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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi b le  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r na tional  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  d amage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

I n ternational  Standard  I EC  61 800-7-202  has  been  prepared  by subcommittee  SC 22G:  
Ad justable  speed  e lectric  d ri ve  systems  i ncorporati ng  sem iconductor power converters,  of I EC 
techn ical  committee  TC  22:  Power e lectron ic  systems  and  equ ipment.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i tion  publ ished  i n  2007.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  update  of paten t i n formation ;  

b)  new revis ion  of the  Drive  Profi l e  and  Drive  Axis  speci fications,  wi th  mu l ti p le  clari fications  
and  enhancements .  
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The  text of th is  s tandard  is  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

22G/308/FDIS  22G/323/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

Th is  publ ication  has  been  d rafted  i n  accordance wi th  the  I SO/IEC  D i recti ves,  Part 2 .  

A l i st  of a l l  parts  of the  I EC  61 800  series,  under the  general  ti tle  Adjustable speed electrical 
power drive systems,  can  be  found  on  the  I EC  websi te .  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  ind icated  on  the  I EC websi te  under "h ttp: //webstore. iec. ch "  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page  of th is  publ ication  ind icates  
that i t  contains  colours  wh ich  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore  prin t  th is  document using  a  
colour printer.  
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INTRODUCTION  

0.1  General  

The I EC 61 800  series  i s  i n tended  to  provide  a  common  set of speci fications  for ad j ustable  
speed  e lectrical  power d ri ve  systems.  

I EC 61 800-7  speci fi es  profi l es  for Power Drive  Systems (PDS)  and  the ir mapping  to  existing  
communication  systems by use  of a  generic i n terface  model .  

I EC 61 800-7  describes  a  generic i n terface  between  control  systems and  power d ri ve  systems.  
Th is  i n terface  can  be  embedded  i n  the  con trol  system.  The  con trol  system  i tse l f can  also  be  
l ocated  i n  the  d ri ve  (sometimes  known  as  "smart  d ri ve"  or " in tel l i gen t d ri ve").  

A variety of phys ical  i n terfaces  i s  avai lable  (analogue  and  d ig i ta l  i nputs  and  ou tpu ts ,  seria l  
and  paral l el  i n terfaces,  fie ldbuses  and  networks).  Profi l es  based  on  speci fic physical  
i n terfaces  are  a l ready defined  for some appl ication  areas  (e. g .  motion  con trol )  and  some 
device  classes  (e. g .  s tandard  d ri ves,  pos i tioner).  The  implementations  of the  associated  
d ri vers  and  appl ication  programmers  in terfaces  are  proprietary and  vary wi del y.  

I EC 61 800-7  defines  a  set of common  d ri ve  con trol  functions,  parameters,  and  state  mach ines  
or description  of sequences  of operation  to  be  mapped  to  the  d ri ve  profi les .  

IEC 61 800-7  provides  a  way to  access  functions  and  data  of a  d ri ve  that  i s  independent of the  
used  d rive  profi l e  and  communication  i n terface.  The  obj ecti ve  is  a  common  dri ve  model  wi th  
generic functions  and  ob jects  su i table  to  be  mapped  on  d i fferent commun ication  in terfaces.  
Th is  makes  i t  possib le  to  provide  common  implementations  of motion  con trol  (or veloci ty 
con trol  or d rive  con trol  appl ications)  i n  con trol lers  wi thout any speci fic knowledge of the  d rive  
implementation .  

There  are  several  reasons  to  define  a  generic i n terface:  

For a  drive  device  manufacturer 

– l ess  effort to  support  system  in tegrators ;  

– l ess  effort to  describe  d ri ve  functions  because  of common  term inology;  

– the  se lection  of d ri ves  does  not  depend  on  avai l abi l i ty of speci fic support.  

For a  control  device  manufacturer 

– no  in fluence  of bus  technology;  

– easy device  i n tegration ;  

– i ndependent of a  d ri ve  suppl ier.  

For a  system  integrator 

– less  i n tegration  effort  for devices;   

– on l y one  understandable  way of model i ng ;  

– i ndependent  of bus  technology.  

Much  effort i s  needed  to  des ign  a  motion  con trol  appl ication  wi th  several  d i fferent d rives  and  
a  speci fic control  system.  The  tasks  to  implement the  system  software  and  to  understand  the  
functional  description  of the  i nd ividual  components  may exhaust the  project resources.  I n  
some cases,  the  d ri ves  do  not share  the  same phys ical  i n terface.  Some con trol  devices  j ust  
support a  s i ng le  i n terface  wh ich  wi l l  not be  supported  by a  speci fic d ri ve.  On  the  other hand ,  
the  functions  and  data  structu res  are  often  speci fied  wi th  incompatib i l i ti es.  Th is  requ i res  the  
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system  in tegrator to  wri te  specia l  i n terfaces  for the  appl ication  software  and  th is  shou ld  not be  
h is  responsibi l i ty.  

Some appl ications  need  device  exchangeabi l i ty or i n tegration  of new devices  i n  an  existing  
configuration .  They are  faced  wi th  d i fferen t i ncompatib le  solu tions.  The  efforts  to  adapt a  
so lu tion  to  a  d ri ve  profi l e  and  to  manufacturer speci fic extens ions  may be  unacceptable.  Th is  
wi l l  reduce  the  degree  of freedom  to  select a  device  best su i ted  for th is  appl ication  to  the  
se lection  of the  un i t wh ich  wi l l  be  avai l able  for a  speci fic physical  i n terface  and  supported  by 
the  control ler.  

I EC 61 800-7-1  i s  d i vided  in to  a  generic part and  several  annexes  as  shown  i n  F igure  1 .  The  
dri ve  profi les  types  for C iA® 402 1 ,  CIP  MotionTM 2,  PROFI drive 3  and  SERCOS®4  are  mapped  
to  the  generic i n terface  i n  the  correspond ing  annex.  The  annexes  have  been  subm i tted  by 
open  i n ternational  network or fiel dbus  organ izations  wh ich  are  responsib le  for the  con tent of 
the  re lated  annex and  use  of the  re lated  trademarks.  

Th is  part  of I EC  61 800-7  speci fies  the  profi le  type  2  (CIP  Motion™ ).  

The  profi l e  types  1 ,  3  and  4  are  speci fi ed  i n  I EC  61 800-7-201 ,  I EC 61 800-7-203  and  
I EC 61 800-7-204.  

  

___________ 

1   CiA® 402  i s  a  reg i stered  trade  mark of CAN  i n  Au tomation  e .V (CiA).  Th i s  i n formation  i s  g i ven  for the  
conven i ence  of users  of th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement  by I EC of the  trade  
mark holder or any of i ts  products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  reg i stered  trade  mark  
CiA® 402.  Use  of the  reg i stered  trade  mark CiA® 402  requ i res  perm ission  of CAN  i n  Au tomation  e .V (CiA).  

2  CI P  Moti on™  i s  a  trade  mark  of ODVA,  I nc.  Th i s  i n formation  i s  g i ven  for the  conven i ence  of users  of th i s  
I n ternational  S tandard  and  does  not  consti tu te  an  endorsement  by I EC  of the  trade  mark holder or any of i ts  
products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  trade  mark CIP  Motion™ .  Use  of the  trade  mark  
CIP  Moti on™  requ i res  perm iss ion  of ODVA,  I nc.  

3  PROFI dri ve  i s  a  trade  name  of PROFIBUS  &  PROFINET I n ternati onal .  Th i s  i n formation  i s  g i ven  for the  
conven i ence  of users  of th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement  by I EC of the  trade  
name hol der or any of i ts  products .  Compl iance  to  th i s  profi l e  d oes  not  requ i re  use  of the  trade  name 
PROFI dri ve.  Use  of the  trade  name  PROFI dri ve  requ i res  perm iss ion  of PROFIBUS  &  PROFINET I n ternati onal .  

4  SERCOS® i s  a  reg i stered  trade  mark of SERCOS  I n ternati onal  e .V.  Th i s  i n formation  i s  g i ven  for the  
conven i ence  of users  of th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement by I EC of the  trade  
mark holder or any of i ts  products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  reg i stered  trade  mark  
SERCOS®.  Use  of the  reg i stered  trade  mark SERCOS® requ i res  perm ission  of the  trade  mark holder.  
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IEC 61 800-7-301 ,  I EC  61 800-7-302,  I EC  61 800-7-303  and  I EC  61 800-7-304  speci fy how the  
profi le  types  1 ,  2 ,  3  and  4  are  mapped  to  d i fferen t network technolog ies  (such  as  CANopen®5,  
CC-Link I E® F ie l d  Network6,  EPA™ 7,  EtherCAT®8,  E thernet Powerl i nkTM 9,  DeviceNetTM 1 0,  

ControlNetTM 1 1 ,  EtherNet/I PTM 1 2,  PROFIBUS 1 3,  PROFINET 1 4  and  SERCOS®).  

___________ 

5  CANopen® i s  a  reg i stered  trade  mark of CAN  i n  Au tomation  e .V.  (C iA).  Th i s  i n formation  i s  g i ven  for the  
conven i ence  of users  of th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement  by I EC of the  trade  
mark holder or any of i ts  products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  reg i stered  trade  mark  
CANopen®.  Use  of the  reg i stered  trade  mark CANopen® requ i res  perm ission  of CAN  i n  Au tomation  e .V.  (CiA).  
CANopen® i s  an  acronym  for Control l er A rea  Network open  and  i s  used  to  refer to  EN  50325-4.  

6  CC-Link I E® F i el d  Network i s  a  reg i stered  trade  mark of M i tsubish i  E lectri c  Corporati on .  Th i s  i n formation  i s  
g i ven  for the  conven ience  of users  of th i s  I n ternati onal  S tandard  and  does  not  consti tu te  an  endorsement  by 
I EC of the  trade  mark holder or any of i ts  products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  
reg i stered  trade  mark CC-Li nk I E® F iel d  Network.  Use  of the  reg i stered  trade  mark CC-Link I E® F iel d  Network 
requ i res  perm ission  of M i tsub ish i  E lectri c  Corporation .  

7  EPA™  i s  a  trade  mark of SUPCON  Group  Co.  Ltd .  Th i s  i n formation  i s  g i ven  for the  conven i ence  of users  of th i s  
I n ternational  S tandard  and  does  not  consti tu te  an  endorsement by I EC  of the  trade  mark holder or any of i ts  
products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  trade  mark EPA™ .  Use  of the  trade  mark 
EPA™  requ i res  perm ission  of the  trade  mark hol der.  

8  E therCAT® i s  a  reg i stered  trade  mark of Beckhoff,  Verl .  Th i s  i n formation  i s  g i ven  for the  conven i ence  of users  
of th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement by I EC of the  trade  mark holder or any of 
i ts  products.  Compl iance  to  th i s  profi l e  d oes  not  requ i re  use  of the  reg i stered  trade  mark EtherCAT®.  Use  of 
the  reg i stered  trade  mark E therCAT® requ i res  perm iss ion  of the  trade  mark hol der.  

9  E thernet  Powerl i nk™  i s  a  trade  mark of Bernecker &  Rainer I ndustri eelektron ik Ges.m . b.H . ,  con trol  of trade  
mark use  i s  g i ven  to  the  non  profi t  organ i zati on  EPSG.  Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of 
th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement  by I EC of the  trade  mark ho lder or any of 
i ts  products .  Compl iance  to  th i s  profi l e  d oes  not  requ i re  use  of the  trade  mark Ethernet  Powerl i nk™ .  Use  of the  
trade  mark Ethernet  Powerl i nk™  requ i res  perm ission  of the  trade  mark hol der.  

1 0  Devi ceNet™  i s  a  trade  mark of ODVA,  I nc.  Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  
I n ternati onal  S tandard  and  does  not  consti tu te  an  endorsement by I EC  of the  trade  mark holder or any of i ts  
products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  trade  mark DeviceNet™ .  U se  of the  trade  mark  
DeviceNet™  requ i res  perm ission  of ODVA,  I nc.  

1 1   ControlNet™  i s  a  trade  mark of ODVA,  I nc.  Th i s  i n formation  i s  g i ven  for the  conven i ence  of users  of th i s  
I n ternational  S tandard  and  does  not  consti tu te  an  endorsement by I EC  of the  trade  mark holder or any of i ts  
products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  trade  mark ControlNet™ .  U se  of the  trade  mark  
ControlNet™  requ i res  perm ission  of ODVA,  I nc.  

1 2 EtherNet/I P™  i s  a  trade  mark of ODVA,  I nc.  Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  
I n ternational  S tandard  and  does  not  consti tu te  an  endorsement  by I EC  of the  trade  mark holder or any of i ts  
products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  trade  mark E therNet/I P™ .  Use  of the  trade  
mark EtherNet/I P™  requ i res  perm ission  of ODVA,  I nc.  

1 3  PROFIBUS  i s  a  trade  name  of PROFIBUS  & PROFINET I n ternational .  Th i s  i n formation  i s  g i ven  for the  
conven i ence  of users  of th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement by I EC of the  trade  
name  hol der or any of i ts  products.  Compl iance  to  th i s  profi l e  d oes  not  requ i re  use  of the  trade  name  
PROFIBUS.  Use  of the  trade  name  PROFIBUS  requ i res  perm ission  of PROFIBUS  & PROFINET I n ternati onal .  

1 4  PROFINET i s  a  trade  name  of PROFIBUS  & PROFINET I n ternational .  Th i s  i n formation  i s  g i ven  for the  
conven i ence  of users  of th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement by I EC of the  trade  
name  hol der or any of i ts  products.  Compl iance  to  th i s  profi l e  d oes  not  requ i re  use  of the  trade  name  
PROFINET.  Use  of the  trade  name  PROFINET requ i res  perm ission  of PROFIBUS  &  PROFINET I n ternational .  
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Figure 1  – Structure  of IEC  61 800-7  

0.2  Patent declaration  

The I n ternational  E lectrotechn ica l  Commission  ( IEC)  d raws  attention  to  the  fact that i t  i s  
cl aimed  that compl iance  wi th  th is  document may involve  the  use  of a  paten t concern ing  the  
fol l owing .  Th is  patent i s  held  by i ts  i nven tors  under l i cense  to  ODVA,  I nc:  

Publ ication  /   
Appl ication  serial  number 

Holder Ti tl e   

US  7, 983, 769  
EP  1 659465  

[ODVA]  Time  stamped  motion  con trol  n etwork protocol  that  enabl es  
balanced  s i ng le  cycle  t im ing  and  u ti l i zati on  of dynam ic data  
s tructu res  

 

I EC takes  no  pos i ti on  concern ing  the  evidence,  va l i d i ty and  scope  of th is  paten t ri gh t.  

ODVA and  the  holder of th is  paten t righ t have  assured  the  I EC that ODVA is  wi l l ing  to  
negotiate  l icences  e i ther free  of charge  or under reasonable  and  non-d iscrim inatory terms  and  

Annex A 
Mapping  of 
Profi l e  type  1  
(CiA 402)  

Annex B  
Mapping  of 
Profi l e  type  2  
(CIP  Moti on)  

Annex C  
Mapping  of 
Profi l e  type  3  
(PROFI dri ve)  

Annex D  
Mapping  of 
Profi l e  type  4  
(SERCOS)  

IEC  61 800-7-201  
 

Profi l e  type  1  
(CiA 402)  

IEC  61 800-7-202  
 

Profi l e  type  2  
(CIP  Moti on)  

IEC  61 800-7-203  
 

Profi l e  type  3  
(PROFI dri ve)  

IEC  61 800-7-204 
 

Profi l e  type  4  
(SERCOS)  

IEC  61 800-7-301  
 

Mapping  of profi l e  
type  1  to:  

• CANopen  

• CC-Link I E  

• EPA 

• EtherCAT 

• ETHERNET 
Powerl i nk 

IEC  61 800-7-302  
 

Mapping  of profi l e  
type  2  to:  

• DeviceNet  

• ControlNet  

• EtherNet/I P  

IEC  61 800-7-303  
 

Mapping  of profi l e  
type  3  to:  

• PROFIBUS  

• PROFINET 

IEC  61 800-7-304 
 

Mapping  of profi l e  
type  4  to:  

• SERCOS I  +  I I  

• SERCOS I I I  

• EtherCAT 

IEC  61 800-7-200  – Profi le  specifications  

IEC  61 800-7-300  – Mapping  of profi les  to  network technolog ies  

IEC  61 800-7-1  – In terface defin i tion  

Generic  PDS i n terface  speci fication  

IEC  61 800-7  Generic in terface and  use  of profi les  for power drive  systems  

I EC 61 800  series  
Ad justabl e  speed  e l ectri cal  power d ri ve  

systems 

I EC TR 62390  
Device  profi l e  gu i del i ne  

IEC  
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cond i tions  wi th  appl ican ts  throughou t the  world .   I n  th is  respect,  the  s tatement of ODVA and  
the  holder of th is  patent  ri gh t i s  reg istered  wi th  I EC.  I n formation  may be  obta ined  from :  

[ODVA]  ODVA,  I nc.  

2370  East  Stad ium  Bou levard  #1 000  

Ann  Arbor,  M ich i gan  481 04  

USA 

Atten tion :  Offi ce  of the  Execu ti ve  D i rector 

emai l :  odva@odva. org  

 

Atten tion  is  d rawn  to  the  possibi l i ty that some of the  e lements  of th is  document may be  the  
subj ect of patent ri gh ts  other than  those  i den ti fied  above.  I EC shal l  not be  he ld  responsib le  for 
i denti fying  any or a l l  such  paten t ri gh ts .  

I SO (www. iso. org/paten ts)  and  I EC  (h ttp: //patents . iec. ch)  main tain  on - l ine  data  bases  of 
paten ts  re levant to  the ir standards.  Users  are  encouraged  to  consu l t  the  data  bases  for the  
most up  to  date  in formation  concern ing  patents.  
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ADJUSTABLE SPEED ELECTRICAL  
POWER DRIVE SYSTEMS – 

 
Part 7-202:  Generic interface and  use of profi les  for  
power drive  systems – Profi le  type 2  specification  

 
 
 

1  Scope 

This  part of I EC  61 800  speci fies  profi le  type  2  (CIP  Motion™ )  for Power Drive  Systems  (PDS).  
Profi l e  type  2  can  be  mapped  onto  d i fferent commun ication  network technolog ies.  

The  functions  speci fi ed  i n  th is  part of I EC 61 800-7  are  not i n tended  to  ensure  functional  
safety.  Th is  requ i res  add i ti onal  measures  accord ing  to  the  re levant s tandards,  agreements  
and  l aws.  

2  Normative references  

The fol l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl ies .  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 60204-1 ,  Safety of machinery – Electrical equipment of machines – Part 1 : General 
requirements  

I EC 61 1 58-4-2 : 201 4,  Industrial communication networks – Fieldbus specifications – Part 4-2:  
Data-link layer protocol specification – Type 2 elements  

I EC 61 1 58-5-2 : 201 4,  Industrial communication networks – Fieldbus specifications – Part 5-2:  
Application layer service definition – Type 2 elements  

I EC 61 1 58-6-2 : 201 4,  Industrial communication networks – Fieldbus specifications – Part 6-2:  
Application layer protocol specification – Type 2 elements  

I EC  61 588: 2009,  Precision clock synchronization protocol for networked measurement and 
control systems  

I EC  61 800-7-1 : 201 5,  Adjustable speed electrical power drive systems – Part 7-1 : Generic 
interface and use of profiles for power drive systems – Interface definition  

I EEE  Std  1 1 2-2004,  IEEE Standard Test Procedure for Polyphase Induction Motors and 
Generators  

3 Terms,  defin i tions  and  abbreviated  terms  

3.1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms and  defin i ti ons  apply.  
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3. 1 . 1   
algori thm  
completel y determ ined  fi n i te  sequence of operations  by wh ich  the  values  of the  ou tput data  
can  be  ca lcu lated  from  the  values  of the  i npu t data  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 ]  

3. 1 .2   
appl ication  
software  functional  e lement speci fic  to  the  solu tion  of a  problem  i n  industria l -process  
measurement and  control  

Note  1  to  en try:  An  appl i cation  may be  d i s tri bu ted  among  resou rces,  and  may commun icate  wi th  other 
appl i cations.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 2]  

3.1 .3   
appl ication  mode  

type  of appl ication  that can  be  requested  from  a  PDS  

Note  1  to  en try:  The  d i fferen t  appl i cation  modes  refl ect  the  con trol  l oop  for torque  control ,  ve loci ty con trol ,  
posi ti on  con trol  or other appl i cations  such  as  hom ing .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 1 . 2 ]  

3.1 .4   
attribute  

property or characteristic  of an  en ti ty 

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 3]  

3.1 .5   
axis  
l og ica l  e lement i ns ide  an  au tomation  system  (e. g .  a  motion  con trol  system)  that represents  
some form  of movement 

Note  1  to  en try:  Axes  can  be  rotary or l i near,  phys ical  or vi rtual ,  con trol l ed  or s imply observed .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 4]  

3.1 .6   
bus  regu lator 
any method  used  to  l im i t the  rise  i n  DC bus  vol tage  l evel  that occurs  when  decelerating  a  
motor 

3.1 .7   
CIP  Motion™ 1 5  

extensions  to  the  CIP  services  and  protocol  to  support motion  con trol  over CIP  networks  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 1 ]  

___________ 

1 5  CIP  Moti on™  and  CIP  Sync™  are  trade  marks  of ODVA,  I nc.  Th i s  i n formation  i s  g i ven  for the  conven i ence  of 
users  of th i s  I n ternational  S tandard  and  does  not  consti tu te  an  endorsement by I EC of the  trade  mark holder or 
any of i ts  products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  trade  marks  CIP  Motion™  or 
CIP  Sync™ .  Use  of the  trade  marks  CIP  Motion™  or CIP  Sync™  requ i res  perm ission  of ODVA,  I nc.  
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3. 1 .8   
CIP  Motion™  control ler 
CIP compl ian t con trol ler con tain ing  a  Motion  Control  Axis  Object that can  i n terface  to  a  CIP  
Motion  device  via  a  CIP  Motion  I /O  Connection  

Note  1  to  en try:  A d escription  of the  Moti on  Control  Axis  Obj ect  i s  beyond  the  scope  of I EC  61 800-7.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 2 ]  

3.1 .9   
CIP  Motion™  device  
CIP compl ian t device  contain ing  one  or more  Motion  Device  Axis  Object i nstances  that can  
commun icate  to  a  CIP  Motion  con trol l er via  a  CIP  Motion  I /O  Connection  

EXAMPLE:  A CIP  Moti on  d ri ve  i s  a  parti cu lar case  of a  CI P  Moti on  device.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 3 ]  

3.1 . 1 0   
CIP  Motion™  drive  profi le  
col l ection  of objects  used  to  implement a  CIP  Motion  d rive  device  that i ncludes  the  Motion  
Device  Axis  Object,  as  wel l  as  standard  support objects  l i ke  the  I denti ty Object and  the  Time 
Sync Object  

Note  1  to  en try:  The  Device  Type  ass igned  to  the  CI P  Motion  d ri ve  profi l e  i s  25
hex

.  

3.1 . 1 1   
CIP  Motion™  I /O  Connection  
CIP  Motion™  Connection  
period ic b i -d i rectional ,  cl ass  1 ,  CIP  connection  between  a  con trol l er and  a  d ri ve  that i s  defi ned  
as  part  of the  CIP  Motion  speci fication  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 4 ]  

3.1 . 1 2   
CIP  Sync™ 1 5   
extensions  to  the  CIP  services  and  protocol  to  encapsu late  I EC 61 588: 2009  time  
synchron ization  functional i ty over a  CIP  Network 

Note  1  to  en try:  See  Time  Sync Object  i n  I EC 61 1 58-5-2  and  I EC 61 1 58-6-2 .   

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 5]  

3.1 . 1 3   
class  
description  of a  set of objects  that share  the  same attributes,  operations,  methods,  
re lationsh ips,  and  semantics  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 5]  

3.1 . 1 4   
closed  loop  
methods  of control  where  there  i s  a  feedback s ignal  of some kind  that i s  used  to  d rive  the  
actual  d ynam ics  of the  motor to  match  the  commanded  dynam ics  by servo  action  

Note  1  to  en try:  I n  most cases,  there  i s  a  l i teral  feedback device  to  provide  th i s  s i gnal ,  bu t  i n  some cases,  the  
s i gnal  i s  d eri ved  from  the  motor exci tation  ( i . e .  sensorl ess  operati on ).  
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3. 1 . 1 5   
commands  
set of commands  from  the  appl ication  con trol  program  to  the  PDS to  control  the  behavior of 
the  PDS or functional  e lements  of the  PDS  

Note  1  to  en try:  The  behavi or i s  refl ected  by states  or operati ng  modes.  

Note  2  to  en try:  The  d i fferent  commands  may be  represented  by one  b i t  each .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 1 . 3 ]  

3.1 . 1 6   
control  

purposefu l  action  on  or i n  a  process  to  meet speci fi ed  objectives  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 6]  

3.1 . 1 7   
control  device  
physical  un i t  that  con ta ins  – i n  a  modu le/subassembly or device  – an  appl ication  program  to  
con trol  the  PDS  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2 . 7]  

3.1 . 1 8   
converter 

device  that general l y converts  AC  input  to  DC  ou tpu t  

Note  1  to  en try:  A converter i s  a l so  common ly cal l ed  the  Dri ve  Power Suppl y.  I n  the  context  of a  d ri ve  system ,  the  
converter i s  responsi b le  for converti ng  AC main  i npu t  i n to  DC  bus  power.  

3.1 . 1 9   
Cycl ic Data Block 
h igh  priori ty real -time  data  b lock that i s  transferred  by a  CIP  Motion  Connection  on  a  period ic  
basis  

3.1 .20   
data type  
set  of va lues  together wi th  a  set of perm i tted  operations  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 8]  

3.1 .21   
device  
fie ld  device  
<function  blocks>  networked  i ndependent phys ical  en ti ty of an  i ndustrial  au tomation  system  
capable  of perform ing  speci fi ed  functions  in  a  particu lar context and  de l im i ted  by i ts  i n terfaces  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 9]  

3.1 .22   
device  
fie ld  device  
<system  i n tegration>  en ti ty that  performs control ,  actuating  and/or sensing  functions  and  
i n terfaces  to  other such  enti ti es  wi th in  an  au tomation  system  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 0]  
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3. 1 .23   
device  profi l e  
representation  of a  device  i n  terms  of i ts  parameters,  parameter assembl ies  and  behaviour 
accord ing  to  a  device  model  that describes  the  data  and  behaviour of the  device  as  viewed  
through  a  network,  independent from  any network technology 

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 1 ]  

3. 1 .24  
drive  
device  designed  to  control  the  d ynam ics  of a  motor 

3. 1 .25   
Event Data  B lock 
medium  priori ty real -time data  b lock that i s  transferred  by a  CIP  Motion  Connection  on l y after 
a  speci fied  event occurs  

Note  1  to  en try:  Reg istration  and  marker i npu t  transi ti ons  are  typica l  d ri ve  events.  

3.1 .26   
functional  element  
enti ty of software  or software  combined  wi th  hardware,  capable  of accompl ish ing  a  speci fi ed  
function  of a  device  

Note  1  to  en try:  A functi onal  e l ement  has  an  i n terface,  associations  to  other functional  e l ements  and  functions.  

Note  2  to  en try:  A functi onal  e l ement  can  be  made  ou t  of fu nction  b l ock(s),  obj ect(s)  or parameter l i s t(s).  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 3]  

3.1 .27   
input data  

data  transferred  from  an  external  source  i n to  a  device,  resource  or functional  e lemen t  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 1 4]  

3. 1 .28   
in terface  
shared  boundary between  two en ti ti es  defined  by functional  characteristics ,  s i gnal  
characteristics,  or other characteristics  as  appropriate  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2 . 1 5]  

3. 1 .29   
inverter 

device  that general l y converts  DC i npu t to  AC  ou tpu t  

Note  1  to  en try:  An  i n verter i s  a l so  common ly cal l ed  the  Drive  Ampl i fi er.  I n  the  con text  of a  d ri ve  system ,  the  
i nverter i s  responsi b le  for con trol l i n g  the  appl i cation  of DC bus  power to  an  AC motor.  

3.1 .30   
model  
mathematical  or phys ical  representation  of a  system  or a  process,  based  wi th  su fficient  
precis ion  upon  known  l aws,  i den ti fication  or speci fied  supposi ti ons  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 1 7]  
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3. 1 .31   
motion  
any aspect of the  d ynam ics  of an  axis  

Note  1  to  en try:  I n  the  con text  of th i s  part  of I EC  61 800-7,  i t  i s  not  l im i ted  to  servo  d ri ves  bu t  encompasses  a l l  
forms  of d ri ve  based  motor con trol .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 8 ]  

3.1 .32   
Motion  Control  Axis  Object  
object that defi nes  the  attributes,  services,  and  behavior of a  con trol ler based  axis  accord ing  
to  the  CIP  Motion  speci fi cation  

3.1 .33   
Motion  Device  Axis  Object  
object that defi nes  the  attributes,  services,  and  behavior of a  motion  device  based  axis  
accord ing  to  the  CIP  Motion  speci fication  

Note  1  to  en try:  Th i s  obj ect  i ncl udes  Commun ications,  Devi ce  control ,  and  Basic  d ri ve  FE  elements  as  defi ned  i n  
I EC 61 800-7.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 9 ]  

3.1 .34   
open  loop  
methods  of con trol  where  there  i s  no  appl ication  of feedback to  force  the  actual  motor 
d ynam ics  to  match  the  commanded  dynam ics  

EXAMPLE  Examples  of open  l oop  con trol  are  stepper d ri ves  and  variable  frequency d ri ves.  

3.1 .35   
operating  mode  
characterization  of the  way and  the  exten t to  wh ich  the  human  operator i n tervenes  i n  the  
con trol  equ ipment 

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 8]  

3.1 .36   
output data  
data  orig inating  i n  a  device,  resource  or functional  e lement and  transferred  from  them  to  
external  systems  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 1 9]  

3. 1 .37   
parameter 
data  e lement that represen ts  device  i n formation  that can  be  read  from  or wri tten  to  a  device,  
for example  th rough  the  network or a  l ocal  HMI  

Note  1  to  en try:  A parameter i s  typical l y characteri zed  by a  parameter name,  data  type  and  access  d i rection .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 20]  

3.1 .38   
profi le  
representation  of a  PDS in terface  i n  terms  of i ts  parameters,  parameter assembl ies  and  
behavior accord ing  to  a  communication  profi l e  and  a  device  profi le  
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[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2 . 21 ,  mod i fied  – Note  1  to  en try i s  deleted ]  

3. 1 .39   
read  
get 
operation  that involves  the  retrieving  of an  attribu te  va lue  from  the  perspective  of the  
con trol l er s i de  of the  i n terface  

3. 1 .40   
reg istration  
h igh  speed  record  of motion  axis  pos i ti on  triggered  by an  even t  

3. 1 .41   
Service  Data  B lock 
l ower priori ty real -time  data  b lock associated  wi th  a  service  message  from  the  control ler that 
i s  transferred  by a  CIP  Motion  Connection  on  a  period ic  bas is  

Note  1  to  en try:  Service  data  i ncl udes  service  request  messages  to  access  Moti on  Device  Axis  Object  attri bu tes  
or perform  vari ous  d ri ve  d i agnosti cs.  

3.1 .42   
set-point  

value  or variable  used  as  ou tput data  of the  appl ication  con trol  program  to  con trol  the  PDS  

Note  1  to  en try:  The  val ue  sent  to  the  d ri ve  i s  used  to  d i rectl y con tro l  some  aspect of the  motor dynam ics,  wh i ch  
i ncl udes  (bu t  i s  not  l im i ted  to)  pos i ti on ,  vel oci ty,  accel eration ,  and  torque.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 1 . 5,  mod i fied  – Note  1  to  entry i s  added ]  

3.1 .43   
shunt regu lator 
speci fic bus  regu lator method  that swi tches  the  DC bus  across  a  power d issipating  res istor to  
d issipate  the  regenerative  power of a  decelerati ng  motor 

3.1 .44   
status  
set of i n formation  from  the  PDS to  the  appl ication  con trol  program  reflecti ng  the  state  or mode 
of the  PDS  or a  functional  e lement of the  PDS  

Note  1  to  en try:  The  d i fferent  status  i n formation  may be  coded  wi th  one  bi t  each .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 1 . 6]  

3.1 .45   
synchronized  
cond i ti on  where  the  local  clock value  on  the  d ri ve  i s  l ocked  on to  the  master clock of the  
d istribu ted  System  Time  

Note  1  to  en try:  When  synch ron i zed ,  the  d ri ve  and  con tro l l er d evices  may u ti l i se  t ime  s tamps  associated  wi th  CI P  
Moti on  Connecti on  data.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 1 1 ]  

3.1 .46   
System  Time  
absolu te  time value  as  defined  i n  the  CIP  Sync speci fication  i n  the  con text of a  d is tribu ted  
time system  where  a l l  devices  have  a  l ocal  cl ock that  i s  synchron ized  wi th  a  common  master 
clock 
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Note  1  to  en try:  I n  the  con text  of CI P  Motion ,  System  Time  i s  a  64 -bi t  i n teger val ue  i n  un i ts  of nanoseconds  wi th  a  
va l ue  of 0  correspond i ng  to  the  date  1 970-01 -01 .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 1 2]  

3.1 .47   
thermal  model  
any a lgori thm  that attempts  to  model  the  thermal  behavior of the  associated  device  during  
operation  

3.1 .48   
time offset  
System  Time offset va lue  associated  wi th  the  CIP  Motion  Connection  data  that i s  associated  
wi th  source  device  

Note  1  to  en try:  The  System  Time  offset  i s  a  64-bi t  offset  val ue  that  i s  added  to  a  devi ce’ s  l ocal  cl ock to  generate  
System  Time  for that  device  

3.1 .49   
time stamp 
System  Time stamp va lue  associated  wi th  the  CIP  Motion  Connection  data  that conveys  the  
absolu te  time  when  the  associated  data  was  captured ,  or that can  a lso  be  used  to  determ ine  
when  the  associated  data  shal l  be  appl ied  

Note  1  to  en try:  CI P  t ime  stamps  are  a lways  i n  the  context  of a  d i s tri bu ted  t ime  system  where  a l l  nodes  on  the  
CI P  control  network have  clocks  that  are  synch ron i zed  wi th  a  master cl ock source  us ing  CI P  Sync.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 1 3]  

3.1 .50   
type  
hardware  or software  element wh ich  speci fi es  the  common  attribu tes  shared  by a l l  i nstances  
of the  type  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 23]  

3.1 .51   
variable  

software  en ti ty that  may take  d i fferen t va lues,  one  at  a  t ime  

Note  1  to  en try:  The  val ues  of a  variable  as  wel l  as  of a  parameter are  usual l y restri cted  to  a  certa i n  data  type.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 25]  

3.1 .52   
variable  frequency drive  
VFD  
class  of d ri ve  products  that seek to  con trol  the  speed  of a  motor,  typical l y an  i nduction  motor,  
through  a  proportional  re lationsh ip  between  d ri ve  ou tput vol tage  and  commanded  output  
frequency 

Note  1  to  en try:  Variable  frequency d ri ves  are  therefore  sometimes  referred  to  as  a  Vol ts/Hertz d ri ves.  

Note  2  to  en try:   The  Eng l i sh  abbreviati on  VFD  i s  a l so  used  i n  French .  

3.1 .53   
vector d rive  
class  of d ri ve  products  that seek to  control  the  dynam ics  of a  motor via  closed  l oop  control  
wh ich  i ncludes,  bu t i s  not l im i ted  to,  cl osed  l oop  control  of both  torque  and  fl ux vector 
components  of motor stator curren t re lati ve  to  the  rotor fl ux vector 
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3. 1 .54  
wri te  
set 
operation  that i nvolves  the  setting  of an  attribute  to  a  speci fied  va lue  from  the  perspective  of 
the  control ler s ide  of the  i n terface  

3.2  Abbreviated  terms  

Ack acknowledge  

Act  actual  

B lk  b lock 

CIP™ 1 6  Common  I ndustria l  Protocol   
(see  I EC 61 1 58  Type 2 ,  I EC 61 784-1  and  I EC  61 784-2  Commun ication  Profi l e  
Fam i l y 2)  

Cmd  command  

Cyc cycl ic  

HM I  human  mach ine  in terface  

ID  i denti fier 

impl .  implementation  

I /O  I nput/Ou tpu t  

Opt.  optional  

PDS  power d ri ve  system  

Req .  requ i red  

RMS  root mean  square  

r/m in  revolu tions  per m inu te  

Sync’d  synchron ized  

TCP  Transm ission  Control  Protocol  (see  I ETF  RFC 793)  

UDP  User Datagram  Protocol  (see  I ETF  RFC 768)  

VFD  variable  frequency drive  

4 Overview 

4.1  General  

CIP Motion  devices  control ,  mon i tor or support  the  motion  of one  or more  moving  component 
of a  mach ine.  Mach ine  motion  is  typica l l y generated  by rotary or l inear motion  actuators,  i . e. :  
motors,  and  mon i tored  by feedback devices.  Each  motor i s  typical l y d ri ven  by a  power 
structu re  and  a  motion  con trol  a l gori thm  that comprise  a  CIP  Motion  Drive  Device  Type.  

Drive  functional i ty supported  by the  CIP  Motion  d ri ve  device  profi l e  can  be  appl ied  to  a  variety 
of motor technolog ies,  and  can  range  from  very s imple  “open  loop”  variable  frequency dri ves  
to  soph isticated  “closed  loop”  vector con trol l ed  servo d ri ves.  I n  e i ther case,  motion  i s  
con trol l ed  via  a  command  reference that  can  be  configured  for posi tion  con trol ,  veloci ty 
con trol ,  acceleration  con trol ,  or current/torque  control .  The  CIP  Motion  d ri ve  device  profi l e  
a lso  supports  pos i ti on ,  veloci ty and  acceleration  mon i toring  th rough  mu l tiple  feedback,  as  
does  the  CIP  Motion  encoder device  profi le .  

___________ 

1 6  CIP™  i s  a  trade  mark of ODVA,  I nc.  Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  I n ternati ona l  
S tandard  and  does  not  consti tu te  an  endorsement  by I EC of the  trade  mark holder or any of i ts  products .  
Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  trade  mark CIP™ .  Use  of the  trade  mark CI P™  requ i res  
perm iss ion  of ODVA,  I nc.  
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Al l  the  attribu tes,  services,  and  state  behavior of a  CIP  Motion  device  are  encapsu lated  in  one  
or more  Motion  Device  Axis  Object i nstances.  I n  add i tion  to  motion  control  and  feedback 
mon i toring  functional i ty,  the  Motion  Device  Axis  Object i ncludes  support  for event  mon i toring ,  
such  pos i tion  capture  on  a  Reg istration  even t,  and  DC Bus  management associated  wi th  a  
Power Converter.  A CIP  Motion  device  can  man i fest any combination  of these  functions  to  
create  various  classes  of CIP  Motion  compl ian t devices  rang ing  from  fu l l  featured  servo  
drives,  to  CIP  Motion  Encoders,  to  standalone  Power Converters ,  d i fferen tiated  by the  CIP  
Motion  Device  Type.  

Th is  CIP  Motion  d rive  profi l e  speci fication  and  the  associated  Motion  Device  Axis  Object 
speci fication  define  the  i n terface,  the  speci fic attribu tes,  and  command  behaviors  requ i red  to  
support motion  con trol  when  connected  to  a  CIP  Motion  compl ian t control ler th rough  a  CIP  
network.  

Of the  appl icable  CIP  Networks,  EtherNet/I P™  is  the  network of choice  for h igh  performance,  
synchron ized  mu l ti -axis  con trol .  Other CIP  networks  such  as  ControlNet™  and  DeviceNet™  
cou ld  be  appl ied  to  l ower performance non-synchron ized  motion  device  appl ications  such  as  
s imple  variable  frequency d rives,  ve loci ty l oop  drives,  and  i ndexing  d ri ves.  

4.2  Control  modes  

4.2. 1  General  

The Motion  Device  Axis  Object covers  the  behavior of various  motion  control  system  devices  
that  i ncludes  feedback devices ,  d ri ve  devices ,  s tandalone  converters  and  motion  I /O  devices.  
For d ri ve  devices,  the  Motion  Device  Axis  Object covers  a  wide  range  of d ri ve  types  from  
simple  variable  frequency (V/Hz)  d ri ves,  to  soph isticated  pos i ti on  con trol  servo  dri ves ,  wi th  or 
wi thout i n tegral  converters.  I ndeed ,  many commercia l  d rive  products  can  be  configured  to  
operate  i n  any one  of these  d i fferen t motion  control  modes  depend ing  on  the  speci fic  
appl ication  requ i rements .  The  attribu tes  of the  Motion  Device  Axis  Object are  therefore  
organ ized  to  addresss  th is  broad  range  of functional i ty and  the  framework for th is  
organ ization  is  described  i n  4 . 2 .  

I EC 61 800-7-1  and  th is  part of the  I EC  61 800-7  series  are  organ ised  around  the  general  
ph i losophy that posi ti on  con trol  i s  the  h ighest form  of dynam ic con trol .  That i s ,  pos i tion  control  
impl ies  ve loci ty con trol ,  and  veloci ty control  impl ies  acceleration  con trol .  Acceleration  is  
re lated  to  torque  or force  by the  i nertia  or mass  of the  l oad ,  respectivel y,  acceleration  con trol  
impl ies  torque  control .  And  fi na l l y,  s ince  motor torque  or force  is  general l y re lated  to  motor 
curren t by a  torque  or force  constant,  respectivel y,  torque  con trol  impl ies  curren t con trol .  The  
torque  or force  constan t can  be  a  function  of the  motor magnets  as  in  a  Permanen t Magnet  
motor,  or the  i nduced  fl ux of an  I nduction  motor.  

S ince  acceleration ,  torque/force,  and  curren t are  general l y re lated  by a  constant,  these  terms 
are  sometimes  used  i n terchangeabl y i n  the  i ndustry.  For example  I EC  61 800-7-1  refers  to  a  
torque  control  l oop  rather than  a  current control  l oop.  Th is  speci fi cation  attempts  to  
d i fferentiate  between  these  con trol  properties  where  appl icable.  Th is  i s  particu larl y usefu l  
when  the  re lationsh ip  between  them  is  not static,  such  as  when  inertia/mass  changes  wi th  
pos i tion  or t ime,  or when  the  torque/force  constan t changes  due  to  temperature  change or 
motor flux variation .  

4.2.2  Control  methods  

With in  th is  basic control  parad igm ,  there  is  l ati tude  for d i fferen t control  methods,  both  closed  
loop  and  open  l oop.  By closed  l oop,  i t  i s  general l y impl ied  that there  i s  a  feedback s i gnal  that 
is  used  to  d ri ve  the  actual  d ynam ics  of the  motor to  match  the  commanded  d ynam ics  by servo  
action .  I n  most cases ,  there  i s  a  l i teral  feedback device  to  provide  th is  s i gnal ,  and  i n  some 
cases,  the  s ignal  i s  derived  from  the  motor exci tation  ( i . e.  sensorless/encoderless  operation) .  
By open  loop,  i t  i s  impl ied  that there  is  no  appl ication  of feedback to  force  the  actual  d ynam ics  
to  match  the  commanded  d ynam ics.  Wh i le  precis ion  and  performance are  the  hal lmarks  of 
cl osed  l oop  con trol ,  s impl ici ty and  economy are  the  hal lmarks  of open  l oop  con trol .  
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4.2.3  Control  nomenclature  

Final l y,  as  evident i n  the  description  above,  l i near and  rotary control  appl i cations  can  affect 
the  con trol  nomenclature.  Wh i le  rotary appl ications  speak of torque  and  i nertia ,  l i near 
appl ications  speak of force  and  mass.  For the  purposes  of th is  part of the  I EC  61 800-7  series,  
when  referring  to  rotary nomenclature,  the  defined  behavior can  general l y be  appl ied  to  l i near 
appl ications  by substi tu ti ng  the  terms,  force  for torque  and  mass  for i nertia .  Wi th  that 
understand ing ,  F igure  2  to  F igure  8  fo l l ow the  I EC  61 800-7-1  nomenclature  us ing  torque  
rather than  force  wi thout  l oss  of general i ty.  

4.2.4  Position  control  

4.2.4. 1  General  concepts  

I n  pos i tion  control  appl ication  mode,  e i ther the  appl ication  con trol  program  (command  
execu tion  function)  or the  motion  p lanner (move trajectory control  function )  provide  a  set-poin t  
va lue  to  the  CIP  Motion  device  via  the  cycl ic  data  connection .  The  posi ti on  con trol  method  
can  be  e i ther open  loop  or closed  l oop.  

4.2.4.2  Open  loop  position  control  

A device  configured  for open  l oop  posi tion  con trol  appl i es  to  a  class  of d ri ve  devices  ca l led  
stepper d rives.  Th is  type  of d ri ve  i s  i l l ustrated  i n  F igure  2 .  

 

Figure 2  – Open  loop  posi tion  control  

A feedback device  for th is  configuration  is  optional .  I n  the  absence  of a  feedback device,  
actual  pos i ti on  can  be  estimated  by the  d ri ve  and  returned  to  the  control l er.  

4.2.4.3  Closed  loop posi tion  control  

A motor con trol  device  configured  for closed  loop  pos i ti on  control  i s  trad i ti onal l y referred  to  as  
pos i tion  loop  d ri ve  or pos i ti on  servo dri ve.  A pos i ti on  servo dri ve  impl ies  an  inner ve loci ty and  
torque  control  l oop  as  shown  in  F igure  3.  The  presence  of the  torque/curren t con trol  l oop  
sometimes  resu l ts  i n  th is  kind  of d ri ve  being  referred  to  as  a  vector d rive.  

Appl ication  program  

Motion  p lanner 

Posi tion  control  

Motor +  Feedback (opt)  

Command  Posi ti on  Actual  Posi tion  

Control ler 

CIP  Motion  device  

Actuator 
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Figure  3  – Closed  loop  posi tion  control  

A feedback device  for th is  configuration  i s  general l y requ i red  to  ach ieve  good  pos i ti on ing  
accuracy.  The  feedback device  may a lso  be  used  to  retu rn  Actual  Veloci ty,  and  Actual  
Acceleration  data  to  the  con trol ler via  the  cycl ic data  connection .  

I n  add i tion  to  Command  Posi tion ,  the  con trol l er can  pass  Command  Veloci ty and  Command  
Acceleration  for the  purposes  of forward  control .  

4.2.5  Veloci ty control  

4.2.5. 1  General  concepts  

I n  veloci ty control  appl ication  mode,  the  appl ication  con trol  program  and  motion  p lanner 
provide  a  set-poin t  va lue  to  the  CIP  Motion  device  vi a  the  cycl ic data  connection .  The  ve loci ty 
con trol  method  can  be  e i ther open  l oop  or closed  l oop.  

4.2.5.2  Open  loop  veloci ty control  

A motor control  device  configured  for open  loop  veloci ty control  i s  trad i tional l y referred  to  as  
variab le  frequency,  or V/Hz,  or VFD,  d ri ve.  Th is  type  of d rive  is  i l l ustrated  i n  F igure  4.  

A feedback device  for th is  configuration  i s  optional .  I n  the  absence  of a  feedback device,  
actual  veloci ty can  be  estimated  by the  d rive  and  returned  to  the  control ler.  

Appl ication  program  

Motion  p lanner 

Posi tion  control  

Veloci ty con trol  

Torque/current con trol  

Motor +  Feedback 

Command  Posi ti on  Actual  Pos i ti on  

Control ler 

CIP  Motion  device  

Actuator 

IEC 
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Figure 4 – Open  loop  veloci ty control  

4.2.5.3  Closed  loop veloci ty control  

A motor control  device  configured  for closed  loop  ve loci ty control  i s  trad i ti onal l y referred  to  as  
veloci ty l oop  dri ve  or veloci ty servo dri ve.  A closed  l oop  ve loci ty con trol  d rive  impl ies  an  i nner 
torque/current  con trol  l oop  (see  F igure  5)  and  therefore  is  sometimes  referred  to  as  a  vector 
drive.  

 

Figure 5  – Closed  loop  veloci ty control  

A feedback device  for the  veloci ty l oop  dri ve  configuration  i s  optional .  Tigh ter speed  
regu lation  is  ach ieved  when  us ing  a  feedback device,  particu larl y at  low speed .  When  the  
feedback device  is  i ncluded ,  i t  may be  used  to  return  actual  posi ti on ,  veloci ty,  and  
acceleration  data  to  the  con trol ler via  the  cycl ic  data  connection .  When  the  feedback device  i s  
not i ncluded ,  on l y estimated  veloci ty can  typical l y be  returned  to  the  control ler.  
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I n  add i ti on  to  Command  Veloci ty,  the  con trol l er can  a lso  pass  Command  Acceleration  for the  
purposes  of forward  control .  

4.2.6  Acceleration  control  

Whi le  nei ther a  mainstream  control  mode i n  the  i ndustry,  nor men tioned  i n  I EC  61 800-7-1 ,  the  
acceleration  con trol  mode i s  i ncluded  here  to  complete  the  d ynam ic progression  from  veloci ty 
con trol  to  torque  con trol  and  because  the  Motion  Device  Axis  Object can  support an  
Acceleration  Command ,  poten tia l l y derived  from  the  control ler’s  motion  p lanner.  I n  the  
acceleration  con trol  mode,  the  appl ication  con trol  program  and  motion  p lanner provide  
acceleration  set-poin t va lues  to  the  CIP  Motion  device  via  the  cycl ic  data  connection .  The  
dri ve  converts  the  acceleration  set-poin t i n to  a  torque  command  us ing  the  estimated  system  
inertia .  Acceleration  con trol  works  in  concert wi th  the  i nner torque/current con trol  loop  as  
shown  i n  F igure  6 .  

 

Figure 6  – Acceleration  control  

A feedback device  for the  acceleration  control  configuration  is  mandatory and  may be  used  to  
return  actual  pos i ti on ,  ve loci ty,  and  acceleration  data  to  the  con trol l er via  the  cycl ic data  
connection .  

4.2.7  Torque  control  

I n  torque  control  appl ication  mode,  the  appl ication  control  program  or the  motion  p lanner 
provide  torque  set-poin t va lues  to  the  device  via  the  cycl ic  data  connection  (see  F igure  7).  
Because  motor current and  motor torque  are  general l y re lated  by a  torque  constan t,  Kt,  torque  
con trol  i s  often  synonymous  wi th  curren t con trol .  
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Figure 7  – Torque control  

A posi tion  feedback device  for th is  con trol  mode  i s  optional .  I f a  feedback device  is  present,  i t  
may be  used  to  return  actual  posi tion ,  veloci ty,  and  acceleration  data  to  the  control l er via  the  
cycl ic data  connection .  

4.2.8  No Control  

The Motion  Device  Axis  Object supports  a  “No Control ”  appl ication  mode  where  there  i s  no  
dynam ic motor control  function .  Th is  mode i s  often  used  to  support “feedback on l y”  or “master 
feedback”  functional i ty where  a  particu lar feedback channel  i n  a  CIP  Motion  d ri ve  device  i s  
serving  as  a  master feedback source  to  the  rest of the  con trol  system .  Th is  cou ld  a lso  appl y 
to  i n tegrated  CIP  Motion  Encoder device  types  where  the  CIP  Motion  i n terface  i s  appl i ed  
d i rectl y to  an  Encoder.  

I n  th is  “No Con trol ”  mode  of operation ,  no  set-poin t va lue  i s  suppl ied  to  the  CIP  Motion  device  
via  the  cycl ic data  connection ,  bu t actual  pos i ti on ,  veloci ty,  and  acceleration  can  be  suppl ied  
by the  device  to  the  control ler via  the  Cycl ic Data  Channel ,  i f appl icable.  The  No Control  
mode for Feedback On l y functional i ty i s  i l l ustrated  i n  F igu re  8 .  

 

Figure 8  – No  Control  (Feedback On ly)  
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No Control  mode a lso  appl ies  to  other CIP  Motion  device  types,  such  as  standalone  Bus  
Power Converters  and  ded icated  motion  I /O  device  types.  S ince  there  i s  no  feedback channel  
associated  wi th  these  device  types,  no  actual  posi ti on  i s  retu rned  to  the  control ler.  

5 Data types  

5.1  Data  type  overview 

Table  1  shows  references  of data  types  used  i n  th is  profi l e  and  the  re lated  defin i tions.  

Table  1  – Data  types   

Data types  used  i n  CIP  Motion  Reference to  defin i tion  

BOOL  Boolean  (see  5. 3. 1 . 1 . 2  of I EC 61 1 58-5-2: 201 4)  

S INT I n teger8  (see  5. 3 . 1 . 4 . 2 . 2  of I EC 61 1 58-5-2: 201 4)  

I NT I n teger1 6  (see  5. 3 . 1 . 4. 2 . 4  of I EC 61 1 58-5-2: 201 4)  

DINT  I n teger32  (see  5. 3 . 1 . 4. 2 . 6  of I EC 61 1 58-5-2: 201 4)  

LINT I n teger64  (see  5. 3 . 1 . 4. 2 . 8  of I EC 61 1 58-5-2: 201 4)  

USINT Unsigned8  (see  5. 3 . 1 . 4. 3. 2  of I EC 61 1 58-5-2 : 201 4)  

U INT  Unsigned 1 6  (see  5. 3. 1 . 4. 3. 4  of I EC 61 1 58-5-2: 201 4)  

UDINT Unsigned32  (see  5. 3 . 1 . 4 . 3 . 6  of I EC 61 1 58-5-2 : 201 4)  

ULINT Unsigned64  (see  5. 3. 1 . 4. 3. 8  of I EC 61 1 58-5-2: 201 4)  

REAL F loat32  (see  5. 3 . 1 . 4 . 1 . 2  of I EC  61 1 58-5-2 : 201 4)  

LREAL  F loat64  (see  5. 3 . 1 . 4 . 1 . 4  of I EC  61 1 58-5-2 : 201 4)  

SWORD/BYTE  B i tstri ng8  (see  5. 3 . 1 . 2 . 2  of I EC  61 1 58-5-2: 201 4)  

WORD B i tstri ng1 6  (see  5. 3 . 1 . 2 . 4  of I EC 61 1 58-5-2 : 201 4)  

DWORD B i tstri ng32  (see  5. 3 . 1 . 2 . 6  of I EC 61 1 58-5-2 : 201 4)  

LWORD B i tstri ng64  (see  5. 3 . 1 . 2 . 8  of I EC 61 1 58-5-2 : 201 4)  

 

5.2  Conventions  

Hexadecimal  numbers  in  th is  part of the  I EC  61 800-7  series  may be  represented  by nnhex  ( i f 
thei r exact data  type  is  not  defined)  or 0xnn ,  0xnnnn  ( i f thei r data  type  i s  speci fied).  

6 CIP  Motion  drive profi le  

6.1  Object  model  

6. 1 . 1  Object  overview 

The obj ect model  i n  F i gu re  9  represents  a  CIP  Motion  device.  
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Figure 9  – Object Model  for a  CIP  Motion  device  

Table  2  ind icates:  

•  the  object classes  present in  th is  device,  

•  whether or not  the  class  i s  requ i red ,  

•  the  number of i nstances  present in  each  class.  

Table  2  – Objects  present in  a  CIP  Motion  device  

Object class  Optional  or 
requ i red  

Number of i nstances  

CIP  common  requ i red  ob jects  Requ i red  See  I EC 61 1 58-5-2  and  I EC 61 1 58-6-2  

Moti on  Device  Axis  Ob ject  (0x42)  Requ i red  1  per axi sb  

Time  Sync Object  (0x43)  Optional  1  

QoS  Object  (0x48)  Cond i ti onal a  1  

a  Requ i red  for E therNet/I P  

b  An  axi s  i s  an  abstraction  associated  wi th  a  movi ng  mach ine  component,  a  converter power structu re  or a  
motion  I /O  device.  

 

Refer to  I EC  61 1 58-5-2,  I EC  61 1 58-6-2  and  6. 4. 6. 1  for more  detai ls  abou t these  objects.  

6.1 .2  Object  description  

The object model  i n  F i gure  9  shows the  main  functiona l  components  of the  CIP  Motion  device  
profi le .  

Th is  obj ect model  a lso  i l l ustrates  the  use  of mu l tip le  i nstances  of a  Motion  Device  Axis  Object  
to  implement a  mu l ti -axis  motion  device,  such  as  a  mu l ti -axis  d ri ve.  Each  Motion  Device  Axis  
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Object i nstance  governs  the  behavior of the  associated  axis.  I n  th is  device  profi l e ,  the  term  
“axis”  i s  synonymous  wi th  a  “Motion  Device  Axis  Object i nstance” .  The  implemented  content  
of the  Motion  Device  Axis  Object i nstances  i s  d ictated  by the  speci fic CIP  Motion  Device  Type  
accord ing  to  Table  3.  

Table  3  – Motion  Device  Axis  Object content by Device  Type  

Device  type  Motion  Device  Axis  Object conten t  

CIP  Moti on  Dri ve  Support  for one  or more  of F ,  P ,  V,  T  Device  Functi on  Codes  

CIP  Moti on  Encoder Support  for E ,  bu t  no  support  for F ,  P ,  V,  T  Device  Function  Codes  

CIP  Moti on  Converter Support  for B  Device  Function  Code  on ly  

CIP  Moti on  I /O  Support  for I /O  Device  Function  Code  on ly  

 

A s ing le  b i -d i rectional  I /O  connection  to  the  Motion  Device  Axis  Object cl ass  instance  
provides  a  cycl ic data  path  between  the  control ler and  each  i nd ividual  Motion  Device  Axis  
Object i nstance.  Th is  connection  passes  on  a  specia l  data  s tructu re  whose sel f-defin ing  
format can  be  used  to  transfer cycl ic,  even t,  and  service  related  data.  

An  optional  Time  Sync Object i s  i ncluded  i n  the  obj ect model  to  faci l i tate  accurate  time  
synchron ization  between  CIP  Motion  control lers  and  d ri ve  devices  for h igh  performance  
motion  con trol .  For l ower performance dri ves  such  as  V/Hz (VFD)  d ri ves,  or s imple  veloci ty 
servo  dri ves,  the  Time Sync Object  i s  not necessary for d ri ve  operation .  

A CIP  Motion  I /O  Connection  i s  a  s tandard ,  cycl ic,  b id i rectional  CIP  I /O  connection  whose  
packets  can  vary i n  s i ze,  based  on  the  formats  ou tl ined  i n  6 . 4 . 2 . 2 .  

6.2  How objects  affect  behavior 

The obj ects  for th is  device  affect the  device’s  behavior as  shown  i n  Table  4.  

Table  4  – Object  effect  on  behavior 

Object class  Effect on  behavior 

CIP  common  requ i red  ob jects  See  I EC 61 1 58-5-2  and  I EC 61 1 58-6-2  

Moti on  Device  Axis  Ob ject  Provides  d ynam ic con trol  i n terface  to  d ri ve,  motor,  and  feedback components  
that  comprise  an  axi s .  

Time  Sync Object  Provide  absol u te  t ime  synchron ization  services  between  devi ces  on  the  
control  network.  

QoS  Object  Provides  confi gu rati on  i n formation  associated  wi th  E thernet  QoS  (Qual i ty of 
Service)  function .  

 

6.3  Defin ing  object in terfaces  

Objects  supported  for the  CIP  Motion  device  have  the  i n terfaces  l i sted  i n  Table  5 .  
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Table  5  – Object  in terfaces  

Object  I n terface  

CIP  common  requ i red  ob jects  See  I EC 61 1 58-5-2  and  I EC 61 1 58-6-2  

Moti on  Device  Axis  Ob ject  Message  Rou ter,  CIP  Motion  I /O  Connection ,  Time  Sync Object,  I denti ty 
Object  

Time  Sync Object  Message  Router 

QoS  Object  Message  Router 

 

6.4  I /O  connection  messages  

6.4. 1  General  

The CIP  Motion  device  profi le  supports  a  Transport C lass  1  poin t-to-poin t b i -d i rectional  I /O  
connection  between  the  control ler and  the  Motion  Device  Axis  Object class:  th is  I /O  
connection  is  speci fical l y referred  to  as  the  CIP  Motion  I /O  Connection .  

The  Motion  Device  Axis  Object d istributes  the  data  i n  th is  connection  to  each  instan tiated  
Motion  Device  Axis  Object i nstance.  

6.4.2  CIP  Motion  I /O  Connection  

6.4.2 .1  Overview 

The fol lowing  subclause  speci fies  the  CIP  Motion  I /O  Connection  format that i ncludes  the  
Control l er-to-Device  (C-to-D)  Connection  and  the  Device-to-Control ler (D-to-C)  Connection  for 
b i -d i rectional  data  transfer between  a  CIP  Motion  control ler and  a  CIP  Motion  device,  as  
shown  i n  F igure  1 0 .  

 

Figure 1 0  – CIP  Motion  I /O  Connection  model  

6.4.2 .2  CIP  Motion  I /O  Connection  structure  

Both  CIP  Motion  I /O  Connection  data  s tructures  (Control ler-to-Device  and  Device-to-
Control l er)  beg in  wi th  a  Connection  Header fol lowed  by a  Time Data  B lock that typica l l y 
i ncludes  a  64-bi t t ime  stamp.  The  Time Data  B lock is  then  fol l owed  by one  or more  I nstance  
Data  B locks  for each  axis  supported  by the  device  node.  
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The  s i ze  and  contents  of the  Time Data  B lock and  I nstance  Data  B locks  vary d ynam ical l y as  
determ ined  by the  associated  headers.  Th is  abi l i ty to  vary the  conten ts  of the  data  b locks 
from  update  to  update  a l lows  the  device  and  control ler to  on l y send  data  that  has  changed  
from  the  l ast update,  d ramatica l l y reducing  the  overal l  s i ze  of the  typical  CI P  Motion  
Connection  packet.  

Each  I nstance  Data  B lock wi th in  the  CIP  Motion  I /O  Connection  packet cons ists  of three  sets  
of data  b locks  associated  wi th  the  cycl ic,  even t,  and  service  data  channels.  From  the  device’s  
perspective,  these  three  d isti nct data  channels  have  d i fferent data  processing  priori ti es  as  
i l l ustrated  in  F igure  1 1 .  

 

Figure 1 1  – CIP  Motion  I /O  Connection  channels  

The speci fic functional i ty of these  three  data  channels  i s  as  fol lows .  

•  Cycl ic  Data  Channel :  carries  Cycl ic  Data  B locks  that are  sampled  or calcu lated  every 
Control l er Update  Period  and  synchron ized  wi th  other nodes  i n  the  motion  control  system  
through  use  of d is tributed  System  Time.  Cycl ic  data  i s  h i gh  priori ty data  that shal l  be  
immed iate l y processed  and  appl ied  to  the  device  axis  wi th in  one  Device  Update  Period .  

•  Even t Data  Channel :  carries  even t data  associated  wi th  device  even t(s)  (e . g .  reg istration ,  
hom ing ,  etc. )  that have  occurred  wi th in  the  last Control l er Update  Period .  Even t data  i s  
med ium  priori ty and  shal l  be  processed  and  appl ied  wi th in  one  Con trol l er Update  Period .  

•  Service  Data  Channel :  carries  data  associated  wi th  service  requests  to  read  or wri te  
attribute  values  of the  Motion  Device  Axis  Object as  part of on- l i ne  configuration  and  
d iagnostic functional i ty,  as  wel l  as  service  requests  to  affect Motion  Device  Axis  Object 
behavior as  part of con trol l er i nstruction  execu tion .  Service  data  has  lowest priori ty and  i s  
typica l l y buffered  and  processed  as  a  background  task.  There  is  no  guarantee  that a  
service  request  wi l l  be  processed  wi th in  Control ler Update  Period .  

Taken  together,  these  th ree  data  channels  provide  a  comprehensive  control l er to  device  data  
connection  solu tion  for i ndustria l  motion  control .  

6.4.2 .3  I /O  connection  formats  

An  overview of the  CIP  Motion  I /O  Connection  format i s  shown  in  F igure  1 2  and  F igure  1 3.  

Not shown  i n  these  format figures  is  the  encapsu lation  associated  wi th  the  Class  1  Transport 
that i ncludes  a  Sequence  Coun t.  For a  detai led  description  of the  Class  1  Transport header 
refer to  I EC  61 1 58-5-2  and  I EC 61 1 58-6-2 .  Mu l ti -octet data  i n  the  CIP  I /O  Connection  data  
structu re  fol lows  standard  l i ttl e-end ian  octet-addressing  ru le.  I n  the  fi gures,  octet ordering  
reads  left  to  right.  The  g ray banners  i n  the  fi gures  are  section  labels  and  are  not part of the  
actual  connection  data  structure.  Un less  otherwise  s tated ,  data  s tructure  e lements  defined  as  
“reserved”  or marked  wi th  a  h yphen,  “ -“ ,  shal l  be  set  to  zero  (0) .  
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  32-bi t  Word  (octet  1  |  octet  2  |  octet  3  |  octet  4 )    

 

Control l er-to-Device  Connection  format 

Connection  Header 

Time  Data  B lock 

I nstance  Data  B locks  

 

Connection  Header and  Time  Data  Block 

Connection  Format  Format Revis ion  Update  I D  Node  Control  

I nstance  Count  – Last  Recei ved  I D  Time  Data  Set  

Control l er Time  Stamp 

Control l er Time  Offset  

 

I nstance Data  Block 

I nstance  Data  Header 

Cycl i c  Data  B l ock 

Cycl i c  Wri te  Data  B lock 

Event  Data  B lock  

Service  Data  B lock 

 

Instance  Data  Header 

I nstance  Num  – I nstance  B lk S i ze  Cycl i c  B l k S i ze  

Cyc.  Cmd  B lk  S i ze  Cyc.  Wri te  B l k S i ze  Event B l k S i ze  Service  B lk  S i ze  

 

Cycl ic  Data  Block 

Control  Mode  Feedback Mode  Axis  Control  Con trol  S tatus  

Command  Data  Set  Actual  Data  Set  S tatus  Data  Set  Command  Control  

Cycl i c  Data  

 

Cycl ic  Wri te  Data  Block 

Cycl i c  Wri te  B l k  I D  – Cycl i c  Read  B lk I D  – 

Cycl i c  Wri te  Data  

 

Event Data  Block 

Event Checking  Control  

Reg  Data  Set  Home Data  Set  Watch  Data  Set  – 

Reg istration  Event  Data  

Home Event  Data  

Watch  Event Data  

Event  Ack.  I D1  Event Ack.  Status  1  Even t Ack.  I D2  Event  Ack.  S tatus  2  

…  

 

Service  Data  Block 

Transacti on  I D  Service  Code  – – 

Service  Speci fi c  Request Data  

IEC 

Figure 1 2  – Control ler-to-Device  Connection  format (Connection  Point 2)  

International  Electrotechnical  Commission

 



 – 38  – I EC 61 800-7-202: 201 5  © I EC  201 5  

  32-bi t  Word  (octet  1  |  octet  2  |  octet  3  |  octet  4 )    

 

Device-to-Con trol ler Connection  format 

Connection  Header 

Time  Data  B lock 

I nstance  Data  B locks  

 

Connection  Header and  Time  Data  Block 

Connection  Format  Format  Revis ion  Update  I D  Node  Status  

I nstance  Count  Node  Fau l t/Alarm  Last  Recei ved  I D  Time  Data  Set  

Device  Time  Stamp 

Device  Time  Offset  

Lost  Updates  Late  Updates  – 

Tim ing  D iagnosti c  Data  

 

I nstance Data  Block 

I nstance  Data  Header 

Cycl i c  Data  B l ock 

Cycl i c  Read  Data  B l ock 

Event  Data  B lock  

Service  Data  B lock 

 

Instance  Data  Header 

I nstance  Num  – I nstance  B lk S i ze  Cycl i c  B l k  S i ze  

Cyc.  Act.  B l k S i ze  Cyc.  Read  B lk S i ze  Event B l k S i ze  Service  B lk  S i ze  

 

Cycl ic  Data  Block 

Control  Mode  Feedback Mode  Axis  Response  Response  Status  

– Actual  Data  Set  S tatus  Data  Set  Axis  S tate  

Cycl i c  Data  

 

Cycl ic  Read  Data  Block 

Cycl i c  Wri te  B l k I D  Cycl i c  Wri te  Status  Cycl i c  Read  B l k I D  Cycl i c  Read  Status  

Cycl i c  Read  Data  

 

Event Data  Block 

Event  Checking  S tatus  

Reg  Data  Ack Home Data  Ack Watch  Data  Ack – 

Event  I D  Event  S tatus  Event  Type  – 

Event  Pos i ti on  

Event Time  Stamp 

…  

 

Service  Data  Block 

Transacti on  I D  Service  Code  Genera l  S tatus  Extended  Status  

Service  Speci fi c  Response  Data  

IEC 

Figure 1 3  – Device-to-Control ler Connection  format (Connection  Point 2)  
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6.4.3  Control ler-to-Device Connection  

6.4.3.1  General  

To faci l i tate  a  detai l ed  description  of each  of i ts  consti tuen t data  e lemen ts,  the  CIP  Motion  
Control ler-to-Device  Connection  is  organ ised  as  shown  i n  F igure  1 4 .  

CIP  Motion  Control l er-to-Device  Connection  format 

Connection  Header 

Time  Data  B lock 

I nstance  Data  B l ocks  

IEC 

Figure 1 4 – CIP  Motion  Control ler-to-Device  Connection  format 

6.4.3.2  Control ler-to-Device Connection  Header 

6.4.3.2 .1  General  structure  

The Control l er-to-Device  Connection  Header con ta ins  cri tica l  axis  configuration  i n formation  
needed  to  parse  the  I nstance  Data  B locks.  The  fixed  portion  of the  Connection  Header is  
defined  as  shown  i n  F igu re  1 5.  

Connection  Header 

Connection  Format  Format  Revis ion  Update  I D  Node  Control  

IEC 

Figure 1 5 – Connection  Header 

•  Connection  Format:  Th is  byte  determ ines  the  format of the  CIP  Motion  Connection  
accord ing  to  the  defin i ti on  i n  F igure  1 6.  

Bi t  7  B i t  0  

Connection  Format  

(Reserved)  Connection  Type  

IEC 

Figure 1 6  – Connection  Format 

•  Connection  Type:  Th is  4-bi t va lue  enumeration  defines  the  CIP  Motion  Connection  type  as  
shown  be low.  Val id  values  for a  Control l er-to-Device  Connection  are  2  for F ixed  format 
and  6  for Variable  format.  F ixed  connections  have  a  fixed  connection  s i ze  during  operation  
to  support lower-performance CIP  networks  and  are  typical l y associated  wi th  a  s imple  
s i ng le  axis  device  that does  not support time synchron ization  services.  Variable  
connections  a l l ow the  connection  data  structure  to  vary i n  s i ze  du ring  operation  and  are  
targeted  for h i gh-performance  devices  and  CIP  networks  l ike  EtherNet/I P.  

0  =  F ixed  Control ler Peer-to-Peer Connection  

1  =   F ixed  Device  Peer-to-Peer Connection  

2  =   F ixed  Control ler-to-Device  Connection  

3  =   F ixed  Device-to-Control l er Connection  

4  =   Variable  Control ler Peer-to-Peer Connection  

5  =   Variable  Device  Peer-to-Peer Connection  

6  =   Variable  Control ler-to-Device  Connection  

7  =   Variable  Device-to-Control ler Connection  

8  to  1 5  =   Reserved .  

The  Connection  Format i s  not on l y used  by the  device  to  correctl y parse  the  Control l er-to-
Device  Connection  data,  bu t a lso  by network d iagnostic tools  to  d isp lay the  i nd ividual  
e lemen ts  of the  data  structure.  I f the  device  receives  a  Connection  Format value  that  i t  
cannot support,  i t  generates  a  fau l t.  I n  th is  case,  the  fau l t shal l  be  Node Fau l t Error Code  
4 :  Data  Format Error.  The  Connection  Format va lue  shal l  not  change  for the  l i fe  of the  
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connection  and ,  therefore,  need  on l y be  checked  by the  device  for the  fi rst received  
packet.  

•  Format Revis ion :  Th is  ed i ti on  of I EC 61 800-7-202  defines  Format Revis ion  2 .  Devices  
u ti l i zi ng  th is  ed i ti on  of I EC  61 800-7-202  shal l  on l y recogn ize  Format Revis ion  2 ;  Format 
Revis ion  1  i s  therefore  rendered  obsolete.  Th is  value  i s  incremented  by 1  for every 
revision  of the  Control l er-to-Device  Connection  format that impacts  the  i n terface.  The  
Format Revis ion  a l lows  newer devices  to  support the  connection  formats  generated  by an  
o lder control l er.  I t  a lso  a l l ows  o lder devices  to  recogn ise  a  newer connection  format from  a  
con trol l er that i t  cannot support and  to  generate  a  fau l t.  I n  th is  case,  the  fau l t shal l  be  
Node Fau l t Error Code  4 :  Data  Format Error.  Network d iagnostic tools  can  a lso  key off the  
Format Revis ion  to  know how to  parse  the  connection  data  packet.  At the  time  the  I /O  
Connection  is  establ ished ,  the  Format Revis ion  number i s  a lso  i nd icated  by the  I /O  
Connection  Poin t in  the  Appl ication  Path  of the  Forward_Open  service  (see  6 . 4) .  The  
Format Revis ion  value  shal l  not change for the  l i fe  of the  connection  and ,  therefore,  need  
on l y be  checked  by the  device  for the  fi rst received  packet.  

•  Update  I D:  Th is  cycl ic transaction  number i s  i ncremented  every update  period .  The  
Update  I D  is  l ike  the  CIP  sequence  count and  i s  used  by the  device  to  determ ine  whether 
the  connection  buffer con tains  fresh  data.  I n  the  case  where  the  device  is  not  
synchron ized ,  or does  not support t ime synchron ization  services,  the  time stamp data  i s  
e i ther not i ncluded  or i nval id ,  so  the  Update  ID  is  the  on l y way for the  device  to  detect new 
connection  data.  I n  th is  case,  the  Control ler-to-Device  Connection  Update  ID  i s  appl i ed  to  
the  next Device-to-Control l er Connection  Update  ID.  

The  Update  I D  a lso  al l ows  the  device  to  determ ine  i f an  update  has  been  lost.  Any skip  i n  
the  Update  I D  i s  an  ind ication  that an  update  packet has  been  l ost d uring  transm ission .  I f 
the  number of consecu tive  m issed  updates  exceeds  the  value  g i ven  by the  class  attribute,  
Control ler Update  Delay H igh  Lim i t,  the  Control  Connection  Update  Fau l t  i s  i nd icated  by 
the  Node  Fau l ts  cl ass  attribute  of the  Motion  Device  Axis  Object.  Th is  fau l t can  on l y be  
cleared  by closing  and  open ing  the  CIP  Motion  I /O  Connection .  An  optional  Con trol l er 
Update  Delay Low L im i t  attribu te  is  a lso  avai lable.  I f the  number of consecu tive  m issed  
updates  exceeds  the  maximum  value  g iven  by the  class  attribute,  Control l er Update  Delay 
Low Lim i t,  the  Con trol l er Connection  Update  Alarm  is  ind icated  by the  Node  Alarm  class  
attribute  of the  Motion  Device  Axis  Object.  The  a larm  is  cleared  as  soon  as  a  fresh  update  
i s  received .  

•  Node  Control :  Th is  element i s  appl ied  to  the  Motion  Device  Axis  Object cl ass  attribu te  
“Node Control ” ,  wh ich  i s  used  to  control  the  state  of the  associated  device  
commun ications  node.  See  7. 2. 2. 1  (Motion  Device  Axis  Object)  for detai ls .  

6.4.3.2 .2  Fixed  Connection  Header 

I f the  Connection  Format is  a  F ixed  Control l er-to-Device  Connection ,  the  above  header is  
immed iatel y fo l lowed  by the  I nstance  Data  B lock.  

6.4.3.2 .3  Variable  Connection  Header 

I f the  Connection  Format i s  a  Variable  Control ler-to-Device  Connection ,  then  the  Connection  
Header con tains  add i tional  fie l ds  re lated  to  mu l ti -axis  device  addressing  and  time stamping ,  
as  shown  i n  F igure  1 7 .  

Connection  Header 

Connection  Format  Format  Revis ion  Update  I D  Node  Control  

I nstance  Count  – Last  Recei ved  I D  Time  Data  Set  

Con trol l er Time  Stamp  

Control l er Time  Offset  

IEC 

Figure 1 7  – Connection  Header 

•  I nstance  Count:  Th is  value  reflects  the  number of I nstance  Data  B locks  present i n  the  CIP  
Motion  Control l er-to-Device  Connection  data  structure.  
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•  Last Received  ID :  Th is  i s  the  Update  I D  of the  l ast Device-to-Control l er Connection  data  
b lock actual l y processed  by the  control ler.  The  Last Received  ID  i s  used  by the  device  to  
determ ine  i f the  data  that  was  sent was  processed  successfu l l y.  For example,  Fau l t  Codes  
passed  as  part of the  Device-to-Control ler Connections  Status  Data  B lock are  sequenced  
i n to  the  con trol ler’s  fau l t l og .  I t  i s  recommended  that the  Last Received  ID  e lement be  read  
by the  device  to  determ ine  i f the  l ast Fau l t  Code  was  en tered  i n to  the  Fau l t  Log ,  thus  
a l l owing  the  device  to  send  the  next  Fau l t  Code  i n  the  sequence.  

•  T ime Data  Set:  Th is  b i t-mapped  byte  con tains  fl ags  that determ ine  the  usage  and  format 
of the  con trol l er and  device  tim ing  i n formation ,  as  speci fied  i n  Table  6 .  I n  general ,  the  
Time Data  Set  va lue  sen t by the  con trol l er i n  the  Control l er-to-Device  Connection  not on l y 
determ ines  the  con tents  of the  Control l er-to-Device  Connection  data  b lock,  bu t i t  a lso  
represents  the  requested  Time Data  Set to  be  sen t by the  device  in  the  Device-to-
Control ler Connection .  The  value  of th is  e lement i s  transferred  to  the  Motion  Device  Axis  
Object attribu te  “Time Data  Set” .  

Table  6  – Time Data  Set  

Bi t  Defin i tion  Syn tax 

0  Time  Stamp 0  =  no  t ime  stamp 
1  =  time  s tamp i ncl uded  

1  Time  Offset 0  =  no  t ime  offset  – use  l ast  offset  
1  =  time  offset  i ncl uded  

2  Update  
D iagnosti cs  

0  =  no  update  d i agnosti c  data  i n  D-to-C  
1  =  update  d iagnosti c  data  i n  D-to-C  

3  Time  
D iagnosti cs  

0  =  no  t ime  d iagnosti c  data  i n  D-to-C  
1  =  time  d iagnosti c  data  i n  D-to-C  

4  to  7  (Reserved)   

 

– Time Stamp – i f th is  b i t  i s  set,  the  Control ler Time Stamp is  i ncluded  in  the  Time Data  
Set b lock.  Setting  th is  b i t  a lso  i nstructs  the  device  to  send  Device  Time Stamps  back 
to  the  con trol l er i n  the  Device-to-Control ler Connection  i n  the  next update.  I t  a lso  
i nstructs  the  device  to  send  the  Device  Time Offset i f i ts  va lue  has  changed  s ince  the  
l ast update.  I f the  device  does  not support time  synchron ization ,  the  device  s impl y 
returns  a  value  of zero  for the  Time  Stamp and  does  not ever return  a  Time  Offset.  

– Time  Offset – i f th is  b i t  i s  set,  the  Control ler Time Offset  i s  i ncluded  in  the  Time Data  
Set b lock.  Th is  b i t  i s  on l y set when  there  is  a  change  to  the  Control l er Time Offset 
value,  a  re lati ve l y i n frequen t occurrence.  Note  that th is  b i t  does  NOT determ ine  i f the  
device  sends  i ts  Device  Time Offset i n  the  next update.  That i s  determ ined  by the  Time 
Stamp b i t  and  by whether or not  the  Device  Time  Offset has  changed  s i nce  the  l ast  
update.  

– Update  D iagnostics  – a l though  there  i s  no  data  associated  wi th  th i s  bi t  i n  the  
Control l er-to-Device  Connection  header,  the  Update  D iagnostic b i t  i n  the  Control l er-to-
Device  Connection  i nstructs  the  device  to  send  Update  D iagnostic data  i n  the  next 
Device-to-Control ler Connection  update,  bu t on l y i f one  or more  of the  Update  
D iagnostic va lues  have  changed  s ince  the  l ast update.  Th is  Update  D iagnostic data  
i ncludes  the  current number of Lost or Late  Updates  from  the  control ler over the  
Control l er-to-Device  Connection .  Update  Diagnostics  apply to  devices  regard less  of 
the  whether they support  t ime synchron ization .  

– Time  Diagnostics  – a l though  there  is  no  data  associated  wi th  th is  b i t  i n  the  Control ler-
to-Device  Connection  header,  the  Time  D iagnostic b i t  i n  the  Con trol ler-to-Device  
Connection  instructs  the  device  to  send  Time D iagnostic data  i n  the  next Device-to-
Control l er Connection  update.  Th is  Time D iagnostic data  includes  the  Control l er-to-
Device  Data  Received  time stamp and  the  Device-to-Control l er Data  Transm it  time  
stamp.  I f the  device  does  not support t ime synchron ization ,  the  device  s impl y retu rns  a  
va lue  of zero  for the  Time  D iagnostic e lemen ts.  

•  Control l er Time  Offset:  Th is  e lemen t i s  i ncluded  i n  the  Connection  Header i f the  T ime 
Offset b i t  i s  set i n  the  Time Data  Set e lement.  The  Control ler Time Offset represents  the  
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64-bi t System  Time Offset value  associated  wi th  the  Control ler Time  Stamp that fol l ows.  
The  va lue  of th is  e lement i s  transferred  to  the  Motion  Device  Axis  Object cl ass  attribu te  of 
the  same name.  The  Control ler Time  Offset value  is  used  by the  device  to  determ ine  i f 
System  Time as  defined  i n  the  con trol l er i s  skewed  re lative  to  System  Time i n  the  device.  
Normal l y,  System  Time between  the  device  and  the  con trol l er are  closel y matched  at any 
g i ven  time.  Bu t every few seconds,  accord ing  to  the  I EC  61 588:2009  based  CIP  Sync 
protocol ,  the  time master of the  system  can  correct the  System  Time reference by a  
s i gn i ficant amount of time,  perhaps  an  hour.  I ndeed ,  even  the  master i tsel f can  change as  
a  h i gher qual i ty time master i s  d iscovered  by the  system.  These  step  changes  to  the  
System  Time  reference  propagate  through  to  the  various  devices  on  the  network in  such  a  
way that the  control ler and  the  device  are  runn ing  wi th  skewed  System  Time  values.  The  
Control l er Time Offset va lue  can  be  used  together wi th  the  System  Time  Offset for the  
device  to  both  determ ine  i f System  Time  between  the  device  and  the  con trol l er i s  skewed  
and  i f so,  to  compensate  for the  skew us ing  the  System  Time Offset Compensation  
a lgori thm .  

The  Control ler Time Offset value  changes  re lati vel y i n frequentl y,  i . e.  as  a  resu l t  of a  
I EC 61 588  dri ven  Sync update,  wh ich  typical l y occurs  every second .  Thus,  i t  i s  
recommended  that the  con trol ler on l y l oad  and  send  the  Time Offset data  i f the  va lue  has  
changed .  The  device  need  on l y parse  the  Control l er Time Offset data  i f the  associated  
Time Offset b i t  i s  set  in  the  Time Data  Set e lement,  otherwise  i t  con tinues  to  use  the  l ast 
Control ler Time  Offset  received .  

•  Control ler Time Stamp:  Th is  e lemen t i s  i ncluded  i n  the  Connection  Header i f the  Time 
Stamp bi t  i s  set i n  the  T ime Data  Set e lement.  The  Control ler Time Stamp represents  the 
64-bi t  System  Time  value  at the  beg inn ing  of the  Con trol ler Update  Period  when  the  
con trol l er’s  update  timer even t occurred .  I n  other words  the  Control l er Time Stamp marks,  
i n  absolu te  time,  the  beg inn ing  of the  curren t CIP  Motion  Connection  cycle.  The  value  of 
th is  t ime stamp is  ca lcu lated  by the  control ler as  the  sum  of the  control l er’s  l ocal  clock 
va lue  when  update  timer event occurred  and  the  control l er’s  System  Time Offset value.  
The  Control ler Time Stamp is  therefore  d i rectly associated  wi th  the  command  data  
con tained  in  the  connection .  The  value  of th is  e lement,  when  read ,  i s  transferred  to  the  
Motion  Device  Axis  Object cl ass  attribu te  Control ler Time Stamp.  Taken  together wi th  the  
Control l er Update  Period ,  establ ished  by the  RPI  of the  Forward_Open  service,  and  the  
Command  Target  Update  (d iscussed  l ater) ,  the  device  has  a l l  the  i n formation  i t  needs  
compute  command  i n terpolation  pol ynom ials  to  correct command  data  values  for 
d i fferences  between  the  device  and  control ler update  tim ing .  These  d i fferences  can  occur 
when  the  Control ler Update  Period  is  not an  i n teger mu l tiple  of the  Device  Update  Period  
or when  the  device  updates  are  phase  sh i fted  re lati ve  to  the  con trol ler.  

When  the  connection  is  synchron ized ,  the  Control l er Time Stamp can  be  used  by the  
device  a long  wi th  the  Control ler Update  Period  to  check for m issed  or l ate  updates.  I f the  
d i fference between  the  l ast Control ler Time  Stamp and  the  curren t l ocal  Device  Time 
Stamp exceeds  the  maximum  va lue  g i ven  by,  

Max Fau l t  Delay =  Control l er Update  Delay H igh  L im i t ×  Con trol l er Update  Period ,  

the  Con trol  Connection  Update  Fau l t  i s  i nd icated  by the  Node  Fau l ts  class  attribu te  of the  
Motion  Device  Axis  Object.  An  optional  Control ler Update  Delay Low Lim i t attribute  is  a lso  
avai l able.  I f the  d i fference between  the  last Control l er Time Stamp and  the  curren t l ocal  
Device  Time Stamp exceeds  the  maximum  value  g iven  by,  

Max Alarm  Delay =  Control l er Update  Delay Low Lim i t ×  Control l er Update  Period ,  

the  Control ler Connection  Update  Alarm  is  i nd icated  by the  Node Alarm  class  attribu te  of 
the  Motion  Device  Axis  Object.  

I f e i ther the  Control ler Time Offset or the  Device  Time  Offset values  have  changed  s i nce  
the  last update,  System  Time  Offset Compensation  shal l  be  appl ied  to  the  Control ler Time  
Stamp.  See  6. 4. 6. 7  for detai ls .  I f the  time offsets  have  not changed ,  the  typica l  case,  the  
Control l er Time Stamp can  be  d i rectl y appl ied  to  the  Motion  Device  Axis  Object.  
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6.4.3.3  Instance Data  B locks  

6.4.3.3. 1  General  structure  

After the  Connection  Header are  one  or more  I nstance  Data  B locks  as  determ ined  by the  
above  I nstance  Count.  The  I nstance  Data  B lock has  the  bas ic s tructure  shown  i n  F igure  1 8.  

I nstance Data  Block 

I nstance  Data  Header 

Cycl i c  Data  B lock 

Event  Data  B lock  

Service  Data  B lock 

IEC 

Figure 1 8  – Instance Data Block 

6.4.3.3.2  Instance Data  Header 

The I nstance  Data  Header contains  cri tical  axis  configuration  i n formation  needed  to  parse  and  
appl y the  data  con tained  in  the  th ree  data  channels  (see  F igure  1 9).  Th is  header i s  on l y 
i ncluded  i n  the  Variable  Connection  format to  accommodate  mu l ti -axis  device  appl ications.  
I n formation  wi th in  the  header can  be  used  by the  device  communications  i n terface  to  copy the  
i nd ividual  data  b locks  i n to  separate  fixed  memory l ocations  for process ing .  

I f configured  for a  F ixed  Connection  format,  on l y the  Cycl ic Data  B lock for a  s ing le  axis  
i nstance  is  supported  so  there  i s  no  need  for any i n formation  to  speci fy i nstance  number or 
b lock s izi ng .  The  I nstance  Data  Header is  therefore  not  i ncluded .  

Instance  Data  Header 

I nstance  Num  – I nstance  B lk S i ze  Cycl i c  B l k S i ze  

Cyc.  Cmd .  B l k S i ze  Cyc.  Wri te  B lk  S i ze  Event  B l k S i ze  Service  B lk  S i ze  

IEC 

Figure 1 9  – Instance  Data  Header 

•  I nstance  Number:  Th is  i s  the  number that i den ti fi es  the  speci fic Motion  Device  Axis  Object 
i nstance  the  fol l owing  I nstance  Data  B lock appl ies  to.  Motion  Device  Axis  Object i nstances  
are  created  as  a  con tiguous  series  of i nstance  numbers  s tarting  wi th  i nstance  1 .  Wi th in  
the  connection  data  structure,  the  I nstance  Numbers  for each  consecutive  I nstance  Data  
B lock shal l  be  an  ord inal  sequence,  i . e .  0 ,  1 ,  2 ,  3 ,  etc.  

NOTE  1  I nstance  0  i s  defi ned  as  the  cl ass  i nstance  and  i s  typical l y on ly  used  d uri ng  i n i ti a l i zation  to  confi gu re  
cl ass  attri bu tes  of the  Moti on  Device  Axis  Obj ect  vi a  the  Service  Data  B lock.  Otherwise,  the  I nstance  Data  
B lock sequence  starts  wi th  i nstance  1 .  

Thus,  i n  theory,  up  to  255  axis  i nstances  can  be  serviced  by the  CIP  Motion  I /O  
Connection .  The  i nstance  numbers  sequence of the  Control ler-to-Device  Connection  
determ ines  the  i nstance  number sequence of the  subsequent Device-to-Control l er 
Connection .  

•  I nstance  B lock S ize:  Th is  value  represents  the  s i ze  of the  I nstance  Data  B lock in  32-bi t  
words  i nclud ing  the  header.  The  I nstance  B lock S ize  i s  usefu l  when  the  device  wants  to  
d i rectl y access  the  next I nstance  Data  B lock wi thou t having  to  add  the  s i zes  of the  cycl ic,  
even t,  and  service  b locks.  I f the  I nstance  B lock Size  for the  Control ler-to-Device  
Connection  is  zero,  i . e .  no  I nstance  Data  B lock,  then  the  I nstance  Block Size  for the  
fol l owing  Device-to-Control l er Connection  shal l  a lso  be  zero.  

•  Cycl ic B lock Size:  Th is  value  represen ts  the  s i ze  of the  Cycl ic Data  B lock in  32-bi t  word  
un i ts  i nclud ing  the  header.  

NOTE  2  For i nstance  0,  the  cl ass  i nstance,  the  Cycl i c  B lock S ize  i s  0  i nd icati ng  that  there  i s  no  Cycl i c  Data  
B lock.  

•  Cycl ic  Command  B lock S ize:  Th is  value  represents  the  s i ze  of the  Cycl ic  Command  Data  
B lock i n  32-bi t word  un i ts  i nclud ing  the  header.  A Cycl ic Command  B lock Size  of 0  
i nd icates  that there  is  no  Cycl ic  Command  Data  for the  device  to  process.  
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•  Cycl ic  Wri te  B lock S ize:  Th is  va lue  represen ts  the  s i ze  of the  Cycl ic Wri te  Data  B lock in  
32-bi t  word  un i ts  i nclud ing  the  header.  A Cycl ic Wri te  B lock Size  of 0  i nd icates  that there  
i s  no  Cycl ic Wri te  data  curren tl y configured  for transfer to  the  device  and  therefore  there  is  
no  Cycl ic  Wri te  B lock i ncluded  for the  device  to  process.  

•  Even t B lock Size:  Th is  value  represents  the  s i ze  of the  Even t Data  B lock in  32-b i t  word  
un i ts  i nclud ing  the  header.  I f the  Event B lock Size  for the  Control ler-to-Device  Connection  
is  zero,  there  is  no  active  even t checking ,  so  the  Event B lock S ize  for the  Device-to-
Control l er Connection  shal l  a lso  be  zero.  Th is  effecti ve l y closes  the  Event  Channel .  

•  Service  B lock S ize:  Th is  value  represents  the  s i ze  of the  Service  Data  B lock in  32-bi t word  
un i ts  i nclud ing  the  header.  A Service  B lock Si ze  value  of 0  i nd icates  there  i s  no  service  
request to  process.  I f the  Service  B lock Size  for the  Control l er-to-Device  Connection  is  
zero,  then  the  Service  B lock S ize  for the  Device-to-Control l er Connection  shal l  a lso  be  
zero.  Th is  effecti vel y closes  the  Service  Channel .  

6.4.3.3.3  Cycl ic Data Block 

The  Cycl ic Data  B lock cons ists  of h igh  priori ty con trol  data  that i s  updated  every connection  
cycle  based  on  the  Control ler Update  Period .  The  Cycl ic  Data  Header at the  top  of the  Cycl ic 
Data  B lock is  a lways  i ncluded  regard less  of the  connection  format.  Th is  header conta ins  key 
e lements  re lated  to  the  con ten t of the  Cycl ic Data  B lock of both  the  Control l er-to-Device  
Connection  and  Device-to-Control ler Connection ,  and  the  context of the  data  as  determ ined  
by the  Control  Mode  and  Feedback Mode (see  F igure  20).  The  header also  provides  a  
mechan ism  to  control  the  state  of the  targeted  device  axis.  

Cycl ic  Data  Block 

Control  Mode  Feedback Mode  Axis  Control  Con trol  S tatus  

Command  Data  Set  Actual  Data  Set  S tatus  Data  Set  Command  Control  

Cycl i c  Data  

IEC 

Figure 20  – Cycl ic  Data  Block 

•  Control  Mode:  The  l ower 4-bi ts  of th is  8-bi t e lement determ ine  the  con trol  mode context  of 
the  command  data  as  presentl y configured  i n  the  motion  control l er,  as  shown  in  F igure  21 .  

Bi t  7  B i t  0  

Control  Mode  

reserved  – 4  b i ts  Con trol  Mode  – 4  b i ts  

IEC 

Figure 21  – Control  Mode  

This  value  can  be  changed  wh i l e  on -l i ne  and  even  wh i l e  the  device  axis  i s  i n  the  Runn ing  
state.  I f a  particu lar Con trol  Mode trans i tion  is  not supported  by the  device,  an  exception  
is  generated  that can  be  configured  to  perform  any one  of a  number of actions  i n  response 
to  the  i l legal  trans i ti on .  

The  value  of th is  e lement i s  transferred  to  the  Motion  Device  Axis  Object attribu te  of the  
same name.  The  complete  Con trol  Mode  attribute  defin i tion  can  be  found  i n  the  attribu te  
tab les  of the  Motion  Device  Axis  Object (see  7 . 3. 2 .2 . 1 ) .  

•  Feedback Mode:  The  l ower 4-bi ts  of th is  8-bi t e l ement determ ine  the  feedback con text of 
the  command  data  as  presen tl y configured  i n  the  motion  control l er,  as  shown  in  F igure  22.  

Bi t  7  B i t  0  

Feedback Mode  

reserved  – 4  b i ts  Feedback Mode  – 4  b i ts  

IEC 

Figure 22  – Feedback Mode  

Command  pos i ti on  data  can  be  referenced  to  feedback counts  of e i ther Feedback 1  or 
Feedback 2 ,  or motor un i ts  for sensorless  operation .  Th is  value  can  be  changed  wh i l e  on-
l ine  and ,  i f supported  by the  device,  even  wh i le  the  device  axis  i s  in  the  Runn ing  state.  I f a  
particu lar Feedback Mode trans i ti on  is  not supported  by the  device,  an  exception  i s  
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generated  that can  be  configured  to  perform  any one  of a  number of actions  in  response to  
the  i l l egal  trans i ti on .  

The  value  of th is  e lement i s  transferred  to  the  Motion  Device  Axis  Object attribu te  of the  
same name.  The  complete  Feedback Mode  attribu te  defin i tion  can  be  found  in  the  attribute  
tables  of the  Motion  Device  Axis  Object (see  7 . 3. 6 . 2) .  

•  Axis  Control :  An  8-bi t  enumerated  code  that  can  be  used  to  d i rectl y execu te  Axis  State  
change operations  that do  not requ i re  e i ther passing  or return ing  device  parameters,  and  
therefore,  do  not requ ire  a  CIP  service  to  i n i ti ate.  Th is  mechan ism  is  fu l l y described  i n  the  
State  Control  subclause  of the  Motion  Device  Axis  Object (see  7. 6. 1 . 2) .  Val i d  
enumerations  for th is  data  e lement are  shown  i n  Table  7 .  

Table  7  – Axis  Control  

Request code  Requested  operation  

0  No  Request  

1  Enabl e  Request  

2  D i sabl e  Request  

3  Shutdown  Request  

4  Shutdown  Reset  Request  

5  Abort  Request  

6  Fau l t  Reset  Request  

7  S top  Process  Request  

8  Change  Actual  Posi ti on  Reference  Request  

9  Change  Command  Posi ti on  Reference  Request  

1 0  to  1 26  (Reserved)  

1 27  Cancel  Request  

1 28  to  255  (Vendor Speci fi c)  

 

•  Control  Status:  A b i t  mapped  va lue  that can  be  i n terrogated  by the  device  to  determ ine  the  
status  of the  con trol  d uring  the  I n i tia l i zation  process.  The  value  of th is  e lement i s  
transferred  to  the  optional  Motion  Device  Axis  Object attribu te  number 89,  Control  Status,  
i f supported  by the  device.  Val i d  b i ts  for th is  data  e lemen t are  shown  i n  Table  8 .  

Table  8  – Control  Status  

Bi t  Control  S tatus  bi t  Description  

0  Confi gu ration  Complete  Th i s  b i t  i s  set  when  the  control l er has  completed  confi guration  of 
a l l  axi s  i nstance  attri bu tes  du ri ng  I n i ti a l i zation  phase.  

1  (Reserved)  

See  Attri bu te  89  of the  Moti on  Device  Axis  Ob ject  

2  Converter Bus  Up  

3  Converter Bus  Un l oad  

4  Converter AC Power Loss  

5  to  7  (Reserved)  

 

•  Command  Data  Set:  Th is  bi t  mapped  value  has  a  b i t  defi ned  for each  possible  real -time 
command  reference  (see  Table  9) .  Command  data  appears  in  the  same order i n  the  
Command  Data  Set as  the  b i t  numbers,  so  Command  Acceleration  wou ld  appear before  
Command  Torque  in  the  real -time data  structure  of the  Control l er-to-Device  Connection .  

The  va lue  of th is  e lemen t i s  transferred  to  the  Motion  Device  Axis  Object attribute  
“Command  Data  Set” .  
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Table  9  – Command  Data Set  

Bi t  Control l er Command  Data  E lement  Data  type  

0  Command  Posi ti on   LREAL or DI NT a  

1  Command  Veloci ty  REAL 

2  Command  Acceleration   REAL 

3  Command  Torque   REAL  

4  (Reserved)  (Reserved)  

5  (Reserved)  (Reserved)  

6  Unwind  Cycl e  Count  DI NT 

7  Pos i ti on  D i sp lacement  DI NT 

a  Data  Type  for Command  Posi ti on  determ ined  by Command  Control  e l ement  defi ned  be low.  The  Command  
Pos i ti on  data  type  can  be  e i ther an  LREAL or a  D I NT as  determ ined  by the  Command  Contro l  e l ement.  

 

The above Control ler Command  Data  E lements  appl y to  the  Control l er-to-Device  
Connection ’s  cycl ic  data  structure  and  map to  correspond ing  attribu tes  i n  the  Motion  
Device  Axis  Object  as  shown  i n  Table  1 0 .  

The  un i ts  of the  Command  Data  E lements  match  the  un i ts  defined  for the  associated  
Motion  Device  Axis  Object attribute.  

Table  1 0  – Command  Data  Element to  Motion  Device Axis  Object  attribute  mapping  

Bi t  Command  Data  E lement  Motion  Device  Axis  Object attribu te  

0  Command  Posi ti on  (LREAL)  

Command  Pos i ti on  (DI NT)  

Control l er Posi ti on  Command  – F loat  

Con trol l er Posi ti on  Command  – I n teger 

1  Command  Veloci ty  Con trol l er Ve loci ty Command  

2  Command  Acceleration  Control l er Accelerati on  Command  

3  Command  Torque  Control l er Torque  Command  

4  (Reserved)  (Reserved)  

5  (Reserved)  (Reserved)  

6  Unwind  Cycl e  Count  Local  variab le  

7  Posi ti on  D i sp lacement  Local  variab le  

 

I t  i s  the  j ob  of the  con trol ler to  ensure  that the  necessary Command  Data  E lements  are  
i ncluded  i n  the  connection  data  to  support  the  speci fied  Control  Mode.  

•  Actual  Data  Set:  Th is  b i t  mapped  value  has  a  b i t  defi ned  for each  possib le  real - time actual  
data  attribute  that i s  to  be  i ncluded  i n  the  Actual  Data  Set of the  Device-to-Control l er 
Connection ’s  I nstance  Data  B lock in  the  next  update  (see  Table  1 1 ) .  Actual  data  appears  
i n  the  same order as  the  b i t  numbers,  so  Actual  Pos i tion  wou ld  appear before  Actual  
Veloci ty i n  the  Actual  Data  Set structure.  Us ing  th is  mechan ism ,  the  con ten ts  of the  Actual  
Data  Set may be  changed  at any time du ring  device  operation .  The  value  of th is  e lement 
i s  transferred  to  the  Motion  Device  Axis  Object  attribu te  “Actual  Data  Set” .  
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Table  1 1  – Actual  Data  Set  

Bi t  Actual  Data  E lemen t produced  Data  type  

0  Actual  Posi ti on  DINT  

1  Actual  Veloci ty  REAL 

2  Actual  Accelerati on  REAL 

3  (Reserved)  (Reserved)  

4  (Reserved)  (Reserved)  

5  (Reserved)  (Reserved)  

6  Unwind  Cycl e  Count  D INT  

7  Posi ti on  D i sp lacement  D I NT  

 

The above Actual  Data  E lements  map  to  correspond ing  attribu tes  in  the  Motion  Device  Axis  
Object as  shown  i n  Table  1 2.  The  un i ts  of the  Actual  Data  E lements  match  the  un i ts  defi ned  
for the  associated  Motion  Device  Axis  Object attribu te.  

Table  1 2  – Actual  Data  Element to  Motion  Device  Axis  Object  attribute  Mapping  

Bi t  Actual  Data  E lemen t  Motion  Device  Axis  Object attribute  

0  Actual  Posi ti on  Posi ti on  Feedback 

1  Actual  Veloci ty  Veloci ty Feedback 

2  Actual  Accelerati on  Acceleration  Feedback 

3  (Reserved)  (Reserved)  

4  (Reserved)  (Reserved)  

5  (Reserved)  (Reserved)  

6  Unwind  Cycl e  Count  Local  variab le  

7  Posi ti on  D i sp lacement  Local  variab le  

 

•  Status  Data  Set:  Th is  b i t-mapped  byte  contains  flags  that determ ine  what the  control ler 
requests  for con tents  of the  Status  Data  Set of the  Device-to-Control l er Connection ’s  
I nstance  Data  B lock i n  the  next update  (see  Table  1 3) .  These  b i ts  may NOT solel y 
determ ine  i f the  device  sends  the  associated  Status  data  i n  the  next Device-to-Control l er 
Connection  update.  That may be  determ ined  by the  device  based  on  whether or not the  
associated  Status  data  has  changed  s i nce  the  l ast Device-to-Control l er Connection  
update.  

Status  data  appears  i n  the  same order as  the  b i t  numbers,  so  Axis  Fau l t  Type/Code data  
wou ld  appear before,  for example,  Axis  Fau l t Time Stamp data  i n  the  Status  Data  Set 
structu re.  Mu l ti p le  attribu tes  compris ing  a  selected  Status  Data  E lement are  transm itted  i n  
the  order l i s ted  from  top  to  bottom ,  so  the  Axis  Fau l t Type  is  transm i tted  before  Axis  Fau l t 
Code.  The  defin i ti ons  of each  of these  Status  Data  E lemen ts  can  be  found  by l ooking  up  
the  correspond ing  Motion  Device  Axis  Object attribu te  (see  7 . 3)  i n  the  Motion  Device  Axis  
Object speci fication .  The  va lue  of th is  e lement i s  transferred  to  the  Motion  Device  Axis  
Object attribu te  “Status  Data  Set” .  
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Table  1 3  – Status  Data Set  

Bi t  Status  Data  E lement produced  Data  type  

0  Axis  Fau l t  Type  
Axis  Fau l t  Code  
Axis  Fau l t  Sub  Code  
Axis  Fau l t  Action  
Axis  Fau l t  Time  Stamp 

USINT  
USINT  
USINT  
USINT  
LI NT  

1  Axis  Alarm  Type  
Axis  Alarm  Code  
Axis  Alarm  Sub  Code  
Axis  Alarm  State  
Axis  Alarm  Time  Stamp 

USINT  
USINT  
USINT  
USINT  
LI NT 

2  Axis  Status  
Axis  Status  – Mfg  

DWORD 
DWORD 

3  Axis  I /O  Status  
Axis  I /O  Status  – Mfg  

DWORD 
DWORD 

4   Axi s  Safety S tatus  
Axis  Safety S tatus  – Mfg  
Axis  Safety State  
Pad [3]  

 DWORD 
DWORD 
USINT  
USINT[3]  

5  (Reserved)  (Reserved)  

6  (Vendor speci fi c)  (Vendor speci fi c)  

7  (Vendor speci fi c)  (Vendor speci fi c)  

 

I f any of these  b i ts  are  set and  the  associated  status  value  has  changed  i n  the  device,  the  
device  shal l  return  the  associated  status  value  in  the  next avai lable  Device-to-Control l er 
update.  Status  data  values  change re lativel y i n frequentl y,  so  there  can  be  many 
connection  updates  where  various  e lements  of the  Status  Data  Set remain  s tatic.  I t  i s  
recommended  that the  device  take  advantage  of th is  fact and  on l y set the  Status  Data  Set 
b i t  i n  the  Device-to-Control ler update  when  one  of the  associated  s tatus  va lues  has  
changed .  Thus,  the  device  need  on l y l oad ,  say,  the  Axis  Fau l t  data  associated  wi th  Status  
Data  Set b i t  0  when  there  i s  a  new fau l t  to  report.  Otherwise,  i t  l eaves  b i t  0  clear.  On  the  
con trol l er s ide  of the  connection ,  the  control ler shal l  parse  and  process  the  Axis  Fau l t  data  
on l y i f Status  Data  Set b i t  0  i s  set.  To  i nsure  that the  data  has  been  received ,  parsed ,  and  
processed  by the  control l er before  clearing  the  Status  Data  Set bi t,  the  device  can  
exam ine  the  Last Update  ID  of the  next Con trol ler-to-Device  Connection  update  to  confi rm  
that i t  matches  or exceeds  the  Update  ID  of th is  Device-to-Control l er update.  

•  Command  Con trol :  The  byte  con tains  i n formation  needed  to  control  the  fine  i n terpolation  
a lgori thm  and  determ ine  the  target t ime of the  command  data  to  the  Axis  Control  structure  
(see  Table  1 4) .  The  va lue  of th is  e lement i s  transferred  to  the  Motion  Device  Axis  Object 
attribu te  “Command  Control ” .  

Table  1 4  – Command  Control  

Bi t  Defin i tion  Syn tax 

0  to  1  Command  Target  Update  0  =  Immed iate  

1  =  Extrapolate  (+1  Update  Period )  

2  =  I n terpol ate  (+2  Update  Peri ods)  
3  =  (Reserved)  

2  to  3   Command  Posi ti on  Data  Type  0  =  LREAL (64-b i t  F l oati ng  Poi n t)  
1  =  D INT (32-b i t  s i gned  I n teger)  
2  to  3  =  (Reserved )  

4  to  7   (Reserved )   

 

Command  Target Update  – Th is  2-b i t  i n teger defines  a  speci fic t ime re lati ve  to  the  
Connection  Time Stamp that the  Command  Data  is  targeted  for,  as  defined  by the  
con trol l er’s  motion  p lanner.  The  absolu te  Command  Target Update  i s  the  sum  of the  
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Control l er Time  Stamp from  the  control ler and  the  product,  Command  Target 

Update  ×  Control ler Update  Period .  

– A Command  Target Update  of 0  impl ies  that the  Command  Data  is  targeted  for the  
beg inn ing  of the  current  update  cycle  and ,  thus,  needs  to  be  appl ied  to  the  control  
structu re  immed iate l y.  I n  th is  case,  there  i s  no  need  for any fi ne  i n terpolation .  Th is  
s i tuation  can  occur when  the  Control ler Update  Period  is  s ign i ficantl y shorter than  the  
Device  Update  Period ,  or when  the  control led  motion  of the  axis  i s  nearl y constant  
during  the  span  of the  Control ler Update  Period .  

– A Command  Target Update  of 1  impl ies  that the  target for the  Command  Data  i s  the  
next Connection  Update  timer event.  I n  th is  case,  the  command  i n terpolator functions  
primari l y as  an  extrapolator that estimates  the  next Command  Data  value  based  on  the  
present traj ectory of the  axis .  Th is  i s  a  typ ical  setting  when  the  Control ler Update  
Period  is  comparable  to  the  Device  Update  Period  or when  the  con trol l ed  motion  of the  
axis  i s  re lati vel y constan t  during  the  span  of the  Con trol ler Update  Period .  

– A Command  Target Update  of 2  impl ies  that the  target for the  Command  Data  i s  two  
Connection  Update  timer even ts  from  the  Connection  Time  Stamp.  I n  th is  case,  the  
command  in terpolator can  compute  a  smooth  traj ectory based  on  the  curren t d ynam ics  
of the  motor to  reach  the  Command  Data  value  at  the  targeted  time.  Th is  i s  true  fi ne  
i n terpolation  and  is  appl icable  when  the  Control l er Update  Period  i s  s i gn i fi can tl y l arger 
than  the  Device  Update  Period .  

– Table  1 5  summarizes  the  re lationsh ip  between  the  Update  Period  Ratio  and  the  
recommended  Command  Target  Update.  

Table  1 5  – Command  Target  Update  vs.  Update  Period  Ratio  

Update  Period  Ratio  
(Con trol l er Update  Period  /  Device  Update  Period)  

Recommended  
Command  Target Update  

2  or more  2  =  I n terpol ate  (+2  Update  Peri ods)  

½ to  2  1  =  Extrapolate  (+1  Update  Period )  

½ or l ess  0  =  Immed iate  

 

Command  Posi tion  Data  Type – Th is  2-bi t  i n teger defines  the  data  type  of the  Command  
Posi tion  data  e lement.  Th is  a l l ows  flexibi l i ty i n  hand l i ng  the  many d i fferent  representations  
for command  posi tion  i n  the  i ndustry.   

–  A Command  Posi tion  Data  Type  of 0  corresponds  to  the  LREAL,  or double  precis ion  
floati ng  poin t data  type.  Support for th is  data  type  i s  preferred  i n  the  implementation  
s i nce  i t  provides  fraction  command  coun t i n formation  to  the  device  resu l ti ng  i n  
smoother motion .  

– A Command  Posi tion  Data  Type  of 1  corresponds  to  the  DINT,  or 32-b i t  s i gned  i n teger 
data  type.  Th is  data  type  i s  appl icable  to  s imple  d ri ve  devices  that e i ther do  not requ i re  
the  precis ion  of a  floati ng  poin t command  posi ti on  value  or do  not have  sufficien t 
hardware  support for double  precis ion  fl oating  poin t  math .  

•  Cycl ic  Command  Data:  The  Cycl ic Command  Data  con tains  h igh  priori ty data  that needs  to  
be  appl ied  to  the  associated  d ri ve  axis  i nstance  during  the  next device  update.  Th is  b lock 
cons ists  of command  data  elements  that are  appl i ed  as  references  to  the  device’s  con trol  
a lgori thms  and  expl ici tl y determ ined  by the  Command  Data  Set e lement i n  the  Cycl ic 
Command  Data  Header.  

6.4.3.3.4  Cycl ic Wri te  Data  Block 

The Cycl ic Wri te  Data  B lock can  be  used  to  synchronousl y update  one  or more  targeted  
Motion  Device  Axis  Object configuration  parameters  wi th in  the  device.  Th is  mechan ism  can  
be  used  i n  con junction  wi th  a  Function  B lock program  to  implement soph isticated  ou ter loop  
control ,  ga in  schedu l ing ,  and  d ynam ic l im i ting  a lgori thms.  Un l ike  service  channel  Set  Axis  
Attribu te  service  requests,  wh ich  may take  several  device  update  cycles  to  process,  the  Cycl ic  
Wri te  Data  mechan ism  guarantees  that the  targeted  parameter i s  appl ied  at the  next avai lable  
device  update.  
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The  Cycl ic Wri te  Data  B lock is  on l y supported  in  the  Variable  Connection  format (see  
Figu re  23) .  

Cycl ic  Wri te  Data  Block 

Cycl i c  Wri te  B l k I D  – Cycl i c  Read  B lk I D  – 

Cycl i c  Wri te  Data  

IEC 

Figure 23  – Cycl ic Wri te  Data  Block 

The associated  header for th is  b lock contains  key e lemen ts  re lated  to  the  content of the 
Cycl ic Wri te  Data  and  the  Cycl ic Read  Data  B lock of the  next Device- to-Control l er Connection  
update.  

•  Cycl ic  Wri te  B lock ID:  Th is  8-bi t I D  determ ines  the  pre-defined  Cycl ic Wri te  B lock structure  
to  appl y to  the  Cycl ic Wri te  Data  for th is  update.  Cycl ic Wri te  B lock structures  are  defined  
us ing  the  Set Cycl ic Wri te  Data  L ist  service.  The  i n i ti al  va lue  for the  Cycl ic  Wri te  B lock ID  
i s  0 ,  wh ich  corresponds  to  a  nu l l  set  of Cycl ic  Wri te  Data.  A successfu l  response  to  the  
Set Cycl ic Wri te  Data  L ist service  includes  a  new,  i ncremented ,  Cycl ic Wri te  B lock ID  that 
can  be  used  in  the  next connection  update  to  pass  cycl ic data  i n  th is  format.  The  previous  
Cycl ic  Wri te  B lock I D  and  i ts  associated  structure  shal l  be  main tained  un ti l  the  con trol l er 
requests  transm ission  of the  new Cycl ic Wri te  B l ock ID  at  wh ich  poin t the  o ld  Cycl ic Wri te  
B lock I D  and  structure  defin i ti on  are  no  longer requ i red .  

•  Cycl ic Read  B lock ID:  Th is  8-b i t  I D  determ ines  the  pre-defined  Cycl ic Read  B lock structure  
to  apply to  the  Cycl ic Read  Data  for next Device-to-Con trol l er Connection  update.  Cycl ic  
Read  B lock structures  are  defined  us ing  the  Set Cycl ic Read  Data  B lock service.  The  
i n i tia l  va lue  for the  Cycl ic Read  B lock ID  i s  0 ,  wh ich  corresponds  to  a  nu l l  set of Cycl ic 
Read  Data.  A successfu l  response to  the  Set Cycl ic Read  Data  List  service  includes  a  
new,  i ncremented ,  Cycl ic Read  B lock ID  that can  be  used  in  the  next connection  update  to  
a l l ow the  device  to  use  the  new Cycl ic Read  Data  format for next avai lable  Device-to-
Control ler Connection  update.  

•  Cycl ic Wri te  Data:  The  Cycl ic Wri te  Data  con tains  h i gh  priori ty data  that needs  to  be  
appl ied  to  the  associated  device  axis  i nstance  during  the  next device  update.  Th is  b lock 
consists  of parametric data  elements  that are  appl i ed  to  Motion  Device  Axis  Object 
attributes  that are  used  by the  con trol  a lgori thms.  The  contents  of the  Cycl ic Wri te  Data  
are  expl ici tl y determ ined  by the  structure  identi fied  by the  Cycl ic Wri te  B l ock ID  found  i n  
the  Cycl ic  Wri te  Data  Header.  The  ordering  of the  attribute  data  i n  the  Cycl ic Wri te  Data  
B lock i s  determ ined  by the  ordering  of the  Attr I Ds  i n  the  Set_Cycl ic_Wri te_List request.  
Attribu te  data  elements  shal l  be  word  a l i gned ;  32-bi t words  are  32-bi t a l i gned  and  1 6-bi t  
words  are  1 6-bi t a l igned .  Padd ing  shal l  be  added  to  main tain  word  a l i gnment.  

EXAMPLE  F i gu re  24  shows  a  Cycl i c  Wri te  Data  B lock wi th  3  attri bu tes  where  Attri bu tes  1  and  3  are  32-bi t  
va l ues  wh i l e  Attri bu te  2  i s  a  1 6-bi t  val ue.  

 

Attri bu te  val ue  1  

Attri bu te  val ue  2  1 6-bi ts  – reserved  

Attri bu te  val ue  3  

IEC 

Figure 24 – Cycl ic  Wri te  Data  B lock example  

6.4.3.4  Event Data  Block 

The Event Data  Block is  used  to  convey i n formation  regard ing  the  even t channel .  I n  
particu lar,  the  Event Data  B lock for the  Control l er-to-Device  Connection  i s  used  to  con trol  the  
arm ing  of event checking  functions  in  the  device  as  wel l  as  acknowledge  receipt of event 
noti fications  from  the  device  that are  sen t via  the  Device-to-Control l er Connection ’s  Event  
Data  B lock.  
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The  Event Data  B lock for the  Control l er-to-Device  Connection  has  the  format shown  i n  
F igure  25.  

Event Data  Block 

Event  Checking  Control  

Reg  Data  Set  Home  Data  Set  Watch  Data  Set  – 

Reg istration  Event  Data  

Home Event  Data  

Watch  Event  Data  

Event Ack.  I D1  Event  Ack.  S tatus  1  Event  Ack.  I D2  Event Ack.  Status  2  

…  

IEC 

Figure 25 – Event Data  Block 

When  the  Event Data  B lock i s  present,  the  Event Checking  Control  e l ement determ ines  wh ich  
add i ti onal  e l ements  are  i ncluded .  The  e lements  starting  wi th  Reg  Data  Set and  extend ing  
through  Watch  Event Data  consti tu te  Extended  Data  and  wi l l  on l y exist i f the  Extended  Format 
b i t  i s  set  i n  the  Event Checking  Control  word .  The  Event Ack I D  # and  Event Ack Status  # 
e lemen ts  wi l l  be  repeated  from  0  to  7  times  as  determ ined  by the  Event  B lock Count fi e ld  i n  
the  Event Checking  Control  word .  I f an  odd  number of Event B locks  are  i ncluded ,  the  Even t 
Data  B lock wi l l  be  padded  to  a  32-bi t  boundary wi th  two  unused  bytes.  

•  Even t Checking  Control :  Th is  32-bi t word  is  copied  in to  the  Motion  Device  Axis  Object  
attribute  of the  same name that i s  used  to  enable  various  device  inpu ts ,  for example  
marker and  reg istration  i npu ts,  to  generate  events.  When  these  events  occur,  the  device  
captures  both  the  time and  exact axis  posi ti on  when  the  event occurred .  The  l ast 4  b i ts  of 
the  Event Checking  Control  e l ement i s  a  specia l  b i t  fie ld ,  the  l east s ign i ficant 3  b i ts  of 
wh ich  speci fy the  number of acti ve  even ts,  wh ich  i s  l i teral l y the  number of Event 
Acknowledge IDs  l i sted  i n  th is  Event Data  B lock.  The  most s i gn i fican t b i t  enables  the  
extended  Even t Data  B lock format.  A complete  defin i tion  for the  Event Checking  Control  
attribute  can  be  found  i n  7. 3. 7 .2 . 1 .  

The  bas ic  Event Control  mechan ism  works  as  speci fi ed  i n  Table  1 6 .  

Table  1 6  – Basic Event Cycle  

Control l er action  Connection  data  Device  action  

Control l er sets  the  appropri ate  Event  
Checking  Control  b i t  to  l ook for a  
speci fi c  even t cond i ti on  to  occur.  
Mu l ti pl e  bi ts  i n  the  Event  Checking  
Control  word  may be  set  at  any 
g i ven  time.   

  Even t Checking  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  detects  the  Event  Checking  
Control  b i t  i s  set  and  then  i n i ti ates  
the  requested  event  checking  action .   

Control l er sees  the  Event  Checking  
Status  b i t  from  the  device  i s  set  
i nd icati ng  that  speci fi ed  even t 
tri gger i s  “armed ”  at  the  device .  
S tarti ng  wi th  th i s  u pdate  the  
con trol l er can  process  any event  
noti fi cations  from  the  device  that  
match  the  speci fi ed  even t cond i ti on .   

  Even t Checking  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  sets  the  correspond ing  Event 
Checking  S tatus  b i t  to  acknowledge  
that  the  device  i s  now acti vely 
checking  for the  speci fi ed  even t 
cond i ti on .  S tarti ng  wi th  th i s  update  
the  device  can  i ncl ude  an  even t 
noti fi cation  for the  speci fi ed  even t 
cond i ti on .   

Control l er main tai ns  the  Event 
Checking  b i t  to  con ti nue  checking  
for the  speci fi ed  event.  

  Even t Checking  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  sees  Event  Checking  Control  
b i t  set  and  therefore  conti nues  
checking  for the  speci fi ed  even t.  

Control l er conti nues  to  check for 
new Event Noti fi cati ons  from  device.  

  Even t Checking  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  conti nues  to  set  the  
correspond ing  Event Checking  
Status  b i t  to  i nd icate  that  even t  
checking  i s  acti ve.  
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Control l er action  Connection  data  Device  action  

Control l er processes  the  new Event 
Noti fi cation ,  s tori ng  the  Event I D ,  
checking  the  Event  S tatus,  and  then  
process ing  the  Event Data  B l ock 
based  on  the  Event Type.  

  Even t Checking  b i t  =  1  

  Even t B lock Count =  1  

  Extended  Format  =  0  

  Even t I D  =  i d  

  Even t Status  =  0  (success)  

  Even t Type  =  type  

  Even t Data  B lock 

Device  detects  the  speci fi ed  event  
cond i ti on ,  i ncrements  the  Even t  I D ,  
and  sends  an  Event Noti fi cati on  
Data  B lock wi th  th i s  I D  to  the  
control l er.  The  speci fi c  even t 
cond i ti on  i s  i denti fi ed  by i ts  Event  
Type.  S i nce  the  associated  Auto-
rearm  b i t  i s  cl ear i n  the  Event 
Checking  Control  word ,  the  device  
d i sconti nues  checking  for the  
speci fi ed  even t.  However,  the  Event  
Checking  S tatus  b i t  remains  set  un ti l  
the  Event Checking  Control  b i t  i s  
cl eared  by the  con trol l er.  Note  that  
noti fi cations  for other even ts  can  be  
sent  i n  the  same  update.  The  total  
number of Event Noti fi cation  Data  
B locks  i n  the  update  i s  represented  
by the  Event  B lock Count.  

Control l er sends  the  Event 
Acknowledge  wi th  the  associated  
Event  I D  and  Event Status  to  the  
device.  S ince  Auto-rearm  i s  not  
enabled ,  the  con trol l er cl ears  the  
associated  Event  Checking  Control  
b i t.  

  Even t Checking  b i t  =  0  

  Even t B lock Count =  1  

  Extended  Format  =  0  

  Even t I D  =  i d  

  Even t Status  =  0  (success)  

Device  detects  the  Event Checking  
Control  b i t  i s  cl ear and  processes  
the  Event Acknowledge  Data  B lock.   

Control l er sees  the  Event  Checking  
Status  b i t  from  the  device  i s  cl ear 
i nd icati ng  that  the  even t cycle  i s  
complete.  Control l er i s  now abl e  to  
set  the  Event  Checking  Control  b i t  
agai n .  So,  the  m in imum  time  
between  when  the  Event  Noti fi cation  
was  rece ived  by the  con trol l er to  the  
t ime  when  the  device  i s  rearmed  for 
the  next  even t i s  one  Control l er 
Update  Period .  

  Even t Checking  b i t  =  0  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  cl ears  the  correspond ing  
Event  Checking  Status  b i t.  S i nce  the  
device  received  a  successfu l  Even t 
Acknowledge,  there  i s  no  fu rther 
need  to  send  the  Event Noti fi cation  
Data  B lock for that  Event I D .  

Control l er may now set  the  Event 
B lock S ize  to  zero  for a l l  subsequent 
updates  un ti l  such  t ime  as  there  i s  
request  to  check for new events.  

  Even t B lock S ize  =  0  

  No  Event B lock 

Device  sees  Event  B lock S ize  i s  
zero  i n d icati ng  that  there  i s  no  Event 
B lock data  to  process.  

Device  sees  Event B lock S ize  i s  
zero  i n d icati ng  that  there  i s  no  Event 
B lock data  to  process.  

  Even t B lock S ize  =  0  

  No  Event B lock 

Device  may now set  the  Event  B lock 
S ize  to  zero  for a l l  subsequent  
updates  un ti l  such  t ime  as  there  i s  
request  to  check for new events.  

 

I f the  device  supports  Device  Scal ing  functional i ty,  the  Extended  Even t Data  B lock format 
i s  used  to  exchange  add i ti on  even t i n formation  between  the  con trol l er and  the  device.  The 
Extended  Event  cycle  works  as  speci fi ed  i n  Table  1 7 .  
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Table  1 7  – Extended  Event Cycle  

Control l er action  Connection  data  Device  action  

Control l er sets  the  appropri ate  Event  
Checking  Control  b i t  to  l ook for a  
speci fi c  even t cond i ti on  to  occur.  
Mu l ti pl e  bi ts  i n  the  Event  Checking  
Control  word  may be  set  at  any 
g i ven  time.  Using  the  Extended  
Event  Checking  Data  b lock format,  
the  con trol l er passes  any 
parameters  needed  by the  even t 
checking  functi on  i n  the  
Reg istration ,  Home,  and  Watch  
Event  Data  B locks.  The  Event 
Format b i t  i n  the  Event  Checking  
Control  e lement shal l  be  set  to  
i ncl ude  Extended  Event Checki ng  
Data.  Extended  Event Checking  
Data  i s  requ i red  when  the  devi ce  i s  
confi gu red  for Device  Scal i ng .   

  Even t Checking  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  1  

  Extended  Event Data  

Device  detects  the  Event Checking  
Control  b i t  i s  set,  l oads  any 
associated  even t checking  
parameters  from  the  Extended  Event 
Checking  Data  b lock,  and  then  
i n i ti ates  the  requested  even t 
checking  action .   

Control l er sees  the  Event  Checking  
Status  b i t  from  the  device  i s  set  
i nd icati ng  that  speci fi ed  even t 
tri gger i s  “armed ”  at  the  device .  
S tarti ng  wi th  th i s  u pdate  the  
con trol l er can  process  any event  
noti fi cations  from  the  device  that  
match  the  speci fi ed  even t cond i ti on .  
I f the  contro l l er previousl y sent  
event  checking  parameters  vi a  the  
Extended  Event  Checking  Data  
b lock,  i t  a l so  checks  the  retu rned  
Reg istration ,  Home,  and  Watch  Data  
Set  val ues  to  determ ine  i f the  device  
has  processed  the  Reg istrati on ,  
Home,  and  Watch  Event Data  sen t  
i n  the  previ ous  update.  I f the  Data  
Ack values  match  the  Data  Set  val ue  
that  were  sen t,  the  Extended  Event  
Checking  Data  has  been  processed  
by the  device.  

  Even t Checking  b i t  =  1  

  Even t B lock Count  =  0  

  Extended  Format =  1  

  Extended  Event  Data  Ack 

Device  sets  the  correspond ing  Event  
Checking  Status  b i t  to  acknowledge  
that  the  device  i s  now acti vely 
checking  for the  speci fi ed  even t  
cond i ti on .  I f the  device  recei ved  
event  checking  parameters  from  the  
Extended  Event Checking  Data  
b lock i t  acknowl edges  rece ipt  of 
parameters  passed  i n  the  
Reg istration ,  Home,  and  Watch  
Event Data  B locks  by retu rn i ng  the  
Reg istration ,  Home,  and  Watch  Data  
Set  val ues  as  the  Data  Ack val ues,  
respecti vel y.  S tarti ng  wi th  th i s  
update  the  device  can  i ncl ude  an  
even t noti fi cation  for the  speci fi ed  
even t cond i ti on .  

Control l er main tai ns  the  Event 
Checking  b i t  to  conti nue  checking  
for the  speci fi ed  even t.  Wi th  the  
device  acknowledg i ng  receipt  of the  
Extended  Event  Checking  Data ,  the  
Control l er cl ears  the  Extended  
Format b i t  for the  Control l er-to-
Device  Connection  update.  

  Even t Checking  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

 

Device  sees  the  Event  Checking  
Control  b i t  set  and  therefore  
conti nues  checking  for the  speci fi ed  
even t.  

Control l er conti nues  to  check for 
new Event Noti fi cati ons  from  device.  

  Even t Checking  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  conti nues  to  set  the  
correspond ing  Event Checking  
Status  b i t  to  i nd icate  that  even t  
checking  i s  acti ve.  Wi th  no  Extended  
Event  Checking  Data  to  
acknowledge,  the  Device  cl ears  the  
Extended  Format b i t.  
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Control l er action  Connection  data  Device  action  

Control l er processes  the  new Event 
Noti fi cation ,  s tori ng  the  Event  I D,  
checking  the  Event  S tatus,  and  then  
process ing  the  Event Data  B l ock 
based  on  the  Event Type.  

  Even t Checking  b i t  =  1  

  Even t B lock Count =  1  

  Extended  Format  =  0  

  Even t I D  =  x 

  Even t Status  =  0  

  Even t Type  =  y  

  Even t Data  B lock 

Device  detects  the  speci fi ed  even t 
cond i ti on ,  i ncrements  the  Even t I D ,  
and  sends  an  Event Noti fi cati on  
Data  B lock wi th  th i s  I D  to  the  
control l er.  The  speci fi c  even t 
cond i ti on  i s  i den ti fi ed  by i ts  Event  
Type.  S i nce  the  associated  Au to-
rearm  b i t  i s  cl ear i n  the  Event 
Checking  Control  word ,  the  device  
d i scon ti nues  checking  for the  
speci fi ed  even t.  However,  the  Event 
Checking  S tatus  b i t  remains  set  un ti l  
the  Event Checking  Control  b i t  i s  
cl eared  by the  con trol l er.  Note  that  
noti fi cations  for other events  can  be  
sent  i n  the  same  update.  The  tota l  
number of Event Noti fi cation  Data  
B locks  i n  the  update  i s  represented  
by the  Event B l ock Count.  

Control l er sends  the  Event 
Acknowledge  wi th  the  associated  
Event  I D  and  Event Status  to  the  
device.  S ince  Auto-rearm  i s  not  
enabled ,  the  con trol l er cl ears  the  
associated  Event  Checking  Control  
b i t.  

  Even t Checking  b i t  =  0  

  Even t B lock Count =  1  

  Extended  Format  =  0  

  Even t I D  =  i d  

  Even t Status  =  0  (success)  

Device  detects  the  Event Checking  
Control  b i t  i s  cl ear and  processes  
the  Event Acknowledge  Data  B lock.  

Control l er sees  the  Event  Checking  
Status  b i t  from  the  device  i s  cl ear 
i nd icati ng  that  the  even t cycle  i s  
complete.  Control l er i s  now abl e  to  
set  the  Event  Checking  Control  b i t  
agai n .   So,  the  m in imum  time  
between  when  the  Event  Noti fi cation  
was  rece ived  by the  con trol l er to  the  
t ime  when  the  device  i s  rearmed  for 
the  next  even t i s  one  Control l er 
Update  Period .  

  Even t Checking  b i t  =  0  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  cl ears  the  correspond ing  
Event  Checking  Status  b i t.  S i nce  the  
device  received  a  successfu l  Even t 
Acknowledge,  there  i s  no  fu rther 
need  to  send  the  Event Noti fi cation  
Data  B lock for that  Event I D .   

Control l er may now set  the  Event 
B lock S ize  to  zero  for a l l  subsequent 
updates  un ti l  such  t ime  as  there  i s  
request  to  check for new events.  

  Even t B lock S ize  =  0  

  No  Event B lock 

Device  sees  Event  B lock S ize  i s  
zero  i n d icati ng  that  there  i s  no  Event 
B lock data  to  process.  

Device  sees  Event B lock S ize  i s  
zero  i n d icati ng  that  there  i s  no  Event 
B lock data  to  process.  

  Even t B lock S ize  =  0  

  No  Event B lock 

Device  may now set  the  Event  B lock 
S ize  to  zero  for a l l  subsequent  
updates  un ti l  such  t ime  as  there  i s  
request  to  check for new events.  

 

I n  the  case  of a  Reg istration  event  where  Au to-rearm  Event  Checking  is  requested ,  the  
even t hand l i ng  sequence  i s  as  speci fied  i n  Table  1 8 .  
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Table  1 8  – Basic Event Cycle  with  Au to-rearm  

Control l er action  Connection  data  Device  action  

Control l er sets  the  appropri ate  Event  
Checking  Control  b i t  to  l ook for a  
speci fi c  even t cond i ti on  to  occur and  
a l so  sets  the  Au to-rearm  bi t  for that  
event  cond i ti on .   Mu l ti p l e  b i ts  i n  the  
Event  Checking  Control  word  may 
be  set  at  any g i ven  t ime.   

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  detects  the  Event  Checking  
Control  b i t  i s  set  and  then  i n i ti ates  
the  requested  event  checking  action .   

Control l er sees  the  Event  Checking  
Status  b i t  from  the  device  i s  set  
i nd icati ng  that  speci fi ed  even t 
tri gger i s  “armed ”  at  the  device .  
S tarti ng  wi th  th i s  u pdate  the  
con trol l er can  process  any event  
noti fi cations  from  the  device  that  
match  the  speci fi ed  event  cond i ti on .   

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  bi t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  sets  the  correspond ing  Event 
Checking  S tatus  b i t  to  acknowledge  
that  the  device  i s  now acti vely 
checking  for the  speci fi ed  even t 
cond i ti on  and  a l so  sets  the  
correspond ing  Au to-rearm  bi t.  
S tarti ng  wi th  th i s  u pdate  the  device  
can  i ncl ude  an  event  noti fi cation  for 
the  speci fi ed  event  cond i ti on .  

Control l er main tai ns  the  Event 
Checking  b i t  to  conti nue  checking  
for the  speci fi ed  event.  

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  bi t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  sees  the  Event Checking  
Control  b i t  set  and  therefore  
conti nues  checking  for the  speci fi ed  
even t.  

Control l er conti nues  to  check for 
new Event Noti fi cati ons  from  device.  

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  conti nues  to  set  the  
correspond ing  Event Checking  
Status  b i t  to  i nd icate  that  even t  
checking  i s  acti ve.  

Control l er processes  the  new Event 
Noti fi cation ,  s tori ng  the  Event I D ,  
checking  the  Event  S tatus,  and  then  
process ing  the  Event Data  B l ock 
based  on  the  Event Type.  

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  b i t  =  1  

  Even t B lock Count =  1  

  Extended  Format  =  0  

  Even t I D  =  i d 1  

  Even t Status  =  0  (success)  

  Even t Type  =  type  

  Even t Data  B lock 

Device  detects  the  speci fi ed  event  
cond i ti on ,  i ncrements  the  Even t  I D ,  
and  sends  an  Event Noti fi cati on  
Data  B lock wi th  th i s  I D  to  the  
control l er.  The  speci fi c  even t 
cond i ti on  i s  i denti fi ed  by i ts  Event  
Type.  S i nce  the  correspond i ng  Au to-
rearm  b i t  i s  set,  the  device  con ti nues  
checking  for the  speci fi ed  even t.  The  
Event Checking  S tatus  b i t  remains  
set  un ti l  the  Event Checking  Control  
b i t  i s  cl eared  by the  control l er.  I f the  
Device  detects  another speci fi ed  
even t cond i ti on  pri or to  transm ission  
of the  fi rst  even t to  the  con trol l er,  i t  
i ncrements  the  Event  I D  agai n ,  and  
appends  another Event Noti fi cation  
wi th  th i s  I D  to  the  Event Data  B lock 
to  the  con trol l er.  N ote  that  
noti fi cations  for other even ts  can  
a l so  be  sent  i n  the  same  update.  
The  tota l  number of Event 
Noti fi cation  Data  B locks  i n  the  
update  i s  represented  by the  Event  
B lock Count.  

Control l er sends  the  Event 
Acknowledge  wi th  the  associated  
Event  I D  and  Event Status  to  the  
device.  S ince  the  Auto-rearm  bi t  i s  
enabled ,  i t  l eaves  the  associated  
Event  Checking  b i t  set  to  a l l ow the  
device  to  conti nue  checking  for the  
next  event.  

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  b i t  =  1  

  Even t B lock Count =  1  

  Extended  Format  =  0  

  Even t I D  =  i d 1  

  Even t Status  =  0  (success)  

Device  detects  the  Event Checking  
Control  b i t  i s  set  and  processes  the  
Event  Acknowledge  Data  B lock.  
S i nce  the  correspond ing  Au to-rearm  
bi t  i s  set,  the  device  con ti nues  
checking  for the  speci fi ed  even t.  The  
device  can  now send  another Event 
Noti fi cation  i f the  speci fi ed  event  
has  occurred  again .  
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Control l er action  Connection  data  Device  action  

Control l er conti nues  to  check for 
new Event Noti fi cati ons  from  device.  

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  b i t  =  1  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  sets  the  correspond ing  Event 
Checking  and  Au to-rearm  Status  b i ts  
i nd icati ng  that  the  device  i s  
conti nu i ng  to  check for even ts.  S i nce  
the  device  recei ved  a  successfu l  
Event  Acknowledge,  there  i s  no  
fu rther need  to  send  the  Event  
Noti fi cation  Data  B lock for that  
Event  I D .  

Control l er processes  the  new Event 
Noti fi cation ,  s tori ng  the  Event I D ,  
checking  the  Event  S tatus,  and  then  
process ing  the  Event Data  B l ock 
based  on  the  Event Type.  

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  b i t  =  1  

  Even t B lock Count =  1  

  Extended  Format  =  0  

  Even t I D  =  i d 2  

  Even t Status  =  0  

  Even t Type  =  type  

  Even t Data  B lock 

Device  conti nues  checking  for the  
speci fi ed  even t cond i ti on  and  sends  
an  Event  Noti fi cation  Data  B lock to  
the  control l er whenever the  even t 
cond i ti on  occurs .  The  speci fi c  even t 
cond i ti on  i s  i den ti fi ed  by i ts  Event  
Type.  The  Event Checking  S tatus  b i t  
remains  set  un ti l  the  Event  Checking  
Control  b i t  i s  cl eared  by the  
control l er.  Wi th  the  Au to-rearm  
feature,  event  checking  i s  
conti nuousl y enabl ed ,  i nsu ri ng  that  
no  reg i stration  events  are  m issed  
du ri ng  the  normal  one  cycle  d e lay i n  
re-arm ing  the  even t checking  
mechan ism .  The  down  s i de  of Au to-
rearm  feature  i s  that  i t  can  generate  
a  mu l ti tude  of u n in teresti ng  events  
to  process,  i n  fact,  mu l ti p l e  speci fi ed  
events  per Control l er Update  Peri od .  
Therefore,  these  even ts  shal l  e i ther 
be  buffered  i n  the  control l er i n  an  
event  array attri bu te  or fi l tered  
based  on  the  even t d ata.  The  l atter 
case  i s  how Windowed  Reg istration  
functional i ty i s  implemented ;  the  
Windowed  Reg istration  featu re  
checks  each  reg i strati on  even t that  
arri ves  from  the  device  to  see  i f the  
Event  Pos i ti on  yie l ds  an  absol u te  
posi ti on  va lue  that  i s  wi th i n  the  
confi gu red  Reg istrati on  Window.  I f 
the  computed  reg i stration  posi t i on  i s  
ou ts i de  the  wi ndow,  the  even t i s  
th rown  away.  I f the  computed  
reg i stration  pos i ti on  i s  wi th i n  the  
window the  reg i stration  pos i ti on  and  
reg i stration  t ime  stamp i s  s tored  i n  
the  con trol l er 

Control l er sends  the  Event 
Acknowledge  wi th  the  associated  
Event  I D  and  Event Status  to  the  
device.  S ince  the  Auto-rearm  bi t  i s  
enabled ,  i t  l eaves  the  associated  
Event  Checking  b i t  set  to  a l l ow the  
device  to  conti nue  checking  for the  
next  event.  

  Even t Checking  b i t  =  1  

  Even t Au to-rearm  b i t  =  1  

  Even t B lock Count =  1  

  Extended  Format  =  0  

  Even t I D  =  i d 2  

  Even t Status  =  0  (success)  

Device  detects  the  Event Checking  
Control  b i t  i s  cl ear and  processes  
the  Event Acknowledge  Data  B lock.  
S i nce  the  correspond ing  Au to-rearm  
bi t  i s  set,  the  device  con ti nues  
checking  for the  speci fi ed  even t.  The  
device  can  now send  another Event 
Noti fi cation  i f the  speci fi ed  event  
has  occurred  again .  Th i s  Event  
Noti fi cation  – Event  Acknowledge  
cycle  repeats  un ti l  the  con trol l er 
cl ears  the  associated  Event  
Checking  Control  b i t.  

…  …  …  

Control l er cl ears  the  Event  Checking  
Control  b i t  and  the  Auto-rearm  bi t  to  
d i sabl e  even t checking .  

  Event  Checking  b i t  =  0  

  Event  Au to-rearm  b i t  =  0  

  Event  B lock Count  =  0  

  Extended  Format =  0  

Device  detects  the  Event  Checking  
Control  b i t  i s  cl ear and  d i sabl es  
even t checking  action .   
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Control l er action  Connection  data  Device  action  

Control l er sees  the  Event  Checking  
Status  b i t  from  the  device  i s  cl ear 
i nd icati ng  that  the  even t checking  i s  
d i sabl ed .   

  Even t Checking  b i t  =  0  

  Even t Au to-rearm  b i t  =  0  

  Even t B lock Count =  0  

  Extended  Format  =  0  

Device  cl ears  the  correspond ing  
Event  Checking  S tatus  b i t.  

Control l er may now set  the  Event  
B lock S ize  to  zero  for a l l  subsequent 
updates  un ti l  such  t ime  as  there  i s  
request  to  check for new events.  

  Even t B lock S ize  =  0  

  No  Event B lock 

Device  sees  Event  B lock S ize  i s  
zero  i n d icati ng  that  there  i s  no  Event 
B lock data  to  process.  

Device  sees  Event B lock S ize  i s  
zero  i n d icati ng  that  there  i s  no  Event 
B lock data  to  process.  

  Even t B lock S ize  =  0  

  No  Event B lock 

Device  may now set  the  Event  B lock 
S ize  to  zero  for a l l  subsequent  
updates  un ti l  such  t ime  as  there  i s  
request  to  check for new events.  

 

I n  the  case  of an  Extended  Reg istration  even t where  Au to-rearm  Event Checking  is  
requested ,  the  Au to-rearm  sequence above  s impl y i ncludes  the  Extended  Event data  as  
shown  i n  Table  1 7 .  

•  Reg istration  Data  Set:  Th is  b i t  mapped  byte  determ ines  the  contents  of Reg istration  Event 
Data  B lock that contains  parameters  needed  to  setup  the  reg istration  even t checking  
function ,  as  speci fi ed  i n  Table  1 9.  The  data  i n  th is  b lock appears  in  the  same order as  the  
Reg istration  Data  Set b i t  numbers,  so  for example,  Reg  1  Pos  Window wou ld  appear 
before  Reg  1  Neg  Window i n  the  Event Checking  Data  B lock structure.  The  defin i tions  of 
each  of these  Event Checking  Data  e lemen ts  can  be  found  by l ooking  up  the  
correspond ing  attribute  i n  the  Motion  Device  Axis  Object speci fication .  The  va lue  of th is  
e lemen t i s  transferred  to  the  Motion  Device  Axis  Object attribu te,  Reg istration  Data  Set.  
Th is  mechan ism  is  not  restricted  to  i n i ti al  setup,  bu t can  a lso  be  used  to  change 
parameters  associated  wi th  reg istration  even t checking  function  wh i l e  the  checking  
function  i s  acti ve.  

Table  1 9  – Reg istration  Data  Set  

Bi t  Reg istration  Data  E lement Data  type  

0  Reg  1  Pos  Window DINT (max window)  
DINT (m in  wi ndow)  

1  Reg  1  Neg  Window DINT (max window)  
DINT (m in  wi ndow)  

2  Reg  2  Pos  Window DINT (max window)  
DINT (m in  wi ndow)  

3  Reg  2  Neg  Window DINT (max window)  
DINT (m in  wi ndow)  

4  to  7  (Reserved)  (Reserved)  

 

•  Home Data  Set:  Th is  b i t  mapped  byte  determ ines  the  con ten ts  of Home Even t Data  B lock 
that  con tains  parameters  needed  to  setup  the  home event  checking  function ,  as  speci fi ed  
i n  Table  20 .  The  data  i n  th is  b lock appears  i n  the  same order as  the  Home Data  Set b i t  
numbers,  so  for example,  Home Torque  Threshold  wou ld  appear before  Home Torque  
Time.  The  defin i ti ons  of each  of these  Event Checking  Data  elements  can  be  found  by 
l ooking  up  the  correspond ing  attribu te  i n  the  Motion  Device  Axis  Object speci fication .  The  
value  of th is  e lement i s  transferred  to  the  Motion  Device  Axis  Object attribute,  Home Data  
Set.  Th is  mechan ism  is  not restricted  to  i n i ti al  setup,  bu t can  a lso  be  used  to  change  
parameters  associated  wi th  home event checking  function  wh i le  the  checking  function  i s  
acti ve.  
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Table  20  – Home Data  Set  

Bi t  Home Data  E lement  Data  type  

0  Home Torque  Threshol d  REAL 

1  Home  Torque  Time  REAL 

2  to  7  (Reserved)  (Reserved)  

 

•  Watch  Data  Set:  Th is  b i t  mapped  byte  determ ines  the  con ten ts  of Watch  Even t Data  B lock 
that  con ta ins  parameters  needed  to  setup  the  watch  even t checking  function ,  as  speci fi ed  
i n  Table  21 .  The  data  i n  th is  b lock appears  i n  the  same order as  the  Watch  Data  Set b i t  
numbers,  so  for example,  Watch  1  Pos i tion  wou ld  appear before  Watch  2  Pos i tion .  The  
defin i tions  of each  of these  Event Checking  Data  e lements  can  be  found  by l ooking  up  the  
correspond ing  attribute  i n  the  Motion  Device  Axis  Object speci fication .  The  value  of th is  
e lemen t i s  transferred  to  the  Motion  Device  Axis  Object attribu te,  Watch  Data  Set.  Th is  
mechan ism  is  not restricted  to  in i tia l  setup,  bu t can  a lso  be  used  to  change  parameters  
associated  wi th  watch  even t checking  function  wh i le  the  checking  function  i s  acti ve.  

Table  21  – Watch  Data Set  

Bi t  Watch  Data  E lemen t Data  type  

0  Watch  1  Posi ti on  DINT  

1  Watch  2  Posi ti on  DINT  

2  to  7  (Reserved)  (Reserved)  

 

•  Even t Acknowledge  I D:  Transaction  number ass igned  to  th is  even t by the  orig inal  event 
noti fication .  Each  event i s  ass igned  a  new Event ID  by i ncrementing  the  curren t Event I D  
stored  i n  the  device.  Using  the  Even t ID ,  the  device  is  ab le  to  match  the  even t 
acknowledgement to  the  appropriate  event  noti fication  to  complete  the  event data  
transaction .  

•  Even t Acknowledge Status:  Enumerated  value  i nd icating  con trol l er response to  the  event.  
A va lue  of 0  i nd icates  that the  event was  successfu l l y processed .  A non-zero value  
i nd icates  that an  error occurred  in  the  even t processing  and  the  event sha l l  be  resen t.  

6.4.3.5  Service  Data  B lock 

The Service  Data  B lock a l l ows  one  service  request per i nstance  to  be  sen t to  the  device  in  a  
g i ven  update.  The  service  request  requ ires  a  speci fic service  response from  the  device  
i nd icati ng  success  or an  error.  I n  some cases,  the  response service  con tains  requested  data.  
I n  any case,  the  service  request data  pers ists  i n  the  Control l er-to-Device  Connection  data  
structu re  un ti l  the  con trol l er receives  the  associated  service  response  from  the  device.  

Each  service  request i s  represented  by a  b lock of data  organ ized  as  shown  i n  F igure  26.  

NOTE  By design ,  the  fi rst  4  bytes  of the  Service  Data  B lock do  not  fo l l ow the  trad i ti onal  CI P  standard  messag ing  
format.  That  i s  primari l y because  th i s  connecti on  structu re  i s ,  fundamenta l l y,  a  CIP  Impl i ci t  I /O  connection ,  not  an  
Expl i ci t  Messag ing  connection .  However,  i n  the  case  of a  F i xed  Connection  format,  the  Service  Speci fi c  Request  
Data  defi ned  below i s  sent  vi a  an  Expl i ci t  Messag ing  connection  and  fol l ows  the  CIP  ru les  for expl i ci t  service  
request format.  

Service  Data  Block 

Transacti on  I D  Service  Code  – – 

Service  Speci fi c  Request  Data  

IEC 

Figure 26  – Service  Data Block 

•  Transaction  ID :  Transaction  number ass igned  to  th is  service  request by the  con trol ler.  
Each  service  request i s  ass igned  a  new Transaction  ID  by i ncrementing  the  current 
Transaction  ID  stored  i n  the  con trol l er.  Us ing  the  Transaction  ID ,  the  con trol l er i s  able  to  
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match  the  service  response  to  the  appropriate  service  request and  complete  the  service  
transaction .  

•  Service  Code:  I denti fier that determ ines  the  obj ect speci fic service  request that fo l lows.  
The  l i s t of supported  Service  Codes  can  be  found  i n  the  Object Speci fic  Services  
subclause  of th is  part of the  I EC  61 800-7  series  (see  7 .5. 1 ) .  C I P  Common  services  are  not 
appl icable  to  the  Service  Data  B lock.  

•  Service  Speci fic Request Data:  The  format and  syn tax of the  Service  Speci fic Request  
Data  depends  on  the  speci fied  Service  Code.  Th is  i s  true  regard less  of whether the 
service  speci fic request data  is  passed  i n  the  Control l er-to-Device  Connection  or as  part of 
an  Expl ici t  messag ing  connection .  

6.4.4  Device-to-Control ler Connection  

6.4.4.1  General  

Like  the  Control ler-to-Device  Connection  data  structu re  described  above,  the  CIP  Motion  
Device-to-Control ler Connection  i s  organ ised  as  shown  i n  F igure  27.  

CIP  Motion  Device-to-Control ler Connection  format 

Connection  Header 

Time  Data  B lock 

I nstance  Data  B l ocks  

IEC 

Figure 27  – CIP  Motion  Device-to-Control ler Connection  format 

6.4.4.2  Device-to-Control ler Connection  Header 

6.4.4.2 .1  General  structure  

The Device-to-Con trol l er Connection  Header con tains  cri tica l  axis  configuration  i n formation  
needed  to  parse  the  Device-to-Control ler Connection  data  b lock.  The  fi xed  portion  of the  
Connection  Header is  defi ned  as  shown  i n  F igure  28.  

Connection  Header 

Connection  Format  Format  Revis ion  Update  I D  Node  Status  

IEC 

Figure 28  – Connection  Header 

•  Connection  Format:  Same as  Control ler-to-Device  defin i ti on  except the  requ i red  va lue  for 
the  Connection  Type  i s  e i ther 3,  i nd icati ng  a  F ixed  Device-to-Control l er Connection  type  or 
7,  i nd icating  a  F ixed  Device-to-Control l er Connection  type.  

0  =   F ixed  Control ler Peer-to-Peer Connection  

1  =   F ixed  Device  Peer-to-Peer Connection  

2  =   F ixed  Control ler-to-Device  Connection  

3  =   F ixed  Device-to-Control l er Connection  

4  =   Variable  Control ler Peer-to-Peer Connection  

5  =  Variable  Device  Peer-to-Peer Connection  

6  =   Variable  Control ler-to-Device  Connection  

7  =   Variable  Device-to-Control l er Connection  

8  to  1 5  =   Reserved .  

The  Connection  Format can  be  used  to  correctl y parse  the  Device-to-Control l er 
Connection  data,  not on l y by the  device,  bu t a lso  by network d iagnostic tools.  The  
Connection  Format value  shal l  not change for the  l i fe  of the  connection  and ,  therefore,  
need  on l y be  checked  by the  con trol ler for the  fi rst  received  packet.  

•  Format Revis ion :  The  Format Revis ion  number is  2  for any device  that u ti l i zes  th is  ed i ti on  
of I EC 61 800-7-202.  S ince  control lers  u ti l i zing  th is  ed i ti on  on l y recogn ize  Format Revis ion  
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2 ,  Format Revis ion  1  i s  rendered  obsolete  and  need  not be  supported  by any CIP  Motion  
device.  Th is  value  is  i ncremented  by 1  for every revis ion  of the  Device-to-Control ler 
Connection  format that  impacts  the  i n terface.  The  Format Revis ion  a l lows  newer 
con trol l ers  to  support the  connection  formats  generated  by o lder devices.  I t  a lso  a l l ows  
o lder control l ers  to  recogn ize  a  newer connection  format from  a  device  that i t  cannot  
support  and  generate  an  appropriate  error to  i ts  appl ication .  Network d iagnostic  tools  can  
a lso  key off the  Format Revis ion  to  know how to  parse  the  connection  data  packet.  At the  
time the  I /O  Connection  is  establ ished ,  the  Format Revis ion  number is  a l so  i nd icated  by 
the  I /O  Connection  Poin t i n  the  Appl ication  Path  of the  Forward_Open  service  (see  
6. 4).The  Format Revis ion  value  shal l  not change  for the  l i fe  of the  connection  and ,  
therefore,  need  on l y be  checked  by the  con trol ler for the  fi rst received  packet.  

•  Update  ID :  The  Device-to-Control ler Connection  Update  ID  shal l  match  the  Update  ID  of 
the  Con trol l er-to-Device  Update  ID  for a  g iven  cycle,  and  therefore  shal l  be  i ncremented  
every update  period .  Note  that,  when  the  device  i s  i n  Synchronous  Mode,  th is  does  not 
impl y that the  Control ler-to-Device  packet has  to  be  processed  prior to  the  Device- to-
Control l er packet be ing  assembled  to  provide  a  match ing  Update  ID .  Main ta in ing  match ing  
Update  I Ds  on l y requ i res  the  device  i ncrement the  Device-to-Control ler Update  ID  by one  
every cycle.  Once the  Update  IDs  are  matched  at Start-up  they remain  matched  by 
i ncrementing  every cycle  thereafter.  I n  the  case  where  the  associated  Control l er-to-Device  
packet i s  l ost or la te,  the  Device-to-Control l er Update  ID  shal l  be  i ncremented  as  i f the  
Control l er-to-Device  packet had  arrived  on  time.  Th is  al l ows  the  CIP  Motion  control l er to  
ri de  through  a  l ost  or m issed  Control ler-to-Device  packets  and  mainta in  synchron ization  
wi th  match ing  Update  I Ds.  

The  Update  ID  i s  l i ke  the  CIP  message sequence count and  i s  used  by the  control ler to  
determ ine  whether the  connection  buffer con tains  fresh  data.  I f the  Update  ID ,  as  seen  by 
the  control ler,  has  not changed  ( l ate  packet)  or has  skipped  an  Update  I D  ( l ost  packet) ,  
the  control ler rides  through  the  l ate  or l ost update  us ing  an  extrapolation  method  based  on  
the  previous  axis  traj ectory un ti l  a  fresh  update  arri ves.  L ike  the  CIP  Motion  device,  i f the  
number of consecutive  m issed  updates  reaches  a  configured  l im i t,  the  control ler declares  
a  connection  synchron ization  fau l t.  

•  Node  Status:  Con tains  b i ts  used  to  i nd icate  the  status  of the  associated  device  
communications  node.  The  va lue  of th is  e lement  i s  derived  from  the  Motion  Device  Axis  
Object class  attribu te  of the  same name.  See  7. 2. 2 .2  (Motion  Device  Axis  Object)  for 
detai ls .  

6.4.4.2 .2  Fixed  Connection  Header 

I f the  Connection  Format i s  a  F ixed  Device-to-Control l er Connection ,  the  above header is  
immed iate l y fol lowed  by the  I nstance  Data  B lock.  

6.4.4.2 .3  Variable  Connection  Header 

I f the  Connection  Format i s  a  Variable  Device-to-Control l er Connection ,  then  the  connection  
header con ta ins  add i tional  fi e lds  related  to  mu l ti -axis  device  addressing  and  time stamping  
(see  F igure  29) .  

Connection  Header 

Connection  Format  Format  Revis ion  Update  I D  Node  Status  

I nstance  Count  Node  Fau l t/Alarm  Last  Recei ved  I D  Time  Data  Set  

Device  Time  Stamp 

Device  Time  Offset  

Lost  Updates  Late  Updates  – 

Data  Recei ved  Time  Stamp 

Data  Transm i t  Time  Stamp  

IEC 

Figure 29  – Connection  Header 

•  I nstance  Count:  Same as  Con trol l er-to-Device  defin i ti on .  

•  Node  Fau l t/Alarm :  Th is  8-bi t e lement con ta ins  two 4-bi t codes  for fau l t and  a larm  
cond i ti ons  associated  wi th  the  device  commun ications  node,  as  speci fied  i n  F igure  30.  
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The  values  for these  e lements  are  derived  from  the  Motion  Device  Axis  Object cl ass  
attribu tes  of the  same name.  For deta i l s  refer to  the  Motion  Device  Axis  Object.  

Bi t  7  B i t  0  

Node Fau l t/Alarm  

Node  Fau l t  Code  – 4  b i ts  Node  Alarm  Code  – 4  b i ts  

IEC 

Figure 30  – Node Fau lt/Alarm  

•  Last Received  ID :  Th is  i s  the  Update  ID  of the  l ast Con trol l er-to-Device  connection  data  
b lock actual l y processed  by the  device.  The  Last Received  I D  i s  used  by the  con trol l er to  
determ ine  i f the  data  that was  sen t was  processed  successfu l l y by the  device.  For 
example,  the  Control ler Time Offset i s  sen t by the  con trol l er i n  the  Control ler-to-Device  
Connection  on l y i f the  value  has  changed  s ince  the  last update.  I t  i s  recommended  that  
the  Last Received  ID  e lement be  read  by the  control l er to  determ ine  i f the  Control ler Time 
Offset has  been  processed  by the  device  and  can  therefore  be  removed  from  subsequent 
Control l er-to-Device  Connection  updates.  

•  T ime Data  Set:  Same as  Control l er-to-Device  defin i ti on .  

•  Device  Time Offset:  Th is  e lement i s  i ncluded  i n  the  Connection  Header i f the  Time Stamp 
b i t  i s  set in  the  Time  Data  Set e lemen t.  The  Device  Time Offset e lemen t represents  the  
64-b i t  System  Time Offset value  associated  wi th  the  Device  Time Stamp that fo l l ows.  The  
Device  Time Offset value  i s  used  by the  con trol l er to  determ ine  i f System  Time as  defined  
i n  the  device  is  skewed  re lati ve  to  System  Time i n  the  con trol l er.  Normal l y,  System  Time 
between  the  device  and  the  con trol l er are  closel y matched  at any g iven  time.  But  every 
few seconds,  accord ing  to  the  I EC 61 588: 2009-based  CIP  Sync protocol ,  the  time master 
of the  system  can  correct the  System  Time reference,  sometimes  by a  s ign i fican t amoun t 
of t ime,  perhaps  as  much  as  an  hour.  I ndeed ,  even  the  master i tsel f can  change as  a  
h igher qual i ty time  master i s  d iscovered  by the  system .  These  step  changes  to  the  System  
Time reference propagate  through  to  the  various  devices  on  the  network i n  such  a  way 
that the  con trol l er and  the  device  are  runn ing  wi th  skewed  System  Time va lues.  The  
Device  Time  Offset  va lue  can  be  used  together wi th  the  System  Time Offset  for the  
con trol ler to  both  determ ine i f System  Time between  the  device  and  the  con trol l er i s  
skewed  and  i f so,  to  compensate  for the  skew.  

•  Device  Time Stamp:  Th is  e lement i s  included  i n  the  Connection  Header i f the  Time Stamp 
b i t  i s  set i n  the  Time Data  Set e lement.  The  Device  Time Stamp represen ts  the  64-bi t 
System  Time va lue,  i n  nanoseconds,  when  the  device’s  update  timer event occurred  that 
i s  associated  wi th  the  actual  data  i n  the  connection  structure,  for example  when  the  actual  
data  was  captured .  I t  i s  ca lcu lated  by the  device  as  the  sum  of the  device’s  l ocal  cl ock 
va lue  when  update  timer event occurred  and  the  device’s  System  Time Offset value.  Wi th  
the  Device  Time  Stamp,  the  con trol l er has  a l l  the  i n formation  i t  needs  to  correct  actual  
data  values  for d i fferences  between  the  device  and  control ler update  tim ing  that resu l t  
when  the  Control l er Update  Period  i s  not an  i n teger mu l ti ple  of the  Device  Update  Period  
or when  the  device  updates  are  phase  sh i fted  re lati ve  to  the  con trol l er.  I t  i s  assumed  in  
th is  tim ing  model  that the  Device  Time Stamp is  reg istered  to  the  beg inn ing  of the  Device  
Update  Period  and  i s  a lso  the  time when  feedback was  l ast captured .  I n  the  case  where  
the  Device  Time Stamp does  not match  the  l ocal  update  time stamp of the  con trol ler,  the  
con trol l er extrapolates  the  actual  response data  va lue  based  on  trajectory to  correspond  
to  the  control l er’s  time stamp.  The  tim ing  d iagram  in  F igure  31  i l l ustrates  how axis  posi ti on  
data  from  the  device  is  ad j usted  by the  con trol ler based  on  the  re lati ve  time stamps 
between  the  device  and  the  con trol ler.  
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Figure 31  – Ad justment of actual  posi tion  data  based  on  Device Time  Stamp 

•  Lost Updates:  Th is  element i s  i ncluded  i n  the  Connection  Header i f the  Update  
Diagnostics  b i t  i s  set i n  the  Time Data  Set e lement.  The  Lost Updates  value  represents  
the  number of l ost Control ler-to-Device  Connection  packets  detected  s i nce  the  connection  
was  opened  and  synchron ized .  Lost  packets  are  detected  by exam in ing  the  Update  I D  of 
received  packets.  A packet i s  determ ined  to  be  l ost when  i ts  expected  Update  ID  i s  
skipped .  The  Lost Packet class  attribute  is  incremented  for every Update  I D  that i s  
skipped .  The  counter rol l s  over every 256  m issed  updates.  

•  Late  Updates:  Th is  e lement i s  i ncluded  i n  the  Connection  Header i f the  Update  
D iagnostics  b i t  i s  set i n  the  Time Data  Set e lement.  The  Late  Updates  value  represents  
the  number of l ate  Con trol l er-to-Device  Connection  packets  detected  s i nce  the  connection  
was  opened  and  synchron ized .  Late  packets  are  detected  by exam in ing  the  Time Stamp of 
received  packet.  A packet i s  determ ined  to  be  late  when  the  d i fference  between  i ts  
Control l er Time Stamp and  the  device’s  Data  Received  Time Stamp exceeds  the  
Control l er Update  Period .  The  coun ter rol ls  over every 256  late  updates.  

•  Data  Received  Time Stamp:  Th is  element i s  included  i n  the  Connection  Header i f the  Time  
Diagnostics  b i t  i s  set i n  the  Time Data  Set e lement.  The  Data  Received  Time Stamp 
represents  the  64-bi t  System  Time value  at the  moment that the  l ast Control ler-to-Device  
Connection  data,  i nd icated  by the  Last Update  I D,  was  wri tten  i n to  device  memory and  
ready for process ing  by the  appl ication  l ayer.  The  time  stamp un i ts  are  nanoseconds.  Th is  
value,  when  combined  wi th  control ler’s  correspond ing  data  transm it t ime stamp,  can  be  
used  by the  con trol l er to  generate  Control l er-to-Device  Connection  data  de l ivery statistics.   

•  Data  Transm it Time Stamp:  Th is  e lement i s  i ncluded  in  the  Connection  Header i f the  Time 
Diagnostics  b i t  i s  set i n  the  Time Data  Set e lement.  The  Data  Transm it Time Stamp 
represents  the  64-bi t System  Time va lue  at the  moment that the  appl ication  l ayer has  
i n i tiated  transm ission  of the  Device-to-Control ler Connection  data  to  the  control l er.  The  
time stamp un i ts  are  nanoseconds.  Th is  value,  when  combined  wi th  con trol l er’s  
correspond ing  data  received  time stamp,  can  be  used  by the  control l er to  generate  
Device-to-Control ler Connection  data  del i very statistics .  

6.4.4.3  Instance Data  B locks  

6.4.4.3. 1  General  structure  

After the  Connection  Header are  one  or more  I nstance  Data  Blocks  as  determ ined  by the  
above I nstance  Count.  The  I nstance  Data  B lock is  very s im i lar to  that of the  Control ler-to-
Device  Connection  and  has  the  basic structure  shown  i n  F igure  32 .  
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I nstance Data  Block 

I nstance  Data  Header 

Cycl i c  Data  B lock 

Event  Data  B lock  

Service  Data  B lock 
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Figure 32  – Instance Data Block 

6.4.4.3.2  Instance Data  Header 

The I nstance  Data  Header contains  cri tical  axis  configuration  i n formation  needed  to  parse  and  
appl y the  data  con tained  in  the  th ree  data  channels  (see  F igure  33).  Th is  header i s  on l y 
i ncluded  i n  the  Variable  Connection  format to  accommodate  mu l ti -axis  device  appl ications.  
I n formation  wi th in  the  header can  be  used  by the  device  communications  i n terface  to  copy the  
i nd ividual  data  b locks  i n to  separate  fixed  memory l ocations  for process ing .  

I f configured  for a  F ixed  Connection  format,  on l y the  Cycl ic Data  B lock for a  s ing le  axis  
i nstance  i s  supported  so  there  i s  no  need  for any i n formation  on  instance  number or b lock 
s i zi ng .  Hence,  the  I nstance  Data  Header i s  not  i ncluded  i n  the  connection  s tructu re.  

Instance  Data  Header 

I nstance  Num  – I nstance  B lk S i ze  Cycl i c  B l k S i ze  

Cyc.  Act.  B l k  S i ze  Cyc.  Read  B lk  S i ze  Event  B l k S i ze  Service  B lk  S i ze  

IEC 

Figure 33  – Instance  Data  Header 

•  I nstance  Number:  Same as  Con trol l er-to-Device  defin i ti on .  

•  I nstance  B lock S ize:  Same as  Control l er-to-Device  defin i tion .  

•  Cycl ic  Block Size:  Same as  Control l er-to-Device  defin i ti on .  

•  Cycl ic  Actual  B lock Size:  Th is  va lue  represents  the  s i ze  of the  Cycl ic Actual  Data  B lock in  
32-b i t  word  un i ts  i nclud ing  the  header.  A Cycl ic Actual  B lock S ize  of 0  i nd icates  that there  
i s  no  Cycl ic  Actual  Data  for the  control ler to  process.  

•  Cycl ic  Read  B lock Size:  Th is  value  represents  the  s i ze  of the  Cycl ic Read  Data  B lock in  
32-bi t word  un i ts  i nclud ing  the  header.  A Cycl ic Read  B lock S ize  of 0  i nd icates  that there  
i s  no  Cycl ic Read  data  curren tl y configured  for transfer to  the  con trol l er and  therefore  
there  i s  no  Cycl ic Read  B lock i ncluded  for the  con trol l er to  process.  

•  Even t B lock S ize:  Same as  Control l er-to-Device  defin i tion .  An  Event B lock S ize  of 0  
i nd icates  that there  is  curren tl y no  acti ve  even t checking  i n  progress.  

•  Service  B lock S ize:  Same as  Con trol l er-to-Device  defin i ti on .  A Service  B lock Size  of 0  
i nd icates  that there  is  curren tl y no  service  request  to  respond  to.  

6.4.4.3.3  Cycl ic Data  Block 

The Cycl ic Data  Header at the  top  of the  Cycl ic Data  B lock of the  Device- to-Con trol l er 
Connection  is  a lways  i ncluded  regard less  of the  connection  format.  Th is  header contains  key 
e lements  re lated  to  the  con tent of the  Cycl ic Data  B lock and  the  context of the  data  wi th in  the  
b lock wi th  respect  to  the  device  (see  F igure  34).  Most of these  elemen ts  are  establ ished  by,  
and  are  therefore  d i rect  copies  of,  correspond ing  e lements  of the  previous  Control l er-to-
Device  Connection  Cycl i c Data  B lock.  Thus,  the  content of the  Cycl ic Data  B lock for the  
Device-to-Control l er Connection  is  u l timatel y determ ined  by the  con trol l er.  

Cycl ic  Data  Block 

Control  Mode  Feedback Mode  Axis  Response  Response  Status  

– Actual  Data  Set  Status  Data  Set  Axis  State  

Cycl i c  Actual  Data  

Cycl i c  Status  Data  

IEC 

Figure 34 – Cycl ic  Data  Block 
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•  Control  Mode:  Same as  Control l er-to-Device  defin i tion .  

•  Feedback Mode:  Same as  Con trol l er-to-Device  defin i ti on .  

•  Axis  Response:  The  8-b i t  Axis  Response  i s  an  enumerated  value  that i s  used  for 
handshaking  wi th  the  correspond ing  Axis  Con trol  e l ement of the  Con trol l er-to-Device  
Connection  to  d i rectl y i n i ti ate  device  operations  that do  not requ i re  a  CIP  service  request.  
Val id  Acknowledge  Codes  match  the  correspond ing  Request Codes  of the  Axis  Con trol  
e lement,  and  are  shown  i n  Table  22 .  

Table  22  – Axis  Response  

Acknowledge Code  Axis  Response  

0  No  Acknowl edge  

1  Enabl e  Acknowledge  

2  Di sabl e  Acknowl edge  

3  Shutdown  Acknowledge  

4  Shutdown  Reset  Acknowl edge  

5  Abort  Acknowledge  

6  Fau l t  Reset  Acknowledge  

7  Stop  Process  

8  Change  Actual  Pos i ti on  Reference  Acknowledge  

9  Change  Command  Posi ti on  Reference  Acknowledge  

1 0  to  1 26  (Reserved)  

1 27  Cancel  Acknowledge  

1 28  to  255  (Vendor Speci fi c)  

 

This  Device  Command/Axis  Response mechan ism  for in i tiati ng  state  changes  i s  fu l l y 
described  in  the  State  Control  subclause  of the  Motion  Device  Axis  Object (see  7. 6. 1 . 2) .  

•  Response Status:  When  there  i s  a  non-zero Acknowledge  Code i n  the  Axis  Response,  a  
Response Status  va lue  i s  a lso  provided  to  ind icate  success  or fa i lu re  of the  requested  
Axis  Control  operation .  A Response Status  of 0  i nd icates  success,  wh i le  a  non-zero  va lue  
i nd icates  an  error.  The  Response Status  va lues  comply wi th  the  CIP  speci fication  for 
General  Status  codes  (see  I EC  61 1 58-6-2).  

•  Actual  Data  Set:  Same as  Control l er-to-Device  defin i ti on .  

•  Status  Data  Set:  Same as  Control ler-to-Device  defin i tion .  Status  Data  Set b i ts  are  on l y set 
when,  1 )  the  correspond ing  b i t  i n  the  Control l er-to-Device  connection ’s  Status  Data  Set i s  
set,  and  2)  there  i s  change  in  the  associated  status  data  values  s i nce  the  l ast  connection  
update.  

•  Axis  State:  Th is  data  e lement con tains  the  enumerated  Axis  State  va lue  i nd icating  the 
curren t s tate  of th is  device  axis  i nstance  accord ing  to  the  Motion  Device  Axis  Object  State  
Model .  

•  Cycl ic Actual /Status  Data:  The  Cycl ic Actual /Status  Data  con tains  h i gh  priori ty data  that 
needs  to  be  appl ied  to  the  associated  device  axis  i nstance  during  the  next  device  update.  
Th is  block cons ists  of actual  data  e lements  and  s tatus  data  e lements  that  are  consumed  
by the  con trol l er as  expl i ci tl y determ ined  by the  Actual  Data  Set and  the  Status  Data  Set 
e lements  i n  the  Cycl ic Data  Header.  See  the  Control ler-to-Device  defin i ti ons  i n  6. 4 .3  for 
detai l s  of Cycl ic  Actual / Status  Data  s tructure.  Cycl i c Actual  Data  shal l  be  referenced  to  
the  Device  Time  Stamp.  

6.4.4.3.4  Cycl ic Read  Data Block 

The Cycl ic Read  Data  B lock can  be  used  to  synchronousl y update  one  or more  targeted  
Motion  Control  Axis  Object attributes  wi th in  the  control l er based  on  the  curren t va lue  of 
associated  attributes  in  the  device.  Th is  mechan ism  can  be  used  i n  con junction  wi th ,  for 
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example,  an  I EC  61 1 31 -3  based  Function  B lock program  to  implement soph isticated  ou ter 
l oop  control  based  on  a  wide  variety of avai lab le  Axis  Con trol  s ignals.  Un l ike  service  channel  
Get Axis  Attribute  service  requests,  wh ich  may take  several  device  update  cycles  to  process,  
the  Cycl ic Read  Data  mechan ism  guaran tees  the  targeted  parameter i s  updated  every 
connection  cycle.  

The  Cycl ic Read  Data  B lock i s  on l y supported  in  the  Variable  Connection  format (see  
Figure  35) .  

Cycl ic  Read  Data  Block 

Cycl i c  Wri te  B l k  I D  Cycl i c  Wri te  S tatus  Cycl i c  Read  B lk I D  Cycl i c  Read  Status  

Cycl i c  Read  Data  

IEC 

Figure 35 – Cycl ic  Read  Data  B lock 

The associated  header for th is  b lock contains  key e lemen ts  re lated  to  the  content of the 
Cycl ic Read  Data  as  wel l  as  the  Cycl ic Wri te  Data  from  the  previous  Control l er-to-Device  
connection  update.  

•  Cycl ic Wri te  B lock ID:  Th is  8-bi t  I D  determ ines  the  pre-defined  Cycl ic Wri te  B lock structure  
that was  sen t i n  the  l ast Control l er-to-Device  connection  update.  A successfu l  Cycl ic Wri te  
Data  update  i s  ind icated  by echoing  the  associated  Cycl ic Wri te  B lock I D  in  the  fo l l owing  
Cycl ic Read  Data  B lock header.  I f the  device  determ ines  that there  i s  an  error associated  
wi th  the  Cycl ic Wri te  Data,  the  device  i den ti fi es  the  error wi th  a  non-zero  Cycl ic  Wri te  
Status  value.   

•  Cycl ic  Wri te  Status:  The Cycl ic  Wri te  Status  va lue  i s  provided  to  i nd icate  success  or 
fai l u re  of the  associated  Cycl ic Wri te  Data  update.  A Cycl ic Wri te  Status  of 0  i nd icates  
success,  wh i le  a  non-zero value  i nd icates  an  error.  The  Cycl ic Wri te  Status  values  comply 
wi th  the  CIP  speci fication  for General  Status  codes  (see  I EC  61 1 58-6-2).  

•  Cycl ic  Read  B lock ID:  Th is  8-bi t ID  determ ines  the  pre-defined  Cycl ic Read  B lock structure  
to  appl y to  the  Cycl ic Read  Data  for th is  update.  Cycl ic Read  B lock structures  are  defined  
us ing  the  Set Cycl ic Read  Data  L ist  service.  A successfu l  response to  th is  service  includes  
a  new Cycl ic Read  B lock ID  that can  be  used  i n  the  next connection  update  to  pass  cycl ic  
data  i n  th is  format.  I f the  device  determ ines  that there  is  an  error associated  wi th  the  
Cycl ic Read  Data,  the  device  i den ti fi es  the  error wi th  a  non-zero Cycl ic Read  Status  value  
and  no  Cycl ic Read  Data.  

•  Cycl ic  Read  Status:  The  Cycl ic Read  Status  va lue  is  provided  to  i nd icate  success  or 
fai l u re  of the  associated  Cycl ic Read  Data  update.  A Cycl ic Read  Status  of 0  i nd icates  
success,  wh i le  a  non-zero va lue  i nd icates  an  error.  The  Cycl ic Read  Status  va lues  comply 
wi th  the  CIP  speci fication  for General  Status  codes  (see  I EC  61 1 58-6-2).  

•  Cycl ic  Read  Data:  The  Cycl ic Read  Data  con tains  h igh  priori ty data  that needs  to  be  
appl ied  to  the  associated  control l er axis  i nstance.  Th is  b lock cons ists  of s i gnal  and  status  
data  e lements  that are  to  be  scaled  and  appl ied  to  correspond ing  Motion  Control  Axis  
Object attribu tes.  The  contents  of the  Cycl ic Read  Data  are  expl ici tl y determ ined  by the  
structu re  i den ti fied  by the  Cycl ic Read  B lock ID  found  i n  the  Cycl ic Read  Data  Header.  
The  ordering  of the  attribu te  data  in  the  Cycl ic Read  Data  B lock i s  determ ined  by the  
ordering  of the  Attr I Ds  i n  the  Set_Cycl ic_Read_List  request.  Attribute  data  elements  shal l  
be  word  al i gned ;  32-bi t  words  are  32-bi t a l i gned  and  1 6-bi t  words  are  1 6-bi t  a l i gned .  
Padd ing  may be  added  to  main ta in  word  a l i gnment.  

EXAMPLE   F i gu re  36  shows  a  Cycl i c  Read  Data  B lock wi th  3  attri bu tes  where  Attri bu tes  1  and  3  are  32-bi t  
va l ues  wh i l e  Attri bu te  2  i s  a  1 6-bi t  val ue.  

Attri bu te  val ue  1  

Attri bu te  val ue  2  1 6-bi ts  – reserved  

Attri bu te  val ue  3  

IEC 

Figure 36  – Cycl ic Read  Data  B lock example  
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6.4.4.4  Event Data  B lock 

The Even t Data  B lock al l ows  mu l ti p le  even t noti fications  to  be  sent to  the  con trol l er i n  a  g i ven  
update.  Each  event noti fication  requ ires  a  speci fi c even t acknowledge  ind icati ng  success  or 
an  error.  The  even t noti fication  data  pers ists  i n  the  Device- to-Control ler Connection  data  
structu re  un ti l  the  device  receives  the  correspond ing  event acknowledgement from  the  
con trol l er.  

The  Event Data  Block for the  Device-to-Control ler Connection  has  the  format shown  in  
F igu re  37 .  

Event Data  Block 

Event  Checking  Status  

Reg  Data  Ack Home Data  Ack Watch  Data  Ack – 

Event I D  1  Even t Status  1  Even t Type  1  – 

Event Posi ti on  1  

Even t Time  Stamp  1  

Even t I D  2  Event Status  2  Event Type  2  – 

Event Posi ti on  2  

Event Time  Stamp  2  

…  

IEC 

Figure 37  – Event Data  Block 

•  Even t Checking  Status:  Th is  32-bi t word  i nd icates  i f the  device  i s  currentl y checking  for 
even ts  based  on  various  device  i npu ts ,  for example  marker,  home,  and  reg istration  i npu ts.  
Even t checking  is  i n i tiated  when  the  correspond ing  Event Checking  Control  b i t  i s  set i n  the  
Control ler-to-Device  Connection .  When  an  even t occurs ,  the  device  captures  both  the  time 
and  exact  axis  pos i tion  and  passes  th is  in formation  to  the  con trol l er i n  Event Data  B locks.  
But for the  con trol l er to  process  the  even t data,  the  correspond ing  Event Checking  Status  
b i t  shal l  be  set.  For more  deta i l  on  how th is  word  i s  used  in  even t operations,  refer to  the  
even t mechan ism  sequence i n  6. 4. 3. 4.  The  l ast  4  b i ts  of the  Event Checking  Control  
e lemen t i s  a  specia l  b i t  fie l d ,  the  l east s ign i fican t 3  bi ts  of wh ich  speci fy the  number of 
acti ve  events,  wh ich  i s  l i teral l y the  number of Event IDs  l i sted  i n  th is  Even t Data  Block.  
The  most s i gn i fican t b i t  enables  the  extended  Event Data  B lock format.  A complete  
defin i tion  for the  Event Checking  Status  attribute  can  be  found  i n  7 . 3 .7 . 2. 2.  

When  the  Event Data  B lock i s  presen t,  the  Event  Checking  Status  e lement determ ines  
wh ich  add i tional  e l ements  are  i ncluded .  The  word  i nclud ing  Reg  Data  Ack,  Home Data  
Ack,  and  Watch  Data  Ack are  on l y i ncluded  i f the  Extended  Format bi t  i s  set in  the  Event  
Checking  Status  word .  The  Event ID  #,  Even t Status  #,  Event Type #,  Even t Posi tion  #,  
and  Event Time Stamp # e lements  wi l l  be  repeated  from  0  to  7  times  as  determ ined  by the  
Event B lock Count  fie ld  i n  the  Event Checking  Status  word .  

•  Reg istration  Data  Ack:  Th is  b i t  mapped  byte  i s  used  to  acknowledge  receipt of any 
Reg istration  Data  B lock parameters  from  a  previous  Control ler-to-Device  Connection  
update.  There  i s  no  data  in  the  Device-to-Control ler Connection  data  structure  associated  
wi th  these  b i ts .  

•  Home Data  Ack:  Th is  b i t  mapped  byte  is  used  to  acknowledge  receipt of any Home Data  
B lock parameters  from  a  previous  Control ler-to-Device  Connection  update.  There  is  no  
data  i n  the  Device-to-Control ler Connection  data  structu re  associated  wi th  these  b i ts.  

•  Watch  Data  Ack:  Th is  b i t  mapped  byte  i s  used  to  acknowledge receipt of any Watch  Data  
B lock parameters  from  a  previous  Control ler-to-Device  Connection  update.  There  i s  no  
data  i n  the  Device-to-Control ler Connection  data  structu re  associated  wi th  these  b i ts .  

•  Even t ID :  Transaction  number assigned  to  th i s  speci fic even t by the  ori g ina l  even t 
noti fication .  Each  event i s  ass igned  a  new Event ID  by i ncrementing  the  curren t Even t I D  
stored  i n  the  device.  Using  the  Event ID ,  the  device  i s  able  to  match  the  even t 
acknowledgement to  the  appropriate  event noti fication  to  complete  the  event  data  
transaction .  
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•  Even t Status:  Enumerated  value  ind icati ng  the  status  of the  ori g inal  even t noti fication .  A 
value  of 0  i nd icates  that the  event was  successfu l l y detected  by the  device.  A non-zero  
value  ind icates  that an  error occurred  i n  checking  for the  event that prevents  the  event 
from  being  successfu l l y detected .  Th is  m ight occur i f there  is  a  problem  wi th  even t related  
hardware  or that the  requ ired  hardware  i s  not supported  by the  device.  The  defin i ti on  for 
Event Status  error codes  i s  curren tl y l eft  to  the  vendor d iscretion .  

•  Even t Type:  Th is  enumerated  value  describes  the  type  of event that occurred .  Val i d  even t 
types  are  as  speci fi ed  in  Table  23.  

Table  23  – Event Type  

Event type  Event description  

0  Reg istration  1  Pos i ti ve  Edge  

1  Reg istration  1  Negati ve  Edge  

2  Reg istration  2  Pos i ti ve  Edge  

3  Reg istration  2  Negati ve  Edge  

4  Marker Posi ti ve  Edge  

5  Marker Negati ve  Edge  

6  Home Swi tch  Posi ti ve  Edge  

7  Home Swi tch  Negati ve  Edge  

8  Home Swi tch -Marker ++  

9  Home Swi tch -Marker +-  

1 0  Home  Swi tch -Marker -+  

1 1  Home  Swi tch -Marker --  

1 2  Home  Torque  Threshol d  

1 3  Watch  1  Posi ti on  Forward  

1 4  Watch  1  Posi ti on  Reverse  

1 5  Watch  2  Posi ti on  Forward  

1 6  Watch  2  Posi ti on  Reverse  

1 7  to  1 27  (reserved)  

1 28  to  256  (vendor speci fi c)  

 

•  Even t Pos i tion :  32-bi t i n teger representation  of the  axis  posi tion  when  the  des ignated  
even t occurred .  I f the  Event Status  e lement has  a  non-zero error code,  the  Event Posi tion  
i s  set to  0 .  

•  Even t Time Stamp:  Th is  e lement represents  the  64-bi t  System  Time value  when  the  
speci fied  even t occurred .  The  time  stamp un i ts  are  nanoseconds .  Taken  together wi th  
device’s  System  Time Offset value  that i s  part  of the  Device- to-Control l er Connection  
Header,  the  con trol l er has  a l l  the  in formation  i t  needs  compute  the  absolu te  System  Time 
when  the  event occurred .  I f the  Event Status  e lemen t has  a  non-zero error code,  the  Event 
Time i s  set to  0 .  

6.4.4.5  Service  Data  B lock 

The Service  Data  B lock a l l ows  one  service  response per i nstance  to  be  sen t to  the  con trol ler 
i n  a  g iven  update.  Each  service  request requ i res  a  speci fic service  response  from  the  device  
i nd icating  success  or an  error.  I n  some cases,  the  response service  con ta ins  requested  data.  
I n  any case,  the  service  response data  persists  i n  the  Device-to-Control ler Connection  data  
structu re  unti l  the  device  sees  the  associated  service  request removed  from  the  Control ler-to-
Device  Connection  I nstance  Data  B lock (Service  B lock S ize  =  0)  or a  new service  request i s  
i ssued  by the  con trol l er ( i ncremented  Transaction  ID) .  

Each  service  response  is  represen ted  by a  b lock of data  organ ised  as  shown  i n  F igure  38.  
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NOTE  Like  the  request structure,  the  structu re  of the  service  response  does  not  fol l ow the  trad i ti onal  CI P  
standard  messag ing  format.  That i s  primari l y because  th i s  connection  structu re  i s ,  fundamental l y,  a  CI P  Impl i ci t  I /O  
connection ,  not  an  Expl i ci t  Messag ing  connection .  However,  the  case  of a  F i xed  Connecti on  format,  the  Service  
Speci fi c  Request Data  defi ned  below i s  sen t  vi a  an  Expl i ci t  Messag ing  connection  and  fol l ows  the  CI P  ru les  for 
exp l i ci t  service  request  format.  

Service  Data  Block 

Transacti on  I D  Service  Code  Genera l  S tatus  Extended  Status  

Service  Speci fi c  Response  Data  

IEC 

Figure 38  – Service  Data Block 

•  Transaction  I D:  Transaction  number assigned  to  th is  service  response derived  from  the  
Transaction  I D  of the  orig inal  request.  Each  service  request i s  ass igned  a  new Transaction  
ID  by i ncrementing  the  curren t Transaction  I D  stored  i n  the  control ler.  Us ing  the  
Transaction  ID  i n  the  response,  the  control l er i s  ab le  to  match  the  service  response  to  the  
appropriate  service  request.  

•  Service  Code:  I denti fier that determ ines  the  speci fic service  response that fol l ows ,  wh ich  
shal l  match  the  Service  code  of the  ori g i nating  service  request.  A l i s t  of va l i d  Service  
Codes  for the  Motion  Device  Axis  Object i s  g i ven  in  the  Con trol ler-to-Device  Connection  
subclause.  

•  General  Status:  The  General  Status  value  i s  provided  to  i nd icate  success  or fai l u re  of the  
requested  service  request.  A General  Status  of 0  i nd icates  success,  wh i le  a  non-zero  
value  i nd icates  an  error.  The  General  Status  values  comply wi th  the  CIP  speci fication  for 
General  Status  codes  (see  I EC  61 1 58-6-2).  

•  Extended  General  Status:  The  Extended  General  Status  provides  a  method  for defin ing  
vendor speci fic or service  speci fic  error codes.  There  i s  currentl y no  standard  defin i ti on  for 
these  codes.  

•  Service  Speci fic Response Data:  The  format and  syn tax of the  Service  Speci fic Response 
Data  depends  on  the  speci fi ed  Service  Code.  

6.4.5  F ixed  Motion  I /O  connection  format 

By speci fying  a  F ixed  Connection  Format,  the  CIP  Motion  I /O  Connection  can  be  reduced  to  a  
s i ze  that i s  read i l y appl icable  to  l ower-performance  CIP  networks  or devices.  I n  keeping  wi th  
th is  appl ication  con text,  the  fol lowing  features  have  been  removed  from  the  connection  
structu re  to  support the  requ i rements  of a  fi xed  connection  s i ze  and  l im i ted  network 
bandwid th .  

– Time Stamping  

– Node Fau l ts/Alarms  

– Mu l tip le  i nstance  support  

– Dynamic B lock S izing  

– Cycl ic  Read /Wri te  Data  B lock 

– Even t Data  B lock 

– Service  Data  B lock 

With  F ixed  Connection  Format,  service  requests  to  the  Motion  Device  Axis  Object are  
supported  on l y as  an  Expl ici t  Messag ing  service.   

F igu re  39  and  F igure  40  show an  example  of the  F ixed  Connection  Format being  used  in  a  
s imple  variable  speed  dri ve  appl ication  requ i ri ng  on l y a  ve loci ty command  and  return ing  
actual  veloci ty.  I n  th is  case,  the  connection  s i ze  has  been  reduced  to  1 6-bytes,  a  s ize  that i s  
wel l  su i ted  for l ower performance networks  l i ke  DeviceNet.  
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Control l er-to-Device  Connection  format 

Connection  Format  Format  Revis ion  Update  I D  Node  Control  

Con trol  Mode  Feedback Mode  Axis  Control  – 

Command  Data  Set  Actual  Data  Set  S tatus  Data  Set  – 

Command  Veloci ty  

IEC 

Figure 39  – F ixed  Control ler-to-Device  Connection  format (fixed  size  =  1 6  bytes)  

Device-to-Control l er Connection  format 

Connection  Format  Format  Revis ion  Update  I D  Node  Status  

Control  Mode  Feedback Mode  Axis  Response  Response  Status  

– Actual  Data  Set  Status  Data  Set  Axis  S tate  

Actual  Veloci ty  

IEC 

Figure 40  – F ixed  Device-to-Control ler Connection  format (fixed  size  =  1 6  bytes)  

6.4.6  CIP  Motion  I /O  Connection  tim ing  model  

6.4.6.1  General  

The  general  tim ing  model  for the  CIP  Motion  I /O  Connection  data  exchange i s  described  in  
th is  subclause  i n  the  context of a  CIP  Motion  Drive  device,  bu t a lso  appl ies  to  other CIP  
Motion  device  types.  Data  exchange between  the  d ri ve  and  the  control l er i s  paced  by the  
Control l er Update  Period  wi th  one  Device-to-Control l er data  packet sent for every Control l er-
to-Device  data  packet received .  The  Con trol l er-to-Device  Connection  packets  are  sen t  
period ical l y accord ing  to  the  configured  Control ler Update  Period .  The  Device  Update  Period ,  
i . e .  the  update  period  at  wh ich  the  d ri ve  performs  i ts  control  ca lcu lations,  i s  typ ical l y much  
faster than  the  Control l er Update  Period .  The  bas ic CIP  Motion  1 -Cycle  tim ing  model  i s  
i l l ustrated  in  F igure  41 .  
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Figure  41  – CIP  Motion  1 -Cycle  tim ing  model  

Th is  is  cl assi fi ed  as  a  1 -Cycle  Tim ing  Model  s i nce  a  complete  I /O  data  transaction  occurs  
wi th in  one  connection  update  cycle.  The  tim ing  model  consists  of fi ve  bas ic steps  wh ich  are  
shown  i n  F igure  41  and  described  as  fol l ows.  

1 )  A period ic Drive  Transm i t Timer Even t (top  red  tick-mark shown  above)  schedu led  j ust  
before  the  next Connection  Update  cycle  starts  the  Drive  Transm i t  Task that i s  
responsib le  for manag ing  the  Device-to-Control l er connection .  The  Drive  Transm i t Task 
gets  the  l atest Actual  Posi tion  value  calcu lated  by the  last Drive  I n terrupt Service  
(assum ing  Posi tion  Con trol  Mode i n  th is  example)  and  the  associated  Time  Stamp.  

2)  Once the  Actual  Pos i tion  and  Time  Stamp data  i s  assembled ,  a long  wi th  other axis  data,  
i n to  the  Device-to-Con trol l er Connection  data  s tructure,  the  d ri ve  transm its  the  packet to  
the  control ler.  For best performance,  i t  i s  recommended  that the  actual  transm ission  be  as  
close  to  the  start of the  Connection  Update  cycle  as  possib le.  The  on l y tim ing  constra in t  i s  
that during  normal  operation ,  the  d ri ve  device  shal l  beg in  transm ission  no  l ater than  the  
start of the  cycle.  Th is  a l l ows  time  for the  Device-to-Control ler Connection  packet to  
traverse  the  network and  arri ve  at the  con trol l er prior to  the  start of the  phase  delayed  
Control l er Task.  

3)  After a  predeterm ined  Phase  Offset time from  the  start of l ast Control l er Update  cycle,  
wh ich ,  i n  th is  model ,  i s  set to  be  1 /3  of the  Con trol l er Update  Period ,  a  Control l er Task 
Timer Event tri ggers  the  Control l er Task to  start.  The  Control l er Task beg ins  by pars ing  
the  data  from  the  d rive,  i nclud ing  the  Actual  Posi ti on  value.  The  con trol l er then  runs  a  
Motion  P lanner to  compute  a  new Command  Posi ti on  value  to  send  back to  the  d ri ve.  
When  gearing  or camming  operations  are  active ,  i t  may be  necessary to  use  the  Actual  

I npu t  Traffi c  Ou tput  Traffi c  

Drive  I n terrupt T imer 

Drive  I n terrupt Service  

Drive  Transm it  Task Timer Events  

Drive  Transm it  Task 

Drive  Receive  Task 

Motion  D-to-C I /O  Connection  

Motion  C-to-D  I /O  Connection  

Control ler Task 

Control l er Task Timer Even ts  

Moti on  P lanner 

Device  Update  Peri od  

Connection  Update  

Actual  Pos i ti on  

Control l er Task 
Phase  Offset  

~330  µs  

3  

4  

5  

1  

2  

Cmd  Posi ti on  

250  µs  

Control l er Update  Period  (1  ms)  
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Posi tion  of a  master d rive  axis  as  i npu t to  compute  the  Command  Posi ti on  of one  or more  
s lave  d ri ve  axes.  

4)  Once  the  Command  Posi tion  is  ca lcu lated ,  i t  i s  assembled ,  a long  wi th  other axis  data,  i n to  
the  Control l er-to-Device  Connection  structure,  the  control l er transm i ts  the  data  to  the  
d rive.  I n  general ,  i t  i s  recommended  that the  transm ission  occur no  l ater than  2/3rds  of the  
way though  the  Control l er Update  Period  to  a l l ow time for the  packets  to  reach  the  
targeted  dri ve  before  the  end  of the  curren t cycle.  The  Control ler-to-Device  Connection  
packet traverses  the  network and  arri ves  at the  d ri ve  prior to  the  start of the  next 
Connection  Update  cycle.  There  i s  no  hard  tim ing  constrain t here;  the  packet may arri ve  
much  earl ier i n  the  update  cycle  or poss ib l y l ater than  the  start of the  next update  cycle .  
The  d ri ve  device  s impl y processes  the  packet  upon  arrival .  

5)  A Drive  Receive  Task execu tes  i n  response to  noti fication  from  the  network in terface  that 
a  new Control ler-to-Device  packet has  arri ved .  The  Drive  Receive  Task beg ins  by pars ing  
the  data  from  the  control ler,  i nclud ing  the  Control ler Time Stamp and  Command  Posi tion  
value.  The  dri ve  then  appl ies  the  Command  Posi tion  data  using  the  time stamp to  
calcu late  new coefficien ts  for the  fine  i n terpolation  pol ynom ia l .  These  coefficien ts  are  
used  by subsequent Drive  I n terrupt Services  to  compute  the  fi ne  command  pos i tion  value  
that  i s  appl ied  to  the  i npu t of the  d rive’s  pos i ti on  con trol  l oop.  For best performance,  i t  i s  
recommended  that the  pol ynom ial  coefficien ts  be  appl ied  to  the  fi ne  i n terpolator as  closel y 
as  possib le  to  the  start of the  next update  cycle.  Appl ying  the  new coeffi cien ts  earl y can  
create  unnecessary error i n  the  command  tra jectory when  spl icing  the  current  fi ne  
i n terpolator segment to  the  new fi ne  i n terpolator segment that beg ins  wi th  the  next update  
cycle.  Appl ying  the  new coefficien ts  late  forces  the  fi ne  in terpolator to  run  as  a  fi n  
extrapolator in to  the  next cycle,  i n troducing  unnecessary extrapolation  error i n  the  
command  traj ectory when  the  extrapolated  segment is  spl iced  to  the  next  fine  i n terpolator 
segment.  The  Drive  Receive  Task concludes  wi th  the  device  schedu l ing  the  next Drive  
Transm it Timer Event relati ve  to  the  start of the  next Connection  Update  cycle,  wh ich  is  
the  sum  of the  Control l er Time Stamp and  the  Con trol l er Update  Period .  

The  above  example  sequence represents  an  implementation  that uses  separate,  i n terrupt-
driven ,  Drive  Transm it and  Drive  Receive  Tasks.  Other implementations  may choose to  
combine  one  or both  of these  tasks  wi th  the  Drive  I n terrupt Service  that performs the  con trol  
computations.  I n  th is  case,  process ing  the  CIP  Motion  Connection  data  is  done  on  a  pol led  
bas is ;  the  Drive  I n terrupt Service  wou ld  need  to  check i f a  Control ler-to-Device  packet has  
been  received  and  also  check i f i t  i s  t ime to  assemble  and  send  a  Device-to-Control l er packet.  

Wh i le  other tim ing  models  are  poss ible  based  on  the  con trol ler configuration ,  a l l  CI P  Motion  
tim ing  models  beg in  wi th  the  d rive  send ing  actual  data  to  the  control l er at the  beg inn ing  of the  
Control l er Update  cycle  and  end  wi th  command  data  arri ving  before  a  subsequent  Control l er 
Update  cycle.  However,  i t  i s  not requ i red  that the  command  data  sen t to  the  d rive  i n  a  g i ven  
Control l er Update  cycle  be  the  resu l t  of ca lcu lations  performed  during  that cycle.  These  ru les  
form  the  basis  for mu l ti -cycle  tim ing  models .  

F i gu re  42  and  F igure  43  i l l ustrate  these  common  CIP  Motion  tim ing  model  characteristics,  by 
cons idering  the  2-Cycle  and  3-Cycle  tim ing  models.  
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Figure  42  – CIP  Motion  2-Cycle  tim ing  model  

As wi th  a l l  C IP  Motion  tim ing  models,  the  2-Cycle  Tim ing  Model  shown  i n  F igure  42  beg ins  
wi th  the  d ri ve  transm itting  the  D-to-C  connection  packet to  the  control ler at the  beg inn ing  of 
the  update  cycle.  Bu t i n  th is  case  the  Control ler Task does  not start un ti l  ha l f way through  the  
update  cycle,  thus  a l l owing  more  time  for the  D-to-C connection  packet to  reach  the  control ler 
before  the  motion  p lanner task runs.  Un l ike  the  1 -Cycle  Tim ing  Model ,  the  C-to-D  connection  
packet i s  not transm itted  back to  the  d ri ve  un ti l  the  next t ime the  motion  p lanner task runs.  
Th is  again  a l l ows  more  time for the  C-to-D  connection  packet to  reach  the  d ri ve.  Thus,  i t  
takes  2  connection  cycles  to  complete  the  I /O  data  transaction  wi th  the  d ri ve  device.  

IEC  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 73  –  

 

Figure 43  – CIP  Motion  3-Cycle  tim ing  model  

The above 3-Cycle  Tim ing  Model  shown  i n  F igure  43,  once  again ,  beg ins  wi th  the  d rive  
transm itti ng  the  D-to-C  connection  packet to  the  control ler at  the  beg inn ing  of the  update  
cycle.  But i n  th is  case,  the  D-to-C  connection  packet has  the  enti re  update  cycle  to  reach  the  
con trol ler before  the  motion  p lanner task runs  at the  beg inn ing  of the  next  cycle.  After the  
motion  planner task runs,  the  resu l tan t C-to-D  connection  packet i s  not immed iatel y 
transm i tted  back to  the  d ri ve,  bu t rather i s  transm i tted  by the  Motion  P lanner task at  the  
beg inn ing  of the  next cycle,  again ,  g i vi ng  the  packet a  fu l l  update  cycle  to  reach  the  targeted  
dri ve.  So,  i n  th is  case,  i t  takes  3  connection  cycles  to  complete  the  I /O  data  transaction  wi th  
the  d rive  device.  Wi th  the  3-Cycle  Tim ing  Model ,  CIP  Motion  i npu t and  outpu t packet traffic  i s  
travers ing  the  Fu l l  Duplex Ethernet  med ia  i n  both  d i rections.  

Based  on  these  common  tim ing  model  characteristics ,  the  d rive  does  not need  to  know the  
speci fic tim ing  model  the  con trol l er i s  applying .  The  d ri ve  s impl y transm i ts  D-to-C  packets  to  
the  con trol l er at the  beg inn ing  of the  update  cycle  and  processes  C-to-D  packets  as  they 
arri ve  from  the  con trol ler.  

6.4.6.2  Control ler-to-Device connection  tim ing  

Most motion  control  protocols  requ ire  the  Control l er Update  Period  to  be  an  i n teger mu l tip le  of 
the  Device  Update  Period ,  that i s  the  d rive’s  i n ternal  control  l oop  update  period .  Bu t because  
the  CIP  Motion  I /O  Connection  packet i ncludes  a  Time Stamp,  the  update  period  of the  
con trol l er does  not need  to  have  any fixed  re lationsh ip  wi th  the  update  period  of the  d ri ve.  

The  fol lowing  subclauses  present a  more  detai led  description  of the  CIP  Motion  tim ing  model . ,  
presented  i n  the  con text of a  CIP  Motion  Drive  device  type  wi th  the  understand ing  that the  
tim ing  model  appl ies  general l y to  a l l  CIP  Motion  device  types.  

One  l eg  of the  CIP  Motion  I /O  Connection  data  exchange cycle  i s  i n i tiated  by the  con trol l er via  
the  Con trol l er-to-Device  Connection  packet.  The  inclus ion  of Time  Stamp and  Time  Offset 
i n formation  a long  wi th  the  command  data  i n  th is  packet re l ieves  the  s tri ngen t tim ing  
requ i rements  imposed  by other motion  control  network protocols.  Speci fi ca l l y,  time  s tamping  
a l l ows  the  d ri ve  to  compu te  command  data  values  based  on  i ts  own  Device  Updates  that,  
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un l ike  other motion  control  network protocols,  does  not need  be  i n  fixed  re lationsh ip  to  the  
Control l er Updates.  

F i gu re  44  i l l ustrates  how command  data  and  time stamps  del i vered  by the  Con trol l er-to-
Device  connection  are  appl ied  to  the  d ri ve  axis  when  fine  i n terpolation  i s  requ ired .  I n  th is  
example,  the  Drive  Transm it and  Receive  Tasks  described  in  above Tim ing  Model  section  
have  been  combined  wi th  the  Drive  I n terrupt Service  i n to  a  s ingu lar,  period ic Drive  Task that 
runs  at  the  Device  Update  Period .  
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Figure 44 – Control ler-to-Device  Connection  timing  wi th  fine  in terpolation  

The  fol lowing  steps  describe  in  deta i l  how connection  data  i s  transferred  from  the  control ler to  
the  d ri ve  for fine  i n terpolation  during  a  typ ical  connection  cycle  in  the  general  case  where  the  
Control l er Update  Period  (CUP)  i s  not  an  i n teger mu l tip le  of the  Device  Update  Period .  

1 )  Control l er Transm it:  As  part of the  Control ler Task,  the  con trol ler i n i tiates  transm ission  of 
a  Control ler-to-Device  Connection  packet wi th  new command  data  to  the  targeted  dri ve  
wi th  an  i ncremented  Update  ID  and  a  new Control ler System  Time Stamp (and  Control ler 
System  Time Offset i f changed  s ince  l ast  update)  referencing  the  system  time at the  s tart  
of the  current Control l er Update  cycle.  The  I nstance  Data  B lock for the  targeted  axis  a lso  

con tains  the  Command  Target Update,  wh ich  in  th is  example  is  set to  +2  to  accoun t for 
the  one  Control l er Update  Period  (CUP)  transport de lay and  the  one  Control ler Update  
Period  (CUP)  de lay for fi ne  i n terpolation .  I t  i s  recommended  that  the  control ler transmi t  
the  Control ler-to-Device  Connection  packet no  l ater than  2/3rds  of the  way though  the  
Control ler Update  Period  to  a l l ow time for the  packets  to  reach  the  targeted  dri ve.  The  
Control ler-to-Device  Connection  packet i s  received  by the  d ri ve  and  processed  by the  
network stack upon  arri val .  The  network stack presen ts  the  new Con trol l er-to-Device  
Connection  data  to  the  appl ication  layer’s  Drive  Task for pars ing .  

2)  Update  I D  Check:  I n  response to  new data  noti fication  by the  stack,  the  Drive  Task beg ins  
pars ing  the  Control l er-to-Device  Connection  packet data  by fi rst checking  the  Update  I D.  I f 
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the  Drive  Task d iscovers  that the  Update  ID  has  i ncremented  by more  than  1  s i nce  the  
l ast  update,  the  d ri ve  i ncrements  the  Lost Con trol l er Updates  value.  

3)  Synchronous  Operation  Check:  Next,  the  Drive  Task beg ins  pars ing  the  Control ler-to-
Device  Connection  packet data  by fi rst checking  i f the  d ri ve  i s  synchron ized .  I f not  
synchron ized ,  skip  to  the  Appl y Command  Data  s tep  s i nce  there  i s  no  need  to  perform  the  
System  Time Offset Check or the  Late  Update  Check.  Bypassing  these  checks  a l lows  for 
con trol  of the  d ri ve  during  start-up  or even  in  the  case  where  the  d ri ve  d oes  not have  any 
time  synchron ization  services.  Th is  i s  referred  to  as  Asynchronous  Operation .  

4)  System  Time Offset Check:  Synchronous  operation  requ i res  that System  Time between  
the  d ri ve  and  the  control l er match  to  make  the  time stamps  exchanged  between  the  
devices  mean ingfu l .  S i nce  System  Time  i s  ad justed  period ical l y by the  time  master and  
the  ad j ustments  can  propagate  to  the  d i fferen t devices  i n  the  n etwork at d i fferent times,  i t 
i s  poss ib le  for System  Time between  the  con trol l er and  the  d ri ve  to  be  temporari l y 
skewed .  Th is  skew shal l  be  detected  and ,  i f present,  the  d rive  shal l  ad just the  Control l er 
Time Stamp to  compensate  for the  skew.  The  d ri ve  does  th is  offset compensation  on l y i f 
the  Control ler or Device  System  Time Offsets  have  changed  s ince  the  l ast update.  See  
6. 4. 6 .7  (System  Time  Offset  Compensation)  for detai ls  of th is  a l gori thm .  

5)  Late  Update  Check:  Assum ing  synchronous  operation ,  the  d ri ve  then  computes  the  
d i fference between  the  curren t Drive  Task time stamp and  the  Con trol l er Time  Stamp 
passed  i n  the  Control ler-to-Device  Connection  packet (ad justed ,  i f necessary).  A 
d i fference of more  than  one  Con trol l er Update  Period  i ncrements  the  Late  Control ler 
Updates  va lue.  I f the  d i fference i s  g reater than  (Control ler Update  Delay Low 

Lim i t ×  Control ler Update  Period),  the  d ri ve  throws a  Control ler Connection  Update  Alarm .  

I f the  d i fference i s  greater than  (Control ler Update  Delay H igh  Lim i t  ×  Control ler Update  
Period),  the  d ri ve  throws  a  Control  Connection  Update  Fau l t.  

NOTE  1  I f the  t ime  d i fference  has  exceeded  the  Control l er Update  Period ,  the  current  fi ne  i n terpol ator 
pol ynom ial  has  become,  effecti vel y,  an  extrapolator pol ynom ial  a l l owi ng  the  d ri ve  to  ri de  th rough  the  l ate  data  
cond i ti on  un ti l  the  new data  arri ves.  

6)  Appl y Command  Data:  Assum ing  synchronous  operation  and  a  Command  Target Update  

of +2  for fine  i n terpolation ,  the  d rive  computes  coefficients  for the  fine  i n terpolation  
pol ynom ial  based  on  the  command  reference being  appl ied  at the  compu ted  Target Time,  
wh ich  is  the  sum  of the  (ad j usted)  Control ler Time Stamp (CUP),  Tctr1 ,  and  the  product of 

the  Command  Target Update  and  Control l er Update  Period ,  or i n  th is  case,  2  ×  CUP.  
These  coefficients  are  used  by the  d ri ve’s  con trol  service  rou tine  to  compute  the  fi ne  
command  posi ti on  based  on  the  time of the  service.  Ord inari l y these  new coefficien ts  are  
appl ied  for the  duration  of the  next update  cycle ,  provid ing  fi ne  in terpolation  unti l  System  
Time has  reached  Target Time.  I f the  Target Time is  l ess  than  the  curren t System  Time 
when  the  Control ler-to-Device  Connection  packet  was  received ,  i . e.  th is  i s  a  l a te  packet,  
then  new coefficients  to  the  pol ynom ial  are  sti l l  computed  based  on  th is  command  data  to  
improve the  accuracy of the  extrapolation  calcu lations.  I n  general ,  whenever command  
data  i s  l ate,  the  data  sti l l  represents  the  freshest command  data  avai lable  and  the  
coefficien ts  i n  th is  case  shal l  be  appl ied  as  soon  as  possib le.  I f asynchronous  operation ,  
the  command  data  is  appl ied  to  the  d ri ve ’s  control  service  immed iatel y.  

7)  Schedu le  Next Device-to-Control l er Connection  Update:  The  dri ve  calcu lates  System  Time 
for the  next Connection  Update  Cycle  as  the  sum  of the  Con trol l er Time Stamp and  the  
Control l er Update  Period .  Th is  value  is  used  to  establ ish  the  Actual  Update  Window 
cri teria  for the  next Device-to-Control ler Connection  Update  or to  d i rectl y schedu le  the  
Device-to-Control ler Connection  Update  via  a  t imer even t.  

I f the  Command  Target Update  is  set to  +1 ,  the  computed  pol ynom ial  i n  step  6  i s  not appl i ed  
for the  purpose  of fine  i n terpolation  bu t rather for extrapolation ;  the  extrapolation  pol ynom ial  
a l l ows  the  d ri ve  to  compute  an  accurate  command  data  va lue  at the  time  the  d rive  performs 
i ts  con trol  ca lcu lations  based  on  previous  axis  traj ectory.  

F i gure  45  i l l ustrates  th is  tim ing  model  i n  the  general  case  where  the  Control l er Update  Period  
(CUP)  i s  not an  in teger mu l ti p le  of the  Device  Update  Period  and  the  Command  Target  

Update  is  set to  +1  for Extrapolation .  
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Figure 45 – Control ler-to-Device  Connection  timing  with  extrapolation  

NOTE  2  I n  the  above  exampl e,  there  are  not  many Device  Update  Peri ods  i n  a  g i ven  Control l er Update  Peri od .  
When  th i s  i s  the  case,  fi n e  i n terpolation  i s  not  cri ti cal  to  d ri ve  performance  and  command  data  can  be  appl i ed  more  
d i rectl y to  the  d ri ve’s  control  s tructu re  us ing  extrapol ation  wi thou t  the  extra  delay requ i red  to  support  fi ne  
i n terpol ation .  Extrapol ation  has  the  d i sadvantage  however that  extrapol ation  error i s  man i fested  more  d i rectl y to  
the  command  data  resu l ti ng  i n  rougher motion  than  when  us ing  fi ne  i n terpol ation .  

Al l  cycl ic  data  associated  wi th  the  Control ler-to-Device  Connection  packet sha l l  be  appl i ed  i n  
the  Drive  Task command  update  to  make the  earl iest poss ib le  use  of fresh  command  data,  
computing  new i n terpolation /extrapolation  pol ynom ial  coefficien ts.  

6.4.6.3  Device-to-Control ler connection  tim ing  

The other l eg  of the  CIP  Motion  I /O  Connection  data  exchange cycle  i s  i n i ti ated  by the  d ri ve  
via  the  Device-to-Control ler Connection  packet.  When  i n  synchronous  mode,  the  CIP  Motion  
Device-to-Control l er Connection  i ncludes  a  Device  Time Stamp (and  Device  Time Offset)  wi th  
the  actual  data  to  a l l ow the  con trol l er to  calcu late  the  pos i tion  of the  d rive  axis  at the  time the  
Control l er Task update  occurs.  Time stamping  a l l ows  the  d ri ve  to  sample  feedback and  
compute  actual  data  va lues  based  on  i ts  own  Device  Updates  that,  un l ike  other motion  con trol  
network protocols ,  does  not need  be  strictl y re lated  to  the  Control l er Updates.  F igure  46  
i l l ustrates  how actual  data  and  time stamps  de l i vered  by the  Device-to-Control ler Connection  
are  used  to  ad j ust d ri ve  axis  actual  posi tion ,  for example,  to  the  control l er’s  timebase.  

Again ,  for s impl ici ty,  the  Drive  Transm i t and  Receive  Tasks  described  i n  the  above Tim ing  
Model  section  have  been  combined  wi th  the  Drive  I n terrupt Service  i n to  a  s i ngu lar,  period ic  
Drive  Task that  runs  at the  Device  Update  Period .  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 77  –  

Controller Task

Drive

Control ler

1  ms

Control ler Update Period

Tdr2

Extrapolation  Time = 

(Tctr2 - Tdr2) = 62,5 µs

Actual  

Position

Tctr1 Tctr2

Drive 

Task

Controller Task

Actual  

Position

Tdr2

Actual  Position

Actual  

Position

Tdr3

Tdr3

1 87,5 

µs

Drive 

Task

Actual  

Position

Extrapolation Time =  

(Tctr1  - Tdr1 ) =  0 µs

Actual  PositionTdr1

Actual  

Position

Tdr1

Tctr3

Drive Update Period

Tctr2

Actual

Update 

Window

Tctr3

Actual

Update 

Window

Tctr1

Drive 

Task

Actual  

Position

Actual

Update 

Window

IEC  

Figure 46  – Use  of Time  Stamp to  ad just actual  posi tion  to  the  control ler’s  timebase  

The fol lowing  steps  describe  i n  detai l  how connection  data  is  transferred  from  the  d ri ve  to  the  
con trol ler during  a  typ ical  connection  cycle  in  the  general  case  where  the  Control ler Update  
Period  (CUP)  i s  not  an  i n teger mu l tip le  of the  Device  Update  Period .  Of cou rse,  th is  sequence  
a lso  appl ies  to  the  special  case  where  the  Control ler Update  Period  (CUP)  is  an  i n teger 
mu l tip le  of the  Device  Update  Period .  

1 )  Actual  Update  Check:  I f the  axis  i s  synchron ized ,  the  d ri ve  compares  curren t Drive  Task 
time  stamp wi th  the  Actual  Update  Window establ ished  i n  the  l ast update  cycle .  The  
Actual  Update  Window has  duration  of 1  Device  Update  Period  and  ends  at the  l atest 
poss ib le  time for the  d ri ve  to  complete l y assemble  the  Device- to-Control ler Connection  
packet and  have  i t  ready for transm iss ion  by the  start of the  next update  cycle.  I f the  Drive  
Task time  stamp is  wi th in  the  time  window,  th is  i s  an  actual  data  update  cycle.  I f the  time  
stamp is  before  the  window,  then  i t  i s  not t ime to  send  data  to  the  control l er.  (The  purpose  
of the  Actual  Update  Window is  to  schedu le  the  actual  data  transm ission  as  close  to  the  
start of the  Connection  Update  cycle  as  poss ib le ,  wh i l e  a lso  m in im izing  time between  the  
feedback capture  and  the  start of the  Connection  Update  cycle . )   For timer event i n terrupt-
driven  Transm i t Tasks,  there  is  no  need  for the  Actual  Update  check s ince  the  Transm it  
Task timer event service  is  a l ready schedu led  to  execu te  at the  proper time.  I f the  axis  i s  
not synchron ized  and  we  have  j ust  received  a  command  update  via  the  Control ler-to-
Device  Connection ,  or the  time s i nce  the  l ast command  update  has  exceeded  1  Control ler 
Update  Period ,  then  th is  i s  a lso  an  actual  update  cycle,  so  move on  to  the  Drive  Transm it 
step.  

2)  Drive  Transm it:  I f th is  i s  an  actual  update  cycle,  then  the  Drive  Task assembles  and  
transm its  the  Device-to-Control ler Connection  packet to  the  con trol l er wi th  the  l atest 
Actual  Data,  incremented  Update  ID  and ,  for synchronous  devices,  the  associated  Device  
Time Stamp (and  Device  Time Offset i f changed  s ince  the  l ast update).  For best 
performance,  i t  i s  recommended  that the  packet transm ission  be  as  close  to  the  start of 
the  Connection  Update  cycle  as  poss ib le.  The  on ly t im ing  constra in t i s  that du ring  normal  
operation ,  the  d rive  device  shal l  beg in  transm iss ion  no  l ater than  the  start of the  actual  
update  cycle .  Th is  i s  the  most importan t tim ing  constrain t associated  wi th  the  CIP  Motion  
tim ing  model .  As  such ,  Device-to-Control ler Connection  packet process ing  shal l  have  
priori ty over Con trol l er-to-Device  Connection  packet process ing .  The  extra  delay th is  may 
i n troduce to  Con trol l er-to-Device  Connection  packet process ing  does  not have  a  
s i gn i ficant effect on  motion  con trol  qual i ty as  long  as  the  Device  Update  Period  i s  much  
shorter than  the  Control l er Update  Period .  
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3)  Update  I D  Check:  I n  the  next Control l er Task,  the  control l er checks  for new data  from  the  
d ri ve  by checking  for a  changed  Update  ID .  I f the  Update  I D  has  not changed  s ince  the  
l ast update,  the  control l er i ncrements  the  Lost Updates  value  associated  wi th  the  d ri ve’s  
Device-to-Control l er connection .  The  fo l lowing  steps  are  performed  regard less  of whether 
on  not the  Update  I D  has  changed .  

4)  Sync Mode  Check:  Drive  checks  the  Sync Mode b i t  of the  d rive’s  Node  Status  byte  to  
determ ine  i f the  d rive  axis  i s  synchron ized .  I f not  synchron ized ,  skip  to  the  Apply Actual  
Data  step  to  avoid  Late  Update  checking  and  T ime-Stamp Correction .  Bypassing  these  
subsequent s teps  a l l ows  the  d ri ve  to  operate  during  start-up  or even  in  the  case  where  the  
d rive  does  not  have  any time  synchron ization  services.  

5)  System  Time  Offset Check:  Synchronous  operation  requ ires  that System  Time  between  
the  d rive  and  the  con trol ler to  match  to  make the  time stamps  exchanged  between  the  
devices  mean ingfu l .  S ince  System  Time can  be  ad justed  period ical l y by the  time master 
and  the  ad justments  can  propagate  to  the  d i fferen t devices  i n  the  network at d i fferent 
times,  i t  i s  poss ib le  for System  Time between  the  control ler and  the  d ri ve  to  be  skewed .  
Th is  skew shal l  be  detected ,  and  i f present,  the  d ri ve  shal l  ad j ust the  Device  Time Stamp 
to  compensate  for the  skew.  The  con trol l er does  th is  offset compensation  on l y i f the  
Control l er or Device  System  Time Offsets  have  changed  s ince  the  l ast update.  See  
6. 4. 6 . 7  (System  Time Offset Compensation)  for deta i ls  of th is  a l gori thm .  

6)  Late  Update  Check:  The  con trol ler computes  the  d i fference  between  the  curren t Con trol l er 
Task time stamp and  the  d ri ve ’s  Device  Time Stamp in  the  Device-to-Control ler 
Connection  packet.  I f the  d i fference  i s  g reater than  (Control l er Update  Delay Low 

Lim i t ×  Control ler Update  Period),  the  con trol l er throws  a  Con trol  Sync Alarm .  I f the  

d i fference i s  greater than  (Control ler Update  Delay H igh  Lim i t  ×  Con trol ler Update  Period) ,  
the  control ler throws  a  Con trol  Sync Alarm .  

7)  Time-Stamp Correction :  I f the  previous l y computed  time stamp d i fference is  non-zero,  
then  extrapolate  the  actual  data  value  based  on  previous  axis  actual  traj ectory to  l i ne  up  
wi th  the  control l er’s  t ime stamp.  Th is  correction  i s  necessary because  the  motion  planner 
assumes that actual  i npu t data  is  impl ici tl y time  stamped  to  the  beg inn ing  of the  Con trol l er 
Update  Period .  Under normal  operation ,  the  computed  time  stamp d i fference is  smal l  
re lative  to  the  Con trol l er Update  Period  and  the  resu l tan t pos i ti on  correction  is  smal l ,  bu t  
i n  cases  where  the  Device-to-Control ler Connection  packet i s  l ate  or lost,  th is  posi tion  
correction  is  s i gn i fican t and  cri tical  for con ti nued  operation  as  i t  a l l ows  the  con trol  system  
to  “ride  through”  th is  cond i tion  based  on  previous  axis  traj ectory.  

8)  Appl y Actual  Data:  Con trol l er appl i es  actual  data  as  i npu ts  to  the  motion  p lanner,  wh ich  
computes  new command  reference  data  for the  next Control ler-to-Device  update.  

6.4.6.4  Schedul ing  the  next update  

To insure  that a  Device-to-Control ler Connection  update  occurs  regard less  of having  received  
a  Control l er-to-Device  Connection  packet,  during  every cycle  the  d ri ve  shal l  schedu le  the  time  
for next cycle’s  Device-to-Control l er Connection  update.  

For synchronous  operation ,  the  d ri ve  computes  the  time  for the  next cycle’s  Device- to-
Control l er Connection  update  to  be  enough  before  the  end  of the  next update  cycle  to  a l l ow 
time for Device-to-Control ler Connection  data  to  be  assembled  and  ready to  transm it  before  
the  end  of the  cycle.  For timer event i n terrupt-driven  Transm i t Tasks,  th is  reschedu l ing  occurs  
au tomatical l y when  the  l ocal  period ic timer re loads.  For implementations  where  the  Device-to-
Control l er Connection  is  hand led  by the  Drive  Task,  the  reschedu l i ng  shal l  be  done  expl ici tl y 
by the  d rive  at  the  conclusion  of every Device-to-Con trol ler Connection  update.  

For asynchronous  operation ,  the  d rive  i n i tiates  a  task to  assemble  and  transm i t the  Device-to-
Control l er Connection  packet immed iate l y after receiving  (and  pars ing)  a  Control ler-to-Device  
packet.  The  d ri ve  then  schedu les  the  transm ission  of the  next Device-to-Control l er packet to  
be  1  Control ler Update  Period  from  the  time th i s  Control ler-to-Device  packet was  received .  
Thus,  the  transm ission  of that Device-to-Con trol l er packet wi l l  take  place  even  i f the  next 
Control l er-to-Device  packet i s  l ost  or l a te.  The  Update  ID  for th is  Device-to-Con trol l er packet  
sha l l  be  the  Control l er-to-Device  packet’s  Update  ID  +  1  so  that the  Update  I Ds  for the  
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Device-to-Control ler and  Con trol l er-to-Device  packets  match  for a  g iven  update  cycle  
thereafter.  

6.4.6.5  Device Update  Period  i ndependence  

The tim ing  d iagram  i n  F igure  47  i l l ustrates  how two drive  axes  can  be  ti gh tl y coord inated  
despi te  having  d i fferen t Device  Update  Periods  and  despi te  having  an  associated  Control l er 
Update  Period  that i s  not  an  i n teger mu l tip le  of ei ther Device  Update  Period .  
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Figure 47  – Coord ination  of two drives  with  d i fferent Update  Periods  

I n  the  above tim ing  d iagram,  the  control ler’s  motion  p lanner task sends  i den tical  command  
pos i tions  and  time stamps  to  two s lave  dri ve  axes  that,  wh i le  synchron i zed  wi th  System  Time,  
are  runn ing  at d i fferen t d ri ve  update  rates.  When  the  command  posi tion  data  arri ves  at the  
two dri ves,  they use  the  Control l er Time Stamp,  the  Command  Target Update,  and  the  
Control ler Update  Period  to  compute  new coefficien ts  to  the  i n terpolation  pol ynom ial  based  on  

the  constrain t that  the  pol ynom ia l  va lue  at time equal  to  (Con trol l er Time  Stamp +  Command  

Target Update  ×  Control l er Update  Period)  i s  the  speci fi ed  Command  Posi ti on  value.  S ince  
there  i s  no  dependency on  the  d ri ve  update  rate,  the  pol ynom ial  coefficien ts  computed  by 
each  dri ve  are  i den tical .  S ince  nei ther d ri ve  has  an  update  that coincides  wi th  th is  target time,  
the  d ri ves  use  the  fi ne  i n terpolation  pol ynom ial  to  ca lcu late  the  command  posi tion  reference  
for each  d rive  update  un ti l  a  fresh  command  pos i ti on  is  received  from  the  con trol l er.  I f a  new 
command  pos i ti on  does  not arri ve  unti l  wel l  after the  target t ime,  the  d ri ve  conti nues  to  use  
the  same pol ynom ial  equation  to  “extrapolate”  command  posi tion  for subsequent d rive  
updates  as  shown  i n  F igure  47.  Th is  extrapolation  con tinues  un ti l  fresh  data  arrives  and  new 
coefficien ts  can  be  calcu lated .  I n  th is  way,  whether by i n terpolation  or extrapolation ,  each  
s lave  axis  runs  smooth l y and  the  two  axes  stay phase  locked  wi th  the  master axis.  

6.4.6.6  Transmission  latency i ndependence  

Precise  coord ination  of mu l tip le  CIP  Motion  d ri ve  axes  can  be  maintained  even  when  the  
Control ler-to-Device  Connection  packets  i ncur s i gn i ficant delays  wh i l e  travel l i ng  across  the  
CIP  network.  I n  F igure  48,  the  packet for S lave  Drive  Axis  2  has  i ncurred  a  s ign i fican t de lay 
during  transm ission .  As  a  resu l t,  the  command  pos i tion  for th is  axis  shal l  be  extrapolated  from  
the  last fi ne  i n terpolation  pol ynom ial .  Th is  a l l ows  the  axis  to  move smooth l y through  a  
transm ission  l atency d isturbance.  When  the  new command  data  does  arri ve,  the  new 
command  value  may not  agree  wi th  extrapolated  value  due  to  extrapolation  error.  Th is  error 
can  resu l t i n  a  d isturbance to  the  motion  profi l e.  The  magn i tude  of the  extrapolation  error 
depends  on  the  d ynam ics  of the  motion  profi l e  and  the  control ler update  rate.  I n  most real -
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world  appl ications,  transm ission  latencies  l asti ng  several  update  periods  can  occur wi thou t 
any noticeable  d isturbance  to  the  associated  motion  profi l e .  

Motion 

Task

Virtual  Master Axis

Drive Slave Axis 1

Control ler

Drive Slave Axis 2

Tctr

1  ms

Command 

Position
Fine Interpolation

Fine Extrapolation
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Master Cmd

Late Command 

Position

Target Time

Tctr +  2×CUP

Target Time

Tctr +  2×CUP

Target Time

Tctr +  2×CUP

IEC  

Figure 48  – Coord ination  of mu l tiple  drive  axes   
i n  case of delayed  Control ler-to-Device Connection  packets  

6.4.6.7  System  Time Offset  compensation  

6.4.6.7. 1  General  

CIP Motion  is  bu i l t  on  the  foundation  of CIP  Sync and  i ts  underl ying  I EC  61 588: 2009  time 
synchron ization  protocol ,  wh ich  defines  a  mechan ism  to  d istribute  and  synchron i ze  time  for 
devices  on  a  network.   

Using  the  I EC 61 588: 2009-based  CIP  Sync protocol ,  each  device  on  the  network has  a  
representation  of System  Time  that i s  t i ghtl y synchron ized  wi th  the  Grand  Master C lock of the  
network.  System  Time  for each  device  i s  defi ned  as  the  sum  of the  device’s  l ocal  cl ock time 
and  the  device’s  System  Time  Offset.  W i th  CIP  Sync,  i t  i s  importan t to  note  that wh i le  the  
l ocal  clock runs  at the  same frequency as  the  Grand  Master C lock,  i t  i s  not strictl y phase  
l ocked  to  the  Grand  Master C lock.  On l y the  device’s  System  Time value  is  phase  l ocked  to  
the  Grand  Master Clock and  i s  su i table  for synchron izing  data  exchange between  the  
con trol l er and  the  d ri ve  device.  

Accord ing  to  the  CIP  Sync protocol ,  System  Time can  i ncur l arge  s tep  changes,  from  a  few 
m i l l iseconds  to  many years,  and  these  step  changes  are  propagated  through  the  network to  
each  device.  These  step  changes  i n  t ime  may be  caused ,  for example,  by the  user manual l y 
ad j usting  the  master’s  absolu te  time to  correct for clock d ri ft,  or by a  change i n  t ime  
mastersh ip.  I EC 61 588: 2009  does  not address  step  changes  i n  time as  part of i ts  protocol  
and ,  therefore,  has  no  provision  for hand l i ng  th is  cond i tion  during  real  time  control  operation .  
The  CIP  Sync standard  defines  a  concept cal led  Time Step  Compensation  that,  when  
implemented  i n  device’s  Motion  Device  Axis  Object,  effectivel y hand les  th is  cond i tion .  The  
fol l owing  subclause  describes  th is  a lgori thm  i n  detai l .  

6.4.6.7.2  Time step  compensation  

Accord ing  to  CIP  Sync,  step  changes  to  the  master clock time shal l  propagate  through  the  
d istribu ted  time system ;  the  time  to  propagate  th is  step  change  i n  time through  the  system  
from  the  time  master to  the  furthest time  s lave  is  a  function  of the  sync packet i n terval  (defau l t  
i s  2  s)  and  the  number of hops  (1  hop  per I EC  61 588: 2009  boundary clock,  for example  a  
swi tch  implementing  the  I EC  61 588: 2009  protocol ) .  Th is  i s  i l l ustrated  i n  F igure  49.  
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Figure 49  – Propagation  of a  step  change in  time  

I n  F igure  49,  the  Source  Clock is  going  to  receive  a  System  Time  ad justment one  sync 
i n terval  before  the  Desti nation  Clock.  Thus,  System  Time for the  Source  Clock is  going  to  be  
skewed  re lative  to  System  Time for the  Desti nation  Clock for an  enti re  sync packet i n terval .   

The  variabi l i ty i n  propagating  th is  time ad justment though  the  system  creates  a  problem  for 
time stamped  based  motion  con trol  i n  that the  time stamp i n  the  source  device,  say the  
con trol l er,  may not be  appl icable  when  received  by the  destination  device,  say a  d ri ve,  
because  System  Time for the  source  and  destination  devices  i s  skewed.  Th is  effect i s  further 
i l l ustrated  in  Table  24.  

Table  24  – Propagation  of a  step  change in  time (example  1 )  

Time Sync In terval  Master time  Source  time (control ler)  Destination  time (d rive)  

1  1 00  1 00  1 00  

2  200  +  1  000  200  200  

3  1  300   300  +  1  000  300  

4  1  400  1  400  400  +  1  000  

5  1  500  1  500  1  500  

 

At Time Sync I n tervals  1  and  2 ,  both  the  timestamp source  clock i n  the  con trol l er,  and  
timestamp destination  clock in  the  d rive  both  have  the  same notion  of time,  i . e.  System  Time.  
At Sync I n terval  2 ,  a  s tep  change in  t ime  occurs  at the  master clock that  propagates  to  the  
con trol l er in  Sync I n terval  3 ,  thus  affecti ng  the  source  clock time stamp sen t to  the  d ri ve  
device.  I t  i s  not un ti l  Sync I n terval  4  that the  d rive  sees  the  step  change.  Any time stamp data  
sen t from  the  control l er to  the  d rive  between  Sync I n tervals  3  and  4  wi l l  not  correlate  wi th  the  
d ri ve’s  notion  of time.  

CIP  Motion  and  CIP  Sync extend  the  I EC  61 588:2009  protocol  to  hand le  th is  cond i ti on .  Th is  i s  
done  by defin ing  a  run-time  algori thm  in  the  desti nation  d ri ve  device  that can  detect th is  t ime  
step  cond i tion  and  ad j ust the  va lue  of the  received  timestamp so  that  i t  i s  accurate.  Two  
cond i tions  are  poss ib le :  

Master 
Clock 

Source  
Clock 

Boundary 
Clock 

Destination  
Clock 

One  sync i n terval  
delay th rough  
swi tch  

IEC 
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1 )  the  source  device  has  seen  a  step  change i n  time bu t the  desti nation  device  has  not;  

2)  the  desti nation  device  has  seen  a  s tep  change i n  time  bu t the  source  device  has  not.  

The  key component of the  a lgori thm  is  the  System  Time Offset va lue  defined  as  part of the  
CIP  Sync’s  Time Sync Object.  Th is  offset value  i s  added  to  the  l ocal  clock time to  generate  
System  Time,  that i s ,  

System  Time =  Local  C lock +  System  Time Offset(drive)  

When  the  system  is  synchron ized ,  at  a  g iven  moment of time,  the  Local  Clock values  and  the  
System  Time Offset values  may d i ffer from  device  to  device,  bu t the  System  Time va lue  shal l  
be  the  same wi th in  the  accuracy of the  I EC  61 588:2009  protocol  implementation .  

NOTE  The  System  Time  Offset  va l ue  associated  wi th  the  d ri ve  device  i s  provided  by the  Time  Sync Object  and  
comes  pre-fi l tered  to  attenuate  the  i n fl uence  of network traffi c  i nduced  no i se.  

A step  change i n  time i s  i nd icated  by a  change  in  the  System  Time Offset va lue  of e i ther the  
source  or desti nation  devices.  The  source’s  System  Time Offset i s  sent to  the  destination  
device  as  an  offset a long  wi th  the  source’s  System  Time as  the  data  time stamp.  The  
destination  device  compares  the  offset received  to  the  previous l y received  offset to  determ ine  
i f a  step  change has  occurred  and  ad justs  the  received  timestamp value  accord ing l y.  

The  Offset Compensation  a l gori thm ,  as  i t  appl ies  to  the  received  Timestamp from  the  
con trol l er via  the  C-to-D  connection ,  i s  stated  as  fol lows:  

Timestampcomp  =  T imestamprec  +  Offset  Compensation  

Offset Compensation  =  Offsetdest  – Offsetdest( l ast))  – (Offsetsrc  –  Offsetsrc(l ast)))  

where,  

Timestamprec  =  received  time  stamp from  control ler.  

Timestampcomp  =  compensated  time stamp from  control ler.  

Offsetdest  =  the  curren t va lue  of the  System  Time Offset at  the  desti nation .  

Offsetdest( l ast)  =  the  previous  value  of the  System  Time  Offset at  the  destination .  

Offsetsrc  =  the  received  value  of the  System  Time Offset from  the  source.  

Offsetsrc(l ast)  =  the  previous  va lue  of the  System  Time Offset from  the  source.  

Whenever the  d rive  determ ines  that e i ther the  source  or desti nation  System  Time  Offsets  
have  changed ,  the  fo l l owing  ca lcu lation  i s  performed  to  check i f there  has  been  a  system  wi de  
step  change i n  t ime.  

I f |Offset Compensation |  <=  Step  Threshold  

Offsetdest( l ast)  =  Offsetdest  

Offsetsrc(l ast)  =  Offsetsrc  

where  Step  Threshold  i s  a  number that defines  the  smal lest time step  that can  occur i n  the  
system .  For CIP  Motion  systems  th is  number i s  typical l y set to  the  RPI  of the  CIP  Motion  
Connection  via  the  optional  Motion  Device  Axis  Object cl ass  attribute,  Step  Threshold .  I f the  
Step  Threshold  attribute  is  not supported  in  the  device,  the  defau l t  Step  Threshold  value  of 
1  ms  is  used .  

I f Offset Compensation  i s  g reater than  the  Step  Threshold ,  i nd icati ng  that a  system  wide  step  
change i n  t ime has  occurred ,  the  Offset Compensation  a l gori thm  wi l l  hold  (rather than  
re in i ti a l i ze)  the  last “pre-step  change”  Time Offset va lues  for the  d ri ve  and  the  control l er un ti l  
the  match ing  Time Offset change i s  detected  and  d rops  the  Offset Compensation  be low the  
Step  Threshold .  Once the  step time  change i s  complete,  the  Offset Compensation  value  i s  
once  again  smal l  and  the  control ler System  Time  closel y matches  the  d ri ve  System  Time.  
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Depend ing  on  the  network location  of the  Grand  Master clock,  the  d ri ve  device  m ight see  the  
Time Offset change  before  the  control l er or visa  versa.  The  al gori thm  hand les  both  cases.  

Table  25  provides  an  example  of how System  Time Offset Compensation  works.  For 
i l l ustration  purposes,  a  packet i s  assumed  to  be  sen t at  the  sync i n terval  wi th  no  propagation  
de lay.  

Table  25  – Propagation  of a  step  change in  time (example  2)  

Time 
Sync 

In terval  

Master 
time  

Timestamp source  (con trol ler)  Timestamp destination  (drive)  

Local  
clock 

Offset  Last 
offset  

Local  
time  

Time 
stamp  

Local  
clock 

Offset  Last 
offset  

Local  
time 

Offset 
comp 

Ad j . time  
stamp  

1  1 00  0  1 00  1 00  1 00  1 00  0  1 00  1 00  1 00  0  1 00  

2  200  +  
1  000  

1 00  1 00  1 00  200  200  1 00  1 00  1 00  200  0  200  

3  1  300   200  1 00  +  
1  000  

1 00  1  300  1  300  200  1 00  1 00  300  -1  000  300  

4  1  400  300  1  1 00  1 00  1  400  1  400  300  1 00  +  
1  000  

1 00  1  400  0  1  400  

5  1  500  400  1  1 00  1  1 00  1  500  1  500  400  1  1 00  1  1 00  1  500  0  1  500  

 

At Sync I n terval  2  a  step  change of 1  000  occurs  i n  the  master clock and  i s  propagated  to  the  
timestamp source  clock,  say the  con trol ler,  i n  Sync I n terval  3.  The  time stamp received  at the  
destination  clock,  the  d ri ve  i n  th is  example,  i s  compensated  for by the  Offset Compensation  
value  of 1  000  accord ing  to  the  above  a l gori thm ,  resu l ti ng  i n  an  Ad j usted  Control l er Time 
Stamp value  that i s  cons istent wi th  the  d rive’s  Local  Time  even  though  i t  has  not yet seen  the  
step  change.  I n  Sync I n terval  4 ,  the  d rive  sees  the  step  change  and  the  computed  Offset  
Compensation  value  i s  once  again  0  because  i n  the  Offset Compensation  al gori thm  the  
source  and  desti nation  del ta  Offset terms  cancel .  S ince  the  Offset Compensation  va lue  i s  now 
less  than  the  Step  Threshold ,  the  Last Offset values  are  i n i tia l i zed  to  the  curren t Offset va lues  
as  shown  i n  sync i n terval  5  and  no  further Offset  Compensation  i s  requ i red .  

6.4.6.7 .3  Frequency step  compensation  

Whi le  the  above a l gori thm  works  wel l  for cases  where  a  s i gn i fican t step  change i n  System  
Time  i s  propagated  through  the  system,  i t  does  not hand le  the  case  where  there  i s  a  s tep  
change to  the  master clock frequency as  can  occur when  in troducing  a  new Grand  Master 
clock.  When  th is  occurs,  a  s i gn i ficant  change  to  the  System  Time  Offset occurs  whenever the  
device  receives  an  I EC  61 588: 2009  Sync message for as  many Time Sync cycles  as  i t  takes  
to  fu l l y synchron ize  the  device’s  clock to  the  new Grand  Master clock.  These  Time Offsets  
may or may not occur for the  con trol l er,  especia l l y i f the  con trol ler i s  assum ing  the  ro le  of the  
new Grand  Master,  i n  wh ich  case  the  control l er Time Offset  value  never changes!  I f the 
con trol l er never reports  a  match ing  Time Offset change then  the  Time Offset changes  
accumu late  i n  the  device  and  i n troduce  a  phase  sh i ft between  the  device  and  the  con trol l er 
that can  be  qu i te  l arge,  i . e.  g reater than  1  ms.  Th is  i s  general l y unacceptable  when  runn ing  a  
h igh  performance motion  control  appl ication .  

To  m i ti gate  th is  Step  Frequency Change case  the  above Offset Compensation  a lgori thm  shal l  
be  mod i fied  to  compensate  for the  associated  phase  sh i ft.  The  maximum  frequency change  
that  can  occur during  a  Grand  Mastersh ip  change  is  l im i ted  to  be  0, 02  %  by the  
I EC 61 588: 2009  speci fied  crysta l  to lerance.  Th is  l im i ts  the  magn i tude  of the  Time Offset  
changes  to  the  product of the  maximum  frequency d i fferentia l ,  the  Time  Sync I n terval ,  and  the  
number of boundary clock hops  between  the  Grand  Master and  the  device.  A practica l  l im i t  for 
the  Time Offset changes  due  to  change i n  Grand  Mastersh ip  i s  p l aced  at around  1  ms.  

The  amount of phase  sh i ft that can  be  i n troduced  between  Sync message updates  due  to  the  
frequency step  can  be  substan tia l ,  e . g .  around  1 00  µs.  Attempting  to  ad j ust the  Offset  
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Compensation  value  by th is  amount immed iate l y wou ld  cause  a  s i gn i fican t  motion  d isturbance  
i f the  device  was  operational  at the  time.   So,  to  avoid  d isturb ing  motion ,  the  Time  Offset 
Compensation  a l gori thm  shal l  be  mod i fied  to  g radual l y reduce  the  Offset  Compensation  value  
to  zero  to  e l im inate  the  phase  sh i ft.  Th is  gradual  correction  i s  done  at a  rate  of 1  µ s  of phase  
correction  per m i l l i second  of runn ing  time,  insuring  that  a  1  ms  phase  correction  can  be  
completed  i n  a  1  s  Time Sync I n terval .  

I f the  device  i s  i n  the  m idd le  of perform ing  such  a  phase  correction  and  a  new Time Offset i s  
sen t to  the  device  from  the  control ler,  i t  i s  poss ib le  that the  phase  correction  process  is  going  
to  s top  prematurel y,  resu l ti ng  in  a  persisten t phase  sh i ft between  the  con trol l er and  the  device  
System  Time clocks.  S ince  th is  i s  unacceptable,  the  mod i fied  a l gori thm  insures  that any 
uncorrected  phase  sh i ft i s  carried  i n to  the  next T ime Sync I n terval .  

The  mod i fied  Time Offset  Compensation  a lgori thm  is  as  fol lows:  

Timestampcomp  =  T imestamprec  +  Offset  Compensation .  

where,  

Offset Compensation  =  Variance – Phase  Correction .  

The  values  for the  new terms  Variance,  and  Phase  Correction  are  calcu lated  based  on  
whether or not  the  Time Offset values  have  changed .  Here  are  the  two cases.  

I f Offsetdest  or Offsetsrc  h ave  changed  from  the ir l ast  va lue:  

Variance  =   ( (Offsetdest  –  Offsetdest(l ast))  – (Offsetsrc  –  Offsetsrc(l ast)))  

 

Variance  =  Variance  +  Phase  Remain ing  

Phase  Correction  =  0  

Phase  Remain ing  =  0  

 

I f | Variance|  <=  Step  Threshold  

Case  =  Normal  Sync 

Offsetdest( l ast)  =  Offsetdest  

Offsetsrc(l ast)  =  Offsetsrc  

 

E lse  |Variance|  >  S tep  Threshold  

Case  =  Time Step  Change  

 

E lse  i f Offsetdest  and  Offsetsrc  have  not changed :  

Case  =  Normal  Sync 

I f Variance  =  Phase  Correction  

No  Operation  

E lse  I f Variance  >  Phase  Correction  

Phase  Correction  =  Phase  Correction  +  RPI /1 000  

I f Phase  Correction  >  Variance  

Phase  Correction  =  Variance  

Phase  Remain ing  =  Variance-Phase  Correction  

E lse  I f Variance  <  Phase  Correction  
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Phase  Correction  =  Phase  Correction  – RPI /1 000  

Phase  Correction  <  Variance  

Phase  Correction  =  Variance  

Phase  Remain ing  =  Variance  – Phase  Correction  

 

Case  =  Time Step  Change  

No  Operation  

Th is  mod i fied  vers ion  Time Offset Compensation  a lgori thm  is  very robust,  covering  step  
changes  i n  System  Time,  and  s tep  changes  in  Grand  Master clock frequency.  The  a l gori thm  
wi l l  e l im inate  any pers isten t phase  sh i fts  between  the  con trol l er and  the  device  under these  
ci rcumstances  wi thou t d i sturbing  motion  during  rea l -time operation .  

6.5  Device  startup procedure  

6.5. 1  General  

I n  th is  subclause,  the  start-up  process  of a  CIP  Motion  device  i s  d iscussed .  For the  sake  of 
brevi ty,  the  exact messages  and  their formats  wi l l  not be  presented .  The  objecti ve  is  to  ou tl i ne  
the  steps  and  the  exchanges  that take  p lace  between  the  con trol l er and  the  device  i n  order to  
correctl y configu re  the  CIP  Motion  device.  

The  device  startup  i nvolves  th ree  d isti nct processes  wh ich  are  i n i ti ated  by the  CIP  Motion  
con trol l er and  responded  to  by each  CIP  Motion  device  on  the  network.  They are:  

1 )  Motion  I /O  Connection  creation ;  

2)  Motion  Object  configuration ;  

3)  time synchron ization .  

These  processes  may occur i n  para l le l  or consecutive l y depend ing  on  the  particu lar 
implementation .  Device  Configuration  may occur via  the  CIP  Motion  I /O  Connection  or 
separate  connected  expl ici t  messag ing .  The  s tartup  process  is  ou tl i ned  i n  the  fol lowing  
subclauses.  

6.5.2  Motion  I /O  Connection  creation  

Motion  I /O  Connections  are  created  on  EtherNet/I P  us ing  e i ther the  common  CIP  
Forward_Open  or Large_Forward_Open  services  (see  I EC  61 1 58-5-2  and  I EC  61 1 58-6-2).  
These  services  speci fy the  maximum  s ize  of the  Contro l -to-Device  and  Device-to-Control ler 
Connection  data  structures  and  expl ici tl y target an  I npu t and  Ou tput Connection  Poin t for the  
Motion  Device  Axis  Object class.  

I n  order to  open  th is  connection  to  the  Motion  Device  Axis  Object cl ass,  the  orig inator 
constructs  a  Forward_Open  service  wi th  the  E lectron ic  Key segment and  two Appl ication  
Paths  that represent  the  Configuration  data  block and  the  set  of Consum ing/Producing  data  
b locks  to  be  used  wi th  th is  connection .  See  the  Connection  Manager Object i n  I EC  61 1 58-5-2  
and  I EC  61 1 58-6-2  for fu l l  d eta i l s  of the  Forward_Open  service.  

The  Configuration  path  i s  encoded  as  Connection  Poin t 81  (0x51 )  of the  Motion  Device  Axis  
Object (0x42) .  The  I /O  Connection  data  path  i s  encoded  as  Connection  Poin t 2  of the  Motion  
Device  Axis  Object,  and  shal l  a lways  match  the  Format Revis ion  of the  C-to-D  and  D-to-C 
Connection  Data  Structu res.  Next,  the  Data  Segment (0x80)  con tains  4  words  (8  bytes)  of 
configuration  data  as  defined  by the  Data  Segment Configuration  B lock below.  Thus,  for th is  
re lease  of the  speci fication  the  Appl ication  Path  and  Data  Segment of the  Forward_Open  
service  shou ld  appear as  fo l l ows:  

20  42  2C  51  2C  02  80  04  … fol l owed  by the  4  word  Configuration  B lock (Rev 1 )   
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I n  add i tion  the  Appl ication  Path ,  the  fol l owing  i n formation  i s  a lso  i ncluded  i n  the  
Forward_Open  service:  

T-to-O  Connection  S ize:  220  bytes  (example  on l y)  

T-to-O  Connection  S ize  Type:  Variable  

T-to-O  Connection  Type:  Poin t-Poin t  

 

O-to-T  Connection  S ize:  220  bytes  (example  on l y)  

O-to-T Connection  S ize  Type:  Variable  

O-to-T Connection  Type:  Poin t-Poin t  

The  O-to-T Connection  i n fo  corresponds  to  the  Control l er-to-Device  Connection  wh i le  the  
T-to-O  Connection  i n fo  corresponds  to  the  Device-to-Control l er Connection .  I n  the  above 
example,  the  T-to-O  and  O-to-T Connection  S ize  may vary depend ing  on  the  con trol l er 
implementation .  

As  s tated  above,  i n  add i tion  to  Connection  Poin ts  and  device  Keyi ng  in formation ,  the  
Forward_Open  service  a l so  con ta ins  a  Configuration  B lock in  the  Data  Segment of the  service  
request.  The  Configuration  B lock i s  used  to  veri fy that the  power structure  associated  wi th  the 
device  matches  that of the  device  selected  by the  con trol ler.   

The  Configuration  B lock for Format Revis ion  1  i s  an  8-byte  data  s tructure  defined  as  shown  in  
F igu re  50.  

  32-bi t  Word  (octet  1  |  octet  2  |  octet  3  |  octet  4 )    

 

Data Segment Configuration  Block 

Confi gu ration  Rev Confi gu ration  B i ts  (reserved)  

Dri ve  Power S tructu re  C lass  I D  

IEC 

Figure 50  – Configuration  Block Format Revis ion  1  (Connection  Point  81 )  

The  Format Revis ion  e lement represents  the  revision  of the  Configuration  B lock data  
structu re.  I f the  format of the  Connection  B lock changes  i n  fu ture  revis ions  of th is  
speci fication ,  the  Format Revis ion  number shal l  be  i ncremented  as  shal l  the  associated  
Connection  Poin t.  The  Format Revis ion  for the  Configuration  B lock as  defined  above i s  1 ,  
wh ich  corresponds  to  Connection  Poin t 81  (0x51 ) .  

The  Configuration  B i ts  fi e ld  for a  CIP  Motion  device  has  on l y one  bi t  cu rrentl y defined ,  the  
Veri fy Power Rating  b i t  as  b i t  0 .  I f th is  b i t  i s  set,  the  device  shal l  veri fy that the  Drive  Power 
Structure  Class  ID  of the  Forward_Open  matches  the  Drive  Power Structure  Class  I D  attribu te  
va lue  of the  d ri ve  device.  I f the  values  do  not match ,  the  Forward_Open  service  response  
shal l  i nd icate  a  Data  Segment error.  Speci fica l l y,  the  d ri ve  shal l  return  a  General  Status  of 
0x09  (Data  Segment Error)  wi th  an  Extended  Status  of 0x04.  

The  Configuration  B lock structure  for Format Revis ion  2 ,  Connection  Poin t 82  (0x52),  i s  a  
variable  l eng th  data  structure  that extends  the  Format Revis ion  1  s tructure  to  carry Drive  
Power Structure  Axis  ID  i n formation  needed  to  veri fy power structures  associated  wi th  each  
axis  i nstance  of the  mu l ti -axis  d ri ve.  The  Data  Segment s i ze,  i n  words,  determ ines  the  number 
of Drive  Power Structure  Axis  ID  e lements  i n  the  array.  

The  Configuration  B lock for Format Revis ion  2  i s  an  8-byte  data  s tructure  defined  as  shown  in  
F igu re  51 .  
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  32-bi t  Word  (octet  1  |  octet  2  |  octet  3  |  octet  4 )    

 

Data Segment Configuration  Block 

Format Revis ion  Confi g  B i ts  (reserved)  

Dri ve  Power S tructu re  C lass  I D  

Dri ve  Power S tructu re  Axis  I D[n ]  

IEC 

Figure 51  – Configuration  Block Format Revis ion  2  (Connection  Point  82)  

I n  th is  case,  i f the  Veri fy Power Rating  b i t  i s  set,  the  device  shal l  veri fy e i ther that  the  Drive  
Power Structure  Class  I D  of the  Forward_Open  matches  the  Drive  Power Structure  Class  I D  
attribute  value  of the  d rive  device  or that the  Drive  Axis  Power Structure  Axis  IDs  match  the  
correspond ing  Drive  Power Structure  Axis  ID  attribu te  values  associated  wi th  each  d ri ve  axis  
i nstance.  I f i n  e i ther case,  the  values  do  not match ,  the  Forward_Open  service  response shal l  
i nd icate  a  Data  Segment error.  Speci fical l y,  the  d rive  shal l  return  a  General  Status  of 0x09  
(Data  Segment Error)  wi th  an  Extended  Status  of 0x04  i f the  Drive  Power Structure  Class  ID  
values  do  not match .  I f the  Drive  Power Structure  Axis  ID  values  do  not match  the  

Forward_Open  service  returns  and  Extended  Status  of 0x05 +  n ,  where  n  i s  the  i ndex of the  
fi rst Drive  Power Structu re  Axis  I D  e lement i n  the  Configuration  B lock that  fai l ed .  S ing le  axis  
d rives  or mu l ti -axis  d rives  wi th  i dentica l  power structu res  need  on l y use  the  Drive  Power 
Structure  Class  ID  to  veri fy the  power rati ng ,  i n  wh ich  case  the  Revis ion  2  Configuration  B lock 
degenerates  to  the  Revis ion  1  Configuration  B lock structure.  Bu t i n  the  case  of a  mu l ti -axis  
d rive  wi th  i ndependent power structures,  the  Drive  Power Structure  Class  ID  is  set to  0  and  
the  Drive  Power Structure  Axis  ID  array conta ins  a l l  the  IDs  that need  to  be  veri fied  against  
the  Power Structure  Axis  ID  attribute  va lues  associated  wi th  each  drive  axis  i nstance.  See  
descriptions  for the  Drive  Power Structure  Class  I D  class  attribu te  and  Drive  Power Structure  
Axis  ID  instance  attribu te  for further detai l s .  

Support for Format Revis ion  2  of the  Configuration  B lock structure  is  requ i red  when  
implementing  a  modu lar mu l ti -axis  CIP  Motion  d ri ve  device  wi th  m ixed  power structures.  Al l  
other types  of CIP  Motion  devices  (e. g .  s ing le  axis  d ri ves,  and  mu l ti -axis  d rives  wi th  i dentical  
power structure  ratings ,  encoders,  converters ,  etc)  are  requ ired  to  e i ther support  Format 
Revis ion  1  or Format Revis ion  2 .  CI P  Motion  devices  need  on l y support one  Format Revis ion .  
CIP  Motion  devices  us ing  Format Revis ion  1  are  not requ ired  to  support Format Revis ion  2 .  
S im i l arl y,  CIP  Motion  devices  using  Format Revision  2  are  not  requ i red  to  support Format 
Revis ion  1 .  Con trol l ers  are  general l y capable  of send i ng  e i ther Configuration  B lock Format to  
the  device,  and  shal l  use  whatever Format Revis ion  the  speci fic device  profi l e  supports.  

The  RPI  (Requested  Packet I n terval )  of the  Forward_Open  for th is  C lass  1  I /O  connection  i s  
set  to  the  Control ler Update  Period .  Th is  value  is  appl ied  to  the  Control l er Update  Period  
class  attribute  of the  Motion  Device  Axis  Object.  CI P  Motion  tim ing  requ i res  that the  
connection  API  (Actual  Packet I n terval )  match  the  RPI  of the  control ler’s  Forward_Open  
service  request.  Thus,  i n  the  con text of a  CIP  Motion  I /O  Connection ,  RPI  and  API  are  
synonymous.  

Once the  C-to-D  and  D-to-C  connections  have  been  successfu l l y establ ished  us ing  
Forward_Open  service,  the  con trol ler and  the  device  are  each  responsib le  for transm ission  of 
data  packets  at  the  RPI .   

The  fi rst C-to-D  packet transm i tted  by the  con trol l er shal l  con tain  a  va l i d  Connection  Format 
and  Format Revis ion .  The  Update  ID ,  Last Update  I D,  I nstance  Count,  and  Time Data  Set 
e lements  are  a l l  set to  zero.  The  Node Con trol  e lement i s  set to  0x01  s ince  the  in ten tion  i s  
Remote  con trol  of the  device.  Note  that the  Con trol l er Data  Val i d  b i t  i n  the  Node Control  fi e ld  
i s  not set i nd icating  that the  control ler i s  not send ing  any va l i d  i nstance  data  i n  th is  update.  
No  add i ti onal  data  is  requ ired  for the  C-to-D  connection .  F igure  52  shows a  typical  i n i tia l  
C-to-D  connection  data  b lock.  
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In i tial  C-to-D  connection  data  block 

Connection  Format =  6  Format  Revis ion  =  2  Update  I D  =  0  Node  Control  =  1  

I nstance  Count  =  0  0  Last  Recei ved  I D  =  0  Time  Data  Set  =  0  

IEC 

Figure 52  – Typical  in i tial  C-to-D  connection  data  block 

Sim i larl y,  the  fi rst D-to-C packet transm i tted  by the  device,  i n  response  to  the  in i tia l  C-to-D  
packet,  shal l  conta in  a  va l i d  Connection  Format and  Format Revis ion .  The  Update  I D,  
I nstance  Count,  and  Time Data  Set  e lements  are  a l l  set to  zero.  The  Node Status  element i s  
set to  0x01  s i nce  the  i n ten tion  i s  Remote  control  of the  device.  S ince  there  is  l i ttl e  i f any CIP  
Motion  Connection  hand l i ng  functional i ty runn ing  i n  th is  earl y phase  of the  start-up  sequence,  
the  Node  Alarms  and  Node Fau l t  e lements  are  both  set to  0  as  wel l .  Note  that the  Device  
Data  Val i d  b i t  i n  the  Node Status  fi e ld  i s  not set  i nd icating  that  the  device  i s  not  send ing  any 
va l i d  instance  data  at th is  time.  Unti l  the  control ler sets  the  Control ler Data  Val i d  b i t  i n  the  
Node Con trol  fi e ld ,  the  device  s impl y con ti nues  to  send  j ust the  D-C Connection  Header wi th  
the  Update  I D,  I nstance  Count,  and  Time Data  Set e lements  a l l  set to  zero.  No  add i tional  data  
is  requ ired  for the  D-to-C  connection  i n  th is  phase.  F igure  53  shows  a  typical  i n i tia l  D-to-C  
connection  data  block.  

In i tial  D-to-C  connection  data  block 

Connection  Format =  7  Format  Revis ion  =  2  Update  I D  =  0  Node  Status  =  0  

I nstance  Count  =  0  Node  Fau l t/Alarm  =  0  Last  Update  I D  =  0  Time  Data  Set  =  0  

IEC 

Figure 53  – Typical  in i tial  D-to-C  connection  data  block 

Once the  fi rst  C-to-D  and  D-to-C  packets  have  been  transm itted ,  each  device  keeps  i ts  part  of 
the  CIP  Motion  I /O  Connection  a l i ve  by send ing  Refresh  packets  at the  RPI .  Refresh  packets  
are  defined  as  CIP  packets  that have  the  same CIP  Sequence  Coun t as  the  previous l y 
transm i tted  CIP  packet.  Transm ission  and  processing  of these  Refresh  packets  i s  typ ical l y 
hand led  by l ow-level  CI P  d ri vers  and  transparen t to  the  h igher l evel  CIP  Motion  Connection  
hand ler.   

Once  the  con trol l er has  the  Control ler Task runn ing  and  is  ready to  manage the  CIP  Motion  
Connection ,  i t  i s  ready to  send  configuration  data  to  the  device  thus  marking  the  end  of the  
Connecting  phase  of the  start-up  procedure  and  the  beg inn ing  of the  Configuration  phase.  

6.5.3  Motion  Device  Axis  Object  configuration  

Motion  Device  Axis  Object configu ration  is  accompl ished  us ing  ei ther the  common  
Set_Attributes_List service  or the  object speci fic Set_Axis_Attribu tes_List service  defined  by 
the  Motion  Device  Axis  Object and  supported  by the  CIP  Motion  I /O  Connection .  Th is  
subclause  assumes that the  control l er uses  the  CIP  Motion  I /O  Connection  to  configure  the  
device,  s i nce  th is  wou ld  be  more  typical ,  and  the  method  of us i ng  the  Set Attribu te  L ist 
service  i s  a l ready wel l  u nderstood .  

The  fi rst s tep  i n  the  configuration  process  i s  to  establ ish  the  class  attributes  of the  Motion  
Device  Axis  Object.  To  do  th is  the  control l er sends  a  Set_Axis_Attribu tes_List service  to  the  
class  ( i . e .  i nstance 0)  of the  obj ect.  F i gure  54  i l l ustrates  the  typical  con ten ts  of the  fi rst C-to-D  
class  attribute  configuration  packet.  

1 st Class  instance con figuration  C-to-D  connection  data  block 

Connection  Format  =  6  Format Revis i on  =  2  Update  I D  =  1  Node  Control  =  5  

I nstance  Count =  1  0  Last  Recei ved  I D  =  0  Time  Data  Set  =  0  

I nstance  Num  =  0  -  I nstance  B lk S i ze  =  8  Cycl i c  B l k S i ze  =  0  

Cmd  B lk  S i ze  =  0  Wri te  B l k S i ze  =  0  Event  B l k S i ze  =  0  Servi ce  B lk  S i ze  =  6  

Transacti on  I D  =  1  Servi ce  Code  =  76  0  0  

Set_Axis_Attri bu tes_List  Speci fi c  Request  Data  (2  attri bu tes)  

IEC 

Figure 54 – Typical  contents  of fi rst  C-to-D  class  attribute  configuration  packet  
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Note  that the  Update  I D  i s  now incrementing  wi th  every packet  sen t by the  control ler and  that 
the  Node  Control  e lement i s  now set to  5  i nd icating  that the  con trol ler i s  now send ing  va l i d  
i nstance  data.  The  I nstance  Coun t i s  1  s i nce  in  th is  case  we are  on l y send ing  data  to  the  
class,  i . e .  I nstance  Number 0 .  Also  note  that the  Time  Data  Set i s  1  and  the  con trol l er i s  
send ing  the  Con trol l er Update  Period  to  the  device.  On l y the  I nstance  B lock Size  and  Service  
B lock S ize  have  non-zero values.  A value  of 0  for the  Cycl ic B lock S ize  and  Event B lock S ize  
ind icates  that these  b locks  are  not included  i n  th is  C-to-D  Connection  Data  B lock.   

The  device  processes  th is  C-to-D  packet as  soon  as  possib le  to  provide  timel y D-to-C  
transm ission .  The  Update  ID  for the  D-to-C  packet i s  a lso  now i ncrementing  wi th  every packet  
sen t by the  device  and  the  device  i s  i nd icati ng  that the  i nstance  data  is  now val i d .  Th is  packet  
may or may not i nclude  the  Set_Axis_Attribu tes_List  service  request depend ing  on  the  priori ty 
g i ven  to  the  service  request process ing .  F i gu re  55  i l l ustrates  a  typical  response to  the  above  
fi rst C-to-D  class  configuration  packet assum ing  that the  service  response  data  is  i ncluded .  

1 st Class  instance con figuration  D-to-C  connection  data  block 

Connection  Format  =  7  Format Revis ion  =  2  Update  I D  =  1  Node  Status  =  5  

I nstance  Count  =  1  Node  Fau l t/Alarm  =  0  Last  Recei ved  I D  =  1  Time  Data  Set  =  0  

I nstance  Num  =  0  -  I nstance  B lk S i ze  =  7  Cycl i c  B l k S i ze  =  0  

Act  B l k S i ze  =  0  Read  B lk S i ze  =  0  Event  B l k S i ze  =  0  Service  B lk  S i ze  =  5  

Transacti on  I D  =  1  Servi ce  Code  =  76  Genera l  S tatus  =  0  Extended  Status  =  0  

Set_Axis_Attri bu tes_List  Speci fi c  Response  Data  (2  attri bu tes)  

IEC 

Figure 55 – Typical  response  to  fi rst  C-to-D  class  configuration  packet  

I n  add i ti on  to  send ing  th i s  response,  the  device  a lso  schedu les  the  next D-to-C transm ission  
to  be  1  Control l er Update  Period  from  the  time the  C-to-D  packet was  received .  I f the  next C-
to-D  packet to  the  device  is  l ate  or l ost,  the  device  sends  the  next D-to-C packet as  previous l y 
schedu led ,  and  schedu les  the  next D-to-C  packet transm ission .  Normal l y,  however,  the  next  
C-to-D  packet arrives  prior to  previous l y schedu led  D-to-C transm iss ion ,  so  the  device  
processes the  packet and  immed iatel y sends  the  D-to-C  response  and  schedu les  the  next 
transm ission  one  Control ler Update  Period  later.  Th is  procedure  synchron izes  the  device  D-
to-C  packet transm issions  wi th  the  Control l er Task schedu le  wi thout requ iring  that the  
con trol l er and  device  clocks  be  synchron ized  to  each  other.  

NOTE  I n  general ,  the  Update  I Ds  associated  wi th  the  C-to-D  packet and  D-to-C packet for a  g i ven  cycle  match .  

Once the  class  attribu tes  are  configured ,  the  Motion  Device  Axis  Object configuration  
con tinues  wi th  configuration  of the  i nd ividual  object instances  unti l  a l l  i nstances  are  
configured .  Th is  i s  typ ical l y done  one  instance  at a  time,  bu t cou ld  be  us ing  mu l ti p le  instances  
to  configu re  a l l  axes  in  para l l e l .  I f fact,  the  i n i tia l  axis  instance  configuration  cou ld  beg in  i n  the  
same packet as  the  class  i nstance  configuration .  The  device  is  requ i red  to  hand le  a l l  these  
cases.  F i gure  56  i l l ustrates  the  typical  con ten ts  of the  fi rst C-to-D  axis  i nstance  configuration  
packet.  

1 st Axis  i nstance  configuration  C-to-D  connection  data  block 

Connection  Format  =  6  Format Revis ion  =  2  Update  I D  =  4  Node  Control  =  5  

I nstance  Count  =  1  0  Last  Recei ved  I D  =  3  Time  Data  Set  =  0  

I nstance  Num  =  1  – I nstance  B lk  S i ze  =  84  Cycl i c  B l k S i ze  =  0  

Cmd  B lk S i ze  =  0  Wri te  B l k  S i ze  =  0  Event B l k  S i ze  =  0  Service  B lk S i ze  =  82  

Transacti on  I D  =  1  Service  Code  =  76  0  0  

Set_Axis_Attri bu tes_Li st  Speci fi c  Request  Data  (40  attri bu tes)  

IEC 

Figure 56  – Typical  contents  of fi rst  C-to-D  axis  instance configuration  packet  

I n  response  to  th is  packet the  device  sends  the  data  packet  as  shown  in  F igure  57.  
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1 st Axis  i nstance  configuration  D-to-C  connection  data  block 

Connection  Format  =  7  Format Revis ion  =  2  Update  I D  =  4  Node  Status  =  5  

I nstance  Count  =  1  Node  Fau l t/Alarm  =  0  Last  Recei ved  I D  =  4  Time  Data  Set  =  0  

I nstance  Num  =  0  -  I nstance  B lk  S i ze  =  45  Cycl i c  B l k S i ze  =  0  

Act  B l k  S i ze  =  0  Read  B lk S i ze  =  0  Event B l k  S i ze  =  0  Service  B lk S i ze  =  43  

Transacti on  I D  =  1  Service  Code  =  76  Genera l  S tatus  =  0  Extended  Status  =  0  

Set_Axis_Attri bu tes_List  Speci fi c  Response  Data  (40  attri bu tes)  

IEC 

Figure 57  – Typical  response  to  fi rst  C-to-D  axis  configuration  packet 

Once a l l  object i nstances  are  configured ,  the  control ler marks  the  end  of the  Configuration  
phase  of the  Start-up  process  by setting  the  Configuration  Complete  b i t  i n  the  Con trol  Status  
fie l d  of the  next C-to-D  packet sent  to  the  device.  

6.5.4  Time Synchron ization  

Al l  CI P  Motion  device  nodes  that support t ime synchron ization  services  are  requ i red  to  be  
synchron ized  wi th  a  CIP  Motion  control l er as  part of a  group,  common ly embod ied  as  a  
Motion  Group.  Al l  Time Sync capable  devices  i n  th is  group  are  sent a  Group_Sync service  
that con tains  the  Grand  Master C lock ID  associated  wi th  the  control ler.  Th is  i s  a  cl ass  service,  
so  the  packet wou ld  look someth ing  l i ke  F igure  58.  Even  though  th is  example  on l y shows  the  
class  I nstance  Data  B lock,  the  class  i nstance  and  axis  I nstance  Data  B locks  can  coexist i n  
the  same packet.  Th is  a l l ows  the  Time Synchron ization  process  and  the  Motion  Device  Object 
Configuration  process  to  proceed  concurrentl y.  I t  i s  a  control l er requ i rement,  however,  that a l l  
cl ass  attributes  associated  wi th  the  Motion  Device  Axis  Object of th i s  device  shal l  be  
configured  prior to  the  control ler send ing  the  fi rst Group_Sync service  request.  

Time Sync service  request C-to-D  connection  data  block 

Connection  Format  =  6  Format Revis ion  =  2  Update  I D  =  1 2  Node  Control  =  5  

I nstance  Count  =  1  0  Last  Recei ved  I D  =  1 1  Time  Data  Set  =  0  

I nstance  Num  =  0  -  I nstance  B lk S i ze  =  5  Cycl i c  B l k S i ze  =  0  

Cmd  B lk S i ze  =  0  Wri te  B l k  S i ze  =  0  Event B l k  S i ze  =  0  Service  B lk S i ze  =  3  

Transacti on  I D  =  3  Service  Code  =  28  0  0  

Group_Sync Speci fi c  Request  Data  (Grand  Master C lock I D)  

IEC 

Figure 58  – Typical  contents  of C-to-D  Time Sync service  request packet 

The obj ecti ve  of th is  procedure  is  to  guaran tee  that a l l  devices  i n  the  Motion  Group  are  
synchron ized  wi th  each  other,  or i n  other words,  that  they have  the  same notion  of t ime based  
on  a  common  Grand  Master Clock.   I n  add i tion  to  i nsuring  that the  devices  a l l  share  the  same 
Grand  Master as  the  con trol ler,  the  procedure  a lso  guarantees  that no  step  changes  to  
System  Time have  occurred  at the  time of synchron ization  that cou ld  permanentl y skew a  
device  clock re lati ve  to  the  control ler clock.  

F i gure  59  i l l ustrates  how the  control l er fi rst wai ts  un ti l  i ts  l ocal  cl ock i s  synchron ized  to  the  
Master System  Time clock.  I t  i s  the  responsibi l i ty of the  Time Sync obj ect in  the  control ler to  
determ ine  i f the  control ler i s  synchron ized .  The  control ler then  wai ts  a  m in imum  delay period ,  
M inSyncDelay,  to  a l l ow time for other components  i n  the  system  to  synchron ize  to  a  common  
Grand  Master.  A typical  va lue  for th is  delay period  is  1 0  s .  
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Figure 59  – Group Sync of CIP  Motion  devices  

At the  conclus ion  of th is  de lay period ,  the  control l er in i tiates  a  series  of Group Sync services  
to  each  of the  CIP  Motion  devices.  Each  device  returns  a  response ind icati ng  whether i t  i s  
a lso  synchron ized  to  the  con trol ler accord ing  to  the  cri terion  described  for the  Motion  Device  
Axis  Object’s  Group_Sync service.   I f the  Group_Sync response  i nd icates  that the  device  i s  
synchron ized  to  the  con trol ler,  the  con trol l er does  one  l ast skew check and ,  i f there’s  no  
evidence of time skew,  the  device  and  con trol l er are  considered  fu l l y synchron ized .  When  a l l  
the  devices  are  fu l l y synchron ized  to  the  control ler,  the  Motion  Group i s  considered  to  be  
synchron ized  and  the  con trol l er i s  free  to  beg in  send ing  cycl ic  data  to  a l l  the  CIP  Motion  
devices  associated  wi th  the  Motion  Group.  

I f the  con trol l er encoun ters  a  device  that does  not return  a  “device  is  synchron ized”  response  
to  the  Group_Sync service  after repeated l y trying  for at  l east  1  m inute,  the  control ler shal l  
i nd icate  that a  connection  fau l t  has  occurred  for that device.  

Once the  con trol ler and  the  CIP  Motion  devices  are  Group synchron ized ,  the  control ler can  
then  set the  Synchronous  Control  b i t  i n  the  Control ler-to-Device  Connection  Header.  Setti ng  
the  Synchronous  Control  b i t  i n  the  next cycl ic  packet sen t to  the  devices  a l lows  the  device  to  
schedu le  i ts  next Device-to-Control l er Connection  update  based  on  the  Control ler Time Stamp 
con tained  i n  the  connection  data.  Speci fica l l y,  the  device  calcu lates  the  i n i ti al  synchronous  
Device-to-Control l er Connection  update  time to  be:  

Control l er Time Stamp +  2  ×  Control l er Update  Period  ( the  CIP  Motion  Connection  RPI )  – 
Transm ission  Process ing  Time.  

The  Transm ission  Process ing  Time  is  the  time necessary to  assemble  and  prepare  the  
Device-to-Control ler Connection  for transm ission .  When  the  schedu led  transm iss ion  occurs,  
the  device  ind icates  that i t  i s  now send ing  synchron ized  Device-to-Control l er Connection  data  

Control l er 

Group  Sync 

Syncd  

Devices  

Master i s  Sync‘d  

Group  Sync 

Syncd  

Device  2  i s  Sync‘d  

Device  1  i s  Sync‘d  

M inSyncDel ay 

Control l er i s  
Sync‘d  
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by setti ng  the  Synchronous  Mode b i t  i n  the  header of the  Device-to-Control ler packet sen t to  
the  control ler.   

The  Device-to-Control ler Connection  Update  I D  shal l  be  i n i tia l i zed  for th is  fi rst synchronous  
update  cycle  to  match  the  Update  ID  of the  Control l er-to-Device  Update  I D  for that cycle  and  
shal l  be  i ncremented  by one  every connection  update  period  thereafter.  Main tain ing  matched  
Update  I Ds  per update  cycle,  therefore,  does  not requ ire  that the  Control l er-to-Device  packet 
be  processed ,  or even  received ,  prior to  the  Device-to-Control ler packet being  assembled .  

Data  exchange between  the  control ler and  the  device  proceeds  thereafter accord ing  the  CIP  
Motion  tim ing  model .  Th is  marks  the  end  of the  Synchron ization  phase  of the  Start-up  
process.  

I f at the  poin t of receiving  the  Synchronous  Control  request i n  the  Control ler-to-Device  

Connection  Header the  (Control ler Time Stamp +  Con trol ler Update  Period )  time  d i ffers  from  
the  curren t device  System  Time by more  than  on  Control l er Update  Period ,  the  con trol l er and  
device  system  time  clocks  are  skewed.  

That i s ,   

I f  | (Control l er Time Stamp +  CUP)  – Curren t System  Time|  >  1  CUP  

Control l er and  Device  Clocks  are  Skewed  

E lse  

Control ler and  Device  Clocks  are  OK 

I n  th is  un l ikel y case,  the  device  s impl y con tinues  asynchronous  operation  and  the  
Synchronous  Mode  b i t  i n  the  header of the  Device-to-Control ler packet remains  clear unti l  
e i ther the  calcu lated  update  time i s  wi th in  acceptable  to lerance or a  1 -m inute  time-ou t l im i t  i s  
exceeded .  During  the  1  m inute  time-ou t i n terval  wh i le  the  clocks  are  skewed,  the  Node Alarm  
Code from  the  device  i nd icates  a  C lock Skew Alarm  cond i tion .  Shou ld  the  1 -m inu te  clock  
skew time-ou t period  be  exceeded ,  the  device  fau l ts  and  sets  the  Node Fau l t Code  to  ind icate  
a  Clock Skew Fau l t  cond i tion .  

6.6  Device visual isation  

The  CIP  Motion  device  requ ires  visual isation  components  to  qu ickly d iagnose the  cond i tion  of 
the  device.  These  components  range  from  bicolor LEDs  to  mu l ti -character a lphanumeric  
d isp lays.  Table  26  defines  the  requ i rements  for these  visual isation  componen ts  and  
appropriate  labels  for these  components  when  employed  by the  device.  

Table  26  – C IP  Motion  visual isation  components  

Visual i sation  component  Need  i n  implementation  Associated  l abel  

Network S tatus  LED  Requ i red  “Net  S tatus”  “NET”  

Modu l e  S tatus  LED  Requ i red  “Mod  Status”  “MOD”  

Axis  S tatus  LED  Cond i ti onal  a  “Axis  S tatus”  “XS”  
“Axis  # Status”  “XS#”  b  

Seven-Segment  D i spl ay Optional  N /A 

Mu l ti -char a l phanumeric  d i splay Opti onal  N /A 

a  Requ i rement may be  waived  by us i ng  a  mu l ti -character a l phanumeric  d i spl ay.  

b  Mu l ti -axi s  d evices  need  mu l ti p l e  Axis  S tatus  LEDs,  one  for each  axi s .  

 

When  appl ied  to  d i fferen t CIP  networks,  the  Network Status  and  Modu le  Status  LED behavior 
sha l l  conform  to  the  LED  behavior of the  associated  CIP  network to  wh ich  the  device  is  
connected .  The  mapping  of the  device’s  Modu le  Status  LED states  to  the  Motion  Device  Axis  
Object s tates  is  fu l l y defi ned  i n  the  Motion  Device  Axis  Object section  on  Visual isation .  
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6.7  Ethernet/IP  Qual i ty of Service  (QoS)  

When  a  CIP  Motion  device  supporting  time synchron ization  services  is  targeted  for operation  
on  EtherNet/I P,  s tandard  Ethernet QoS  or Qual i ty of Service  protocol  shal l  be  u ti l i sed  to  
guaran tee  that CIP  Sync related  I EC  61 588: 2009  packets  and  CIP  Motion  I /O  Connection  
packets  have  timel y del i very th rough  the  network components.  QoS for EtherNet/I P  i s  defi ned  
in  I EC  61 1 58-4-2  (QoS  behavior and  optional  QoS Object).  Wh i le  QoS  mechan isms defined  i n  
IEC 61 1 58-4-2  are  speci fi ed  as  optional  for EtherNet/I P  devices,  CIP  Motion  devices  shal l  at 
l east implement DSCP marking  for CIP  Motion  packets.  I t  i s  requ i red  that CIP  Sync packets  
be  passed  wi th  DSCP marking .  CI P  U rgent  priori ty sha l l  be  set by defau l t by the  
Forward_Open  service  establ ish ing  the  CIP  Motion  Connection .  I t  i s  expected  that the  CIP  
Motion  device  EtherNet/I P  stack wou ld  g i ve  h i gh  priori ty to  the  processing  of CIP  Motion  and  
IEC 61 588: 2009  packets  over lower priori ty packets.  

7 Motion  Device Axis  Object 

7. 1  General  considerations  

7. 1 . 1  General  

This  subclause  defines  the  behavior of a  CIP  object ca l l ed  the  Motion  Device  Axis  Object.  
Th is  obj ect i s  the  main  functional  component of the  CIP  Motion  device  profi l e  defi ned  as  part  
of the  CIP  Motion  extens ions  to  CIP  Common.  I nstances  of th is  obj ect are  requ i red  to  support  
motion  control  when  connected  to  a  CIP  Motion  compl ian t con trol ler through  a  CIP  network.  
EtherNet/IP  is  the  network of choice  for h i gh  performance,  synchron ized  mu l ti -axis  control .  
Other CIP  networks  such  as  ControlNet  and  DeviceNet cou ld  be  appl ied  to  l ower 
performance,  non-synchron ized  drive  appl ications  such  as  s imple  variable  frequency dri ves,  
and  ve loci ty l oop  d ri ves  and  indexing  d ri ves.  

7. 1 .2  Revision  h istory 

Clause  7  provides  a  complete  description  of the  i nd ividual  object attribu tes,  thei r behavior,  
and  associated  obj ect services.  S ince  the  i n i tia l  re lease  of th is  obj ect cl ass  defin i tion  changes  
have  been  made that requ ire  a  revis ion  update  of th is  obj ect cl ass.  Table  27  represents  the  
revis ion  h istory.  

Table  27  – Motion  Device Axis  Object  revision  h istory 

Revision  Reason  for object defin i tion  update  

1  I n i ti a l  revi s ion  ( I EC 61 800-7  Ed i ti on  1 ,  obsol ete)  

2  Maj or i n terface  changes  (deprecated)  

3  Mod i fi ed  behavior of G roup_Sync service  for cl ock skew detecti on .  Recommended  for new CI P  
Moti on  devices  supporti ng  time  synchron i zati on .  Mod i fi ed  Get_Motor_Test_Data  service  to  add  
an  optional  parameter request structu re.  

 

7. 1 .3  Object  overview 

The Motion  Device  Axis  Object i s  one  of two major obj ect components  requ i red  to  support 
motion  con trol  u nder the  CIP  Motion  control  arch i tecture.  These  obj ect components  are  
i l l ustrated  in  F igure  60.  
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Figure 60  – Object  components  for CIP  Motion  control  arch i tecture  

7. 1 .4  Motion  Device  Axis  Object  abstraction  

The Motion  Device  Axis  Object i s  an  abstraction  that can  be  appl ied  to  any motion  con trol  
device  function  associated  wi th  a  moving  component of a  motion  control  system.  A g i ven  
motion  con trol  device  can  therefore  be  represen ted  by a  Motion  Device  Axis  Object instance,  
and  s i nce  most of these  device  functions  are  associated  wi th  the  motion  of a  mach ine  
component,  a  Motion  Device  Axis  Object i nstance  is  sometimes  s imply referred  to  as  an  
“Axis” .  A Motion  Device  Axis  Object i nstance  general l y consists  of one  or more  of the  
fol l owing  in tegral  e lemen ts:  

•  motion  actuator,  for example  rotary and  l i near motors,  h ydrau l ic  and  pneumatic actuators;  

•  motion  sensor,  for example  encoders,  resolvers,  l i near d isp lacement transducers;  

•  actuator control ,  for example  vector,  frequency,  and  stepper motor con trol ,  h ydrau l ic  valve  
con trol ;  

•  ampl i fi er that suppl ies  power to  move  actuator,  for example  d ri ve  power s tructure  for 
motors;  

•  converter:  converts  AC l i ne  power to  DC bus  power for one  or more  associated  ampl i fi ers;  

•  motion  I /O:  reg istration  i npu t sensors,  ou tput  cam  driven  actuators .  

I nstance  attribu tes  are  i ncluded  i n  the  Motion  Device  Axis  Object for each  of these  i n tegral  
e lemen ts  to  define  axis  behavior.  When  a  Motion  Device  Axis  Object has  an  actuator control  
e lemen t,  command  attribu tes  are  i ncluded  in  the  object to  control  the  d ynam ics  of the  
actuator.  The  object a lso  i ncludes  attribu tes  that describe  the  d ynam ics  of the  actuator,  
whether estimated  or actual .  

Wh i le  the  most common  embod iment of a  Motion  Device  Axis  Object i s  a  “drive”  device,  the  
Motion  Device  Axis  Object can  a lso  be  appl ied  to  other motion  re lated  devices,  for example  a  
CIP  Motion  encoder,  a  CIP  Motion  Power Converter,  a  CI P  Motion  reg istration  i nput modu le,  
etc.  For these  devices,  on l y a  subset of the  Motion  Device  Axis  Object attribu te  set i s  actual l y 
implemented ,  wi th  the  subset consisting  of a l l  attri bu tes  that are  appl icable  to  the  device’s  
function .  
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I n  the  case  of a  mu l ti -port feedback device,  each  feedback port i s  cons idered  an  axis  and  
therefore  ass igned  an  i nstance  of the  Motion  Device  Axis  Object.  I n  the  case  of a  mu l ti -
ampl i fi er d rive  device,  each  ampl i fier i s  associated  wi th  an  axis  and  ass igned  an  i nstance  of 
the  Motion  Device  Axis  Object.  For d ri ve  axis  i nstances,  the  Motion  Device  Axis  Object can  
represent a  complex closed  loop  vector con trol led  servo dri ve  or a  s imple  open  l oop  
Vol ts/Hertz d ri ve  (or VFD).  Drive  devices  are  often  equ ipped  wi th  mu l ti ple  feedback ports  that  
can  be  ded icated  to  d ri ve  ampl i fier i nstances  or used  as  i ndependen t master feedback 
sources.  I n  the  l atter case,  the  master feedback channel  i s  considered  an  axis  and  assigned  
an  i nstance  of the  Motion  Device  Axis  Object.  

7. 1 .5  Motion  Control  Axis  Object  

For each  device  residen t Motion  Device  Axis  Object i nstance  i n  the  motion  con trol  system ,  
there  is  a  correspond ing  con trol l er res iden t Motion  Control  Axis  Object.  Attribute  values  
con tained  wi th in  the  Motion  Device  Axis  Object have  match ing  attributes  i n  the  Motion  Con trol  
Axis  Object,  the  on l y d i fference being  that the  un i ts  by wh ich  these  attribu tes  are  expressed .  
I n  the  Motion  Device  Axis  Object,  attributes  are  expressed  i n  fixed  device  un i ts,  for example  
feedback coun ts  or r/m in ,  as  defined  by the  Motion  Device  Axis  Object.  W i th in  the  Motion  
Control  Axis  Object,  a ttri bu tes  are  expressed  in  user defined  un i ts ,  for example  degrees,  
i nches  or cen timeters .  S ince  programming  software  i n teracts  wi th  the  d rive  through  the  Motion  
Control  Axis  Object,  a l l  configuration ,  d iagnostic,  and  motion  programming  is  done  us ing  the  
user’s  preferred  un i ts.  Therefore,  rather than  programming  the  motion  control  appl ication  in ,  
for example,  feedback coun ts  or r/m in  of the  motor shaft,  the  user can  program  in ,  for 
example,  centimeters,  feet,  products  per m inute,  or whatever makes  sense  for the  speci fic 
appl ication .   

When  configuration  or command  attribu te  values  are  transferred  to  the  Motion  Device  Axis  
Object via  the  CIP  Motion  I /O  Connection ,  these  attribute  values  are  scaled  by the  Motion  
Control  Axis  Object in to  fixed  device  un i t va lues  requ ired  by the  Motion  Device  Axis  Object.  
S im i l arl y,  when  s ignal  attribu tes  are  transferred  to  the  Motion  Con trol  Axis  Object via  the  CIP  
Motion  I /O  Connection ,  these  feedback-based  un i t  va lues  are  scaled  by the  Motion  Control  
Axis  Object and  s tored  i n  the  obj ect in  user un i ts .  

7. 1 .6  Device control  classi fication  

Based  on  the  variations  i n  Con trol  Mode  and  Control  Method  l i sted  i n  4 . 2 ,  one  can  define  a  
set of bas ic Device  Function  Codes  around  wh ich  the  many attributes  of the  Motion  Device  
Axis  Object can  be  organ ized .  Device  Function  Codes  are  des ignated  in  the  tables  of 
Clause  7  us ing  a  s ing le  l etter i denti fi er that can  be  used  to  determ ine  what object attributes  
are  requ i red  (or optional )  for implementation  of a  g i ven  CIP  Motion  device.  The  l i st  of Device  
Function  Codes  is  as  fol l ows.  

Function  Codes:  

B  – Bus  Power Converters  (No Control  Mode,  No  Control  Method )  

E  –  Encoder Feedback On l y (No  Control  Mode,  No  Control  Method )  

P  –  Pos i ti on  Loop (Posi ti on  Control  Mode,  Closed  Loop  Vector Control  Method )  

V  –  Veloci ty Loop  (Veloci ty Control  Mode,  C losed  Loop Vector Con trol  Method)  

T  – Torque  Loop  (Torque  Control  Mode,  Closed  Loop  Vector Control  Method )  

F  –  Frequency Control  (Veloci ty Control  Mode,  Frequency Control  Method)  

Device Function  Code Combinations:  

Combinations  of these  l etters  can  be  used  to  des ignate  a  speci fic class  of CIP  Motion  devices  
for the  purposes  of identi fying  appl icable  attribu tes.  

EXAMPLE  “FV”  wou ld  refer to  the  cl ass  of a l l  ve loci ty  control l ed  d ri ves,  e i ther cl osed  l oop  vector control l ed  
or open  l oop  frequency con tro l l ed .  
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Below are  some combinations  that appear so  frequentl y that specia l  Device  Function  Codes  
have  been  defined  for conven ience:  

N  =  BE  =  Al l  Device  Functions  us ing  No Con trol  Method  

O  =  F  =  Al l  Device  Functions  using  Open  Loop Control  Methods,  (e. g .  Frequency Control )  

C  =  PVT  =  Al l  Device  Functions  using  Closed  Loop  Control  Methods  (e . g .  PI  Vector Control )  

D  =  OC  =  Al l  Device  Functions  us ing  Control  Methods  (Control  Method  ! =  No  Control )  

I n  add i tion  to  these  combinations  there  are  many attribu tes  that are  appl icable  or not 
appl icable  to  sensorless  or encoderless  device  operation ,  i . e .  device  axis  i nstances  operati ng  
wi thout a  feedback device.  Device  Function  Codes  can  be  used  to  speci fy the  fol lowing  
cond i ti onal  implementation  ru les  for attributes.  I n  th is  case  the  fol lowing  cond i ti onal  
implementation  ru les  are  speci fied :  

E  =  Encoder-based  device  operation .  

!E  =  Encoderless  or Sensorless  device  operation .  

7. 1 .7  Requ ired  vs.  Optional  i n  implementation  

I n  the  subclauses  that fo l low,  attribu tes  and  services  are  defined  as  Requ i red  or Optional  i n  
the  implementation  of the  Motion  Device  Axis  Object.  Requ ired  attribu tes  and  services  shal l  
be  supported  in  the  implementation  of the  object.  Optional  a ttributes  and  services  may or may 
not be  supported  i n  the  implementation  and  are  left  to  the  d iscretion  of the  vendor.   

For I nstance  Attribu tes,  the  determ ination  of whether a  g iven  attribu te  or service  is  Requ i red  
or Optional  often  depends  on  the  associated  Device  Function  Code  as  defined  above.  I f an  
attribute  or service  is  marked  as  Requ ired  for a  g i ven  Device  Function  Code,  then  a  device  
implementation  shal l  support that attribute  or service  i f i t  i s  i n tended  to  operate  i n  that mode.  
For example,  an  attribute  marked  as  requ i red  for Device  Function  Code “V”  shal l  be  
implemented  by any CIP  motion  device  that i n tends  to  support  Veloci ty Loop mode.  

I n  some cases,  an  instance  attribute  or service  may not be  appl icable  to  a  g i ven  Device  
Function  Code.  Th is  s i tuation  i s  impl ied  when  the  attribute  i s  defi ned  as  nei ther Requ i red  nor 
Optional .  

Table  29  provides  a  conven ient l i st of a l l  the  I nstance  Attributes  of th is  object and  identi fies  
whether the  attribu te  i s  Requ i red  or Optional ,  Cond i tional  or Not Appl icable  i n  the  
implementation  based  on  the  above Device  Function  Code.  Attribute  Enumeration  and  B i t  
defin i tions  are  a lso  designated  as  Requ ired ,  Optional ,  or Cond i ti onal ,  wi th  an  appropriate  
Device  Function  Code  i f appl icable.  I f no  des ignation  i s  associated  wi th  the  Enumeration  or 
B i t  defi n i ti on ,  then  i t  i s  assumed  that the  enumeration  i s  Requ i red  i n  the  implementation .  

For some attributes,  there  are  cond i ti onal  implementation  ru les  that  extend  beyond  the  Device  
Function  Code.  These  ru les  are  speci fied  in  the  Cond i ti onal  Implementation  co lumn  of 
Table  29.  

EXAMPLE  Table  28  shows  an  example  where  the  Attri bu te  PM  Motor Resistance  i s  Requ i red  (R)  i n  the  
implementation  i f the  device  supports  Frequency Contro l ,  Posi ti on  Control ,  Vel oci ty Control ,  or Torque  Control  AND  
the  device  supports  Permanen t  Magnet  motors ,  i . e. :  "PM  Motor on l y" .  The  attri bu te  i s  N ot  Appl i cable  ( -)  for a  Bus  
Power Converter or a  Feedback On ly d evice  or a  d ri ve  that  d oes  not  support  a  PM  motor.  

Table  28  – Example  for instance attribute  implementation  vs.  Device  Function  Code  

Instance  attribute  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C-Closed  Loop 
Control  

Condi tional  
implementation  

B  E  F  P  V T  

1 327  Set  PM  Motor Resistance  -  -  R R R R PM  Motor on l y  
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Key to  Table  28  and  Table  29:  (see  7 . 1 . 6  and  paragraphs  above  for detai l s)   
(R)    Requ ired  attribu te  – shal l  be  supported  i n  the  implementation .   
(O)    Optional  a ttribute  – support  i s  l eft  to  vendor’s  d iscretion .   
(C)    Cond i tional  attribu te.   
( -)    Not appl icable  attribu te.   
Set*    I n d icates  the  attribute  is  normal l y set by the  CIP  Motion  Connection  data  b lock and  not 
 by a  Set  service.  

Cond itional  Implementation  Key:  

Rotary Motor  Rotary PM  motor or Rotary I nduction  motor (motor type)  

L inear Motor   L inear PM  motor or L i near I nduction  motor (motor type)  

PM   Rotary or L inear Permanent Magnet (SPM  and  I PM)  motor (motor type)  

IM    Rotary or L inear I nduction  Motor (motor type)  

SPM    Rotary or L inear Surface  PM  motor (motor type)  

IPM    Rotary or L inear I n terior PM  motor (motor type)  

TT   D i g i ta l  AqB  (feedback type)  

TP    D i g i ta l  Paral l e l  (feedback type)  

SC   S ine/Cosine  (feedback type)  

H I    H iperface® (feedback type)  

DSL    H iperface  DSL® (feedback type)  

E21    EnDat 2 . 1 ® (feedback type)  

E22    EnDat 2 . 2® (feedback type)  

SS    SSI  (feedback type)  

LT   LDT or L inear D isplacement Transducer (feedback type)  

RS    Resolver (feedback type)  

Rotary Absolu te    Feedback Un i t  – rev;  Feedback n  Startup  Method-  absolu te  

Linear Absolu te    Feedback Un i t  – meter;  Feedback n  Startup  Method-  absolu te  

Drive  Scal ing   Drive  device  supports  d ri ve  scal ing  functional i ty.  
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Table  29  – I nstance  attribute  implementation  vs.  Device  Function  Code  

Instance attribu te  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

40  Set*  Con trol  Mode  R R R R R R  

41  Set  Con trol  Method  R R R R R R  

45  Set  Moti on  Scal i ng  Confi guration  -  R R R R R Dri ve  Scal i ng  on l y  

77  Set  Moti on  Un i t  -  R R R R R Dri ve  Scal i ng  on l y  

78  Set  Moti on  Resolu t ion  -  R R R R R Dri ve  Scal i ng  on l y  

79  Set  Moti on  Pol ari ty  -  R R R R R Dri ve  Scal i ng  on l y  

83  Set  Cycl i c  Unwind  Control  -  R R R R R Dri ve  Scal i ng  on l y  

84  Set  Cycl i c  Unwind  Posi ti on  -  R -  R R R Dri ve  Scal i ng  on l y;  E  

89  Set*  Con trol  S tatus  O  O  O  O  O  O   

90  Set*   Actual  Data  Set  -  R R R R R  

91  Set*   Command  Data  Set  -  -  R R R R  

92  Set*  Command  Control  -  -  O  R R R  

93  Get Command  Target Time   -  -  O  R O  O   

94  Set*   S tatus  Data  Set  R R R R R R  

95  Set*   Reg istration  Data  Set  -  R R R R R Dri ve  Scal i ng  on l y;  E  

96  Set*   Home Data  Set  -  R R R R R Dri ve  Scal i ng  on l y;  E  

97  Set*  Watch  Data  Set  -  R R R R R Dri ve  Scal i ng  on l y;  E  

1 31 0  Get Motor Catal og  Number -  -  O  O  O  O   

1 31 1  Get Motor Serial  Number -  -  O  O  O  O   

1 31 2  Get Motor Date  Code  -  -  O  O  O  O   

1 31 3  Set  Motor Data  Source  -  -  R R R R  

1 31 4  Set  Motor Device  Code  -  -  R R R R  

1 31 5  Set  Motor Type  -  -  R R R R  

1 31 6  Set  Motor Un i t  -  -  R R R R  

1 31 7  Set  Motor Pol ari ty  -  -  O  O  O  O   

1 31 8  Set  Motor Rated  Vol tage  -  -  R R R R  

1 31 9  Set  Motor Rated  Conti nuous  Curren t   -  -  R R R R  

1 320  Set  Motor Rated  Peak Cu rren t   -  -  C  C  C  C  R – PM;  O  – I M  

1 321  Set  Motor Rated  Ou tpu t  Power -  -  C  C  C  C  R – PM;  O  – I M  

1 322  Set  Motor Overload  L im i t -  -  O  O  O  O   

1 323  Set  Motor I n tegral  Thermal  Swi tch  -  -  O  O  O  O   

1 324  Set  Motor Max Wind ing  Temperatu re  -  -  O  O  O  O   

1 325  Set  Motor Wind ing  To  Ambien t  
Capaci tance  

-  -  O  O  O  O   

1 326  Set  Motor Wind ing  To  Ambien t  
Res istance  

-  -  O  O  O  O   

1 327  Set  PM  Motor Resistance  -  -  R R R R PM  Motor on l y  

1 328  Set  PM  Motor I nductance  -  -  R R R R SPM  Motor on l y  

1 353  Set  PM  Motor Lq  I n ductance  -  -  R R R R I PM  Motor on l y  

1 354  Set  PM  Motor Ld  I n ductance  -  -  R R R R I PM  Motor on l y  

1 329  Set  Rotary Motor Poles  -  -  R R R R Rotary Motor on l y  
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Instance attribu te  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

1 330  Set  Rotary Motor I nerti a  -  -  O  O  O  O  Rotary Motor on l y  

1 331  Set  Rotary Motor Rated  Speed  -  -  R R R R Rotary Motor on l y  

1 332  Set  Rotary Motor Max Speed  -  -  O  O  O  O  Rotary Motor on l y  

1 333  Set  Rotary Motor Damping  Coeffi ci en t  -  -  O  O  O  O  Rotary Motor on l y  

1 334  Set  L i near Motor Pol e  P i tch  -  -  R R R R Li near Motor on l y  

1 335  Set  L i near Motor Rated  Speed  -  -  R R R R Li near Motor on l y  

1 336  Set  L i near Motor Mass  -  -  O  O  O  O  Li near Motor on l y  

1 337  Set  L i near Motor Max Speed  -  -  O  O  O  O  Li near Motor on l y  

1 338  Set  L i near Motor Damping  Coeffi ci en t  -  -  O  O  O  O  Li near Motor on l y  

1 339  Set  PM  Motor Rated  Torque  -  -  O  O  O  O  Rotary PM  Motor on ly  

1 340  Set  PM  Motor Torque  Constant  -  -  O  O  O  O  Rotary PM  Motor on ly  

1 341  Set  PM  Motor Rotary Vol tage  Constan t  -  -  R R R R Rotary PM  Motor on ly  

1 342  Set  PM  Motor Rated  Force  -  -  O  O  O  O  Li near PM  Motor on ly  

1 343  Set  PM  Motor Force  Constan t  -  -  O  O  O  O  Li near PM  Motor on ly  

1 344  Set  PM  Motor Li near Vol tage  Constant  -  -  R R R R Li near PM  Motor on ly  

1 345  Set  I nduction  Motor Rated  Frequency -  -  R R R R I nduction  Motor on l y  

1 346  Set   I nduction  Motor F l ux Cu rren t  -  -  R R R R I nduction  Motor on l y  

1 347  Set  I nduction  Motor S tator Res istance  -  -  R R R R I nduction  Motor on l y  

1 348  Set  I nduction  Motor S tator Leakage  
Reactance  

-  -  O  O  O  O  I nduction  Motor on l y  

1 349  Set  I nduction  Motor Magneti zation  
Reactance   

-  -  O  O  O  O  I nduction  Motor on l y  

1 350  Set  I nduction  Motor Rotor Resistance  -  -  O  O  O  O  I nduction  Motor on l y  

1 351  Set  I nduction  Motor Rotor Leakage  
Reactance  

-  -  O  O  O  O  I nduction  Motor on l y  

1 352  Set   I nduction  Motor Rated  S l i p  Speed  -  -  O  O  O  O  I nduction  Motor on l y  

1 370  Set  Load  Type  -  O  O  O  O  O  Dri ve  Scal i ng  on l y  

1 371  Set  Transm ission  Rati o  I npu t   -  O  O  O  O  O  Dri ve  Scal i ng  on l y  

1 372  Set  Transm ission  Rati o  Ou tpu t  -  O  O  O  O  O  Dri ve  Scal i ng  on l y  

1 373  Set  Actuator Type  -  O  O  O  O  O  Dri ve  Scal i ng  on l y  

1 374  Set  Actuator Lead  -  O  O  O  O  O  Dri ve  Scal i ng  on l y  

1 375  Set  Actuator Lead  Un i t  -  O  O  O  O  O  Dri ve  Scal i ng  on l y  

1 376  Set  Actuator D i ameter -  O  O  O  O  O  Dri ve  Scal i ng  on l y  

1 377  Set  Actuator D i ameter U n i t  -  O  O  O  O  O  Dri ve  Scal i ng  on l y  

1 400  +  o  Get  Feedback n  Catalog  Number -  O  -  O  O  O  E  

1 401  +  o  Get  Feedback n  Seri a l  N umber -  O  -  O  O  O  E  

1 402  +  o  Get  Feedback n  Pos i ti on  -  R -  R R R E  

1 403  +  o  Get  Feedback n  Veloci ty  -  R -  R R R E  

1 404  +  o  Get  Feedback n  Acceleration  -  R -  R R R E  

42  Set*   Feedback Mode   -  R R R R R E  

43  Set   Feedback Master Sel ect  -  O  -  -  -  -   

44  Set  Feedback Un i t  Ratio  -  -  -  O  O  -  E  
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Instance attribu te  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

1 41 0  +  o  Set  Feedback n  Resolu ti on  Un i t  -  O  -  O  O  O  E  

1 41 1  +  o  Set   Feedback n  Un i t  -  R -  R R R E  

1 41 2  +  o  Set   Feedback n  Port  Sel ect  -  O  -  O  O  O  E  

1 41 3  +  o  Set   Feedback n  Type  -  R -  R R R E  

1 41 4  +  o  Set   Feedback n  Polari ty  -  O  -  O  O  O  E  

1 41 5  +  o  Set   Feedback n  S tartup  Method  -  R -  R R R E  

1 41 6  +  o  Set   Feedback n  Cycle  Resolu ti on  -  R -  R R R E ;  Not  LT   

1 41 7  +  o  Set   Feedback n  Cycle  I n terpolati on  -  R -  R R R E ;  Not  LT  

1 41 8  +  o  Set   Feedback n  Tu rns  -  R -  R R R E ;  Rotary Absol u te  On l y 

1 41 9  +  o  Set   Feedback n  Length  -  R -  R R R E ;  L i near Absol u te  On l y  

1 420  +  o  Set   Feedback n  Data  Length  -  O  -  O  O  O  E ;  TP,  SS   

1 421  +  o  Set   Feedback n  Data  Code  -  O  -  O  O  O  E ;  TP,  SS  

1 422  +  o  Set   Feedback n  Resolver Trans.  Rati o  -  O  -  O  O  O  E ;  RS   

1 423  +  o  Set   Feedback n  Resolver Exci tation  
Vol tage  

-  O  -  O  O  O  E ;  RS   

1 424  +  o  Set   Feedback n  Resolver Exci t  
Frequency 

-  O  -  O  O  O  E ;  RS   

1 425  +  o  Set   Feedback n  Resolver Cab le  
Balance  

-  O  -  O  O  O  E ;  RS   

1 426  +  o  Set   Feedback n  LDT Type  -  R -  R R R E ;  LT  

1 427  +  o  Set   Feedback n  LDT Reci rcu lati ons  -  R -  R R R E ;  LT  

1 434  +  o  Set   Feedback n  Veloci ty F i l ter 
Bandwid th  

-  O  -  O  O  O  E  

1 435  +  o  Set   Feedback n  Accel  F i l ter Bandwid th  -  O  -  O  O  O  E  

60  Set*  Event Checking  Control  -  O  -  O  O  O  E  

61  Get Event Checking  S tatus  -  O  -  O  O  O  E  

62  Get Reg istration  1  Posi ti ve  Edge  
Posi ti on  

-  O  -  O  O  O  E  

63  Get Reg istration  1  Negati ve  Edge  
Posi ti on  

-  O  -  O  O  O  E  

64  Get Reg istration  2  Posi ti ve  Edge  
Posi ti on  

-  O  -  O  O  O  E  

65  Get Reg istration  2  Negati ve  Edge  
Posi ti on  

-  O  -  O  O  O  E  

66  Get Reg istration  1  Posi ti ve  Edge  Time -  O  -  O  O  O  E  

67  Get Reg istration  1  Negati ve  Edge  Time -  O  -  O  O  O  E  

68  Get Reg istration  2  Posi ti ve  Edge  Time -  O  -  O  O  O  E  

69  Get Reg istration  2  Negati ve  Edge  Time -  O  -  O  O  O  E  

70  Get Home Event  Posi ti on  -  R -  R O  O  E  

71  Get Home Event  Time  -  O  -  O  O  O  E  

72  Get Watch  1  Even t Time  -  R -  R O  O  E ;  Dri ve  Scal i ng  on l y  

73  Get Watch  2  Event Time  -  O  -  O  O  O  E ;  Dri ve  Scal i ng  on l y  

360  Set*  Control l er Pos i ti on  Command  – 
I n teger 

-  -  -  O  -  -   
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Instance attribu te  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

361  Set*  Control l er Pos i ti on  Command  – 
F loat  

-  -  -  O  -  -   

362  Set*  Control l er Ve loci ty Command   -  -  -  O  R -   

363  Set*  Control l er Accelerati on  Command  -  -  -  O  O  O  Accel  Control  Mode  – R 

364  Set*  Control l er Torque  Command  -  -  -  -  -  R  

365  Get F i ne  Command  Posi ti on   -  -  -  O  -  -   

366  Get F i ne  Command  Veloci ty  -  -  -  O  O  -   

367  Get F i ne  Command  Acceleration  -  -  -  O  O  O   

370  Set   Skip  Speed  1  -  -  O  -  -  -   

371  Set   Skip  Speed  2  -  -  O  -  -  -   

372  Set   Skip  Speed  3  -  -  O  -  -  -   

373  Set   Skip  Speed  Band  -  -  O  -  -  -   

374  Set   Ramp Veloci ty – Posi ti ve  -  -  O  -  O  -   

375  Set   Ramp Veloci ty – Negati ve  -  -  O  -  O  -   

376  Set   Ramp Accelerati on   -  -  O  -  O  -   

377  Set   Ramp Decel eration   -  -  O  -  O  -   

378  Set   Ramp J erk Control  -  -  O  -  O  -   

380  Set   F l yi ng  S tart  Enabl e  -  -  O  -  O  -   

430  Get  Pos i ti on  Command  -  -  -  R -  -   

431  Set*   Pos i ti on  Trim  -  -  -  R -  -   

432  Get Pos i ti on  Reference   -  -  -  R -  -   

433  Get Veloci ty Feedforward  Command  -  -  -  R -  -   

434  Get Pos i ti on  Feedback  -  R -  R R R E  

436  Get Pos i ti on  Error  -  -  -  R -  -   

437  Get Pos i ti on  I n tegrator Ou tput   -  -  -  R -  -   

438  Get Pos i ti on  Loop  Ou tpu t   -  -  -  R -  -   

440  Set   Kvff -  -  -  R -  -   

441  Set  Kpp  -  -  -  R -  -   

442  Set  Kpi  -  -  -  R -  -   

443  Set  Pos i ti on  Lock Tolerance  -  -  -  R -  -   

444  Set  Pos i ti on  Error Tolerance  -  -  -  R -  -   

445  Set  Pos i ti on  Error Tolerance  Time  -  -  -  O  -  -   

446  Set  Pos i ti on  I n tegrator Contro l  -  -  -  R -  -   

447  Set  Pos i ti on  I n tegrator Prel oad  -  -  -  O  -  -   

448  Set  Pos i ti on  Lim i t  – Posi ti ve  -  O  -  O  O  O  Dri ve  Scal i ng  on l y;  E  

449  Set  Pos i ti on  Lim i t  – Negati ve   -  O  -  O  O  O  Dri ve  Scal i ng  on l y;  E  

450  Get Veloci ty Command   -  -  R R R -   

451  Set*   Veloci ty Trim  -  -  R R R -   

452  Get Acceleration  Feedforward  
Command  

-  -  -  R R -   

453  Get Veloci ty Reference   -  -  R R R -   

454  Get Veloci ty Feedback -  R R R R R  
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Instance attribu te  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

455  Get Veloci ty Error  -  -  -  R R -   

456  Get Veloci ty I n tegrator Ou tpu t  -  -  -  R R -   

457  Get Veloci ty Loop  Output   -  -  -  R R -   

460  Set   Kaff -  -  -  R R -   

461  Set   Kvp  -  -  -  R R -   

462  Set   Kvi  -  -  -  R R -   

464  Set   Kdr -  -  O  O  O  -   

465  Set   Veloci ty Error Tol erance  -  -  -  O  O  -   

466  Set   Veloci ty Error Tol erance  Time  -  -  -  O  O  -   

467  Set   Veloci ty I n tegrator Control  -  -  -  R R -   

468  Set   Veloci ty I n tegrator Prel oad  -  -  -  O  O  -   

469  Set   Veloci ty Low Pass  F i l ter Bandwid th  -  -  -  O  O  -   

470  Set   Veloci ty Th reshold  -  O  O  O  O  O   

471  Set   Veloci ty Lock Tolerance  -  -  O  O  O  -   

472  Set   Veloci ty Standsti l l  Window -  R R R R R  

473  Set  Veloci ty L im i t  – Pos i ti ve  -  -  O  O  O  -   

474  Set  Veloci ty L im i t  – Negati ve   -  -  O  O  O  -   

480  Get Acceleration  Command   -  -  -  O  O  O   

481  Set*   Acceleration  Trim  -  -  -  O  O  O   

482  Get Acceleration  Reference   -  -  -  O  O  O   

483  Get Acceleration  Feedback  -  R -  R R R  

485  Set  Acceleration  L im i t   -  -  -  O  O  O   

486  Set  Decel erati on  L im i t   -  -  -  O  O  O   

490  Get Torque  Command   -  -  -  R R R  

491  Set*   Torque  Trim  -  -  -  R R R  

492  Get Torque  Reference  -  -  -  R R R  

493  Get Torque  Reference  – F i l tered  -  -  -  R R R  

494  Get Torque  Reference  – Lim i ted  -  -  -  R R R  

496  Set   Kj  -  -  -  R R O   

498  Set   Fri cti on  Compensati on  – S l i d i ng  -  -  -  O  O  O   

499  Set   Fri cti on  Compensati on  – S tati c  -  -  -  O  O  O   

500  Set   Fri cti on  Compensati on  – Vi scous  -  -  -  O  O  O   

502  Set   Torque  Low Pass  F i l ter Bandwid th  -  -  -  O  O  O   

503  Set   Torque  Notch  F i l ter Frequency -  -  -  O  O  O   

504  Set   Torque  Lim i t  – Posi ti ve  -  -  -  R R R  

505  Set   Torque  Lim i t  – Negati ve  -  -  -  R R R  

506  Set  Torque  Rate  L im i t  -  -  -  O  O  O   

507  Set   Torque  Threshol d  -  -  -  O  O  O   

508  Set   Overtorque  Lim i t  -  -  O  O  O  O   

509  Set   Overtorque  Lim i t  Time -  -  O  O  O  O   

51 0  Set   Undertorque  Lim i t  -  -  O  O  O  O   
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Instance attribu te  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

51 1  Set   Undertorque  Lim i t  Time -  -  O  O  O  O   

520  Get I q  Cu rrent  Command  -  -  -  R R R  

521  Get Operati ve  Curren t  Lim i t  -  -  -  O  O  O   

522  Get Curren t  Lim i t  Source  -  -  -  O  O  O   

523  Get Motor E lectri cal  Ang l e  -  -  -  R R R PM  Motors  on l y  

524  Get I q  Cu rrent  Reference  -  -  -  O  O  O   

525  Get I d  Cu rrent  Reference  -  -  -  O  O  O   

527  Get I q  Cu rrent  Error -  -  -  O  O  O   

528  Get I d  Cu rrent  Error -  -  -  O  O  O   

529  Get I q  Cu rrent  Feedback -  -  -  O  O  O   

530  Get I d  Cu rrent  Feedback -  -  -  O  O  O   

531  Get Vq  Decoupl i ng  -  -  -  O  O  O   

532  Get Vd  Decoupl i ng  -  -  -  O  O  O   

533  Get Vq  Vol tage  Ou tpu t  -  -  -  O  O  O   

534  Get Vd  Vol tage  Ou tpu t  -  -  -  O  O  O   

535  Get U  Vol tage  Output  -  -  -  O  O  O   

536  Get V Vol tage  Outpu t  -  -  -  O  O  O   

537  Get W Vol tage  Output  -  -  -  O  O  O   

538  Get U  Cu rren t  Feedback -  -  -  O  O  O   

539  Get V Current  Feedback -  -  -  O  O  O   

540  Get W Curren t  Feedback -  -  -  O  O  O   

541  Get U  Cu rren t  Offset  -  -  -  O  O  O   

542  Get V Current  Offset  -  -  -  O  O  O   

543  Get W Curren t  Offset  -  -  -  O  O  O   

553  Set  Curren t  Vector L im i t  -  -  O  O  O  O   

554  Set  Kqp  -  -  -  O  O  O   

555  Set  Kq i  -  -  -  O  O  O   

556  Set  Kdp  -  -  -  O  O  O   

557  Set  Kd i  -  -  -  O  O  O   

558  Set  F l ux Up  Control  -  -  O  O  O  O  I nduction  Motor on l y  

559  Set  F l ux Up  Time  -  -  O  O  O  O  I nduction  Motor on l y  

560  Set  Commutation  S tartup  Method  -  -  -  O  O  O  PM  Motors  on l y  

561  Set   Commutation  Offset  -  -  -  R R R PM  Motors  on l y  

562  Set   Commutation  Sel f-Sens i ng  Current  -  -  -  O  O  O  PM  Motors  on l y  

563  Set   Commutation  Polari ty  -  -  -  O  O  O  PM  Motors  on l y  

564  Set  Commutation  Al i gnment  -  -  -  O  O  O  PM  Motors  on l y  

565  Get S l i p  Compensati on  -  -  R -  -  -   

570  Set  Frequency Control  Method  -  -  R -  -  -   

572  Set   Maximum  Vol tage  -  -  R -  -  -   

573  Set   Maximum  Frequency -  -  R -  -  -  Basic  V/Hz on l y 

575  Set   B reak Vol tage  -  -  R -  -  -  Basic  V/Hz on l y 
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Instance attribu te  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

576  Set   B reak Frequency -  -  R -  -  -  Basic  V/Hz on l y 

577  Set   S tart  Boost  -  -  R -  -  -  Basic  V/Hz on l y 

578  Set   Run  Boost -  -  R -  -  -  Basic  V/Hz on l y 

600  Get Ou tpu t  F requency -  -  R O  O  O   

601  Get Ou tpu t  Current  -  -  R R R R  

602  Get Ou tpu t  Vol tage  -  -  R R R R  

603  Get Ou tpu t  Power -  -  R R R R  

604  Set  PWM  Frequency -  -  O  O  O  O   

608  Set  Zero  Speed  -  -  O  O  O  O   

609  Set  Zero  Speed  Time  -  -  O  O  O  O   

61 0  Set   S topping  Action  -  -  R R R R  

61 1  Set   S topping  Torque  -  -  -  R R R  

61 2  Set   S topping  Time  Lim i t   -  -  -  O  O  O   

61 3  Set   Res isti ve  B rake  Contact  Delay -  -  O  O  O  O  PM  Motors  On l y  

61 4  Set   Mechan ica l  Brake  Control   -  -  O  O  O  O   

61 5  Set   Mechan ica l  Brake  Rel ease  Del ay  -  -  O  O  O  O   

61 6  Set   Mechan ica l  Brake  Engage  Del ay  -  -  O  O  O  O   

590  Set   Proving  Configu rati on  -  -  O  O  O  O   

591  Set   Torque  Prove  Current  -  -  O  O  O  O   

592  Set   B rake  Test  Torque  -  -  O  O  O  O  E  

593  Set   B rake  Prove  Ramp Time  -  -  O  O  O  O  E  

594  Set   B rake  S l i p  Tolerance  -  -  O  O  O  O  E  

620  Get DC Bus  Vol tage  R -  R R R R  

621  Get DC Bus  Vol tage  – Nom inal  R -  R R R R  

622  Set  Bus  Configuration  O  -  O  O  O  O   

623  Set  Bus  Vol tage  Sel ect  -  -  R R R R  

624  Set  Bus  Regu lator Action   R -  R R R R I n tegral  Converter on l y  

625  Set   Regenerati ve  Power L im i t  -  -  O  O  O  O  I n tegral  Converter on l y  

627  Set  Power Loss  Action  -  -  O  O  O  O   

628  Set  Power Loss  Th reshold  O  -  O  O  O  O   

629  Set  Shu tdown  Action  O  -  O  O  O  O   

630  Set  Power Loss  Time  O  -  O  O  O  O   

634  Get I n tegral  Converter O  -  O  O  O  O   

635  Get Motor Capaci ty -  -  R R R R  

636  Get I nverter Capaci ty  -  -  R R R R  

637  Get Converter Capaci ty  O  -  O  O  O  O  I n tegral  Converter on l y  

638  Get Bus  Regu lator Capaci ty O  -  O  O  O  O   

639  Get Ambient  Temperatu re  O  -  O  O  O  O   

640  Get I nverter Heats ink Temperature  -  -  O  O  O  O   

641  Get I nverter Temperature  -  -  O  O  O  O   

642  Get Motor Temperatu re  -  -  O  O  O  O   
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Instance attribu te  Implementation  by Device  Function  Code  

Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

643  Get Feedback 1  Temperatu re  -  O  O  O  O  O  E  

644  Get Feedback 2  Temperatu re  -  O  O  O  O  O  E  

645  Get I nverter Overl oad  Lim i t  -  -  O  O  O  O   

646  Set  Motor Overload  Action  -  -  O  O  O  O   

647  Set  I nverter Overl oad  Action  -  -  O  O  O  O   

648  Set  Du ty Se lect  -  -  O  O  O  O   

650  Get Axis  S tate   R R R R R R  

651  Get Axis  S tatus   R R R R R R  

652  Get Axis  S tatus  – Mfg  R R R R R R  

653  Get Axis  I /O  Status   R R R R R R  

654  Get Axis  I /O  Status  – Mfg  R R R R R R  

655  Get Axis  Excepti ons  R R R R R R  

656  Get Axis  Excepti ons  – Mfg  R R R R R R  

657  Get Axis  Fau l ts  R R R R R R  

658  Get Axis  Fau l ts  – Mfg  R R R R R R  

659  Get Axis  Alarms  O  O  O  O  O  O   

660  Get Axis  Alarms  – Mfg  O  O  O  O  O  O   

661  Get Axis  Fau l t  Code  R R R R R R  

662  Get Axis  Fau l t  Type  R R R R R R  

663  Get Axis  Fau l t  Time  Stamp R R R R R R  

664  Get Axis  Alarm  Code  O  O  O  O  O  O   

665  Get Axis  Alarm  Type  O  O  O  O  O  O   

666  Get Axis  Fau l t  Sub  Code  O  O  O  O  O  O   

667  Get Axis  Alarm  Sub  Code  O  O  O  O  O  O   

668  Get Axis  Fau l t  Action  R R R R R R  

669  Get Axis  Alarm  State  O  O  O  O  O  O   

670  Get Axis  Alarm  Time  Stamp O  O  O  O  O  O   

678  Get Rotary Motor Overspeed  Factory 
L im i t 

-  -  O  O  O  O  Rotary Motor on l y  

679  Get L i near Motor Overspeed  Factory 
L im i t 

-  -  O  O  O  O  Li near Motor on l y  

680  Get Motor Overtemperature  Factory 
L im i t 

-  -  O  O  O  O   

681  Get Motor Thermal  Overload .  Factory 
L im i t 

-  -  O  O  O  O   

682  Get I nverter Overtemperature  Factory 
L im i t 

-  -  O  O  O  O   

683  Get I nverter Thermal  Overl oad  Factory 
L im i t 

-  -  O  O  O  O   

684  Get Converter Overtemperature  Factory 
L im i t 

O  -  O  O  O  O   

685  Get Converter Thermal  Overl oad  
Factory Lim i t  

O  -  O  O  O  O   

693  Get Converter Ground  Curren t  Factory 
L im i t 

O  -  O  O  O  O   
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Attr.  ID  Access  
ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

686  Get Bus  Reg  Overtemperature  Factory 
L im i t 

O  -  O  O  O  O   

687  Get Bus  Reg  Thermal  Overload  Factory 
L im i t 

O  -  O  O  O  O   

688  Get Bus  Overvol tage  Factory Lim i t  O  -  O  O  O  O   

689  Get Bus  Undervol tage  Factory L im i t  O  -  O  O  O  O   

690  Get Feedback Noise  Factory L im i t  -  O  O  O  O  O  E  

691  Get Feedback S igna l  Loss  Factory L im i t  -  O  O  O  O  O  E  

692  Get Feedback Data  Loss  Factory L im i t  -  O  O  O  O  O  E  

694  Set  Motor Phase  Loss  Lim i t  -  -  O  O  O  O   

695  Set  Motor Overspeed  User L im i t  -  -  O  O  O  O   

696  Set  Motor Overtemperature  User L im i t  -  -  O  O  O  O   

697  Set  Motor Thermal  Overload  User Lim i t  -  -  O  O  O  O   

698  Set  I nverter Overtemperature  User 
L im i t 

-  -  O  O  O  O   

699  Set  I nverter Thermal  Overl oad  User 
L im i t 

-  -  O  O  O  O   

700  Set  Converter Overtemperature  User 
L im i t 

O  -  O  O  O  O  I n tegral  Converter on l y  

701  Set  Converter Thermal  Overl oad  User 
L im i t 

O  -  O  O  O  O  I n tegral  Converter on l y  

709  Set  Converter Ground  Curren t  User 
L im i t 

O  -  O  O  O  O  I n tegral  Converter on l y  

702  Set  Bus  Reg  Overtemperature  User 
L im i t 

O  -  O  O  O  O  I n tegral  Converter on l y  

703  Set  Bus  Reg  Thermal  Overload  User 
L im i t 

O  -  O  O  O  O  I n tegral  Converter on l y  

704  Set  Bus  Overvol tage  User Lim i t  O  -  O  O  O  O   

705  Set  Bus  Undervol tage  User Lim i t  O  -  O  O  O  O   

706  Get Feedback Noise  User Lim i t  -  O  O  O  O  O  E  

707  Get Feedback S igna l  Loss  User Lim i t  -  O  O  O  O  O  E  

708  Get Feedback Data  Loss  User Lim i t  -  O  O  O  O  O  E  

672  Set  Axis  Excepti on  Action  R R R R R R  

673  Set  Axis  Excepti on  Action  – Mfg  R R R R R R  

674  Get I n i ti a l i zati on  Fau l ts  R R R R R R  

675  Get I n i ti a l i zati on  Fau l ts  – Mfg  R R R R R R  

676  Get S tart  I nh i b i ts  R -  R R R R  

677  Get S tart  I nh i b i ts  – Mfg  R -  R R R R  

756  Get APR Fau l ts  -  O  -  O  O  O  E ;  Dri ve  Scal i ng  on l y  

757  Get APR Fau l ts  – Mfg  -  O  -  O  O  O  E ;  Dri ve  Scal i ng  on l y  

71 0  Get Control  Power-up  Time  O  -  O  O  O  O   

71 1  Get Cumu lati ve  Run  Time  O  -  O  O  O  O   

71 2  Get Cumu lati ve  Energy Usage  O  -  O  O  O  O   

71 3  Get Cumu lati ve  Motor Revs  -  -  O  O  O  O   

71 4  Get Cumu lati ve  Mai n  Power Cycles  O  -  O  O  O  O  I n tegral  Converter on l y  
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ru le  

Attribute  name  N  O  C- Closed  
Loop  Control  

Condi tional  
implementation  

B  E  F  P  V T  

71 5  Get Cumu lati ve  Control  Power Cycl es  O  -  O  O  O  O  I n tegral  Converter on l y  

720  Get I nverter Rated  Outpu t  Vol tage  -  -  R R R R  

721  Get I nverter Rated  Outpu t  Curren t  -  -  R R R R  

722  Get I nverter Rated  Outpu t  Power -  -  R R R R  

723  Get Converter Rated  Outpu t  Curren t  O  -  O  O  O  O   

724  Get Converter Rated  Outpu t  Power O  -  O  O  O  O   

725  Get Dri ve  Power S tructu re  Axis  I D  -  -  O  O  O  O   

730  Get D ig i ta l  I npu ts  O  -  O  O  O  O   

731  Set  D ig i ta l  Ou tputs  O  -  O  O  O  O   

732  Get Analog  I npu t  1  O  -  O  O  O  O   

733  Get Analog  I npu t  2  O  -  O  O  O  O   

734  Set  Analog  Ou tput  1  O  -  O  O  O  O   

735  Set  Analog  Ou tput  2  O  -  O  O  O  O   

736  Set  Dri ve  Enabl e  I npu t  Checking  O  -  O  O  O  O   

737  Set  Hardware  Overtravel  I npu t  
Checking  

-  -  O  O  O  O   

750  Set  Local  Con trol  O  O  O  O  O  O   

760  Get Axis  Safety S tate  -  O  O  O  O  O  Safety on l y  

761  Get Axis  Safety S tatus  -  O  O  O  O  O  Safety on l y  

762  Get Axis  Safety S tatus  – Mfg  -  O  O  O  O  O  Safety on l y  

763  Get Axis  Safety Fau l ts  -  O  O  O  O  O  Safety on l y  

764  Get Axis  Safety Fau l ts  – Mfg  -  O  O  O  O  O  Safety on l y  

 

7.2  Class  attributes  

7.2. 1  General  

The tab le  of attribu tes  i n  Table  30  appl ies  to  the  Motion  Device  Axis  Object cl ass,  wh ich  are  
referenced  as  instance  0 .  These  attribu tes  exist  even  before  any Motion  Device  Axis  Object 
i nstances  have  been  created .  S ince  they are  not t i ed  to  any particu lar axis  i nstance  of the  CIP  
Motion  device,  the  class  attributes  are  general l y used  to  address  parametric behavior that 
appl ies  to  a l l  axis  i nstances,  for example  the  communications  node  behavior.  As  i nstances  of 
th is  cl ass  are  created ,  they are  g iven  consecu tive  i nstance  numbers  starting  at  1 .  

NOTE  1  No  attri bu tes  associated  wi th  th i s  object  requ i re  Non-Volati l e  storage,  so  a  “No”  i s  impl i ed  for a l l  
attri bu tes  under the  NV col umn.  

NOTE  2  Vendor speci fi c  b i ts ,  and  enumerations  provi de  space  for device  vendors  to  provide  add i ti onal  product 
featu res.  

Key to  Table  30:  (see  7. 1 . 6  and  7. 1 . 7  for detai l s)   
(R)  –  Requ i red  b i t  or enumeration  – shal l  be  supported  i n  the  implementation .   
(O)  –  Optional  b i t  or enumeration  – support  i s  l eft  to  vendor’s  d iscretion .  
Set*  –  I nd icates  the  attribute  is  normal l y set by the  CIP  Motion  Connection  data  b lock and  not 
 by a  Set  service.  
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Table  30  – C lass  attributes  for the  Motion  Device  Axis  Object  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribu te  name  Data  
type  

Description  of attribu te  Semantics  of values  

1  Requ i red  Get  Revi s ion  U I NT Revis ion  of th i s  obj ect.  The  cu rren t  val ue  
assigned  to  th i s  
attri bu te  for th i s  
revi s ion  of the  object  i s  
th ree  (3).  Revis i on  1  of 
th i s  object  i s  
des ignated  as  obsol ete.  
Revis ion  2  i s  no  l onger 
recommended  for new 
devices  supporti ng  t ime  
synchron i zati on .  

2  to  
7  

These  cl ass  attri bu tes  are  opti onal  and  are  descri bed  i n  I EC 61 1 58-5-2  and  I EC 61 1 58-6-2 .  

1 4  Requ i red  Set*   Node  Control  BYTE  Contains  b i ts  used  to  control  the  behavior of the  associated  device  
commun ications  node.  

See  semantics  i n  
7 . 2 . 2 . 1 .  

1 5  Requ i red  Get  Node  Status  BYTE Contains  b i ts  used  to  i nd icate  the  status  of the  associated  device  
commun icati ons  node.  

See  semantics  i n  
7 . 2 . 2 . 2 .  

1 6  Requ i red  Get  Node  Fau l t   Code  USINT  Contains  numeric  code  of acti ve  node  fau l t  cond i ti on .  The  Node  Fau l t  Code  
i s  used  to  provide  d iagnosti c  detai l  to  p i n -poi n t  the  source  of the  fau l t  
cond i ti on .  

See  semantics  i n  
7 . 2 . 2 . 3 .  

1 7  Optional  Get  Node  Alarm  Code  USINT  Contains  numeric  code  of the  current  acti ve  a l arm  cond i ti on .  The  Node  
Alarm  Code  i s  used  to  provide  d iagnosti c  deta i l  to  p i n -poi n t  the  source  of the  
a l arm  cond i ti on .  

See  semantics  i n  
7 . 2 . 2 . 4 .  

1 8  Requ i red  Set*   Con trol l er Update  
Period  

UDINT Represents  the  peri od  between  updates  of the  control l er that  i s  a l so  the  
period  between  CI P  Motion   C-to-D  Connection  updates.   

Nanoseconds  

1 9  Requ i red  Set*   Con trol l er Time  
Offset  

LI NT Th is  e l ement represents  the  64 -bi t  va l ue  at  the  beg inn ing  of the  Contro l l er 
Update  Period  that  i s  associated  wi th  the  Control l er Time  Stamp value.  The  
Control l er Time  Offset  i s  the  value  that  i s  added  to  the  contro l l er’ s  l ocal  
cl ock to  produce  System  Time.  

Nanoseconds  

20  Requ i red  Set*   Con trol l er Time  
Stamp 

LI NT Th is  e l ement represents  the  64 -bi t  System  Time  value  at  the  beg inn ing  of 
the  Control l er Update  Peri od  when  the  control l er’ s  u pdate  t imer even t 
occurred .  I t  i s  ca l cu lated  by the  con trol l er as  the  sum  of the  con trol l er’ s  l ocal  
cl ock value  when  update  t imer event  occurred  and  the  contro l l er’ s  System  
Time  Offset  val ue  g i ven  by Control l er Time  Offset.  The  Control l er Time  
Stamp i s  therefore  d i rectl y associated  wi th  the  command  data  contained  i n  
the  connection .  The  time  s tamp format  i s  absolu te  and  fol l ows  the  CI P  Sync 
standard  wi th  0  correspond ing  to  1 970-01 -01 .  

Nanoseconds  (CIP  
Sync absol u te)  
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Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribu te  name  Data  
type  

Description  of attribu te  Semantics  of values  

21  Optional  Set   Con trol l er Update  
Delay H igh  Lim i t  

US INT  Represents  h i gh  l im i t  delay th reshold  for a  Con tro l l er-to-Devi ce  (C-to-D)  
Connection  update.  Th i s  del ay i s  speci fi ed  i n  un i ts  of Con trol l er Update  
Periods.  Exceed ing  th i s  l im i t  resu l ts  i n  a  Con tro l  Connection  Update  Fau l t.  

Number of Con trol l er 
Update  Periods  

22  Optional  Set   Con trol l er Update  
Delay Low Lim i t  

US INT  Represents  l ow l im i t  del ay th reshold  a l l owed  for a  Control l er-to-Device  (C-to-
D)  Connection  update.  Th i s  del ay i s  speci fi ed  i n  un i ts  of Con trol l er Update  
Periods.  Exceed ing  th i s  l im i t  resu l ts  i n  a  Control  Connection  Update  Alarm .  

Number of Control l er 
Update  Periods  

28  Optional  Get  Sync Vari ance  UDINT  Represents  the  curren t  stati s ti cal  variati on  of the  System  Time  Offset  val ue  
from  the  mean  System  Time  Offset  val ue.  

Nanoseconds  

29  Optional  Set   Sync Threshol d  UDINT  Determ ines  the  th reshol d  for vari ati on  of System  Time  used  to  determ ine  i f 
the  CIP  Moti on  device  i s  cons i dered  synchron i zed  to  a  PTP  master cl ock.  
Th i s  val ue  i s  passed  to  the  device’s  PTP  subsystem  to  establ i sh  the  
sychron i zation  cri teria.  

Nanoseconds  
Defau l t:  device  
dependent m in imum  
val ue.  

30  Optional  Get  Sync Update  
Delay 

REAL Th is  val ue  i s  the  product  of the  number of networks  hops  the  device  i s  away 
from  the  g randmaster,  as  determ ined  by the  Time  Sync Object  attri bu te,  
S teps  Removed ,  and  the  t ime  synchron i zati on  i n terval ,  as  determ ined  by the  
Time  Sync Object  attri bu te,  Sync I n terval .  

Seconds  

31  Optional  Set*   Time  Data  Set  BYTE Th is  b i t-mapped  byte  contains  fl ags  that  d eterm ine  the  usage  and  format of 
the  control l er and  device  t im ing  i n formation .  Th i s  val ue  i s  deri ved  from  Time  
Confi gu ration  e l ement sent  by the  con trol l er i n  the  Control l er-to-Device  (C-
to-D)  Connection  and  becomes  the  Time  Configuration  value  sen t  by the  
device  i n  the  Device-to-Control l er (D-to-C)  Connection .  

Time  Stamps  bi t:  Time  Stamp incl uded  i n  D-to-C connection .  

Time  Offset  b i t:  Time  Offset  i ncl uded  i n  D -to-C connection .  

Update  Di agnosti cs  b i t:  Device  update  d i agnosti c  data  i ncl uded  i n  D -to-C 
connecti on .  I ncl udes  number of  l ost  C-to-D  updates,  and  l ate  C-to-D  
updates.  

Time  D iagnosti cs  b i t:  Device  t im ing  d i agnosti c  data  i ncl uded  i n  D-to-C 
connection .  I ncl udes  C-to-D  data  recei ved  t ime  stamp,  and  D-to-C data  
transm i t  time  stamp.  

Time  Offset  and  Update  D iagnosti c  b i ts  need  on l y be  set  when  the  
associated  data  has  changed  value  s i nce  the  l ast  D -to-C  update.  

B i t  F iel d :  
0  =  Update  Peri od  
1  =  Time  Stamps 
2  =  Update  D iagnosti cs  
3  =  Time  D iagnosti cs  
4  to  7  =  (Reserved )  

32  Optional  Set   Lost  Control l er 
Updates  

BYTE Th is  byte  va lue  represents  the  accumu lated  number of l ost  Con trol l er-to-
Device  Connection  packets  detected  s i nce  the  connection  was  opened  and  
synchron i zed .  Lost  packets  are  detected  by exam in ing  the  Update  I D  of 
recei ved  packets  from  the  control l er.  A packet  i s  determ ined  to  be  l ost  when  
i ts  expected  Update  I D  i s  skipped .  The  Lost  Control l er Updates  attri bu te  i s  
i ncremented  for every Update  I D  that  i s  skipped .  

Number of Lost  Packets  

International  Electrotechnical  Commission

 



 

 
–
 1
1
0
 –
 

IE
C
 6
1
8
0
0
-7
-2
0
2
:2
0
1
5
 ©
 IE

C
 2
0
1
5
 

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribu te  name  Data  
type  

Description  of attribu te  Semantics  of values  

33  Optional  Set   Late  Control l er 
Updates   

BYTE Th is  byte  va lue  represents  the  number of l ate  Control l er-to-Device  
Connection  packets  detected  s i nce  the  connection  was  opened  and  
synchron i zed .  Late  packets  are  detected  by exam in ing  the  Time  Stamp of 
recei ved  packet  from  the  control l er.  A packet  i s  determ ined  to  be  l ate  when  
the  d i fference  between  i ts  Control l er Time  Stamp and  the  devi ce’s  Data  
Recei ved  Time  Stamp exceeds  the  Control l er Update  Peri od .  

Number of Late  Packets  

34  Requ i red  Get  Dri ve  Power 
S tructu re  Class  
I D  

UDINT Th is  val ue  represents  an  I D  ass igned  by the  d ri ve  vendor that  un iquel y 
i den ti fi es  the  power structu re  associated  wi th  the  cl ass  i nstance.  As  a  cl ass  
i nstance  attri bu te,  the  I D  refl ects  power structure  hardware  wh ich  i s  common  
to  a l l  axi s  i nstances  or i d en ti ca l  for a l l  axi s  i nstances  (exclud i ng  master 
feedback axes).  Power structu re  hardware  that  i s  u n ique  to  the  axi s  i nstance  
shal l  be  i denti fi ed  us ing  the  Dri ve  Power S tructu re  Axis  I D  attri bu te  for that  
i nstance.  I n  that  case,  the  Drive  Power Structu re  Class  I D  i s  s imply set  to  0 .  
A s i ng le  axi s  d ri ve,  however,  shal l  u se  the  Dri ve  Power S tructu re  Class  I D  to  
i den ti fy the  power s tructu re  of the  s i ng l e  axi s  i nstance.  The  Drive  Power 
S tructu re  Class  I D  i s  i ncl uded  as  part  of the  Forward_Open  service  to  the  
Moti on  Device  Axis  Ob ject  cl ass  to  confi rm  that  the  d ri ve’s  power structu re  
matches  the  confi gu ration  i n  the  control l er.  

I D  number 

35  Cond i ti onal  a  Set   S tep  Threshol d  UDINT Determ ines  the  th reshol d  for step  changes  i n  System  Time  as  i t  appl i es  to  
the  S tep  Compensation  a l gori thm .  Th i s  val ue  i s  general l y set  by the  
con trol l er to  the  RPI  of the  CI P  Moti on  I /O  Connection .  For more  detai l s ,  see  
the  S tep  Compensation  section  of the  Drive  Device  profi l e  speci fi cation .  The  
S tep  Threshol d  attri bu te  value  i s  a l so  used  by the  Group_Sync service  to  
i den ti fy cl ock skew.  For more  detai l s  on  cl ock skew detection  duri ng  device  
i n i ti a l i zati on  refer to  the  Group_Sync service.  

S tep  Threshol d  i s  requ i red  for devices  that  implement  the  Group_Sync 
service  wi th  cl ock skew detection  i n troduced  i n  Revis i on  3  of th i s  object.  The  
con trol l er may use  successfu l  access  to  th i s  attri bu te  to  determ ine  i f the  
device  supports  the  Group_Sync a l gori thm  wi th  cl ock skew detection .  

Nanoseconds  

Defau l t:  1  000  000  

a  The  S tep  Threshol d  attri bu te  i s  requ i red  when  the  device  implements  the  Group_Sync service,  otherwise  i t  i s  not  a l l owed .  
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7.2.2  Semantics  

7.2.2 .1  Attribute  No.  1 4 – Node  Control  

Contains  b i ts  used  to  control  the  behavior of the  associated  motion  device  communications  
node,  as  speci fi ed  i n  Table  31 .  

Table  31  – Node Control  b i t  defin i tions  

Bi t  Req. /Opt.  Name  Description  

0  R Remote  Contro l  Th i s  b i t  i s  used  to  request that  the  device  node  tu rn  over complete  
control  of the  device  to  the  con trol l er.  I f th i s  b i t  i s  cl ear,  the  device  
i s  under the  excl us ive  con trol  of the  l ocal  i n terface;  the  CIP  
Moti on  con trol l er cannot  affect  the  behavior of the  device  i n  any 
way other than  to  swi tch  the  device  back to  Remote  Control  mode.  
I f the  CI P  Moti on  Connection  i s  l ost  wh i l e  the  device  i s  under 
remote  con trol ,  the  device  may then  be  control l ed  via  the  l oca l  
i n terface.  

1  O  Sync Control  Th i s  b i t  i s  used  by the  con trol l er to  request  synch ronous  operation  
of the  device.  Synch ronous  operati on  i s  d efi ned  as  havi ng  the  
device  node’s  l ocal  t imer synchron i zed  wi th  System  Time  and  that  
the  device  node  start  us i ng  the  Control l er Time  Stamp and  Time  
Offset  to  process  the  connection  data  and  schedu l e  fu tu re  Device-
to-Control l er Connection  updates.  The  Synch ronous  Control  b i t  
impl i es  that  the  Control l er Time  Stamp and  Time  Offset  val ues  are  
val i d .  The  b i t  shal l  remain  set  for the  du rati on  of synchronous  
operati on .  I n  asynch ronous  mode,  there  i s  no  requ i rement  for the  
l ocal  t imer to  be  synchron i zed  nor i s  t ime-stamping  necessary or 
the  associated  time  data  even  val i d .  General l y,  th i s  b i t  i s  set  by 
the  control l er when  a l l  CI P  Motion  devices  associated  wi th  the  
control l er have  g i ven  a  successfu l  Group_Sync response.  

2  R Control l er Data  
Val i d  

Th i s  b i t  shal l  be  set  for the  device  node  to  process  the  I nstance  
Data  B locks.  Du ring  the  connection  i n i ti a l i zation  sequence  there  
may be  a  peri od  of t ime  where  the  connection  data  i n  the  I nstance  
Data  B locks  i s  not  yet  i n i ti a l i zed .  Th i s  cond i ti on  can  be  recogn i zed  
by the  device  by fi rst  checking  th i s  b i t  and ,  i f cl ear,  i t  i s  not  
necessary for the  device  to  process  any of the  connection  data  
beyond  the  connecti on  header.  

3  R Node  Fau l t  Reset  Th i s  b i t  i s  used  to  request that  the  device  perform  a  reset  of the  
commun ications  node  and  attempt to  cl ear the  Node  Fau l t  Code.  
When  the  con trol l er detects  that  the  Node  Fau l t  Code  i s  cl ear,  the  
Node  Fau l t  Reset b i t  i s  cl eared .  I f the  commun ication  fau l t  
pers i sts ,  the  Node  Fau l t  Code  may pers i st,  i n  wh ich  case  a  power 
cycle  or a  complete  reconfiguration  process  shal l  be  performed .  

4  to  5    (Reserved)  

6  to  7    (Vendor Speci fi c)  

 

7.2.2 .2  Attribute  No.  1 5  – Node  Status  

Contains  b i ts  used  to  i nd icate  the  status  of the  associated  CIP  Motion  device’s  
communications  node,  as  speci fied  i n  Table  32.  
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Table  32  – Node Status  bi t  defin i tions  

Bi t  Req. /Opt.  Name  Description  

0  R Remote  Mode  The  Remote  Mode  b i t  i s  used  to  i nd icate  that  the  device  node  has  
tu rned  over tota l  con trol  of the  device  to  the  control l er.  I f th i s  b i t  i s  
cl ear,  the  device  does  not  act  on  any data  con tained  i n  the  
Control l er-to-Device  cycl i c  or service  channe ls .  

1  O  Sync Mode  The  Sync Mode  bi t  i nd icates  whether or not  the  device  node  i s  
synchron i zed .  Synchronous  operati on  i s  d efi ned  as  havi ng  the  
device  node’s  l ocal  t imer synchron i zed  wi th  System  Time  and  that  
the  device  node  i s  us i ng  the  connection  time  stamps to  process  
the  connection  data.  The  Sync Mode  b i t  bei ng  set  a l so  impl i es  that  
the  Device  Time  Stamp i s  val i d .  The  bi t  shal l  remain  set  for the  
du ration  of synch ronous  operation .  I f the  Sync Mode  bi t  i s  cl ear,  
the  device  i s  sa id  to  be  i n  Asynchronous  mode.  I n  Asynch ronous  
mode,  there  i s  no  requ i rement  for the  l ocal  t imer to  be  
synchron i zed  nor i s  t ime-stamping  necessary or even  val i d .  
Genera l l y,  th i s  b i t  i s  set  i n  response  to  the  Sync Control  b i t  be ing  
set  by the  control l er.  

2  R Device  Data  Val i d  The  Device  Data  Val i d  b i t  shal l  be  set  for the  con trol l er to  process  
the  I nstance  Data  B locks  from  the  device  node.  Du ring  the  
connection  i n i ti a l i zati on  sequence,  there  may be  a  period  of t ime  
where  the  connection  data  i n  the  I nstance  Data  B l ocks  i s  not  yet  
i n i t i a l i zed .  Th i s  cond i ti on  can  be  recogn i zed  by the  con tro l l er by 
fi rst  checking  th i s  b i t  and  i f set,  i t  i s  not  necessary for the  
con trol l er to  process  any of the  connection  data  beyond  the  
connection  header.  

3  R Device  Node  Fau l t  The  Device  Node  Fau l t  b i t  i s  u sed  to  i nd icate  that  the  device  has  
detected  one  or more  fau l t  cond i ti ons  related  to  the  
commun ications  node.  Speci fi c  fau l t  cond i ti ons  can  be  determ ined  
by the  Node  Fau l t  Code  attri bu te.  I f th i s  b i t  i s  cl ear,  there  are  no  
Node  Fau l t  cond i ti ons  present.  The  Device  Node  Fau l t  b i t  may be  
cl eared  by setti ng  the  Node  Fau l t  Reset b i t  i n  the  Node  Control  
word .  Al l  associated  axes  are  d i sabl ed  when  a  Node  Fau l t  
cond i ti on  i s  present.  

4  to  5    (Reserved)  

6  to  7    (Vendor Speci fi c)  

 

7.2.2 .3  Attribute  No.  1 6  – Node  Fau l t  Code  

Th is  attribute  i s  a  4-bi t fau l t code  used  to  ind icate  the  presence  of speci fic fau l t  cond i ti on  
associated  wi th  the  CIP  Motion  device’s  communications  node,  as  speci fied  i n  Table  33  
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Table  33  – Node Fau l t Code  defin i tions  

Code  Name  Description  

0  No  Fau l t   I nd i cates  that  there  i s  no  fau l t  cond i ti on  currentl y present  at  the  
device  commun ications  node.  

1  Control  Connection  Update  
Fau l t  

The  Control  Connection  Update  Fau l t  code  i s  used  to  i nd icate  that  
updates  from  the  control l er over the  C-to-D  connection  have  been  
excessivel y l ate  or consecu ti ve ly l ost  as  determ ined  by the  
Control l er Update  Delay H igh  L im i t  attri bu te  value.  

2  Processor Watchdog  Fau l t  The  Processor Watchdog  Fau l t  code  i n d icates  that  the  processor 
associated  wi th  the  device  node  has  experi enced  an  excessive  
overl oad  cond i ti on  that  has  tri pped  the  associated  processor 
watchdog  mechan ism .  

3  Hardware  Fau l t  The  Hardware  Fau l t  code  i n d icates  that  the  cri ti cal  support  
hardware  (FPGA,  ASIC,  etc. )  associated  wi th  the  device  node  has  
experienced  a  fau l t  cond i ti on .  

4  Data  Format  Error Th i s  fau l t  code  i nd icates  that  an  error has  occu rred  i n  the  data  
format between  the  control l er and  the  device,  e. g .  a  Format  
Revis ion  m ismatch .  

5  Clock Skew Fau l t  Clock Skew Fau l t  code  i nd i cates  that  the  d ri ve  has  detected  
s i gn i fi cant  d i fference  between  the  d ri ve’s  System  Time  and  the  
control l er’ s  System  Time  that  prevented  the  d ri ve  from  swi tch i ng  
to  synchronous  operati on  after a  time  ou t  peri od .  

6  Control  Connection  Loss  Fau l t  The  Control  Connection  Loss  fau l t  code  i nd icates  that  the  CI P  
Moti on  C-to-D  connecti on  from  the  con trol l er has  t imed  ou t.  

7  Clock Sync Fau l t  The  fau l t  cond i ti on  i s  an  i nd ication  that  the  l ocal  I EC 61 588  cl ock 
has  l ost  synch ron ization  wi th  the  master and  was  not  abl e  to  
resynchron i ze  wi th i n  the  a l l otted  timeout  (e. g .  40  s  to  60   s ).  

8  Log ic  Watchdog  The  Log ic Watchdog  Fau l t  code  i nd icates  that  an  auxi l i ary l og ic  
component (e. g .  FPGA,  or ASIC)  associated  wi th  the  device  node  
has  experienced  an  excessive  overl oad  cond i ti on  that  has  tri pped  
the  associated  l og ic  watchdog  mechan ism .  

9  Dupl i cate  Add ress  The  Dupl i cate  Address  Fau l t  code  i nd icates  that  a  d evice  node  
has  been  detected  on  the  network that  us i ng  the  same  Node  
Address  as  th i s  device  node.  For Ethernet,  th i s  add ress  wou ld  be  
the  I P  Address  of the  device.  

1 0  to  1 5  (Reserved)   

 

7.2.2 .4  Attribute  No.  1 7  – Node  Alarm  Code  

Th is  attribute  i s  a  4-bi t  a l arm  code  used  to  i nd icate  speci fic  a larm  cond i ti ons  of the  associated  
CIP  Motion  device’s  communications  node,  as  speci fi ed  i n  Table  34 .  Alarms do  not resu l t i n  
any d i rect action .  I nd ividual  Node  Alarms  are  au tomatical l y cleared  by the  d rive  device  after 
1 0  s .  I f the  a larm  cond i ti on  persists,  the  associated  Node Alarm  is  re-posted .  
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Table  34  – Node Alarm  Code defin i tions  

Code  Name  Description  

0  No  Alarm   I nd i cates  that  there  i s  no  a l arm  cond i ti on  currentl y present  at  the  
device  commun ications  node.  

1  Control  Connection  Update  
Alarm  

The  Control  Connection  Update  Al arm  code  i s  used  to  i nd icate  
that  updates  from  the  control l er over the  C-to-D  connection  have  
been  l ate  or consecu ti vel y l ost  as  determ ined  by the  Control l er 
Update  Delay Low L im i t  attri bu te  val ue.  

2  Processor Overl oad  Alarm  The  Processor Overload  Alarm  code  i n d icates  that  the  processor 
associated  wi th  d evice  i s  experiencing  overload  cond i ti ons  that  
cou ld  even tua l l y l ead  to  a  fau l t .  

3  Clock J i tter Alarm  Clock J i tter Alarm  code  i nd icates  that  the  Sync Vari ance  has  
exceeded  the  Sync Th reshold  wh i l e  the  devi ce  i s  runn i ng  i n  Sync 
Mode.  

4  Clock Skew Alarm  Clock Skew Alarm  code  i n d icates  that  the  d ri ve  has  detected  
s i gn i fi cant  d i fference  between  the  d ri ve’s  System  Time  and  the  
control l er’ s  System  Time  that  i s  preventi ng  the  d ri ve  from  
swi tch i ng  to  synch ronous  operation .  

5  Clock Sync Alarm  The  Cl ock Sync Alarm  code  i n d icates  that  the  device’s  l oca l  cl ock 
has  l ost  synch ron ization  wi th  the  master cl ock for a  short  peri od  of 
time  (e. g .  1 0  s  to  20  s)  du ri ng  synchronous  operation .   Th i s  a l arm  
cond i ti on  can  a l so  occur when  a  change  i n  the  master cl ock 
source  has  been  detected .  The  Clock Sync Alarm  i s  an  i nd ication  
that  the  l ocal  I EC 61 588  clock has  sh i fted  back to  i ts  s tart-up  
mode  to  qu ickly synchron i ze  to  the  master cl ock.  

6  Node  Address  Alarm  The  Node  Address  Alarm  code  i nd i cates  that  the  Node  Add ress  
setti ng  of the  device  has  been  changed  d u ri ng  device  operati on  
and  may no  l onger be  val i d .  

7  to  1 5  (Reserved)   

 

7.3  Instance  attributes  

7.3. 1  General  

Subclause  7 . 3  l i s ts  a l l  the  supported  attribu tes  of a  Motion  Device  Axis  Object i nstance.  
Because  of the  l arge  number of attributes  l i sted  i n  7 . 3 ,  attribu tes  have  been  organ ised  by 
functional  category.  Each  functional  grouping  may be  further organ ised  by fi rst l i sti ng  the  
obj ect Status  and  S ignal  attribu tes,  fo l l owed  by the  object Configuration  attribu tes.   

NOTE  1  Due  to  the  l arge  number of i nstance  attri bu tes  supported  by th i s  obj ect,  1 6-bi t  Attri bu te  I Ds  are  used .  

NOTE  2  No  attri bu tes  associated  wi th  th i s  object  requ i re  Non-Volati l e  s torage,  so  a  “No”  i s  impl i ed  for a l l  
attri bu tes  under the  NV col umn .  The  Non-Volati l e  storage  function  i s  provided  by the  motion  con trol l er and  
speci fi cal l y,  the  Motion  Control  Axis  Object.  

Un less  otherwise  speci fied ,  a l l  obj ect attribu tes  defau l t  to  0  at device  power-up.  S ince  i t  i s  the  
motion  control ler working  i n  con junction  wi th  user d ri ven  configuration  software  that sets  
device  attribu te  values,  i t  i s  the  responsibi l i ty of the  control ler to  determ ine  appropriate  defau l t  
va lues.  For th is  reason ,  speci fication  of defau l t  attribute  values  i s  addressed  i n  the  Motion  
Control  Axis  Object and  are  not wi th in  the  scope  of th is  speci fication .  

Range l im i ts  associated  wi th  configuration  attributes  are  speci fi ed  by the  device  
manufacturer.  Attempting  to  set  an  attribu te  to  a  va lue  that i s  ou t of range  shal l  resu l t i n  a  
General  Status  Error Code 9,  for ‘ I nval i d  Attribu te  Value’ .  S ince  axis  configuration  tools  
i n terface  d i rectl y to  the  motion  con trol l er,  not to  the  CIP  Motion  device,  i t  i s  the  responsib i l i ty 
of the  motion  con trol l er to  enforce  the  attribu te  range  l im i ts  of the  device.  For th is  reason ,  
speci fication  of attribu te  range  l im i ts  i s  addressed  i n  the  Motion  Control  Axis  Object and  are  
not wi th in  the  scope  of th is  speci fication .  

The  one  exception  to  erri ng  an  ou t of range  configuration  attribute  value  is  when  the  ou t of 
range  value  does  not impact the  behavior of the  device.  An  example  of th is  cond i tion  wou ld  be  
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the  Torque  LP  F i l ter Bandwid th  attribu te.  I f the  d ri ve’s  maximum  Torque  LP  F i l ter Bandwid th  
is  2  000  Hz based  on  sample  rate  l im i tations  and  the  control ler tries  to  set the  attribu te  to  
5  000  Hz,  the  d ri ve  can  s impl y appl y 2  000  Hz wi th  the  same resu l tan t behavior.  I n  th is  case,  
the  vendor may choose  to  cl amp the  value  to  the  device  l im i t  or s impl y d isable  the  fi l ter.  

Al l  reserved  and  otherwise  unused  b i ts  and  enumerations  are  set  to  0 .  

Key to  Tables:  (see  7 . 1 . 6  and  7 . 1 . 7  for detai ls)   
(R)  –  Requ i red  b i t  or enumeration  – shal l  be  supported  i n  the  implementation   
(O)  –  Optional  b i t  or enumeration  – support  i s  l eft  to  vendor’s  d iscretion  

Device Function  Codes:  

B  –  Bus  Power Converter 

E  –   Encoder,  Feedback On l y 

F  –   Frequency Control  (V/Hz or VFD)  

P  –   Posi tion  Control  Loop  

V  –   Veloci ty Control  Loop  

T  –  Torque  Control  Loop  

N  –  Al l  Device  Functions  us ing  No  Control  Method  

O  –   Al l  Device  Functions  us ing  Open  Loop Control  Methods  (Frequency Control )  

C  –  Al l  Device  Functions  us ing  Closed  Loop  Vector Control  (PI  Vector Con trol  Method)  

D  –  Al l  Device  Functions  us ing  (Con trol  Method  ! =  No  Control )  

 

Al l  –  Al l  Device  Functions   

 

Cond itional  implementation  ru les:  

E  =   Encoder-based  Feedback channel  presen t  

!E  =   Encoderless  or Sensorless  device  operation ,  no  Feedback channel  present  

Al l  –  Al l  Control  Modes  

Set*  –  I nd icates  the  attribu te  is  normal l y set by the  CIP  Motion  Connection  Header and  not by 
a  Set service.  

%  Device  Rated  Un i ts  – defined  as  the  percentage  of the  continuous  rating  of the  device  wi th  
1 00  %  impl ying  operation  at the  con tinuous  rated  speci fication  for the  device.  Th is  un i t  can  be  
appl ied  to  attribu tes  re lated  to  speed ,  torque,  force,  current,  vol tage,  and  power.  Appl icable  
“Devices”  can  be  Motor,  I nverter,  Converter,  or Bus  Regu lator.  Th is  un i t  can  be  used  
i ndependentl y of whether the  attribute  va lue  represen ts  an  i nstan taneous  l evel  or a  time-
averaged  l evel ;  the  appropriate  un i t for the  device  rating  i s  impl ied .  As  wi th  a l l  attribu tes  that 
are  i n  un i ts  of % ,  an  attribu te  value  of 1 00  means  1 00  %.  

Dynam ic Un i ts :  Attribu tes  that relate  to  motion  d ynam ics  typical l y express  d isplacement i n  
terms  of the  selected  feedback or motor device  un i ts.  S ince  the  CIP  Motion  device  can  use  
d i fferent feedback channels  for d i fferent con trol  l oops  depend ing  on  the  Feedback Mode  ,  the  
determ ination  of wh ich  feedback device  appl ies ,  i f any,  depends  on  the  Feedback Mode.  

Table  35  provides  a  cross-reference table  to  determ ine  the  appropriate  feedback coun ts  or 
un i ts  to  appl y to  an  attribu te  based  on  i ts  Dynam ic Un i t  type  (posi ti on ,  veloci ty,  or 
acceleration) ,  and  the  configured  Feedback Mode  .  I f the  CIP  Motion  device  supports  Scal ing  
functional i ty,  then  the  Pos i ti on  Control  Un i t may be  expressed  i n  Motion  Counts  and  Motion  
Un i ts,  i ndependent of the  Feedback Mode.  The  Scal ing  function ,  i f enabled ,  converts  Motion  
Counts  to/from  Feedback Counts ,  and  Motion  Un i ts  to/from  Feedback Un i ts .  When  an  axis  
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i nstance  i s  configured  for No Feedback,  i . e .  sensorless/encoderless  operation  (V/Hz,  
sensorless  ve loci ty control ,  e tc. ) ,  feedback counts  do  not appl y,  so  motion  d ynam ics  shal l  be  
expressed  i n  terms  of motor d isp lacement.  

Table  35  – Dynamic Un i ts  vs.  Feedback Mode  

Dynamic 
Un i ts   

Scal ing  
Enabled  

Feedback Mode   

No  
Feedback 

Master 
Feedback 

Motor 
Feedback 

Load  
Feedback 

Dual  
Feedback 

Posi tion  
Control  Un i ts  

Moti on  
Counts  

Motor 
Counts  

Feedback n  
Counts  a  

Feedback 1  
Counts  

Feedback 2  
Counts  

Feedback 2  
Counts  

Veloci ty 
Control  Un i ts  

Moti on  
Un i ts  

Motor Un i ts  Feedback n  
Un i ts  a   

Feedback 1  
Un i ts   

Feedback 2  
Un i ts  

Feedback 1  
Un i ts  

Accel  Control  
Un i ts  

Moti on  
Un i ts  

Motor Un i ts  Feedback n  
Un i ts  a   

Feedback 1  
Un i ts   

Feedback 2  
Un i ts  

Feedback 1  
Un i ts  

a  Feedback Channel  d eterm ined  by Master Feedback Select  attri bu te  

 

7.3.2  Motion  Control  configuration  attributes  

7.3.2 . 1  General  

The fol lowing  attribu te  table  i n  Table  36  contains  bas ic motion  con trol  configuration  attributes  
associated  wi th  a  Motion  Device  Axis  Object i nstance.  These  attribu tes  govern  aspects  of the  
overal l  behavior of the  Motion  Device  Axis  Object.  

Set*    These  attribu tes  are  general l y updated  via  the  cycl ic Command  Data  Set of the  CIP  
Motion  C-to-D  Connection .  When  i ncluded  as  cycl ic  command  data,  these  attributes  cannot be  
updated  via  a  Set  service.  

Table  36  – Motion  Control  configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribu te  name  Data  
type  

Description  of 
attribute  

Semantics  of 
values  

40  Requ i red  – 
Al l  

Set*    Control  Mode  USINT Attri bu te  whose  l ower 
4-b i t  enumeration  
determ ines  the  general  
dynam ic  control  
behavi or of the  motion  
axi s  i nstance.  

B i ts  0  to  3 :  
Enumeration :  

B i ts  4  to  7 :  
(Reserved)  

See  semantics  
i n  7 . 3 . 2 . 2 . 1  

41  Requ i red  – 
Al l  

Set   Control  Method  USINT  Enumerated  code  that  
determ ines  the  bas ic  
motor control  a l gori thm  
appl i ed  by the  device  
to  con tro l  the  d ynam ic 
behavi or of the  motor.  

See  semantics  
i n  7 . 3 . 2 . 2 . 2  

 

7.3.2 .2  Semantics  

7.3.2 .2 .1  Attribute  No.  40  – Control  Mode  

The Control  Mode  attribu te  i s  a  4-bi t enumeration  that determ ines  the  speci fic d ynam ic 
behavior of the  motor that the  device  i s  to  con trol  for th is  axis  i nstance.  The  system  view of 
these  control  modes  are  described  i n  detai l  i n  4 . 2 .  Table  37  shows  a  brief summary of the  
Control  Mode  enumerations.  
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Table  37  –Control  Mode  enumeration  defin i tions  

Enum.  Req. /Opt.  Name  Description  

0  R/N  No  Control  No  motor control  i s  provided  i n  th i s  mode  bu t  i n terface  to  
a  speci fi c  feedback device  as  a  master feedback source  
i s  poss ible  vi a  the  Feedback Mode  attri bu te.  

1  R/P  Posi ti on  Control  Device  seeks  to  control  the  posi ti on ,  or ori en tati on ,  of the  
motor.  

2  R/PV Veloci ty Control  Device  seeks  to  control  the  ve l oci ty of the  motor.  

3  O  Acceleration  Control  Device  seeks  to  control  the  acceleration  of the  motor.  

4  R/C  Torque  Control  Device  seeks  to  control  the  torque  ou tpu t  of the  motor.  

5  to  1 5   (Reserved)  -  

 

7.3.2 .2 .2  Attribute  No.  41  – Control  Method  

The Con trol  Method  attribu te  is  an  8-bi t  enumerated  code  that determ ines  the  basic con trol  
a lgori thm  appl ied  by the  device  to  con trol  the  d ynam ic behavior of the  motor associated  wi th  
an  axis  instance,  as  speci fi ed  i n  Table  38.  

Table  38  – Control  Method  enumeration  defin i tions  

Enum.  Req. /Opt.  Name  Description  

0  R/N  No  Control  No  Control  i s  associated  wi th  a  Control  Mode  of No  
Control  where  there  i s  no  exp l i ci t  motor con trol  provided  
by the  device  for th i s  axi s  i nstance.  

1  R/F  Frequency Control  Frequency Control  i s  an  “open  l oop”  control  method  that  
appl i es  vol tage  to  the  motor,  general l y i n  proporti on  to  
the  commanded  frequency or speed .  Th i s  con trol  method  
i s  associated  wi th  vari able  frequency d ri ves  (VFDs)  or 
so-cal l ed  Vol ts/Hertz d ri ves.  

2  R/C  P I  Vector Control  P I  Vector Control  i s  a  “cl osed  l oop”  con trol  method  that  
uses  actual  or estimated  feedback for cl osed  l oop  
cascaded  P I  control  of motor d ynam ics,  i . e.  pos i ti on ,  
vel oci ty,  accelerati on ,  and  torque,  and  a lways  i ncl udes  
i ndependent  cl osed  l oop  PI  con trol  of I q  and  I d  
components  of the  motor cu rren t  vector.  

3  to  1 27   (Reserved)  -  

1 28  to  255   (Vendor speci fi c)  -  

 

7.3.3  Motion  Scal ing  attributes  

7.3.3. 1  General  

The attribu te  table  i n  Table  39  conta ins  basic motion  scal i ng  configuration  attributes  
associated  wi th  a  Motion  Device  Axis  Object i nstance.  The  Scal ing  function ,  i f enabled ,  
converts  Motion  Counts  to/from  Feedback Counts,  and  Motion  Un i ts  to/from  Feedback Un i ts .  
Scal ing  functional i ty a lso  encompasses  cycl ic unwind  operation  and  motion  polari ty.  
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Table  39  – Motion  Scal ing  attributes  

Attr ID  Need  i n  
impl .  

Access  
ru le  

NV Attribu te  
name 

Data  
type  

Description  of attribu te  Semantics  of values  

45  Requ i red  – 
Scal i ng  

Set   Moti on  
Scal i ng  
Confi gu ration  

USINT Enumerated  attri bu te  used  to  d eterm ine  whether the  scal i ng  function  i s  performed  
by the  control l er or the  d ri ve.  

The  Control  Scal i ng  Configuration  selecti on  confi gu res  the  con trol  system  to  
perform  the  scal i ng  calcu lations  i n  the  con trol l er.  I n  th i s  mode,  the  con trol l er 
i n teracts  wi th  the  d ri ve  i n  terms  of Feedback Counts  or Motor Un i ts ,  hence  no  
scal i ng  operations  are  requ i red  by the  d ri ve.  Al so,  i n  Con tro l  Scal i ng  mode  the  
con trol l er i s  responsibl e  for Cycl i c  Unwind  operations  associated  wi th  Cycl i c  Travel  
Mode.  

The  Dri ve  Scal i ng  selection  confi gu res  the  system  to  perform  the  scal i ng  
calcu lations  i n  the  d ri ve  device .  I n  th i s  mode,  the  con tro l l er i n teracts  wi th  the  d ri ve  
i n  terms  of Motion  Counts  or Motion  Un i ts  and  the  d ri ve  i s  responsib le  for 
convers ion  to  equ i val ent  Feedback Counts  and  Motor Un i ts .  Al so,  i n  Dri ve  Scal i ng  
mode  the  d ri ve  i s  responsib l e  for Cycl i c  Unwind  operations  associated  wi th  Cycl i c  
Travel  Mode.  

Enumeration :  

0  =  Control  Scal i ng  (R)  

1  =  Dri ve  Scal i ng  (O)  

2  to  255  =  reserved  

77  Requ i red  – 
Scal i ng  

Set   Moti on  U n i t  USINT Th is  enumerated  val ue  determ ines  the  u n i t  of measure  used  to  express  the  Motion  
Resol u tion  used  by motion  p l anner functions.  

See  semantics  i n  7 . 3. 3. 2 . 1  

Enumeration :  

0  =  Motor Rev 

1  =  Load  Rev 

2  =  Feedback Rev 

3  =  Motor mm  

4  =  Load  mm  

5  =  Feedback mm  

6  =  Motor i nch  

7  =  Load  i nch  

8  =  Feedback i nch  

9  =  Motor r/s  

1 0  =  Load  r/s  

1 1  =  Motor m /s  

1 2  =  Load  m /s  

1 3  =  Motor i nch /s  

1 4  =  Load  i nch/s  

1 5  to  255  =  (reserved)  
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Attr ID  Need  i n  

impl .  
Access  
ru le  

NV Attribu te  
name 

Data  
type  

Description  of attribu te  Semantics  of values  

78  Requ i red  – 
Scal i ng  

Set   Moti on  
Resol u tion  

DINT  An  i n teger val ue  that  determ ines  the  number of Motion  Counts  per Motion  Un i t  used  
by the  scal i ng  function  to  convert  between  Moti on  Counts  and  Feedback Counts.  

See  semantics  i n  7 . 3 . 3 . 2 . 1  

Moti on  Counts  /   

Moti on  U n i t  

79  Requ i red  – 
Scal i ng  

Set   Moti on  
Polari ty  

USINT When  Motion  Scal i ng  Confi gu ration  i s  set  for Dri ve  Scal i ng ,  Moti on  Pol ari ty can  be  
used  to  swi tch  the  d i rectional  sense  of the  motion  con trol  system .  (see  semantics  i n  
7 . 3 . 3 . 2 . 2  for d etai l s )  

Enumeration :  
0  =  Normal  Polari ty  
1  =  I nverted  Pol ari ty  

2  to  255  =  (Reserved )  

83  Requ i red  – 
Scal i ng  

Set   Cycl i c  Unwi nd  
Control  

BOOL  When  th i s  Boolean  attri bu te  i s  set  true  (1 ) ,  i t  enables  the  cycl i c  unwind  capabi l i ty of 
the  scal i ng  function .  Th i s  featu re  provides  i n fi n i te  posi ti on i ng  range  by “unwind ing ”  
the  axi s  posi ti on  whenever the  axi s  moves  th rough  a  complete  mach ine  cycle.  The  
number of Moti on  Counts  per mach ine  cycle  of the  axi s  i s  speci fi ed  by the  Cycl i c  
Unwind  Pos i ti on  attri bu te.  Thus,  i f the  axi s  i s  confi gured  Cycl i c  Operation ,  
implementation  of the  Cycl i c  Unwind  Posi ti on  attri bu te  i s  requ i red .  

I f the  Cycl i c  Unwind  attri bu te  i s  fa l se  (0 ),  i nd icati ng  non-cycl i c  operation ,  no  
“unwind ”  operati on  i s  performed ,  and  un i d i rectional  motion  con ti nues  to  accumu late  
pos i ti on  and  can  even tual l y exceed  the  range  of the  posi ti on  representation  
resu l ti ng  i n  a  ro l l -over.  For th i s  reason ,  non-cycl i c  travel  i s  typ ical l y l im i ted  for 
pos i ti on  control  appl i cati ons.  

0  =  Non-Cycl i c  Operation  
(R)  

1  =  Cycl i c  Operation  (E )  

84  Requ i red  – 
Scal i ng  

E  

Set   Cycl i c  Unwi nd  
Posi ti on  

DINT Th is  i n teger val ue  i s  used  to  “u nwind”  command  and  actual  posi ti on  values  every 
mach ine  cycle.  Cycl i c  unwind  functional i ty provides  i n fi n i te  posi ti on  range  for cycl i c  
axes  by subtracti ng  the  Cycl i c  Unwind  Posi ti on  val ue  from  both  the  actual  and  
command  pos i ti on  whenever the  axi s  reaches  or crosses  the  Cycl i c  Unwi nd  
Posi ti on .  S im i l arl y when  moving  i n  the  reverse  d i rection ,  the  Cycl i c  Unwind  Posi ti on  
val ue  i s  added  to  both  the  actual  and  command  pos i ti on  whenever the  axi s  reaches  
or crosses  zero.  Thus  command  and  actual  posi ti on  values  shal l  never be  ou ts i de  
the  range  of 0  and  the  Cycl i c  Unwind  Pos i ti on .  To  avoi d  accumu lated  error due  to  
round -off wi th  i rrational  conversion  constants,  the  unwind  val ue  i s  represented  as  
an  i n teger n umber of Motion  Counts  per Cycle.  

Moti on  Counts  /  Unwind  
Cycle  
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7.3.3.2  Semantics  

7.3.3.2 .1  Attribu te  No.  77  and  78  – Motion  Un i t/Resolution  

The Motion  Resolu tion  attribu te  determ ines  how many Motion  Counts  there  are  i n  a  Motion  
Un i t.  A Motion  Count i s  the  fundamental  un i t  of d i splacement used  by the  Motion  P lanner and  
a  Motion  Un i t i s  the  standard  eng ineering  un i t of measure  for motion  d isplacement.  Motion  
Un i ts  may be  configured  as  Revs,  i nches,  or m i l l imeters  depend ing  on  the  speci fic appl ication .  
I n  general ,  the  Motion  Resolu tion  va lue  may be  may be  configured  i n  Motion  Counts  per 
Motion  Un i t i ndependent of the  resolu tion  of the  feedback device(s)  used .  The  dri ve ’s  scal ing  
function  takes  care  of scal ing  between  Feedback Counts  and  Motion  Coun ts.  Provid ing  a  
configurable  Motion  Resolu tion  value  i s  particu larl y usefu l  for address ing  Fractional  Unwind  
appl ications  where  i t  i s  necessary to  have  an  in teger number of Motion  Counts  per Unwind  
Cycle.  

Val i d  Motion  Un i t attribu te  selections  are  determ ined  by the  Feedback Mode,  Load  Type,  and  
L inear Actuator Un i t  (Lead  Un i t or D iameter Un i t)  va lues  accord ing  to  Table  40.  

Table  40  – Motion  Un i t selection  ru les  

Feedback mode   Load  type  Linear actuator un i t  Motion  un i t 

No Feedback D i rect  Rotary -  Motor r/s  

No  Feedback Rotary Transm iss ion  -  Load  r/s  

No  Feedback Li near Actuator mm/r or mm  Load  m /s  

No  Feedback Li near Actuator i nch/r or i nch  Load  i nch /s  

Master Feedback D i rect  Rotary -  Feedback Rev 

Master Feedback D i rect  Li near -  Feedback mm  or 
Feedback i nch  

Master Feedback Rotary Transm iss ion  -  Load  Rev 

Master Feedback Li near Actuator mm/r or mm  Load  mm  

Master Feedback Li near Actuator i nch/r or i nch  Load  i nch  

Motor Feedback D i rect  Rotary -  Motor Rev 

Motor Feedback D i rect  Li near -  Motor mm  or Motor i nch  

Motor Feedback Rotary Transm iss ion  -  Load  Rev 

Motor Feedback Li near Actuator mm/r or mm  Load  mm  

Motor Feedback Li near Actuator i nch/r or i nch  Load  i nch  

Load  or Dual  Feedback D i rect  Rotary -  Load  Rev 

Load  or Dual  Feedback D i rect  Li near -  Load  mm  or Motor i nch  

Load  or Dual  Feedback Rotary Transm ission  -  Load  Rev 

Load  or Dual  Feedback Li near Actuator mm/r or mm  Load  mm  

Load  or Dual  Feedback Li near Actuator i nch/r or i nch  Load  i nch  

 

7.3.3.2 .2  Attribute  No.  79  – Motion  Polari ty 

When  Motion  Scal ing  Configuration  is  set for Drive  Scal i ng ,  Motion  Polari ty can  be  used  to  
swi tch  the  d i rectional  sense  of the  motion  control  system .  A Normal  setting  l eaves  the  s i gn  of 
the  motion  control  command  and  actual  s ignal  va lues  unchanged  from  thei r values  i n  the  d ri ve  
con trol  s tructure.  An  I nverted  setting  fl i ps  the  s ign  of the  command  s ignal  va lues  to  the  d ri ve  
con trol  s tructure  and  fl ips  the  s i gn  of the  actual  s i gnal  va lues  com ing  from  the  d ri ve  control  
structu re.  Motion  Polari ty can  therefore  be  used  to  ad just the  sense  of pos i ti ve  d i rection  of the  
motion  con trol  system  to  agree  wi th  the  pos i ti ve  d i rection  on  the  mach ine.  When  the  Motion  
Scal ing  Configuration  i s  set to  Drive  Scal ing ,  the  Motion  Polari ty i nversion  i s  performed  
between  the  CIP  Motion  Connection  i n terface  and  the  d rive  control  structure.  When  the  
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Motion  Scal i ng  Configuration  is  set to  Control ler Scal i ng ,  the  Motion  Polari ty i nvers ion  i s  
performed  exclus ivel y by the  control ler.  To  main tain  d i rectional  consis tency,  the  s igns  of a l l  
S ignal  Attribu te  va lues  read  from  the  d rive  con trol  structure  or being  wri tten  to  the  d ri ve  
con trol  structure  are  determ ined  by Motion  Polari ty.  A comprehensive  l i st of these  S ignal  
Attribu tes  is  defined  i n  Table  41 .  

Table  41  – Signal  attributes  affected  by Motion  Polari ty  

Attr.  ID  Access  ru le  S ignal  attribu te  name  

1 402  +  o  Get  Feedback n  Posi ti on  

1 403  +  o  Get  Feedback n  Veloci ty  

1 404  +  o  Get  Feedback n  Acceleration  

62  Get  Reg istration  1  Posi ti ve  Edge  Pos i ti on  

63  Get  Reg istration  1  N egati ve  Edge  Posi ti on  

64  Get  Reg istration  2  Posi ti ve  Edge  Pos i ti on  

65  Get  Reg istration  2  N egati ve  Edge  Posi ti on  

70  Get  Home  Event Pos i ti on  

360  Set*  Con trol l er Posi ti on  Command  – I n teger 

361  Set*  Con trol l er Posi ti on  Command  – F loat  

362  Set*  Con trol l er Veloci ty Command  

363  Set*  Con trol l er Accelerati on  Command  

364  Set*  Con trol l er Torque  Command  

365  Get  F i ne  Command  Posi ti on  

366  Get  F i ne  Command  Veloci ty  

367  Get  F i ne  Command  Acceleration  

370  Set  Skip  Speed  1  

371  Set  Skip  Speed  2  

372  Set  Skip  Speed  3  

430  Get  Posi ti on  Command  

431  Set*  Posi ti on  Trim  

432  Get  Posi ti on  Reference  

433  Get  Veloci ty Feedforward  Command  

434  Get  Posi ti on  Feedback 

436  Get  Posi ti on  Error 

437  Get  Posi ti on  I n tegrator Output  

438  Get  Posi ti on  Loop  Ou tput  

450  Get  Veloci ty Command  

451  Set*  Veloci ty Trim  

452  Get  Acceleration  Feedforward  Command  

453  Get  Veloci ty Reference  

454  Get  Veloci ty Feedback 

455  Get  Veloci ty Error 

456  Get  Veloci ty I n tegrator Ou tpu t  

457  Get  Veloci ty Loop  Ou tpu t  

480  Get  Acceleration  Command  

481  Set*  Acceleration  Trim  

482  Get  Acceleration  Reference  
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Attr.  ID  Access  ru le  S ignal  attribu te  name  

483  Get  Acceleration  Feedback 

490  Get  Torque  Command  

491  Set*  Torque  Trim  

492  Get  Torque  Reference  

493  Get  Torque  Reference  – F i l tered  

494  Get  Torque  Reference  – L im i ted  

520  Get  I q  Cu rren t  Command  

521  Get  Operati ve  Current  L im i t  

523  Get  Motor E lectri cal  Ang l e  

524  Get  I q  Cu rren t  Reference  

525  Get  I d  Cu rren t  Reference  

527  Get  I q  Cu rren t  Error 

528  Get  I d  Cu rren t  Error 

529  Get  I q  Cu rren t  Feedback 

530  Get  I d  Cu rren t  Feedback 

531  Get  Vq  Decoupl i ng  

532  Get  Vd  Decoupl i ng  

533  Get  Vq  Vol tage  Output  

534  Get  Vd  Vol tage  Output  

535  Get  U  Vol tage  Ou tpu t  

536  Get  V Vol tage  Outpu t  

537  Get  W Vol tage  Ou tpu t  

538  Get  U  Cu rren t  Feedback 

539  Get  V Curren t  Feedback 

540  Get  W Current  Feedback 

541  Get  U  Cu rren t  Offset  

542  Get  V Curren t  Offset  

543  Get  W Current  Offset  

565  Get  S l i p  Compensati on  

600  Get  Ou tput  F requency 

601  Get  Ou tput  Current  

602  Get  Ou tput  Vol tage  

603  Get  Ou tput  Power 

 

Motion  Polari ty can  a lso  have  an  impact on  d i rectional  pos i tion ,  veloci ty,  acceleration ,  and  
torque  l im i t  attributes.  When  the  Motion  Scal i ng  Configuration  is  set to  Drive  Scal i ng ,  i nverting  
Motion  Polari ty requ ires  that posi ti ve  and  negative  posi tion ,  veloci ty,  acceleration ,  and  torque  
l im i t va lues  be  swapped  between  the  CIP  Motion  Connection  i n terface  and  the  d ri ve’s  i n ternal  
con trol  structure.  When  the  Motion  Scal i ng  Configuration  is  set to  Con trol l er Scal ing ,  i nverti ng  
Motion  Polari ty requ ires  that posi ti ve  and  negative  posi tion ,  veloci ty,  acceleration ,  and  torque  
l im i t a ttribu te  va lues  i n  Motion  Control  Axis  Object be  swapped  wi th  the  correspond ing  
attributes  i n  the  Motion  Device  Axis  Object.  For example  the  Veloci ty L im i t  – Pos i ti ve  value  i n  
the  con trol l er wou ld  be  mapped  to  the  Veloci ty L im i t – Negative  value  in  the  d rive  device.  A 
comprehensive  l i st  of these  D irectional  L im i t Attributes  is  defi ned  in  Table  42.  
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Table  42  – D i rectional  Limit  attributes  affected  by Motion  Polari ty 

Attr.  ID  Access  ru le  S ignal  attribute  name  

374  Set  Ramp Veloci ty – Posi ti ve  

375  Set  Ramp Veloci ty – Negati ve  

376  Set  Ramp Accelerati on  

377  Set  Ramp Decel eration  

448  Set  Posi ti on  L im i t  – Pos i ti ve  

449  Set  Posi ti on  Lim i t  – Negati ve  

473  Set  Veloci ty L im i t  – Posi ti ve  

474  Set  Veloci ty L im i t  – Negati ve  

485  Set  Acceleration  L im i t  

486  Set  Decel erati on  Lim i t  

504  Set  Torque  Lim i t  – Posi ti ve  

505  Set  Torque  Lim i t  – Negati ve  

 

7.3.4  Connection  Data  attribu tes  

7.3.4. 1  General  

The attribu te  tab le  i n  Table  43  con ta ins  connection  data  re lated  attribu tes  associated  wi th  a  
Motion  Device  Axis  Object i nstance.  These  attributes  are  e lements  con tained  i n  the  header of 
the  CIP  Motion  Connection  data  structure  that govern  the  format and  i n terpretation  of the  
connection  data.  
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Table  43  – Connection  Data  attributes  

Attr 

ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  type  Description  of 
attribute  

Semantics  of values  

89  Optional  – 
Al l   

Set*   Con trol  
S tatus  

BYTE B i t  mapped  fi e l d  that  con ta ins  status  b i ts  from  the  control l er.  

See  semantics  i n  7 . 3. 4. 2 . 1  

B i t  F iel d :  
0  =  Configurati on  Complete  
1  =  (reserved )  
2  =  Converter Bus  Up  
3  =  Converter Bus  Un load  
4  =  Converter AC Power Loss  
5  =  (reserved )  
6  =  (reserved )  
7  =  (reserved )  

90  Requ i red  
– Al l   

Set*   Actual  Data  
Set  

BYTE B i t  mapped  fi e l d  that  determ ines  what  actual  feedback data  values  
are  bei ng  transm i tted  to  the  con trol l er i n  the  Device-to-Contro l l er 
Connection .  

See  semantics  i n  7 . 3 . 4 . 2 . 1 .  

B i t  F ie l d :  
0  =  Pos i ti on  Feedback (R/C)  
1  =  Veloci ty Feedback (O/C)  
2  =  Accel  Feedback (O)  
3  =  (reserved )  
4  =  (reserved )  
5  =  (reserved )  
6  =  Unwind  Cycle  Count  a  
7  =  Pos i ti on  D i splacement a  

91  Requ i red  
– D   

Set*   Command  
Data  Set  

BYTE B i t  mapped  fi e l d  that  determ ines  what command  data  values  are  
being  updated  by the  control l er.   

See  semantics  i n  7 . 3. 4. 2 . 3.  

B i t  F iel d :  
0  =  Posi ti on  Command  (R/P)  
1  =  Veloci ty Command  (R/V)  
2  =  Accel  Command  (O)  
3  =  Torque  Command  (R/T)  
4  =  (reserved )  
5  =  (reserved )  
6  =  Unwind  Cycle  Count  a  
7  =  Pos i ti on  D i splacement a  

92  Requ i red  
– PVT 

Optional  – 
F  

Set*   Command  
Control  

BYTE Control s  the  behavior of cycl i c  command  data,  i ncl ud ing  the  format  
of the  command  posi ti on  data  and  the  i n terpolati on  or 
extrapolati on  method  app l i ed  to  posi ti on ,  veloci ty,  and  acceleration  
command  data  from  the  motion  pl anner based  on  the  associated  
t ime  s tamp.   

See  semantics  i n  7 . 3 . 4 . 2 . 4  

93  Requ i red  
– P  

Optional  – 
FVT 

Get  Command  
Target Time   

L I NT  Time  Stamp associated  wi th  command  data  from  the  motion  
p l anner and  used  by the  command  fi ne  i n terpol ators.  The  
Command  Target Time  i s  the  sum  of the  Control l er Time  Stamp,  
the  Device  Time  Stamp value,  and  the  Command  Target  Update  
associated  wi th  th i s  axi s  i nstance.  The  time  s tamp  format i s  
absolu te  and  fol l ows  the  CIP  Sync standard  wi th  0  correspond ing  
to  1 970-01 -01 .  

Nanoseconds  (CIP  Sync absol u te)  
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Attr 

ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  type  Description  of 
attribute  

Semantics  of values  

94  Requ i red  
– Al l   

Set*    S tatus  Data  
Set  

BYTE  B i t  mapped  fi e l d  that  determ ines  what  s tatus  data  values  are  to  be  
transm i tted  to  the  control l er vi a  the  Device-to-Control l er 
Connection .  

See  semantics  i n  7 . 3. 4. 2 . 5  

95  Requ i red  
– Scal i ng  

E  

Set*    Reg istration  
Data  Set  

BYTE B i t  mapped  fi e l d  that  determ ines  what  Reg istration  Event  Data  
val ues  are  being  updated  by the  con trol l er over the  Control l er-to-
Device  Connection .   

Windowed  Reg istration  functional i ty i s  on l y appl i cable  when  
Scal i ng  Confi gu ration  i s  set  to  Dri ve  Scal i ng .  

The  format of the  Reg istrati on  Event Data  i s  d efi ned  i n  7 . 3. 4. 2 . 6  

B i t  F ie l d :  
0  =  Reg  1  Pos  Edge  Window Posi ti on  
(O)  
1  =  Reg  1  N eg  Edge  Window Posi ti on  
(O)  
2  =  Reg  1  Pos  Edge  Window Posi ti on  
(O)  
3  =  Reg  1  Neg  Edge  Window Posi ti on  
(O)  
4  =  (reserved )  
5  =  (reserved )  
6  =  (reserved )  
7  =  (reserved )  

96  Requ i red  
– Scal i ng  

E  

Set*    Home  Data  
Set  

BYTE B i t  mapped  fi e l d  that  determ ines  what  Home  Event Data  val ues  
are  bei ng  updated  by the  con trol l er over the  Control l er-to-Device  
Connection .   

The  format of the  Home Event Data  i s  d efi ned  i n  7 . 3. 4. 2 . 6 .  

B i t  F ie l d :  
0  =  Home  Torque  Th reshold  (O)  
1  =  Home  Torque  Time  (O)  
2  =  (reserved )  

3  =  (reserved )  

4  =  (reserved )  
5  =  (reserved )  
6  =  (reserved )  
7  =  (reserved )  

97  Requ i red  
– Scal i ng  

E  

Set*    Watch  Data  
Set  

BYTE B i t  mapped  fi e l d  that  determ ines  what  Watch  Event Data  values  
are  bei ng  updated  by the  con trol l er over the  Control l er-to-Device  
Connection .   

Watch  Posi ti on  functional i ty i s  on l y appl i cable  when  Scal i ng  
Confi gu ration  i s  set  to  Dri ve  Scal i ng .  

The  format of the  Watch  Event Data  i s  d efi ned  i n  7 . 3. 4. 2 . 6 .  

B i t  F ie l d :  
0  =  Watch  1  Pos i ti on  (R)  
1  =  Watch  2  Pos i ti on  (O)  
2  =  (reserved )  

3  =  (reserved )  

4  =  (reserved )  
5  =  (reserved )  
6  =  (reserved )  
7  =  (reserved )  

a  Requ i red  i n  E  wi th  Dri ve  Scal i ng .  
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7.3.4.2  Semantics  

7.3.4.2 .1  Attribu te  No.  89  – Control  Status  

The i nd ividual  b i ts  i n  the  Control  Status  B i t  F ie ld  are  used  as  i nd icated  below.  

Configuration  Complete:  Th is  b i t  i s  set when  the  con trol l er has  completed  configuration  of a l l  
axis  i nstance  attributes  during  I n i tial i zation  phase.  

Converter Bus  Up:  Th is  b i t,  when  appl icable,  i s  set by the  control ler when  a l l  associated  
Converters,  or CIP  Motion  d ri ves  wi th  i n tegra l  converters,  or CIP  Motion  d ri ves  wi th  external  
non-CIP  converters ,  suppl ying  DC Bus  power to  th is  device  have  i nd icated  to  the  control ler 
that DC Bus  vol tage  has  reached  an  operational  l evel  as  ind icated  by the  Converter(s)  setti ng  
of the  Axis  Status  b i t,  Bus  Up.  Th is  b i t  i s  on l y appl icable  to  d rives  that support DC Bus  
Sharing  functional i ty and  the  abi l i ty to  qual i fy the  DC Bus  Up  status  of the  d ri ve  based  on  th is  
b i t.  

Converter Bus  Un load :  Th is  b i t,  when  appl icable ,  i s  set by the  con trol l er when  an  associated  
Converter,  or CIP  Motion  d ri ve  contain ing  an  i n tegra l  converter,  or CIP  Motion  d rive  
connected  to  an  external  non-CIP  converter,  suppl ying  DC Bus  power to  th is  device  has  
requested  that th is  device  s tops  drawing  DC Bus  power.  When  the  Converter Bus  Un load  b i t  
i s  set,  the  device  shal l  generate  a  Bus  Power Sharing  exception  i f the  device’s  power 
structu re  is  enabled  and  d rawing  DC Bus  power.  Th is  b i t  i s  on l y appl icable  to  d ri ves  that 
support DC Bus  Sharing  functional i ty and  have  the  ab i l i ty to  generate  a  Bus  Power Sharing  
exception  based  on  th is  b i t.  

Converter AC Power Loss:  Th is  b i t,  when  appl icable ,  i s  set by the  con trol l er when  an  
associated  Converter,  or CIP  Motion  d ri ve  conta in ing  an  i n tegra l  converter,  or CIP  Motion  
d ri ve  connected  to  an  external  non-CIP  converter,  has  detected  a  l oss  of AC input power.  
When  the  Converter AC  Power Loss  b i t  i s  set,  the  device  shal l  generate  a  Converter AC  
Power Loss  exception  i f the  device's  power structure  i s  enabled .  Th is  b i t  i s  cl eared  when  the  
con trol l er has  determ ined  that a l l  associated  Converter(s)  supplying  DC  Bus  power to  th is  
device  have  sufficient  AC i npu t power for converter operation .  Th is  b i t  i s  on l y appl icable  to  
d ri ves  that  support DC  Bus  Sharing  functional i ty and  have  the  abi l i ty to  generate  a  Converter 
AC  Power Loss  exception  based  on  th is  b i t.  

7.3.4.2 .2  Attribu te  No.  90  – Actual  Data Set  

General l y,  the  Actual  Data  Set value  is  determ ined  by the  operative  Control  Mode as  defined  
i n  Table  44.  

Table  44  – Actual  Data Set value  determination  

Bi t  Actual  Data   N  F  P  V T  

0  Posi ti on   X  X ()a  ( )a  

1  Veloci ty   X  ( )a  ( )a  

2  Acceleration       

3  Torque       X  

a  Posi ti on  Feedback i s  selected  when  feedback device  i s  present,  Veloci ty  
Feedback i s  se lected  when  confi gu red  for sensorl ess  or encoderless  operati on .  

 

7.3.4.2 .3  Attribute  No.  91  – Command  Data  Set  

General l y,  the  Command  Data  Set va lue  i s  determ ined  by the  operative  Control  Mode as  
defined  i n  Table  45.  
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Table  45  – Command  Data  Set value  determination  

Bi t  Cmd  Data   N  F  P  V T  

0  Pos i ti on     ( )a    

1  Veloci ty   X  X  

2  Acceleration       

3  Torque       X  

a  Con trol l er sends  ei ther F l oat  or I n teger Command  Posi ti on  data,  bu t  never both .  I n teger i s  on l y sent  when  
d ri ve  does  not  support  d ouble  precis ion  fl oati ng  poi n t  pos i ti on  command  data.  

 

7.3.4.2 .4  Attribute  No.  92  – Command  Control  

The Command  Control  attribu te  governs  the  i n terpolation /extrapolation  method  appl ied  to  
posi tion ,  veloci ty,  and  acceleration  command  data  from  the  motion  p lanner based  on  the  
associated  time stamp,  as  speci fi ed  in  F igure  61 .  

  8 -bi t  BYTE    

 

Command  Control  Word  format 

Bi ts  4-7:  (Reserved)  B i ts  2-3:  Enumerati on  

Command  Posi ti on  Data  Type  

B i ts  0-1 :  Enumerati on  

Command  Target Update  

IEC 

Figure 61  – Command  Control  Word  field  

The fi rst two b i ts  of th is  8-bi t attri bu te  represent the  Command  Target Update  that determ ines  
the  number of Update  Periods  (UP)  added  to  the  command  data  Time Stamp to  determ ine  the  
absolu te  System  Time  that the  command  data  value  i s  targeted  for,  i . e.  the  Command  Target 
Time (see  Table  46) .  For more  detai l s  on  i n terpolation  and  extrapolation  con trol ,  see  7. 6. 6. 2 .  

Table  46  – Command  Target Update  enumeration  defin i tion  

Enum.  Req. /Opt.  Name  Description  

0  R/P  Immed iate  A Command  Target  Update  of 0  impl i es  that  the  command  data  i s  
to  be  appl i ed  to  the  device  con trol  s tructu re  immed iately.  

1  R/P  Extrapol ate  (+1  UP)  A Command  Target  Update  of 1  impl i es  that  extrapol ation  i s  to  be  
used  to  appl y the  command  data  to  the  device  con trol  s tructu re  
based  on  add i ng  1  Update  Peri od  to  the  command  Time  Stamp.  

2  R/P  I n terpolate  (+2  UP)  A Command  Target  Update  of 2  impl i es  that  fi ne  i n terpol ation  i s  
to  be  used  to  appl y the  command  data  based  on  add ing  2  Update  
Periods  to  the  command  Time  Stamp.  

3   (Reserved)  -  

 

Table  47  speci fi es  the  values  for the  Command  Posi ti on  Data  Type  fi e l d .  
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Table  47  – Command  Posi tion  Data Type  enumeration  defin i tion  

Enum.  Req. /Opt.  Name  Description  

0  O/P  a  LREAL (64-bi t  F l oat)  A Command  Posi ti on  Data  Type  of 0  corresponds  to  the  LREAL,  
or d oub le  precis ion  fl oati ng  poi n t  data  type.  Support  for th i s  
data  type  i s  preferred  i n  the  implementation  s i nce  i t  provides  
fraction  command  coun t i n formation  to  the  d ri ve  resu l ti ng  i n  
smoother motion .  

1  O/P  a  D I NT (32-bi t  I n teger)  A Command  Posi ti on  Data  Type  of 1  corresponds  to  the  DI NT,  
or 32-bi t  s i gned  i n teger d ata  type.  Th i s  d ata  type  i s  appl i cable  
to  s imple  d ri ve  devices  that  e i ther do  not  requ i re  the  precis ion  
of a  fl oati ng  poin t  command  posi ti on  value  or do  not  have  
suffi cien t  hardware  support  for double  precis ion  fl oati ng  poi n t  
math .  

3-4   (Reserved)  -  

a  I f axi s  i s  confi gu red  for Pos i ti on  Control  Mode  operati on ,  at  l east  one  of the  defi ned  Command  Pos i ti on  Data  
Types  shal l  be  supported  by the  device.  

 

7.3.4.2 .5  Attribute  No.  94 – Status  Data  Set  

The Status  Data  Set  attribu te  is  an  8-bi t  col l ection  of b i ts  i nd icati ng  wh ich  Status  attributes  
are  to  be  transm i tted  to  the  con trol l er over the  Device-to-Control ler Connection  (see  
Table  48) .  Status  data  appears  i n  the  same order as  the  b i t  numbers,  so  Axis  Fau l t  
Type/Code data  wou ld  appear before  Axis  Fau l t Time Stamp data  i n  the  Status  Data  Set 
structu re.  Mu l tip le  attribu tes  compris ing  a  selected  Status  Data  E lement  are  transm itted  i n  the  
order l i s ted  from  top  to  bottom ,  so  the  Axis  Fau l t  Type  i s  transm itted  before  Axis  Fau l t  Code.  

Table  48  – Status  Data Set bi t  defin i tions  

Bi t  Status  Data  E lemen t produced  Data  type  

0  Axis  Fau l t  Type   

Axi s  Fau l t  Code  

Axis  Fau l t  Sub  Code  

Axis  Fau l t  Action  

Axis  Fau l t  Time  Stamp 

USINT  

USINT  

USINT  

USINT  

LINT  

1  Axis  Alarm  Type  

Axis  Alarm  Code  

Axis  Alarm  Sub  Code   

Axi s  Alarm  State  

Axis  Alarm  Time  Stamp 

USINT  

USINT  

USINT  

USINT  

LINT  

2  Axis  S tatus  

Axis  S tatus  – Mfg  

DWORD 

DWORD  

3  Axis  I /O  Status  

Axis  I /O  Status  – Mfg  

DWORD 

DWORD 

4   Axi s  Safety Status  

Axis  Safety S tatus  – Mfg  

Axis  Safety S tate  

Pad [3]  

 DWORD 

DWORD 

USINT 

USINT[3]  

5  (Reserved)  (Reserved)  

6  (Vendor Speci fi c)  (Vendor Speci fi c)  

7  (Vendor Speci fi c)  (Vendor Speci fi c)  
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7.3.4.2 .6  Attribute  No.  95  to  97  – Reg istration ,  Home and  Watch  Event Data format 

The  format of the  Reg istration  Event Data  is  defined  Table  49.  

Table  49  – Reg istration  Event Data  format 

Bi t  Reg  Data   Format  

0  Reg  1  Pos  Window  DI NT (max)  

DI NT (m in )  

1  Reg  1  Neg  Window  DI NT (max)  

DI NT (m in )  

2  Reg  2  Pos  Window  DI NT (max)  

DI NT (m in )  

3  Reg  2  Neg  Window  DI NT (max)  

DI NT (m in )  

 

The format of the  Home Event Data  i s  defined  in  Table  50.  

Table  50  – Home Event Data format 

Bi t  Home Data   Format  

0  Home Torque  Threshol d   REAL 

1  Home Torque  Time   REAL 

 

The format of the  Watch  Even t Data  is  defi ned  in  Table  51 .  

Table  51  – Watch  Event Data  format 

Bi t  Home Data   Format  

0  Watch  1  Posi ti on   D I NT 

1  Watch  2  Posi ti on   D I NT 

 

7.3.5  Motor attributes  

7.3.5. 1  General  

The fo l l owing  attribu te  tables  contain  motor configuration  attribu tes  associated  wi th  a  Motion  
Device  Axis  Object i nstance  that appl y to  various  motor technolog ies.  These  motor 
technolog ies  i nclude  three-phase  motor rotary,  l i near,  permanent magnet and  i nduction  
motors.  Motor attributes  are,  therefore,  organ ised  accord ing  to  the  various  motor types.  The  
Need  i n  Implementation  category for an  attribu te  is  based  on  the  con text  of the  Motor Type  
and ,  thus,  to  the  con text of the  table  i n  wh ich  the  attribute  appears.  Where  needed ,  Standard  
vs.  Optional  can  be  further d i fferentiated  by abbreviations  for PM  (Permanent Magnet)  and  IM  
( I nduction  Motors) .  Wi th in  the  PM  Motor fam i l y,  there  is  further d i fferen tiation  for SPM  
(Surface  PM)  and  I PM  ( I n terior PM)  motors .  I t  i s  impl ied  that these  motor attributes  are  
appl icable  to  a l l  d ri ve  modes,  F ,  P,  V and  T,  bu t not appl icable  for N ,  or No  Con trol  axis  
configurations  where  there  is  no  active  motor con trol  function .  

The  goal  of 7. 3 . 5  is  to  define  the  m in imal  set of requ ired  attribu tes  to  support CIP  Motion  
device  i n terchangeabi l i ty.  Th is  guaran tees  that  there  i s  sufficien t parametric data  provided  by 
the  con trol l er for any CIP  Motion  compl iant device,  i . e .  d rive,  to  effecti vel y con trol  a  g i ven  
motor.  
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For i nduction  motors,  the  Motion  Device  Axis  Object l everages  the  I EEE  Std  1 1 2  
recommended  phase-neutral  equ ivalen t ci rcu i t motor model  based  on  “Wye”  configuration  
(see  F igure  62) .  Reactance values,  X,  are  re lated  to  the ir correspond ing  I nductance values,  L ,  
by X =  ω  ×  L ,  where  ω  i s  the  rated  frequency of the  motor.  The  prime notation ,  for example  
X2 ’ ,  R2 ’ ,  i nd icates  that the  actual  rotor component va lues  X2 ,  and  R2  are  referenced  to  the  

stator s ide  of the  stator-to-rotor wind ing  ratio .  

 

Figure 62  – IEEE  Std  1 1 2  per phase motor model  

For Permanent Magnet motors,  the  Motion  Device  Axis  Object assumes  a l l  motor parameters  
are  defined  i n  the  context  of a  phase-to-phase  motor model .  

7.3.5.2  General  motor attributes  

The  attribute  tables  i n  Table  52  and  Table  53  contain  general  motor attributes  that appl y to  a l l  
motor technolog ies.  

Table  52  – General  Motor Info  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

1 31 0  Optional   Get   Motor 
Catal og  
Number 

SHORT 
STRING  

A 32-character stri ng  that  
speci fi es  the  motor catal og  
number.  

I f the  Motor Catal og  Number i s  
not  avai l abl e,  the  d ri ve  sets  
th i s  attri bu te  to  a  Nu l l  s tri ng .  

For example   
MPL-B31 0F  

1 31 1  Optional   Get   Motor 
Seria l  
Number 

SHORT 
STRING   

A 1 6-character stri ng  that  
speci fi es  the  serial  n umber of 
the  motor.  

I f the  Motor Seria l  Number i s  
not  avai l abl e,  the  d ri ve  sets  
th i s  attri bu te  to  a  Nu l l  s tri ng .  

For example  
001 2003400560078  

1 31 2  Optional   
(Motor 
NV)  

Get  Motor 
Date  
Code  

SHORT 
STRING   

A 1 6-character stri ng  that  
speci fi es  the  manufactu ri ng  
date  of the  motor.  

I f the  Motor Date  Code  i s  not  
ava i l able,  the  d ri ve  sets  th i s  
attri bu te  to  a  Nu l l  s tri ng .  

For example  
J an-01 -2005  
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Table  53  – General  Motor Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of values  

1 31 3  Requ i red   Set    Motor Data  
Source  

USINT  An  enumeration  that  speci fi es  the  sou rce  of motor d ata  for the  d ri ve.  

Control l er NV impl i es  that  the  motor attri bu tes  are  deri ved  from  the  control l er’ s  non-
vol ati l e  memory d uri ng  the  d ri ve  confi guration  process.  

Dri ve  NV impl i es  that  the  motor attri bu tes  are  deri ved  d i rectl y  from  the  d ri ve’s  non -
vol ati l e  memory.  I n  th i s  mode,  on l y a  m in imal  set  of motor and  motor feedback 
(Feedback 1 )  are  requ i red  to  confi gure  the  d ri ve.  

Motor NV impl i es  that  the  motor attri bu tes  are  deri ved  from  non-vol ati l e  memory of a  
motor-mounted  smart  feedback device  equ ipped  wi th  a  seri a l  i n terface.  Again ,  i n  th i s  
mode,  on l y a  m in imal  set  of motor and  motor feedback (Feedback 1 )  are  requ i red  to  
confi gu re  the  d ri ve.  

Motor and  motor feedback attri bu tes  sen t  to  the  d ri ve  device  i n  Dri ve  NV or Motor NV 
are  mere ly to  confi rm  that  the  con trol l er and  the  d ri ve  have  the  ag reement  on  the  
val ues  of attri bu tes  cri ti cal  to  scal i ng  operati on .  I f the  NV attri bu te  val ues  i n  the  d ri ve  
d i ffer from  the  val ues  set  by the  con trol l er,  the  d ri ve  shal l  re ject  the  set  service  wi th  
Genera l  S tatus  i nd icati ng  an  I n val i d  Attri bu te  Val ue.  

The  cu rren t  l i s t  of motor and  motor feedback attri bu tes  sen t  to  the  d ri ve  i n  the  NV 
modes  are  as  fol l ows:  
1 .  Motor Un i t  
2 .  Feedback 1  U n i t  
3 .  Feedback 1  Type  
4 .  Feedback 1  S tartup  Method  
5.  Feedback 1  Cycle  Resolu ti on  
6 .  Feedback 1  Cycle  I n terpolati on  
7 .  Feedback 1  Tu rns  
8 .  Feedback 1  Length  

B i ts  0  to  3 :  Enum  
0  =  Con trol l er NV (R)  
1  =  Dri ve  NV (O)  
2  =  Motor NV (O)  
3  to  1 27  =  ( reserved )  
1 28  to  255  =  (vendor 
speci fi c)  

1 31 4  Requ i red  Set   Motor 
Device  Code  

UDINT  A un ique  number assigned  to  a  motor catalogue.  Th i s  val ue  i s  used  to  ensure  that  the  
motor and  i n teg ral  motor moun ted  feedback devi ce  confi gurati on  data  de l i vered  from  
the  con trol l er matches  the  actual  motor and  feedback data  connected  to  the  d ri ve.  
Th i s  compari son  i s  on l y val i d  i n  the  case  where  the  Motor Data  Source  i s  Con trol l er 
NV and  the  motor i s  equ ipped  wi th  a  smart  feedback device  that  pos i ti vel y i d enti fi es  
the  motor.  I f the  codes  do  not  match ,  a  negati ve  acknowledge  i s  g i ven  by the  d ri ve.  
Motor Device  Codes  are  assigned  by the  motor manufacturer.  A val ue  of 0  for the  
Motor Device  Code  shal l  be  accepted  by the  d ri ve  wi thou t  compari son .  
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Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of values  

1 31 5  Requ i red   Set   Motor Type  USINT  An  enumeration  that  speci fi es  the  motor technology.  

I f Motor Data  Sou rce  i s  Motor NV or Dri ve  NV,  the  Motor Type  may not  be  know to  the  
control l er bu t  i s  known  by the  d ri ve,  so  the  d ri ve  can  operate  i n  th i s  case  wi thou t  the  
control l er speci fyi ng  the  Motor Type.  I n  th i s  mode,  Motor Type  shal l  not  be  sen t  by the  
control l er.  I f recei ved ,  i t  shal l  be  re j ected  wi th  General  S tatus  i nd icati ng  an  I nval i d  
Attri bu te  Va lue.  

I f Motor Data  Sou rce  i s  Datasheet  or Database,  an  u nspeci fi ed  Motor Type,  when  
recei ved  by the  d ri ve  device  du ri ng  confi guration ,  i nd icates  that  the  motor 
confi gu rati on  has  not  been  defi ned  and  therefore  sha l l  be  rej ected  wi th  General  S tatus  
i nd icati ng  an  I nval i d  Attri bu te  Value.  

Enumeration :  
0  =  not  speci fi ed  (R)  
1  =  rotary permanent  
magnet (O)  
2  =  rotary i n duction  
(O)  
3  =  l i near permanent 
magnet (O)  
4  =  l i near i nduction  
(O)  
5  to  1 27  =  ( reserved )  
1 28  to  255  =  (vendor 
speci fi c)  

1 31 6  Requ i red  Set    Motor Un i t  US INT  Un i t  of measure  for motor d i spl acement.  Th i s  attri bu te  i s  a l so  used  for encoderless  or 
sensorl ess  operation  s i nce  the  Feedback Un i t  i n  that  case  i s  not  app l i cabl e.  

Enumeration :   
0  =  Rev (R for rotary 
motors)  
1  =  Meter (R for l i near 
motors)  
2  to  1 27  =  ( reserved )  
1 28  to  255  =  (vendor 
speci fi c)  

1 31 7  Optional  Set    Motor 
Polari ty  

USINT  An  enumerated  val ue  used  to  establ i sh  the  d i rection  of motor motion  when  the  
wind ings  are  phased  accord ing  to  factory speci fi cation .  Normal  polari ty i s  defi ned  as  
the  d i rection  of motor travel  when  the  ABC motor wind ing  l eads  are  hooked  up  
accord i ng  to  the  d ri ves  publ i shed  speci fi cations.  I nverted  polari ty effecti vel y swi tches  
the  ABC phas ing  to  ACB  so  that  the  motor moves  i n  the  opposi te  d i recti on  i n  response  
to  a  posi ti ve  d ri ve  ou tpu t.  Th i s  attri bu te  can  be  used  to  make  the  d i rection  of travel  
agree  wi th  the  user’ s  defi n i ti on  of posi ti ve  trave l  and  can  be  used  i n  con j unction  wi th  
the  Feedback Polari ty b i t  to  provi de  negati ve  feedback,  when  closed  l oop  con trol  i s  
requ i red .  When  commutati ng  a  PM  motor i t  i s  imperati ve  that  the  commutation  phase  
sequencing  match  the  motor phase  sequenci ng  to  properl y con trol  the  motor.  

Enumeration :  
0  =  Normal  Polari ty  
1  =  I nverted  Pol ari ty  
2  to  255  =  ( reserved )  

1 31 8  Requ i red  Set   Motor Rated  
Vol tage  

REAL A fl oat  that  speci fi es  the  nameplate  AC vol tage  rati ng  of the  motor.  Th i s  represents  
the  phase-to-phase  vo l tage  appl i ed  to  the  motor to  reach  rated  speed  at  fu l l  l oad .  

Vol ts  (RMS)  

1 31 9  Requ i red  Set   Motor Rated  
Conti nuous  
Current   

REAL A fl oat  that  speci fi es  the  nameplate  AC conti nuous  cu rrent  rati ng  of the  motor.  Th i s  
represents  the  cu rren t  appl i ed  to  the  motor under fu l l  l oad  cond i ti ons  at  rated  speed  
and  vol tage.  

Amperes  (RMS)  

1 320  Requ i red  
– PM  
Optional  
– IM  

Set   Motor Rated  
Peak 
Current   

REAL A fl oat  that  speci fi es  the  peak or i n term i tten t  current  rati ng  of the  motor.  The  peak 
curren t  rati ng  of the  motor i s  often  determ ined  by e i ther the  thermal  constrai n ts  of the  
s tator wi nd i ng  or the  saturation  l im i ts  of PM  motor magneti c  materi al .  

Amperes  (RMS)  

1 321  Requ i red  
– IM  
Optional  
– PM  

Set  Motor Rated  
Ou tput  
Power 

REAL A fl oat  that  speci fi es  the  nameplate  rated  ou tpu t  power rati ng  of the  motor.  Th i s  
represents  the  power ou tpu t  of motor under fu l l  l oad  cond i ti ons  at  rated  cu rren t,  speed  
and  vol tage.  

Ki l owatts  
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Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of values  

1 322  Optional  Set   Motor 
Overload  
Lim i t 

REAL A fl oat  that  speci fi es  the  maximum  thermal  overload  l im i t  for the  motor.  Th i s  val ue  i s  
typical l y 1 00  % ,  correspond i ng  to  the  power d i ss ipated  when  operati ng  at  the  
con ti nuous  curren t  rati ng  of the  motor,  bu t  can  be  s i gn i fi can tl y h i gher i f cool i ng  
options  are  appl i ed .  For i nduction  motors ,  th i s  attri bu te  i s  re lated  to  the  Service  Factor 
of the  motor.  When  the  Motor Capaci ty attri bu te  value  associ ated  wi th  the  motor 
thermal  model  exceeds  the  Motor Overload  Lim i t,  the  d ri ve  can  opti onal l y tri gger a  
predeterm ined  Motor Overload  action .  The  Motor Overl oad  Lim i t  can  a l so  used  by the  
d ri ve  to  determ ine  the  absolu te  thermal  capaci ty l im i t  of the  motor,  i . e .  the  Motor 
Thermal  Overload  Factory L im i t,  that  i f exceeded ,  generates  a  Motor Thermal  
Overload  FL  exception .  

%  Motor Rated  

1 323  Optional  Set   Motor 
I n tegral  
Thermal  
Swi tch  

BOOL  A boolean  that  speci fi es  i f the  motor has  an  i n teg ral  thermal  swi tch .  0  =  No  
1  =  Yes  

1 324  Optional  Set   Motor Max 
Wind ing  
Temperatu re  

REAL A fl oat  that  speci fi es  the  maximum  wind ing  temperatu re  of the  motor.  °C  

1 325  Optional  Set   Motor 
Wind ing-to-
Ambient  
Capaci tance  

REAL A fl oat  that  speci fi es  the  wind i ng-to-ambient  thermal  capaci tance.  J /°C  

1 326  Optional  Set   Motor 
Wind ing-to-
Ambient  
Resistance  

REAL A fl oat  that  speci fi es  the  wind i ng-to-ambien t  thermal  res i stance.  °C/W 
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7.3.5.3  General  PM  motor attributes  

The attribute  table  i n  Table  54  con ta ins  motor configuration  attribu tes  that apply to  Permanen t 
Magnet motor types  i n  general .  

Table  54  – General  PM  Motor Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

1 327  Requ i red  Set   PM  Motor 
Resistance  

REAL A fl oat  that  speci fi es  the  
phase-to-phase,  res i stance  of a  
permanent magnet motor.  

Ohms 

1 328  Requ i red  
(SPM  
on l y)  

Set   PM  Motor 
I nductance  

REAL A fl oat  that  speci fi es  the  
phase-to-phase,  i n ductance  of 
a  permanent magnet motor.  

Hen ries  

1 353  Requ i red  
( I PM  
on l y)  

Set   PM  Motor Lq  
I nductance  

REAL A fl oat  that  speci fi es  the  
phase-to-phase,  q -axis ,  
i nductance  of an  i n terior 
permanent magnet motor.  

Hen ries  

1 354  Requ i red  
( I PM  
on l y)  

Set   PM  Motor Ld  
I nductance  

REAL A fl oat  that  speci fi es  the  
phase-to-phase,  d -axis ,  
i nductance  of an  i n terior 
permanent magnet motor.  

Hen ries  

 

7.3.5.4  General  rotary motor attributes  

The attribu te  table  i n  Table  55  conta ins  motor configuration  attributes  that appl y speci fica l l y to  
rotary motor types.  
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Table  55  – General  Rotary Motor Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

1 329  Requ i red   Set   Rotary 
Motor 
Poles  

U INT An  i n teger that  speci fi es  the  
number of poles  per revol u tion  
for rotary motors .  Th i s  val ue  i s  
a lways  an  even  number,  as  
poles  a lways  exi st  i n  pa i rs .  

 

1 330  Optional  Set   Rotary 
Motor 
I nerti a  

REAL A fl oat  that  speci fi es  the  
un loaded  i nerti a  of a  rotary 
motor.  

kg •m2 

1 331  Requ i red  Set   Rotary 
Motor 
Rated  
Speed  

REAL A fl oat  that  speci fi es  the  
nameplate  rated  speed  of a  
rotary motor.  For PM  motors,  
th i s  i s  general l y speci fi ed  at  
rated  vol tage  based  on  e i ther 
rated  curren t,  rated  torque,  or 
rated  power.  For i nduction  
motors  th i s  val ue  i s  the  speed  
of the  motor d ri ven  at  rated  
frequency under rated  torque  
l oad .  Th i s  val ue  i s  synonymous  
wi th  the  term  base  speed .  

r/m in  

1 332  Optional  Set   Rotary 
Motor 
Max 
Speed  

REAL A fl oat  that  speci fi es  the  
absol u te  maximum  operati ng  
speed  of a  rotary motor i n  un i ts  
of r/m in .  Th i s  speed  may be  
determ ined  by the  l im i tations  of 
the  motor or by l im i tations  of 
the  mechan ical  system .  
Speci fi cal l y,  th i s  val ue  can  
represent the  maximum  safe  
operati ng  speed ,  maximum  
conti nuous  “no-load”  speed ,  
maximum  con ti nuous  encoder 
speed ,  or maximum  con ti nuous  
bearing  speed  of the  motor.  
Th i s  val ue  can  be  used  by the  
d ri ve  to  determ ine  the  Rotary 
Motor Overspeed  Factory Lim i t.  

r/m in  

1 333  Optional   Set   Rotary 
Motor 
Damping  
Coeffi cie
n t  

REAL A fl oat  that  speci fi es  the  
damping ,  or vi scous  fri cti on ,  
associated  wi th  a  rotary motor.  

N •m/ 
(rad /s)  

 

7.3.5.5  General  l inear motor attributes  

The  attribute  table  i n  Table  56  conta ins  motor configuration  attributes  that apply speci fica l l y to  
l i near motor types.  
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Table  56  – General  Linear Motor Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Acc
ess  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

1 334  Requ i red  Set   L i near Motor 
Pole  P i tch  

REAL A fl oat  that  speci fi es  the  pol e  p i tch  
of a  l i near motor i n  un i ts  of meters ,  
and  i s  equ i val en t  to  the  e l ectri cal  
cycle  l ength .  

m  

1 335  Requ i red  Set   L i near Motor 
Rated  Speed  

REAL A fl oat  that  speci fi es  the  
nameplate  rated  speed  of a  l i near 
motor.  For PM  motors,  th i s  i s  
general l y speci fi ed  at  rated  vol tage  
based  on  e i ther rated  cu rren t,  
rated  force,  or rated  power.  For 
i nduction  motors  th i s  va l ue  i s  the  
speed  of the  motor d ri ven  at  ra ted  
frequency under rated  force  l oad .  
Th i s  val ue  i s  synonymous  wi th  the  
term  base  speed .  

m /s  

1 336  Optional  Set   L i near Motor 
Mass  

REAL A fl oat  that  speci fi es  the  un l oaded  
moving  mass  of a  l i near motor.  

kg  

1 337  Optional  Set   L i near Motor 
Max Speed  

REAL A fl oat  that  speci fi es  the  absol u te  
maximum  operati ng  speed  of a  
l i near motor i n  un i ts  of m /s .  Th is  
speed  may be  determ ined  by the  
l im i tations  of the  motor or by 
l im i tations  of the  mechan ical  
system .  Speci fi cal l y,  th i s  val ue  can  
represent  the  maximum  safe  
operati ng  speed ,  maximum  
conti nuous  “no-load ”  speed ,  
maximum  conti nuous  encoder 
speed ,  or maximum  con ti nuous  
bearing  speed  of the  motor.  Th i s  
val ue  can  be  used  by the  d ri ve  to  
determ ine  the  L i near Motor 
Overspeed  Factory L im i t.  

m /s  

1 338  Optional  Set   L i near Motor 
Damping  
Coeffi cien t  

REAL A fl oat  that  speci fi es  the  dampi ng ,  
or vi scous  fri cti on ,  associated  wi th  
a  l i near motor.  

N /(m/s)  

 

7.3.5.6  Rotary PM  motor attributes  

The attribu te  table  i n  Table  57  conta ins  motor configuration  attributes  that appl y speci fica l l y to  
rotary motor types.  
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Table  57  – Rotary PM  Motor Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Acce
ss  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

1 339  Optional  Set   PM  Motor 
Rated  
Torque  

REAL A fl oat  that  speci fi es  the  nameplate  
con ti nuous  torque  rati ng  of a  rotary 
permanent magnet motor.  

N •m  

1 340  Optional  Set   PM  Motor 
Torque  
Constant  

REAL A fl oat  that  speci fi es  the  torque  
constant  of a  rotary permanent  
magnet motor i n  newton  meters  per 
RMS  ampere.  

N •m/ A 
(RMS)  

1 341  Requ i red  Set   PM  Motor  
Rotary 
Vol tage  
Constant  

REAL A fl oat  that  speci fi es  the  vo l tage,  or 
back-EMF,  constan t  of a  rotary 
permanent magnet  motor i n  phase-
to-phase  RMS  Vol ts  per kr/m in .  

I f the  optional  PM  Motor Torque  
Constan t,  Kt,  i s  not  expl i ci tl y 
supported  i n  the  implementati on ,  
the  value  may be  computed  from  
the  PM  Motor Rotary Vol tage  
Constan t,  Ke ,  accord i ng  to  the  
fol l owing  equation :  

Kt  (N •m/A)  =   
0 , 01 6  54  ×  Ke  (V/kr/m in )  

Vol ts  
(RMS)/ 
kr/m in  

 

7.3.5.7  Linear PM  motor attributes  

The attribu te  table  i n  Table  58  conta ins  motor configuration  attributes  that appl y speci fica l l y to  
l i near PM  motor types.  

Table  58  – Linear PM  Motor Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Acce
ss  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

1 342  Optional  Set   PM  Motor 
Rated  Force  

REAL A fl oat  that  speci fi es  the  nameplate  
con ti nuous  force  rati ng  of a  l i near 
permanent magnet motor.  

N  

1 343  Optional  Set   PM  Motor 
Force  
Constant  

REAL A fl oat  that  speci fi es  the  force  
constant  of a  l i near permanent  
magnet motor i n  Newtons  per RMS  
ampere.  

N /A (RMS)  

1 344  Requ i red  Set   PM  Motor 
L i near 
Vol tage  
Constant  

REAL A fl oat  that  speci fi es  the  vo l tage,  or 
back-EMF,  constan t  of a  l i near 
permanent magnet motor i n  phase-
to-phase  RMS  Vol ts  per m /s .  

I f the  optional  PM  Motor Force  
Constant,  Kf,  i s  not  expl i ci tl y 
supported  i n  the  implementati on ,  
the  value  may be  computed  from  
the  PM  Motor L i near Vol tage  
Constant,  Ke ,  accord i ng  to  the  
fol l owing  equation :  

Kf (N /A)  =  1 , 732  ×  Ke  (V/(m /s))  

Vol ts  
(RMS)  /  
(m /s)  

 

7.3.5.8  Induction  motor attributes  

The attribu te  table  i n  Table  59  conta ins  motor configuration  attributes  that appl y speci fica l l y to  
i nduction  motor types.  
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Table  59  – I nduction  Motor Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Acc
ess  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

1 345  Requ i red  Set   I nduction  
Motor 
Rated  
Frequency 

REAL A fl oat  that  speci fi es  the  nameplate  
frequency rati ng  of an  i nducti on  
motor.  

Hertz  

1 346  Requ i red  Set    I nduction  
Motor F l ux 
Curren t  

REAL I d  Cu rrent  Reference  that  requ i red  
to  generate  fu l l  motor fl u x.  Th i s  
val ue  i s  cl osel y approximated  by 
the  No  Load  Motor Rated  Cu rren t  
common ly found  i n  I nduction  Motor 
data  sheets .  

Amperes  
(RMS)  

1 347  Requ i red  Set   I nduction  
Motor 
S tator 
Resistance  

REAL A fl oat  that  speci fi es  the  Y ci rcu i t,  
phase-neu tral ,  wi nd i ng  res i stance  
of the  stator as  shown  as  R1  i n  the  
I EEE  Std  1 1 2  motor model .  

Ohms  

1 348  Requ i red  Set   I nduction  
Motor 
S tator 
Leakage  
Reactance  

REAL A fl oat  that  speci fi es  the  Y ci rcu i t,  
phase-neu tral ,  l eakage  reactance  
of the  stator wind ing ,  at  rated  
frequency,  as  shown  as  X

1
 i n  the  

I EEE  Std  1 1 2  motor model .  

Ohms 

1 349  Optional  a  Set   I nduction  
Motor 
Magneti zat
ion  
Reactance  

REAL A fl oat  that  speci fi es  the  Y ci rcu i t,  
phase-neu tral ,  magneti zi ng  
reactance  of the  motor,  at  rated  
frequency,  as  shown  as  Xm  i n  the  
I EEE  Std  1 1 2  motor model .  

Ohms 

1 350  Optional  a  Set   I nduction  
Motor 
Rotor 
Resistance  

REAL A fl oat  that  speci fi es  the  phase-
neu tral  equ i valen t  stator-
referenced  wind ing  res i stance  of 
the  rotor as  shown  as  R

2
’  i n  the  

I EEE  Std  1 1 2  motor model .  

Ohms 

1 351  Requ i red  Set   I nduction  
Motor 
Rotor 
Leakage  
Reactance  

REAL A fl oat  that  speci fi es  the  Y ci rcu i t,  
phase-neu tral ,  equ i val en t stator-
referenced  l eakage  i n ductance  of 
the  rotor wind ing ,  at  rated  
frequency,  as  shown  as  X

2
’  i n  the  

I EEE  Std  1 1 2  motor model .  

Ohms 

1 352  Optional  – 
D  

Set   I nduction  
Motor 
Rated  S l i p  
Speed  

REAL Represents  the  amount  of s l i p  at  
motor rated  curren t  (fu l l  l oad )  and  
motor rated  frequency.  

r/m in  
(rotary 
motor)  

m /s  ( l i near 
motor)  

a  These  parameters  have  a  s trong  motor temperature  component  that  some  d ri ves  ci rcumvent th rough  vari ous  
adaption  or compensati on  techn iques.  

 

7.3.5.9  Load  transmission  and  actuator attributes  

The attribu te  table  i n  Table  60  conta ins  motor configuration  attributes  that appl y speci fical l y to  
rotary transm iss ion  and  l i near actuator mechan isms  associated  wi th  the  axis.  
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Table  60  – Load  Transmission  and  Actuator Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Acce
ss  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of 
values  

1 370  Optional  – 
Scal i ng  

Set   Load  Type  USINT Enumerated  attri bu te  used  
to  determ ine  how the  l oad  i s  
mechan ical l y l i nked  to  the  
motor.  “D i rect”  enumerati ons  
i nd icate  that  the  motor i s  
d i rectl y coupled  to  the  l oad .  
“Rotary”  enumerations  
i nd icate  that  the  l oad  i s  
rotati ng  and  l oad  dynam ics  
are  measu red  us ing  a  rotary 
system  of un i ts .  “Li near”  
enumerati ons  i n d icate  that  
the  l oad  i s  moving  l i nearl y 
and  l oad  dynam ics  are  
measured  us i ng  a  l i near 
system  of un i ts .  

Enumeration :  

0  =  D i rect  
Rotary 
1  =  D i rect  
L i near 
2  =  Rotary 
Transm iss ion  
3  =  L i near 
Actuator 
4  to  255  =  
reserved  

1 371  Optional  – 
Scal i ng  

Set   Transm iss ion  
Ratio  I npu t  

D INT I n teger n umber of i npu t  shaft  
revol u tions  per transm ission  
cycle  associated  wi th  the  
rotary transm ission .   

I npu t  Shaft  
Revs  

1 372  Optional  – 
Scal i ng  

Set   Transm iss ion  
Ratio  Ou tput  

D INT I n teger n umber of ou tpu t  
shaft  revol u tions  per 
transm iss ion  associated  wi th  
the  rotary transm ission .  

Outpu t  Shaft  
Revs  

1 373  Optional  – 
Scal i ng  

Set   Actuator Type  USINT Th is  enumerated  val ue  
i nd icates  the  type  of 
mechan ism  used  for l i near 
actuation .  

Enumeration :  
0  =  None  (R)  
1  =  Screw (O)  
2  =  Bel t  and  
Pu l l ey (O)  
3  =  Chain  
and  Sprocket  
(O)  
4  =  Rack and  
P in ion  (O)  
5  to  255  =  
reserved  

1 374  Optional  – 
Scal i ng  

NP  on l y  

Set   Actuator Lead  REAL Th is  fl oati ng  po in t  va l ue  
represents  the  l ead  or p i tch  
of a  screw actuator that  i s  a  
measure  of the  l i near 
movement of the  screw 
mechan ism  per revol u tion  of 
the  screw shaft.   

Actuator Lead  
Un i ts  

1 375  Optional  – 
Scal i ng  

NP  on l y  

Set   Actuator Lead  
Un i t  

USINT Th is  enumerated  val ue  
i nd icates  the  un i ts  of the  
Actuator Lead  attri bu te.  

Enumeration :  
0  =  mm/r 
1  =  i nch /r 

2  to  255  =  
reserved  

1 376  Optional  – 
Scal i ng  

Set   Actuator 
D iameter 

REAL Th is  fl oati ng  po in t  va l ue  
represents  the  d i ameter of 
the  pu l l ey,  sprocket,  or 
p i n i on  used  to  convert  rotary 
motion  i n to  tangenti al  l i near 
d i splacement of the  l oad .  
The  Actuator D i ameter i s  
i n ternal l y converted  to  
ci rcumference  of the  pu l l ey,  
sprocket,  or p i n i on  to  
determ ine  the  amount  of 
tangentia l  d i spl acement  per 
revol u tion .  

Actuator 
D iameter 
Un i ts  

1 377  Optional -  
Scal i ng  

Set   Actuator 
D iameter U n i t  

USINT  Th is  enumerated  val ue  
i nd icates  the  un i ts  of the  
Actuator Di ameter attri bu te.  

Enumerati on :  

0  =  mm  
1  =  i nch  

2  to  255  =  
reserved  
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7.3.6  Feedback attributes  

7.3.6.1  General  

The attribute  tab les  i n  Table  64,  Table  65  and  Table  66  con ta in  a l l  posi ti on  feedback re lated  
attributes  associated  wi th  a  Motion  Device  Axis  Object i nstance  that appl y to  various  feedback 
device  and  feedback i n terface  technolog ies.  

NOTE  These  feedback i n terface  technolog ies  i ncl ude  Di g i ta l  AqB  (d i g i ta l  A quad  B  s i gna l s),  S i ne/Cosine  (analog  
A quad  B  s i gnal s),  D ig i tal  Paral l e l  (paral l e l  d i g i tal  b i t  i n terface),  SS I  (Synchronous  Seri a l  I n terface),  LDT (Li near 
D i splacement  Transducer)  and  Resol ver.  Other modern  feedback i n terfaces  supported  are  H i perface® (by 
Stegmann)  and  EnDat  2 . 1 ® &  EnDat  2 . 2® (by Hei denha in ).  

The  “Need  i n  Implementation”  speci fication  for a  feedback attribu te  is  often  based  on  the  
con text of the  Feedback Type.  To  faci l i tate  th is ,  abbreviations  for the  various  Feedback Types  
are  defined  i n  Table  61 .  

Table  61  – Feedback Types  abbreviations  

Abbreviation  Feedback type  

TT Dig i ta l  AqB  

TP  D ig i ta l  Paral l e l  

SC  S ine/Cosine  

H I  H iperface® 

E21  EnDat  2 . 1 ® 

E22  EnDat  2 . 2® 

RS  Resol ver 

SS  SSI  

LT LDT  

 

The  goal  of 7. 3 .6  is  to  define  the  m in imal  set  of requ ired  attributes  to  support  CIP  Motion  
device  i n terchangeabi l i ty.  Th is  guarantees  that there  is  su fficien t parametric data  provided  by 
the  con trol l er for any CIP  Motion  compl ian t d ri ve  to  effectivel y i n terface  to  a  wide  range  of 
feedback device  types.  

Mu l tip le  feedback device  i n terfaces  are  curren tl y defi ned  by the  Motion  Device  Axis  Object  
per axis  i nstance  to  serve  speci fic  control  or master feedback functions.  These  feedback 
devices  are  accessed  via  thei r ass igned  l og ical  channels ,  for example,  Feedback 1  and  
Feedback 2.  Each  l og ica l  feedback channel  i s  mapped  to  a  phys ical  feedback in terface  port of 
the  device,  for example  Port  1 ,  and  Port  2 .  

Table  62  l i s ts  Log ica l  Feedback Channel  Con trol  functions .  

Table  62  – Logical  Feedback Channel  Control  functions  

Logical  Feedback 
Channel  

Motion  Control  function  Master Feedback function  

Feedback 1  Motor Feedback &  Commutation  Master Feedback 1  

Feedback 2  Load-s ide  Feedback Master Feedback 2  

 

When  the  Control  Mode i s  set to  someth ing  other than  No Con trol ,  Feedback 1  i s  general l y 
associated  wi th  the  motor mounted  feedback device  wh i l e  Feedback 2  i s  associated  wi th  the  
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l oad-s ide  or mach ine  moun ted  feedback device.  Feedback 1  i s  a lways  requ ired  for Permanent  
Magnet motor commutation .  

When  Control  Mode i s  set to  No Control  for a  Motion  Device  Axis  Object  instance,  d i fferent  
l og ical  feedback channels  can  be  used  as  a  master feedback sou rce,  for example  Feedback 
1 ,  Feedback 2 ,  etc.  General l y,  Feedback 1  i s  used .  

To  m in im ize  the  l ength  of the  feedback attribute  tab les ,  the  l etter “n ”  i n  the  generic “Feedback 
n ”  attribute  name is  used  to  speci fy the  associated  feedback channel  number.  Val i d  channel  
numbers  for open  standard  feedback attributes  of the  Motion  Device  Axis  Object are  1 ,  2 ,  3 ,  
and  4 .  Attribu te  IDs  are  assigned  based  on  the  channel  number.  Support for feedback 
i n terface  channels  1 ,  2 ,  3 ,  and  4  are  optional  i n  the  device  implementation .  I f no  feedback 
i n terface  channel  i s  presen t i n  the  device,  the  associated  set of feedback channel  a ttributes  
are  not appl icable .  However,  i f hardware  support for any of these  feedback channels  i s  
avai l ab le  i n  a  g i ven  device,  these  attribu tes  are  clearl y appl icable  i n  the  implementation  and  
shal l  fo l l ow the  Need  i n  Implementation  ru les.  An  implementation  ru le  of “Req  – E”  or “Opt – 
E”  i nd icates  that the  attribu te  is  general l y appl icable  to  a l l  Device  Function  Codes  where  the  
feedback channel  i tsel f i s  appl icable,  hence  the  “E”  for "Encoder" .  I f a  speci fic l og ical  
feedback channel  i s  not appl icable  based  on  the  curren t Feedback Mode,  then  attribu tes  for 
feedback n  are  not appl icable;  no  feedback configuration  attribu tes  for that  channel  are  set by 
configuration  software,  nor are  any such  attributes  sent  to  the  d ri ve  device.  

Table  63  ou tl i nes  these  ru les.  

Table  63  – Logical  Feedback Channel  ru les  

Feedback Mode   Feedback 1  Feedback 2  

No Feedback No  No  

Master Feedback Yes  No  a  

Motor Feedback Yes  No  

Load  Feedback Yes  b  Yes  

Dual  Feedback Yes  Yes  

a  Feedback 2  channel  on l y needed  i f Feedback Master Select  supports  Feedback 
2  channel  option .  

b  Feedback 1  channel  needed  for commutation  of PM  Motors.  

 

Table  64,  Table  65  and  Table  66  speci fy feedback re lated  attribu tes.  
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Table  64 – General  Feedback Info  attributes  

Attr ID  Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

1 400  +  
(n -1 )x50  

Optional  
– E  

Get   Feedback n  
Catal og  
Number 

SHORT 
STRING  

A 32-character stri ng  that  
speci fi es  the  catal og  
number of the  device  
associated  wi th  Feedback 
n .  I f the  Feedback Catalog  
Number i s  not  avai l able,  
the  d ri ve  sets  th i s  attri bu te  
to  a  Nu l l  s tri ng .  

for 
example  
SRM-50  

1 401  +  
(n -1 )x50  

Optional  
– E  

Get   Feedback n  
Serial  Number 

SHORT 
STRING  

A 1 6-character stri ng  that  
speci fi es  the  seria l  n umber 
of the  device  associated  
wi th  Feedback n .  I f the  
Feedback Seri a l  N umber i s  
not  avai l abl e,  the  d ri ve  
sets  th i s  attri bu te  to  a  Nu l l  
s tri ng .  

for 
example  
001 200340
0560078  

 

Table  65  – General  Feedback Signal  attributes  

Attr ID  Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

1 402  +  
(n -1 )x50  

Requ i red  
– E  

Get   Feedback n  
Posi ti on  

DINT Actual  pos i ti on  of the  axi s  
based  on  Feedback n .  

Feedback n  
Counts   

1 403  +  
(n -1 )x50  

Requ i red  
– E  

Get   Feedback n  
Veloci ty  

REAL Actual  fi l tered  veloci ty of 
the  axi s  based  on  
Feedback n .  

Feedback n  
Un i ts/s   

1 404  +  
(n -1 )x50  

Requ i red  
– E  

Get   Feedback n  
Acceleratio
n  

REAL Actual  fi l tered  accel erati on  
of the  axi s  based  on  
Feedback n .  

Feedback n  
Un i ts/s2  
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Table  66  – Feedback Configuration  attributes  

Attr ID  Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

42  Requ i red  
– Al l  

Set*    Feedback 
Mode   

BYTE  Th is  attri bu te  determ ines  how the  vari ous  avai l ab le  feedback channels  are  used  
to  implement the  selected  Control  Mode.   

Currentl y on l y b i ts  0  to  3  are  u sed  to  enumerate  the  Feedback Mode  
confi gu rati on .  B i t  4  to  7  are  reserved  for fu tu re  use.  

B i ts  0  to  3 :  Feedback 
Mode  

Enumeration :  

0  =  No  Feedback 

1  =  Master Feedback 

2  =  Motor Feedback 

3  =  Load  Feedback 

4  =  Dual  Feedback 

5  to  7  =  (Reserved )  

8  to  1 5  =  (Vendor 
Speci fi c)  

B i ts  4  to  7 :  Reserved  

See  semantics  i n  7 . 3 . 6 . 2  

43  Optional  
– N  

Set   Feedback 
Master 
Select  

USINT Th i s  attri bu te  determ ines  what Log ica l  channel  i s  ass igned  to  th i s  axi s  i nstance  
when  the  Feedback Mode  i s  set  to  Master Feedback.  Defau l t  i s  Feedback 1 .  

Enumeration :  

0  =  (Reserved)  

1  =  Feedback 1  

2  =  Feedback 2  

2  to  255  =  ( reserved )  

44  Optional  
– PV 

Set   Feedback 
Un i t  Ratio  

REAL Number of Feedback 1  U n i ts  per Feedback 2  Un i ts .  Th i s  val ue  i s  used  to  convert  
from  feedback 2  u n i ts  or coun ts  to  feedback 1  un i ts  or counts  when  confi gured  for 
dual  l oop  or l oad  s i de  feedback operation .  The  Feedback Ratio  b l ock that  appl i es  
the  Feedback Un i t  Rati o  scal i ng  factor appears  i n  the  Posi ti on  Loop  and  Torque  
Reference  block d i ag rams.  

Feedback 1  Un i ts  per 
Feedback 2  Un i ts  
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Attr ID  Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

1 41 0  +  

(n -1 )×50  

Optional  
– E  

Set   Feedback n  
Resol u tion  
Un i t  

USINT Un i t  of measure  for feedback resolu tion  used  by Feedback n  Cycle  Resol u tion  
attri bu te.  Defau l t  sel ection  i s  Cycles/Un i t  where  resol u tion  i s  expressed  i n  
feedback cycles  per revolu tion  for rotary feedback devices  or per meter for l i near 
feedback devices.  I f Un i ts/Cycl e  i s  se lected  then  Feedback n  Cycle  Resol u tion  
shal l  be  expressed  i n  Nanometers/Cycle  for l i near feedback devices.  Th i s  
selection  i s  not  app l i cabl e  to  rotary devices.  I f B i ts/Un i t  i s  selected  then  Feedback 
n  Cycl e  Resolu tion  i s  expressed  as  2n  Cycles  per revol u tion  of a  rotary feedback 
device,  where  n  i s  the  number of b i ts  i n  the  b i nary posi ti on  representati on  of the  
device.  Th i s  selection  i s  not  appl i cabl e  for l i near devices.  

Enumeration :   

0  =  Cycles/Un i t  (R)  

1  =  Un i ts/Cycle  (O)  
( l i near on l y)  

2  =  B i ts/Un i t  (O)  ( rotary 
on l y)  

3  to  1 27  =  ( reserved )  

1 28  to  255  =  (vendor 
speci fi c)  

1 41 1  +  

(n -1 )×50  

Requ i red  
-E  

Set    Feedback n  
Un i t  

USINT Un i t  of measure  for the  des i gnated  feedback devi ce.  The  Feedback Un i t  for 
Feedback 1  shal l  be  the  same as  the  confi gured  Motor Un i t;  i f the  Motor Un i t  i s  
set  to  Rev,  Feedback 1  U n i t  shal l  be  set  to  Rev;  i f Motor Un i t  i s  set  to  Meter,  
Feedback 1  Un i t  shal l  be  set  to  Meter.  Feedback devices  wi th  a  Feedback Un i t  of 
Rev are  considered  “rotary”  devices,  wh i l e  Feedback devices  wi th  a  Feedback 
Un i t  of Meter  a re  consi dered  “ l i near”  devices  

Enumeration :  

0  =  Rev 

1  =  Meter  

2  to  1 27  =  ( reserved )  

1 28  to  255  =  (vendor 
speci fi c)  

1 41 2  +  

(n -1 )×50  

Optional  
– E  

Set    Feedback n  
Port  Select  

USINT Maps  the  l og ical  Feedback Channel  “n ”  to  a  physical  Feedback Port  I D .  A 
Feedback Port  I D  i s  ass igned  to  each  feedback i n terface  port  of the  device  by the  
d ri ve  vendor.  I f th i s  attri bu te  i s  not  supported  by the  d ri ve,  the  d ri ve  vendor shal l  
hardcode  the  feedback port  mapping  to  the  l og ical  Feedback Channels  for each  
axi s  i nstance.  Supporti ng  the  Feedback n  Port  Sel ect  attri bu te  a l l ows  fl exi b i l i ty to  
map  the  l og ical  Feedback Channels  to  d i fferen t  Feedback Ports.  

Defau l t  Feedback n  Port  Sel ect  =  0 .  A val ue  of 0  i nd icates  that  Feedback n  
Channel  i s  unmapped ,  hence  u nused .  

Enumeration :  

0  =  Unused  (R)  

1  to  255  =  Feedback 
Port  I D  (O)  
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Attr ID  Need  i n  

impl .  
Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

1 41 3  +  

(n -1 )×50  

Requ i red  
– E  

Set    Feedback n  
Type  

USINT I den ti fi es  the  type  of feedback i n terface  of the  associated  Feedback device  
channel .  Dri ve  support  for any i nd i vi d ual  feedback type  i s  l eft  to  the  d i scretion  of 
the  device  manufactu rer.  However i f a  speci fi c  feedback type  i s  supported ,  
attri bu tes  associated  wi th  that  type  are  general l y requ i red  i n  the  implementation .  

The  “ I n teg rated”  Feedback Type  i s  speci fi ed  for CIP  Motion  compl ian t  devices  
wi th  an  i n tegral  feedback transducer function ,  e . g .  a  CIP  Moti on  encoder.  

I n  the  case  of a  motor mounted  feedback device,  i f Motor Data  Source  i s  Motor 
NV or Dri ve  NV,  the  Feedback 1  Type  may not  be  known  to  the  control l er bu t  i s  
known  by the  d ri ve,  so  the  d ri ve  can  operate  i n  th i s  case  wi thout  speci fying  the  
Feedback 1  Type.   

I f the  optional  Commutation  S tartup  Method  attri bu te  i s  not  supported  by the  
device,  or the  Commutation  Startup  Method  i s  set  to  From  Feedback Type,  the  
Feedback 1  Type  can  be  used  to  impl i ci tl y speci fy the  commutation  startup  
method .  For example,  by sel ecti ng  the  Feedback 1  Type  wi th  or wi thout  UVW 
commutation  s i gnal s  the  device  appl i es  the  UVW commutation  startup  method  or 
the  Sel f-Sense  s tartup  method ,  respecti vel y.  I n  th i s  case,  UVW commutation  
s i gnal s  can  be  deri ved  from  UVW tracks  i n tegral  to  the  feedback device  or vi a  
separate  Hal l  sensors  i n  the  motor.  Al l  other Feedback 1  Type  selections  wou l d  
appl y the  D ig i tal  commutation  s tartup  method .  

I n  the  case  of a  motor mounted  feedback device,  i f the  Motor Data  Source  i s  
Datasheet  or Database,  an  unspeci fi ed  Feedback 1  Type,  when  recei ved  by the  
d ri ve  device  du ri ng  confi gu rati on ,  i n d i cates  that  the  motor feedback confi guration  
has  not  been  defi ned  and  therefore  resu l ts  i n  a  General  S tatus  error of I n val i d  
Attri bu te  Value.  

Enumeration :  

0  =  Not  Speci fi ed  (R)  

1  =  D ig i ta l  AqB  (O)  

2  =  D ig i ta l  AqB  wi th  
UVW (O)  

3  =  D ig i ta l  Paral l e l  (O)  

4  =  S i ne/Cosine  (O)  

5  =  S i ne/Cosine  wi th  
UVW (O)  

6  =  H iperface  (O)  

7  =  EnDat 2 . 1  (O)  

8  =  EnDat 2 . 2  (O)  

9  =  Resolver (O)  

1 0  =  SS I  (O)  

1 1  =  LDT (O)  

1 2  =  H i perface  DSL (O)  

1 3  =  B iSS  (O)  

1 4  =  I n tegrated  (O)  

1 5  to  1 27  =  (Reserved)  

1 28  to  255  =  (Vendor 
Speci fi c)  

1 41 4  +  

(n -1 )×50  

Optional  
– E  

Set    Feedback n  
Polari ty  

USINT An  enumerated  val ue  used  to  establ i sh  the  d i rection  of change  i n  the  feedback 
coun ter i n  response  to  pos i ti ve  motion  of the  associated  feedback device.  Normal  
polari ty i s  defi ned  as  that  wh ich  resu l ts  i n  i ncreasing  feedback coun ts  when  the  
feedback device  i s  hooked  up  and  moved  i n  the  posi ti ve  d i rection  accord ing  to  the  
devices  pub l i shed  speci fi cations.  I nverted  polari ty i n terna l l y swi tches  the  polari ty 
of the  feedback accumu lator so  that  the  feedback coun ts  decrease  when  the  
feedback device  moves  i n  the  posi ti ve  d i rection .  Th i s  attri bu te  can  be  used  to  
make  the  d i rection  of travel  ag ree  wi th  the  user’ s  defi n i ti on  of posi ti ve  travel  and  
can  be  used  i n  con junction  wi th  the  Motor Pol ari ty b i t  to  provi de  negati ve  
feedback,  when  th i s  feedback channel  i s  used  for cl osed  l oop  con trol .  

Enumeration :  

0  =  Normal  Polari ty  

1  =  I nverted  Pol ari ty  

2  to  255  =  ( reserved )  
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1 41 5  +  

(n -1 )×50  

Requ i red  
-E   

Set    Feedback n  
S tartup  
Method  

USINT Determ ine  how the  device  appl i es  the  feedback count  va l ue  d u ri ng  d ri ve  startup.   

When  confi gured  for I ncremental  mode,  the  device  zeroes  the  feedback coun t 
accumu lator at  power-up.  The  fi rst  Actual  Posi ti on  val ue  sen t  to  the  con trol l er i n  
the  Cycl i c  Data  B l ock of the  Device-to-Control l er connection  a t  power-up  shal l  be  
zero.  Th i s  i s  an  i nd icati on  to  the  con trol l er that  the  d ri ve  has  been  power-cycled  
and  the  d ri ve  axi s  needs  to  be  homed  to  establ i sh  a  mach ine  reference  pos i ti on .  

When  confi gured  for Absolu te  mode,  the  device  i n i ti a l i zes  the  feedback count  
accumu lator at  power-up  to  the  absolu te  feedback pos i ti on  val ue  read  from  the  
feedback devi ce.  When  the  feedback device’s  absolu te  posi ti on  range  i s  l ess  than  
the  32-bi t  s i gned  i n teger representation  of the  feedback coun t  accumu lator,  the  
absolu te  posi ti on  i s  s i gn  extended  to  a  32-bi t  s i gned  value.  Wh i l e  there  are  many 
Feedback Types  that  support  Absolu te  s tartup,  there  are  a  few stri ctl y i ncremental  
types  that  do  not,  such  as  D ig i ta l  AqB,  and  S i ne/Cosine.  

Some device  vendors  ti e  the  Feedback Start-up  Method  to  the  Feedback Type  
selection .  I n  these  cases,  an  attempt by the  control l er to  i ncorrectl y confi gu red  
Feedback Startup  Method  shal l  generate  an  General  S tatus  error of I nval i d  
Attri bu te  Value.   

Enumeration :  

0  =  I ncremental  (R)  

1  =  Absolu te  (O)  

2  to  255  =  ( reserved )  

1 41 6  +  

(n -1 )×50  

Requ i red  
– E   

Not  LT  

Set    Feedback n  
Cycle  
Resol u tion  

UDINT  Determ ines  the  resolu ti on  capabi l i ty of the  associated  feedback device.  U n i ts  for 
th i s  attri bu te  are  determ ined  by the  Feedback n  Resolu ti on  Un i t  and  the  rotary or 
l i near Feedback n  Un i t  as  shown  i n  the  Semantics  column .  

For rotary feedback devices,  th i s  val ue  i s  expressed  as  the  number of Feedback 
Cycles  per Revol u tion  of the  device,  or a l ternati vel y by the  number of b i ts  i n  the  
b i nary posi ti on  representation  of the  device  per Revolu tion .  

For l i near feedback devices,  th i s  val ue  represents  e i ther the  number of Feedback 
Cycles  per Meter (m ),  or the  number of nanometers  (nm)  per Feedback Cycl e.  

Feedback Cycl es  for a  D ig i ta l  AqB  device  represents  the  “ l i ne”  resolu ti on  of the  
encoder.  Cycles  for a  S i n /Cos  device  represents  the  s i nusoi dal  “cycl e”  resolu ti on  
of the  encoder.  Cycles  for a  Resolver i s  the  “pol e”  coun t of the  device.  For d i g i tal  
seria l  (e . g .  SS I )  or paral l e l  absolu te  feedback devices  Cycle  represent  the  “s tep”  
or “count”  resolu tion  of the  devi ce.  

Cycles/Un i t  (Rotary):  

Feedback Cycl es  /  Rev 
(Rotary)  

Cycles/Un i t  (L i near):  
Feedback Cycl es  /  m  

Un i t/Cycle  (Li near):  

nm  /  Feedback Cycl e  
(Li near)  

B i ts/Un i t  (Rotary):  

2n  Cycles  /  Rev 

1 41 7  +  

(n -1 )×50  

Requ i red  
– E  

Not  LT  

Set    Feedback n  
Cycle  
I n terpolati on  

UDINT Number of i n terpol ated  Feedback Counts  per Feedback Cycle.  For a  D ig i ta l  AqB  
device  the  device’s  feedback i n terface  hardware  can  general l y support  
i n terpol ation  values  of 1 ,  2 ,  or 4 .  

For a  S i n /Cos,  H i perface,  Endat 2 . 1 ,  or Resol ver feedback device  the  number i s  
general l y much  l arger and  determ ined  by the  i n terpol ation  capabi l i ty of the  device  
feedback i n terface  hardware.  A val ue  of 1  024  i s  typical  i n  th i s  case.  

For d i g i ta l  seria l  (e . g .  SSI )  or para l l e l  absol u te  feedback devi ce  i n terfaces,  th i s  
val ue  i s  a lways  1  s i nce  there  i s  no  opportun i ty of d evice-based  i n terpolation .  

The  effecti ve  resolu ti on  of the  feedback device  i n  Feedback Counts  per Feedback 
Un i t  i s  determ ined  by combination  of Feedback Cycl e  Resolu ti on  and  Feedback 
Cycle  I n terpol ation  attri bu te  va lues.  

Feedback Counts  /  
Feedback Cycl e  
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1 41 8  +  

(n -1 )×50  

Requ i red  
– E  

(Rotary 
Absolu te
)  

Set    Feedback n  
Turns  

UDINT Maximum  number of shaft  tu rns  speci fi ed  for a  rotary absolu te  feedback device  to  
main tain  i ts  absol u te  posi ti on  reference.  Typical  rotary absolu te  feedback devices  
speci fy an  absol u te  n umber of tu rns  that  typical l y range  from  1  to  4  096  i n  powers  
of 2 .  Th i s  attri bu te  can  be  used  by the  control  system   to  determ ine  the  maximum  
Feedback Count range   of the   absolu te  feedback device,  th i s  being  the  product of 
the  feedback cycle  resol u tion ,  i n terpol ation ,  and  tu rns.  

Feedback Un i ts  (Rev)  

1 41 9  +  

(n -1 )×50  

Requ i red  
– E  

(Li near 
Absolu te
)  

Set    Feedback n  
Length  

REAL Speci fi ed  l ength  of a  l i near absolu te  feedback device.  Typical  l i near absolu te  
feedback devices  speci fy l eng th  i n  Meters .  Th i s  attri bu te  can  be  used  by the  
control  system  to  determ ine  the  maximum  travel  range  of absolu te  feedback 
device  i n  Feedback Counts ,  th i s  being  the  combination  of the  feedback cycle  
resol u tion ,  i n terpol ation ,  and  l eng th .  

Feedback Un i ts  (m )  

1 420  +  

(n -1 )×50  

Optional  
– E  

TP,  SS  

Set    Feedback n  
Data  Length  

USINT Number of feedback data  b i ts  transferred  over the  d i g i ta l  seri al  or paral l e l  d ata  
i n terface  channel  of a  feedback device.   

Number of b i ts  

1 421  +  

(n -1 )×50  

Optional  
– E  

TP,  SS  

Set    Feedback n  
Data  Code  

USINT Type  of feedback data  b i t  encod ing  used  by des ignated  seri al  or paral l e l  data  
i n terface  channel  of a  feedback device.  

Enumeration :  

0  =  B i nary 

1  =  Gray 

2  to  255  =  ( reserved )  

1 422  +  

(n -1 )×50  

Optional  
– E  

RS   

Set    Feedback n  
Resol ver 
Transformer 
Ratio  

REAL Transformer Rati o  speci fi cati on  of the  designated  resolver feedback device.   

1 423  +  

(n -1 )×50  

Optional  
– E  

RS   

Set    Feedback n  
Resol ver 
Exci tation  
Vol tage  

REAL Sets  the  s i nusoidal  exci tation  vol tage  appl i ed  to  the  rotor of the  des ignated  
resol ver feedback device.  

Vol ts  (RMS)  

1 424  +  

(n -1 )×50  

Optional  
– E  

RS   

Set    Feedback n  
Resol ver 
Exci tation  
Frequency 

REAL Frequency of s i nusoidal  exci tat ion  s i gnal  appl i ed  to  the  designated  resol ver 
feedback device.  Val i d  frequency range  or val ues  for th i s  attri bu te  depends  on  the  
speci fi c  device  hardware  i n terface.  

Hertz  

1 425  +  

(n -1 )×50  

Optional  
– E  

RS   

Set    Feedback n  
Resol ver 
Cabl e  
Balance  

REAL Ad justs  the  rel ati ve  ampl i tude  of the  S ine  and  Cos i ne  s i gnal s  from  the  resol ver to  
compensate  for impact of resol ver cabl e.  

%  
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1 426  +  

(n -1 )×50  

Requ i red  
– E  

LT  

Set    Feedback n  
LDT Type  

USINT  Determ ines  the  LDT type.  Opti ons  are  S tart/Stop  and  PWM.  Start/Stop  
transducers  accept  an  i npu t  ( i n terrogate)  s i gnal  to  start  the  measurement cycle  
and  respond  wi th  two  pu l ses  on  the  Retu rn  l i ne.  Tim ing  can  be  based  on  e i ther 
the  Ris i ng  or Fal l i ng  edge.  The  t ime  between  the  pu l ses  i s  proporti onal  to  the  
posi ti on .  PWM transducers  respond  to  the  i n terrogate  s i gna l  wi th  a  s i ng le  l ong  
pu l se  on  the  Retu rn  l i ne.  The  pu l se  wi d th  i s  proportional  to  the  pos i ti on .  

Enumeration :  

0  =  PWM 

1  =  Start/Stop  Ris i ng  

2  =  Start/Stop  Fal l i n g  

3  to  255  =  ( reserved )  

1 427  +  

(n -1 )×50  

Requ i red  
– E  

LT  

Set   Feedback n  
LDT 
Reci rcu l ati on
s  

USINT  Determ ines  the  number of reci rcu lations  associated  wi th  a  PWM  type  LDT 
transducer.  Mu l ti pl e  reci rcu lati ons  can  be  used  to  i ncrease  the  resol u tion  of the  
LDT at  the  expense  of i ncreasi ng  the  sample  peri od .  

Number of 
Reci rcu l ati ons  

1 434  +  

(n -1 )×50  

Optional  
– E  

Set   Feedback n  
Veloci ty 
F i l ter 
Bandwid th .  

REAL Control s  the  bandwid th  of the  Low Pass  F i l ter appl i ed  to  the  raw veloci ty s i gnal  
from  Feedback n .  A val ue  of 0  for th i s  attri bu te  d i sab led  th i s  featu re.  

rad /s  

1 435  +  

(n -1 )×50  

Optional  
– E  

Set   Feedback n  
Accel  F i l ter 
Bandwid th  

REAL Control s  the  bandwid th  of the  Low Pass  F i l ter appl i ed  to  the  raw accelerati on  
s i gnal  from  Feedback n .  A val ue  of 0  for th i s  attri bu te  d i sabl ed  th i s  featu re.  

rad /s  
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7.3.6.2  Semantics:  Attribute  No.  42  – Feedback Mode  

This  attribu te  contains  a  4-bi t enumerated  value  that determ ines  how the  various  l og ical  
feedback channels  are  used  to  implement the  se lected  Control  Mode  for th is  axis  i nstance.  

The  Feedback Mode  enumeration  (see  Table  67)  provides  support  for mu l ti -feedback device  
con trol  functional i ty for the  various  acti ve  device  Control  Modes,  i . e.  where  the  device  i s  
acti ve l y control l i ng  the  motor based  on  feedback.  I n  these  active  device  Control  Modes  i t  i s  
assumed  that  l og ica l  channel ,  Feedback 1 ,  i s  attached  d i rectl y to  the  motor wh i l e  Feedback 2  
i s  attached  to  the  l oad  s i de  of the  mechan ical  transm ission .  Commutation  s ignals  for a  PM  
motor are  a lways  derived  from  the  Feedback 1 .  

Table  67  – Feedback Mode  enumeration  defin i tions  

Enum.  Req. /Opt.  Name  Description  

0  R/S  No  Feedback No  Feedback i s  se lected  when  sensorl ess/encoderl ess  open  l oop  or 
cl osed  l oop  control  i s  d esi red .  When  perform ing  open  l oop  control ,  
no  feedback s i gnal  i s  requ i red .  I n  cl osed  l oop  control ,  the  requ i red  
feedback s i gnal  i s  estimated  by a  sensorless  control  a l gori thm  
based  on  motor phase  vol tage  and  cu rren t  s i gnal s .  

1  R/N  Master Feedback Master Feedback assigns  an  u ncommi tted  feedback channel ,  as  
speci fi ed  by the  Feedback Master Select  attri bu te,  to  th i s  devi ce  
axi s  i nstance  to  serve  as  a  “master feedback”  sou rce  when  the  
device  i s  confi gured  for No  Control  mode  

2  R/C  Motor Feedback When  Motor Feedback i s  se lected ,  then  commutation ,  acceleration ,  
vel oci ty,  and  posi ti on  feedback s i gnal s  are  a l l  deri ved  from  motor 
mounted  Feedback 1  

3  O/C  Load  Feedback When  Load  Feedback i s  se lected ,  then  motor-mounted  Feedback 1  
i s  on l y used  for PM  motor commutation  wh i l e  l oad -s ide  Feedback 2  
i s  used  for posi ti on ,  vel oci ty,  and  accelerati on .  

4  O/P  Dual  Feedback When  Dual  Feedback i s  se lected ,  then  motor mounted  Feedback 1  
i s  used  for commutation ,  accelerati on ,  and  vel oci ty,  and  l oad -s ide  
Feedback 2  i s  used  s tri ctl y for pos i ti on .  

5  to  7  -  Reserved   

8  to  1 5  -  Vendor Speci fi c   

 

7.3.7  Event Capture  attributes  

7.3.7 .1  General  

The attribute  table  i n  Table  68  conta ins  a l l  event  re lated  attribu tes  associated  wi th  a  Motion  
Device  Axis  Object i nstance.  These  include  reg istration ,  marker,  and  hom ing  even ts.  The  
Even t Capture  attributes  are  designed  to  support  the  poss ib i l i ty of up  to  1 6  acti ve  even ts  per 
con trol ler update  period .  The  format of a l l  Time Stamp attribu tes  is  absolu te  System  Time and  
fol l ows  the  CIP  Sync speci fication  wi th  0  correspond ing  to  1 970-01 -01 .  

The  Motion  Device  Axis  Object curren tl y supports  two independent reg istration  i npu t channels  
per axis  i nstance  that can  be  triggered  on  ei ther the  ris ing  or fa l l i ng  edges  of the  s ignal .  I n  
other words,  Reg istration  1  for axis  i nstance  1  i s  not general l y the  same s ignal  as  
Reg istration  1  for axis  i nstance  2 .  I f the  device  hardware  implementation  a l l ows,  even t t ime 
and  pos i ti on  data  can  be  captured  for a l l  four even t cond i tions  s imu l taneously.  The  Event  
Capture  attributes  a lso  support Au to-rearm  for reg istration  events.  Th is  a l l ows  for control ler 
implementation  of important features  l i ke  Windowed  Reg istration  and  Reg istration  Pattern  
Recogn i ti on .  

The  Motion  Device  Axis  Object a lso  supports  Home Swi tch ,  Marker and  Swi tch-Marker even ts  
for hom ing  functional i ty on  a  per axis  basis.  The  Marker even ts  are  typical l y generated  by the  
configured  pos i tion  feedback device  for the  associated  axis  i nstance.  
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When  the  Motion  Scal ing  Configuration  i s  set to  Drive  Scal ing ,  the  Event Capture  functional i ty 
extends  to  support Windowed  Reg istration  and  Watch  Events .  

Set*    These  attribu tes  are  general l y updated  via  the  cycl ic  Command  Data  Set of the  CIP  
Motion  C-to-D  connection .  When  i ncluded  as  cycl ic  command  data,  these  attributes  cannot  be  
updated  via  a  Set service.  

Table  68  – Event attributes  

Attr 
ID  

Need  in  
impl .  

Acce
ss  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

60  Optional  – 
E  

Set*   Even t 
Checking  
Control  

DWORD Th is  attri bu te  i s  passed  to  the  
device  by the  con trol l er as  
part  of the  Dri ve  to  Control l er 
connection  for the  purpose  of 
arm ing  vari ous  device  i npu ts,  
for example  marker,  home 
swi tch ,  and  reg i stration  i npu ts,  
to  generate  even ts  to  the  
con trol l er.  When  these  
enabled  even ts  occur,  the  
device  captu res  both  the  t ime  
and  exact axi s  pos i ti on  when  
the  even t occurred .  Th i s  
attri bu te  a l so  manages  the  
format and  content  of the  C-to-
D  Event Data  B l ock.  

See  
Semantics  i n  
7 . 3. 7. 2 . 1  

61  Optional  – 
E  

Get  Even t 
Checking  
S tatus  

DWORD Th is  attri bu te  i s  passed  by the  
device  to  the  con trol l er as  part  
of the  Drive  to  Control l er 
connection  to  i n d icate  i f the  
device  i s  cu rren tl y checking  
for even ts  based  on  various  
device  i npu ts,  for example  
marker,  home,  and  reg i stration  
i npu ts.  Even t checking  i s  
i n i t i ated  when  the  
correspond ing  Event  Checking  
Control  b i t  i s  set  i n  the  
Control l er-to-Device  
connecti on .  Th i s  attri bu te  a l so  
manages  the  format and  
con tent  of the  D -to-C  Event 
Data  B lock.  

See  
Semantics  i n  
7 . 3 . 7 . 2 . 2  

62  Optional  – 
E  

Get  Reg istration  
1  
Pos i ti ve  
Edge  
Pos i ti on  

DINT  Feedback posi ti on  l atched  on  
the  ri s i ng  edge  of the  
Reg istration  I npu t  1 .  

Posi ti on  
Control  Un i ts   

63  Optional  – 
E  

Get  Reg istration  
1  
Negati ve  
Edge  
Pos i ti on  

DINT  Feedback Posi ti on  l atched  on  
the  fa l l i ng  edge  of the  
Reg istration  I npu t  1 .  

Posi ti on  
Control  Un i ts   

64  Optional  – 
E  

Get  Reg istration  
2  
Pos i ti ve  
Edge  
Pos i ti on  

DINT  Feedback posi ti on  l atched  on  
the  ri s i ng  edge  of the  
Reg istration  I npu t  2 .  

Posi ti on  
Control  Un i ts   

65  Optional  – 
E  

Get  Reg istration  
2  
Negati ve  
Edge  
Pos i ti on  

DINT  Feedback Posi ti on  l atched  on  
the  fa l l i ng  edge  of the  
Reg istration  I npu t  2 .  

Posi ti on  
Control  Un i ts   

66  Optional  – 
E  

Get  Reg istration  
1  
Pos i ti ve  
Edge  Time  

LI NT  System  Time  stamp on  the  
ri s i ng  edge  of the  Reg istrati on  
I npu t  1 .  

Nanoseconds  
(CIP  Sync 
absolu te)   
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Attr 
ID  

Need  in  
impl .  

Acce
ss  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

67  Optional  – 
E  

Get  Reg istration  
1  
Negati ve  
Edge  Time  

LI NT  System  Time  stamp on  the  
fa l l i n g  edge  of the  Reg istrati on  
I npu t  1 .  

Nanoseconds  
(CIP  Sync 
absolu te)  

68  Optional  – 
E  

Get  Reg istration  
2  
Pos i ti ve  
Edge  Time  

LI NT  System  Time  stamp on  the  
ri s i ng  edge  of the  Reg istrati on  
I npu t  2 .  

Nanoseconds  
(CIP  Sync 
absolu te)  

69  Optional  – 
E  

Get  Reg istration  
2  
Negati ve  
Edge  Time  

LI NT  System  Time  stamp on  the  
fa l l i n g  edge  of the  Reg istrati on  
I npu t  2 .  

Nanoseconds  
(CIP  Sync 
absolu te)  

70  Requ i red  
– NP  

Optional  – 
VT 

E  

Get  Home Event  
Pos i ti on  

DINT  Feedback Posi ti on  l atched  on  
the  speci fi ed  home  event.  

Posi ti on  
Control  Un i ts  

71  Optional  – 
NP  

Optional  – 
VT 

E  

Get  Home Event  
Time 

LI NT  System  Time  stamp l atched  on  
the  speci fi ed  home  event.  

Nanoseconds  
(CIP  Sync 
absolu te)  

72  Requ i red  
– NP  

Optional  – 
VT 

E  

(Drive  
Scal i ng )  

Get  Watch  1  
Even t Time  

LI NT  System  Time  stamp l atched  on  
the  speci fi ed  watch  event.  

Nanoseconds  
(CIP  Sync 
absolu te)  

73  Requ i red  
– NP  

Optional  – 
VT 

E  

(Drive  
Scal i ng )  

Get  Watch  2  
Event Time  

LI NT  System  Time  stamp l atched  on  
the  speci fi ed  watch  event.  

Nanoseconds  
(CIP  Sync 
absolu te)  

 

7.3.7.2  Semantics  

7.3.7 .2 . 1  Attribute  No.  60  – Event Checking  Control  

The fi rst 28  b i ts  of th is  32-bi t attribu te  (see  F igure  63)  are  used  to  enable  various  device  
i nputs ,  for example  marker,  home swi tch ,  and  reg istration  i nputs ,  to  generate  even ts  to  the  
con trol l er.  When  these  enabled  even ts  occur,  the  device  captures  both  the  time and  exact 
pos i tion  of the  associated  motion  axis  i nstance.  Three  of the  most s i gn i fican t 4  b i ts  represent 
the  number of Even t Acknowledgement messages  i n  the  Event Data  B lock i n  th is  Control ler-
to-Device  Connection  update,  wi th  the  fina l  most,  s ign i ficant b i t,  i nd icating  whether the  Event  
Data  B lock format i s  Extended  to  support  add i ti onal  even ts  associated  wi th  Drive  Scal i ng  
functional i ty (see  Motion  Scal i ng  Configuration) .  Support for Extended  Format is  optional  i n  
the  device  implementation .  For a  deta i l ed  description  of the  even t hand l i ng  protocol  between  
the  device  and  the  control ler,  refer to  Connection  section  i n  the  appropriate  CIP  Motion  device  
profi le .  
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  32-bi t  DWORD   

 

Event Checking  Control  format  

Bi t  31 :  Boolean  

Extended  format  

B i ts  28-30:  I n teger 

Event  B lock Count  

B i ts  0-27:  B i t  F i el d  

Event Checking  Control  B i ts  

IEC 

Figure 63  – Event Checking  Control  Word  fi eld  

For the  Home Swi tch-Marker even ts  speci fi ed  i n  Table  69,  the  device  fi rst l ooks  for level  of 

home swi tch  i npu t to  trans i tion  accord ing  to  the  fi rst  +  or – symbol  and  then  immed iate l y look 

for the  trans i ti on  of the  marker i nput  accord ing  to  the  second  +  or – symbol .  

Table  69  – Event Checking  Control  bi t  defin i tions  

Bi t  Extended  
format 
on l y 

Name  Description  

0   Reg  1  Pos  Edge  Enabl e  checking  for pos i ti ve  edge  transi ti on  of Reg istration  1  I npu t  

1   Reg  1  Neg  Edge  Enabl e  checking  for negati ve  edge  trans i ti on  of Reg istration  1  I npu t  

2   Reg  2  Pos  Edge  Enabl e  checking  for pos i ti ve  edge  transi ti on  of Reg istration  2  I npu t  

3   Reg  2  Neg  Edge  Enabl e  checking  for negati ve  edge  trans i ti on  of Reg istration  2  I npu t  

4  *  Reg  1  Pos  Edge  
Window 

Enabl e  Window check after posi ti ve  edge  transi ti on  of Reg istration  
1  I npu t  

5  *  Reg  1  Neg  Edge  
Window 

Enabl e  Window check after negati ve  edge  transi ti on  of Reg istration  
1  I npu t  

6  *  Reg  2  Pos  Edge  
Window 

Enabl e  Window check after posi ti ve  edge  transi ti on  of Reg istration  
2  I npu t  

7  *  Reg  2  Neg  Edge  
Window 

Enabl e  Window check after negati ve  edge  transi ti on  of Reg istration  
2  I npu t  

8   Reg  1  Pos  Au to-
rearm  

Enabl e  au to-rearm  after pos i ti ve  edge  transi ti on  of Reg istration  1  
I npu t   

9   Reg  1  Neg  Auto-
rearm  

Enabl e  au to-rearm  after negati ve  edge  transi ti on  of Reg istrati on  1  
I npu t  

1 0   Reg  2  Pos  Au to-
rearm  

Enabl e  au to-rearm  after posi ti ve  edge  trans i ti on  of Reg istration  2  
I npu t  

1 1   Reg  2  Neg  Auto-
rearm  

Enabl e  au to-rearm  after negati ve  edge  transi ti on  of Reg istrati on  2  
I npu t  

1 2  *  Watch  Pos i ti on  1  
Fwd  

Enabl e  checking  for axi s  posi ti on  crossing  Watch  Posi ti on  1  i n  the  
forward  (pos i ti ve)  d i rection .  

1 3  *  Watch  Pos i ti on  1  
Rev 

Enabl e  checking  for axi s  posi ti on  cross ing  Watch  Pos i ti on  1  i n  the  
reverse  (negati ve)  d i rection .  

1 4  *  Watch  Pos i ti on  2  
Fwd  

Enabl e  checking  for axi s  posi ti on  crossing  Watch  Posi ti on  2  i n  the  
forward  (pos i ti ve)  d i rection .  

1 5  *  Watch  Pos i ti on  2  
Rev 

Enabl e  checking  for axi s  posi ti on  cross ing  Watch  Pos i ti on  2  i n  the  
reverse  (negati ve)  d i rection .  

1 6   Marker Pos  
Edge  

Enabl e  checking  for pos i ti ve  edge  of Marker i npu t  of associated  
posi ti on  feedback channel .  

1 7   Marker Neg  
Edge  

Enabl e  checking  for negati ve  edge  of Marker i npu t  of associated  
posi ti on  feedback channel .  

1 8   Home  Swi tch  
Pos  Edge  

Enabl e  checking  for pos i ti ve  edge  of Home i npu t  associated  wi th  
th i s  axi s  i nstance.  

1 9   Home  Swi tch  
Neg  Edge  

Enabl e  checking  for posi ti ve  edge  of Home i npu t  associated  wi th  
th i s  axi s  i nstance.  

20   Home  Swi tch -

Marker ++  

Enabl e  checking  for event  sequence  speci fi ed  as  a  posi ti ve  edge  
transi ti on  of the  Home Swi tch  i npu t  fo l l owed  by a  pos i ti ve  edge  of 
the  Marker i npu t.  
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Bi t  Extended  
format 
on l y 

Name  Description  

21   Home  Swi tch -

Marker +-  

Enabl e  checking  for event  sequence  speci fi ed  as  a  posi ti ve  edge  
transi ti on  of the  Home Swi tch  i npu t  fo l l owed  by a  negati ve  edge  of 
the  Marker i npu t.  

22   Home  Swi tch -

Marker -+  

Enabl e  checking  for event  sequence  speci fi ed  as  a  negati ve  edge  
transi ti on  of the  Home Swi tch  i npu t  fo l l owed  by a  pos i ti ve  edge  of 
the  Marker i npu t.  

23   Home  Swi tch -
Marker --  

Enabl e  checking  for event  sequence  speci fi ed  as  a  negati ve  edge  
transi ti on  of the  Home Swi tch  i npu t  fo l l owed  by a  negati ve  edge  of 
the  Marker i npu t.  

24  *  Home  Torque  
Threshol d  

Enabl e  checking  for home torque  event  speci fi ed  as  a  torque  l evel  
that  exceeds  the  Home Torque  Threshold  for a  period  of t ime  g i ven  
by the  Home  Torque  Time.   

25  to  27   (Reserved)   

 

7.3.7.2 .2  Attribute  No.  61  – Event Checking  Status  

The fi rst 28  b i ts  of th is  32-bi t  a ttri bute  (see  F igure  64)  are  used  to  i nd icate  i f the  device  is  
curren tl y checking  for even ts  based  on  various  device  i npu ts,  for example  marker and  
reg istration  i nputs  (see  Table  70) .  Even t checking  i s  in i ti ated  when  the  correspond ing  Event  
Checking  Control  b i t  i s  set in  the  Control l er-to-Device  Connection .  When  an  even t occurs,  the  
device  captures  both  the  time and  exact axis  pos i ti on  and  passes  th is  i n formation  to  the  
con trol ler i n  event noti fication  data  blocks.  Bu t for the  con trol l er to  process  the  event data,  the  
correspond ing  Event Checking  Status  bi t  sha l l  be  set.  Three  of the  most s ign i ficant 4  b i ts  of 
th is  attribu te  represent the  number of Event Noti fi cation  messages  i n  the  Even t Data  B lock in  
th is  Device-to-Control ler Connection  update,  wi th  the  fi nal ,  most s i gn i fi can t,  b i t  i nd icati ng  
whether the  Event Data  B lock format is  Extended  to  support add i tional  even ts  associated  wi th  
Drive  Scal i ng  functional i ty (see  Motion  Scal ing  Configuration).  Support for Extended  Format is  
optional  i n  the  device  implementation .  For a  detai led  description  of the  even t hand l i ng  
protocol  between  the  device  and  the  con trol l er,  refer to  Connection  section .  

  32-bi t  DWORD   

 

Event Checking  Status  format 

Bi t  31 :  Boolean  

Extended  format  

B i ts  28-30:  I n teger 

Event  B lock Count  

B i ts  0-27:  B i t  F i el d  

Event Checking  Status  B i ts  

IEC 

Figure 64 – Event Checking  Status  word  field  
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Table  70  – Event Checking  Status  bi t  defin i tions  

Bi t  Extended  
format 
on l y 

Name  Description  

0   Reg  1  Pos  Edge  Checking  for posi ti ve  edge  transi ti on  of Reg istration  1  I npu t  

1   Reg  1  Neg  Edge  Checking  for negati ve  edge  trans i ti on  of Reg istration  1  I npu t  

2   Reg  2  Pos  Edge  Checking  for posi ti ve  edge  transi ti on  of Reg istration  2  I npu t  

3   Reg  2  Neg  Edge  Checking  for negati ve  edge  trans i ti on  of Reg istration  2  I npu t  

4  *  Reg  1  Pos  Edge  
Window 

Apply Window check after posi ti ve  edge  transi ti on  of Reg istration  1  
I npu t  

5  *  Reg  1  Neg  Edge  
Window 

Apply Window check after negati ve  edge  transi ti on  of Reg istration  1  
I npu t  

6  *  Reg  2  Pos  Edge  
Window 

Apply Window check after posi ti ve  edge  transi ti on  of Reg istration  2  
I npu t  

7  *  Reg  2  Neg  Edge  
Window 

Apply Window check after negati ve  edge  transi ti on  of Reg istration  2  
I npu t  

8   Reg  1  Pos  Auto-
rearm  

Auto-rearm  after posi ti ve  edge  transi ti on  of Reg istration  1  I npu t  
acti ve  

9   Reg  1  Neg  Auto-
rearm  

Auto-rearm  after negati ve  edge  trans i ti on  of Reg istration  1  I npu t  
acti ve  

1 0   Reg  2  Pos  Auto-
rearm  

Au to-rearm  after posi ti ve  edge  transi ti on  of Reg istration  2  I npu t  
acti ve  

1 1   Reg  2  Neg  Auto-
rearm  

Au to-rearm  after negati ve  edge  transi ti on  of Reg istration  2  I npu t  
acti ve  

1 2  *  Watch  Posi ti on  1  
Fwd  

Checking  for watch  event  wi th  actual  pos i ti on  crossing  Watch  
Posi ti on  1  i n  the  forward  (posi ti ve)  d i rection .  

1 3  *  Watch  Posi ti on  1  
Rev 

Checking  for watch  event  wi th  actual  pos i ti on  crossing  Watch  
Posi ti on  1  i n  the  reverse  (negati ve)  d i rection .  

1 4  *  Watch  Posi ti on  2  
Fwd  

Checking  for watch  event  wi th  actual  pos i ti on  crossing  Watch  
Posi ti on  2  i n  the  forward  (posi ti ve)  d i rection .  

1 5  *  Watch  Posi ti on  2  
Rev 

Checking  for watch  event  wi th  actual  pos i ti on  crossing  Watch  
Posi ti on  2  i n  the  reverse  (negati ve)  d i rection .  

1 6   Marker Pos  Edge  Checking  for posi ti ve  edge  of Marker i npu t  of associated  pos i ti on  
feedback channel  

1 7   Marker Neg  Edge  Checking  for negati ve  edge  of Marker i npu t  of associated  pos i ti on  
feedback channel  

1 8   Home Swi tch  Pos  
Edge  

Checking  for posi ti ve  edge  of Home i npu t  associated  wi th  th i s  axi s  
i nstance  

1 9   Home Swi tch  
Neg  Edge  

Checking  for posi ti ve  edge  of Home i npu t  associated  wi th  th i s  axi s  
i nstance  

20   Home Swi tch -

Marker ++  

Checking  for even t sequence  speci fi ed  as  a  posi ti ve  edge  trans i ti on  
of the  Home  Swi tch  i npu t  fo l l owed  by a  pos i ti ve  edge  of the  Marker 
i npu t  

21   Home Swi tch -

Marker +-  

Checking  for even t sequence  speci fi ed  as  a  posi ti ve  edge  transi ti on  
of the  Home  Swi tch  i npu t  fo l l owed  by a  negati ve  edge  of the  Marker 
i npu t  

22   Home Swi tch -

Marker -+  

Checking  for even t sequence  speci fi ed  as  a  negati ve  edge  
transi ti on  of the  Home  Swi tch  i npu t  fol l owed  by a  posi ti ve  edge  of 
the  Marker i npu t  

23   Home Swi tch -
Marker --  

Checking  for even t sequence  speci fi ed  as  a  negati ve  edge  
transi ti on  of the  Home  Swi tch  i npu t  fol l owed  by a  negati ve  edge  of 
the  Marker i npu t  

24  *  Home Torque  
Threshold  

Checking  for home  torque  even t speci fi ed  as  a  torque  l evel  that  
exceeds  the  Home  Torque  Threshold  for a  period  of time  g i ven  by 
the  Home  Torque  Time.   

25  to  27   (Reserved)   
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7.3.8  Command  reference generation  attribu tes  

The l i sts  of a ttribu tes  i n  Table  71  and  Table  72  appl y to  the  command  reference generation  
functional i ty of the  device  that converts  command  posi tion ,  ve loci ty,  acceleration ,  and  torque  
data  ou tput  from  a  con trol l er-based  p lanner i n to  correspond ing  command  references  s i gnals  
to  the  device’s  motor con trol  s tructu res.  The  command  reference  generator functional i ty 
i ncludes  fi ne  i n terpolators,  ramp generators ,  s i gnal  se lector swi tches.  

Set*    These  attribu tes  are  general l y updated  via  the  cycl ic Command  Data  Set of the  CIP  
Motion  C-to-D  connection .  When  included  as  cycl ic  command  data,  these  attribu tes  shal l  not 
be  updated  via  a  Set service.  

Table  71  – Command  Generator Signal  attributes  

Attr 

ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

360  Optional  – 
P  

( I f not  
supported ,  
then  
Control l er 
Posi ti on  
Command  
– F loat  i s  
Requ i red . )  

Set*   Control l er 
Pos i ti on  
Command  – 
I n teger  

D INT  I n teger command  posi ti on  
data  val ue  from  control l er,  
updated  at  the  Control l er 
Update  Period ,  and  feed ing  
i n to  the  Posi ti on  F i ne  
Command  Generator.  Th i s  
i n teger representati on  of 
command  posi ti on  i s  
appropri ate  for s imple  
posi ti on ing  devices  where  
rea l  t ime  processing  of 
double  precis ion  fl oati ng  
poin t  val ues  i s  too  t ime  
consum ing  and  the  
smoothness  of motion  i s  
not  a  d ri vi ng  factor.  

Pos i ti on  
Control  Un i ts  

361  Optional  – 
P  

( I f not  
supported ,  
then  
Control l er 
Posi ti on  
Command  
– I n teger i s  
Requ i red . )  

Set*   Control l er 
Pos i ti on  
Command  – 
F loat  

LREAL  F loati ng  poin t  command  
posi ti on  data  val ue  from  
control l er,  updated  at  the  
Control l er Update  Peri od ,  
and  feed i ng  i n to  the  
Posi ti on  F i ne  Command  
Generator.  The  range  of 
th i s  val ue  i s  l im i ted  to  that  
of a  D INT by the  motion  
pl anner bu t,  bu t  un l i ke  a  
DI NT,  i t  carries  a  fractional  
component  that  trans l ates  
to  smoother motion  
especial l y for feedforward  
operati on .  

Pos i ti on  
Control  Un i ts  

362  Requ i red  – 
VF  
Optional  – 
P  

Set*   Control l er 
Veloci ty 
Command   

REAL Command  veloci ty data  
val ue  from  control l er,  
updated  at  the  Control l er 
Update  Period ,  and  feed ing  
i n to  the  Ve loci ty F i ne  
Command  Generator.  

Veloci ty 
Control  Un i ts  
/  s   

363  Optional  – 
PVT 

Set*   Control l er 
Acceleration  
Command  

REAL Command  accelerati on  
data  val ue  from  control l er,  
updated  at  the  Control l er 
Update  Period ,  and  feed ing  
i n to  the  Accelerati on  F i ne  
Command  Generator.  

Accel  Con trol  
Un i ts  /  s2  

364  Requ i red  – 
T  

Set*   Con trol l er 
Torque  
Command  

REAL Commanded  torque  data  
val ue  from  con trol l er used  
i n  torque  control  mode,  
updated  at  the  Control l er 
Update  Period ,  and  feed ing  
i n to  the  Torque  F ine  
Command  Generator.  

%  Motor 
Rated  
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Attr 

ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

365  Optional  – 
P  

Get   F i ne  
Command  
Pos i ti on   

D INT Outpu t  val ue  from  the  
Posi ti on  F i ne  Command  
Generator.   

Pos i ti on  
Control  Un i ts   

366  Optional  – 
PV 

Get   F i ne  
Command  
Veloci ty  

REAL Ou tput  val ue  from  the  
Command  Veloci ty F i ne  
Command  Generator.  
When  no  Command  
Veloci ty s i gnal  i s  present  
when  perform ing  pos i ti on  
control ,  th i s  s i gnal  can  be  
deri ved  by scal i ng  the  
Di fferenti a l  Posi ti on  ou tpu t  
val ue  of the  Posi ti on  F i ne  
Command  Generator.  

Veloci ty 
Control  Un i ts  
/  s   

367  Optional  – 
C  

Get   F i ne  
Command  
Acceleration  

REAL Outpu t  val ue  from  the  
Accelerati on  F i ne  
Command  Generator.  
When  no  Command  
Accelerati on  s i gnal  i s  
present when  perform ing  
posi ti on  or vel oci ty control ,  
th i s  s i gnal  can  be  deri ved  
by scal i ng  the  D i fferenti a l  
Veloci ty ou tpu t  val ue  of the  
Veloci ty F i ne  Command  
Generator.  I f no  Command  
Veloci ty s i gnal  i s  present,  
the  F i ne  Command  
Accelerati on  s i gnal  can  be  
deri ved  by scal i ng  the  2nd  
Di fferen ti al  Posi ti on  ou tpu t  
val ue  of the  Posi ti on  F i ne  
Command  Generator.  

Accel  Control  
Un i ts   /  s2  

 

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 1 57  –  

Table  72  – Command  Generator Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

370  Optional  – 
F  

Set    Skip  Speed  1  REAL Sets  the  centra l  speed  of a  
skip  speed  band  wi th i n  wh ich  
the  device  does  not  operate.   
The  skip  speed  value  i s  
s i gned .  

Veloci ty 
Control  Un i ts  
/  s  

371  Optional  – 
F  

Set    Skip  Speed  2  REAL Sets  the  centra l  speed  of a  
skip  speed  band  wi th i n  wh ich  
the  device  does  not  operate.  
The  skip  speed  value  i s  
s i gned .  

Veloci ty 
Control  Un i ts  
/  s  

372  Optional  – 
F  

Set    Skip  Speed  3  REAL Sets  the  centra l  speed  of a  
skip  speed  band  wi th i n  wh ich  
the  device  does  not  operate.  
The  skip  speed  value  i s  
s i gned .  

Veloci ty 
Control  Un i ts  
/  s  

373  Optional  – 
F  

Set    Skip  Speed  
Band  

REAL Determ ines  the  speed  
window around  a  skip  speed  
that  cannot be  commanded .  
Any command  set-poi n t  
wi th i n  th i s  window i s  ad j usted  
by the  Skip  Speed  b l ock to  
fa l l  at  e i ther the  upper or 
l ower Skip  Speed  Band  
boundary value.   The  device  
can  smooth ly accelerate  or 
decelerate  th rough  the  skip  
speed  band  d ue  to  the  Ramp 
Generator bu t  may not  
operate  at  a  set  speed  wi th i n  
the  band .  The  Skip  Speed  
Band  i s  d i stri bu ted  ½ above  
and  ½ below the  skip  speed .  
Th i s  Skip  Speed  Band  
attri bu te  appl i es  to  a l l  skip  
speeds  supported  i n  the  
device.  A val ue  of 0  for th i s  
attri bu te  d i sabled  th i s  feature.  

Veloci ty 
Control  Un i ts  
/  s  

374  Optional  – 
FV 

Set    Ramp 
Veloci ty – 
Posi ti ve  

REAL Th is  posi ti ve  value  defi nes  
the  maximum  posi ti ve  vel oci ty 
command  ou tpu t  of the  Ramp 
Generator.   

Veloci ty 
Control  Un i ts  
/  s  

375  Optional  – 
FV 

Set    Ramp 
Veloci ty – 
Negati ve  

REAL Th is  negati ve  value  defi nes  
the  maximum  negati ve  
vel oci ty command  ou tpu t  of 
the  Ramp Generator.   

Veloci ty 
Control  Un i ts  
/  s  

376  Optional  – 
FV 

Set    Ramp 
Acceleration   

REAL Th is  posi ti ve  value  defi nes  
the  maximum  accelerati on  
( i ncreasi ng  speed)  of the  
vel oci ty command  ou tpu t  by 
the  Ramp Generator.   

Veloci ty 
Control  Un i ts  
/  s2  

377  Optional  – 
FV 

Set   Ramp 
Decel erati on   

REAL Th is  posi ti ve  value  defi nes  
the  maximum  deceleration  
(decreas i ng  speed )  of the  
vel oci ty command  ou tpu t  by 
the  Ramp Generator.   

Veloci ty 
Control  Un i ts  
/  s2  
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Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

378  Optional  – 
FV 

Set    Ramp J erk 
Control  

REAL Th is  val ue  sets  the  
percentage  of accel  or d ecel  
t ime  that  i s  appl i ed  to  the  
speed  ramp  as  j erk l im i ted  S  
Curve  based  on  a  s tep  
change  i n  vel oci ty.  The  S  
Curve  t ime  i s  added  ½ at  the  
beg i nn i ng  and  ½ at  the  end  of 
the  ramp.  A val ue  of 0  resu l ts  
i n  no  S-Cu rve,  i . e.  a  l i near 
acceleration  or decel eration  
ramp.  A value  of 1 00  %  
resu l ts  i n  a  tri angu lar 
acceleration  profi l e  wi th  the  
peak being  the  confi gu red  
ramp  acceleration  or 
decelerati on .  As  the  J erk 
Control  va l ue  i ncreases  the  
deri ved  accel erati ng  j erk 
val ue  decreases  based  on  
(0 , 5  ×  0 , 01  ×  J erk Control  ×  
Ramp Vel  Pos i ti ve  /  Ramp 
Accel ) ,  and  the  dece lerati ng  
J erk l im i t  val ue  a l so  
decreases  accord ing  to  (0 , 5  ×  
0 , 01  ×  J erk Control  ×  Ramp 
Vel  Negati ve  /  Ramp Decel ).  

%  

380  Optional  – 
FV  

Set    F l yi ng  Start  
Enabl e  

BOOL  Th is  Boolean  val ue  i s  used  to  
enable  or d i sable  the  F l yi ng  
S tart  featu re  of the  device ’s  
Ramp Generator.  When  
F l yi ng  S tart  Enabl ed  i s  true  
and  the  motion  axi s  i s  
enabled ,  the  device  
determ ines  the  curren t  
vel oci ty of the  motor as  part  
of the  Starti ng  S tate  
i n i ti a l i zati on  acti vi ti es.  J ust  
pri or to  transi ti on ing  to  the  
Runn ing  state,  the  device  
presets  the  ou tpu t  of the  
Ramp Generator to  the  
curren t  veloci ty.  I n  th i s  way,  
the  motor seam lessly ramps  
from  i ts  cu rrent  veloci ty to  the  
commanded  veloci ty.   When  
F l yi ng  S tart  Enabl ed  i s  fa l se,  
the  motor veloci ty i s  
i rre levant and  a  preset  of 0  i s  
appl i ed  to  the  Ramp 
Generator ou tpu t.  

0  =  F l yi ng  
S tart  D i sab led  

1  =  F l yi ng  
S tart  Enab led  

 

7.3.9  Control  mode attributes  

7.3.9 .1  Position  Loop attributes  

The attributes  tables  i n  Table  73  and  Table  74  con tain  a l l  pos i ti on  con trol  re lated  attribu tes  
associated  wi th  a  Motion  Device  Axis  Object i nstance.  

Set*    th is  attribute  i s  general l y updated  via  the  cycl ic Command  Data  Set of the  CIP  Motion  
C-to-D  Connection .  When  i ncluded  as  cycl ic command  data ,  th is  attribu te  shal l  not be  
updated  via  a  Set  service.  
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Table  73  – Position  Loop Signal  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

430  Requ i red  – 
P  

Get  Posi ti on  
Command   

DI NT Command  posi ti on  ou tpu t  from  
the  F i ne  Command  Generator 
( i f acti ve)  i n to  pos i ti on  l oop  
when  confi gured  for posi ti on  
l oop  con trol .  

Posi ti on  
Control  
Un i ts  

431  Requ i red  – 
P  

Set*    Pos i ti on  Trim  DINT Add i ti onal  pos i ti on  command  
added  to  the  Posi ti on  
Command  to  generate  the  
Pos i ti on  Reference  s i gnal  i n to  
the  pos i ti on  l oop  summing  
j unction .  

Posi ti on  
Control  
Un i ts  

432  Requ i red  – 
P   

Get   Posi ti on  
Reference   

DI NT Command  posi ti on  reference  
s i gnal  i n to  the  pos i ti on  l oop  
summing  j unction  to  be  
compared  wi th  a  posi ti on  
feedback s i gnal .  

Posi ti on  
Control  
Un i ts   

433  Requ i red  – 
P  

Get  Veloci ty 
Feedforward  
Command  

REAL Veloci ty feedforward  command  
s i gnal  that  represents  a  scaled  
vers ion  of the  command  
vel oci ty profi l e.  Th i s  s i gnal  i s  
the  Veloci ty F i ne  Command  
s i gnal  scaled  by Kvff and  
appl i ed  to  the  ou tpu t  of the  
pos i ti on  l oop.  

Veloci ty 
Control  
Un i ts/s  

434  Requ i red  – 
E   

Get   Posi ti on  
Feedback  

DI NT Posi ti on  feedback value  
channeled  i n to  the  pos i ti on  
control  summing  j unction .  I n  
most cases  the  Posi ti on  
Feedback s i gna l  i s  deri ved  
d i rectl y from  the  feedback 
device  speci fi ed  by the  
Feedback Mode  se lection .  I f 
the  axi s  confi gured  for “No  
Control ”  mode,  Pos i ti on  
Feedback represents  the  
actual  pos i ti on  of the  feedback 
device  speci fi ed  by the  
Feedback Master Sel ect.  

Posi ti on  
Control  
Un i ts   

436  Requ i red  – 
P   

Get   Posi ti on  Error  REAL Error between  commanded  
and  actual  posi ti on  that  i s  the  
ou tpu t  of the  posi ti on  l oop  
summing  j unction .  

Posi ti on  
Control  
Un i ts   

437  Requ i red  – 
P   

Get   Posi ti on  
I n tegrator 
Ou tput   

REAL Ou tput  of pos i ti on  i n tegrator 
representi ng  the  contribu tion  
of the  posi ti on  i n teg rator to  
Posi ti on  Loop  Ou tpu t.  

Veloci ty 
Control  
Un i ts/s  

438  Requ i red  – 
P  

Get  Posi ti on  Loop  
Ou tput   

REAL Outpu t  of the  posi ti on  l oop  
forward  path  representi ng  the  
total  control  effort  of the  
pos i ti on  l oop.  

Veloci ty 
Control  
Un i ts/s  
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Table  74 – Position  Loop Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

440  Requ i red  
– P  

Set    Kvff REAL Veloci ty Feedforward  Ga in  
val ue  that  mu l ti pl i es  the  
Veloci ty Feedforward  
Command  s i gnal  to  form  the  
Veloci ty Feeforward  Command  
that  i s  appl i ed  to  the  ou tpu t  of 
the  posi ti on  control  l oop.  
1 00  %  Veloci ty Feedforward  
appl i es  the  fu l l  Veloci ty F i ne  
Command  s i gnal  to  the  
vel oci ty l oop.  

 %  

441  Requ i red  
– P  

Set   Kpp  REAL Posi ti on  Proportional  Gain  
val ue  that  mu l ti pl i es  the  
Posi ti on  Error s i gna l  to  form  
the  proporti ona l  con trol  s i gnal  
that  summed  together wi th  the  
i n teg ral  con tro l  s i gnal  to  
generate  the  ou tpu t  of the  
posi ti on  control  l oop.  Th i s  
val ue  d i rectl y determ ines  the  
bandwi d th  of the  pos i ti on  l oop.  

rad /s  

442  Requ i red  
– P  

Set   Kpi  REAL Posi ti on  I n tegral  Gai n  val ue  
that,  together wi th  the  Kpp,  
mu l ti p l i es  the  Pos i ti on  
I n tegrator Error s i gnal  to  form  
the  i n tegral  control  s i gnal  that  
i s  summed  together wi th  the  
proportional  con trol  s i gnal  to  
generate  the  ou tpu t  of the  
posi ti on  control  l oop.  The  
reciprocal  of th i s  val ue,  1 /Kpi ,  
represents  the  i n tegrator t ime  
constant  for the  pos i ti on  l oop.  
A val ue  of 0  for th i s  attri bu te  
d i sabl es  the  i n tegrator.  

rad /s  

443  Requ i red  
– P  

Set   Pos i ti on  
Lock 
Tolerance  

REAL Th is  val ue  establ i shes  a  
window around  the  cu rrent  
command  posi ti on .  When  the  
actual  pos i ti on  i s  wi th i n  th i s  
window the  Posi ti on  Lock 
status  b i t  i s  set.  When  actual  
posi ti on  fa l l s  ou ts i de  th i s  
window,  the  Posi ti on  Lock 
status  b i t  i s  cl eared .  

Pos i ti on  
Control  Un i ts  

444  Requ i red  
– P  

Set   Pos i ti on  
Error 
Tolerance  

REAL Determ ines  the  absolu te  
maximum  Posi ti on  Error val ue  
that  can  be  tolerated  wi thout  
caus ing  an  Excessive  Posi ti on  
Error excepti on .  

Pos i ti on  
Control  Un i ts  

445  Optional  
– P  

Set   Pos i ti on  
Error 
Tolerance  
Time 

REAL Determ ines  the  maximum  
amount  of time  that  the  
Posi ti on  Error Tolerance  can  
be  exceeded  wi thou t  
generati ng  an  exception .  

Seconds  
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Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

446  Requ i red  
– P  

Set   Pos i ti on  
I n tegrator 
Control  

BYTE  Th is  b i t  fi e l d  con trol s  the  
behavi or of the  posi ti on  l oop  
i n tegrator wh i l e  command ing  
motion  via  the  con trol l er.  
When  the  i n teg rator hol d  
enable  b i t  i s  set,  the  i n teg rator 
i s  hel d  wh i l e  motion  i s  being  
commanded  wi th  a  non -zero  
vel oci ty.  When  cl ear,  the  
i n tegrator runs  wi thout  
qual i fi cation .  When  the  au to-
preset b i t  i s  set,  the  i n tegrator 
pre load  value  i s  au tomatical l y 
l oaded  wi th  the  cu rrent  
vel oci ty command  when  there  
i s  a  control  mode  change  
between  vel oci ty con tro l  and  
posi ti on  control .  I f cl ear,  the  
i n tegrator i s  l oaded  wi th  the  
confi gu red  posi ti on  i n teg rator 
pre load  value.  

B i t  F iel d :  
0 :  I n teg rator 
Hold  Enabl e  
(R)  
1 :  Au to-
Preset (O)  
2-7:  
(Reserved)  

447  Optional  
– P  

Set   Pos i ti on  
I n tegrator 
Preload  

REAL Value  ass igned  to  the  posi ti on  
i n tegrator when  the  pos i ti on  
control  l oop  i s  enabled .  

Veloci ty 
Control  
Un i ts/s  

448  Optional  
– E  

(Drive  
Scal i ng )  

Set   Pos i ti on  
L im i t  – 
Pos i ti ve  

REAL Th i s  val ue  defi nes  the  most 
posi ti ve  posi ti on  feedback 
val ue  that  when  exceeded  i n  
the  posi ti ve  d i recti on ,  
generates  a  Posi ti on  
Overtravel  Pos i ti ve  excepti on .  

Posi ti on  
Control  Un i ts  

449  Optional  
– E  

(Drive  
Scal i ng )  

Set   Pos i ti on  
L im i t  – 
Negati ve  

REAL Th is  val ue  defi nes  the  most 
negati ve  posi ti on  feedback 
val ue  that  when  exceeded  i n  
the  negati ve  d i rection ,  
generates  a  Posi ti on  
Overtravel  Negati ve  exception .  

Posi ti on  
Control  Un i ts  

 

7.3.9 .2  Veloci ty Loop attributes  

The  attribu tes  tab les  in  Table  75  and  Table  76  con tain  a l l  ve loci ty con trol  related  attributes  
associated  wi th  a  Motion  Device  Axis  Object i nstance.  

Set*    th is  attribute  i s  general l y updated  via  the  cycl ic Command  Data  Set of the  CIP  Motion  
C-to-D  Connection .  When  i ncluded  as  cycl ic command  data ,  th is  attribu te  shal l  not be  
updated  via  a  Set  service.  
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Table  75  – Veloci ty Loop Signal  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  name  Data  
type  

Description  of attribu te  Semantics  of values  

450  Requ i red  
– FPV 

Get  Veloci ty 
Command   

REAL Command  veloci ty ou tpu t  from  F ine  Command  Generator ( i f acti ve)  i n to  the  
Veloci ty Loop  control  or the  frequency control l er when  confi gu red  for 
Frequency Control  operati on .  

Veloci ty Control  Un i ts/s  

451  Requ i red  
– FPV 

Set*    Veloci ty Trim  REAL Add i ti onal  vel oci ty command  added  to  the  vel oci ty l oop  or frequency control  
summing  j unction .  

Veloci ty Control  Un i ts/s   

452  Requ i red  
– PV 

Get  Acceleration  
Feedforward  
Command  

REAL Acceleration  feedforward  command  s i gnal  that  represents  a  scaled  vers ion  
of the  command  accelerati on  profi l e.  Th i s  s i gna l  i s  the  Accel l erati on  F i ne  
Command  s i gnal  scaled  by Kaff and  appl i ed  to  the  ou tpu t  of the  veloci ty 
l oop.  

Veloci ty Control  Un i ts/s2  

453  Requ i red  
– FPV 

Get   Veloci ty 
Reference   

REAL Command  veloci ty reference  i n to  vel oci ty l oop  summ ing  j unction ,  or i n  the  
case  of Frequency Control ,  the  s i gnal  that  i s  scaled  to  become the  
Frequency Reference.   

Veloci ty Control  Un i ts/s  

454  Requ i red  
– Al l   

Get   Veloci ty 
Feedback 

REAL Actual  vel oci ty of the  axi s  that  i s  appl i ed  to  the  veloci ty summing  j u nction ,  i f 
appl i cabl e,  based  on  Control  Mode  sel ection .  I n  most cases  the  Veloci ty 
Feedback s i gna l  i s  deri ved  d i rectl y from  the  feedback device  speci fi ed  by 
the  Feedback Mode  selecti on .  I f the  axi s  i s  confi gured  for “No  Control ”  
mode,  Veloci ty Feedback represents  the  actual  vel oci ty of the  feedback 
device  speci fi ed  by the  Feedback Master Sel ect.  I f axi s  i s  confi gured  for 
Frequency Control ,  the  Veloci ty Feedback s i gnal  i s  deri ved  from  the  Veloci ty 
Command  s i gnal .  I f confi gured  for Sensorless  Veloci ty Loop  operation ,  
Veloci ty Feedback i s  estimated  by the  sensorless  contro l  a l gori thm .  

Veloci ty Control  Un i ts/s   

455  Requ i red  
– PV 

Get   Veloci ty Error  REAL Error between  the  Veloci ty Reference  and  Vel oci ty Feedback val ue  that  i s  
the  ou tpu t  of the  veloci ty l oop  summing  j unction .  

Veloci ty Control  Un i ts/s  

456  Requ i red  
– PV 

Get   Veloci ty 
I n tegrator Ou tput  

REAL Ou tput  of vel oci ty i n teg rator representi ng  the  contri bu tion  of the  veloci ty 
i n tegrator to  Vel oci ty Loop  Ou tput.  

Accel  Con trol  U n i ts/s2  

457  Requ i red  
– PV 

Get   Veloci ty Loop  
Ou tput   

REAL Ou tput  of vel oci ty forward  path  representi ng  the  tota l  con trol  effort  of the  
vel oci ty l oop.  

Accel  Control  U n i ts/ s2  
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Table  76  – Veloci ty Loop Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

460  Requ i red  
– PV 

Set    Kaff REAL Acceleration  Feedforward  Gai n  val ue  that  mu l ti pl i es  the  Accelerati on  F i ne  Command  
s i gnal  to  form  the  Accelerati on  Feedforward  Command  before  appl yi ng  i t  to  the  ou tpu t  
of the  veloci ty con trol  l oop.  1 00  %  Acceleration  F i ne  appl i es  the  fu l l  Accelerati on  
Feedforward  Command  s i gnal  to  the  ou tpu t  of the  vel oci ty l oop.  

 %  

461  Requ i red  
– PV 

Set    Kvp  REAL Veloci ty Proportional  Gain  va l ue  that  mu l ti pl i es  the  Ve loci ty E rror s i gna l  to  form  the  
proportional  con trol  s i gnal  that  summed  together wi th  the  i n tegra l  control  s i gnal  to  
generate  the  ou tpu t  of the  vel oci ty contro l  l oop.  Th i s  val ue  d i rectl y determ ines  the  
bandwid th  of the  veloci ty l oop.  

rad /s  

462  Requ i red  
– PV 

Set    Kvi  REAL Veloci ty I n tegral  Ga in  val ue  that,  together wi th  the  Kvp,  mu l ti p l i es  the  Ve loci ty 
I n tegrator Error s i gnal  to  form  the  i n tegral  con trol  s i gnal  that  i s  summed  together wi th  
the  proporti ona l  control  s i gnal  to  generate  the  ou tpu t  of the  ve loci ty control  l oop.  The  
reciprocal  of th i s  val ue,  1 /Kvi ,  represents  the  i n teg rator time  constan t  for the  vel oci ty 
l oop.  A val ue  of 0  for th i s  attri bu te  d i sables  the  i n tegrator.  

rad /s  

464  Optional  – 
FPV  

Set    Kdr REAL Veloci ty Droop  val ue  that  provi des  compl iance  to  the  veloci ty i n teg rator by subtracti ng  
a  porti on  of the  vel oci ty l oop  effort  from  the  veloci ty error i npu t  to  the  ve loci ty 
i n teg rator.  The  presence  of the  Torque/Force  scal i ng  ga in ,  Kj ,  i n  the  d roop  s i gnal  path  
a l l ows  Vel oci ty Droop  to  be  speci fi ed  i n  ve loci ty un i ts  per %  rated  torque  ou tpu t.  Th i s  
parameter i s  a l so  val i d  for V/Hz devices  and  i ts  behavior i s  nearl y i den ti ca l ,  bu t  
i nstead  of %  rated  bei ng  related  to  torque,  %  rated  i s  related  to  cu rren t.  

Veloci ty Control  
Un i ts/  s /  %  Rated   

465  Optional  – 
PV 

Set    Veloci ty Error 
Tolerance  

REAL Determ ines  the  absolu te  maximum  Veloci ty Error val ue  that  can  be  tol erated  wi thout  
causing  an  Excessive  Veloci ty Error excepti on .  

Veloci ty Control  
Un i ts/ s   

466  Optional  – 
PV 

Set    Veloci ty Error 
Tolerance  
Time 

REAL Determ ines  the  maximum  amount  of time  that  the  Vel oci ty Error Tol erance  can  be  
exceeded  wi thou t  generati ng  an  excepti on .  

seconds   

467  Requ i red  
– PV 

Set    Veloci ty 
I n tegrator 
Control  

BYTE Th is  b i t  fi e l d  con trol s  the  behavior of the  ve loci ty l oop  i n tegrator wh i l e  command ing  
motion  via  the  con trol l er.  When  the  i n tegrator hol d  enabl e  b i t  i s  set,  the  i n tegrator i s  
hel d  wh i l e  motion  i s  bei ng  commanded  wi th  a  non -zero  veloci ty.  When  cl ear,  the  
i n teg rator runs  wi thou t  qua l i fi cation .  When  the  au to-preset  b i t  i s  set,  the  i n tegrator 
pre load  value  i s  au tomatical l y l oaded  wi th  the  cu rren t  torque  command  when  there  i s  a  
control  mode  change  between  torque  con trol  and  ve loci ty con trol .  I f cl ear,  the  
i n teg rator i s  l oaded  wi th  the  confi gu red  veloci ty i n tegrator pre l oad  val ue.  

B i t  F iel d :  
0 :  I n teg rator Hold  
Enabl e  (R)  
1 :  Au to-Preset  (O)  
2-7:  (Reserved)  

468  Optional  – 
PV 

Set    Veloci ty 
I n tegrator 
Preload  

REAL Value  assigned  to  the  vel oci ty i n teg rator when  the  veloci ty con trol  l oop  i s  enabled .  Accel  Con trol  
Un i ts/s2  

469  Optional  – 
PV 

Set   Veloci ty Low 
Pass  F i l ter 
Bandwid th  

REAL Control s  the  bandwid th  of the  Low Pass  F i l ter appl i ed  to  the  Veloci ty Error s i gnal .  
Recommended  implementation  i s  a  two  pol e  I I R fi l ter.  A val ue  of 0  for th i s  attri bu te  
d i sabl es  th i s  featu re.  

rad /s   

470  Optional  – 
ED  

Set   Veloci ty 
Threshold  

REAL Defines  a  m in imum  absolu te  veloci ty.  I f the  magn i tude  of the  Veloci ty Feedback s i gnal  
i s  l ess  than  th i s  va l ue,  the  Vel oci ty Th reshold  status  b i t  i s  set.  

Veloci ty Control  
Un i ts/s   
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ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

471  Optional  – 
FPV 

Set    Veloci ty Lock 
Tolerance  

REAL Th is  val ue  establ i shes  a  wi ndow around  the  un l im i ted  vel oci ty  reference  s i gna l .  When  
the  Veloci ty Feedback s i gnal  i s  wi th i n  th i s  window the  Vel oci ty  Lock s tatus  b i t  i s  set.  
When  Veloci ty Feedback s i gna l  fa l l s  ou ts i de  th i s  window,  the  Veloci ty Lock s tatus  b i t  
i s  cl eared .  

Veloci ty Control  
Un i ts/s   

472  Requ i red  
– ED  

Set    Veloci ty 
S tandsti l l  
Window 

REAL Th is  val ue  establ i shes  a  window around  zero  speed .  When  the  Veloci ty Feedback 
s i gnal  i s  wi th i n  th i s  window the  Veloci ty Standsti l l  s tatus  b i t  i s  set.  When  Veloci ty 
Feedback s i gna l  fa l l s  ou ts i de  th i s  wi ndow,  the  Veloci ty Standsti l l  s tatus  b i t  i s  cl eared .  

Veloci ty Control  
Un i ts/s  

473  Optional  – 
FPV 

Set   Veloci ty L im i t  
– Pos i ti ve  

REAL Th is  posi ti ve  value  defi nes  the  most posi ti ve  vel oci ty reference  val ue  i n to  the  ve loci ty 
summing  j unction .  I f th i s  ve loci ty l im i t  val ue  i s  exceeded ,  the  device  responds  by 
cl amping  the  vel oci ty reference  to  th i s  l im i t  and  setti ng  the  Ve l oci ty L im i t  s tatus  b i t.  

Veloci ty Control  
Un i ts/s  

474  Optional  – 
FPV 

Set   Veloci ty L im i t  
– Negati ve  

REAL Th is  negati ve  value  defi nes  the  most negati ve  vel oci ty reference  val ue  a l l owed  i n to  the  
vel oci ty summing  j unction .  I f th i s  veloci ty l im i t  val ue  i s  exceeded ,  the  device  responds  
by cl amping  the  veloci ty reference  to  th i s  l im i t  and  setti ng  the  Veloci ty Lim i t  s tatus  b i t.  

Veloci ty Control  
Un i ts/s  

 

 

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 1 65  –  

7.3.9 .3  Acceleration  Control  attributes  

The  attribu tes  tables  i n  Table  77  and  Table  78  contain  a l l  accelerations  related  attribu tes  
associated  wi th  a  Motion  Device  Axis  Object instance.  

Set*    th is  attribu te  is  general l y updated  via  the  cycl ic  Command  Data  Set of the  CIP  Motion  
C-to-D  Connection .  When  i ncluded  as  cycl ic  command  data ,  th is  attribu te  shal l  not be  
updated  via  a  Set  service.  

Table  77  – Acceleration  Signal  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

480  Optional  – 
C  

Get   Acceleration  
Command   

REAL Command  accelerati on  ou tpu t  
from  F ine  Command  Generator 
( i f acti ve)  i n to  accelerati on  l oop  
when  confi gured  for accelerati on  
con trol .  

Accel  
Con trol  
Un i ts/s2  

481  Optional  – 
C  

Set*    Acceleration  
Trim  

REAL Add i ti onal  accel eration  
command  added  to  the  
acceleration  l oop  summing  
j unction .  

Accel  
Con trol  
Un i ts/s2  

482  Optional  – 
C  

Get   Acceleration  
Reference   

REAL Command  accelerati on  
reference  i n to  acceleration  l oop  
summing  j unction .  

Accel  
Con trol  
Un i ts/s2  

483  Requ i red  – 
E   

Get   Acceleration  
Feedback 

REAL Actual  acceleration  of the  axi s  
based  on  the  selected  feedback 
device.  

I n  most cases  the  Acceleration  
Feedback s i gna l  i s  deri ved  
d i rectl y from  the  feedback 
device  speci fi ed  by the  
Feedback Mode  se lection .  I f the  
axi s  confi gu red  for “No  Control ”  
mode  Acceleration  Feedback 
represents  the  actua l  
acceleration  of the  feedback 
device  speci fi ed  by the  
Feedback Master Sel ect.  

Accel  
Control  
Un i ts/s2  

 

Table  78  – Acceleration  Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribu te  
name 

Data  
type  

Description  of attribu te  Semantic
s  of 

values  

485  Optional  – 
D  

Set    Acceleration  
Lim i t   

REAL Th is  val ue  defi nes  the  maximum  
acceleration  va lue  ( i ncreasi ng  
speed )  i n to  the  accel eration  
summing  j unction .  I f th i s  
acceleration  l im i t  val ue  i s  
exceeded ,  the  device  responds  
by cl amping  the  accel erati on  
reference  to  th i s  l im i t  and  setti ng  
the  Accelerati on  L im i t  s tatus  b i t.  

Accel  
Con trol  
Un i ts  /  s2  

486  Optional  – 
D  

Set    Decel erati on  
Lim i t   

REAL Th is  val ue  defi nes  the  maximum  
decelerati on  val ue  (decreas i ng  
speed )  i n to  the  accel eration  
summing  j unction .  I f th i s  
decelerati on  l im i t  va l ue  i s  
exceeded ,  the  device  responds  
by cl amping  the  accel erati on  
reference  to  th i s  l im i t  and  setti ng  
the  Deceleration  Lim i t  s tatus  b i t.  

Accel  
Control  
Un i ts  /  s2  
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7.3.9.4  Torque/Force  Control  attributes  

The attributes  tables  i n  Table  79  and  Table  80  con tain  a l l  torque/force  re lated  attribu tes  
associated  wi th  a  Motion  Device  Axis  Object  i nstance.  

Set*    th is  attribu te  i s  general l y updated  via  the  cycl ic  Command  Data  Set of the  CIP  Motion  
C-to-D  Connection .  When  i ncluded  as  cycl ic  command  data,  th is  attribu te  shal l  not be  
updated  via  a  Set service.  

Table  79  – Torque/Force Control  S ignal  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

490  Requ i red  – 
C   

Get   Torque  
Command   

REAL Command  torque  ou tpu t  from  
F ine  Command  Generator ( i f 
acti ve)  i n to  torque  i npu t  
summing  j unction  when  
confi gu red  for torque  contro l .  

 %  Motor 
Rated  

491  Requ i red  – 
C   

Set*    Torque  Trim  REAL Add i ti onal  torque  command  
added  to  the  torque  i npu t  
summing  j unction .  

 %  Motor 
Rated  

492  Requ i red  – 
C   

Get   Torque  
Reference  

REAL Commanded  torque  reference  
i npu t  s i gnal  before  torque  fi l ter 
section  representi ng  the  sum  of 
the  Torque  Command  and  
Torque  Trim  s i gnal  i npu ts.  

 %  Motor 
Rated  

493  Requ i red  – 
C   

Get   Torque  
Reference  – 
F i l tered  

REAL Commanded  torque  reference  
i npu t  s i gnal  after torque  fi l ter 
section .   

 %  Motor 
Rated  

494  Requ i red  – 
C   

Get   Torque  
Reference  – 
L im i ted  

REAL Commanded  torque  reference  
i npu t  s i gnal  after torque  l im i ter 
section .   

 %  Motor 
Rated  
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Table  80  – Torque/Force Control  Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

496  Requ i red  – 
PV 
Optional  – 
T   

Set    Kj  REAL Acceleration  to  Torque/Force  
scal i ng  gain  val ue  that  
converts  commanded  
acceleration  i n to  equ i va len t  
rated  torque/force.  Properl y 
set,  th i s  val ue  represents  the  
tota l  system  i nerti a  or mass.  

%  Motor 
Rated / 
(Motor 
Un i ts/  s2 )  

498  Optional  – 
C   

Set    Fri cti on  
Compensation  
– S l i d i ng  

REAL Value  added  to  the  
current/torque  command  to  
offset  the  effects  of cou lomb,  
or s l i d i ng  fri cti on .  

%  Motor 
Rated  

499  Optional  – 
C   

Set    Fri cti on  
Compensation  
– Stati c  

REAL Value  added  to  the  
current/torque  command  to  
offset  the  effects  of s tati c  
fri cti on ,  sometimes  referred  to  
as  “sti cktion ”.  

%  Motor 
Rated  

500  Optional  – 
C   

Set    Fri cti on  
Compensation  
– Vi scous  

REAL Value  added  to  the  
current/torque  command  to  
offset  the  effects  of vi scous  
fri cti on ,  i . e .  fri cti on  that  i s  
proportional  to  speed .  

%  Motor 
Rated  /  
(Motor 
Un i ts/  s )  

502  Optional  – 
C   

Set    Torque  Low 
Pass  F i l ter 
Bandwid th  

REAL Break frequency for the  l ow 
pass  fi l ter appl i ed  to  torque  
reference  s i gnal .  

rad /s   

503  Optional  – 
C   

Set    Torque  Notch  
F i l ter 
Frequency 

REAL Center frequency of the  notch  
fi l ter appl i ed  to  the  torque  
reference  s i gnal .  A val ue  of 0  
for th i s  attri bu te  d i sables  th i s  
featu re.  

rad /s   

504  Requ i red  – 
C   

Set    Torque  Lim i t  – 
Posi ti ve  

REAL Th is  posi ti ve  value  determ ines  
the  maximum  posi ti ve  torque  
that  can  be  appl i ed  to  the  
motor.  I f the  device  attempts  to  
exceed  th i s  val ue,  the  torque  
command  i s  cl amped  to  th i s  
val ue.  

%  Motor 
Rated  

505  Requ i red  – 
C   

Set    Torque  Lim i t  – 
Negati ve  

REAL Th is  negati ve  value  determ ines  
the  maximum  negati ve  torque  
that  can  be  appl i ed  to  the  
motor.  I f the  device  attempts  to  
exceed  th i s  val ue,  the  torque  
command  i s  cl amped  to  th i s  
val ue.  

%  Motor 
Rated  

506  Optional  – 
C  

Set   Torque  Rate  
Lim i t 

REAL Lim i ts  the  rate  of change  of the  
torque  reference  s i gna l .  

%  Motor 
Rated/s  

507  Optional  – 
C   

Set    Torque  
Threshold  

REAL Speci fi es  the  th reshold  for the  
F i l tered  Torque  Reference  
s i gnal  magn i tude  that,  when  
exceeded ,  resu l ts  i n  the  
Torque  Threshol d  status  b i t  
being  set.  

%  Motor 
Rated  
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Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

508  Optional  – 
D   

Set    Overtorque  
Lim i t 

REAL Maximum  th reshold  for the  
torque  producing  I q  Curren t  
Feedback s i gna l  magn i tude.  
When  the  I q  Current  Feedback 
s i gnal  i s  g reater than  th i s  val ue  
for the  du ration  speci fi ed  by 
Overtorque  Lim i t  Time  
attri bu te,  the  resu l ts  i s  an  
Overtorque  Lim i t  exception .  
Th i s  featu re  a l l ows  the  device  
to  generate  an  excepti on  i f 
there  i s  a  sudden  i ncrease  i n  
l oad  torque  magn i tude  du ri ng  
operati on .  Th i s  cond i ti on  cou l d  
occur i f a  bearing  fa i l s ,  a  hard  
stop  i s  reached ,  or there  i s  
some other mechan ical  fa i l u re.  

%  Motor 
Rated   

509  Optional  – 
D  

Set    Overtorque  
Lim i t  Time  

REAL Speci fi es  the  amount  of t ime  
a l l owed  i n  an  Overtorque  L im i t  
cond i ti on  before  generati ng  an  
Overtorque  Lim i t  exception .  A 
val ue  of 0  for th i s  attri bu te  
d i sabl es  the  Overtorque  
featu re.  

seconds  

51 0  Optional  – 
D  

Set    Undertorque  
Lim i t 

REAL M in imum  th reshol d  for the  
torque  producing  I q  Curren t  
Feedback s i gna l  magn i tude.  
When  the  I q  Current  Feedback 
s i gnal  i s  l ess  than  th i s  va l ue  
for the  du ration  speci fi ed  by 
Undertorque  Lim i t  Time  
attri bu te,  the  resu l t  i s  an  
Undertorque  Lim i t  exception .  
Th i s  featu re  a l l ows  the  device  
to  generate  an  excepti on  i f 
there  i s  a  sudden  decrease  i n  
l oad  torque  magn i tude  du ri ng  
operati on .  Th i s  cond i ti on  cou l d  
occur i f a  l oad  coupl i ng  breaks,  
tens ioned  web  materi al  breaks,  
etc.  

%  Motor 
Rated   

51 1  Optional  – 
D  

Set    Undertorque  
Lim i t  Time  

REAL Speci fi es  the  amount  of t ime  
a l l owed  i n  an  Undertorque  
Lim i t  cond i ti on  before  
generati ng  an  Undertorque  
Lim i t  exception .  A val ue  of 0  
for th i s  attri bu te  d i sables  the  
Undertorque  featu re.  

seconds  

 

7.3.9.5  Current Control  attributes  

The attribu tes  tab les  i n  Table  81  and  Table  82  con tain  al l  curren t control  related  attribu tes  
associated  wi th  a  Motion  Device  Axis  Object  i nstance.  
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Table  81  – Current  Control  Signal  attributes  

Attr ID  Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

520  Requ i red  
– C   

Get   I q  Cu rrent  
Command  

REAL Represents  the  
i nstan taneous  
commanded  torque  
producing  cu rrent  s i gna l ,  
I q ,  prior to  passing  
th rough  the  Curren t  
Vector L im i ter.  I t  i s  t i ed  
d i rectl y to  the  ou tpu t  of 
torque  reference  path  
after the  1 /Kt scal i ng  that  
represents  the  torque  
effort  to  be  appl i ed  to  the  
d ri ve’s  torque  producing  
I q  cu rren t  l oop.  The  
nom inal  val ue  for 1 /Kt  i s  
1  based  on  1 00  %  rated  
torque  being  produced  by 
1 00  %  rated  cu rrent.  

 %  Motor Rated  

521  Optional  – 
C   

Get   Operati ve  
Curren t  
L im i t 

REAL Represents  the  operati ve  
cu rren t  l im i t  based  on  
mu l ti p l e  l im i t  sources.  

%  Motor Rated   

522  Optional  – 
C   

Get   Curren t  
L im i t  Source  

USIN
T 

Represents  the  operati ve  
source  of a  current  l im i t  
shal l  a  cu rren t  l im i t  
cond i ti on  occur.  

Enumeration :  
0  =  Not  L im i ted  
1  =  I nverter Peak 
Current  L im i t  
2  =  Motor Peak 
Current  L im i t  
3  =  I nverter 
Thermal  Current  
Lim i t 
4  =  Motor Thermal  
Current  L im i t  
5  =  Shun t 
Regu lator Lim i t  
6  =  Cu rren t  Vector 
Lim i t 
7  =  Brake  Test  
Lim i t 
8  to  1 27  =  
reserved  
1 28  to  255  =  
vendor speci fi c  

523  Requ i red  
– C   

(PM  
Motor)  

Get  Motor 
E lectri cal  
Ang le  

REAL Calcu l ated  e l ectri ca l  
ang l e  of the  motor based  
on  motor po le  coun t,  
commutation  offset,  and  
selected  feedback 
device.  

Degrees  

524  Optional  – 
C   

Get   I q  Cu rrent  
Reference  

REAL Current  reference  s i gnal ,  
I q ,  i n to  the  torque  
producing  current  l oop  
summing  j unction .  

 %  Motor Rated  

525  Optional  – 
C   

Get   I d  Cu rrent  
Reference  

REAL Command  current  
reference,  I d ,  i n to  the  
fl u x producing  current  
l oop  summing  j unction .  

 %  Motor Rated  

527  Optional  – 
C   

Get   I q  Cu rrent  
Error 

REAL Error between  
commanded  and  actual  
cu rren t  that  i s  the  ou tpu t  
of the  torque  producing ,  
q -axis ,  current  l oop  
summing  j unction .  

 %  Motor Rated  
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Attr ID  Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

528  Optional  – 
C   

Get   I d  Cu rrent  
Error 

REAL Error between  
commanded  and  actual  
cu rren t  that  i s  the  ou tpu t  
of the  fl u x producing ,  d -
axis ,  curren t  l oop  
summing  j unction .  

 %  Motor Rated  

529  Optional  – 
C   

Get   I q  Cu rrent  
Feedback 

REAL Actual  torque  cu rren t  
appl i ed  to  the  axi s  based  
on  current  sensor 
feedback.  

 %  Motor Rated   

530  Optional  – 
C   

Get   I d  Cu rrent  
Feedback 

REAL Actual  fl u x cu rrent  
appl i ed  to  the  axi s  based  
on  current  sensor 
feedback.  

 %  Motor Rated   

531  Optional  – 
C   

Get   Vq  
Decoupl i ng  

REAL I nstan taneous  vol tage  
s i gnal  added  to  the  I q  
control  l oop  ou tpu t  to  
compensate  for the  
effects  of I d .  

Vol ts  

532  Optional  – 
C   

Get   Vd  
Decoupl i ng  

REAL I nstan taneous  vol tage  
s i gnal  added  to  the  I d  
control  l oop  ou tpu t  to  
compensate  for the  
effects  of I q .  

Vol ts  

533  Optional  – 
C   

Get   Vq  Vol tage  
Outpu t  

REAL I nstan taneous  
Torque/Force  producing  
ou tpu t  vol tage.  

Vol ts  

534  Optional  – 
C   

Get   Vd  Vol tage  
Outpu t  

REAL I nstan taneous  F l ux 
producing  ou tpu t  vol tage.  

Vol ts  

535  Optional  – 
C   

Get   U  Vol tage  
Outpu t  

REAL I nstan taneous  vol tage  
appl i ed  to  U  phase.  

Vol ts  

536  Optional  – 
C   

Get   V  Vol tage  
Outpu t  

REAL I nstan taneous  vol tage  
appl i ed  to  V phase.  

Vol ts  

537  Optional  – 
C   

Get   W  Vol tage  
Outpu t  

REAL I nstan taneous  vol tage  
appl i ed  to  W phase.  

Vol ts  

538  Optional  – 
C   

Get   U  Cu rrent  
Feedback 

REAL I nstan taneous  cu rrent  
measured  on  U  phase.  

Amperes  

539  Optional  – 
C   

Get   V  Curren t  
Feedback 

REAL I nstan taneous  current  
measured  on  V phase.  

Amperes  

540  Optional  – 
C   

Get   W  Current  
Feedback 

REAL I nstan taneous  current  
measured  on  W  phase.  

Amperes  

541  Optional  – 
C   

Get   U  Cu rrent  
Offset  

REAL Offset  for U  Phase  
curren t  transducer.  

Amperes  

542  Optional  – 
C   

Get   V  Curren t  
Offset  

REAL Offset  for V Phase  
curren t  transducer.  

Amperes  

543  Optional  – 
C   

Get   W  Current  
Offset  

REAL Offset  for W Phase  
curren t  transducer.  

Amperes  
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Table  82  – Current Control  Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

553  Optional  – D   Set   Current  
Vector L im i t  

REAL Curren t  Vector L im i t  val ue  app l i ed  to  cu rren t  vector l im i ter to  provi de  a  
confi gu rable  l im i t  the  magn i tude  of the  cu rren t  vector.   

%  Motor Rated  

554  Optional  – C   Set   Kqp  REAL I q  Proporti ona l  Gai n  val ue  that  mu l ti pl i es  the  I q  Cu rren t  Error s i gnal .  Th i s  val ue  
d i rectl y d eterm ines  the  bandwi d th  of the  torque  produci ng  current  l oop.   

rad /s  

555  Optional  – C   Set   Kq i  REAL I q  I n teg ral  Gain  val ue  that,  together wi th  Kdp,  mu l ti p l i es  the  I q  Cu rren t  Error 
s i gnal  before  appl yi ng  i t  to  the  I q  I n teg rator Error accumu lator.  The  reci procal  of 
th i s  val ue,  1 /Kd i ,  represents  the  i n tegrator t ime  constant  for the  fl u x current  
l oop.  A val ue  of 0  for th i s  attri bu te  d i sables  the  i n tegrator.  

rad /s  

556  Optional  – C   Set   Kdp  REAL I d  Proporti ona l  Gai n  val ue  that  mu l ti pl i es  the  I d  Cu rren t  Error s i gnal .  Th i s  val ue  
d i rectl y d eterm ines  the  bandwi d th  of the  fl u x produci ng  cu rren t  l oop.  

rad /s  

557  Optional  – C   Set   Kd i  REAL I d  I n teg ral  Gain  val ue  that,  together wi th  Kdp,  mu l ti p l i es  the  I d  Cu rren t  Error 
s i gnal  before  appl yi ng  i t  to  the  I d  I n teg rator Error accumu lator.  The  reci procal  of 
th i s  val ue,  1 /Kd i ,  represents  the  i n tegrator t ime  constant  for the  fl u x current  
l oop.  A val ue  of 0  for th i s  attri bu te  d i sables  the  i n teg rator.  

rad /s  

558  Optional  – D  

( I nduction  
Motor)  

Set   F l ux Up  
Control  

USINT When  the  motion  axi s  i s  enabl ed ,  DC cu rren t  i s  appl i ed  to  an  i nduction  motor to  
bu i l d  stator fl u x before  trans i ti on ing  to  the  Runn ing  state.  Th i s  attri bu te  con trol s  
how an  i n ducti on  motor i s  to  be  fl u xed  i n  the  Starti ng  state  prior to  trans i ti on ing  
to  the  Runn ing  state.  I f N o  Del ay i s  se lected  the  axi s  trans i ti ons  immed iately to  
the  Runn i ng  state  wh i l e  the  motor fl u x i s  bu i l d i ng .  Wi th  Manua l  Delay,  the  axi s  
remains  i n  the  S tarti ng  state  for the  F l ux Up  Time  to  a l l ow time  for the  motor to  
be  fu l l y fl u xed .  Wi th  Au tomatic  Delay,  the  d ri ve  device  determ ines  the  amount  of 
t ime  to  delay to  fu l l y fl u x the  motor based  on  motor confi gu ration  attri bu te  data  
or measurements.  

Enumeration :  

0  =  No  Del ay (R)  

1  =  Manual  Delay (O)  

2  =  Au tomatic  Delay (O)  

3  to  255  =  ( reserved )  

559  Optional  – D  

( I nduction  
Motor)  

Set   F l ux Up  Time  REAL Sets  the  amount of t ime  the  d ri ve  device  a l l ows  to  bu i l d  fu l l  motor fl u x before  
trans i ti on ing  to  the  Runn i ng  s tate.  

seconds  
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560  Optional  – 
CE  

(PM  Motor)  

Set   Commutation  
S tartup  
Method  

USINT  Speci fi es  the  method  used  by the  d ri ve  to  establ i sh  absolu te  rotor (or moving  
coi l )  a l i gnment relati ve  to  s tator wind ings  for the  pu rposes  of PM  motor 
commutation  when  starti ng  up  the  d ri ve.   

I f th i s  attri bu te  i s  not  supported ,  the  commutati on  startup  method  i s  determ ined  
impl i ci tl y by the  Feedback 1  Type  selection .  L i kewise,  i f th i s  a ttri bu te  i s  
supported  and  set  to  From  Feedback Type,  the  commutation  startup  method  i s  
a l so  determ ined  impl i ci tl y by the  Feedback 1  Type  sel ection .  

The  UVW startup  method  uses  UVW s ignal s  from  motor mounted  encoder tracks  
or Hal l  sensors  together wi th  the  Commutation  Offset  to  properl y a l i gn  the  rotor 
wi th  s tator wind ings  or,  i n  the  case  of a  l i near motor,  the  movi ng  coi l  wi th  
magnet  track.  Once  a l i gned ,  commutation  i s  main tained  via  posi ti on  s i gnal s  
from  the  motor mounted  feedback device,  i . e.  Feedback 1 .   

The  D i g i ta l  s tartup  method  uses  Dig i tal  s i gnal s  from  a  motor mounted  absolu te  
feedback device  together wi th  the  Commutation  Offset  to  a l i gn  the  rotor wi th  
stator wi nd i ngs  or,  i n  the  case  of a  l i near motor,  the  moving  coi l  wi th  the  magnet  
track.   

The  Sel f-Sens ing  start-up  method  appl i es  curren t  to  the  motor s tator du ri ng  the  
i n i ti a l  S tarti ng  state  to  force  the  rotor to  the  Nu l l  posi ti on  and  thereby ach i eve  
proper commutation  a l i gnment.  Once  a l i gned ,  commutation  i s  main tained  vi a  
pos i ti on  s i gnal s  from  the  motor mounted  feedback device,  Feedback 1 .  Th i s  
method  i s  used  when  there  i s  no  absol u te  feedback ava i l able  to  a l i gn  the  motor,  
e . g .  a  motor equ ipped  wi th  an  i ncremental  encoder.  

Enumeration :  

0  =  From  Feedback Type  
(R)  

1  =  UVW (O)  

2  =  D ig i ta l  (O)  

3  =  Sel f-Sense  (O)  

4  to  255  =  (Reserved )  
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561  Requ i red  – 
CE  

(PM  Motor)  

Set    Commutation  
Offset  

REAL A value  that  speci fi es  the  commutation  offset  of the  PM  motor mounted  
feedback device  i n  un i ts  of e l ectri cal  degrees.  Th i s  attri bu te  speci fi es  the  offset  
from  a  commutation  reference  posi ti on  defi ned  by app lyi ng  DC current  i n to  the  
A term inal  and  ou t  of the  shorted  B  and  C  term inal s  of the  motor and  a l l owi ng  
the  rotor to  move  to  i ts  magneti c  nu l l  posi ti on  relati ve  to  the  s tator.   On  an  
absolu te  encoder or resolver,  the  offset  i s  the  d i fference  from  the  device’s  zero  
absolu te  posi ti on  and  the  commutation  reference  pos i ti on .   On  an  i ncremental  
encoder or Hal l  sensor wi th  UVW s ignal s ,  the  offset  i s  the  d i fference  between  
the  pos i ti on  correspond ing  to  a  transi ti on  of the  commutation  device’s  W  (S3)  
channel  wi th  the  U  (S1 )  channel  h i gh  and  the  V (S2)  channel  l ow,  and  the  
commutation  reference  pos i ti on .  The  commutation  offset  i s  on l y appl i cabl e  to  
the  motor mounted  Feedback 1  device.   

When  the  optional  Commutation  Al i gnment attri bu te  i s  supported  and  set  to  
Control l er Offset,  the  d ri ve  sha l l  app ly the  Commutation  Offset  val ue  from  the  
con trol l er to  determ ine  the  e l ectri cal  ang le  of the  motor.  I n  th i s  case,  a  val i d  
Commutation  Offset  val ue  shal l  be  estab l i shed  by the  control l er.  I n  the  unusual  
case  where  the  commutation  offset  i s  a l so  stored  i n  the  motor,  and  d i ffers  
s i gn i fi can tl y from  Commutation  Offset  val ue  from  the  con trol l er,  the  d ri ve  shal l  
transi ti on  to  the  S tart  I nh i bi ted  state.  

I f the  Commutation  Al i gnment  attri bu te  i s  not  set  to  Con trol l er Offset,  the  
Commutation  Offset  val ue  from  the  control l er i s  i gnored  by the  d ri ve  and  the  
d ri ve  shal l  determ ine  i ts  i n ternal  commutation  offset  val ue  by other means.  
Wi thou t a  val i d  commutation  offset,  the  d ri ve  shal l  be  S tart  I n h ib i ted .  

E lectri cal  Degrees  

562  Optional  – 
CE  

(PM  Motor)  

Set    Commutation  
Sel f-Sens i ng  
Curren t  

REAL When  a  PM  motor feedback d ri ve  device  i s  an  i ncremental  encoder wi thou t  
UVW tracks  for commutation ,  a  Sel f-Sensing  a l gori thm  shal l  be  run  du ri ng  the  
S tarti ng  s tate  that  d eterm ines  the  Commutation  Offset  to  appl y to  the  pos i ti on  
feedback.  Th i s  a l gori thm  appl i es  a  cu rrent  to  the  motor s tator to  orien t  the  rotor 
to  establ i sh  the  motor commutation  phas i ng .  

%  Motor Rated  

563  Optional  – 
CE  

(PM  Motor)   

Set    Commutation  
Polari ty  

USINT  When  a  PM  motor i s  us i ng  UVW s ignal s  for commutation  start  up,  i t  i s  cri t i cal  
that  the  UVW phases  of the  commutation  device  fol l ow the  phasing  of the  motor.  
Normal  polari ty impl i es  UVW phasing  accord ing  to  factory speci fi cation  when  
the  commutation  device  i s  moving  i n  the  factory defi ned  posi ti ve  d i recti on .  
I nverted  pol ari ty effecti vel y swi tches  the  UVW phasing  to  UWV thus  revers i ng  
the  d i rectional  sense  of the  commutation  device.   I f i t  i s  determ ined  via  a  
Commutation  Test  that  the  phas ing  of the  motor and  the  phas i ng  of the  
commutation  device  have  opposi te  polari ty,  th i s  attri bu te  can  be  used  to  
compensate  for the  m ismatch .  

Enumeration :  

0  =  Normal  Polari ty  

1  =  I nverted  Pol ari ty  

2  to  255  =  ( reserved )  
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564  Optional  – 
CE  

(PM  Motor)  

Set   Commutation  
Al i gnment 

USINT Th is  enumerated  parameter i s  set  to  Control l er Offset  (1 )  when  the  motor 
mounted  absolu te  feedback device  i s  to  be  a l i gned  wi th  the  s tator wind ings  of 
the  PM  motor accord i ng  to  the  Commutation  Offset  val ue.  I n  some  cases  the  
Commutation  Offset  can  be  preset to  a  val ue  establ i shed  by factory a l i gnment of 
the  motor feedback devi ce  rel ati ve  to  the  motor stator wind ings.  A setti ng  of Not  
Al i gned  (0)  i n d icates  that  the  motor i s  not  a l i gned ,  and  that  the  Commutation  
Offset  val ue  i s  not  va l i d .  I f the  Commutation  Offset  i s  not  va l i d ,  i t  cannot  be  
used  by the  d ri ve  to  determ ine  the  commutation  ang l e.  Any attempt  to  enabl e  
the  d ri ve  wi th  an  i nval i d  commutation  ang le  shal l  resu l t  i n  a  S tart  I nh i b i t  
cond i ti on .  Al i gnment can  be  ach ieved  vi a  a  Commutation  Test  that  measures  
and  sets  the  Commutation  Offset  for the  motor or by d i rect  user en try.  I f th i s  
attri bu te  i s  set  to  Motor Offset  (2)  the  d ri ve  deri ves  the  commutation  offset  
d i rectl y from  the  motor.  I f set  to  Sel f-Sense  (4)  the  d ri ve  au tomatical l y measures  
the  commutati on  offset  when  i t  transi ti ons  to  the  Starti ng  s tate  for the  fi rst  t ime  
after a  power cycle.  Th i s  general l y app l i es  to  a  PM  motor equ i pped  wi th  a  
s imple  i ncremental  feedback device.  

Enumeration :   

0  =  Not  Al i gned  (R)  

1  =  Control l er Offset  (R)  

2  =  Motor Offset  (O)  

3  =  Sel f-Sense  (O)  

4  to  255  =  Reserved  
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7.3.9 .6  Frequency Control  attributes  

The attribu tes  tab les  i n  Table  83  and  Table  84  con tain  a l l  related  attributes  associated  wi th  
the  Frequency Control  method  of operation  of a  Motion  Device  Axis  Object i nstance.  

Table  83  – Frequency Control  S ignal  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

565  Requ i red  – 
F  

Get   S l i p  
Compensation  

REAL I nd icates  the  actual  amount 
of s l i p  compensation  
cu rrentl y bei ng  app l i ed .  

r/m in  

 

Table  84  – Frequency Control  Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

570  Requ i red  – 
F  

Set   Frequency 
Control  
Method  

S INT The  Bas ic Vol ts/Hertz 
con trol  method  appl i es  
vol tage  to  the  motor 
general l y i n  d i rect  
proportion  to  the  
commanded  frequency or 
speed .   

Enumerati on  
0  =  Bas ic  
Vol ts/Hertz (R)  
1  to  1 27  =  
reserved  
1 28  to  255  =  
vendor speci fi c  

572  Requ i red  – 
F  

Set    Maximum  
Vol tage  

REAL Sets  the  h i ghest  phase-to-
phase  vol tage  the  d ri ve  
device  can  ou tpu t.   

Vol ts  (RMS)  

573  Requ i red  – 
F  

Set    Maximum  
Frequency 

REAL Sets  the  h i ghest  
frequency the  d ri ve  devi ce  
can  ou tpu t.  

Hertz  

575  Requ i red  – 
F  

Set    Break Vol tage  REAL Sets  the  phase-to-phase  
ou tpu t  vol tage  of the  d ri ve  
device  at  the  B reak 
Frequency where  boost 
ends.  

Vol ts  (RMS)  

576  Requ i red  – 
F  

Set    Break 
Frequency 

REAL Sets  the  ou tpu t  frequency 
of the  d ri ve  device  at  the  
Break Vol tage  where  
boost  ends.  

Hertz  

577  Requ i red  – 
F  

Set    S tart  Boost  REAL Sets  phase-to-phase  
vol tage  boost  l eve l  for 
starti ng  and  accelerati ng .  

Vol ts  (RMS)  

578  Requ i red  – 
F  

Set    Run  Boost  REAL Sets  the  phase-to-phase  
vol tage  boost  l eve l  for 
s teady-state  speed  or 
decelerati on .  

Vol ts  (RMS)  

 

7.3.9.7  Drive  Output attributes  

The attribu tes  table  i n  Table  85  con ta ins  a l l  i nverter ou tput related  attributes  associated  wi th  a  
Motion  Device  Axis  Object i nstance.  
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Table  85  – Drive  Output  attributes  

Attr ID  Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

600  Requ i red  
– F  
Optional  
– C  

Get   Ou tpu t  
Frequency 

REAL Ou tput  frequency appl i ed  to  
motor.  The  frequency val ue  i s  
i n  terms  of e l ectri cal  cycl es.  

Hertz  

601  Requ i red  
– D  

Get   Ou tpu t  
Curren t  

REAL Ou tput  cu rrent  appl i ed  to  
motor.  

Amperes  
(RMS)  

602  Requ i red  
– D  

Get   Ou tpu t  
Vol tage  

REAL Phase-to-phase  ou tpu t  vol tage  
appl i ed  to  motor.   

Vol ts  
(RMS)  

603  Requ i red  
– D  

Get   Ou tpu t  Power REAL Ou tput  power of the  motor.  
Th i s  val ue  i s  based  on  the  
product of the  Torque  
Reference  s i gnal  and  the  
Veloci ty Feedback.  

kW 

604  Optional  
– D  

Set   PWM  
Frequency 

U INT Sets  the  carri er frequency for 
the  Pu l se  Wid th  Modu lati on  
ou tpu t  to  the  motor.  Dri ve  
derati ng  i s  requ i red  at  h i gher 
PWM frequencies  d ue  to  
swi tch i ng  l osses.  Curren t  l oop  
update  time  i s  t i ed  d i rectl y to  
the  PWM frequency so  l oop  
performance  genera l l y 
i ncreases  wi th  i ncreasing  PWM 
rate.   

Hertz  

 

7.3. 1 0  Stopping  & Braking  attributes  

7.3. 1 0. 1  General  

The attributes  table  i n  Table  86  contains  al l  acti ve  s topping  and  braking  re lated  attributes  
associated  wi th  a  Motion  Device  Axis  Object instance.  
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Table  86  – Stopping/Braking  attributes  

Attr ID  Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of values  

61 0  Requ i red  
– D  

Set    S topping  
Action  

USINT  When  d i sabl i ng  or aborti ng  an  axi s ,  vi a  a  D i sabl e  Request or an  Abort  Request,  th i s  
val ue  determ ines  the  stoppi ng  method  to  apply to  the  motor.  The  fi nal  s tate  after the  
stopping  method  i s  appl i ed  i s  the  S topped  state.  I n  the  Stopped  state,  the  device’s  
i nverter power structu re  shal l  e i ther be  D i sabl ed  (D isable  sel ecti on )  and  free  of torque  
or acti vel y he l d  (Hol d  selection )  i n  a  s tati c  cond i ti on .  Th i s  attri bu te  does  not,  i n  any 
way,  determ ine  the  s topping  actions  appl i ed  i n  response  to  fau l t  cond i ti ons.  

See  Semantics  i n  
7 . 3. 1 0. 2 . 1  

61 1  Requ i red  
– C  

Set    S topping  
Torque  

REAL When  d i sabl i ng  or aborti ng  an  axi s ,  th i s  val ue  determ ines  the  maximum  amount  of 
torque  producing  cu rren t  avai l able  to  s top  the  motor when  the  Stopping  Action  i s  set  to  
Current  Dece l .  

%  Motor Rated  

61 2  Optional  
– C  

Set    S topping  
Time  Lim i t   

REAL When  d i sabl i ng  or aborti ng  an  axi s ,  th i s  parameter determ ines  the  maximum  amount of 
time  the  d ri ve  a l l ows  to  reach  zero  speed .  

seconds   

61 3  Optional  
– D  
(PM  
Motor)  

Set    Resisti ve  
Brake  
Contact  
Delay 

REAL When  an  external  res i sti ve  brake  i s  used ,  the  Resisti ve  Brake  Contact  Delay can  be  set  
to  del ay the  enabl i ng  of the  device  power s tructu re  u n ti l  after the  res i sti ve  brake  has  
had  time  to  connect  the  motor to  the  d ri ve  device.   

seconds  

See  Semantics  i n  
7 . 3 . 1 0. 2 . 2  for detai l s .  

61 4  Optional  
– D  

Set    Mechan ica l  
Brake  
Control   

USINT  Th is  attri bu te  governs  the  operation  of the  d ri ve's  Mechan ical  Brake  Output  that  
control s  the  mechan ical  brake  mechan ism .  When  set  to  Au tomatic,  the  Mechan ical  
Brake  i s  under the  control  of the  axi s  s tate  mach ine.  The  sequencing  for the  brake  i s  
described  i n  deta i l  by the  Mechan ical  Brake  Engage  De lay and  Mechan ical  Brake  
Release  Delay attri bu tes.  When  set  to  Brake  Release,  the  brake  i s  uncond i ti onal l y 
rel eased ,  and  no  l onger u nder the  control  of the  axi s  s tate  mach ine.  

Enumeration :  

0  =  Au tomatic  
1  =  Brake  Rel ease   
2  to  255  =  ( reserved )  

61 5  Optional  
– D  

Set    Mechan ica l  
Brake  
Release  
Delay  

REAL When  enabl i ng  the  axi s ,  the  Mechan ical  Brake  Rel ease  Delay value  determ ines  the  
amount of t ime  the  device  shal l  de lay transi ti on  from  the  S tarti ng  state  to  the  Runn i ng  
or Testi ng  states.  Th i s  del ay prevents  any commanded  motion  of the  motion  axi s  un ti l  
the  external  mechan ical  brake  has  had  enough  t ime  to  d i sengage.  

seconds  

See  Semantics  i n  
7 . 3 . 1 0. 2 . 3  for detai l s .  

61 6  Optional  
– D  

Set    Mechan ica l  
Brake  
Engage  
Delay  

REAL When  d i sabl i ng  the  moti on  axi s ,  the  Mechan ical  Brake  Engage  Delay value  determ ines  
the  amount of t ime  the  device  power structu re  shal l  remain  enabl ed  after the  axi s  has  
decelerated  to  stop.  Th i s  a l l ows  time  for an  external  mechan i cal  brake  to  engage.  The  
confi gu red  S topping  Action  determ ines  the  type  of s toppi ng  sequence  appl i ed .  

seconds  

See  Semantics  i n  
7 . 3. 1 0. 2 . 4  for detai l s .  

608  Optional  
– D  

Set   Zero  Speed  REAL Th is  attri bu te  sets  the  speed  th reshold  associated  wi th  the  zero  speed  cri teria  of the  
stop  sequence.  Zero  Speed  i s  speci fi ed  as  a  percen t of motor rated  speed .  When  Zero  
Speed  Time  attri bu te  i s  supported ,  th i s  attri bu te  sets  the  speed  th reshol d  where  the  
zero  speed  timer starts .  When  the  axi s  speed  has  been  bel ow the  Zero  Speed  
th reshold  for Zero  Speed  Time  the  axi s  has  sati sfi ed  the  zero  speed  cri teri a.  I n  a l l  bu t  
Category 2  stops,  th i s  resu l ts  i n  action  to  engage  the  mechan ical  brake.  I f th i s  attri bu te  
i s  not  supported ,  the  zero  speed  th reshol d  i s  l eft  to  the  vendor’ s  d i scretion  and  
typical l y set  to  1 %  of motor rated  speed .  Axis  speed  i n  the  above  descri ption  i s  based  
on  the  Ve loci ty Feedback s i gnal ,  or i n  the  case  of a  Frequency Control  d ri ve,  axi s  
speed  i s  based  on  Veloci ty Reference  s i gnal .  

%  Motor Rated  
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609  Optional  
– D  

Set   Zero  Speed  
Time 

REAL Th is  attri bu te  sets  the  amount of time  that  the  axi s  speed  sha l l  be  bel ow the  zero  
speed  th reshold ,  set  by the  Zero  Speed  attri bu te  or establ i shed  by the  d ri ve  vendor,  
before  sati sfyi ng  the  zero  speed  cri teria.  I n  a l l  bu t  Category 2  stops,  th i s  resu l ts  i n  
action  to  engage  the  mechan ical  brake.  I f th i s  attri bu te  i s  not  supported ,  the  amount of 
time  needed  to  sati sfy the  zero  speed  cri teri a  i s  l eft  to  the  vendor’ s  d i screti on  and  
typical l y immed iate  (0 ).  Axi s  speed  i n  the  above  descripti on  i s  based  on  the  Ve loci ty 
Feedback s i gna l ,  or i n  the  case  of a  Frequency Control  d ri ve,  axi s  speed  i s  based  on  
Veloci ty Reference  s i gnal .  

seconds  

590  Optional  
– D  

Set   Proving  
Confi gu ration  

USINT  Th is  attri bu te  enables  the  operation  of the  d ri ve's  Torque  Proving  and  Brake  Proving  
functions  that  work i n  con j uncti on  wi th  mechan ical  brake  con trol .   

When  Proving  i s  enabled ,  the  mechan ical  brake  shal l  be  set  as  soon  as  the  d ri ve  i s  
d i sabl ed .  When  the  brake  i s  under the  con trol  of the  axi s  state  mach ine  th i s  i s  
au tomatic.  Bu t  when  control l ed  external l y,  fa i l u re  to  set  the  brake  when  the  d ri ve  i s  
d i sabl ed  can  cause  a  free  fa l l  cond i ti on  on  a  verti cal  appl i cati on .   

When  enabl ed ,  the  d ri ve  performs a  Torque  Prove  test  of the  motor cu rren t  wh i l e  i n  the  
Starti ng  state  to  “prove”  that  cu rren t  i s  properly fl owi ng  th rough  each  of the  motor 
phases  before  releasing  the  brake.  Shou l d  the  Torque  Prove  test  fa i l ,  a  Motor Phase  
Loss  exception  i s  generated .   

Wh i l e  Torque  Proving  functional i ty i s  appl i cable  to  d ri ve  Control  Modes  that  are  not  
capabl e  of generati ng  rel i abl e  hol d i ng  torque  based  on  a  feedback device,  e . g .  
Frequency Control  and  Sensorl ess  Veloci ty Control ,  i t  shou l d  not  be  used  i n  
appl i cations  where  hold i ng  torque  i s  cri ti cal  to  safe  operati on ,  such  as  i n  a  typical  l i ft  or 
crane  appl i cation .  

I f the  optional  B rake  Test  Torque  attri bu te  i s  supported ,  the  Torque  Prove  test  a l so  
i ncl udes  a  proacti ve  Brake  Test  to  i nsure  the  mechan ical  brake  i s  function i ng  properly.  
Shou l d  the  Brake  Test  detect  brake  s l i p,  a  B rake  S l i p  exception  i s  generated .   

When  Proving  i s  enabled ,  the  d ri ve  a l so  performs  a  Brake  Prove  test  wh i l e  i n  the  
Stopping  or Aborti ng  states  to  “prove”  proper mechan ica l  brake  function  before  the  
d ri ve  power structu re  i s  d i sabl ed .  Shou ld  the  Brake  Prove  tes t  detect  brake  s l i p  a  
Brake  S l i p  exception  i s  generated .  

Un less  another vendor speci fi c  method  i s  used  to  address  a  Brake  S l i p  cond i ti on  i n  the  
Stopping  or Aborti ng  state,  the  appropri ate  Fau l t  Acti on  for the  Brake  S l i p  exception  i s  
Torque  Lim i ted  Stop  and  Hold .  Th i s  Fau l t  Acti on  appl i es  hol d i ng  torque  to  arrest  the  
brake  s l i p  and  transi ti ons  the  axi s  to  the  Maj or Fau l ted  state.   

I n  general ,  Brake  Proving  functiona l i ty i s  on l y app l i cabl e  to  d ri ve  Control  Modes  that  
are  capable  of generati ng  hol d i ng  torque  based  on  a  feedback device.  Brake  Proving  i s  
therefore  i s  not  appl i cable  to  Frequency Control  or Sensorl ess  Veloci ty Control  modes.  

The  sequenci ng  of the  torque  and  brake  “prove”  tests  are  described  i n  d etai l  by the  
Mechan ica l  Brake  Engage  Del ay and  Mechan ica l  Brake  Rel ease  Del ay attri bu te  
semantic  sections  below.  

Enumeration :  
0  =  D i sabled  
1  =  Enab led  
2  to  255  =  ( reserved )  
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591  Optional  
– D  

Set   Torque  
Prove  
Curren t  

REAL Th is  attri bu te  sets  the  percent of motor rated  current  app l i ed  to  the  motor by the  
Torque  Prove  test  as  part  of the  Torque  Proving  function  execu ted  i n  the  S tarti ng  state.  
The  Torque  Prove  test  appl i es  curren t  to  the  motor to  “prove”  that  cu rren t  i s  properly 
fl owing  th rough  each  of the  motor phases  before  rel easi ng  the  brake.  

%  Motor Rated  

592  Optional  
– D  

E  

Set   B rake  Test  
Torque  

REAL Th is  attri bu te  sets  the  percent of motor rated  torque  appl i ed  to  the  motor by the  B rake  
Test  as  part  of the  Torque  Proving  function  executed  i n  the  S tarti ng  state.  Th i s  Brake  
Test  proacti ve ly tests  the  abi l i ty of the  mechan ical  brake  to  hol d  the  maximum  
an ti cipated  l oad  before  re l eas i ng  the  brake  and  a l l owi ng  operation .  Shou l d  the  Brake  
Test  detect  brake  s l i p ,  a  Brake  S l i p  exception  i s  generated .  

I f the  Brake  Test  Torque  attri bu te  value  i s  0  the  Brake  Test  shal l  n ot  be  performed  i n  
the  Starti ng  state.  

%  Motor Rated  

593  Optional  
– D  

E  

Set   B rake  Prove  
Ramp Time  

REAL Th is  attri bu te  determ ines  the  amount of t ime  the  d ri ve  shal l  take  to  ramp  the  appl i ed  
torque  of the  motor down  to  zero  d u ri ng  the  Brake  Proving  test  i n  the  Stopping  or 
Aborti ng  state.  The  Brake  Prove  Ramp Time  determ ines  the  ramp down  rate  of the  
appl i ed  torque  ou tpu t  by d i vi d i ng  the  Torque  Lim i t  by the  Brake  Prove  Ramp Time.  The  
Torque  Lim i t  i n  th i s  case  i s  the  maximum  of the  confi gured  Torque  Lim i t  Posi ti ve  and  
Torque  Lim i t  Negati ve  val ues.  The  Brake  Prove  test  i s  performed  to  check for brake  
s l i p  before  the  power structu re  i s  d i sabled .  

seconds  

594  Optional  
– D  

E  

Set   B rake  S l i p  
Tolerance  

REAL Th is  attri bu te  determ ines  the  amount of brake  s l i p  a l l owed  after the  brake  i s  engaged .   
I f th i s  tolerance  i s  exceeded  wh i l e  the  brake  i s  engaged ,  a  B rake  S l i p  excepti on  i s  
generated .  Brake  s l i p  can  therefore  be  mon i tored  i n  any axi s  state  where  the  brake  i s  
engaged .  

Pos i ti on  Control  U n i ts  
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7.3. 1 0.2  Semantics  

7.3. 1 0.2. 1  Attribu te  No.  61 0  – Stopping  Action  

When  d isabl ing  or aborting  an  axis ,  th is  attribu te  determ ines  the  stopping  method  to  appl y to  
the  motor (see  Table  87) .  The  fi nal  state  after the  stopping  method  i s  appl ied  i s  the  Stopped  
state.  I n  the  Stopped  s tate  the  device ’s  i nverter power s tructu re  shal l  e i ther be  D isabled  
(Disable  se lection)  and  free  of torque  or acti ve l y held  (Hold  selection)  i n  a  static cond i ti on .  
Th is  attribu te  has  no  impact or re lationsh ip  to  the  p lanner generated  acceleration  and  
deceleration  profi l es.  

Table  87  – Stopping  Action  enumeration  defin i tions  

Enum.  Req. /Opt.  Name  Description  

0  R/D  D isabl e  &  Coast  D i sabl e  &  Coast  immed iately d i sables  the  device  power 
s tructu re  and  acti ve  control  l oops,  wh ich  causes  the  motor to  
coast  un less  some form  of externa l  braking  i s  appl i ed .  Th i s  i s  
equ i va lent  to  an  I EC 60204-1  Category 0  S top.   

1  R/C  

O/F  

Current  Dece l  &  
D i sabl e  

Curren t  Decel  &  D i sabl e  l eaves  the  power structu re  and  any 
acti ve  con trol  l oops  enabled  wh i l e  stopping .   I f confi gu red  for 
posi ti on  con trol  mode,  the  d ri ve  forces  the  posi ti on  reference  to  
hol d  i ts  cu rren t  val ue  un ti l  the  axi s  reaches  zero  speed .  Once  at  
zero  speed  the  posi ti on  reference  i s  immed iately set  equal  to  the  
actual  posi ti on  to  hol d  the  axi s  at  s tandsti l l .  I f i n  veloci ty control  
mode,  the  d ri ve  forces  the  ve loci ty reference  to  zero.  I n  e i ther 
case,  forcing  the  posi ti on  or ve loci ty reference  s i gnal s  to  a  fi xed  
val ue  resu l ts  i n  a  rapid  i ncrease  i n  torque  reference  of the  
moving  axi s  that  satu rates  the  torque  producing  cu rren t  of the  
d ri ve  to  the  confi gu red  Stoppi ng  Torque  that  bri ngs  the  motor to  
a  stop.  Once  stopped ,  or the  confi gured  Stopping  Time  l im i t  
exp i res,  the  d ri ve  d i sables  the  power structure  and  control  
l oops.  Th i s  stop  mode  compl ies  wi th  the  I EC 60204-1  
Category 1  S top.  I n  frequency con trol  mode  the  Curren t  Vector 
L im i t  attri bu te,  rather than  the  S topping  Torque  attri bu te,  i s  u sed  
to  regu late  the  s topping  cu rren t.  

2  O/FV Ramped  Decel  &  
Di sabl e  

Ramped  Decel  &  D i sable  a l so  l eaves  the  power structure  and  
any acti ve  control  l oops  enabl ed  wh i l e  s topping  bu t  uses  the  
Ramp Generator associated  wi th  the  Veloci ty F i ne  Command  
Generator b l ock to  decel erate  the  motor to  a  s top.  When  
i n i ti ati ng  a  Ramped  Decel  &  D i sable  S top,  the  Ramp Generator 
i s  immed iately acti vated  and  the  d ri ve  no  l onger fo l l ows  
command  from  the  control l er.  The  Ramp Generator i npu t  i s  
i n i ti a l i zed  to   zero  and  the  ou tpu t  i s  i n i t i a l i zed  to  the  cu rrent  
speed  of the  motor,  thus  causi ng  the  Ramp Generator ou tpu t  to  
ramp the  motor from  i ts  current  speed  down  to  zero  accord ing  to  
the  ramp control  parameters .  Once  stopped ,  or the  confi gured  
S topping  Time  or factory timeout  l im i t  expi res,  the  device  
d i sabl es  the  power structu re  and  control  l oops.  Th i s  stop  mode  
a l so  compl ies  wi th  the  I EC 60204-1  Category 1  S top.   

3  O/PV Current  Dece l  &  
Hold  

Curren t  Decel  &  Hol d  behaves  l i ke  Cu rrent  Decel  &  D i sab le,  bu t  
l eaves  the  power structure  acti ve  wi th  hol d i ng  torque  to  main tain  
the  stopped  cond i ti on .  The  method  for generati ng  hold i ng  torque  
i s  l eft  to  the  d ri ve  vendor’ s  d i scretion .  Th i s  stop  mode  compl ies  
wi th  the  I EC 60204-1  Category 2  S top.   

4  O/PV Ramped  Decel  &  
Hold  

Ramped  Decel  &  Hold  behaves  l i ke  Ramped  Decel  &  D i sable,  
bu t  l eaves  the  power structu re  acti ve  wi th  hol d i ng  torque  to  
main tain  the  stopped  cond i ti on .  The  method  for generati ng  
hold i ng  torque  i s  l eft  to  the  d ri ve  vendor’ s  d i scretion .  Th i s  s top  
modes  a l so  compl ies  wi th  the  I EC 60204-1  Category 2  S top.   

5-1 27   (Reserved)  -  

1 28-255   (Vendor Speci fi c)  -  
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7.3. 1 0.2.2  Attribute  No.  61 3  – Resistive  Brake  Contact Delay 

When  an  external  res isti ve  brake  is  used ,  an  external  con tactor swi tches  the  ABC motor l eads  
from  the  i nverter power structu re  to  an  energy d iss ipating  res istor to  stop  the  motor.  Th is  
swi tch ing  does  not occur i nstantaneousl y and  so  enabl i ng  the  power structure  too  earl y can  
cause  e lectrical  arcing  across  the  con tactor.  To  prevent th i s  cond i tion ,  the  Resisti ve  Brake  
Contact Delay can  be  set  to  the  maximum  time  that i t  takes  to  fu l l y close  the  con tactor across  
the  ABC motor l i nes  so  when  the  axis  i s  enabled ,  the  i nverter power structure  i s  not enabled  
un ti l  after the  Resistive  Brake  Contact Delay T ime has  expi red .  Res isti ve  Brake  operation  is  
on l y appl icable  to  PM  Motor types.  The  fol l owing  sequence fu rther defines  how the  Resisti ve  
Brake  Contact Delay factors  i n to  the  overal l  Enable  Sequence that may a lso  i nclude  the  
operation  of a  Mechan ical  Brake.  

Enable  Sequence:  

1 )  Swi tch  to  Starti ng  state.  

2)  Activate  Resistive  Brake  con tactor to  connect motor to  inverter power s tructure.  

3)  Wai t for “Resisti ve  Brake  Contact  Delay”  wh i le  Resisti ve  Brake  contacts  close.  

4)  Enable  i nverter power structure.  

5)  Activate  Mechan ical  Brake  outpu t to  re lease  brake.  

6)  Wai t for “Mechan ical  Brake  Release  Delay”  wh i le  brake  re leases.  

7)  Transi tion  to  Runn ing  state.  

7.3. 1 0.2.3  Attribute  No.  61 5  – Mechan ical  Brake  Release  Delay 

When  enabl i ng  the  axis  wi th  an  engaged  mechan ical  brake,  the  Mechan ical  Brake  Release  
Delay va lue  determ ines  the  amount of time the  d ri ve  shal l  de lay trans i ti on  from  the  Starti ng  
state  to  the  Runn ing  or Testing  states.  Th is  de lay prevents  any commanded  motion  of the  
motion  axis  un ti l  the  external  mechan ical  brake  has  had  enough  time  to  d isengage.  I f 
supported ,  a  Torque  Proving  operation  i s  i ncluded  i n  th is  sequence prior to  re leas ing  the  
brake.  

Enable  Sequence:  

1 )  Swi tch  to  Starting  state.  

2)  Acti vate  Resisti ve  Brake  con tactor to  connect motor to  i nverter power s tructure.  

3)  Wai t  for “Resistive  Brake  Contact Delay”  wh i le  Resisti ve  Brake  contacts  close.  

4)  Enable  i nverter power s tructure.  

5)  Perform  (optional )  Torque  Proving  operation  to  veri fy motor con trol  of l oad .  

6)  Acti vate  Mechan ical  Brake  outpu t to  re lease  brake.  

7)  Wai t for “Mechan ical  Brake  Release  Delay”  wh i le  brake  re leases.  

8)  Trans i ti on  to  Runn ing  (or Testing)  state.  

7.3. 1 0.2.4  Attribute  No.  61 6  – Mechan ical  Brake  Engage Delay 

7.3. 1 0.2.4.1  General  

When  d isabl ing  the  motion  axis  us ing  a  Category 1  Stopping  Action ,  the  Mechan ical  Brake  
Engage  Delay value  determ ines  the  amount of time  the  i nverter power structure  shal l  remain  
enabled  after the  axis  has  decelerated  to  a  stop.  Th is  a l lows  time for an  external  mechan ical  
brake  to  engage.  The  configured  Stopping  Action  determ ines  the  type  of stopping  sequence 
appl ied .  I f supported ,  a  Brake  Proving  operation  i s  i ncluded  i n  the  Category 1  s topping  
sequence  prior to  d isabl ing  the  power s tructure.  
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7.3. 1 0.2.4.2  Disable  Sequence (Category 0  Stop)  

I nverter i s  immed iatel y d isabled .  Brake  Proving  is  not appl icable.  The  correspond ing  
sequence  i s  speci fi ed  below and  i l l ustrated  i n  F igure  65.  

1 )  Swi tch  to  Stopping  state.  

2)  D isable  i nverter power structure.  

3)  Wai t for zero  speed  (see  7. 3 . 1 0. 2 .4 . 5)  or "Stopping  Time L im i t"  or a  factory set  timeou t,  
wh ichever occurs  fi rst.  

4)  Transi tion  to  Stopped  state.  

5)  Deactivate  Mechan ical  Brake  ou tpu t to  engage  brake.  

6)  Deactivate  Resisti ve  Brake  contactor to  d isconnect motor from  inverter power structure.  

 

 

Figure 65 – Brake  Control  Sequence (Category 0  Stop)  

7.3. 1 0.2.4.3  Disable  Sequence (Category 1  Stop)  

Torque is  appl i ed  to  stop  motor.  Brake  Proving  i s  appl icable.  The  correspond ing  sequence is  
speci fied  be low and  i l l ustrated  i n  F igure  66.  

1 )  Swi tch  to  Stopping  state.  

2)  Appl y “Curren t Decel ”  or “Ramp Decel ”  method  to  stop  motor.  

3)  Wai t for zero  speed  (see  7. 3. 1 0. 2 . 4 . 5)  or “Stopping  Time Lim i t”  or factory set  timeout,  
wh ichever occurs  fi rst.  

4)  Deactivate  Mechan ical  Brake  ou tpu t to  engage brake.  

5)  Wai t  for “Mechan ical  Brake  Engage Delay”  wh i le  brake  engages.  

6)  Perform  (optional )  Brake  Proving  operation  to  veri fy brake  con trol  of load .  

7)  D isable  i nverter power structure.  

8)  Trans i ti on  to  Stopped  state.  

9)  Deactivate  Resistive  Brake  contactor to  d isconnect motor from  inverter power structure.  
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Figure 66  – Brake  Control  Sequence (Category 1  Stop)  

7.3. 1 0.2.4.4  Disable  Sequence (Category 2  Stop)  

The mechan ical  brake  i s  not  used .  Brake  Proving  is  not appl icable.  The  correspond ing  
sequence  is  speci fi ed  below and  i l l ustrated  i n  F igu re  67.  

1 )  Swi tch  to  Stopping  state.  

2)  Appl y “Curren t Decel ”  or “Ramp Decel ”  method  to  stop  motor.  

3)  Wai t for zero  speed  (see  7. 3. 1 0. 2 . 4. 5)  or “Stopping  Time  Lim i t"  or factory set t imeou t,  
wh ichever occurs  fi rst.  

4)  Transi ti on  to  Stopped  state.  
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Figure 67  – Brake  Control  Sequence (Category 2  Stop)  

7.3. 1 0.2.4.5  Zero speed  cri teria  

Recommended  cri teria  for zero  speed  is  based  on  Veloci ty Feedback,  or i n  the  case  of a  
Frequency Control  d rive,  based  on  Veloci ty Reference.  Zero  speed  cri teria  can  be  establ ished  
expl ici tl y via  optional  Zero  Speed  and  Zero  Speed  Time attributes  or impl ici tl y as  1  %  of motor 
rated  speed  or l eft  to  the  d ri ve  vendor’s  d iscretion .  

7.3. 1 0.2.5  Attribute  No.  590  – Proving  Configuration  

The Proving  feature  i ncludes  a  number of optional  sub-features,  many of wh ich  depend  on  
support  of other Proving  feature  attributes.  Table  88  defines  these  attribute  dependencies.  

Table  88  – Proving  sub-feature  attribute  dependencies  

Proving  sub-featu re  Control l ing  attributes  Attribu te  prerequ isi tes  

Torque  Prove   Proving  Configu rati on  

Brake  Test  Brake  Test  Torque  

Brake  S l i p  Tolerance  

Proving  Configu rati on  

Brake  Prove  Brake  Prove  Ramp Time  

Brake  S l i p  Tolerance  

Proving  Configu rati on  

 

Proving  tests  are  performed  when  enabl i ng  or d isabl ing  the  d ri ve  axis .  During  these  state  
transi ti ons  a  series  of operations  are  performed  by the  d ri ve  to  i nsure  the  proper function  of 
the  motor (Torque  Proving)  and  the  brake  (Brake  Proving).  The  fl ow charts  i n  F i gure  68  
F igure  67and  F igure  69  define  these  operational  sequences  i n  the  context of a  d ri ve  enable  
transi ti on  and  a  d rive  d isable  or abort  transi ti on .  
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Figure 68  – Drive  Enable  sequence  with  Proving  feature  
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Figure 69  – Drive  Disable  sequence with  Proving  feature  

7.3. 1 1  DC  Bus  Control  attributes  

The attribu tes  tab le  i n  Table  89  con tains  Motion  Device  Axis  Object i nstance  attribu tes  
associated  wi th  DC Bus  con trol  i nclud ing  functional i ty to  add ress  both  under-vol tage  and  
over-vol tage  cond i ti ons.  
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Table  89  – DC  Bus  Control  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

620  Requ i red  
– BD  

Get   DC  Bus  
Vol tage  

REAL Measured  DC Bus  Vol tage.  Vol ts  

621  Requ i red  
– BD  

Get   DC  Bus  
Vol tage  – 
Nom inal  

REAL Normal  DC Bus  Vol tage  du ri ng  operation  as  determ ined  by averag ing  the  DC 
Bus  Vol tage  over a  devi ce  speci fi c  t ime  i n terval .  Th i s  val ue  i s  used  as  the  
bas is  for Bus  Overvol tage  and  Undervol tage  l im i ts .  

NOTE  I f the  device  does  not  support  th i s  bus  vol tage  averag ing  concept,  
the  a l ternati ve  i s  to  hard  code  th i s  val ue.  

Vol ts  

622  Optional  – 
BD  

Set  Bus  
Confi gu rati on  

USINT Th is  enumerated  sel ection  i nd i cates  how the  DC Bus  i s  going  to  be  used .   

S tandal one  i n d icates  that  DC Bus  power suppl i ed  by the  d ri ve's  converter 
section  i s  appl i ed  on l y to  th i s  d ri ve’s  power s tructu re.  

Shared  AC/DC i nd icates  that  the  converter associated  wi th  th i s  CI P  Motion  
device  i s  to  suppl y and  share  DC Bus  power wi th  other d ri ves.  Th i s  wou ld  
typical l y resu l t  i n  de-rati ng  of the  con ti nuous  cu rrent  rati ng  for the  Shared  
AC/DC d ri ve.  

Shared  DC i nd icates  that  th i s  d ri ve  i s  shari ng  DC bus  power generated  by 
another Shared  AC/DC dri ve.  

Shared  DC – Non  CIP  Converter i n d icates  that  th i s  d ri ve  i s  recei ving  DC bus  
power generated  by an  externa l  AC/DC converter that  i s  not  C I P  Motion  
compl ian t  and  d i stri bu ti ng  i ts  DC bus  power to  other CI P  Moti on  d ri ves.  A 
d ri ve  confi gu red  for Shared  DC  – Non  CI P  Converter i s  responsib le  for 
commun icati ng  the  status  of the  external  converter to  the  con trol  system  as  i f 
the  external  converter were  i n tegrated  wi th  the  d ri ve.  Speci fi cal l y,  th i s  
commun ication  i ncl udes  the  Bus  Up  and  DC Bus  Un load   s tatus  b i ts  
refl ecti ng  the  cu rren t  state  of associated  external  converter.  

Enumeration :  

0  =  S tandalone  

1  =  Shared  AC/DC  

2  =  Shared  DC  

3  =  Shared  DC – Non-CIP  
Converter 

4  to  255  =  ( reserved )  

623  Optional  – 
D  

Set   Bus  Vol tage  
Select  

USINT Th is  val ue  i nd icates  the  expected  bus  vol tage  l evel  of the  d ri ve  appl i cation .  
H igh  bus  vol tage  selecti on  i s  u sual l y associated  wi th  d ri ve  runn ing  on  the  
North  American  power g ri d ,  wh i l e  operati ng  i n  Eu rope  a  Low Bus  Vol tage  
selection  wou l d  be  appropriate .  Th i s  parameter can  be  used  to  compensate  
for these  d i fferent  bus  vo l tage  l eve l s  i n  the  cu rrent  l oop.   

Enumeration :  

0  =  H igh  (1 1 5  V,  230  V,  460  V)  

1  =  Low (1 00  V,  200  V,  400  V)  

2  to  255  =  ( reserved )  
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Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

624  Requ i red  
– BD  

( I n teg ra l  
Converter)  

Set   Bus  
Regu lator 
Action   

US INT  Control s  the  method  of operati on  of the  DC Bus  Regu lator that  add resses  the  
regenerati ve  over-vol tage  cond i ti ons  that  can  occur when  decelerati ng  a  
motor.  

I f D i sabled ,  no  regu lati on  i s  appl i ed  to  the  DC Bus  l evel  to  control  
regenerati ve  energy sourced  by the  motor.  Th i s  sel ection  i s  on l y val i d  when  
appl i ed  to  an  I n duction  Motor where  the  motor may be  a l l owed  to  coast  to  a  
stop.   

When  Shunt  Regu lator i s  se lected  the  associated  shunt  regu l ation  hardware  
i s  appl i ed  to  the  DC Bus  to  d i ss i pate  regenerati ve  energy via  an  i n ternal  or 
external  res i stor.  

Enumeration :  

0  =  D i sabled  (R)  

1  =  Shunt  Regu lator (R)  

3  to  1 27  =  ( reserved )  

1 28  to  255  =  (vendor speci fi c)  

625  Optional  – 
D  

( I n teg ra l  
Converter)  

Set    Regenerati ve  
Power L im i t  

REAL Lim i ts  the  amount of power a l l owed  to  transfer between  the  motor and  the  
DC Bus  du ri ng  regenerati ve  braking  of the  motor l oad .  When  us ing  an  
external  shunt  res i stor,  set  th i s  val ue  to  i ts  maximum  val ue.  S i nce  th i s  i s  
regenerati ve  power,  the  val ue  of the  l im i t  i s  negati ve.  

%  Motor Rated  

627  Optional  – 
D  

Set   Power Loss  
Action  

USINT  Set the  reaction  to  a  DC Bus  u nder-vol tage  cond i ti on  when  the  DC Bus  d rops  
below a  hard-coded  th reshol d  i n  the  device  or the  confi gu red  Power Loss  
Threshold .  Th i s  provi des  a  speci fi c  (confi gu red)  response  to  an  i ncom ing  
power l oss  wh i l e  the  d ri ve/motor i s  runn i ng .  

A conti nue  action  sel ection  con fi gures  the  d ri ve  to  i gnore  the  power l oss  
cond i ti on  and  con ti nue  to  run  for as  l ong  as  possib le.  A Bus  Undervol tage  
exception  may occu r i f the  DC Bus  Vol tage  fal l s  bel ow the  Factory or User 
Lim i ts .  Otherwise,  operation  wi l l  con ti nue  un ti l  the  l ow vol tage  power 
suppl i es  d rop  ou t.  There  may be  concerns  operati ng  the  power structu re  
below the  poi n t  where  the  gate  d ri ves  start  to  l oose  power where  th i s  cou ld  
possib l y resu l t  i n  d ri ve  damage.  The  Bus  Undervol tage  Exception  Actions  
shal l  be  set  accord i ng l y.  

A coast  th ru  action  selection  confi gures  the  d ri ve  to  zero  the  PWM  outpu t  of 
the  d ri ve  wh i l e  l eaving  the  axi s  i n  the  Runn ing  state.  I f the  i ncom ing  power 
retu rns  before  the  timeout  peri od ,  g i ven  by the  Power Loss  Time,  the  d ri ve  
au tomatical l y s tarts  to  con trol  the  motor again .  I f,  however,  the  power 
doesn ’ t  retu rn  before  Power Loss  Timeout period  expi res,  a  Bus  Power Loss  
Exception  i s  generated .  

The  decel  regen  action  selecti on  confi gu res  the  d ri ve  to  regenerati vel y 
charge  the  DC bus  by decel erati ng  the  motor us ing  the  bus  regu lator to  
regu late  the  bus  vo l tage  at  a  predeterm ined  l evel .  When  i ncom ing  power i s  
restored  the  d ri ve  retu rns  to  normal  operati on .  I f,  however,  the  d ri ve  reaches  
zero  speed  or the  Power Loss  Time  period  expi res  before  the  i ncom ing  
power has  restored ,  the  d ri ve  power structu re  i s  d i sabled  and  a  Bus  Power 
Loss  exception  i s  generated .   

Enumeration :  

0  =  Conti nue  ( I gnore)  (R)  

1  =  Coast Thru  (R)  

2  =  Dece l  Regen  (O)  

3  to  1 27  =  ( reserved )  

1 28  to  255  =  (vendor speci fi c)  

628  Optional  – 
BD  

Set  Power Loss  
Threshold  

REAL Sets  the  Level  for Power Loss  as  percent  of nom inal  DC Bus  Vol tage.  I f th i s  
val ue  i s  0 ,  the  hard -coded  th reshold  i s  used .  

%  
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Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

629  Optional  – 
BD  

Set  Shu tdown  
Action  

USINT  Selects  the  device's  action  when  trans i ti on ing  to  the  Shu tdown  state  as  a  
resu l t  of a  Shutdown  Request or i n  response  to  an  Exception  Action  where  
the  best  avai l abl e  s topping  action  i s  Shutdown.  Defau l t  action  i s  to  
immed iately d i sabl e  the  device ’s  power structu re.  I f Drop  DC Bus  i s  selected ,  
action  can  be  taken  to  d rop  the  DC Bus  vo l tage  as  we l l .  Th i s  i s  general l y 
done  by open i ng  an  AC Contactor Enable  ou tpu t  provided  by the  d ri ve  that  
control s  power to  the  converter.  

Enumeration :  
0  =  D i sable  (R)  

1  =  Drop  DC Bus  (O)  

2  to  1 27  =  ( reserved )  

1 28  to  255  =  (vendor speci fi c)  

630  Optional  – 
BD  

Set  Power Loss  
Time 

REAL Sets  the  timeout  val ue  before  a  Bus  Power Loss  Excepti on  i s  generated  by 
the  d ri ve  i n  response  to  a  Power Loss  cond i ti on .  See  Power Loss  Action  for 
detai l s .  

seconds  
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7.3. 1 2  Power and  thermal  management attributes  

The attribu te  tables  i n  Table  90  and  Table  91  conta in  al l  power and  thermal  related  attribu tes  
associated  wi th  a  Motion  Device  Axis  Object instance.  

Table  90  – Power and  Thermal  Management Status  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

634  Optional  
– BD  

Get  I n tegral  
Converter 

BOOL  Th is  boolean  value  i nd icates  
whether the  axi s  i s  associated  
wi th  an  i n tegral  converter (power 
suppl y)  that  provides  DC Bus  
Power and  Bus  Regu l ation .  

0  =  No   
1  =  Yes  

635  Requ i red  
– D  

Get   Motor 
Capaci ty 

REAL Real -time  estimate  of the  
conti nuous  rated  motor thermal  
capaci ty u ti l i zed  du ri ng  operati on  
based  on  the  motor thermal  
model .  A val ue  of 1 00  %  wou ld  
i nd icate  that  the  motor i s  being  
used  at  1 00  %  of rated  thermal  
capaci ty as  determ ined  by the  
conti nuous  cu rren t  rati ng  of the  
motor.  

 %  Motor 
Rated  

636  Requ i red  
– D  

Get   I nverter 
Capaci ty 

REAL Real -time  estimate  of the  
conti nuous  rated  i nverter thermal  
capaci ty u ti l i zed  du ri ng  operati on  
based  on  the  i n verter thermal  
model .  A val ue  of 1 00  %  wou ld  
i nd icate  that  the  i nverter i s  bei ng  
used  at  1 00  %  of rated  thermal  
capaci ty as  determ ined  by the  
conti nuous  cu rren t  rati ng  of the  
i nverter.  

 %  I nverter 
Rated  

637  Optional  
– BD  

( I n teg ra l  
Converter
)  

Get  Converter 
Capaci ty  

REAL Real -time  estimate  of the  
conti nuous  rated  converter 
thermal  capaci ty u ti l i zed  du ri ng  
operati on  based  on  the  converter 
thermal  model .  A val ue  of 1 00  %  
wou l d  i n d icate  that  the  converter 
i s  being  used  at  1 00  %  of rated  
thermal  capaci ty as  determ ined  
by the  conti nuous  current  rati ng  
of the  converter.  

 %  Converter 
Rated  

638  Optional  
– BD  

( I n teg ra l  
Converter
)  

Get  Bus  
Regu lator 
Capaci ty  

REAL Real -time  estimate  of the  
conti nuous  rated  bus  regu l ator 
thermal  capaci ty u ti l i zed  du ri ng  
operati on  based  on  the  bus  
regu lator thermal  model .  A val ue  
of 1 00  %  wou l d  i nd icate  that  the  
bus  regu l ator i s  being  used  at  
1 00  %  of rated  thermal  capaci ty 
as  determ ined  by the  conti nuous  
curren t  rati ng  of the  bus  
regu lator.  

 %  Regu l ator 
Rated  

639  Optional  
– BD  

Get  Ambient  
Temperat
ure  

REAL Current  i n ternal  ambient  
temperatu re  of the  devi ce  
enclosu re.  

°C  

640  Optional  
– D  

Get   I nverter 
Heats ink 
Temperat
ure  

REAL Current  temperature  of the  
device’s  i n verter heats i nk,  
typical l y based  on  an  embedded  
temp  sensor.  

°C  

641  Optional  
– D  

Get   I nverter 
Temperat
ure  

REAL Current  temperature  of the  power 
b lock used  i n  the  i n verter’ s  
power structure,  sometime  
referred  to  as  the  sem iconductor 
j unction  temperature.  

°C  
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Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

642  Optional  
– D  

Get   Motor 
Temperat
ure  

REAL Current  temperature  of the  motor 
stator,  typ ical l y based  on  an  
embedded  temp sensor.  

°C  

643  Optional  
– E  

Get  Feedback 
1  
Temperat
ure  

REAL Current  temperature  of the  
Feedback 1  device.  

°C  

644  Optional  
– E  

Get  Feedback 
2  
Temperat
ure  

REAL Current  temperature  of the  
Feedback 2  devi ce.  

°C  

645  Optional  
– D  

Get   I nverter 
Overload  
Lim i t 

REAL Factory set  maximum  l im i t for 
I nverter Capaci ty that  when  
exceeded  tri ggers  the  sel ected  
I nverter Overl oad  action .  

 %  I nverter 
Rated  
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Table  91  – Power and  Thermal  Management Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

646  Opti onal  
– D  

Set   Motor 
Overload  
Action  

USINT  Selects  the  devi ce's  response  to  
a  motor overl oad  cond i ti on  based  
on  an  I 2t  based  motor thermal  
model .  The  motor overload  
cond i ti on  occurs  when  the  motor 
thermal  model  i n d icates  that  the  
Motor Capaci ty has  exceeded  
the  Motor Overl oad  Lim i t.  Th i s  
motor overl oad  action  
functional i ty i s  i n dependent  of 
the  motor overload  excepti on  
action  functi onal i ty.  

No  expl i ci t  action  i s  taken  by the  
device  i n  the  overl oad  cond i ti on  
i f None  i s  the  selected  overl oad  
action .  Selecti ng  the  Cu rren t  
Fol dback action ,  however,  
resu l ts  i n  a  reduction  of the  
cu rrent  reference  via  the  Motor 
Thermal  Current  Lim i t  attri bu te  
val ue  that  i s  reduced  i n  
proportion  to  the  percentage  
d i fference  between  Motor 
Capaci ty and  the  Motor Overl oad  
Lim i t.  

Enumeration
:  
0  =  None  (R)  
1  =  Cu rrent  
Foldback (O)  
2  to  1 27  =  
(reserved)  
1 28  to  255  =  
(vendor 
speci fi c)  

647  Opti onal  
– D  

Set   I nverter 
Overload  
Action  

USINT  Selects  the  devi ce's  response  to  
an  i n verter overload  a l arm  
cond i ti on  based  on  an  I 2t  based  
i nverter thermal  model .  The  
i nverter overload  a larm  cond i ti on  
occurs  when  the  i n verter thermal  
model  i nd icates  that  the  I n verter 
Capaci ty has  exceeded  the  
I nverter Overl oad  Lim i t.  The  
I nverter Overl oad  Action  
provi des  opportun i ti es  to  m i ti gate  
the  overload  cond i ti on  wi thou t  
stopping  operation .  Th i s  i n verter 
overl oad  action  functional i ty i s  
i ndependent of the  motor 
overl oad  excepti on  action  
functional i ty.  

No  expl i ci t  action  i s  taken  by the  
device  i n  the  overl oad  cond i ti on  
i f None  i s  the  selected  overl oad  
action .  Selecti ng  the  Cu rren t  
Fol dback action ,  however,  
resu l ts  i n  a  reduction  of the  
cu rrent  command  via  the  I n verter 
Thermal  Current  Lim i t  attri bu te  
val ue  that  i s  reduced  i n  
proportion  to  the  percentage  
d i fference  between  I nverter 
Capaci ty and  the  I nverter 
Overload  L im i t.  

Enumeration
:  
0  =  None  (R)  
1  =  Cu rrent  
Foldback (O)  
2  to  1 27  =  
(reserved)  
1 28  to  255  =  
(vendor 
speci fi c)  
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Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

648  Optional  
– D  

Set   Du ty Se lect  USINT  Th is  val ue  i nd icates  the  du ty 
l evel  of the  d ri ve  appl i cation  and  
balances  the  con ti nuous  and  
i n term i tten t  overload  capaci ty of 
the  d ri ve  and  motor accord ing l y.   

Normal  Du ty provi des  nom inal  
con ti nuous  rati ng  and  nom inal  
overl oad  capaci ty.   

Heavy Duty provides  h i ghest  
overl oad  capaci ty at  the  expense  
of a  l ower con ti nuous  rati ng .  

L i gh t  Du ty provides  h i ghest  
con ti nuous  rati ng  at  the  expense  
of l ower overl oad  capaci ty  

Speci fi cation  for the  con ti nuous  
and  overl oad  rati ngs  understr 
Normal ,  Heavy and  Li gh t  Du ty 
are  l eft  to  the  d i scretion  of the  
d ri ve  vendor.   

Du ty Se lect  i s  used  to  d eterm ine  
the  l evel  of thermal  protecti on  for 
the  motor and  the  i nverter d uri ng  
d ri ve  operati on .  

Enumeration
:  
0  =  Normal  
(R)  
1  =  Heavy 
(O)  
2  =  L i gh t  (O)  
3  to  255  =  
(reserved)  

 

7.3. 1 3  Axis  Status  attributes  

7.3. 1 3. 1  General  

The  attributes  tab le  in  Table  92  con tains  a l l  status  attribu tes  associated  wi th  a  Motion  Device  
Axis  Object  i nstance.  
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Table  92  – Axis  Status  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

650  Requ i red  
– Al l  

Get   Axi s  
S tate  

USINT  Enumerated  va lue  i nd icati ng  
the  state  of the  motion  axi s .   

Enumeration :  

0  =  I n i ti a l i zi ng  

1  =  Pre-Charge  

2  =  Stopped  

3  =  Starti ng  

4  =  Runn i ng   

5  =  Testi ng  

6  =  Stoppi ng  

7  =  Aborti ng  

8  =  Major Fau l ted  

9  =  Start  
I nh ib i ted  

1 0  =  Shu tdown  

1 1  to  255:  
Reserved  

651  Requ i red  
– Al l  

Get   Axi s  
S tatus  

DWORD Col l ection  of s tandard  b i ts  
i nd icati ng  the  i n ternal  s tatus  
of the  motion  axi s .   

See  Semantics  i n  
7 . 3 . 1 3. 2 . 1  

652  Requ i red  
– Al l  

Get   Axi s  
S tatus  – 
Mfg  

DWORD Col l ection  of vendor speci fi c  
b i ts  i nd icati ng  the  i n ternal  
s tatus  of the  motion  axi s .   

B i tmap:  
0  to  31 :  Vendor 
Speci fi c  

(Publ i shed  i n  
Product Manua l )  

653  Requ i red  
– Al l  

Get   Axi s  I /O  
Status  

DWORD The  Axis  I /O  Status  attri bu te  
i s  a  32-bi t  col l ection  of b i ts  
i nd icati ng  the  s tate  of 
s tandard  d i g i ta l  i npu ts  and  
ou tpu ts  associated  wi th  the  
operati on  of th i s  motion  axi s .  
A val ue  of zero  for a  g i ven  
i npu t  b i t  i nd icates  a  l og ical  0  
val ue,  wh i l e  a  va l ue  of 1  
i nd icates  a  l og ica l  1  va l ue.  

See  Semantics  i n  
7 . 3 . 1 3. 2 . 2  

654  Requ i red  
– Al l  

Get   Axi s  I /O  
Status  – 
Mfg  

DWORD Col l ection  of b i ts  i nd icati ng  
the  state  of vendor speci fi c  
d i g i ta l  i npu ts  associated  wi th  
the  operation  of th i s  moti on  
axi s .  A val ue  of zero  for a  
g i ven  i npu t  b i t  i nd icates  a  
l og ical  0  val ue,  wh i l e  a  val ue  
of 1  i nd icates  a  l og ical  1  
va l ue.  

B i tmap:  
0  to  31 :  Vendor 
Speci fi c  

(Publ i shed  i n  
Product Manua l )  

 

7.3. 1 3.2  Semantics  

7.3. 1 3.2. 1  Attribute  No.  651  – Axis  Status  

The Axis  Status  attribu te  i s  a  32-bi t col l ection  of b i ts  i nd icating  various  in ternal  status  
cond i ti ons  of the  axis  i nstance,  as  speci fi ed  i n  Table  93 .  Any status  bi ts  that are  not 
appl icable  shal l  be  set to  0 .  
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Table  93  – Axis  Status  bi t  defin i tions  

Bi t  Req. /Opt.  Name  Description  

0  R Local  Control  Th i s  b i t  i s  set  i f axi s  i s  taking  command  reference  and  services  
from  l ocal  i n terface  i nstead  of the  remote  (CIP  Motion )  i n terface.  
Th i s  b i t  i s  based  on  the  cu rrent  state  of the  Remote  Mode  b i t  of the  
Node  Status  attri bu te  (see  7 . 2 . 2 . 2).  

1  R Alarm  Th is  b i t  i s  set  i f the  axi s  has  detected  one  or more  exception  
cond i ti ons  confi gured  to  generate  an  a l arm .  Th i s  b i t  i s  cl ear i f there  
are  no  cu rren t  axi s  a l arm  cond i ti ons  (see  7. 3. 1 3).  

2  R/BD  DC Bus  Up  Th is  b i t  i s  set  i f DC Bus  has  charged  up  to  an  operational  vol tage  
l evel  based  on  d i rect  measurement  and ,  i f app l i cabl e,  the  
Converter Bus  Up  S tatus  b i t  associated  wi th  external  converter(s)  
suppl ying  DC Bus  power to  th i s  device.  When  an  axi s  i s  i n  the  Pre-
charge  state,  transi ti on  of the  DC Bus  Up  status  b i t  from  0  to  1  
i n i t i ates  s tate  transi ti on  to  the  S topped  State  (d ri ve  axi s)  or to  the  
Runn ing  s tate  (converter axi s).  Once  set,  the  DC Bus  Up  bi t  i s  
cl eared  when  the  DC Bus  vol tage  has  d ropped  below an  
operati ona l  vol tage  l evel ,  i ndependent  of the  s tate  of the  Converter 
Bus  Up  S tatus  b i t  (see  7. 6. 2 . 5) .  

3  R/D  Power Structu re  
Enabl ed  

Th i s  b i t  i s  set  i f the  axi s  ampl i fi er i s  energ ized  and  capable  of 
generati ng  motor fl u x and  torque.  The  va lue  of the  Power S tructu re  
Enabl ed  b i t  i s  d eterm ined  by the  Axis  State  (see  7 . 6 . 1 )  and  the  
confi gu red  Stopping  Action  attri bu te  val ue  (see  7 . 3. 1 0. 2 . 1 ) .  

4  R/D  Motor F l ux Up  Th is  b i t  i s  set  i f motor fl u x for an  i nduction  motor has  reached  an  
operati ona l  l evel .  Trans i ti on  of the  Motor F l ux Up  bi t  i s  i n i ti ated  i n  
the  S tarti ng  State  (see  7 . 6. 2 . 7)  accord i ng  to  the  confi gured  F l ux 
Up  Control  attri bu te  value  (see  7. 3. 9. 5).  Th i s  b i t  i s  on l y appl i cable  
to  I nduction  Motor types.  

5  R/D  Tracking  Command  Th is  b i t  i s  set  i f the  axi s  con tro l  s tructu re  i s  acti vel y tracking  the  
command  reference  from  motion  p l anner.  The  Tracking  Command  
bi t  i s  d i rectl y associated  wi th  the  Runn ing  state  of the  Axis  S tate  
Model  (see  7. 6 . 2 . 8).  

6  R/P  Posi ti on  Lock Th is  b i t  i s  set  i f the  actual  posi ti on  i s  wi th i n  Posi ti on  Lock 
Tolerance  of command  pos i ti on  (see  7. 6. 9. 3).  

7  R/PV Veloci ty Lock Th is  b i t  i s  set  i f the  vel oci ty feedback s i gna l  i s  wi th i n  Veloci ty Lock 
Tolerance  of the  u n l im i ted  veloci ty reference  (see  7. 6. 9. 5).  

8  R/ED  Veloci ty S tandsti l l  Th i s  b i t  i s  set  i f the  vel oci ty feedback s i gna l  i s  wi th i n  Veloci ty 
Standsti l l  Window of 0 .  For a  Frequency Control  d ri ve  th i s  b i t  i s  set  
i f the  ve loci ty reference  s i gnal  i s  wi th i n  Vel oci ty Standsti l l  Window 
of 0  (see  7. 6. 9. 5).  

9  R/ED  Veloci ty Th reshold  Th i s  b i t  i s  set  i f the  absol u te  veloci ty feedback s i gnal  i s  below 
Veloci ty Th reshold .  For a  Frequency Control  d ri ve  th i s  b i t  i s  set  i f 
the  absolu te  vel oci ty reference  s i gnal  i s  be low Veloci ty Threshol d  
(see  7. 6 . 9. 5.  

1 0  R/FPV Veloci ty L im i t Th i s  b i t  i s  set  i f the  vel oci ty reference  s i gnal  i s  cu rren tl y being  
l im i ted  by the  Veloci ty Lim i ter (see  7 . 6 . 9. 6. 2).  

1 1  R/C  Accelerati on  L im i t  Th i s  b i t  i s  set  i f the  acceleration  reference  s i gnal  i s  currentl y being  
l im i ted  by the  Accelerati on  L im i ter (see  7. 6 . 9. 8. 2 ).  

1 2  R/C  Decel erati on  L im i t  Th i s  b i t  i s  set  i f the  acceleration  reference  s i gnal  i s  cu rren tl y being  
l im i ted  by the  Decel eration  Lim i ter (see  7 . 6 . 9. 8. 2 ).  

1 3  R/C  Torque  Threshol d  Th i s  b i t  i s  set  i f the  absol u te  fi l tered  torque  reference  i s  above  the  
Torque  Threshol d  (see  7 . 6 . 9. 9) .  

1 4  R/C  Torque  Lim i t  Th i s  b i t  i s  set  i f the  fi l tered  torque  reference  i s  currentl y being  
l im i ted  by the  Torque  Lim i ter (see  7 . 6 . 9. 9. 7 ).  

1 5  R/C  Curren t  Lim i t  Th i s  b i t  i s  set  i f the  command  current,  I q ,  i s  curren tl y being  l im i ted  
by the  Cu rren t  Vector Lim i ter (see  7 . 6 . 9. 1 0. 2 ).  

1 6  R/C  Thermal  Lim i t  Th i s  b i t  i s  set  i f Current  Vector L im i t  cond i ti on  of the  axi s  i s  being  
l im i ted  by any of the  axi s ’ s  Thermal  Models  (see  7 . 6 . 9. 1 0. 2 ).  
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Bi t  Req. /Opt.  Name  Description  

1 7  R/E  Feedback I n teg ri ty  Th i s  b i t,  when  set,  i nd i cates  that  the  feedback device  i s  accu rately 
refl ecti ng  changes  to  axi s  posi ti on ,  and  there  have  been  no  
cond i ti ons  detected  that  wou ld  comprom ise  the  qual i ty of the  
feedback posi ti on  value.  The  b i t  i s  set  at  power-up  assum ing  that  
the  feedback device  passes  any power-up  sel f test  requ i red .  I f 
duri ng  operati on  a  feedback exception  occurs  that  cou l d  impact  the  
fi del i ty of axi s  posi ti on ,  the  b i t  i s  immed iately cl eared .  The  b i t  
remains  cl ear un ti l  e i ther a  fau l t  reset  i s  execu ted  by the  d ri ve  or 
the  d ri ve  i s  power cycled .  Note  that  the  Feedback I n teg ri ty b i t  
behavi or appl i es  to  both  absol u te  and  i ncremental  feedback device  
operati on .  

1 8  R/BD  Shutdown  Th is  b i t  i s  set  when  the  axi s  i s  i n  the  shu tdown  state  or i n  the  
fau l ted  state  bu t  wou l d  trans i ti on  to  the  shu tdown  state  i f the  fau l ts  
were  cl eared .  Therefore,  the  Shu tdown  b i t  i s  cl osely associated  
wi th  the  Shutdown  State  of the  Axis  S tate  Model  (see  7 . 6 . 2 . 1 4).  

1 9  R I n  Process  Th is  b i t  i s  set  for the  du ration  of an  acti ve  process.  An  example  of 
acti ve  process  wou l d  be  an  operati on  i n i ti ated  by a  service  request 
such  as ,  Run_Motor_Test,  Run_Hookup_Test,  or 
Run_I nerti a_Test.  The  I n  Process  b i t  shou l d  be  set  as  soon  as  the  
process  i s  i n i ti ated  and  shou l d  remain  set  un ti l  the  process  i s  
complete.  An  acti ve  process  that  requ i res  the  enabl i ng  of the  axi s  
power s tructure  resu l ts  i n  a  transi ti on  to  the  Testi ng  S tate  of the  
Axis  State  Model  (see  7. 6. 2 . 9).  

20  O/BD  DC Bus  Un load  Th is  b i t  i s  set  by a  CIP  Moti on  converter or a  CIP  Moti on  d ri ve,  
contain i ng  an  i n teg ral  converter,  or a  CIP  Motion  d ri ve  connected  
to  an  external  non-CIP  converter,  to  i n d icate  that  the  converter 
cannot  con ti nue  supplyi ng  DC Bus  power to  other d ri ves  on  a  
shared  DC Bus.  Th i s  i s  usual l y  the  resu l t  of a  shu tdown  fau l t  action  
i n i ti ated  by the  d ri ve  or converter,  or a  shu tdown  request from  the  
control l er.  Thus,  when  the  DC Bus  Un load  b i t  i s  set,  the  Shu tdown  
b i t  (b i t  1 8)  shou l d  a l so  be  set.  When  there  i s  no  AC Contactor 
Enabl e  ou tpu t  to  d rop  the  DC Bus,  a  method  i s  needed  to  un l oad  
the  converter from  a l l  other d ri ves  sharing  the  DC Bus.  By 
mon i tori ng  the  DC Bus  Un load  status  b i t,  the  control  system  can  
propagate  a  Bus  Power Sharing  exception  to  a l l  d ri ves  on  the  
shared  DC Bus  that  are  confi gured  for Shared  AC/DC or Shared  
DC operation .  Th i s  Bus  Power Shari ng  exception  i nvokes  the  
confi gu red  Exception  Action  that,  by d efau l t,  d i sabl es  the  d ri ve  
power structure,  thereby u n load ing  the  bus.  The  Bus  Power 
Shari ng  Fau l t  on  these  d ri ves  i s  a  pers i sten t  fau l t  that  cannot  be  
cl eared  as  l ong  as  the  DC Bus  Un load  bi t  i s  set  on  th i s  ori g i nati ng  
d ri ve  or converter.  The  contro l  system  shal l  s imply regenerate  the  
Bus  Power Sharing  Fau l ts  based  on  the  DC Bus  Un l oad  status  b i t  
s ti l l  being  set.   

Note  that  on l y the  ori g i nati ng  d ri ve  or converter wi th  the  DC Bus  
Un load  cond i ti on  can  cause  Bus  Power Shari ng  Fau l ts  on  other 
shared  d ri ves.  I n  other words,  no  device  wi th  a  Bus  Power Shari ng  
Fau l t  can  cause  a  Bus  Power Shari ng  exception  on  other shared  
d ri ves  by setti ng  i ts  DC Bus  Un load  b i t.  Th i s  qual i fi cati on  prevents  
DC Bus  recovery dead lock.  To  recover fu l l  DC Bus  operation ,  the  
ori g i nati ng  d ri ve  wi th  the  DC Bus  Un load  cond i ti on  shal l  fi rst  be  
reset vi a  a  Shutdown  Reset  Request.  Once  cl ear,  the  Bus  Power 
Shari ng  Fau l ts  on  the  shared  d ri ves  can  then  be  successfu l l y 
cl eared  by e i ther a  Fau l t  Reset  Request,  or a  Shu tdown  Reset  
Request,  a l l owi ng  these  d ri ves  to  become operati ona l .  
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Bi t  Req. /Opt.  Name  Description  

21  O/BD  AC Power Loss  Th i s  b i t  i s  set  when  a  CI P  Moti on  converter,  or a  CI P  Motion  d ri ve  
contain i ng  an  i n teg ral  converter,  or a  CI P  Motion  d ri ve  connected  
to  an  external  non-CIP  converter,  has  detected  a  l oss  of AC i npu t  
power.  Th i s  b i t  i s  cl eared  when  AC i npu t  power i s  d eterm ined  to  be  
su ffi cien t  for converter operati on .  

When  an  AC Power Loss  cond i ti on  i s  detected  by a  converter 
suppl ying  power to  other d ri ves  over a  shared  DC Bus,  a  method  i s  
needed  to  generate  a  Converter AC Power Loss  exception  on  any 
d ri ve  whose  power structu re  i s  enabled .  To  accompl i sh  th i s ,  the  
control  system  mon i tors  the  AC Power Loss  s tatus  b i ts  of 
converters  suppl yi ng  DC Bus  power and  propagates  AC Power 
Loss  status  to  a l l  d ri ves  on  the  shared  DC Bus,  i . e .  d ri ves  that  are  
confi gu red  for Shared  AC/DC or Shared  DC operati on .  Upon  
noti fi cation  of AC Power Loss,  d ri ves  that  have  enabled  power 
structures  sha l l  assert  a  Converter AC Power Loss  excepti on  and  
i nvoke  the  programmed  exception  action .   D i sab led  d ri ves  shal l  not  
generate  an  exception  action  on  AC Power Loss.  Thus,  no  d ri ve  
fau l ts  shal l  occu r on  removal  of AC Power from  a  converter as  l ong  
as  no  d ri ve  power structu res  d rawing  power from  that  converter are  
enabled .  

22  to  
31  

 Reserved  -  

 

Many of the  Axis  Status  bi ts  defi ned  i n  Table  93  are  related  to  the  curren t Axis  State  as  
shown  i n  Table  94.  
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Table  94  – Axis  Status  bi t  vs.  Axis  State  

Bi t  Axis  Status  
bi t  name  

In
it
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z
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g
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S
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S
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A
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g
 

M
a
jo
r 
F
a
u
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e
d
 

0  Local  
Con trol  

x  x  x  x  x  x  x  x  x  x  x  

1  Alarm  x x  x  x  x  x  x  x  x  x  x  

2  DC Bus  Up  x  0  x  1  1  1  1  1  1  1  1  

3  Power 
Structure  
Enabl ed  

0  0  0  0  0/1  1  1  1  1  1  0/1  

4  Motor F l ux 
Up  ( I M  on l y)  

0  0  0  0  0/1  1  1  1  1  1  0/1  

5  Tracking  
Command  

0  0  0  0  0  0  1  0  0  0  0  

6  Posi ti on  
Lock 

0  0  0  0  0/x x  x  0  x  x  0/x 

7  Veloci ty 
Lock 

0  0  0  0  0/x x  x  0  x  x  0/x 

8  Veloci ty 
Standsti l l  

0  0  0  0  0/x x  x  0  x  x  0/x 

9  Veloci ty 
Threshold  

0  0  0  0  0/x x  x  0  x  x  0/x 

1 0  Veloci ty 
Lim i t 

0  0  0  0  0/x x  x  0  x  x  0/x 

1 1  Acceleration  
Lim i t 

0  0  0  0  0/x x  x  0  x  x  0/x 

1 2  Decel erati on  
Lim i t 

0  0  0  0  0/x x  x  0  x  x  0/x 

1 3  Torque  
Threshold  

0  0  0  0  0/x x  x  0  x  x  0/x 

1 4  Torque  Lim i t  0  0  0  0  0/x x  x  0  x  x  0/x 

1 5  Current  
Lim i t 

0  0  0  0  0/x x  x  x  x  x  0/x 

1 6  Thermal  
Lim i t 

x  x  x  x  x  x  x  x  x  x  x  

1 7  Feedback 
I n tegri ty  

x  x  x  x  x  x  x  x  x  x  x  

1 8  Shutdown  0  0  1  0  0  0  0  0  0  x  x  

1 9  I n  Process  0  x  x  x  x  0  0  1  0  0  0  

20  DC Bus  
Un load  

0  0  x  0  0  0  0  0  0  x  x  

Key:  

x =   0  or 1  

0/1  =   0  for Category 0  or 1  S top,  1  for Category 2  Stop  

0/x =   0  for Category 0  or 1  S top,  x for Category 2  S top  

 

The  correspondence  between  Stopping  Action  and  Stop  Category i s  g i ven  i n  Table  95.  
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Table  95  – Stopping  Action  vs.  Stop  Category 

Stopping  Action  enum.  Stopping  Action  name  IEC-60204-1  

0  D isabl e  &  Coast  Category 0  S top.   

1  Curren t  Dece l  &  Di sabl e  Category 1  S top.  

2  Ramped  Decel  &  Di sable  Category 1  S top.   

3  Curren t  Dece l  &  Hol d  Category 2  S top.   

4  Ramped  Decel  &  Hold  Category 2  S top.  

 

7.3. 1 3.2.2  Attribute  No.  653  – Axis  I /O  Status  

The Axis  I /O  Status  attribu te  is  a  32-bi t co l l ection  of bi ts  i nd icating  the  state  of standard  d ig i ta l  
i nputs  and  outputs  associated  wi th  the  operation  of th is  motion  axis,  as  speci fi ed  i n  Table  96.  

A value  of zero  for a  g i ven  i npu t b i t  i nd icates  a  l og ical  0  va lue,  wh i l e  a  va lue  of 1  i nd icates  a  
l og ical  1  va lue.  Any s tatus  b i ts  that are  not appl icable  shal l  be  set  to  0 .  

Table  96  – Axis  I /O  Status  bi t  defin i tions  

Bi t  Req. /Opt.  Name  

0  R Enabl e  I npu t  

1  R/E  Home I nput  

2  R/E  Reg istration  1  I npu t  

3  O/E  Reg istration  2  I npu t  

4  R/P  Posi ti ve  Overtravel  I npu t  

5  R/P  Negati ve  Overtravel  I npu t  

6  O/E  Feedback 1  Thermostat  

7  O/D  Resisti ve  B rake  Outpu t  

8  O/D  Mechan ica l  Brake  Outpu t  

9  to  31   Reserved  

 

7.3. 1 4 Exception ,  fau l t,  and  alarm  attributes  

7.3. 1 4. 1  General  

The  attribu te  tab le  i n  Table  97  con tains  a l l  exception ,  fau l t,  and  a larm  re lated  attribu tes  
associated  wi th  a  Motion  Device  Axis  Object i nstance.  Exceptions  are  cond i ti ons  that  can  
occur during  motion  axis  operation  that  have  the  potential  of generati ng  fau l ts  or a larms.  
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Table  97  – Exception ,  Fau l t  and  Alarm  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

655  Requ i red  
– Al l  

Get   Axi s  
Exceptions  

LWORD A b i t  map  that  represents  the  
current  state  of a l l  s tandard  
exception  cond i ti ons.  See  the  
S tandard  Exception  Table  b i t  
map  defi n i ti on  i n  7 . 3 . 1 4. 2  for 
detai l  on  the  b i t  l ocati ons.  Each  
exception  has  a  correspond ing  
Axis  Excepti on  Action .  
Exceptions  that  are  confi gu red  
to  be  I gnored  are  on l y vi s ib le  i n  
th i s  attri bu te.  

See  
Semantics  i n  
7 . 3 . 1 4. 2 .  

656  Requ i red  
– Al l  

Get   Axi s  
Exceptions  
– Mfg  

LWORD A b i t  map  that  represents  the  
current  state  of a l l  manufacturer 
speci fi c  excepti on  cond i ti ons.  
See  the  Mfg .  Exception  Tab le  
publ i shed  i n  d ri ve  product  
manual .  Each  excepti on  has  a  
correspond ing  Axis  Exception  
Action .  Exceptions  that  are  
confi gu red  to  be  I gnored  are  
on l y vi s i b le  i n  th i s  attri bu te.  

See  Mfg .  
Exception  
Table  

(Publ i shed  i n  
Product  
Manual )  

657  Requ i red  
– Al l  

Get   Axi s  Fau l ts  LWORD A b i t  map  that  represents  the  
s tate  of a l l  s tandard  run time  
fau l ts .  The  b i t  map  i s  i den ti cal  to  
that  of the  Axis  Excepti ons  
attri bu te.  Fau l t  b i ts  when  set  are  
l atched  un ti l  a  fau l t  reset  occurs .  
A fau l t  reset  cl ears  the  run time  
fau l t  b i ts ,  bu t  the  b i ts  set  aga in  
immed iately i f the  underl yi ng  
exception  cond i ti on  i s  s ti l l  
present.  Any exceptions  whose  
Axis  Excepti on  Action  i s  
confi gu red  to  i g nore  or report  as  
a l arms  do  not  appear i n  th i s  
attri bu te.  

See  
Semantics  i n  
7 . 3. 1 4 . 2 .  

658  Requ i red  
– Al l  

Get   Axi s  Fau l ts  
– Mfg  

LWORD A b i t  map  that  represents  the  
s tate  of a l l  manufactu rer speci fi c  
run time  fau l ts .  The  b i t  map  i s  
i denti ca l  to  that  of the  Mfg .  Axi s  
Exceptions  attri bu te.  Fau l t  b i ts  
when  set  are  l atched  u n ti l  a  fau l t  
reset  occurs.  A fau l t  reset  cl ears  
the  run time  fau l t  b i ts ,  bu t  the  
b i ts  set  agai n  immed iatel y i f the  
underl yi ng  excepti on  cond i ti on  
i s  s ti l l  present.  Any excepti ons  
whose  Axis  Excepti on  Action  i s  
confi gu red  to  i g nore  or report  as  
a l arms  do  not  appear i n  th i s  
attri bu te.  

See  Mfg .  
Exception  
Table  

(Publ i shed  i n  
Product  
Manual )  

659  Requ i red  
– Al l  

Get   Axi s  
Alarms 

LWORD A b i t  map  that  represents  the  
current  state  of a l l  s tandard  
a l arm  cond i ti ons.  The  b i t  map  i s  
i denti ca l  to  that  of the  S td .  Axi s  
Exceptions  attri bu te.  On ly 
exception  cond i ti ons  whose  Axis  
Exception  Action  i s  confi gured  
to  report  as  an  a l arm  appear i n  
th i s  attri bu te,  and  wi l l  not  be  
reported  i n  the  Axis  Fau l ts  
attri bu te.  Alarm  bi ts  when  set  
are  not  l atched  and  wi l l  cl ear as  
soon  as  the  underl yi ng  
exception  cond i ti on  i s  corrected .  

See  
Semantics  i n  
7 . 3 . 1 4. 2 .  
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Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

660  Requ i red  
– Al l  

Get   Axi s  
Alarms  – 
Mfg  

LWORD A b i t  map  that  represents  the  
current  state  of a l l  manufacturer 
speci fi c  a l arm  cond i ti ons.  The  
b i t  map  i s  i denti cal  to  that  of the  
Mfg .  Axis  Exceptions  attri bu te.  
On ly exception  cond i ti ons  
whose  Axis  Excepti on  Action  i s  
confi gu red  to  report  as  an  a l arm  
appear i n  th i s  attri bu te,  and  wi l l  
not  be  reported  i n  the  Axis  
Fau l ts  attri bu te.  Alarm  b i ts  when  
set  are  not  l atched  and  wi l l  cl ear 
as  soon  as  the  underl yi ng  
exception  cond i ti on  i s  corrected .  

See  Mfg .  
Exception  
Table.  

(Publ i shed  i n  
Product  
Manual )  

 

7.3. 1 4.2  Semantics:  Standard  Exception  Table  

Table  98  defines  a  l i s t  of standard  exception  cond i ti ons  associated  wi th  the  Axis  Exceptions,  
Axis  Fau l ts ,  and  Axis  Alarms attribu tes .  Wh i le  the  Axis  Exceptions,  Axis  Fau l ts,  and  Axis  
Alarms attribu tes  are  a l l  Requ ired  in  the  CIP  Motion  device  implementation ,  support for each  
of the  i nd ividual  exception  cond i tions  therein  i s  l eft  Optional .  The  Ru le  column  i n  Table  98  
i nd icates  the  Device  Function  Codes  where  the  associated  exception  is  appl icable.  
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Table  98  – Standard  Exception  Table  

Bi t  Ru le  Exception  Description  

0  -  --  Reserved  --  Th i s  b i t  cannot be  used  s i nce  the  Alarm  Codes  and  Fau l t  Code  
are  defi ned  by the  associated  exception  b i t  number and  an  Al arm  
Code  or Fau l t  Code  of 0  means  no  a l arm  or fau l t  cond i ti on  i s  
present.  

1  D  Motor Overcurrent  Motor cu rrent  has  exceeded  i ts  rated  peak or i nstan taneous  
current  l im i t.  

2  D  Motor Commutation  Permanent magnet  motor commutation  probl em  detected .  
Example  wou ld  be  an  i l l egal  s tate  “1 1 1 ”  or “000”  for a  UVW 
commutation  device.  

3  D  Motor Overspeed  FL  Motor speed  has  exceeded  i ts  maximum  l im i t  g i ven  by the  Motor 
Overspeed  Factory Lim i t  attri bu te  associated  wi th  the  motor type.  

4  D  Motor Overspeed  UL  Motor speed  has  exceeded  the  user d efi ned  speed  l im i t  g i ven  by 
Motor Overspeed  User Lim i t.   

5  D  Motor Overtemperature  FL  Motor temperatu re  has  exceeded  i ts  factory set  temperatu re  l im i t  
g i ven  by Motor Overtemperature  Factory L im i t,  or the  i n teg ra l  
motor thermal  swi tch  has  tri pped .  

6  D  Motor Overtemperature  UL  Motor temperatu re  has  exceeded  the  user defi ned  temperatu re  
l im i t  g i ven  by Motor Overtemperatu re  User L im i t.  

7  D  Motor Thermal  Overl oad  FL   Motor thermal  model  has  exceeded  i ts  factory set  thermal  
capaci ty l im i t  g i ven  by Motor Thermal  Overload  Factory L im i t.  

8  D  Motor Thermal  Overl oad  UL   Motor thermal  model  has  exceeded  i ts  user d efi ned  thermal  
capaci ty g i ven  by Motor Thermal  Overl oad  User L im i t.  

9  D  Motor Phase  Loss  The  current  i n  one  or more  motor phases  has  been  l ost  or has  
been  bel ow a  factory set  th reshold  or,  i f supported ,  the  confi gured  
Motor Phase  Loss  Lim i t.  Th i s  excepti on  i s  a l so  associated  wi th  
the  opti onal  Torque  Prove  function  that  tests  motor cu rren t  
agai nst  an  engaged  mechan ica l  brake.   

Duri ng  normal  operation  i n  the  Runn ing  state,  the  motor phase  
l oss  test  cycles  th rough  the  th ree  motor cu rrents  checking  that  
cu rrent  i n  each  motor phase  exceeds  the  th reshold  l evel .  When  
the  phase  bei ng  checked  exceeds  the  l evel ,  the  check i s  
advanced  to  the  next  phase.  I f any phase  fa i l s  to  exceed  the  l eve l  
wi th i n  a  vendor speci fi c  t ime  peri od ,  e . g .  one  second ,  th i s  
exception  i s  i ssued .  The  motor phase  l oss  test  on l y runs  when  the  
motor i s  runn ing  above  a  vendor speci fi ed  speed .   

When  Torque  Proving  i s  enabl ed ,  the  motor phase  cu rrent  i s  
checked  du ri ng  the  S tarti ng  s tate.  The  current  i s  appl i ed  to  the  
motor at  a  fi xed  ang le  that  i s  known  to  produce  curren t  i n  a l l  th ree  
motor phases;  hence  th i s  test  takes  very l i ttl e  time  to  execu te.  
The  Motor Phase  Loss  Lim i t  i s  used  to  d eterm ine  i f the  d ri ve  can  
produce  torque.  The  measured  curren t  i n  a l l  th ree  phases  need  to  
exceed  th i s  l eve l  for a  pass  to  occur.  

1 0  D  I nverter Overcu rren t   I nverter cu rren t  has  exceeded  the  factory set  peak or 
i nstantaneous  cu rrent  l im i t.  

1 1  D  I nverter Overtemperature  
FL   

I nverter temperature  has  exceeded  i ts  factory set  temperatu re  
l im i t  g i ven  by I n verter Overtemperatu re  Factory L im i t.  

1 2  D  I nverter Overtemperature  
UL   

I nverter temperature  has  exceeded  the  user d efi ned  temperature  
l im i t  g i ven  by I n verter Overtemperatu re  User Lim i t.  

1 3  D  I nverter Thermal  Overl oad  
FL   

I nverter thermal  model  has  exceeded  i ts  factory set  thermal  
capaci ty l im i t  g i ven  by I n verter Thermal  Overload  Factory L im i t.  

1 4  D  I nverter Thermal  Overl oad  
UL   

I nverter thermal  model  has  exceeded  i ts  user defi ned  thermal  
capaci ty g i ven  by I n verter Thermal  Overl oad  User Lim i t.  

1 5  BD  Converter Overcu rrent  Converter curren t  has  exceeded  the  factory set  peak or 
i nstan taneous  current  l im i t  

1 6  BD  Converter Ground  Current  
FL  

Ground  Cu rrent  has  exceeded  i ts  factory set  current  l im i t  g i ven  by 
Converter Ground  Current  Factory L im i t.  

1 7  BD  Converter Ground  Curren t  
UL  

Ground  Cu rrent  has  exceeded  user d efi ned  l im i t  g i ven  by 
Converter Ground  Current  User L im i t.  
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Bi t  Ru le  Exception  Description  

1 8  BD  Converter Overtemperature  
FL   

Converter temperature  has  exceeded  i ts  factory set  temperatu re  
l im i t  g i ven  by Converter Overtemperature  Factory Lim i t.  

1 9  BD  Converter Overtemperature  
UL   

Converter temperature  has  exceeded  the  user defi ned  
temperatu re  l im i t  g i ven  by Converter Overtemperatu re  User L im i t.  

20  BD  Converter Thermal  
Overload  FL   

Converter thermal  model  has  exceeded  i ts  factory set  thermal  
capaci ty l im i t  g i ven  by Converter Thermal  Overl oad  Factory L im i t.  

21  BD  Converter Thermal  
Overload  UL   

Converter thermal  model  has  exceeded  i ts  user defi ned  thermal  
capaci ty g i ven  by Converter Thermal  Overl oad  User Lim i t.  

22  BD  Converter AC Power Loss  Mu l ti p l e  AC phases  have  been  l ost  on  the  AC l i ne  to  the  
converter,  usual l y as  a  resu l t  of open ing  an  AC l i ne  contactor.  
When  associated  wi th  an  external  converter i n  a  Shared  AC/DC or 
Shared  DC bus  confi gu rati on ,  the  AC Power Loss  cond i ti on  
detected  by the  converter can  be  conveyed  vi a  the  CIP  Motion  
Connection ’s  Contro l  S tatus  e l ement.  General l y,  th i s  excepti on  i s  
not  asserted  u n less  the  device’ s  power structu re  i s  enabl ed .  

23  BD  Converter AC S i ng le  Phase  
Loss  

One  AC phase  has  been  l ost  on  the  AC l i ne  to  the  converter.  

24  BD  Converter AC Phase  Short  A short  has  been  detected  between  an  AC phase  and  another AC 
phase  or g round .  

25  BD  Converter Pre-Charge  
Fai l u re  

A prob lem  has  been  detected  i n  the  Converter’ s  Pre-Charge  
ci rcu i try preventi ng  the  DC Bus  from  charg ing  to  an  acceptabl e  
vol tage  l evel .  

26  -  --  Reserved  --   

27  BD  Bus  Regu lator 
Overtemperatu re  FL   

Bus  Regu lator temperature  has  exceeded  i ts  factory set  
temperatu re  l im i t  g i ven  by Bus  Regu lator Overtemperature  
Factory Lim i t.  

28  BD  Bus  Regu lator 
Overtemperatu re  UL   

Bus  Regu lator temperature  has  exceeded  the  user d efi ned  
temperatu re  l im i t  g i ven  by Bus  Regu lator Overtemperature  User 
Lim i t.  

29  BD  Bus  Regu lator Thermal  
Overload  FL   

Bus  Regu lator thermal  model  has  exceeded  i ts  factory set  thermal  
capaci ty l im i t  g i ven  by Bus  Regu lator Thermal  Overload  Factory 
L im i t.  

30  BD  Bus  Regu lator Thermal  
Overload  UL   

Bus  Regu lator thermal  model  has  exceeded  i ts  user d efi ned  
thermal  capaci ty g i ven  by Bus  Regu lator Thermal  Overload  User 
Lim i t.  

31  BD  Bus  Regu lator Fai l u re  The  bus  regu lator (shun t)  modu le  i n  a  mu l ti -axi s  system  has  a  
fai l ed .  

32  -  --  Reserved  --   

33  BD  Bus  Undervol tage  FL   DC Bus  vol tage  l eve l  i s  below the  factory set  l im i t  g i ven  by Bus  
Undervol tage  Factory Lim i t.  

34  BD  Bus  Undervol tage  UL   DC Bus  vol tage  l eve l  i s  below user d efi ned  l im i t  g i ven  by Bus  
Undervol tage  User L im i t.  

35  BD  Bus  Overvol tage  FL   DC Bus  vol tage  l eve l  i s  above  the  factory set  l im i t  g i ven  by Bus  
Overvol tage  Factory L im i t.  

36  BD  Bus  Overvol tage  UL   DC Bus  vol tage  l eve l  i s  above  user d efi ned  l im i t  g i ven  by Bus  
Overvol tage  User L im i t.  

37  BD  Bus  Power Loss   DC Bus  vol tage  l eve l  i s  below the  Bus  Power Loss  Threshold  for 
more  than  the  timeout  period  speci fi ed  Bus  Power Loss  Time  
val ue.  

38  BD  Bus  Power B l own  Fuse  DC Bus  power l oss  due  to  b l own  fuse.  

39  D  Bus  Power Leakage  DC Bus  power l eak has  been  detected  when  confi gured  for 
Standal one  operation .  Th i s  can  occur when  the  d ri ve,  confi gured  
for Standal one  operati on ,  i s  i n correctl y wi red  to  share  DC bus  
power.  
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Bi t  Ru le  Exception  Description  

40  D  Bus  Power Shari ng  An  external  converter sharing  DC Bus  power wi th  th i s  d ri ve  i n  a  
Shared  AC/DC or Shared  DC confi guration  has  requested  that  th i s  
d ri ve  s top  consum ing  power from  the  shared  DC Bus.  Th i s  may 
requ i re  that  the  d ri ve  be  d i sab l ed  to  remove  i ts  DC Bus  Power 
l oad  from  the  fa i l ed  converter.  When  there  i s  no  commun ication  
l i nk between  th i s  d ri ve  and  the  external  converter,  the  control l er 
can  mon i tor the  DC Bus  Un load  bi t  of the  converter axi s  and ,  i f 
set,  i t  can  i n i ti ate  Bus  Power Sharing  exceptions  on  a l l  d ri ves  
associated  wi th  the  converter.  See  the  DC Bus  Un load  s tatus  b i t  
defi n i ti on  associated  wi th  the  Axis  Status  attri bu te  for a  d etai l ed  
descripti on  of th i s  behavi or.  

41  E  Feedback S igna l  No ise  FL  Noise  i nduced  A/B  channel  s tate  changes  ( i l l egal  s tates)  from  a  
feedback device  were  detected  by the  d ri ve.  Speci fi cal l y,  the  
number of these  no i se  even ts  that  have  occurred  on  th i s  channel  
has  exceeded  the  Feedback Noi se  Factory L im i t.  The  offend i ng  
feedback channel  n umber i s  encoded  i n  the  associated  
Fau l t/Alarm  Sub  Code.  

42  E  Feedback S igna l  No ise  UL  Noise  i nduced  A/B  channel  s tate  changes  ( i l l egal  s tates)  from  a  
feedback device  were  detected  on  a  feedback channel .  
Speci fi cal l y,  the  number of these  noi se  even ts  that  have  occurred  
on  th i s  channel  has  exceeded  the  Feedback Noise  User Lim i t.  
The  offend i ng  feedback channel  i s  encoded  i n  the  associated  
Fau l t/Alarm  Sub  Code.  

43  E  Feedback S igna l  Loss  FL  One  or more  A/B  channel  s i gnal s  from  a  feedback device  are  
open ,  shorted ,  m iss ing ,  or severe ly attenuated .  Speci fi cal l y,  the  
detected  vo l tage  l evel s  of the  s i gna l s  are  bel ow the  Feedback 
S ignal  Loss  Factory L im i t.  The  offend ing  feedback channel  i s  
encoded  i n  the  associated  Fau l t/Alarm  Sub  Code.  

44  E  Feedback S igna l  Loss  UL  One  or more  A/B  channel  s i gnal s  from  a  feedback device  are  
open ,  shorted ,  m iss ing ,  or severe ly attenuated .  Speci fi cal l y,  the  
detected  vo l tage  l evel s  of the  s i gna l s  are  bel ow the  Feedback 
S ignal  Loss  User L im i t.  The  offend i ng  feedback channel  i s  
encoded  i n  the  associated  Fau l t/Alarm  Sub  Code.  

45  E  Feedback Data  Loss  FL  The  number of consecu ti ve  m issed  or corrupted  seri a l  d ata  
packets  over the  seri a l  data  channel  from  a  feedback device  has  
exceeded  the  Feedback Data  Loss  Factory L im i t.  The  offend i ng  
feedback channel  i s  encoded  i n  the  associated  Fau l t/Alarm  Sub  
Code.  

46  E  Feedback Data  Loss  UL  The  number of consecu ti ve  m issed  or corrupted  seri al  d ata  
packets  over the  seri al  data  channel  from  a  feedback device  has  
exceeded  the  Feedback Data  Loss  User L im i t.  The  offend ing  
feedback channel  i s  encoded  i n  the  associated  Fau l t/Alarm  Sub  
Code.  

47  E  Feedback Device  Fa i l u re  The  feedback device  has  detected  an  i n terna l  error.    

48  -  --  Reserved  --   

49  D  Brake  S l i p  Motor d i splacement has  exceeded  the  Brake  S l i p  Tol erance  wh i l e  
the  mechan ical  brake  i s  engaged .  

50  D  Hardware  Overtravel  
Posi ti ve  

Axis  moved  beyond  the  physical  travel  l im i ts  i n  the  posi ti ve  
d i rection  and  acti vated  the  Pos i ti ve  Overtravel  l im i t  swi tch .  

51  D  Hardware  Overtravel  
Negati ve  

Axis  moved  beyond  the  physical  travel  l im i ts  i n  the  negati ve  
d i recti on  and  acti vated  the  Negati ve  Overtravel  l im i t  swi tch .  

52  E  Posi ti on  Overtrave l  Pos i ti ve  Axis  actual  pos i ti on  exceeded  the  confi gu red  Pos i ti on  L im i t  – 
Posi ti ve  attri bu te  value  i n  the  posi ti ve  d i rection .  (Drive  Scal i ng  
on l y)  

53  E  Posi ti on  Overtrave l  
Negati ve  

Axis  actual  posi ti on  exceeded  the  confi gu red  Posi ti on  Lim i t  – 
Negati ve  attri bu te  va lue  i n  the  negati ve  d i rection .  (Dri ve  Scal i ng  
on l y)  

54  D  Excessive  Posi ti on  Error  The  Pos i ti on  Error val ue  of the  pos i ti on  con tro l  l oop  has  exceeded  
the  confi gured  val ue  for Posi ti on  Error To lerance.   

55  D  Excessive  Vel oci ty Error  The  Vel oci ty Error va l ue  of the  vel oci ty con trol  l oop  has  exceeded  
the  confi gured  val ue  for Veloci ty Error Tolerance.  

56  D  Overtorque  Lim i t  Motor torque  has  ri sen  above  u ser defi ned  maximum  torque  l evel  
g i ven  by Overtorque  Lim i t.  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 205  –  

Bi t  Ru le  Exception  Description  

57  D  Undertorque  Lim i t  Motor torque  has  d ropped  below user defi ned  m in imum  torque  
l evel  g i ven  by Undertorque  Lim i t.  

58  -  --  Reserved  --   

59  -  --  Reserved  --   

60  Al l  I l l ega l  Control  Mode  Control l er has  speci fi ed  an  unsupported  Control  Mode  or 
Feedback Mode   

61  BD  Enabl e  I npu t  Deacti vated  Enabl e  I npu t  has  been  deacti vated  wh i l e  the  axi s  power structu re  
i s  enabl ed  and  suppl yi ng  cu rren t  to  the  DC Bus  or motor.  

62  Al l  Con trol l er I n i ti ated  
Excepti on  

Exception  generated  speci fi cal l y by control l er.  

63  Al l  External  Exception  I npu t  Exception  generated  by external  i npu t  to  device.  

 

7.3. 1 5  Fau l t and  alarm  Log  attributes  

The attributes  i n  Table  99  are  used  i n  con j unction  wi th  device  based  fau l t and  alarm  logs.  
These  l ogs  are  bas ical l y a  l i st of data  records  wi th  each  record  correspond ing  to  a  fau l t or 
a larm  related  cond i ti on  detected  by the  device.  The  Motion  Device  Axis  Object speci fication  
does  not speci fical l y defi ne  the  Fau l t  Log  or Alarm  Log  structures;  the  log  structu re  i s  left  to  
the  device  vendor’s  d i scretion .  The  speci fication  does,  however,  requ ire  that certa in  
i n formation  exist  i n  the  Fau l t Log  and  Alarm  Log  records.  

For the  purposes  of the  d iscuss ion  that fol l ows,  a  represen tative  structu re  for a  Fau l t Log  
cou ld  l ook l ike  the  fo l l owing :  

Struct  

{  

Index;   //  Index to the latest fault record element 

Fault Log Record Struct  //  Array of fault records  

{  

Fault Type;  //  Type of fault 

Fault Code;  //  Specific fault identifier 

Fault Sub Code;  //  Extended fault diagnostic info 

Fault Action;  //  Drives  response to the fault condition 

Time Stamp;   //  Time when this  fault occurred 

}  [ 25]    //  Store last 25  fault records  in this  circular buffer.  

}  

Sim i larl y an  a larm  log  cou ld  look l ike  the  fol lowing :  

Struct  

{  

Index;   //  Index to the latest alarm record element 

Alarm Log Record Struct  //  Array of alarm records  

{  

Alarm Type;  //  Type of alarm 

Alarm Code;  //  Specific alarm identifier 

Alarm Sub Code;  //  Extended alarm diagnostic info 

Alarm State;  //  Alarm turned on ( 1)  or turned off ( 0)  

Time Stamp;  //  Time stamp when this  alarm transition occurred.  

}  [ 25]    //  Store last 25  alarm records  in circular buffer 

}  

 

Fau l t  and  a larm  logs  serve  several  purposes  i n  the  CIP  Motion  device.  F i rst,  they provide  a  
mechan ism  to  queue  up  mu l tip le  fau l t and  a larm  events  wi th  thei r associated  time stamps  for 
subsequent transfer to  the  control ler for the  purpose  of bu i l d ing  a  user accessib le  repl ica  of 
the  fau l t and  a larm  log  i n  the  con trol l er.  Second ,  the  l og  record  e lements  themselves  provide  
an  efficient way to  communicate  fau l t and  a larm  in fo  to  the  control ler.  I nstead  of send ing  24  
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bytes  of fau l t attri bu tes  to  the  control ler every update,  the  device  on l y needs  to  send  a  1  byte  
Fau l t Code  correspond ing  to  a  fau l t  that has  occurred .  

To  faci l i tate  transfer of fau l t and  a larm  records  to  the  control ler,  a ttri butes  are  defined  for 
each  of the  associated  record  e lements  that map d i rectl y to  e lements  i n  the  CIP  Motion  
Device-to-Control l er connection ’s  Status  Data  Set and  to  correspond ing  attributes  of the  
Motion  Control  Axis  Object.  

One  fau l t l og  record  and  one  a larm  l og  record  can  be  transferred  to  the  con trol l er per 
connection  update.  The  Last Received  ID  is  used  by the  d ri ve  to  determ ine  i f the  data  that 
was  sent was  processed  successfu l l y,  i . e .  that the  Fau l t and  Alarm  Codes  passed  as  part  of 
the  Device-to-Con trol l er connection ’s  Status  Data  B lock have  been  entered  in to  the  
con trol l er’s  fau l t  and  a larm  logs.  Th is  cond i tion  a l l ows  the  device  to  send  the  next Fau l t  Code  
and  Alarm  Code  i n  the  sequence.  When  the  device  has  successfu l l y transm i tted  the  most  
recent fau l t or a l arm  event,  the  device  then  sends  the  No Fau l ts  for no  new fau l ts  or No  
Alarms for no  new a larm  cond i ti ons  to  report.  Al ternativel y,  the  device  may clear the  
associated  Status  Data  Set b i ts  i nd icati ng  to  the  con trol l er that there  are  no  fau l ts  or a larms  to 
report.  
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Table  99  – Fau l t and  Alarm  Log  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

661  Requ i red  
– Al l  

Get   Axi s  
Fau l t  
Code  

USINT An  8-b i t  enumeration  that,  when  the  Axis  Fau l t  Type  i s  non -zero,  speci fi es  the  
b i t  number of a  fau l t  cond i ti on  i n  an  axi s  fau l t  l og  record .  Possib le  sou rces  of 
fau l ts  i ncl ude  standard  and  manufactu rer speci fi c  I n i ti a l i zati on  Fau l ts ,  Axis  
Fau l ts  and  Axis  Safety Fau l ts .   

I n  the  case  of a  Fau l t  Type  =  0 ,  th i s  val ue  i n d icates  the  source  of a  fau l t  
cl eari ng  event.  Possible  fau l t  cl eari ng  even ts  are  a  devi ce  reset,  a  fau l t  reset  
request,  a  shu tdown  reset request,  or a  reset  resu l ti ng  from  open i ng  a  CIP  
Moti on  Connection .  A Reset shal l  be  recorded  regard less  of whether or not  the  
axi s  i s  curren tl y fau l ted .  

Th i s  attri bu te  i s  desi gned  to  be  passed  to  the  con trol l er vi a  the  CI P  Motion  
Connection ’s  Cycl i c  Data  B lock  for the  purpose  of repl i cati ng  the  devices ’  fau l t  
attri bu tes  and  fau l t  l og .  

A val ue  of 0  i nd icates  that  a l l  fau l ts  have  been  cl eared  and  there  are  no  new 
fau l t  l og  records  to  report.  

I f Axi s  Fau l t  Type  ! =  0  

Enumeration :  

0  to  255:  B i t  Number of Fau l t  

I f Axi s  Fau l t  Type  =  0  

Enumeration :  

0  =  No  Fau l ts  

1  =  Device  Reset (Power Cycle)  

2  =  Fau l t  Reset  

3  =  Shutdown  Reset  

4  =  Connection  Reset  

5  to  255  =  ( reserved )  

662  Requ i red  
– Al l  

Get   Axi s  
Fau l t  
Type  

USINT An  8-b i t  enumeration  that  speci fi es  the  sou rce  of a  fau l t  cond i ti on  or a  fau l t  
cl eari ng  even t i n  an  axi s  fau l t  l og  record .  Poss ible  sou rces  of fau l ts  i ncl ude  
s tandard  and  manufactu rer speci fi c  I n i t i a l i zation  Fau l ts ,  Axis  Fau l ts  and  Axis  
Safety Fau l ts .  Th i s  attri bu te  i s  designed  to  be  passed  to  the  control l er vi a  the  
CI P  Moti on  Connection ’s  Cycl i c  Data  B lock for the  pu rpose  of repl i cati ng  the  
devices ’  fau l t  attri bu tes  and  fau l t  l og .  A val ue  of 0  i n d icates  that  fau l ts  have  
been  cl eared .  I n  th i s  case  the  Axis  Fau l t  Code  i nd icates  what  speci fi c  fau l t  
cl eari ng  event  took p l ace  to  cl ear the  fau l ts .  

Enumeration :  

0  =  Fau l ts  Cl eared  

1  =  I n i ti a l i zation  Fau l t  

2  =  I n i ti a l i zation  Fau l t  – Mfg  

3  =  Axis  Fau l t  

4  =  Axis  Fau l t  – Mfg   

5  =  APR Fau l t  

6  =  APR Fau l t  – Mfg  

7  =  Axis  Safety Fau l t  

8  =  Axis  Safety Fau l t  – Mfg  

9  to  1 27:  Reserved   

1 28  to  255:  Vendor Speci fi c  

663  Requ i red  
– Al l  

Get   Axi s  
Fau l t  
Time  
Stamp 

LINT A 64-b i t  Time  Stamp of the  axi s  fau l t  cond i ti on  or fau l t  cl eari ng  even t i n  an  axi s  
fau l t  l og  record .  The  time  s tamp format  fol l ows  the  CI P  Sync standard  wi th  0  
correspond ing  to  1 970-01 -01 .  Th i s  attri bu te  i s  desi gned  to  be  passed  to  the  
con trol l er vi a  the  CI P  Moti on  Connection ’s  Cycl i c  Data  B lock for the  pu rpose  of 
repl i cati ng  the  devices ’  fau l t  l og .  I f the  fau l t  l og  record ’s  Axis  Fau l t  Type  and  
Axis  Fau l t  Code  attri bu tes  are  0 ,  the  Axis  Fau l t  Time  Stamp ind icates  time  that  
the  axi s  fau l ts  were  l ast  cl eared .  

Nanoseconds  (CIP  Sync)  
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Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

664  Opti onal  
– Al l  

Get   Axi s  
Alarm  
Code  

USINT  An  8-bi t  enumeration  that  speci fi es  the  b i t  number of an  a l arm  cond i ti on  i n  an  
axi s  a l arm  l og  record .  Possib le  sources  of a l arms  i ncl ude  s tandard  and  
manufacturer speci fi c  Axis  Alarms.  Th i s  attri bu te  i s  d esigned  to  be  passed  to  
the  con trol l er vi a  the  CIP  Motion  Connection ’s  Cycl i c  Data  B l ock for the  pu rpose  
of rep l i cati ng  the  devices’  a l arm  status  and  a l arm  l og .  A val ue  of 0  i n d icates  that  
no  a l arm  cond i ti ons  are  cu rren tl y present for th i s  axi s  i nstance.  

Enumeration :  

0  to  255:  B i t  Number of Alarm  

665  Opti onal  
– Al l  

Get   Axi s  
Alarm  
Type  

USINT An  8-b i t  enumeration  that  speci fi es  the  sou rce  of an  a l arm  cond i ti on  i n  an  axi s  
a l arm  l og  record .  Possib le  sources  of a l arms  i ncl ude  standard  and  manufactu rer 
speci fi c  Axis  Alarms.  Th i s  attri bu te  i s  des i gned  to  be  passed  to  the  con trol l er vi a  
the  CI P  Motion  Connection ’s  Cycl i c  Data  B l ock for the  purpose  of repl i cati ng  the  
devices’  a l arm  attri bu tes  and  a l arm  l og .  A val ue  of 0  i nd icates  that  no  a l arm  
cond i ti ons  are  curren tl y presen t for th i s  axi s  i nstance.  

Enumerati on :  

0  =  No  Al arms  

1  =  S tart  I nh ib i t  

2  =  S tart  I nh ibi t  – Mfg  

3  =  Axis  Alarm  

4  =  Axis  Alarm  – Mfg  

5  to  1 27:  Reserved  

1 28  to  255:  Vendor Speci fi c   

666  Opti onal  
– Al l  

Get   Axi s  
Fau l t  Sub  
Code  

USINT An  8-b i t  enumeration  that  speci fi es  the  fau l t  sub  code  of a  fau l t  cond i ti on  i n  an  
axi s  fau l t  l og  record .  Th i s  attri bu te  a l l ows  add i ti onal  deta i l  to  be  provi ded  i n  the  
case  of some  fau l ts ,  and  has  a  d i fferen t  i n terpretation  for each  fau l t.  Non -zero  
val ues  i n d icate  that  add i ti onal  detai l  i s  present.  Th i s  attri bu te  i s  designed  to  be  
passed  to  the  con trol l er vi a  the  CIP  Moti on  Connection ’s  Cycl i c  Data  B l ock for 
the  pu rpose  of repl i cati ng  the  devices’  fau l t  l og .  

Enumeration :  

speci fi c  to  fau l t  cond i ti on .  

667  Opti onal  
– Al l  

Get   Axi s  
Alarm  
Sub  Code  

USINT An  8-b i t  enumeration  that  speci fi es  the  a l arm  sub  code  of an  a l arm  cond i ti on  i n  
an  axi s  a l arm  l og  record .  Th i s  attri bu te  a l l ows  add i ti ona l  detai l  to  be  provided  i n  
the  case  of some  a larms,  and  has  a  d i fferent  i n terpretati on  for each  a larm .  Non-
zero  val ues  i nd icate  that  add i ti onal  detai l  i s  present.  Th i s  attri bu te  i s  desi gned  
to  be  passed  to  the  control l er vi a  the  CIP  Moti on  Connection ’s  Cycl i c  Data  B lock 
for the  pu rpose  of repl i cati ng  the  devices’  a l arm  l og .  

Enumeration :   

speci fi c  to  a l arm  cond i ti on .  
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Access  
ru le  
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name 

Data  
type  

Description  of 
attribute  

Semantics  of values  

668  Requ i red  
– Al l  

Get   Axi s  
Fau l t  
Action  

USINT An  8-b i t  va l ue  cons isti ng  of two  n ibbles  whose  enumerati ons  i nd icate  the  action  
taken  by the  device  i n  response  to  the  fau l t  cond i ti on  l i s ted  i n  an  axi s  fau l t  l og  
record .  Th i s  attri bu te  i s  designed  to  be  passed  to  the  con trol l er vi a  the  CIP  
Moti on  Connection ’s  Cycl i c  Data  B lock for the  purpose  of repl i cati ng  the  
devices ’  fau l t  attri bu tes  and  fau l t  l og .  The  action  taken  by the  device  i n  
response  to  the  fau l t  may a l so  be  used  by the  con trol l er to  mod i fy motion  
p l anner and  motion  i nstruction  operati on .  The  Fau l t  Action  appl i ed  by the  device  
i s  defi ned  by a  S top  Action  fol l owed  by a  S tate  Change  Action .  

B i t  0  to  3 :  S toppi ng  Action  

Enumerati on :  

0  =  M i nor Fau l t  (No  Acti on )  

1  =  (reserved )  

2  =  Ramped  Stop  

3  =  Torque  Lim i ted  S top  

4  =  Coast 

5  to  1 5  =  reserved .  

B i t  4  to  7 :  S tate  Change  

Enumerati on :  

0  =  M i nor Fau l t  (No  Acti on )  

1  =  Hol d  

2  =  D i sable  

3  =  Shu tdown  

4  to  1 5  =  reserved .  

669  Opti onal  
– Al l  

Get   Axi s  
Alarm  
State  

USINT An  8-b i t  enumeration  that  i n d icates  the  cu rren t  state  of an  a l arm  cond i ti on  
associated  wi th  an  axi s  a l arm  log  record .  Alarm  records  are  l ogged  when  an  
a l arm  cond i ti on  occu rs ,  i . e .  when  an  a l arm  b i t  tu rns  on ,  and  when  an  a l arm  
cond i ti on  cl ears ,  i . e .  when  an  a l arm  bi t  tu rns  off.  Th i s  attri bu te  i s  designed  to  be  
passed  to  the  con trol l er vi a  the  CI P  Moti on  Connection ’s  Cycl i c  Data  B lock for 
the  pu rpose  of repl i cati ng  the  devices’  a l arm  attri bu tes  and  a l arm  l og .  I f the  
a l arm  l og  record ’s  Axis  Alarm  Code  i s  0 ,  i . e .  no  Al arm  i s  acti ve,  the  va lue  of th i s  
attri bu te  i s  a l so  0 .  

Enumerati on :  

0  =  Alarm  B i t  Off – 0  

1  =  Alarm  B i t  On  – 1  

2  to  255  =  reserved .  

670  Opti onal  
– Al l  

Get   Axi s  
Alarm  
Time  
Stamp 

LINT A 64-b i t  Time  Stamp of the  axi s  a l arm  cond i ti on  associated  wi th  an  axi s  a l arm  
l og  record .  The  time  s tamp format  fol l ows  the  CI P  Sync standard  wi th  0  
correspond ing  to  1 970-01 -01 .  Th i s  attri bu te  i s  desi gned  to  be  passed  to  the  
con trol l er vi a  the  CI P  Moti on  Connection ’s  Cycl i c  Data  B lock for the  pu rpose  of 
rep l i cati ng  the  devices’  a l arm  l og .  I f the  a l arm  l og  record ’s  Axis  Alarm  Type  and  
Axis  Alarm  Code  attri bu tes  are  0 ,  the  Axis  Alarm  Time  Stamp val ue  i s  i rrel evant  
and  may a l so  be  set  to  0 .  

Nanoseconds  (CIP  Sync)  

 

 

International  Electrotechnical  Commission

 



 – 21 0  – I EC 61 800-7-202: 201 5  © I EC  201 5  

7.3. 1 6  Exception  l im i t attributes  

The attribu te  tables  i n  Table  1 00  and  Table  1 01  con tain  a l l  exception  l im i t re lated  attributes  
associated  wi th  a  Motion  Device  Axis  Object i nstance.  Exception  L im i t  attributes  define  the  
cond i tions  under wh ich  a  correspond ing  exception  is  generated  du ring  motion  axis  operation  
that has  the  potentia l  of generati ng  ei ther a  fau l t or a larm .  They are  typical l y associated  wi th  
temperature,  curren t,  and  vol tage  cond i ti ons  of the  device  that are  con tinuous  in  nature.  
Factory L im i ts  (FL)  for exceptions  are  usual l y hard  coded  i n  the  device  and  typical l y resu l t  i n  
a  major fau l t cond i ti on .  User L im i ts  (UL)  for exceptions  are  configurable  and  typical l y used  to  
generate  a  m inor fau l t,  or a l arm  cond i ti on .  For th i s  reason ,  the  User L im i ts  are  general l y set  
i ns ide  the  correspond ing  Factory Lim i ts.  The  triggering  of a  User L im i t exception  does  not 
preclude  triggering  of the  correspond ing  Factory Lim i t  exception ;  the  two  exception  trigger 
cond i tions  are  tota l l y i ndependent  of one  another.  

Table  1 00  – Exception  Factory Limit  Info  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  name  Data  
type  

Description  of attribu te  Semantics  
of values  

678  Optional  
– D  

Get  Rotary Motor 
Overspeed  
Factory Lim i t  

REAL Retu rns  the  Factory L im i t  for 
the  Motor Overspeed  FL  
exception  based  on  a  factory 
set  val ue  determ ined  by the  
Rotary Motor Rated  Speed  or 
Rotary Motor Max Speed  
attri bu te  values.  

r/m in  

679  Optional  
– D  

Get  Linear Motor 
Overspeed  
Factory Lim i t  

REAL Retu rns  the  Factory L im i t  for 
the  Motor Overspeed  FL  
exception  based  on  a  factory 
set  val ue  determ ined  by the  
Li near Motor Rated  Speed  or 
Li near Motor Max Speed  
attri bu te  values.  

m /s  

680  Optional  
– D  

Get  Motor 
Overtemperatu re  
Factory Lim i t  

REAL Retu rns  the  Factory L im i t  for 
the  Motor Overtemperatu re  
FL  exception  based  on  a  
factory set  va l ue  related  to  
the  Motor Max Wind ing  
Temperatu re  of the  motor.  

°C  

681  Optional  
– D  

Get  Motor Thermal  
Overload  
Factory Lim i t  

REAL Retu rns  the  Factory L im i t  for 
the  Motor Thermal  Overl oad  
FL  exception  based  on  a  
factory set  va l ue  related  to  
the  Motor Thermal  Overl oad  
rati ng  of the  motor.  

%  Motor 
Rated  

682  Optional  
– D  

Get  I nverter 
Overtemperatu re  
Factory Lim i t  

REAL Retu rns  the  Factory L im i t  for 
the  I nverter Overtemperatu re  
FL  exception .  

°C  

683  Optional  
– D  

Get  I nverter Thermal  
Overload  
Factory Lim i t  

REAL Retu rns  the  Factory L im i t  for 
the  I nverter Thermal  
Overload  FL  exception .   

%  I nverter 
Rated  

684  Optional  
– BD  

Get  Converter 
Overtemperatu re  
Factory L im i t  

REAL Retu rns  the  Factory L im i t  for 
the  Converter 
Overtemperatu re  FL  
exception .  

°C  

685  Optional  
– BD  

Get  Converter 
Thermal  
Overload  
Factory L im i t  

REAL Retu rns  the  Factory L im i t  for 
the  Converter Thermal  
Overload  FL  exception .   

%  Converter 
Rated  

693  Optional  
– BD  

Get  Converter 
Ground  Cu rren t  
Factory L im i t  

REAL Retu rns  the  Factory L im i t  for 
the  Converter G round  
Curren t  FL  excepti on  

Amperes  

686  Optional  
– BD  

Get  Bus  Regu lator 
Overtemperatu re  
Factory L im i t  

REAL Retu rns  the  Factory L im i t  for 
the  Bus  Regu l ator 
Overtemperatu re  FL  
exception .   

°C  
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Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  name  Data  
type  

Description  of attribu te  Semantics  
of values  

687  Optional  
– BD  

Get  Bus  Regu lator 
Thermal  
Overload  
Factory L im i t  

REAL Retu rns  the  Factory L im i t  for 
the  Bus  Regu l ator Thermal  
Overload  FL  exception .   

%  Regu l ator 
Rated  

688  Optional  
– BD  

Get  Bus  Overvol tage  
Factory L im i t  

REAL Retu rns  the  Factory L im i t  for 
the  Bus  Overvol tage  FL  
exception .  

Vol ts   

689  Optional  
– BD  

Get  Bus  
Undervol tage  
Factory L im i t  

REAL Retu rns  the  Factory L im i t  for 
the  Bus  Undervol tage  FL  
exception .  

Vol ts  

690  Optional  
– E  

Get  Feedback Noise  
Factory L im i t  

UDINT Retu rns  the  Factory L im i t  for 
the  Feedback Noise  FL  
excepti on .   

Noi se  Counts  

691  Optional  
– E  

Get  Feedback S igna l  
Loss  Factory 
L im i t 

REAL Retu rns  the  Factory L im i t  for 
the  Feedback S ignal  Loss  FL  
exception .  

%  Nom inal  
Vol tage  

692  Optional  
– E  

Get  Feedback Data  
Loss  Factory 
L im i t 

UDINT Retu rns  the  Factory L im i t  for 
the  Feedback  Data  Loss  FL  
exception .  

Consecu ti ve  
Lost  Data  
Packets   

 

Table  1 01  – Exception  User Limit Configuration  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

694  Optional  – 
D  

Set   Motor Phase  
Loss  Lim i t 

REAL Sets  the  m in imum  motor phase  
current  for the  Motor Phase  
Loss  exception .  The  current  i n  
each  motor phase  sha l l  exceed  
th i s  val ue  d uri ng  the  motor 
phase  l oss  test  or a  Motor 
Phase  Loss  excepti on  occurs.  
Decreasing  th i s  attri bu te’ s  
val ue  l owers  sensi ti vi ty to  
phase  l oss  cond i ti ons.  A val ue  
of 0  shal l  effecti vel y d i sabl e  the  
motor phase  l oss  test.  

%  Motor 
Rated  

695  Optional  – 
D  

Set   Motor 
Overspeed  
User L im i t  

REAL Sets  the  Overspeed  User L im i t  
re l ati ve  to  Rotary Motor Rated  
Speed  or L i near Motor Max 
Speed  that  i s  a l l owable  before  
throwing  a  Motor Overspeed  UL  
exception .  

%  Motor 
Rated  

696  Optional  – 
D  

Set   Motor 
Overtemperatu
re  User L im i t  

REAL Sets  User Lim i t  for the  Motor 
Overtemperatu re  UL  excepti on .   

°C  

697  Optional  – 
D  

Set   Motor Thermal  
Overload  User 
L im i t 

REAL Sets  User L im i t  for the  Motor 
Thermal  Overload  UL  
exception .   

%  Motor 
Rated  

698  Optional  – 
D  

Set   I nverter 
Overtemperatu
re  User L im i t  

REAL Sets  User Lim i t  for the  I n verter 
Overtemperatu re  UL  excepti on .   

°C  

699  Optional  – 
D  

Set   I nverter 
Thermal  
Overload  User 
L im i t 

REAL Sets  User L im i t  for the  I n verter 
Thermal  Overload  UL  
exception .   

%  I nverter 
Rated  

700  Optional  – 
BD  

( I n teg ra l  
Converter 
on l y)  

Set   Converter 
Overtemperatu
re  User L im i t  

REAL Sets  User L im i t  for the  
Converter Overtemperature  UL  
exception .   

°C  
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ID  

Need  in  
impl .  

Access  
ru le  
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name 

Data  
type  

Description  of attribu te  Semantics  
of values  

701  Optional  – 
BD  

( I n teg ra l  
Converter 
on l y)  

Set   Converter 
Thermal  
Overload  User 
L im i t 

REAL Sets  User L im i t  for the  
Converter Thermal  Overl oad  
UL  excepti on .  

%  
Converter 
Rated  

709  Optional  – 
BD  

( I n teg ra l  
Converter 
on l y)  

Set   Converter 
Ground  
Curren t  User 
L im i t 

REAL Sets  User L im i t  for the  
Converter Ground  Curren t  UL  
exception  

%  Factory 
L im i t 

702  Optional  – 
BD  

( I n teg ra l  
Converter 
on l y)  

Set   Bus  Regu lator 
Overtemperatu
re  User L im i t  

REAL Sets  User L im i t  for the  Bus  
Regu lator Overtemperature  UL  
exception .   

°C  

703  Optional  – 
BD  

( I n teg ra l  
Converter 
on l y)  

Set   Bus  Regu lator 
Thermal  
Overload  User 
L im i t 

REAL Sets  User L im i t  for the  Bus  
Regu lator Thermal  U L  
exception .   

%  
Regu lator 
Rated  

704  Optional  – 
BD  

Set  Bus  
Overvol tage  
User L im i t 

REAL Sets  User L im i t  for the  Bus  
Overvol tage  UL  excepti on .  
Un l i ke  the  correspond ing  
Factory Lim i t,  wh ich  i s  
speci fi ed  i n  Vol ts ,  the  User 
L im i t  i s  based  on  percent  of 
Nom inal  Bus  Vol tage  d u ri ng  
operati on .  

%  Nom inal  
Bus  
Vol tage   

705  Optional  – 
BD  

Set  Bus  
Undervol tage  
User L im i t 

REAL Sets  User L im i t  for the  Bus  
Undervol tage  UL  exception .  
Un l i ke  the  correspond ing  
Factory Lim i t,  wh ich  i s  
speci fi ed  i n  Vol ts ,  the  User 
L im i t  i s  based  on  percent  of 
Nom inal  Bus  Vol tage  d u ri ng  
operati on .  

%  Nom inal  
Bus  
Vol tage  

706  Optional  – 
E  

Set   Feedback 
Noise  User 
L im i t 

UDIN
T 

Sets  User Lim i t  for the  
Feedback Noise  Overl oad  UL  
exception .  Example  of Noise  
Counts  wou ld  be  s imu l taneous  
transi ti ons  of the  A and  B  
channel  of a  quadratu re  
encoder feedback device.  

Noise  
Counts  

707  Optional  – 
E  

Set   Feedback 
S ignal  Loss  
User L im i t  

REAL Sets  User Lim i t  for the  
Feedback S igna l  Loss  UL  
exception .  Feedback i n terface  
hardware  typ ical l y mon i tor 
average  vol tage  l evel s  on  
i ncom ing  s i gna l s .  Feedback 
S ignal  Loss  cond i ti ons  occur 
when  the  average  vol tage  
l evel s  d rop  below a  percentage  
of the  vol tage  d rop  a l l owed  by 
the  Feedback S ignal  Loss  
Factory Lim i t.  

%  FL  
Vol tage  
Drop  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 21 3  – 

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

708  Optional  – 
E  

Set   Feedback Data  
Loss  User 
L im i t 

UDIN
T 

Sets  User Lim i t  for the  
Feedback Data  Loss  UL  
exception .  For d i g i ta l  feedback 
devices,  feedback i n terface  
hardware  mon i tors  the  i n teg ri ty  
of data  transferred  over the  
seria l  connecti on  to  the  
feedback device.  Feedback 
Data  Loss  cond i ti ons  occur 
when  the  two  or more  
consecuti ve  data  packets  are  
l ost  or corrupted .  

Consecuti v
e  Lost  Data  
Packets   

 

7.3. 1 7  Axis  exception  action  configuration  attribute  

7.3. 1 7. 1  General  

The configuration  attribu te  i n  Table  1 02  controls  the  action  performed  by the  device  as  a  
resu l t  of an  exception  cond i ti on .  A un ique  exception  action  i s  defi ned  for each  supported  
exception  cond i ti on .  

Table  1 02  – Axis  Exception  Action  Configuration  attribute  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

672  Requ i red  
– Al l  

Set   Axi s  
Excepti on  
Action  

USINT 
[64]  

The  Axis  Exception  Action  
attri bu te  i s  a  64-e lement 
array of enumerated  bytes  
that  speci fi es  the  action  
for the  associated  
standard  exception .  

See  Semantics  i n  7 . 3 . 1 7. 2  
for detai l s .  

Enumeration :  
0  =  I gnore  (O)  
1  =  Alarm  (O)  
2  =  M i nor Fau l t  (O)  
3  =  Major Fau l t  (R)  

4  to  254  =  reserved  

255  =  Unsupported  

673  Requ i red  
– Al l  

Set   Axi s  
Excepti on  
Action  – Mfg  

USINT 
[64]  

The  Axis  Exception  Action  
attri bu te  i s  a  64-e lement 
array of enumerated  bytes  
that  speci fi es  the  action  
for the  associated  
manufacturer speci fi c  
exception .  

See  Semantics  i n  7 . 3 . 1 7. 2  
for detai l s  

Enumeration :  
0  =  I gnore  (O)  
1  =  Alarm  (O)  
2  =  M i nor Fau l t  (O)  
3  =  Major Fau l t  (R)  

4  to  254  =  reserved  

255  =  Unsupported  

 

7.3. 1 7.2  Semantics:  Attribute  No.  672  and  673  – Axis  Exception  Action  

The Axis  Exception  Action  and  Axis  Exception  Action–Mfg.  attribu tes  are  64-element arrays  of 
enumerated  bytes  that  speci fies  the  action  for the  associated  standard  or manufacturer 
speci fic exception ,  respective l y (see  Table  1 03) .  For a  g i ven  exception ,  certa in  exception  
actions  may not be  supported .  Attempting  to  do  so  shal l  resu l t  i n  an  error.  Each  device  
product sha l l  speci fy the  avai l ab le  actions  for each  exception  that i s  supported .  I f a  speci fic  
exception  is  not  supported  by the  device,  the  on l y val i d  exception  action  enumeration  is  
“Unsupported” .  Attempting  to  wri te  any other va lue  to  the  element associated  wi th  an  
unsupported  exception  resu l ts  i n  an  error.  
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Table  1 03  – Axis  Exception  Action  defin i tions  

Enum.  Need  in  
implementation  

Name  Description  

0  Optional  I gnore  I gnore  i nstructs  the  device  to  completely i gnore  the  excepti on  cond i ti on .  
For some exceptions  that  are  fundamental  to  the  operati on  of the  axi s ,  i t  
may not  be  poss ible  to  I gnore  the  cond i ti on .  

1  Optional  Alarm  Alarm  action  s imply sets  the  associated  b i t  i n  the  Axis  Alarms  word  bu t  
does  not  otherwise  affect  axi s  behavi or.  For some exceptions  that  are  
fundamental  to  the  operati on  of the  device  i t  may not  be  possib le  to  
select  th i s  action  or any other action  that  l eaves  device  operation  
unaffected .  

2  Optional  M inor Fau l t   M inor Fau l t  action  reports  the  exception  by setti ng  the  associated  b i t  i n  
the  Axis  Fau l ts  word  bu t  does  not  affect  axi s  behavior.  M i nor Fau l ts  
a l l ow the  control l er to  take  app l i cati on  speci fi c  action  i n  response  to  the  
exception  cond i ti on .  For some exceptions  that  are  fundamental  to  the  
operati on  of the  device,  i t  may not  be  possib le  to  s imply i nd icate  the  
cond i ti on  as  a  M inor Fau l t  and  l eave  device  operation  unaffected .  
Converters  (B)  execu ti ng  a  M inor Fau l t  excepti on  action  conti nue  to  
suppl y DC Bus  Power and  do  not  set  the  DC Bus  Un load  b i t  i n  Axis  
S tatus  attri bu te.  

3  Requ i red  Maj or Fau l t  Maj or Fau l t  action  resu l ts  i n  both  setti ng  the  associated  b i t  i n  the  Fau l ts  
word  and  bri ng ing  the  axi s  to  a  stop  based  on  the  factory set  “best”  
avai l able  stopping  method .  Th i s  “best”  s topping  method  i ncl udes  both  
the  method  of d ecelerati ng  the  motor to  a  stop  and  the  fi nal  s tate  of the  
axi s  g i ven  the  expected  l evel  of control  s ti l l  avai l ab le.  The  l evel  of axi s  
control  avai l able  depends  on  the  speci fi c  excepti on  cond i ti on  and  on  the  
confi gu red  control  mode.  

The  avai l abl e  d ecelerati on  methods  are  defi ned  by the  S toppi ng  Action  
attri bu te.  S tandard  s topping  actions,  l i s ted  i n  decreasing  l evel s  of 
decelerati on  control ,  are  as  fol l ows:  

1 .  Ramp Decel  

2 .  Cu rrent  L im i t  Decel  

3 .  Coast  

I n  general ,  the  “best”  s toppi ng  action  i s  the  most control l ed  deceleration  
method  s ti l l  avai l able  g i ven  the  excepti on  cond i ti on .  

Wh i l e  the  fi nal  Axis  State  after a  Major Fau l t  i s  a lways  the  Ma j or Fau l ted  
state  the  fi na l  s tate  of the  power structu re  i n  response  to  the  Maj or Fau l t  
exception  action  can  be  any one  of the  fol l owing  s tates  that  are  l i s ted  i n  
decreasing  l evel s  of con trol  fu nctional i ty:  

1 .  Hol d  (stopped  wi th  Hol d i ng  Torque)  

2 .  D i sabl e  (stopped  wi th  Power Structure  D i sabl ed )  

3 .  Shu tdown  (stopped  wi th  Shu tdown  Action)  

The  “best”  fi nal  s tate  of the  power structu re  i s  the  state  wi th  the  most  
control  functional i ty sti l l  avai l able  g i ven  the  exception  cond i ti on .  

The  speci fi c  stoppi ng  action  and  fi nal  s tate  associated  wi th  a  g i ven  Maj or 
Fau l t  excepti on  action  i s  captu red  i n  the  Axis  Fau l t  Action  attri bu te  that  
i s  i ncl uded  i n  the  Fau l t  Log  record .  Axis  Fau l t  Action  enumerations  are  
as  fol l ows:  

S top  Action  Enumerati ons:  

0  =  No  Action  

1  =  (reserved )  

2  =  Ramped  Stop  

3  =  Cu rren t  Lim i ted  S top  

4  =  Coast 

S tate  Change  Enumerati ons:  

0  =  No  Action  

1  =  Hol d  

2  =  D i sable  

3  =  Shu tdown  
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Enum.  Need  in  
implementation  

Name  Description  

   I f the  appl i cation  requ i res  exception  action  that  i s  a  more  severe  
s topping  action  than  the  factory set  “best”  method ,  the  contro l l er shal l  
i n i ti ate  that  action .  

I f the  appl i cation  requ i res  exception  action  that  i s  l ess  severe  than  the  
factory set  “best”  method ,  the  con trol l er shal l  confi gu re  the  device  axi s  
i nstance  for a  M i nor Fau l t  exception  action  and  hand le  the  fau l t  d i rectl y.  
Th i s  may pu t  device  and  motor components  at  ri sk and  shal l  on l y be  
a l l owed  by the  device  when  there  i s  an  opportun i ty,  a l bei t  temporal ,  for 
the  device  to  remain  operational .  Th i s  i s  important  i n  appl i cations  where  
the  value  of the  product  i s  h i gher than  the  va lue  of the  motor or d evice.  

When  the  Maj or Fau l t  excepti on  action  i s  appl i ed  to  a  converter device  
(B),  s toppi ng  action  i s  not  app l i cable  (0  =  No  Action).  The  fi na l  s tates  of 
D i sabl e  or Shu tdown  for the  converter are  appl i cable,  however,  wi th  
Shu tdown  executi ng  the  confi gured  Shutdown  Action .  I n  e i ther case,  the  
DC Bus  Un load  b i t  of the  converter's  Axis  S tatus  attri bu te  i s  set  a l l owing  
the  con trol  system  to  generate  a  Bus  Shari ng  exception  on  a l l  d ri ves  that  
consume DC Bus  power from  th i s  converter.  

When  mu l ti pl e  major fau l ts  occur wi th  d i fferent  stoppi ng  actions,  the  
most  severe  of the  associated  s topping  actions  i s  appl i ed ,  i . e.  the  
s topping  action  that  requ i res  the  l owest l evel  of control  fu nctional i ty.  Th i s  
ru l e  a l so  appl i es  to  the  s topping  action  associated  wi th  the  Stoppi ng  
Action  associated  wi th  a  D i sabl e  Request.  

4  to  254   Reserved  -  

255  Requ i red  Unsupported  The  Unsupported  Exception  Action  i s  the  val ue  ass igned  to  Excepti ons  
that  are  not  supported  by the  device.  Tryi ng  to  assign  an  Exception  
Action  other than  Unsupported  to  an  excepti on  that  i s  not  supported  by 
the  device  resu l ts  i n  an  error.  

 

7.3. 1 8  In i tial ization  fau l t  attributes  

7.3. 1 8. 1  General  

The attribu te  table  i n  Table  1 04  con tains  a l l  i n i ti al i zation  fau l t re lated  attributes  associated  
wi th  a  Motion  Device  Axis  Object i nstance.  I n i ti a l i zation  Fau l ts  are  cond i ti ons  that can  occur 
during  the  device  in i tia l i zation  process  that prevent normal  operation  of the  device.  
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Table  1 04 – In i tial ization  Fau lt  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

674  Requ i red  
– Al l  

Get   I n i t i a l i zati on  
Fau l ts  

DWOR
D 

A b i t  map  that  represents  the  
s tate  of a l l  s tandard  
i n i ti a l i zati on  fau l ts .  These  
fau l ts  prevent any motion ,  and  
do  not  have  confi gu rable  fau l t  
actions.  Examples  of 
i n i t i a l i zati on  fau l ts  are  
corrupted  memory data,  
cal i bration  errors,  fi rmware  
startup  problems,  or an  i nval i d  
confi gu rati on  attri bu te  value.  
I n i ti a l i zati on  fau l ts  cannot be  
cl eared  wi th  a  Fau l t  Reset  
request,  a l though  a  power-
cycle  provides  a  new attempt 
at  i n i ti a l i zation .   

See  
Semantics  
i n  7 . 3 . 1 8. 2  

675  Requ i red  
– Al l  

Get   I n i t i a l i zati on  
Fau l ts  – Mfg  

DWOR
D 

A b i t  map  that  represents  the  
s tate  of a l l  manufactu rer 
speci fi c  i n i t i a l i zati on  fau l ts .  
These  fau l ts  prevent any 
motion ,  and  do  not  have  
confi gu rable  fau l t  actions.  
Examples  of i n i ti a l i zation  fau l ts  
are  corrupted  memory data,  
cal i bration  errors,  fi rmware  
s tartup  problems,  or an  i nval i d  
confi gu rati on  attri bu te  value.  
I n i t i a l i zati on  fau l ts  cannot be  
cl eared  wi th  a  Fau l t  Reset  
request,  a l though  a  power-
cycle  provides  a  new attempt  
at  i n i ti a l i zation .   

See  Mfg .  
I n i t i a l i zati on  
Fau l t  Table  

(Publ i shed  
i n  Product 
Manual )  

 

7.3. 1 8.2  Semantics:  Standard  In i ti al ization  Fau lt Table  

Table  1 05  defines  a  l i s t  of standard  fau l ts  associated  wi th  the  I n i ti a l i zation  Fau l ts  attribute  and  
a lso  appl icable  to  the  I n i ti al i zation  Fau l t  Code  attribu te.  

Table  1 05 – Standard  In i ti al ization  Fau l t Table  

Bi t  Exception  Description  

0  --  Reserved  --  Th i s  b i t  cannot be  used  s i nce  the  Fau l t  Code  i s  defi ned  by the  
associated  exception  b i t  number and  Fau l t  Code  of 0  means  no  fau l t  
cond i ti on  i s  present.  

1  Boot B lock Checksum  Fau l t  Checksum  or CRC error for Boot B lock of CI P  Moti on  device  detected  
as  part  of Sel f-Test.  

2  Mai n  B lock Checksum  Fau l t  Checksum  or CRC error for Ma in  B lock of CI P  Moti on  device  detected  
as  part  of Sel f-Test.  

3  Nonvolati l e  Memory 
Checksum  Fau l t  

Checksum  or CRC error for NV Memory of CIP  Motion  device  
detected  as  part  of Sel f-Test.  

4  to  31  --  Reserved  --   

 

7.3. 1 9  Start inh ibi t  attributes  

7.3. 1 9. 1  General  

The attribute  table  i n  Table  1 06  con tains  a l l  S tart I nh ib i t  re lated  attribu tes  associated  wi th  a  
Motion  Device  Axis  Object i nstance.  Start I nh ib i ts  are  cond i tions  that preven t trans i ti on  of the  
motion  axis  from  the  Stopped  S tate  i n to  any of the  operational  states.  
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Table  1 06 – Start  Inh ibi t  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

676  Requ i red  
– D  

Get  S tart  
I nh ibi ts  

WORD A bi t  map  that  speci fi es  the  
cu rrent  s tate  of a l l  s tandard  
cond i ti ons  that  i n h ib i t  s tarti ng  of 
the  axi s .  

See  
Semantics  
i n  7 . 3 . 1 9. 2  

677  Requ i red  
– D  

Get  S tart  
I nh ibi ts  – 
Mfg  

WORD A bi t  map  that  speci fi es  the  
cu rrent  s tate  of a l l  manufacturer 
speci fi c  cond i ti ons  that  i n h ib i t  
s tarti ng  of the  axi s .  

See  Mfg .  
S tart  I nh i b i t  
Table  

(Publ i shed  
i n  Product 
Manual )  

 

7.3. 1 9.2  Semantics:  Standard  Start Inh ibi t  Table  

Table  1 07  defines  a  l i st  of standard  s tart  i nh ib i ts  associated  wi th  the  Start I nh ib i ts  attribute.  

Table  1 07  – Standard  Start Inh ibi t  Table  

Bi t  Exception  Description  

0  --  Reserved  --  
Th i s  b i t  cannot be  used  s i nce  the  Start  I n h ibi t  Code  i s  defi ned  by the  
associated  b i t  number and  S tart  I nh ib i t  Code  of 0  means  no  fau l t  
cond i ti on  i s  present.  

1  Axi s  Enabl e  I npu t  Axis  Enabl e  I npu t  i s  not  acti ve.  

2  Motor Not  Configured  The  associated  motor has  not  been  confi gured  for use.  

3  Feedback Not Confi gu red  The  associated  feedback device  has  not  been  confi gu red  for use  

4  
Commutation  Not 
Confi gu red  

The  associated  PM  motor commutation  function  has  not  been  
confi gu red  for use.  

5  Safe  Torque  Off Acti ve  
The  i n teg rated  Safe  Torque  Off safety function  i s  acti ve  based  on  the  
Safe  Torque  Off Acti ve  b i t  (b i t  3)  of the  Axis  Safety Status  (Attri bu te  
No.  761 )  bei ng  set.  

6  to  1 5  --  Reserved  --   

 

7.3.20  APR fau l t  attributes  

7.3.20. 1  General  

The attribute  table  i n  Table  1 08  con tains  a l l  APR (Absolu te  Posi ti on  Recovery)  fau l t re lated  
attributes  associated  wi th  a  Motion  Device  Axis  Object i nstance.  APR Fau l ts  are  cond i ti ons  
that can  occur during  the  device  i n i ti al i zation  process  when  trying  to  restore  the  absolu te  
posi tion  of an  axis .  Un l ike  I n i tia l i zation  Fau l ts,  these  fau l ts  are  recoverable  and  may be  
cleared  wi th  a  Fau l t  Reset request.  
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Table  1 08  – APR Fau l t attributes  

Attr 
i d  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of 
attribute  

Semantics  of 
values  

756  Optional  
– E  
Dri ve  
Scal i ng  

Get   APR Fau l ts  WORD A b i t  map  that  
represents  the  state  of 
a l l  s tandard  APR 
(Absolu te  Pos i ti on  
Recovery)  fau l ts .  An  
APR fau l t  i s  generated  
when  the  system  fa i l s  to  
recover the  absol u te  
pos i ti on  of the  axi s  after 
power cycl e,  reset,  or 
reconnection .  APR fau l ts  
are  detected  du ri ng  the  
i n i ti a l  confi gu rati on  or 
i n i ti a l i zati on  of the  d ri ve  
axi s .  When  an  APR fau l t  
occurs,  the  actua l  
pos i ti on  of the  axi s  i s  no  
l onger correlated  to  the  
pos i ti on  of the  axi s  prior 
to  the  power cycle,  
reset,  or reconnect.  
Examples  of s tandard  
APR fau l ts  are  feedback 
serial  number m ismatch ,  
Axis  I D  m ismatch ,  
scal i ng  confi gu rati on  
change,  etc.  APR fau l ts  
are  recoverable  and  can  
be  cl eared  wi th  a  Fau l t  
Reset  request.  

See  semantics  i n  
7 . 3 . 20. 2  

757  Optional  
– E  
Dri ve  
Scal i ng  

Get   APR Fau l ts  
– Mfg  

WORD A b i t  map  that  
represents  the  state  of 
a l l  manufacturer APR 
(Absolu te  Pos i ti on  
Recovery)  fau l ts .  An  
APR fau l t  i s  generated  
when  the  system  fa i l s  to  
recover the  absol u te  
pos i ti on  of the  axi s  after 
power cycl e,  reset,  or 
reconnection .  APR fau l ts  
are  detected  du ri ng  the  
i n i ti a l  confi gu rati on  or 
i n i ti a l i zati on  of the  d ri ve  
axi s .  When  an  APR fau l t  
occurs,  the  actua l  
pos i ti on  of the  axi s  i s  no  
l onger correlated  to  the  
pos i ti on  of the  axi s  prior 
to  the  power cycle,  
reset,  or reconnect.  APR 
fau l ts  are  recoverable  
and  can  be  cl eared  wi th  
a  Fau l t  Reset request.  

See  Mfg .  APR 
Fau l t  Table  

(Publ i shed  i n  
Product Manua l )  

 

7.3.20.2  Semantics:  Standard  APR Fau lt Table  

Table  1 09  defines  a  l i st of standard  fau l ts  associated  wi th  the  APR Fau l ts  attribu te  and  a lso  
appl icable  to  the  APR Fau l t  Code  attribu te.  
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Table  1 09  – Standard  APR Fau lt Table  

Bi t  Exception  Description  

0  --  Reserved  --  
Th i s  b i t  cannot be  used  s i nce  the  Fau l t  Code  i s  defi ned  by the  associated  
exception  b i t  number and  Fau l t  Code  of 0  means  no  fau l t  cond i ti on  i s  
present.  

1  Memory Wri te  Error Error i n  saving  absolu te  posi ti on  data  to  NV memory.  

2  Memory Read  E rror Error i n  read ing  absolu te  posi ti on  data  from  NV memory 

3  
Feedback Seri al  
Number M ismatch  

Posi ti on  Feedback Serial  Number does  not  match  saved  Feedback Seri al  
Number 

4  
Buffer Al l ocati on  
Fau l t  

Caused  when  there  i s  not  enough  RAM  memory l eft  to  save  APR data.  

5  
Scal i ng  
Confi gu ration  
Changed  

Scal i ng  attri bu te  confi guration  for th i s  axi s  does  not  match  the  saved  scal i ng  
confi gu rati on .  

6  
Feedback Mode  
Changed  

Feedback Mode  has  changed  and  does  not  match  the  saved  Feedback Mode  
confi gu rati on .  

7  to  1 5  --  Reserved  --   

 

7.3.21  Axis  statistical  attributes  

Table  1 1 0  i ncludes  attributes  that provide  usefu l  s tatistics  on  motion  axis  operation .  

Table  1 1 0  – Axis  Statistical  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

71 0  Optional  – 
BD  

Get  Control  Power-
up  Time  

REAL E lapsed  t ime  s i nce  axi s  
control  power was  l ast  
appl i ed .  

Seconds  

71 1  Optional  – 
BD  

Get  Cumu lati ve  
Run  Time  

REAL Accumu lated  time  that  
the  axi s  has  been  
poweri ng  the  Runn i ng  
state.   

Hou rs  

71 2  Optional  – 
BD  

Get  Cumu lati ve  
Energy Usage  

REAL Accumu lated  ou tpu t  
energy of the  axi s .  

kW •h  

71 3  Optional  – 
D  

Get   Cumu lati ve  
Motor Revs  

LI NT Cumu lati ve  number of 
t imes  motor shaft  has  
tu rned .   
(Rotary Motors  On l y)  

 

71 4  Optional  – 
BD  

Get  Cumu lati ve  
Mai n  Power 
Cycles  

DINT  Cumu lati ve  number of 
times  AC Mains  has  
been  cycled .  

 

71 5  Optional  – 
BD  

Get  Cumu lati ve  
Control  Power 
Cycles  

DINT  Cumu lati ve  number of 
times  Control  Power has  
been  cycled .  

 

 

7.3.22  Axis  i nfo  attributes  

Table  1 1 1  i ncludes  attribu tes  that provide  in formation  abou t the  associated  hardware  
capabi l i ties  of Motion  Device  Axis  Object  i nstance.  
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Table  1 1 1  – Axis  Info  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

720  Requ i red  
– D  

Get  I nverter Rated  
Outpu t  Vol tage  

REAL Dri ve  i nverter ou tpu t  
vol tage  rati ng .  Th i s  val ue  
i s  hard  coded  i n  the  
device.  

Vol ts  (RMS)  

721  Requ i red  
– D  

Get  I nverter Rated  
Outpu t  Curren t  

REAL Dri ve  i nverter ou tpu t  
cu rren t  rati ng .  Th i s  va l ue  
i s  hard  coded  i n  the  
device.  

Amperes  (RMS)  

722  Requ i red  
– D  

Get  I nverter Rated  
Outpu t  Power 

REAL Dri ve  i nverter ou tpu t  
power rati ng .  Th i s  val ue  
i s  hard  coded  i n  the  
device.  

kW 

723  Optional  – 
BD  

( I n teg ra l  
Converter 
On ly)  

Get  Converter 
Rated  Ou tpu t  
Curren t  

REAL Dri ve  converter ou tpu t  
cu rren t  rati ng .  Th i s  va l ue  
i s  determ ined  by the  
motion  axi s  from  the  
associated  converter.  

Amperes  

724  Optional  – 
BD  

( I n teg ra l  
Converter 
On ly)  

Get  Converter 
Rated  Ou tpu t  
Power 

REAL Dri ve  converter ou tpu t  
power rati ng .  Th i s  val ue  
i s  determ ined  by the  
motion  axi s  from  the  
associated  converter.  

kW 

725  Optional  – 
D  

Get   Dri ve  Power 
S tructu re  Axis  
I D  

UDINT Th is  val ue  represents  an  
I D  assigned  by the  d ri ve  
vendor that  un iquel y 
i den ti fi es  the  power 
s tructu re  associated  wi th  
th i s  axi s  i nstance.  By 
con trast,  power s tructu re  
hardware  that  i s  common  
or i d en ti cal  to  a l l  axi s  
i nstances  of the  d ri ve  
(excl ud i ng  master 
feedback axes)  can  be  
i den ti fi ed  us i ng  the  Drive  
Power S tructu re  Cl ass  I D  
attri bu te.  The  Drive  
Power S tructu re  Axis  I D  
can  be  i ncl uded  as  part  
of the  data  segment  i n  
the  CIP  Moti on  
Connection 's  
Forward_Open  service  to  
confi rm  that  the  power 
s tructu re  for th i s  axi s  
i nstance  matches  the  
confi gu rati on  i n  the  
con trol l er.  Axi s  i nstances  
wi th  power structu res  
that  are  not  confi gu red  
are  set  to  0  i nd icati ng  to  
the  device  that  the  Dri ve  
Power S tructu re  Axis  I D  
for such  an  axi s  i nstance  
does  not  need  to  be  
checked .  

I D# 

 

7.3.23  General  purpose  I /O  attributes  

Table  1 1 2  i ncludes  attribu tes  that provide  to  general  purpose  analog  and  d ig i ta l  I /O  
associated  wi th  the  Motion  Device  Axis  Object i nstance.  
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Table  1 1 2  – Drive  General  Purpose  I /O  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribu te  
name 

Data  
type  

Description  of 
attribute  

Semantics  of 
values  

730  Optional  – 
BD  

Get   D i g i ta l  I npu ts  DWORD A 32-b i t  word  wi th  
whose  bi ts  can  be  
assi gned  by the  vendor 
to  general  pu rpose  
d i g i ta l  i npu ts.  

Vendor Speci fi c  
B i t  Map  

731  Optional  – 
BD  

Set   D i g i ta l  
Ou tpu ts  

DWORD A 32-b i t  word  wi th  
whose  bi ts  can  be  
assi gned  by the  vendor 
to  general  pu rpose  
d i g i ta l  ou tpu ts.  

Vendor Speci fi c  
B i t  Map  

732  Optional  – 
BD  

Get   Analog  I npu t  
1  

REAL Genera l  pu rpose  
anal ogue  i npu t  1  l evel .  

%  Fu l l  Scale  

733  Optional  – 
BD  

Get   Analog  I npu t  
2  

REAL Genera l  pu rpose  
anal ogue  i npu t  2  l evel .  

%  Fu l l  Scale  

734  Optional  – 
BD  

Set   Analog  
Outpu t  1  

REAL Genera l  pu rpose  
anal ogue  ou tpu t  2  
l evel .  

%  Fu l l  Scale  

735  Optional  – 
BD  

Set   Analog  
Outpu t  2  

REAL Genera l  pu rpose  
anal ogue  ou tpu t  2  
l evel .  

%  Fu l l  Scale  

736  Optional  – 
BD  

Set   Dri ve  Enabl e  
I npu t  
Checking  

BOOL  Boolean  val ue  that  
con trol s  whether or not  
the  d ri ve  shal l  regu l arl y 
check the  state  of the  
Dri ve  Enabl e  i npu t.  
When  Drive  Enab le  
I npu t  Checking  i s  
enabled ,  an  i nacti ve  
Dri ve  Enabl e  i npu t  
resu l ts  i n  a  Start  I nh i b i t  
cond i ti on .  I f the  Dri ve  
Enabl e  i npu t  i s  
deacti vated  wh i l e  the  
d ri ve  i s  enabl ed ,  a  
Dri ve  Enabl e  I npu t  
Deacti vated  excepti on  
i s  generated .  I f Dri ve  
Enabl e  I npu t  Checking  
i s  d i sabled ,  the  d ri ve  
shal l  not  check the  
s tate  of the  Dri ve  
Enabl e  i npu t.   

0  =  D i sabled  

1  =  Enab led  

737  Optional  – 
D  

Set   Hardware  
Overtravel  
I npu t  
Checking  

BOOL  Boolean  val ue  that  
con trol s  whether or not  
the  d ri ve  shal l  regu l arl y 
check the  state  of the  
pos i ti ve  and  negati ve  
Hardware  Overtravel  
i npu ts .  When  Hardware  
Overtravel  I npu t  
Checking  i s  enabled ,  
an  i nacti ve  Hardware  
Overtravel  i npu t  resu l ts  
i n  an  associated  
Hardware  Overtravel  
Pos i ti ve  or Negati ve  
exception .  I f Dri ve  
Hardware  Overtravel  
Checking  i s  d i sabl ed ,  
the  d ri ve  shal l  not  
check the  state  of the  
Hardware  Overtravel  
i npu ts .   

0  =  D i sabled  

1  =  Enab led  
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7.3.24  Local  Mode attributes  

Table  1 1 3  con tains  a l l  l oca l  mode  attribu tes  associated  wi th  a  Motion  Device  Axis  Object 
i nstance.  These  attribu tes  govern  the  behavior of the  Motion  Device  Axis  Object i nstance  
when  a  l ocal  d rive  ( i . e.  non-CIP  Motion)  device  in terface  requests  con trol  of axis  behavior.  

Table  1 1 3  – Local  Mode  Configuration  attributes  

Attr 
ID  

Need  i n  
impl .  

Access  
ru le  

NV Attribute  
name 

Data  
type  

Description  of attribu te  Semantics  of 
values  

750  Optional   Set   Local  
Control  

US INT  Mechan ism  for control l er to  
a l l ow a  l oca l  i n terface  to  
request l ocal  control .  
Control  impl i es,  i n  th i s  
case,  the  abi l i ty to  change  
the  state  or behavior of the  
axi s .  

Local  Con trol  Not  Al l owed  
confi gu res  the  device  to  
prevent a  l oca l  i n terface  
from  taking  con trol  of the  
d ri ve.  

Local  Con trol  Cond i ti onal l y 
Al l owed  confi gu res  the  
device  to  prevent  a  l ocal  
i n terface  from  taking  
con trol  of the  axi s  wh i l e  the  
axi s  i s  i n  an  Operati onal  
S tate,  such  as  Runn ing  or 
Testi ng .  

Local  Con trol  Al l owed  
confi gu res  the  device  to  
a l l ow a  l oca l  i n terface  to  
take  con trol  of the  axi s ,  
even  i n  an  Operational  
S tate.  Some devices  may 
not  support  th i s  state.  

Enumeration :  

0  =  Not  Al l owed  
(R)  

1  =  Cond i ti ona l l y 
Al l owed  (O)  

2  =  Al l owed  (O)  

3  to  255  =  
reserved  

 

7.3.25  Axis  Safety attributes  

The fol l owing  attribu te  tab le  conta ins  axis  attributes  associated  wi th  the  “Networked”  Safety 
functional i ty associated  wi th  a  Motion  Device  Axis  Object instance  i ncluded  i n  a  CIP  Motion  
Safety Drive.  These  attribu tes  reflect the  current state  of an  embedded  Safety Core  wi th in  the  
device  that i s  designed  to  i n teroperate  wi th  an  external  Safety Control ler via  a  CIP  Safety™ 1 7  
connection .  

The  Axis  Safety State,  Axis  Safety Status,  and  Axis  Safety Fau l t attribu tes  defined  i n  
Table  1 1 4  are  based  on  the  values  read  from  attribu tes  residen t i n  obj ects  associated  wi th  the  
Safety Core  and  are  used  by the  motion  control  system  to  mon i tor the  behavior of the  Safety 
Core  via  the  CIP  Motion  Connection .  

NOTE  The  CIP  Moti on  Safety Dri ve,  Safety Core,  CI P  Safety™  connection ,  as  wel l  as  associated  safety re lated  
objects  and  thei r attri bu tes  are  ou ts i de  the  scope  of th i s  s tandard .  The i r speci fi cati on  can  be  found  i n  [30] .  

___________ 

1 7  CIP  Safety™  i s  a  trade  mark  of ODVA,  I nc.  Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  
I n ternational  S tandard  and  does  not  consti tu te  an  endorsement by I EC  of the  trade  mark holder or any of i ts  
products.  Compl iance  to  th i s  profi l e  does  not  requ i re  use  of the  trade  mark CI P  Safety™ .  U se  of the  trade  mark 
CIP  Safety™  requ i res  perm ission  of ODVA,  I nc.  
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Table  1 1 4 – Axis  Safety Status  attributes  

Attr 
ID  

Need  in  
impl .  

Access  
ru le  

NV Attribu te  
name 

Data  
type  

Description  of attribu te  Semantics  
of values  

760  Optional  – 
DE  Safety 
on l y  

Get   Axi s  Safety 
S tate   

US INT  8-b i t  enumeration  that  
i nd icates  the  s tate  of the  
associated  Safety Supervisor 
object  of the  device.  There  i s  
on l y one  Safety Supervisor 
object  servici ng  the  CI P  
Moti on  device  so  i ts  s tate  
appl i es  to  a l l  appl i cabl e  Axis  
i nstances  of the  device.  Th i s  
means  that  a l l  i nstances  of 
th i s  object  wi l l  have  the  same  
state  for th i s  attri bu te.  

Enum  

761  Optional  – 
DE  Safety 
on l y  

Get   Axi s  Safety 
S tatus   

DWORD Col l ection  of b i ts  i nd icati ng  
the  status  of the  standard  
safety functions  for the  axi s  
as  reported  by the  embedded  
Safety Core.   

B i tmap 

762  Optional  – 
DE  Safety 
on l y  

Get   Axi s  Safety 
S tatus  – 
Mfg   

DWORD Col l ection  of b i ts  i nd icati ng  
the  status  of the  manufactu rer 
speci fi c  safety functions  for 
the  axi s  as  reported  by the  
embedded  Safety Core.  

B i tmap:  
0  to  31 :  

Vendor 
Speci fi c  

763  Optional  – 
DE  Safety 
on l y  

Get   Axi s  Safety 
Fau l ts   

DWORD Col l ection  of b i ts  i nd icati ng  
the  safety fau l t  s tatus  of the  
axi s  associated  wi th  standard  
safety functional i ty as  
reported  by the  embedded  
Safety Core.  

B i tmap 

764  Optional  – 
DE  Safety 
on l y  

Get   Axi s  Safety 
Fau l ts  – 
Mfg   

DWORD Col l ection  of b i ts  i nd icati ng  
the  safety fau l t  s tatus  of the  
axi s  associated  wi th  
manufacturer speci fi c  safety 
functional i ty as  reported  by 
the  embedded  Safety Core.  

B i tmap:  
0  31 :  

Vendor 
speci fi c  

NOTE  See  [30]  for complete  defi n i ti on  of enumerations,  b i tmaps,  and  correspond i ng  state  behavi or.  

 

7.4  Common  services  

7.4. 1  Supported  services  

The Motion  Device  Axis  Object provides  the  CIP  Common  Services  speci fi ed  i n  Table  1 1 5.  
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Table  1 1 5 – Motion  Device  Axis  Object  – Common  Services  

Service  
code (Hex)  

Need  in  implementation  Service  name  Description  of service  

Class  Instance  

03
hex

 Requ i red  Requ i red  Get_Attribu tes_List  Retu rns  the  con tents  of the  sel ected  
gettab le  attri bu tes  for g i ven  i ns tance.  

04
hex

 Requ i red  Requ i red  Set_Attribu tes_List  Sets  the  con tent  of the  selected  
settable  attri bu tes  for g i ven  i nstance.  

0E
hex

 Requ i red  Requ i red  Get_Attribu te_Sing l e  Retu rns  the  con tents  of the  sel ected  
gettab le  attri bu te  for g i ven  i nstance.  

1 0
hex

 Requ i red  Requ i red  Set_Attribu te_Si ng l e  Sets  the  con tent  of the  selected  
settable  attri bu te  for g i ven  i nstance.  

1 C
hex

 Cond i ti onal  a  N /A Group_Sync  Passes  con trol l er’ s  Grand  Master Cl ock 
I D  to  device  and  reports  i f th i s  device  
can  be  synchron i zed  wi th  the  con trol l er 
as  part  of a  g roup  of associated  
devices.  

a  Group_Sync service  i s  Requ i red  for CI P  Motion  devices  that  support  Time  Synch ron ization  service  and  
i ncl ude  the  Time  Sync Object.  

 

7.4.2  Service  specific  data  

7.4.2 . 1  General  

Common  Services  supported  by the  Motion  Device  Axis  Object have  associated  Request Data  
and  Response Data.  The  format and  syn tax of the  Service  Speci fic Data  depends  on  the  
speci fied  Service  Code.  Descriptions  of the  Service  Speci fic Data  for the  
Set/Get_Attributes_List and  Set/Get_Attribu te_Sing le  services  are  a l ready defined  i n  CIP  (see  
IEC 61 1 58-5-2  and  I EC 61 1 58-6-2) .  A description  of the  Service  Speci fic Data  associated  wi th  
the  Group_Sync service  (part of the  CIP  Sync extens ions  to  CIP  speci fications)  i s  detai led  i n  
7. 4. 2 . 2 .  

7.4.2 .2  Group_Sync 

The Group_Sync service  is  used  to  synchron ize  the  Motion  Device  Axis  Object associated  
wi th  th is  device  node  to  the  con trol ler i ssu ing  the  service  request and ,  u l timatel y,  to  a l l  other 
devices  compris ing  the  con trol l er’s  Motion  Group.  The  service  response i nd icates  “device  
synchron ized”  i f the  device  i s  presen tl y synchron i zed  to  the  same IEC  61 588: 2009  Grand  
Master as  the  con trol ler.  

The  format and  syn tax of Group_Sync Request  Data  i s  speci fied  i n  Table  1 1 6.  

Table  1 1 6  – Group_Sync Request Data Structure  

Name  Type  Description  of request parameter Semantics  of values  

Grand  Master 
Clock I D  

S I NT[8]  Clock I D  of Grandmaster Clock  
associated  wi th  the  Control l er.  

See  Time  Sync Object  i n  I EC 61 1 58-5-2  
and  I EC 61 1 58-6-2  

 

The Grand  Master C lock ID  i s  used  to  veri fy that the  I EC  61 588: 2009  PTP Grand  Master 
Clock for the  Control l er i s  the  same Grand  Master C lock associated  wi th  the  device.   

The  format and  syn tax of Group_Sync Response  Data  i s  speci fied  i n  Table  1 1 7.  
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Table  1 1 7  – Group_Sync Response  Data Structure  

Name  Type  Description  of response parameter Semantics  of values  

Sync Status  S INT Enumerated  va lue  that  i nd icates  
whether or not  the  device  i s  presentl y 
g roup  synchron i zed  or has  d i fferen t  
time  master than  control l er.  

0  =  device  synchron i zed  
1  =  device  not  synch ron i zed  
2  =  d i fferen t  Grand  Master 
3  =  cl ock skew detected  
4  to  255  =  reserved  

 

When  the  Group_Sync service  request i s  executed ,  the  device  fi rst  checks  i f the  Grand  
Master associated  wi th  the  control ler matches  the  associated  Grand  Master of the  device.  
Th is  i s  an  importan t prerequ is i te  to  successfu l l y synchron izing  device’s  l ocal  clock wi th  the  
con trol l er.  I f the  Grand  Master IDs  do  not match ,  the  Group_Sync repl ies  wi th  a  Sync Status  
of 2 ,  i nd icating  “d i fferen t grand  master” .  I f the  Grand  Master C lock IDs  match ,  then  the  
Group_Sync service  moves  on  to  check the  state  of the  device’s  clock synchron ization .  

Next,  the  device  shal l  query the  Time Sync Object to  determ ine  i f the  device  is  synchron ized .  
Th is  requ ires  that the  System  Time  Offset changes  have  been  less  than  the  Time Sync 
Threshold  (typica l l y,  1 0  µs)  for a  predeterm ined  period  of time.  I f the  device’s  clock i s  
synchron ized  wi th  a  common  Grand  Master clock,  then  the  Group_Sync service  moves  on  to  
check for poss ib le  clock skew.  Otherwise  the  service  returns  a  Sync Status  of “device  not  
synchron ized”  (1 ) .  

I f the  above cond i tions  are  met,  the  device  then  checks  for poss ib le  time  skew between  the  
con trol l er’s  System  Time and  device’s  System  Time.  Th is  check is  made  poss ib le  by the  
con trol l er’s  device  configuration  process  i nsuring  that regu lar Time Stamp and  Time Offset 
values  are  sen t to  the  device  prior to  send ing  a  Group_Sync service  request,  wh ich  i n  turn  
requ ires  that regu lar Time  Stamp and  Time  Offset values  are  sen t back to  the  control ler prior 
send ing  a  Group_Sync service  response.  The  device  performs a  clock skew check by l oad ing  
the  Control ler Time Stamp from  the  most recent Control -to-Device  packet.  I f the  sum  of the  
Control l er Time Stamp and  the  Control ler Update  Period  (CUP)  d i ffers  from  the  current device  
System  Time by more  than  one  Control ler Update  Period  (CUP),  the  con trol ler and  device  
System  Time  clocks  are  skewed .  

That  i s :  

I f | (Control l er Time Stamp +  CUP)  – Curren t Device  System  Time|  >  1  CUP  

Control l er and  Device  Clocks  are  Skewed  

E lse  

Control l er and  Device  Clocks  are  OK 

I f the  device  clock i s  not skewed,  then  the  con trol l er and  device  System  Time  clocks  are  
cons idered  fu l l y synchron ized  at th is  i nstant i n  time.  Based  on  th i s  assumption ,  the  
Group_Sync service  in i ti al i zes  the  Control ler’s  Last System  Time  Offset va lue  wi th  the  
Control l er Time Stamp.  S im i larl y,  the  service  i n i ti a l i zes  the  Device’s  Last System  Time  Offset 
value  wi th  the  value  associated  wi th  the  Current  Device  Time Stamp.  These  two  variables  
shal l  be  used  l ater when  executing  the  Time Step  Compensation  a lgori thm .  F inal l y,  the  
Group_Sync returns  wi th  Sync Status  of “device  synchron ized”  (0) .  Otherwise,  i f clock skew is  
detected ,  the  service  retu rns  a  Sync Status  of “clock skew detected”  (3) .  

When  the  control ler receives  a  “device  synchron ized”  response from  the  device,  i t  performs  i ts  
own  skew check and  Time Offset i n i tia l i zation .  I f no  clock skew is  detected ,  the  device  is  then  
cons idered  Group  Synchron ized .  I f the  control ler receives  a  non-zero Sync Status  response  
from  the  device  or fa i l s  i ts  skew test,  the  control l er shal l  send  another Group_Sync service  
request.  Th is  process  shal l  con tinue  for at  l east 1  m in  un ti l  the  device  is  Group Synchron ized  
or the  process  timeou t occurs  resu l ti ng  i n  a  con trol l er i n i tiated  connection  fau l t.  
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Once  the  control ler and  a l l  the  CIP  Motion  devices  are  group synchron ized ,  the  con trol l er then  
sets  the  Synchronous  Control  b i t  i n  the  Control ler-to-Device  Connection  Header of the  next  
cycl ic packet sen t to  the  device  i nd icating  that the  device  can  schedu le  i ts  next Device-to-
Control l er Connection  update  based  on  the  Control ler Time Stamp and  Con trol l er Update  
Period  conta ined  i n  the  connection  data.  The  device  then  ind icates  that i t  i s  send ing  
schedu led  connection  data  based  on  the  Control ler Update  Period  by setti ng  the  Sync Mode 
bi t  i n  the  Device-to-Control ler Connection  Header of the  next cycl ic  packet sen t to  the  
con trol l er.  Data  exchange between  the  con trol l er and  the  device  proceed  thereafter accord ing  
the  CIP  Motion  tim ing  model .  

7.5  Object  specific  services  

7.5. 1  Supported  services  

The Motion  Device  Axis  Object provides  the  Object Speci fic  Services  speci fi ed  i n  Table  1 1 8.  

Table  1 1 8  – Motion  Device  Axis  Object  – Object  Speci fic  Services  

Service  
code (Hex)  

Need  i n  implementation  Service  name  Description  of servi ce  

Class  I nstance  

4B
hex

 n /a  Requ i red  Get_Axis_Attribu tes_List  Retu rns  the  con tents  of the  sel ected  
gettab le  Motion  Device  Axis  Object  
attri bu tes.  

4C
hex

 n /a  Requ i red  Set_Axis_Attri bu tes_List  Sets  the  conten t  of the  selected  
settable  Moti on  Device  Axis  Object  
attri bu tes.  

4D
hex

 n /a  Requ i red  Set_Cycl i c_Wri te_List  Sets  the  attri bu te  contents  of the  
Cycl i c  Wri te  Data  b l ock.  

4E
hex

 n /a  Requ i red  Set_Cycl i c_Read_List  Sets  the  attri bu te  contents  of the  
Cycl i c  Read  Data  b lock.  

4F
hex

 n /a  Optional  – D  Run_Motor_Test  I n i ti ates  the  sel ected  test  on  the  
motor to  measure  vari ous  motor 
parameters .  

50
hex

 n /a  Optional  – D  Get_Motor_Test_Data  Retu rns  the  resu l ts  of the  preced ing  
Run_Motor_Test  service.  

51
hex

 n /a  Requ i red  – C  Run_I nerti a_Test  I n i ti ates  the  sel ected  test  on  the  
motor to  measure  the  i nerti a .  

52
hex

 n /a  Requ i red  – C  Get_I nerti a_Test_Data  Retu rns  the  resu l ts  of the  preced ing  
Run_I nerti a_Test  service.  

53
hex

 n /a  Requ i red  Run_Hookup_Test  I n i ti ates  the  sel ected  test  to  
determ ine  the  cond i ti on  of the  motor 
and  feedback device  connections.  

54
hex

 n /a  Requ i red  Get_Hookup_Test_Data  Retu rns  the  resu l ts  of the  preced ing  
Run_Hookup_Test  service.  

55  to  63
hex

   Reserved   

 

7.5.2  Service  specific  data  

7.5.2 . 1  General  

Object Speci fic Services  supported  by the  Motion  Device  Axis  Object have  associated  
Request Data  and  Response  Data.  The  format and  syn tax of the  Service  Speci fic Data  
depends  on  the  speci fied  Service  Code.  Al l  parameters  contained  i n  the  Service  Speci fic Data  
are  word  a l i gned .  Th is  i s  true  regard less  of whether the  service  speci fic request data  is  
passed  in  the  Control l er-to-Device  Connection  or as  part of an  Expl ici t  messag ing  connection .  
A description  of the  Service  Speci fic Data  associated  wi th  each  service  is  shown  i n  7 . 5. 2. 2  to  
7. 5. 2 . 1 1 .  
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7.5.2 .2  Get_Axis_Attributes_List  

The Get_Axis_Attribu tes  L ist service  provides  a  mechan ism  to  read  the  curren t value  of one  
or more  Motion  Device  Axis  Object attribu tes,  i nclud ing  attribu tes  having  a  mu l ti -d imensional  
array data  type.  The  buffer/array transfer mechan ism  can  be  used  to  transfer l arge  data  l og  
arrays  from  the  device  to  faci l i tate  features  l i ke  h i gh  speed  trend ing .   

The  format of the  Request Data  B lock for th is  service  is  shown  i n  F igure  70.  

  32-bi t  Word    

 

Get_Axis_Attributes_List Request format 

Number of Attri bu tes  -  

Attr I D  1  Attr 1  D imension  Attr 1  E lement  S i ze  

Attr S tart  I ndex 1  (array on l y)  Attr Data  E lements  1  (array on l y)  

…  …  

Attr I D  2  Attr 2  D imension  Attr 2  E lement  S i ze  

Attr S tart  I ndex 2  (array on l y)  Attr Data  E lements  2  (array on l y)  

…  …  

Attr I D  n  Attr n  D imension  Attr n  E lement  S i ze  

Attr S tart  I ndex n  (array on l y)  Attr Data  E lements  n  (array on l y)  

…  …  

IEC 

Figure 70  – Get_Axis_Attributes_List Request rormat 

Defin i ti ons  of the  i nd ividual  parameters  i n  th is  data  structure  are  as  fol l ows .  

•  Number of Attributes:  represents  the  number of attributes  con tained  i n  the  Get Axis  
Attribu te  service  request.  

•  Attr ID :  i den ti fies  the  targeted  Motion  Device  Axis  Object attribu te  to  get.  

•  Attr D imension :  determ ines  the  d imension  of the  attribu te  array.  A d imension  of zero  
means  the  attribute  is  a  s i ngu lar data  e lement and ,  therefore,  not real l y an  array at a l l .  

Mu l tid imensional  arrays  (d imension  >  1 )  are  supported  by add ing  add i ti onal  Attr Start  
I ndex and  Addr Data  E lements  values.  I f there  i s  an  error associated  wi th  a  speci fi c  
requested  get attribu te  operation ,  the  device  shal l  i nd icate  th is  by setting  the  Attr 
D imension  to  0xFF,  i n  wh ich  case  the  E lement S ize  fi e l d  con tains  the  speci fic error code.  
When  an  error code  is  present,  ne i ther the  array i ndex parameters  nor the  attribu te  data  
fie lds  are  returned .  

•  Attr E lement S ize:  determ ines  the  s i ze,  i n  bytes,  of the  attribu te  data  e lement.  Data  
e lements  shal l  be  word  a l igned ;  32-b i t  words  are  32-bi t  a l i gned  and  1 6-bi t words  are  1 6-b i t  
a l i gned .  Padd ing  may be  added  to  main tain  word  a l i gnment.  I f there  is  an  error associated  
wi th  a  speci fic  requested  get attribu te  operation ,  i . e .  Attr D imension  =  0xFF,  the  E lement 
S ize  fi e l d  then  contains  the  CIP  Common  General  Status  error code,  as  defined  i n  
I EC 61 1 58-6.  When  an  error code  i s  present nei ther the  array i ndex parameters  nor the  
attribu te  data  fi e lds  are  returned .  

•  Attr Start I ndex:  i den ti fi es  the  s tarti ng  i ndex for the  array of attribute  values  i n  the  Attr 
Data  section .  Th is  fie ld  i s  on l y present when  the  attribu te  data  type  i s  an  array ( i . e. ,  

d imension  >  0) .  

•  Attr Data  E lements:  determ ines  the  number of data  e lemen t va lues  i n  the  Attr Data  section  
for the  associated  i ndex.  Th is  fie l d  i s  on l y present when  the  attribu te  data  type  i s  an  array 

( i . e . ,  d imension  >  0 ) .  

The  s tructure  of Response Data  B lock for th is  service  i s  as  shown  i n  F igure  71 .  

International  Electrotechnical  Commission

 



 – 228  – I EC 61 800-7-202: 201 5  © I EC  201 5  

  32-bi t  Word    

 

Get_Axis_Attributes_List Response  format 

Number of Attri bu tes  -  

Attr I D  1  Attr 1  D imension  Attr 1  E lement  S i ze  

Attr S tart  I ndex 1  (array on l y)  Attr Data  E lements  1  (array on l y)  

…  …  

Attr Data  1  

…  

Attr I D  2  Attr 2  D imension  Attr 2  E lement S i ze  

Attr S tart  I ndex 2  (array on l y)  Attr Data  E lements  2  (array on l y)  

…  …  

Attr Data  2  

…  

Attr I D  n  Attr n  D imension  Attr n  E lement  S i ze  

Attr S tart  I ndex n  (array on l y)  Attr Data  E lements  n  (array on l y)  

…  …  

Attr Data  n  

…  

IEC 

Figure 71  – Get_Axis_Attributes_List Response format 

Defin i ti ons  of the  i nd ividual  parameters  i n  th is  data  structure  are  i den tical  to  the  request data  
structu re  wi th  the  add i tion  of the  Attribu te  Data  element,  wh ich  is  defined  as  fol l ows .  

•  Attr Data:  conta ins  the  curren t va lue(s)  of the  targeted  Motion  Device  Axis  Object  attribute  
i nd icated  by the  Attr I D .  I f the  attribute  is  an  array,  the  value(s)  are  l i sted  accord ing  to  the  
Attr Start I ndex and  the  number of Attr Data  E lements.  For mu l ti d imensional  arrays  

(d imension  >  1 ) ,  the  sequence  of data  move sequen tia l l y through  the  i nd ices  from  ri gh t to  
l eft.  Examples  are  provided  be low.  

EXAMPLE  1  F i gu re  72  defi nes  a  Get_Axis_Attribu tes_List  Response  for a  s imple  4-byte  DI NT scal ar attri bu te.  
S i nce  the  Attr D im  i s  0 ,  the  Attr Start  I ndex and  Attr Data  E lement fi e l ds  are  om i tted .  

Get_Axis_Attributes_List Response – 0  Dimensional  Data  Example  

Number of Attri bu tes  =  1  -  

Attr I D  =  25  Attr D im  =  0  Attr E lem  S ize  =  4  

Attr Data  =  ?   

IEC 

Figure 72  – Get_Axis_Attributes_List Response – S ing le  4-byte  attribu te  

EXAMPLE  2  F i gu re  73  defi nes  a  Get_Axis_Attribu tes_List  Response  for a  s imple  2-byte  scalar attri bu te  
showing  the  pad  byte  that  i s  added  to  main tai n  32-bi t  word  a l i gnment.  

Get_Axis_Attributes_List Response – 0  Dimensional  Data  Example  

Number of Attri bu tes  =  1  -  

Attr I D  =  20  Attr D im  =  0  Attr E lem  S ize  =  2  

Attr Data  =  ?  (Pad )  

IEC 

Figure 73  – Get_Axis_Attributes_List  Response – S ing le  2-byte  attribu te  

EXAMPLE  3  F i gu re  74  defi nes  a  Get_Axis_Attribu tes_List  Response  for the  fi rst  th ree  el ements  of a  one  
d imensional  array attri bu te  that  i s  a  U I NT.  S i nce  the  Attr E lem  S ize  for th i s  attri bu te  i s  a  2 -byte  value,  a  Pad  byte  i s  
added  to  main tai n  word  a l i gnment for any connection  data  to  fol l ow.  
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Get_Axis_Attributes_List Response  – 1  Dimensional  Array Example  

Number of Attri bu tes  =  1  -  

Attr I D  =  43  Attr D im  =  1  Attr E lem  S ize  =  2  

Attr Start  I ndex 1  =  0  Attr Data  E lements  1  =  3  

Attr Data  (0)  =  ?   Attr Data  (1 )  =  ?  

Attr Data  (2)  =  ?   (Pad )  

IEC 

Figure 74 – Get_Axis_Attributes_List Response – Byte  attribute  array 

EXAMPLE  4  F i gu re  75  defi nes  a  Get_Axis_Attribu tes_List  Response  for s i x e l ements  of a  two  d imensional  
array of REALs.  The  Attr Data  sequences  th rough  the  l eftmost array i ndex fi rst  beg i nn i ng  wi th  the  Attr Start  I n dex 1  
of 0 .  

Get_Axis_Attributes_List Response – 2  Dimensional  Array Example  

Number of Attri bu tes  =  1  -  

Attr I D  =  27  Attr D im  =  2  Attr E lem  S ize  =  4  

Attr S tart  I ndex 1  =  0  Attr Data  E lements  1  =  2  

Attr Start  I ndex 2  =  2   Attr Data  E lements  2  =  3  

Attr Data  (0,  2 )  =  ?   

Attr Data  (0,  3 )  =  ?   

Attr Data  (0,  4 )  =  ?   

Attr Data  (1 ,  2 )  =  ?   

Attr Data  (1 ,  3 )  =  ?   

Attr Data  (1 ,  4 )  =  ?   

IEC 

Figure 75  – Get_Axis_Attributes_List Response – Two Dimensional  attribute  array 

I f there  is  an  error associated  wi th  a  speci fic  requested  get attribute  operation ,  the  device  
shal l  i nd icate  th is  by setti ng  the  Attr D imension  to  0xFF,  i n  wh ich  case  the  E lement S ize  fi e l d  
may conta in  the  speci fic  error code.  When  an  error code  is  present,  ne i ther the  array i ndex 
parameters  nor the  attribute  data  fie l ds  are  returned .  

EXAMPLE  5  F i gu re  76  defi nes  such  a  case,  where  Attri bu te  29  i s  not  supported  by the  targeted  motion  axi s ,  
as  i nd icated  by the  General  S tatus  Code  of 0x1 4.  

Get_Axis_Attributes_List Response  – Attribu te  Error Example  

Number of Attri bu tes  =  3  -  

Attr I D  =  25  Attr D im  =  0  Attr E lem  S ize  =  4  

Attr Data  =  43, 5   

Attr I D  =  29  Attr D im  =  0xFF  Error Code  =  0x1 4  

Attr I D  =  43  Attr D im  =  1  Attr E lem  S ize  =  2  

Attr Start  I ndex 1  =  0  Attr Data  E lements  1  =  3  

Attr Data  [0 ]  =  55   Attr Data  [1 ]  =  45  

Attr Data  [2 ]  =  35   (Pad )  

IEC 

Figure 76  – Get_Axis_Attributes_List Response – Error example  

7.5.2 .3  Set_Axis_Attributes_List  

The Set_Axis_Attributes_List service  provides  a  mechan ism  to  wri te  a  va lue  to  one  or more  
settable  Motion  Device  Axis  Object attribu tes,  i nclud ing  attribu tes  having  a  mu l ti -d imensional  
array data  type.  The  buffer/array transfer mechan ism  can  be  used  to  bu i l d  parameter tables  i n  
the  device  for i ndexing ,  or camming  appl ications.  

The  format of the  Request Data  B lock for th is  service  i s  shown  i n  F igure  77.  

International  Electrotechnical  Commission

 



 – 230  – I EC 61 800-7-202: 201 5  © I EC  201 5  

  32-bi t  Word    

 

Set_Axis_Attributes_Li st Request format 

Number of Attri bu tes  -  

Attr I D  1  Attr 1  D imension  Attr 1  E lement  S i ze  

Attr Start  I ndex 1  (array on l y)  Attr Data  E lements  1  (array on l y)  

…  …  

Attr Data  1  

…  

Attr I D  2  Attr 2  D imension  Attr 2  E lement  S i ze  

Attr Start  I ndex 2  (array on l y)  Attr Data  E lements  2  (array on l y)  

…  …  

Attr Data  2  

…  

…  

Attr I D  3  Attr n  D imension  Attr n  E lement  S i ze  

Attr Start  I ndex n  (array on l y)  Attr Data  E lements  n  (array on l y)  

…  …  

Attr Data  3  

…  

IEC 

Figure 77  – Set_Axis_Attributes_List Request format 

Defin i ti ons  of the  i nd ividual  parameters  i n  th is  data  structure  are  as  fo l l ows .  

•  Number of Attribu tes :  represents  the  number of attributes  contained  i n  the  Set Axis  
Attribu te  service  request.  

•  Attr ID :  i den ti fi es  the  targeted  Motion  Device  Axis  Object configu ration  attribu te  to  set.  

•  Attr D imension :  determ ines  the  d imension  of the  attribu te  array.  A d imension  of zero  
means  the  attribute  i s  a  s i ngu lar data  e lement and ,  therefore,  not real l y an  array at a l l .  

Mu l tid imensional  arrays  (d imension  >  1 )  are  supported  by add ing  add i ti onal  Attr Start  
I ndex and  Addr Data  E lements  values  prior to  the  Attr Data  sequence.  

•  Attr E lemen t S ize:  determ ines  the  s i ze,  i n  bytes,  of the  attribu te  data  e lement.  Data  
e lements  shal l  be  word  a l igned ;  32-bi t words  are  32-b i t  a l i gned  and  1 6-bi t  words  are  1 6-bi t  
a l i gned .  Padd ing  may be  added  to  main tain  word  a l ignment.  

•  Attr Start I ndex:  i den ti fi es  the  s tarting  i ndex for the  array of attribute  values  i n  the  Attr 
Data  section .  Th is  fi e l d  i s  on l y present when  the  attribu te  data  type  i s  an  array ( i . e. ,  

d imension  >  0) .  

•  Attr Data  E lements :  determ ines  the  number of data  e lemen t values  based  on  the  start 
i ndex that i ncluded  i n  the  Attr Data  section .  Th is  fie l d  i s  on l y present  when  the  attribu te  

data  type  i s  an  array ( i . e. ,  d imension  >  0 ) .  

•  Attr Data:  con tains  the  new value(s)  that are  to  be  appl ied  to  the  targeted  device  
configuration  attribute  i nd icated  by the  Attr ID .  I f the  attribu te  i s  an  array,  the  new va lue(s)  
are  appl ied  accord ing  to  the  Attr Start  I ndex and  the  number of Attr Data  E lements.  For 

mu l tid imensional  arrays  (d imension  >  1 ) ,  the  l i st of Addr Data  e lements  moves  
sequentia l l y through  the  i nd ices  from  left  to  ri ght.  The  data  type  of the  Attr Data  shal l  
match  the  data  type  of the  attribu te  speci fied  by the  Attr I D .  

EXAMPLE  1  F i gu re  78  defi nes  a  Set_Axis_Attribu tes_List  Request for a  s imple  4-byte  scalar attri bu te.  S i nce  
the  Attr D im  i s  0 ,  the  Attr S tart  I ndex and  Attr Data  E lement fi e l ds  are  om i tted .  

Set_Axis_Attributes_Li st Request – 0  Dimensional  Data  Example  

Number of Attri bu tes  =  1  -  

Attr I D  =  25  Attr D im  =  0  Attr E lem  S ize  =  4  

Attr Data  =  ?   

IEC 

Figure 78  – Set_Axis_Attributes_List Request – S ing le  4-byte  attribute  
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EXAMPLE  2  F i gu re  79  defi nes  a  Set_Axi s_Attribu tes_List  Request  for a  s imple  2-byte  scalar attri bu te  
showing  the  pad  byte  that  i s  added  to  main tai n  32-bi t  word  a l i gnment.  

Set_Axis_Attributes_Li st Request – 0  Dimensional  Data  Example  

Number of Attri bu tes  =  1  -  

Attr I D  =  20  Attr D im  =  0  Attr E lem  S ize  =  2  

Attr Data  =  ?  (Pad )  

IEC 

Figure 79  – Set_Axis_Attributes_List Request  – S ing le  2-byte  attribute  

EXAMPLE  3  F i gu re  80  defi nes  a  Set_Axis_Attribu tes_List  Request for the  fi rst  th ree  e lements  of a  one  
d imensional  array of U I NTs.  S i nce  the  Attr E lem  S ize  i s  2 -bytes,  a  Pad  byte  i s  added  to  main tain  word  a l i gnment  
for any connection  data  to  fol l ow.  

Set_Axis_Attributes_Li st Request – 1  Dimensional  Array Example  

Number of Attri bu tes  =  1  -  

Attr I D  =  43  Attr D im  =  1  Attr E lem  S ize  =  2  

Attr S tart  I ndex 1  =  0  Attr Data  E lements  1  =  3  

Attr Data  (0)  =  ?   Attr Data  (1 )  =  ?  

Attr Data  (2)  =  ?   (Pad )  

IEC 

Figure 80  – Set_Axis_Attributes_List Request – 2-byte  attribute  array 

EXAMPLE  4  F i gu re  81  d efi nes  a  Set_Axis_Attribu tes_List  Request for s i x e l ements  of a  two  d imensional  
array of REALs.  The  Attr Data  sequences  th rough  the  l eftmost array i ndex fi rst  beg i nn i ng  wi th  the  Attr Start  I n dex 1  
of 0 .  

Set_Axis_Attributes_Li st Request – 2  Dimensional  Array Example  

Number of Attri bu tes  =  1  -  

Attr I D  =  27  Attr D im  =  2  Attr E lem  S ize  =  4  

Attr S tart  I ndex 1  =  0  Attr Data  E lements  1  =  2  

Attr Start  I ndex 2  =  2   Attr Data  E lements  2  =  3  

Attr Data  (0,  2 )  =  ?   

Attr Data  (0,  3 )  =  ?   

Attr Data  (0,  4 )  =  ?   

Attr Data  (1 ,  2 )  =  ?   

Attr Data  (1 ,  3 )  =  ?   

Attr Data  (1 ,  4 )  =  ?   

IEC 

Figure 81  – Set_Axis_Attributes_List Request – Two d imensional  attribute  array 

The structure  of Response Data  B lock for th is  service  is  as  shown  i n  F igure  82 .  

  32-bi t  Word    

 

Set_Axis_Attributes_Li st Response  format 

Number of Attri bu tes  -  

Attr I D  1  Attr S tatus  1  Attr I ndex 1  
(array on l y)  

Attr I D  2  Attr S tatus  2  Attr I ndex 2  
(array on l y)  

…  

Attr I D  n  Attr Status  n  Attr I ndex n  
(array on l y)  

IEC 

Figure 82  – Set_Axis_Attributes_List Response format 

•  Attr ID :  i den ti fies  the  targeted  Motion  Device  Axis  Object  configuration  attribu te  of the  set 
l i st  request.  

•  Attr Status:  i nd icates  whether the  set l i st action  for the  targeted  attribu te  was  successfu l .  
An  Attribu te  Status  value  is  zero  i f the  targeted  attribute  was  successfu l l y wri tten .  A non-
zero Attr Status  va lue  i nd icates  that an  error occurred  that prevented  the  attribu te  from  
being  updated .  The  error codes  fo l low the  CIP  Common  General  Status  Codes  (see  
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IEC 61 1 58-6-2) .  A non-zero Attr Status  value  for any e lement i n  the  l i s t  sha l l  a lso  be  
reflected  i n  th is  service’s  General  Status  e lement by i nd icating  an  Attribu te  List Error,  
0x0A.  

•  Attr I ndex:  i nd icates  the  array i ndex of the  array e lement that i s  responsib le  for the  non-
zero Attr Status  error code  value.  Th is  va lue  i s  zero  when  the  Attr Status  value  i s  0  
(success)  or when  the  attribu te  data  type  i s  not an  array.  

7.5.2 .4  Set_Cycl ic_Wri te_List  

The Set_Cycl ic_Wri te_List service  provides  a  mechan ism  to  determ ine  the  l i st  of attribu tes  to  
be  passed  as  part  of the  Cycl ic  Wri te  Data  B lock of the  Control l er-to-Device  Connection .  

The  format of the  Request Data  B lock for th is  service  i s  shown  i n  F igure  83.  

  32-bi t  Word    

 

Set_Cycl i c_Wri te_List  Request format 

Number of Attri bu tes  -  

Attr I D  1  Attr I D  2  

…  

IEC 

Figure 83  – Set_Cycl ic_Write_List  Request format 

•  Number of Attribu tes:  represents  the  number of attributes  contained  i n  the  Cycl ic Wri te  
L ist.  

•  Attr I D:  i denti fi es  the  speci fic device  configuration  attribu te  that i s  to  be  updated  via  the  
Cycl ic Wri te  Data  B lock of the  Control ler-to-Device  Connection .  The  Attr I D  determ ines  the  
data  type  and  impl ied  semantics  of the  data  based  on  the  speci fications  for the  associated  
attribute.  

The  ordering  of the  attribute  data  i n  the  Cycl ic Wri te  Data  B lock i s  determ ined  by the  ordering  
of the  Attr I Ds  i n  the  Set_Cycl ic_Wri te_List request.  Attribu te  data  e lements  shal l  be  word  
a l i gned ;  32-bi t  words  are  32-bi t a l igned  and  1 6-bi t  words  are  1 6-b i t a l i gned .  Padd ing  may be  
added  to  main tain  word  a l ignment.  

The  structure  of Response Data  B lock for th is  service  i s  as  shown  i n  F igure  84 .  

  32-bi t  Word    

 

Set_Cycl i c_Wri te_List  Response  format 

Number of Attri bu tes  Cycl i c  Wri te  B lock I D  

Attr I D  1  Attr Status  1  -  

Attr I D  2  Attr Status  2  -  

…  

Attr I D  n  Attr Status  n  -  

IEC 

Figure 84 – Set_Cycl ic_Wri te_List  Response format 

•  Number of Attribu tes:  represents  the  number of attribu tes  contained  i n  the  requested  
Cycl ic  Wri te  L ist.  

•  Cycl ic Wri te  B lock ID:  I f a l l  attri butes  in  the  requested  l i st  can  be  supported  i n  the  Set 
Cycl ic Wri te  Data  B lock,  the  Set_Cycl ic_Wri te_List  response provides  a  new Cycl ic Wri te  
B lock ID  that i s  s impl y the  increment of the  current Cycl ic Wri te  B lock ID.  Th is  new Cycl ic  
Wri te  B lock ID  can  be  used  in  the  next Control ler-to-Device  Connection  update.  I f the  
Set_Cycl ic_Wri te_List  i s  not  successfu l ,  the  Cycl ic Wri te  B lock ID  remains  the  current  
value.  

•  Attr I D :  i den ti fies  the  speci fic axis  configuration  attribu te  that was  requested  to  be  updated  
via  the  Cycl ic Wri te  Data  B lock of the  Control ler-to-Device  Connection .  
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•  Attr Status:  The  Attr Status  value  is  zero  i f the  associated  attribute  i nd icated  by the  Attr I D  
can  be  supported  i n  the  Set Cycl ic Wri te  Data  B lock.  A non-zero  Attr Status  code  i nd icates  
the  speci fic reason  why the  associated  attribu te  cannot be  supported .  These  codes  fol l ow 
the  CIP  Common  General  Status  Codes  Codes  (see  I EC  61 1 58-6-2).  I f the  Attr Status  of 
one  or more  Attribu te  I Ds  i n  the  l i st  i nd icates  an  error,  the  Set_Cycl ic_Wri te_List request 
i s  cons idered  unsuccessfu l .  

7.5.2 .5  Set_Cycl ic_Read_List  

The Set_Cycl ic_Read_List service  provides  a  mechan ism  to  determ ine  the  l i st of attributes  to  
be  passed  as  part  of the  Cycl ic  Read  Data  B lock of the  Device- to-Con trol l er Connection .  

The  format of the  Request Data  B lock for th is  service  i s  shown  i n  F igure  85.  

  32-bi t  Word    

 

Set_Cycl i c_Read_List  Request format 

Number of Attri bu tes  -  

Attr I D  1  Attr I D  2  

…  

IEC 

Figure 85 – Set_Cycl ic_Read_List  Request format 

•  Number of Attribu tes:  represents  the  number of attributes  contained  i n  the  Cycl ic Read  
List.  

•  Attr ID :  i den ti fi es  the  speci fic  device  s tatus  or s i gnal  attribute  that i s  to  be  updated  via  the  
Cycl ic Read  Data  B lock of the  Device-to-Con trol l er Connection .  The  Attr I D  determ ines  the  
data  type  and  impl ied  semantics  of the  data  based  on  the  speci fications  for the  associated  
attribute.  

The  ordering  of the  attribute  data  i n  the  Cycl ic  Read  Data  B lock i s  determ ined  by the  ordering  
of the  Attr I Ds  i n  the  Set_Cycl ic_Read_List request.  Attribu te  data  e lements  shal l  be  word  
a l i gned ;  32-bi t  words  are  32-bi t a l igned  and  1 6-b i t  words  are  1 6-b i t a l i gned .  Padd ing  may be  
added  to  main tain  word  a l ignment.  

The  structure  of Response Data  B lock for th is  service  i s  as  shown  i n  F igure  86 .  

  32-bi t  Word    

 

Set_Cycl i c_Read_List  Response format 

Number of Attri bu tes  Cycl i c  Read  B l ock I D  

Attr I D  1  Attr Status  1  -  

Attr I D  2  Attr Status  2  -  

…  

Attr I D  n  Attr Status  n  -  

IEC 

Figure 86  – Set_Cycl ic_Read_List  Response format 

•  Number of Attribu tes:  represents  the  number of attribu tes  contained  i n  the  requested  
Cycl ic  Read  List.  

•  Cycl ic  Read  B lock ID:  I f a l l  a ttributes  i n  the  requested  l i st can  be  supported  i n  the  Set 
Cycl ic Read  Data  B lock,  the  Set_Cycl ic_Read_List response provides  a  new Cycl ic Read  
B lock ID  that i s  s impl y the  i ncrement of the  current Cycl ic Read  Block ID .  Th is  new Cycl ic 
Read  B lock ID  can  be  used  i n  the  next Device-to-Control l er Connection  update.  I f the  
Set_Cycl ic_Read_List i s  not successfu l ,  the  Cycl ic Read  B lock ID  remains  the  curren t 
value.  

•  Attr I D :  i den ti fies  the  speci fic axis  configuration  attribute  that was  requested  to  be  updated  
via  the  Cycl ic Read  Data  B lock of the  Device-to-Control l er Connection .  
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•  Attr Status:  The  Attr Status  value  i s  zero  i f the  associated  attribute  i nd icated  by the  Attr I D  
can  be  supported  i n  the  Set Cycl ic Read  Data  B lock.  A non-zero Attr Status  code  ind icates  
the  speci fic reason  why the  associated  attribute  cannot be  supported .  These  codes  fol l ow 
the  CIP  Common  General  Status  Codes  (see  I EC 61 1 58-6-2) .  I f the  Attr Status  of one  or 
more  Attribute  I Ds  i n  the  l i st  i nd icates  an  error,  the  Set_Cycl ic_Read_List request i s  
cons idered  unsuccessfu l .  

7.5.2 .6  Run_Motor_Test 

The  Run_Motor_Test service  i n i tiates  various  test  operations  on  the  motor to  determ ine  
important motor model  parameters.  For acti ve  tests  that enable  the  power structure,  the  axis  
shal l  be  i n  the  Stopped  s tate  for th is  service  request to  be  accepted .  For passive  tests  that do  
not enable  the  power s tructure,  the  axis  may be  i n  the  Stopped  state  or in  the  fo l lowing  
Standby s tates:  Shu tdown ,  Pre-charge,  or Start I nh ib i t.  The  Run_Motor_Test i n i tiates  the  
speci fied  test process  and  sets  the  I n  Process  b i t  i n  the  Axis  Status  attribute.  For acti ve  tests,  
the  axis  state  trans i ti ons  to  the  Testing  s tate.  S ince  an  acti ve  test process  can  take  a  
cons iderable  amount of t ime to  complete,  a  service  response  is  sen t back to  the  control ler as  
soon  as  the  test  process  is  i n i tiated .  Th is  frees  the  service  channel  of the  CIP  Motion  
Connection  to  be  used  for other service  requests  for the  duration  of the  process.  When  an  
acti ve  test process  completes,  the  axis  state  trans i ti ons  from  the  Testi ng  state  to  e i ther the  
Stopped  state  or the  Major Fau l ted  state.  Once th is  state  transi ti on  i s  complete,  the  I n  
Process  bi t  i s  cleared .  

There  are  several  d i fferent Test Types  supported  by th is  service(see  Table  1 1 9) .  The  Static 
Test appl i es  a  d i rectional l y s tatic fl ux to  the  motor,  wh i le  the  Dynamic Test  performs  dynam ic 
tests  on  the  motor that produce motion .  When  Test  Type  is  Calcu lated ,  the  d rive  estimates  
motor model  parameters  based  on  the  assumption  that the  motor is  wel l  matched  to  the  power 
rati ng  of the  d rive.  The  parameters  measured  by these  tests  are  retrieved  by the  con trol ler via  
the  Get_Motor_Test_Data  service.  

Table  1 1 9  – Run_Motor_Test Request structure  

Name  Type  Description  of request parameter Semantics  of values  

Test  Type  USINT  Enumeration  that  speci fi es  the  type  of 
motor test  to  perform :  

Enumeration :  
0  =  s tati c  test  
1  =  dynam ic test  
2  =  ca lcu lated  
3  to  255  =  reserved  

 

There  are  no  speci fic  response  parameters  requ ired  for th is  service.  

7.5.2 .7  Get_Motor_Test_Data  

The Get_Motor_Test_Data  service  provides  access  to  the  motor parameter measurements  
generated  by the  l ast Run_Motor_Test command .  The  control ler uses  th is  data  to  update  the  
device  wi th  the  best estimates  of cri tica l  motor parameters.  Parameters  that are  returned  
depend  on  the  configured  Motor Type at the  time  of the  l ast Run_Motor_Test service.  The  
Get_Motor_Test_Data  service  returns  a  0  for parameters  that were  not expl ici tl y measured  or 
ca lcu lated  by the  l ast Run_Motor_Test procedure.  Table  1 20  l i sts  motor parameters  that are  
typica l l y measured  or calcu lated  by the  Run_Motor_Test  process  accord ing  to  the  Test Type.  
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Table  1 20  – Get_Motor_Test_Data  measured  by Test  Type  

Motor parameters  
Test Type  

Stati c   Dynamic  Calcu lated  

Stator Resistance  (Al l )  yes  yes  yes  

Leakage I nductance  ( I M ,  SPM)  yes  yes  yes  

F l ux Current  ( I M)  no  yes  yes  

S l i p  Speed  ( I M)  no  yes  yes  

Counter EMF  (PM)  no  yes  no  

Max Speed  ( I PM)  no  yes  no  

Lq  I nductance  ( I PM)  no  yes  no  

Ld  I nductance  ( I PM)  no  yes  no  

 

To segregate  standard  motor test data  from  vendor speci fic motor test  data,  a  Motor Test 
Data  Set parameter is  optional l y i ncluded  in  the  Get_Motor_Test_Data  service  request.  I f the  
Motor Test Data  Set value  is  not i ncluded  i n  the  service  request,  the  service  request i s  for 
standard  motor test  data.  

The  (optional )  request parameters  for th is  service  are  defined  i n  Table  1 21 .  

Table  1 21  – Get_Motor_Test_Data  Request structure  (optional )  

Name  Type  Description  of request parameter Semantics  of values  

Motor Test  Data  Set   US INT  Enumeration  that  speci fi es  the  motor test  
data  set  to  the  service  shal l  return  based  on  
the  confi gured  Motor Type.  

Enumeration :  
0  =  s tandard  data  
1  =  vendor speci fi c  data  
2  to  255  =  reserved  

 

The response  parameters  for th is  service  are  defined  i n  Table  1 22 ,  Table  1 23  and  Table  1 24.  

Shou ld  the  Motor Test be  aborted ,  t ime-out,  or fai l  for whatever reason ,  the  device  shal l  
return  parameter values  that have  been  successfu l l y measured  du ring  the  test and  set  an y 
parameters  that were  not  successfu l l y measured  to  zero.  
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Table  1 22  – Get_Motor_Test_Data  Response standard  structure   
(Motor Type =  Induction )  

Name  Type  Description  of response parameter Semantics  of values  

Test Status  USINT I nd icates  the  resu l t  of the  l ast  Motor Test  
command .  

Enumeration :  
0  =  test  process  successfu l  
1  =  test  i n  prog ress  
2  =  test  process  aborted   
3  =  test  process  t imed-ou t  
4  =  test  process  fau l ted  

(Reserved)  USINT[3]  Pad  bytes  for 32-bi t  word  a l i gnment   

S tator Resi stance  REAL Measured  phase-to-phase  stator 
res i stance  of the  motor.  

Ohms 

Leakage  I nductance  REAL Measured  phase-to-phase  l eakage  
i nductance  of the  motor.  

Hen ri es  

F l ux Cu rren t   REAL Measured  cu rren t  to  ach i eve  fu l l  i nduction  
motor fl u x.  

Amperes  

S l i p  Speed  REAL Measured  s l i p  at  rated  i n duction  motor 
curren t.  

r/m in  (rotary motor)  
m /s  ( l i near motor)  

(Reserved)  REAL Pad  for backward  compatibi l i ty.   

 

Table  1 23  – Get_Motor_Test_Data  Response standard  structure  (Motor Type  =  SPM)  

Name  Type  Description  of response  parameter Semantics  of values  

Test  S tatus  USINT  I nd icates  the  resu l t  of the  l ast  Motor Test  
command .  

Enumeration :  
0  =  test  process  successfu l  
1  =  test  i n  prog ress  
2  =  test  process  aborted   
3  =  test  process  timed-out  
4  =  test  process  fau l ted  

(Reserved)  USINT[3]  Pad  bytes  for 32-bi t  word  a l i gnment  

S tator Resistance  REAL Measured  phase-to-phase  s tator 
res i stance  of the  motor.  

Ohms 

Leakage  I nductance  REAL Measured  phase-to-phase  l eakage  
i nductance  of the  motor.  

Hen ries  

(Reserved)  REAL Pad  for backward  compatib i l i ty.   

(Reserved)  REAL Pad  for backward  compatib i l i ty.   

Coun ter EMF  REAL Measured  CEMF  vol tage  d rop  at  rated  
speed .  

Vol ts  
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Table  1 24 – Get_Motor_Test_Data  Response standard  structure  (Motor Type  =  IPM)  

Name  Type  Description  of response  parameter Semantics  of values  

Test  S tatus  USINT  I nd icates  the  resu l t  of the  l ast  Motor Test  
command .  

Enumeration :  
0  =  test  process  successfu l  
1  =  test  i n  prog ress  
2  =  test  process  aborted   
3  =  test  process  timed-out  
4  =  test  process  fau l ted  

(Reserved)  USINT[3]  Pad  bytes  for 32-bi t  word  a l i gnment  

S tator Resistance  REAL Measured  phase-to-phase  s tator 
res i stance  of the  motor.  

Ohms 

Lq  I nductance  REAL Measured  phase-to-phase  q -axis  s tator 
i nductance  of the  motor.  

Hen ries  

Ld  I nductance  REAL Measured  phase-to-phase  d -axis  s tator 
i nductance  of the  motor.  

Hen ries  

Counter EMF  REAL Measured  CEMF  vol tage  d rop  at  rated  
speed .  

Vol ts  

 

7.5.2 .8  Run_Inertia_Test  

The Run_I nertia_Test service  performs an  acceleration  and  deceleration  ramp on  the  axis  and  
makes  tim ing  measurements  i n  the  process  (see  Table  1 25).  

S ince  th is  i s  an  acti ve  test that enables  the  power structure,  the  axis  shal l  be  i n  the  Stopped  
state  for th is  service  request to  be  accepted .  The  Run_Inertia_Test i n i tiates  the  speci fied  test  
process  and  sets  the  I n  Process  b i t  i n  the  Axis  Status  attribu te.  For th is  acti ve  test,  the  axis  
state  trans i ti ons  to  the  Testing  state.  S ince  an  acti ve  test process  can  take  a  cons iderable  
amoun t of time  to  complete,  a  service  response  i s  sent back to  the  con trol ler as  soon  as  the  
test process  is  i n i ti ated .  Th is  frees  the  service  channel  of the  CIP  Motion  Connection  to  be  
used  for other service  requests  for the  duration  of the  process.  When  the  acti ve  test process  
completes,  the  axis  state  transi tions  from  the  Testing  state  to  e i ther the  Stopped  s tate  or the  
Major Fau l ted  s tate.  Once th is  state  transi tion  i s  complete,  the  I n  Process  b i t  i s  cleared .  

The  resu l tan t t im ing  measurements  are  accessed  by the  control l er via  the  
Get_I nertia_Test_Data  command  and  u l timatel y u sed  to  calcu late  an  accurate  inertia  value  for 
the  motor and  l oad .  

Table  1 25 – Run_Inertia_Test  Request structure  

Name  Type  Description  of request parameter Semantics  of values  

Test  Di recti on  USINT Enumeration  that  sel ects  test  d i rection .  Enumeration :  
0  =  forward  
1  =  reverse  
2  to  255  =  reserved  

(Reserved)  USINT[3]  Pad  bytes  for 32-bi t  word  a l i gnment   

Test  Veloci ty  REAL Determ ines  the  maximum  veloci ty that  wi l l  be  
reached  du ri ng  the  test  profi l e.  

Motor Un i ts  /  s  

For l i near motors,  Motor 
Un i t  =  Meters,  for rotary 
motors,  Motor Un i t  =  Revs.  

Test  Torque  REAL Determ ines  the  maximum  torque  that  i s  appl i ed  
du ri ng  the  test  profi l e.  

%  Motor Rated  

Test  Travel  Lim i t  REAL Establ i shes  the  maximum  excu rsion  of the  axi s  i n  
Motor Un i ts  a l l owed  i n  the  test  d i rection .  

Motor Un i ts  

For l i near motors,  Motor 
Un i t  =  Meters,  for rotary 
motors,  Motor Un i t  =  Revs.  
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There  are  no  speci fic  response parameters  requ ired  for th is  service.  

7.5.2 .9  Get_Inertia_Test_Data  

The Get_I nertia_Test_Data  service  provides  access  to  the  tim ing  measurements  generated  by 
the  l ast Run_I nertia_Test service.  The  con trol l er uses  th is  data  to  u l timatel y calcu late  an  
accurate  i nertia  va lue  for the  motor and  l oad .  The  Get_I nertia_Test_Data  service  returns  a  0  
for parameters  that  are  not  successfu l l y measured  by the  l ast  Run_I nertia_Test procedure.  

There  are  no  speci fic  request parameters  requ i red  for th is  service.  

The  response parameters  for th is  service  are  defined  in  Table  1 26.  Shou ld  the  I nertia  Test be  
aborted ,  time-out,  or fa i l  for whatever reason ,  the  device  shal l  return  parameter va lues  that 
have  been  successfu l l y measured  during  the  test and  set any parameters  that were  not  
successfu l l y measured  to  zero.  

Table  1 26 – Get_Inertia_Test_Data  Response  structure  

Name  Type  Description  of response  parameter Semantics  of values  

Test  Status  USINT Enumeration  that  i n d icates  the  resu l t  of the  l ast  
Run_I nerti a_Test  service:  

Enumeration :  
0  =  test  process  successfu l  
1  =  test  i n  progress  
2  =  test  process  aborted  
3  =  test  process  timed-out  
4  =  test  process  fau l t  
5  =  test  reached  l im i t   
6  =  test  polari ty i ncorrect  
7  =  test  measurement error 
8  =  test  confi gu rati on  error 
9  to  255  =  reserved  

(Reserved)  USINT[3]  Pad  bytes  for 32-bi t  word  a l i gnment   

Accel  Time REAL Measured  accel eration  time  to  reach  test  vel oci ty.  Seconds  

Decel  Time  REAL Measured  decelerati on  t ime  to  reach  zero  speed  
from  test  veloci ty.  

Seconds  

 

7.5.2 . 1 0  Run_Hookup_Test  

The Run_Hookup_Test service  performs  a  number of d i fferent tests  to  check for proper 
i n terface  to  the  motor and /or feedback device.  For acti ve  tests  that enable  the  d rive  power 
structu re,  the  axis  shal l  be  i n  the  Stopped  state  for th is  service  request to  be  accepted .  For 
pass ive  tests  that do  not  enable  the  power structure,  the  axis  may be  i n  the  Stopped  state  or 
i n  the  fol lowing  Standby states:  Shu tdown,  Pre-charge,  or Start I nh ib i t.  The  
Run_Hookup_Test i n i ti ates  the  speci fi ed  test  process  and  sets  the  I n  Process  b i t  i n  the  Axis  
Status  attribute.  For active  tests,  the  axis  s tate  transi ti ons  to  the  Testi ng  s tate.  S ince  an  
active  test process  can  take  a  considerable  amount of time  to  complete,  a  service  response  i s  
sen t back to  the  control ler as  soon  as  the  test process  i s  i n i tiated .  Th is  frees  the  service  
channel  of the  CIP  Motion  Connection  to  be  used  for other service  requests  for the  duration  of 
the  process.  When  an  acti ve  test  process  completes,  the  axis  state  trans i tions  from  the  
Testi ng  state  to  ei ther the  Stopped  state  or the  Major Fau l ted  state.  Once th is  state  transi tion  
is  complete,  the  I n  Process  b i t  i s  cl eared .  

There  are  several  d i fferen t Test  Types  supported  by th is  service.  The  fol l owing  i s  a  brief 
description  of each  of these  Test Types.  

•  The  Motor/Feedback test  i s  an  acti ve  test that attempts  to  move  the  motor i n  the  forward  
d i rection  for a  speci fied  d istance  g iven  by the  Test D istance,  or for a  speci fi ed  time g iven  
by the  Test Time.  Forward  d i rection  i s  defined  as  the  d i rection  the  motor moves  when  
fol lowing  the  normal  UVW motor phase  sequencing .  During  the  test the  device  mon i tors  
the  change i n  feedback counts  over the  duration  of the  test for appl icable  feedback 
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channels .  When  the  Feedback Mode i s  set for Dual  Feedback or Load  Feedback,  both  
feedback channels  are  tested .  

•  The  Feedback test i s  a  passive  test  that  mon i tors  the  axis  wh i l e  an  external  agen t moves  i t  
and  i nd icates  success  i f the  axis  feedback coun t exceeds  the  d istance  speci fied  by the  
Test D istance.  Wh ich  feedback channel  to  mon i tor i s  determ ined  by the  Feedback 
Channel  parameter.  

•  The  Marker test i s  a  passive  test that mon i tors  the  axis  pos i ti on ing  feedback channel ’s  
marker s ignal  wh i le  an  external  agent moves  the  axis  through  the  marker l ocation  and  
i nd icates  success  i f a  marker pu lse  i s  detected .  Wh ich  marker s ignal  to  test i s  determ ined  
by the  Feedback Channel  parameter.  

•  The  Commutation  Test,  wh ich  appl ies  on l y to  PM  motors,  i s  an  acti ve  test that appl ies  
curren t to  the  motor to  a l i gn  the  rotor,  check for proper phas ing  of a  UVW encoder or Hal l  
sensor i f appl icable,  and  measure  the  Commutation  Offset.  The  Commutation  test  a lways  
targets  Feedback 1 ,  the  motor feedback channel .  

A time-out l im i t  for the  Run_Hookup_Test service  i s  app l ied  by the  device  vender to  hand le  
the  case  where  the  success  cri teria  cannot be  met.  Th is  i s  typica l l y around  30  s .  

The  resu l tant data  generated  by these  test can  be  accessed  by the  Get Test Data  service  and  
used  by the  control l er to  au tomatica l l y set the  proper polari ti es  of the  feedback in terface  and  
the  motor i n terface.  

The  request  parameters  for th is  service  are  defined  i n  Table  1 27.  

Table  1 27  – Run_Hookup_Test Request structure  

Name  Type  Description  of request parameter Semantics  of values  

Test Type  USINT  Determ ines  the  speci fi c  hookup  test  to  run :  Enumeration :  
0  =  motor &  feedback test  
1  =  feedback test  
2  =  marker test  
3  =  commutation  test  (O)  
4  to  255  =  reserved  

Feedback 
Channel  

US INT  Determ ines  the  l og ical  channel  number targeted  
for the  feedback test.  When  not  appl i cable,  th i s  
parameter shal l  be  set  to  0 .  

Channel  Number 

(Reserved)  USINT[2]  Pad  bytes  for 32-bi t  word  a l i gnment  

Test D i stance  REAL Establ i shes  the  d i stance  that  the  axi s  needs  to  
travel ,  i n  Motor or Feedback n  Un i ts  to  i n d icate  a  
successfu l  test.  Test  Type  determ ines  un i ts .  A 
Test  Type  of “motor &  feedback test”  uses  Motor 
Un i ts .  A Test  Type  of “feedback test”  uses  
Feedback n  Un i ts  where  n  i s  determ ined  by 
Feedback Channel .  Test  D i stance  i s  val i d  i f the  
axi s  i s  not  confi gu red  Encoderl ess/Sensorless  
operati on .  When  not  appl i cable ,  th i s  parameter 
shal l  be  set  to  0 .  

Motor or Feedback n  Un i ts  

Test Time REAL Establ i shes  the  t ime  du ration  of axi s  moti on  
du ri ng  the  test.  Test  Time  i s  val i d  i f the  axi s  i s  
confi gu red  Encoderl ess/Sensorless  operation .  
When  not  appl i cable,  th i s  val ue  shal l  be  set  to  0 .  

seconds  

 

There  are  no  speci fic  response  parameters  requ ired  for  th is  service  request.  

7.5.2 . 1 1  Get_Hookup_Test_Data  

The Get_Hookup_Test_Data  service  provides  access  to  the  hookup test resu l ts  generated  by 
the  last Run_Hookup_Test service  (see  Table  1 28) .  The  con trol l er uses  th is  data  to  fl ag  a  
wi ri ng  problem  to  the  user and  to  calcu late  polari ty configuration  b i t  parameters  for the  axis .  
The  resu l ts  of th is  test are  i ndependent of the  configured  va lues  for motor,  feedback,  and  
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commutation  polari ty.  The  Get_Hookup_Test_Data  service  returns  a  0  for parameters  that are  
not determ ined  by the  l ast Run_Hookup_Test procedure.  

Table  1 28  – Get_Hookup_Test_Data  measured  by Test  Type  

Get_Hookup_Test parameters  
Test Type  

Motor/Feedback  Feedback Marker Commutation  

Commutation  Offset  no  no  no  yes  

Commutation  Polari ty  no  no  no  yes  

Feedback 1  D i rection   Yes  a  yes  b  no  no  

Feedback 2  D i rection   yes  a  yes  b  no  no  

a  When  runn i ng  a  Motor/Feedback Hookup  Test,  Feedback 1  D i rection  i s  a lways  measured  u n less  the  
Feedback Mode  i s  set  to  No  Feedback (encoderless/sensorl ess  operati on ).  Feedback 2  D i rection  i s  measured  
when  the  Feedback Mode  i s  set  to  e i ther Dual  Feedback or Load  Feedback.  

b  When  runn i ng  a  Feedback Hookup  Test,  e i ther Feedback 1  D i rection  or Feedback 2  Di rection  are  measured  
based  on  Feedback Channel  speci fi ed  by l ast  Run_Hookup_Test.  

 

There  are  no  speci fic  request parameters  requ i red  for th is  service.  

The  response parameters  for th is  service  are  defined  i n  Table  1 29.  Shou ld  the  Hookup  Test  
be  aborted ,  time-ou t,  or fa i l  for whatever reason ,  the  device  shal l  return  parameter valu es  that  
have  been  successfu l l y measured  during  the  test and  set any parameters  that were  not  
successfu l l y measured  to  zero.  

Table  1 29  – Get_Hookup_Test_Data  Response structure  

Name  Type  Description  of response  parameter Semantics  of values  

Test Status  USINT  Enumeration  that  i n d icates  the  resu l t  of the  l ast  
Hookup  Test  command :  

Enumeration :  
0  =  test  process  successfu l  
1  =  test  i n  prog ress  
2  =  test  process  aborted  
3  =  test  process  timed-ou t  
4  =  test  process  fau l ted  
5  =  test  fa i l ed  no  feedback 1  
6  =  test  fa i l ed  no  feedback 2  

7  to  255  =  reserved  

Feedback 1  
D i rection   

US INT  Enumeration  that  i n d icates  the  d i rection  of axi s  
motion  associated  wi th  the  l ast  Hookup  Test  
command  duri ng  a  Feedback 1  or Motor/Feedback 
Test,  i f appl i cable.  Pos i ti ve  d i rection  i n d icates  the  
test  generated  posi ti ve  i ncrementi ng  feedback 1  
coun ts.   

Enumeration :  
0  =  Pos i ti ve  
1  =  Negati ve  

2  to  255  =  reserved  

Feedback 2  
Di rection   

US INT  Enumeration  that  i n d icates  the  d i rection  of axi s  
motion  associated  wi th  the  l ast  Hookup  Test  
command  duri ng  a  Feedback 2  or Motor/Feedback 
Test,  i f appl i cable.  Pos i ti ve  d i rection  i n d icates  the  
test  generated  posi ti ve  i ncrementi ng  feedback 2  
coun ts.  

Enumeration :  
0  =  Posi ti ve  
1  =  Negati ve  

2  to  255  =  reserved  

Commutation  
Polari ty  

USINT  When  perform ing  a  Commutation  Test  on  a  PM  
motor the  test  checks  i f the  UVW phasing  of the  
Encoder or Hal l  Sensor match  the  phasi ng  of the  
Motor.  I f the  phas ing  matches,  Commutation  
Polari ty i s  Normal .  I f i t  i s  determ ined  that  the  
phas ing  for the  motor and  commutation  device  do  
not  match ,  th i s  parameter reports  that  the  UVW 
phasing  i s  I nverted .  See  Commutation  Polari ty 
attri bu te  for fu rther deta i l s .  

Enumeration :  
0  =  Normal  
1  =  I nverted  

2  to  255  =  reserved  

Commutation  
Offset  

REAL Offset  measured  d u ri ng  the  Commutation  Test  that  
shal l  be  appl i ed  to  the  motor posi ti on  accumu lator 
i n  order to  a l i gn  the  E lectri cal  Ang le  s i gnal  wi th  
motor stator wi nd i ngs.  See  Commutation  Offset  
attri bu te.  

E lectri cal  Degrees  
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7.6  Behavior 

7.6. 1  State  model  

7.6. 1 . 1  General  

The Motion  Device  Axis  Object State  Model  i s  based  on  e lements  of the  S88  and  Pack/ML 
standard  state  models.  The  current s tate  of the  Motion  Device  Axis  Object i nstance  is  
i nd icated  by the  Axis  State  attribute  (Attribu te  I D  =  650).  State  trans i tions  can  be  i n i ti ated  
e i ther d i rectl y via  the  Axis  Control  request mechan ism  or by cond i tions  that occur during  
device  operation .  F i gu re  87  shows the  bas ic operati ng  states  of the  Motion  Device  Axis  Object 
when  acti ve l y control l i ng  axis  motion  (Control  Mode  ! =  No Control ) .  Shaded  reg ions  show 
mapping  of Axis  States  to  correspond ing  I denti ty Object s tates.  

 

 

F igure  87  – Motion  Device  Axis  Object  State  Model  

Val id  trans i tions  for the  Axis  State  Model  are  expl i ci tl y defi ned  in  Table  1 30.  
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Table  1 30  – Axis  State  Machine transitions  

Current s tate  Event  Condi tions  Next s tate  

Off Power Up   Sel f Test  

Sel f Test  Sel f Test  Complete   I n i ti a l i zi ng  

I n i ti a l i zi ng  I n i ti a l i zati on  Fau l t   Maj or Fau l ted  

I n i ti a l i zi ng  I n i ti a l i zati on  Complete   Pre-Charge  

Shutdown  Maj or Fau l t  or Abort   Maj or Fau l ted  

Shutdown  Shutdown  Reset   Pre-Charge  

Pre-Charge  Shutdown   Shu tdown  

Pre-Charge  Maj or Fau l t   Maj or Fau l ted  

Pre-Charge  Bus  Up   S topped  

Start  I nh i b i ted  Shutdown   Shu tdown  

Start  I nh i b i ted  Maj or Fau l t   Maj or Fau l ted  

Start  I nh i b i ted  I nh ib i ts  Cl eared   S topped  

Maj or Fau l ted  Fau l t  Reset  SD  =  1   Shu tdown  

Maj or Fau l ted  Fau l t  Reset  SD  =  0 ,  BU  =  0  Pre-Charge  

Maj or Fau l ted  Fau l t  Reset  SD  =  0 ,  BU  =  1 ,  S I  >  0  S tart  I nh i b i ted  

Maj or Fau l ted  Fau l t  Reset  SD  =  0 ,  BU  =  1 ,  S I  =  0  S topped  

Maj or Fau l ted  Reconnection   I n i t i a l i zi ng  

Stopped  ! Bus  Up  Pre-Charge  

Stopped  Shutdown   Shu tdown  

Stopped  Maj or Fau l t   Maj or Fau l ted  

Stopped  Start  I nh i bi t   S tart  I nh i b i t  

S topped  Enabl e   S tarti ng  

Stopped  Test   S tarti ng  

Starti ng  Shutdown   Shu tdown  

Starti ng  Maj or Fau l t  or Abort   Aborti ng  

Starti ng  Di sabl e   S topping  

Starti ng  Start  Complete  I P  =  0  Runn ing  

Starti ng  Start  Complete  I P  =  1  Testi ng  

Stopping  Shutdown   Shu tdown  

Stopping  Stop  Complete   S topped  

Stopping  Maj or Fau l t   Aborti ng  

Stopping  Enabl e  F l yi ng  S tart  Enabl ed  Starti ng  

Aborti ng  Stop  Complete   Maj or Fau l ted  

Aborti ng  Fau l t  Reset   S topping  

Testi ng  Shutdown   Shu tdown  

Testi ng  Maj or Fau l t  or Abort   Aborti ng  

Testi ng  Di sabl e   S topping  

Runn ing  Shutdown   Shu tdown  

Runn ing  Maj or Fau l t  or Abort   Aborti ng  

Runn ing  Di sabl e   S topping  

Any S tate  Connection  Cl ose   I n i t i a l i zi ng  

Any S tate  Connection  Loss   Maj or Fau l ted  

 

Some of the  axis  state  mach ine  trans i ti ons  in  Table  1 30  have  dependencies  on  the  curren t  
status  cond i ti ons  of the  axis  defined  i n  Table  1 31 .  
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Table  1 31  – Axis  State  Machine  conditions  

Condi tion  Symbol  Description  

Bus  Up  BU  Th is  Axis  Status  b i t  i s  set  i f the  DC bus  i s  charged  wi th i n  the  operati ng  range.  

Shutdown  SD  Th is  Axis  Status  b i t  i s  set  i f there  i s  an  acti ve  shu tdown .  Th i s  i s  d i fferent  than  
the  shu tdown  state.  The  Shutdown  status  b i t  can  be  acti ve  i n  the  fau l ted  
state.  

I n  Process  I P  Th i s  Axis  Status  b i t  i nd icates  a  test  process  associated  wi th  service  request i s  
acti ve.  Note  that  the  I n  Process  b i t  may be  acti ve  wi thout  the  axi s  state  
mach ine  bei ng  i n  the  testi ng  s tate.  

S tart  I nh i bi t  S I  Th i s  represents  the  set  of acti ve  S tart  I nh i b i ts .  An  S I  val ue  of 0  i nd icates  no  
acti ve  S tart  I nh i bi ts .  Note  that  start  i nh i b i ts  may be  present wi thou t  the  axi s  
state  mach ine  bei ng  i n  the  s tart  i nh ib i t  s tate.  

 

When  the  Motion  Device  Axis  Object i s  not  acti ve l y control l ing  axis  motion  (Control  Mode  =  
No  Con trol ) ,  the  s tate  d iagram  in  F igure  87  reduces  to  the  one  shown  i n  F igure  88  for a  
Feedback On ly axis  or CIP  Motion  Encoder device  type.  

 

Figure 88  – Motion  Device  Axis  Object  State  Model  for Feedback On ly  

Val i d  trans i tions  for the  Axis  State  Model  of a  Feedback On l y axis  or CIP  Motion  are  expl ici tl y 
defined  i n  Table  1 32.  

IEC  

 

Major

Faulted

Initial izing

Fault Reset

Transient State

Terminal  State

Shutdown
Shutdown 

Reset

Running

Off

Initialization 

Fault

Major Fault

Initialization

Complete

Self Test

Shutdown 

Standby FaultedOperational

Major Fault

Fault Reset

Standby

Standby

Start 

Inhibited

International  Electrotechnical  Commission

 



 – 244  – I EC 61 800-7-202: 201 5  © I EC  201 5  

Table  1 32  – Axis  State  Machine transitions  (Feedback On ly)  

Current s tate  Event  Condi tions  Next s tate  

Off Power Up   Sel f Test  

Sel f Test  Sel f Test  Complete   I n i t i a l i zi ng  

I n i ti a l i zi ng  I n i ti a l i zati on  Fau l t   Maj or Fau l ted  

I n i ti a l i zi ng  I n i ti a l i zati on  Complete   S tart  I nh i b i ted  

Shutdown  Maj or Fau l t   Maj or Fau l ted  

Shutdown  Shutdown  Reset   Runn ing  

Start  I nh i bi ted  Maj or Fau l t   Maj or Fau l ted  

Start  I nh i bi ted  I nh ib i ts  Cl eared   Runn ing  

Maj or Fau l ted  Fau l t  Reset  SD  =  1   Shu tdown  

Maj or Fau l ted  Fau l t  Reset  SD  =  0 ,  S I  >  0  S tart  I nh i b i ted  

Maj or Fau l ted  Fau l t  Reset  SD  =  0 ,  S I  =  0  Runn ing  

Maj or Fau l ted  Reconnection   I n i t i a l i zi ng  

Runn ing  Shutdown   Shu tdown  

Runn ing  Maj or Fau l t   Maj or Fau l ted  

Any S tate  Connection  Cl ose   I n i t i a l i zi ng  

Any S tate  Connection  Loss   Maj or Fau l ted  

 

When  the  Motion  Device  Axis  Object  i s  associated  wi th  a  CIP  Motion  Converter,  the  Active  
Control  s tate  d iagram  i n  F igure  87  reduces  to  the  one  shown  i n  F igure  89.  

 

Figure 89  – Motion  Device  Axis  Object  State  Model  for Converter 

Val i d  transi ti ons  for the  Axis  State  Model  of a  CIP  Motion  Converter axis  are  expl ici tl y defi ned  
i n  Table  1 33.  
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Table  1 33  – Axis  State  Machine transi tions  (Converter)  

Current s tate  Event  Cond i tions  Next s tate  

Off Power Up   Sel f Test  

Sel f Test  Sel f Test  Complete   I n i t i a l i zi ng  

I n i ti al i zi ng  I n i ti a l i zati on  Fau l t   Maj or Fau l ted  

I n i ti al i zi ng  I n i ti a l i zati on  Complete   Pre-Charge  

Shu tdown  Maj or Fau l t   Maj or Fau l ted  

Shu tdown  Shu tdown  Reset   Pre-Charge  

Start  I nh i b i ted  I nh ibi ts  Cl eared   Pre-Charge  

Pre-Charge  Start  I nh i b i t   S tart  I nh i bi ted  

Pre-Charge  Shu tdown   Shu tdown  

Pre-Charge  Maj or Fau l t   Maj or Fau l ted  

Pre-Charge  Bus  Up   Runn ing  

Maj or Fau l ted  Fau l t  Reset  SD  =  1  Shu tdown  

Maj or Fau l ted  Fau l t  Reset  SD  =  0  Pre-Charge  

Maj or Fau l ted  Reconnection   I n i t i a l i zi ng  

Runn ing  ! Bus  Up  Pre-Charge  

Runn ing  Shu tdown   Shu tdown  

Runn ing  Maj or Fau l t   Maj or Fau l ted  

Any State  Connection  Cl ose   I n i t i a l i zi ng  

Any State  Connection  Loss   Maj or Fau l ted  

 

Fau l t Reset State  transi tion  precedence  

I n  the  Major Fau l ted  state  shown  in  the  above Axis  State  D iagrams,  the  axis  may trans i ti on  to  
one  of several  d i fferent states  i n  response to  a  Fau l t Reset even t or the  axis  may trans i ti on  
ri gh t back to  the  Major Fau l ted  state  i f there  i s  a  persisten t fau l t  cond i ti on  present.  Wh ich  
state  the  axis  trans i tions  to  depends  on  other s tate/status  cond i ti ons  of the  axis.  I n  fact,  i t  
may be  possib le  for more  than  one  state  cond i ti on  to  be  present at  the  same time,  e . g .  
Shu tdown ,  Start I nh ib i ted ,  etc.  S ince  the  axis  state  model  can  on l y represen t one  state  at any 
g i ven  time,  the  s tate  of the  axis  i s  determ ined  accord ing  to  the  fol l owing  precedence:  

•  Maj or Fau l ted  

•  Shu tdown  

•  Pre-Charge  

•  Start I nh ibi ted  

•  Stopped  

Th is  and  other state  transi ti on  behavior i s  d iscussed  in  more  deta i l  i n  7 . 6 . 1 . 2  and  7. 6 . 2 .  

7.6. 1 .2  State  Control  

The primary method  for chang ing  the  s tate  of a  Motion  Device  Axis  Object i nstance  i s  via  the  
Axis  Control /Axis  Response  mechan ism  that i s  bu i l t  i n to  the  CIP  Motion  I /O  Connection  
Header.  Chang ing  the  state  of the  motion  axis  i s  s impl y performed  by placing  the  appropriate  
Request Code  in  the  Axis  Control  e lement of the  Control l er-to-Device  Connection  Header.  
The  Con trol  Request codes  are  defined  i n  the  CIP  Motion  device  profi l e  and  reproduced  in  
Table  1 34  for conven ience.  
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Table  1 34 – Axis  Control  Request code  

Request Code  Requested  operation  

0  No  Request 

1  Enabl e  Request  

2  D i sabl e  Request 

3  Shu tdown  Request  

4  Shu tdown  Reset Request  

5  Abort  Request  

6  Fau l t  Reset Request 

7  S top  Process  Request  

8  Change  Actual  Posi ti on  Reference  Request  

9  Change  Command  Posi ti on  Reference  Request  

1 0  to  1 26  (Reserved)  

1 27  Cancel  Request 

1 28  to  255  (Vendor Speci fi c)  

 

When  a  state  transi ti on  i s  requested  via  the  Axis  Control  e l ement of the  Control l er-to-Device  
Connection ,  the  device  i n i tiates  the  s tate  trans i ti on  and  then  acknowledges  the  transi tion  
request via  the  Axis  Response attribu te  when  the  requested  state  transi ti on  completes  or i s  
determ ined  unsuccessfu l .  The  Acknowledge  Codes  for the  Axis  Response  e lemen t are  the  
same as  the  Request Codes  for the  Axis  Control  e lement as  defined  in  the  CIP  Motion  device  
profi le  (see  Table  1 35).  

Table  1 35 – Axis  Response Acknowledge codes  

Acknowledge Code  Axis  Response  

0  No  Acknowledge  

1  Enabl e  Acknowledge  

2  D i sabl e  Acknowl edge  

3  Shutdown  Acknowledge  

4  Shutdown  Reset Acknowledge  

5  Abort  Acknowl edge  

6  Fau l t  Reset  Acknowledge  

7  Stop  Process  Acknowledge  

8  Change  Actual  Pos i ti on  Reference  Acknowledge  

9  Change  Command  Pos i ti on  Reference  Acknowl edge  

1 27  Cancel  Acknowledge  

 

The cri teria  for successfu l  completion  of the  requested  operation  depend  on  the  speci fic  
Request Code as  shown  i n  Table  1 36.  
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Table  1 36 – Completion  cri teria  for requested  operation  

Request 
Code  

Completion  cri teria  

1  Axis  successfu l l y transi ti ons  to  the  Runn i ng  state  wi th  the  Tracking  Command  b i t  set  i n  the  Axis  
Status  attri bu te.  

2  Axis  successfu l l y transi ti ons  ou t  of Enabl ed  Operation  wi th  the  Tracking  Command  b i t  cl ear i n  the  
Axis  Status  attri bu te.  

3  Axis  successfu l l y transi ti ons  to  Shu tdown  state  or the  Fau l ted  state,  wi th  the  Shutdown  b i t  set  i n  
the  Axis  Status  attri bu te.  

4  Axis  successfu l l y transi ti ons  to  Pre-charge,  S topped ,  or I n h ib i ted  state  wi th  the  Shutdown  b i t  cl ear 
i n  the  Axi s  S tatus  attri bu te  and  the  Axis  Fau l ts  attri bu te  a l so  momentari l y cl ear.  a  

I f the  axi s  i s  not  i n  the  Fau l ted  or Shutdown  states,  the  Shu tdown  Reset operation  has  no  effect  
on  the  axi s .  

5  Axis  successfu l l y trans i ti ons  to  Aborti ng  or Fau l ted  state  wi th  the  Control l er I n i t i ated  Excepti on  b i t  
set  i n  the  Axis  Fau l ts  attri bu te.  

6  Axis  successfu l l y trans i ti ons  to  Stopped ,  Stoppi ng ,  I n h ibi ted ,  or Shu tdown  state  wi th  Axis  Fau l ts  
attri bu te  momentari l y cl ear.  a  

I f the  axi s  i s  not  i n  the  Fau l ted  s tate,  the  Fau l t  Reset  operation  has  no  effect  on  the  axi s .  

7  Axis  successfu l l y stops  an  acti ve  process,  cl eari ng  the  I n  Process  bi t  i n  the  Axis  Status  attri bu te.  

8  Axis  successfu l l y appl i ed  D i spl acement to  Actual  Pos i ti on  to  trans i ti on  to  new pos i ti on  reference  
system .  

9  Axis  successfu l l y appl i ed  D i spl acement to  Command  Posi ti on  to  trans i ti on  to  new posi ti on  
reference  system .  

1 27  Always  completes.   

a  I n  the  case  of a  Fau l t  Reset or a  Shu tdown  Reset,  i f any fau l t  generati ng  exception  cond i ti ons  sti l l  exi st,  the  
axi s  trans i ti ons  ou t  of the  Fau l ted  state  on ly momentari l y s i nce  the  axi s  shal l  immed iately  fau l t  again  and  
retu rn  to  the  Fau l ted  s tate.  

 

I f the  device  determ ines  that the  requested  state  trans i tion  cannot be  successfu l l y completed ,  
the  device  acknowledges  the  Control  Request wi th  a  non-zero Error Code i n  the  Response 
Status  e lement.  Poss ib le  error cond i ti ons  are  shown  in  Table  1 37.  

Table  1 37  – Possible  error condi tions  for requested  operation  

Request 
Code  

Possible  error condi tions  

1  Axis  en ters  Fau l ted  or S tart  I n h ibi ted  state  after the  request was  rece ived ,  before  reach i ng  the  
Runn ing  s tate.  

2  None  

3  None  

4  None  

5  None  

6  None  

7  None  

8  None  

1 27  None.   

 

When  the  con trol l er receives  the  Acknowledge Code,  and  there  is  no  pend ing  Control  Request  
to  i n i tiate,  i t  then  zeroes  the  match ing  Request  Code.  When  the  device  sees  the  Request 
Code zeroed ,  i t  clears  the  Acknowledge  Code  and  the  associated  Response Status.  
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I f the  axis  cannot trans i tion  to  the  requested  state,  the  speci fic error cond i tion  i s  i nd icated  by 
a  non-zero Response  Status  attribu te  va lue  that i s  passed  a long  wi th  the  Axis  Response at 
part of the  Device-to-Control ler Connection .  

Th is  behavior i s  fu rther described  i n  Table  1 38  and  Table  1 39.  

Table  1 38  – Successfu l  Axis  Control  Request  Cycle  

Control l er action  Connection  data  Device  action  

Control l er sets  Request  Code  i n  
the  Axis  Control  e l ement  to  request  
a  s tate  change.  

  Axi s  Control  =  x  Device  sees  non-zero  Request  
Code,  x,  i n  Axis  Contro l  e l ement 
and  i n i ti ates  the  requested  state  
change.   

   Axi s  Response  =  x 

  Response  Status  =  0  

I f s tate  change  operati on  i s  
successfu l ,  the  device  
acknowledges  the  state  change  by 
setti ng  the  Acknowledge  Code  i n  
the  Axis  Response  element to  the  
ori g i nati ng  Request Code,  x.  The  
Response  Status  e l ement i s  set  to  
0  i nd icati ng  success.  

Control l er sees  the  non -zero  
Acknowledge  Code  i n  Axis  
Response  e l ement  and  zeroes  the  
ori g i nati ng  Request Code  i n  the  
Axis  Control  e l ement.  The  
requested  s tate  change  was  
successfu l  as  evidenced  by the  
zero  Response  Status.  

  Axi s  Control  =  0   

The  state  change  request 
transaction  i s  now complete.  
Another Axis  Control  request  can  
be  processed  at  th i s  time.   

  Axi s  Response  =  0  

  Response  Status  =  0  

Device  sees  a  zero  Request Code  
i n  the  Axis  Control  e l ement and  
zeroes  the  associated  
Acknowledge  Code  i n  the  Axi s  
Response  el ement.  

 

Table  1 39  – Unsuccessfu l  Axis  Control  Request  Cycle  

Control l er action  Connection  Device  action  

Control l er sets  Request  Code  i n  
the  Axis  Control  e l ement  to  request 
a  s tate  change.  

  Axi s  Con trol  =  x  Device  sees  non-zero  Request  
Code,  x,  i n  Axis  Contro l  e l ement 
and  i n i ti ates  the  requested  state  
change.   

   Axi s  Response  =  x 

  Response  Status  =  
                 E rror Code  

I f s tate  change  operati on  i s  
unsuccessfu l ,  the  device  i nd icates  
the  probl em  via  a  non -zero  
Response  Status  Error Code  a l ong  
wi th  the  Acknowledge  Code  
match ing  the  ori g i nati ng  Request 
Code,  x.  

Control l er sees  the  non -zero  
Response  Status  associated  wi th  
the  Request  Code,  x,  i n  the  Axi s  
Response,  hand l es  the  error 
cond i ti on  based  on  the  Error Code,  
and  cl ears  the  ori g i nati ng  Request  
Code  i n  the  Axi s  Control  e l ement.  

  Axi s  Con trol  =  0   

The  state  change  request 
transaction  i s  now complete.  
Another Axis  Control  request  can  
be  processed  at  th i s  time.   

  Axi s  Response  =  0  

  Response  Status  =  0  

Device  sees  a  zero  Request Code  
i n  the  Axis  Control  e l ement and  
zeroes  the  associated  
Acknowledge  Code  i n  the  Axi s  
Response  el ement.  
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I f there  is  a  pend ing  Control  Request when  the  Acknowledge  Code  for the  previous  Control  
Request cycle  i s  processed  by the  control ler,  the  con trol l er can  immed iatel y i n i ti ate  the  
pend ing  Control  Request.  I n  th is  way,  the  de lay i n  executing  the  pend ing  Control  Request i s  
m in im ized .  Th is  behavior i s  further described  i n  Table  1 40 .  

Table  1 40  – Pending  Axis  Control  Request Cycle  

Control l er action  Connection  data  Device  action  

Control l er sets  Request Code  i n  the  
Axis  Control  e l ement  to  request  a  
s tate  change  x.  

  Axi s  Con trol  =  x  Device  sees  non-zero  Request  
Code,  x,  i n  Axis  Contro l  e l ement  and  
i n i ti ates  the  requested  state  change.   

Control l er has  a  pend ing  s tate  
change  request  y as  i t  receives  the  
Acknowledge  Code  from  state  
change  request  x  

  Axi s  Response  =  x 

  Response  Status  =  0  

I f s tate  change  operati on  i s  
successfu l ,  the  devi ce  acknowledges  
the  state  change  by setti ng  the  
Acknowledge  Code,  x,  i n  the  Axis  
Response  el ement to  the  ori g i nati ng  
Request  Code,  x.  The  Response  
Status  e l ement i s  set  to  0  i nd icati ng  
success.  

Based  on  the  non -zero  Acknowledge  
Code  i n  Axis  Response  e l ement,  the  
Control l er immed iatel y sets  Request  
Code  y i n  the  Axis  Control  e l ement  
to  request the  pend ing  s tate  change.  

  Axi s  Con trol  =  y  Device  sees  non-zero  Request  
Code,  y,  i n  Axis  Contro l  e l ement  and  
i n i ti ates  the  requested  state  change.   

   Axi s  Response  =  y  

  Response  Status  =  0  

I f s tate  change  operati on  i s  
successfu l ,  the  device  acknowledges  
the  state  change  by setti ng  the  
Acknowledge  Code,  y,  i n  the  Axis  
Response  e l ement to  the  ori g i nati ng  
Request Code,  x.  The  Response  
Status  e l ement i s  set  to  0  i nd icati ng  
success.  

Control l er sees  the  non -zero  
Acknowledge  Code  i n  Axis  
Response  e l ement  and ,  wi th  no  
pend ing  state  change  requests ,  
zeroes  the  ori g i nati ng  Request  Code  
i n  the  Axis  Control  e l ement.  The  
requested  s tate  change  was  
successfu l  as  evidenced  by the  zero  
Response  Status.  

  Axi s  Con trol  =  0   

The  l ast  state  change  request 
transaction  i s  now complete.  
Another Axis  Control  request  can  be  
processed  at  th i s  t ime.   

  Axi s  Response  =  0  

  Response  Status  =  0  

Device  sees  a  zero  Request  Code  i n  
the  Axis  Control  e l ement  and  zeroes  
the  associated  Acknowledge  Code  i n  
the  Axis  Response  element.   

 

Object s tate  transi ti ons  can  a lso  be  in i ti ated  by service  requests  such  as  the  Test service  
requests.  I n  general ,  these  state  change  requests  use  services  because  they requ i re  one  or 
more  parameters  to  be  passed  to  the  device  i n  order to  in i tiate  the  state  change  or are  not 
real -time performance  cri tical .  

I n  some cases  the  Control  Request operation  can  take  a  cons iderable  amount of t ime to  
perform ,  for example  an  Enable  Request.  To  preven t such  a  request from  monopol i zi ng  the  
Control  Request mechan ism ,  a  specia l  Cancel  Request code  i s  defi ned .  The  Cancel  Request 
i s  immed iatel y acknowledged  by the  device  to  complete  the  handshaking  cycle,  thereby,  
a l l owing  a  subsequent Control  Request (see  Table  1 41 ) .  
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Table  1 41  – Cancel  Request Cycle  

Control l er action  Connection  data  Device  action  

Control l er sets  Request Code  i n  the  
Axis  Control  e l ement  to  request  a  
s tate  change,  an  Enabl e  Request i n  
th i s  example.  

  Axi s  Control  =   Enable  Req  Device  sees  the  Enabl e  Request  
Code  i n  Axis  Control  e l ement  and  
i n i ti ates  the  requested  state  change.  
Th i s  s tate  change  happens  to  
requ i re  s i gn i fi can t  t ime  to  complete.  

Meanwh i l e,  the  control l er determ ines  
that  i t  i s  necessary to  overri de  the  
l ast  Enable  state  change  request 
wi th  a  D i sabl e  Request.  To  free  up  
the  Control  Request  mechan ism  to  
send  the  Di sab le  Request,  the  Axis  
Control  e lement shal l  fi rst  be  set  to  
Cancel  Request  

  Axi s  Control  =  Cancel  Req  

 

  Axi s  Response  =  Cancel  Ack 

  Response  Status  =  0  

Device  sees  the  Cancel  Request  
Code  i n  Axis  Control  e l ement  and  
immed iately sends  the  Cancel  
Acknowledge  Code  i n  the  Axis  
Response  el ement.  

The  device  shal l  con ti nue  the  
ori g i na l  s tate  change  operati on  un ti l  
another Contro l  Request i s  received .  

Control l er sees  the  non -zero  
Acknowledge  Code  i n  Axis  
Response  e l ement  and  zeroes  the  
ori g i nati ng  Request  Code  i n  the  Axis  
Control  e lement.  

The  Cancel  Request transaction  i s  
now complete.  Another Axis  Control  
request  can  now be  processed  at  
th i s  t ime.  

  Axi s  Con trol  =  0  

 

  Axi s  Response  =  0  

  Response  Status  =  0  

Device  sees  a  zero  Request  Code  i n  
the  Axis  Control  e l ement  and  zeroes  
the  associated  Acknowledge  Code  i n  
the  Axis  Response  element.  

Control l er sets  Request Code  i n  the  
Axis  Control  e l ement  to  request  a  
D i sabl e  Request.  

  Axi s  Control  =  D i sabl e  Req  Device  sees  non-zero  Request  Code  
i n  Axis  Control  e l ement  and  i n i ti ates  
the  requested  D isabl e  state  change.  
Th i s  may overri de  any cancel l ed  
state  change  operation  that  i s  i n  
process.  

   Axi s  Response  =  D i sable  Ack 

  Response  Status  =  0  

Once  the  D i sabl e  state  change  i s  
successfu l ,  the  device  acknowledges  
the  state  change  by setti ng  the  
Acknowledge  Code  i n  the  Axis  
Response  e l ement to  the  ori g i nati ng  
Request Code.  The  Response  
Status  e l ement  i s  set  to  0  i nd icati ng  
success.  

Control l er sees  the  non -zero  
Acknowledge  Code  i n  Axis  
Response  e l ement  and  zeroes  the  
ori g i nati ng  Request  Code  i n  the  Axis  
Control  e lement.  The  requested  
state  change  was  successfu l  as  
evi denced  by the  zero  Response  
Status.  

  Axi s  Con trol  =  0   

The  s tate  change  request  
transaction  i s  now complete.  
Another Axis  Control  request  can  be  
processed  at  th i s  t ime.   

  Axi s  Response  =  0  

  Response  Status  =  0  

Device  sees  a  zero  Request  Code  i n  
the  Axis  Control  e l ement  and  zeroes  
the  associated  Acknowledge  Code  i n  
the  Axis  Response  element.   

 

7.6. 1 .3  Changing  position  reference  system  

When  the  scal i ng  function  i s  enabled  in  the  d ri ve  (see  Control  Mode defin i tion)  the  Axis  
Control /Axis  Response mechan ism  is  used  to  coord inate  trans i ti on  of Actual  Pos i ti on  and  
Command  Posi tion  i n  both  the  con trol ler and  the  d ri ve  to  a  new absolu te  pos i ti on  reference  
system.   The  abi l i ty to  change the  absolu te  posi tion  reference system  is  fundamental  to  
Hom ing  and  Redefine  Posi ti on  operations  associated  wi th  Posi tion  Con trol  Systems.  

Hom ing  and  Redefine  Posi tion  operations  beg in  by determ in ing  a  D isplacement value  
between  the  cu rren t pos i ti on  reference system  and  the  new,  or des ired ,  pos i tion  reference  
system.  The  trick i s  to  appl y the  D isplacement value  to  the  Actual  Posi tion  and  Command  
Posi tion  values  i n  the  d rive  and  the  con trol l er i n  such  a  way that i t  doesn ’ t  d isrupt motion  i n  
progress.  
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The  process  of coord inating  the  trans i tion  to  the  new pos i tion  reference  system  beg ins  by 
p lacing  the  Change Actual  Pos i tion  Request Code i n  the  Axis  Control  e l ement of the  
Control l er-to-Device  Connection  and  a  Pos i ti on  D isplacement e lement i n  the  Cycl ic Data.  
When  the  d ri ve  receives  the  Change  Actual  Posi tion  Request,  i t  appl ies  the  Pos i ti on  
Displacement to  the  Actual  Pos i ti on  i n  the  d ri ve.  The  next Device-to-Control ler update  passes  
Actual  Pos i tion  based  on  the  new posi tion  reference system  and  the  Pos i ti on  D isplacement to  
the  control ler a long  wi th  the  Change Actual  Pos i ti on  Acknowledge Code  i n  the  Axis  Response  
elemen t.  The  control ler recogn izes  the  Change Actual  Posi tion  Acknowledge  Code,  so  when  
computing  the  actual  pos i ti on  del ta  (used  in  gearing  and  camming) ,  the  Posi tion  D isplacement 
va lue  i s  appl ied  to  compensate  for the  pos i tion  reference  change.  

After the  Change Actual  Posi ti on  Acknowledge Code is  received  by the  control ler,  i t  then  
appl ies  the  Pos i ti on  D isplacement value  to  the  Command  Posi tion  and  sends  the  Command  
Posi tion  based  on  the  new pos i tion  reference system  to  the  d ri ve  in  the  next Control ler-to-
Device  update  a long  wi th  the  Change  Command  Posi tion  Request Code i n  the  Axis  Control  
e lement.  Again  the  Posi ti on  D isplacement is  i ncluded  as  an  e lement of the  Cycl ic data.  Based  
on  receiving  the  Change  Command  Posi tion  Request,  the  d ri ve  appl ies  the  Posi ti on  
Displacement to  compensate  for the  pos i ti on  reference change when  computing  the  command  
pos i tion  del ta.  

The  change-over to  the  new pos i ti on  reference  system  is  officia l l y completed  wi th  the  Change  
Command  Posi tion  Acknowledge passed  back to  the  control l er i n  the  next  Drive-to-Control l er 
update.  No  Posi ti on  D isplacement needs  to  be  passed  to  the  control ler i n  th is  update.  
Table  1 42  fu rther defines  the  complete  redefine  posi tion  reference cycle.  
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Table  1 42  – Redefine  Position  Reference Cycle  

Control l er action  Connection  data  Device  action  

Control l er sets  Request Code  i n  the  
Axis  Control  e l ement  to  request  a  
Change  Actual  Posi ti on  Request,  
chg  actpos,  and  updates  d ri ve  wi th  
D i splacement.  

  Axi s  Control  =  chg  actpos  

  Cycl i c  Data  =  d i splacement 

Device  sees  non-zero  Request  
Code,  a  Change  Actual  Pos i ti on  
Request,  i n  Axis  Control  e l ement 
appl i es  D i spl acement to  Actual  
Posi ti on  i n  the  d ri ve  device.   

Control l er recei ves  the  Change  
Actual  Posi ti on  Acknowl edge  from  
the  d ri ve  and  appl i es  Di splacement  
to  del ta  actual  pos i ti on  ca lcu lat ion  to  
correct  for pos i ti on  reference  
change.  Control l er appl i es  
Di splacement  to  sh i ft  Command  
Posi ti on  to  the  new posi ti on  
reference system .  

  Axi s  Response  =  chg  actpos   

  Response  Status  =  0  

  Cycl i c  Data  =  new actpos   

  Cycl i c  Data  =  d i splacement 

The  d ri ve  device  acknowledges  the  
request  by passing  the  Change  
Actual  Posi ti on  Acknowl edge  Code,  
chg  actpos,  back to  the  con tro l l er 
a l ong  wi th  the  new Actual  Pos i ti on  i n  
the  new posi ti on  reference  system .  
The  Response  Status  e l ement  i s  set  
to  0  i nd icati ng  success.  

Control l er sets  the  Request Code  to  
Change  Command  Posi ti on  Request,  
chg  compos,  and  updates  d ri ve  
a long  wi th  the  new Command  
Posi ti on  based  on  the  new pos i ti on  
reference system  and  the  
Di splacement.  

  Axi s  Con trol  =  chg  compos  

  Cycl i c  Data  =  new compos  

  Cycl i c  Data  =  d i splacement 

Dri ve  recei ves  the  Change  
Command  Posi ti on  Acknowledge  
from  the  con tro l l er and  appl i es  
D i spl acement  to  d el ta  command  
posi ti on  ca lcu lati on  to  correct  for 
posi ti on  reference  change    

Control l er i nd icates  that  the  
ori g i nati ng  Home  or Redefine  
Posi ti on  operation  i s  complete.  

  Axi s  Response  =  chg  compos  

  Response  Status  =  0  

The  d ri ve  device  acknowledges  the  
Change  Command  Posi ti on  Request 
change  by passing  the  Acknowledge  
Code,  chg  compos,  back to  the  
con trol l er i n  the  Axis  Response  
e lement.  The  Response  Status  
e l ement  i s  set  to  0  i nd icati ng  
success.  

Control l er sees  the  non -zero  
Acknowledge  Code  i n  Axis  
Response  e l ement  and ,  wi th  no  
pend ing  state  change  requests ,  
zeroes  the  ori g i nati ng  Request  Code  
i n  the  Axis  Control  e l ement.   

  Axi s  Con trol  =  0   

The  l ast  state  change  request 
transaction  i s  now complete.  
Another Axis  Control  request  can  be  
processed  at  th i s  t ime.   

  Axi s  Response  =  0  

  Response  Status  =  0  

Device  sees  a  zero  Request  Code  i n  
the  Axis  Control  e l ement  and  zeroes  
the  associated  Acknowledge  Code  i n  
the  Axis  Response  element.   

 

7.6.2  State  behavior 

7.6.2 . 1  General  

Subclauses  7 . 6. 2. 2  to  7 . 6. 2. 1 4  offer a  detai led  description  of each  of the  states  and  state  
transi ti ons  of the  Motion  Device  Axis  Object  state  model .  

7.6.2 .2  Off state  

This  i s  the  state  of the  Motion  Device  Axis  Object  wi th  power off.  

7.6.2 .3  Self Test  state  

When  power is  appl ied  to  the  device,  or the  device  is  reset,  the  device  typica l l y goes  through  
a  series  of se l f-test  d iagnostics  and  i n ternal  device  parameters  are  set  to  their power-up  
defau l t va lues.  Once completed  successfu l l y,  the  device  and  a l l  i ts  associated  axis  i nstances  
trans i ti on  to  the  I n i tial i zi ng  state  and  are  ready for i n i tia l i zation  by the  associated  control ler.  I f 
unsuccessfu l ,  the  device  and  al l  i ts  associated  axis  instances  transi ti on  immed iatel y to  the  
Major Fau l ted  state  by declaring  an  I n i tia l i zation  Fau l t  that i s  class i fi ed  as  Unrecoverable  
accord ing  to  the  term inology defined  by the  I den ti ty Object.  C learing  th is  fau l t can  on l y be  
accompl ished  through  a  power cycle  and  i s  most l ikel y the  resu l t  of a  device  hardware  
problem .  
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I f the  device  supports  stand-alone  operation  under l ocal  control  wi th  local  configuration  data,  
the  device  is  free  to  transi tion  from  the  Sel f-test state  to  the  Pre-charge  state  and  on  to  the  
Stopped  state.  I f the  device  receives  a  subsequen t Forward_Open  service  to  open  a  CIP  
Motion  Connection ,  the  d ri ve  device  shal l  d isable  a l l  axes  and  transi ti on  back to  the  
I n i ti a l i zi ng  state,  fo l lowing  the  state  sequence  ou tl i ned  below.   

I f the  device  does  not support s tand -alone  operation  and  depends  on  remote  configuration  
data  to  be  suppl ied  over a  CIP  connection ,  the  device  shal l  trans i tion  to  the  I n i ti a l i zi ng  state  
and  wai t  (Standby)  for the  Forward_Open  service  from  the  control l er to  open  the  CIP  Motion  
Connection .  

7.6.2 .4  In i tial izing  state  

During  the  I n i ti a l i zi ng  s tate,  the  device  wai ts  for the  CIP  Motion  Connections  to  the  device  to  
be  establ ished  by the  control ler via  a  Forward_Open  service.  Once  the  Forward_Open  service  
is  successfu l l y processed ,  the  device  i n i tia l i zes  a l l  attributes  to  thei r factory defau l t  values,  
resets  a l l  acti ve  fau l ts ,  resets  appl icable  axis  status  cond i ti ons  i nclud ing  the  shu tdown  b i t,  i n  
preparation  for device  attribu te  configuration .  

Once connections  are  establ ished ,  the  con trol l er sends  Set services  to  the  device  to  set the  
Motion  Device  Axis  Object configuration  attribu tes  to  values  stored  in  the  control ler.  Any 
configuration  error encountered  du ring  th is  process,  for example  due  to  value  out of range  or 
va lue  not appl icable,  shal l  be  hand led  by erring  the  Set service  response;  not by generating  
an  I n i tial i zation  Fau l t.  The  control l er shal l  not complete  the  configuration  process  un less  a l l  
configuration  attributes  have  been  successfu l l y acknowledged .  

I f the  device  supports  synchronous  operation ,  the  control ler then  synchron izes  wi th  the  device  
us ing  the  Group_Sync service.  Once  th is  en ti re  process  has  been  completed  successfu l l y,  the  
device  and  a l l  i ts  associated  axis  i nstances  transi ti on  to  the  Pre-charge  state.  I f a  problem  is  
found  during  th is  i n i ti a l i zation  process  that i s  beyond  the  scope of a  Set service  error,  the  
device  generates  an  I n i ti a l i zation  Fau l t.  An  I n i ti a l i zation  Fau l t i s  viewed  as  an  unrecoverable  
fau l t  so  clearing  the  fau l t  can  on l y be  accompl ished  through  a  power cycle  or a  device  reset 
service  to  the  associated  I den ti ty Object.  

I f the  CIP  Motion  Connection  is  i n tentional l y closed  for any reason  during  operation  via  a  
Forward_Close  service,  the  device  clears  a l l  acti ve  fau l ts  and  a larms  and  returns  to  the  
I n i tia l i zi ng  state.  I f the  CIP  Motion  Connection  i s  l ost for any other reason  during  operation ,  
the  device  generates  a  Node  Fau l t and  trans i tions  to  the  Major Fau l ted  state.  I n  e i ther case  
the  device  shal l  wai t for the  CIP  Motion  Connections  to  the  device  to  be  re-establ ished  by the  
con trol ler via  a  Forward_Open  service.  

The  I n i ti a l i zi ng  state  i s  classi fied  as  an  I denti ty Object Standby s tate  and ,  therefore,  the  
device  shal l  i nsure  that a l l  associated  power structures  are  d isabled .  

7.6.2 .5  Pre-Charge state  

I n  the  Pre-Charge  state,  when  appl icable,  the  device  i s  wai ti ng  for the  DC Bus  to  fu l l y charge  
(DC  Bus  Up  s tatus  b i t  i s  cl ear).  Once  the  DC  Bus  reaches  an  operational  vo l tage  l evel  (DC 
Bus  Up  status  b i t  i s  set)  the  axis  e i ther trans i tions  to  the  Stopped  state  (d rive  axis)  or to  the  
Runn ing  state  (converter axis) .  The  dri ve  device’s  i nverter power structure  i s  a lways  d isabled  
i n  th is  state  (Power Structure  Enabled  status  b i t  clear) .  Any attempt for the  con trol l er to  
enable  a  d ri ve  via  the  Axis  Control  mechan ism  wh i l e  i t  i s  i n  the  Pre-charge  state  is  reported  
back to  the  control ler as  an  error i n  the  Response Status  and  the  axis  remains  i n  the  Pre-
charge  s tate.  

The  Pre-Charge  state  i s  cl assi fied  as  an  I denti ty Object Standby state  and ,  therefore,  requ i res  
that  the  associated  i nverter power s tructure,  i f appl icable,  i s  d isabled .  
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7.6.2 .6  Stopped  state  

I n  the  Stopped  state,  the  device’s  i nverter power structu re  shal l  e i ther be  d isabled  and  free  of 
torque  (Power Structure  Enabled  s tatus  b i t  cl ear)  or he ld  i n  a  static cond i ti on  via  an  acti ve  
con trol  l oop  (Power Structure  Enabled  status  b i t  set) .  No  motion  can  be  i n i ti ated  by the  device  
i n  the  Stopped  State  nor can  the  device  respond  to  a  planner generated  command  references  
(Tracking  Command  status  b i t  clear) .  I n  general ,  the  axis  shal l  be  at rest,  bu t i f an  external  
force  or torque  is  appl ied  to  the  l oad ,  a  brake  may be  needed  to  main ta in  the  rest cond i tion .  I n  
the  Stopped  state,  main  power i s  appl ied  to  the  device  and  the  DC Bus  i s  at an  operational  
vol tage  l evel .  I f there  are  any Start I nh ib i t  cond i tions  detected  wh i le  i n  th is  state,  the  axis  
trans i tions  to  the  Start  I nh ib i ted  state.  I f an  Enable  request or one  of the  Run  Test service  
requests  i s  appl ied  to  an  axis  i n  the  Stopped  state,  the  motion  axis  transi ti ons  to  the  Starting  
state.  

7.6.2 .7  Starting  state  

When  an  Enable  request  i s  g iven  to  an  axis  i n  the  Stopped ,  or Stopping  state  when  executing  
a  F l ying  Start,  the  axis  immed iatel y trans i ti ons  to  the  Starti ng  state.  I n  th i s  state,  the  device  
checks  various  cond i tions  before  transi ti on ing  to  the  Runn ing  state.  These  cond i ti ons  can  
include  Brake  Release  delay time and  I nduction  Motor fl ux l evel .  The  device  control  and  
power structures  are  acti vated  during  the  Starting  state  (Power Structure  Enabled  status  b i t  
set)  bu t the  command  reference is  set to  a  local  static value  and  wi l l  not track the  command  
reference  derived  from  the  motion  p lanner (Tracking  Command  status  b i t  clear) .  I f a l l  the  
starting  cond i ti ons  are  met,  the  axis  state  trans i ti ons  to  e i ther the  Runn ing  state  or the  Testi ng  
state.  

7.6.2 .8  Runn ing  state  

The  Runn ing  s tate  is  where  the  work gets  done.  I n  th is  state,  the  device ’s  power structure  is  
acti ve  (Power Structure  Enabled  s tatus  b i t  set)  and  the  selected  Control  Mode  is  enabled  and  
acti ve l y tracking  command  data  from  the  control ler based  motion  p lanner ou tpu t to  affect axis  
motion  (Tracking  Command  status  b i t  set) .  The  motion  axis  remains  i n  the  Runn ing  state  un ti l  
e i ther a  fau l t  occurs  or i t  i s  expl ici tl y commanded  to  s top  via  an  Axis  Control  request.  

I n  the  case  of an  axis  wi th  no  acti ve  con trol  function  (Contro l  Mode,  =  No  Control ) ,  the  
Runn ing  state  s impl y i nd icates  that the  device  i s  fu l l y operational  (Power Structu re  Enabled  
status  b i t  and  the  Tracking  Command  status  b i t  are  both  clear) .  The  motion  axis  remains  i n  
the  Runn ing  state  un ti l  e i ther a  fau l t occurs  or i t  i s  expl ici tl y commanded  to  Shu tdown  via  an  
Axis  Control  request.  

I n  the  Runn ing  state,  on ly a  subset of a l l  axis  i nstance  configuration  attributes  are  a l lowed  by 
the  device  to  be  mod i fied .  Table  1 43  l i sts  a l l  attri butes  that the  device  i s  requ i red  to  support i n  
the  Runn ing  state.  Access  to  a l l  other configuration  attribu tes  i n  the  Runn ing  state  is  l eft to  
the  device  vendor’s  d iscretion .  
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Table  1 43  – Running  State  – Configurable  attributes   

Attr.  ID  Attribute  name  B  E  F  P  V T  

370  Skip  Speed  1  -  -  O  -  -  -  

371  Skip  Speed  2  -  -  O  -  -  -  

372  Skip  Speed  3  -  -  O  -  -  -  

373  Skip  Speed  Band  -  -  O  -  -  -  

374  Ramp Veloci ty – Pos i ti ve  -  -  O  -  O  -  

375  Ramp Veloci ty – Negati ve  -  -  O  -  O  -  

376  Ramp Accelerati on   -  -  O  -  O  -  

377  Ramp Decel eration   -  -  O  -  O  -  

378  Ramp Jerk Control  -  -  O  -  O  -  

440  Kvff -  -  -  R -  -  

441  Kpp  -  -  -  R -  -  

442  Kpi  -  -  -  R -  -  

443  Posi ti on  Lock Tolerance  -  -  -  R -  -  

444  Posi ti on  Error Tolerance  -  -  -  R -  -  

445  Posi ti on  Error Tolerance  Time  -  -  -  O  -  -  

446  Posi ti on  I n tegrator Contro l  -  -  -  R -  -  

447  Posi ti on  I n tegrator Prel oad  -  -  -  O  -  -  

460  Kaff -  -  -  R R -  

461  Kvp  -  -  -  R R -  

462  Kvi  -  -  -  R R -  

464  Kdr -  -  O  O  O  -  

465  Veloci ty Error Tol erance  -  -  -  O  O  -  

466  Veloci ty Error Tol erance  Time  -  -  -  O  O  -  

467  Veloci ty I n tegrator Control  -  -  -  R R -  

468  Veloci ty I n tegrator Prel oad  -  -  -  O  O  -  

469  Veloci ty Low Pass  F i l ter Bandwid th  -  -  -  O  O  -  

470  Veloci ty Th reshold  -  O  O  O  O  O  

471  Veloci ty Lock Tolerance  -  -  O  O  O  -  

472  Veloci ty Standsti l l  Window -  R R R R R 

473  Veloci ty L im i t  – Posi ti ve  -  -  O  O  O  -  

474  Veloci ty L im i t  – Negati ve   -  -  O  O  O  -  

485  Acceleration  Lim i t   -  -  -  O  O  O  

486  Decel erati on  Lim i t   -  -  -  O  O  O  

496  Kj  -  -  -  R R O  

498  Fri cti on  Compensati on  – S l i d i ng  -  -  -  O  O  O  

499  Fri cti on  Compensati on  – Stati c  -  -  -  O  O  O  

500  Fri cti on  Compensati on  – Vi scous  -  -  -  O  O  O  

502  Torque  Low Pass  F i l ter Bandwi d th  -  -  -  O  O  O  

503  Torque  Notch  F i l ter Frequency -  -  -  O  O  O  

504  Torque  Lim i t  – Posi ti ve  -  -  -  R R R 

505  Torque  Lim i t  – Negati ve  -  -  -  R R R 

506  Torque  Rate  L im i t  -  -  -  O  O  O  

507  Torque  Threshol d  -  -  -  O  O  O  
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Attr.  ID  Attribute  name  B  E  F  P  V T  

508  Overtorque  Lim i t  -  -  O  O  O  O  

509  Overtorque  Lim i t  Time -  -  O  O  O  O  

51 0  Undertorque  Lim i t  -  -  O  O  O  O  

51 1  Undertorque  Lim i t  Time -  -  O  O  O  O  

553  Current  Vector L im i t -  -  O  O  O  O  

554  Kqp  -  -  -  O  O  O  

555  Kq i  -  -  -  O  O  O  

556  Kdp  -  -  -  O  O  O  

557  Kd i  -  -  -  O  O  O  

731  Dig i ta l  Ou tpu ts  -  -  O  O  O  O  

734  Analog  Output  1  -  -  O  O  O  O  

735  Analog  Output  2  -  -  O  O  O  O  

 

7.6.2 .9  Testing  state  

When  any one  of the  Run  Test request  services  is  sent  to  the  motion  axis  wh i l e  i n  the  
Stopped  state,  i . e.  services  that requ ire  an  acti ve  power structure  to  execu te,  the  axis  
immed iatel y transi tions  to  the  Starting  State  (Power Structure  Enabled  s tatus  b i t  set) ,  and  
then  once  the  Starti ng  cond i ti ons  are  met,  the  axis  trans i ti ons  to  the  Testing  state.  Th is  
Testing  state  is  l i ke  the  Runn ing  s tate  i n  that the  device ’s  power structu re  is  acti ve  (Power 
Structure  Enabled  status  b i t  set) ,  bu t i n  the  Testi ng  state  one  of the  device ’s  bu i l t- in  test  
a lgori thms i s  control l i ng  the  motor,  not command  data  from  a  motion  p lanner (Tracking  
Command  status  bi t  clear) .  I n  the  Testing  state ,  the  device  exci tes  the  motor i n  various  ways  
wh i l e  perform ing  measurements  to  determ ine  characteristics  of the  motor and  l oad .  The  
motion  axis  remains  i n  th is  state  for the  duration  of the  requested  test procedure  and  then  
returns  to  the  Stopped  state.  The  motion  axis  can  a lso  exi t  the  Testi ng  s tate  by e i ther a  fau l t  
or an  expl ici t  Axis  Con trol  request.  

7.6.2 . 1 0  Start Inh ibi ted  state  

The Start I nh ib i ted  state  i s  the  same as  the  Stopped  s tate  wi th  the  exception  that the  axis  has  
one  or more  “start  i nh ib i t”  cond i ti ons  that prevent i t  from  successfu l l y transi tion ing  to  the  
Starting  state.  These  cond i tions  can  be  found  i n  the  Start I nh ibi t  a ttribu tes .  Once corrected ,  
the  axis  s tate  au tomatica l l y trans i ti ons  back to  the  Stopped  state.  

For an  axis  wi th  no  active  con trol  function  (Control  Mode =  No Control )  the  Start I nh ib i ted  axis  
state  prevents  trans i ti on ing  to  the  Runn ing  state  un ti l  speci fic Start I nh ib i t  cond i tions  are  
resolved ,  such  as  when  the  associated  device  i s  not fu l l y configured  for operation .  Again ,  
once  these  cond i ti ons  are  corrected ,  the  axis  state  au tomatical l y trans i ti ons  to  the  Runn ing  
state.  

The  Start I nh ib i ted  state  i s  class i fied  as  an  I den ti ty Object Standby s tate  and ,  therefore,  
requ i res  that the  associated  power structu re,  i f appl icable ,  i s  d isabled .  

7.6.2 .1 1  Stopping  state  

When  a  D isable  request i s  i ssued  to  the  Motion  Device  Axis  Object in  the  Starti ng ,  Runn ing ,  
or Testi ng  states,  the  axis  immed iatel y transi tions  to  the  Stopping  s tate.  I n  th is  s tate,  the  axis  
i s  i n  the  process  of stopping  and  i s  no  l onger tracking  command  data  from  the  motion  p lanner 
(Tracking  Command  status  b i t  cl ear) .  There  are  a  number of d i fferent Stopping  Actions  
supported  by the  Motion  Device  Axis  Object.  Most of these  Stopping  Actions  acti vel y 
decelerate  the  axis  to  a  stop.  The  power structure  may remain  acti ve  (Power Structure  
Enabled  s tatus  bi t  set)  as  l ong  as  the  Stopping  Action  procedure  takes  to  complete.  Once the  
selected  Stopping  Action  procedure  has  completed ,  the  axis  trans i tions  to  the  Stopped  state.  
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When  the  Stopping  Action  i s  D isable  and  Coast,  however,  the  power structure  i s  immed iatel y 
d isabled  (Power Structure  Enabled  status  b i t  cl ear)  and  the  axis  coasts  to  a  stop  wh i l e  i n  the  
Stopping  s tate.  I n  any case,  the  d rive  device  shal l  wai t un ti l  the  axis  has  reached  zero  speed  
before  trans i tion ing  to  the  Stopped  state.  I n  some cases,  such  as  when  the  axis  i s  s tationary,  
th is  transi tion  can  be  immed iate.  Recommended  cri teria  for zero  speed  i s  based  on  Veloci ty 
Feedback,  or i n  the  case  of Frequency Con trol  d rive  device,  th is  impl ies  Veloci ty Reference  
be ing  less  than  1  %  of motor rated  speed .  U l timatel y th is  cri teria  i s  l eft  to  the  vendors  
d iscretion .  

When  an  Enable  Request i s  g iven  to  an  axis  i n  the  Stopping  state  wi th  F l ying  Start Enabled ,  
the  axis  shal l  immed iately trans i tion  to  the  Starting  s tate.  

7.6.2 .1 2  Aborting  state  

When  a  Major Fau l t occurs  i n  the  motion  device  wh i le  the  axis  i s  i n  the  Starti ng ,  Runn ing ,  
Testi ng ,  or Stopping  states,  the  axis  immed iately trans i tions  to  the  Aborti ng  state.  I n  th is  
state,  the  axis  i s  i n  the  process  of s topping  and  is  no  l onger tracking  command  data  from  the  
motion  p lanner (Tracking  Command  status  b i t  cl ear).  The  Aborting  state  executes  the  
appropriate  stopping  action  as  speci fied  by the  device  vendor.  When  activel y s topping  the  
axis  in  the  Aborting  state,  the  power structure  remains  acti ve  (Power Structure  Enabled  s tatus  
b i t  set)  as  l ong  as  the  stopping  action  takes  to  complete.  I n  some cases  the  power s tructure  
shal l  be  immed iatel y d isabled  so  the  axis  may coast to  a  stop  wh i l e  i n  the  Aborting  state.  I n  
any case,  the  d ri ve  shal l  wai t un ti l  the  axis  has  reached  zero  speed  before  trans i ti on ing  to  the  
Major Fau l ted  s tate.  Once  the  stopping  procedure  i s  complete  and  the  axis  has  reached  zero  
speed ,  the  axis  transi ti ons  to  the  Major Fau l ted  state.  I n  some cases,  such  as  when  the  axis  
i s  s tationary,  th is  trans i ti on  can  be  immed iate.  

When  an  Abort Request i s  i ssued  to  the  Motion  Device  Axis  Object a  Control ler I n i tiated  
Exception  i s  generated .  I f the  associated  Axis  Exception  Action  is  set to  generate  a  Major 
Fau l t  the  d ri ve  stops  the  axis  accord ing  to  the  configured  Stopping  Action  before  trans i ti on ing  
to  the  Major Fau l ted  s tate.  Recommended  cri teria  for zero  speed  is  based  on  Veloci ty 
Feedback,  or i n  the  case  of Frequency Control  d ri ve,  th is  impl ies  Veloci ty Reference  being  
l ess  than  1  %  of motor rated  speed .  U l timate l y th is  cri teria  i s  l eft to  vendor d iscretion  and  can  
be  appl ication  speci fic.  

7.6.2 .1 3  Major Fau l ted  state  

The Major Fau l ted  state  i s  i dentical  to  the  Stopped  s tate  (or,  i f a  Shutdown  fau l t action  was  
i n i tiated ,  the  Shutdown  state)  wi th  the  exception  that there  are  one  or more  Major Fau l ts  
active.  I n  other words,  a  Major Fau l ted  axis  i s  a  Stopped  (or Shu tdown)  axis  wi th  a  Major 
Fau l t cond i ti on  present.  S ince  fau l ts  are  l atched  cond i tions,  a  Fau l t  Reset request from  the  
con trol l er i s  requ i red  to  cl ear the  fau l t and ,  assum ing  the  orig inal  fau l t cond i tion  has  been  
removed ,  the  axis  trans i ti ons  to  the  Stopped  (or Shu tdown)  state.  

There  are  four d i fferent sources  of Major Fau l ts:  Node  Fau l ts,  I n i tia l i zation  Fau l ts,  Axis  Fau l ts  
and  Axis  Safety Fau l ts .  

In i tial ization  Fau lts  

Th is  kind  of fau l ts  can  on l y occur during  the  I n i ti a l i zi ng  state.  You  cannot generate  an  
I n i ti a l i zation  fau l t  i n  any other state  of the  device,  i . e .  fau l ts  occurring  during  operation  of the  
device  after trans i tion ing  ou t of the  I n i ti a l i zing  state.  I n i ti a l i zation  Fau l ts  can  appl y to  a  
speci fic axis  or to  the  en ti re  device,  i n  wh ich  case  al l  axis  i nstances  wou ld  i nd icate  the  
I n i ti a l i zation  Fau l t.  The  device  power s tructure,  i f appl icable,  i s  d isabled  when  there  is  an  
I n i ti a l i zation  Fau l t  present.  
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Node Fau lts  

These  Fau l ts  a lways  appl y to  the  enti re  device  and  affect a l l  axes  the  same.  These  fau l ts  can  
occur at any time during  device  operation .  Node  Fau l ts  are  primari l y commun ication  fau l ts ,  
bu t can  i nclude  general  hardware  fau l ts  where  these  fau l t  cond i ti ons  are  checked  during  run-
time.  A CPU  watchdog  fau l t  wou ld  be  an  example  of a  Hardware  Node Fau l t.  The  device  
power s tructure,  i f appl icable,  i s  d isabled  when  there  i s  a  Node  Fau l t  present.  

Axis  Fau lts  

As the  name impl ies,  Axis  Fau l ts  appl y to  a  speci fic axis  i nstances.  Axis  Fau l ts  are  the  d i rect  
resu l t of Axis  Exceptions  that are  configured  to  generate  a  Fau l t response.  These  exception  
cond i ti ons  may appl y to  ind ividual  axis  instances  or to  a l l  axis  i nstances.  I n  any case,  
appl ications  may requ i re  the  device  be  configured  to  hand le  these  exceptions  d i fferentl y for 
d i fferent axes.  Run  time  cond i ti ons  re lated  to  Motor,  I nverter,  Converter,  Bus  Regu lator,  and  
Feedback components,  i n  general ,  shal l  be  hand led  as  Axis  Exceptions.  The  device  power 
structu re,  i f appl icable,  may or may not  be  d isabled  when  there  is  an  Axis  Fau l t presen t 
depend ing  on  the  speci fic stopping  action  appl ied  by the  device  i n  response to  the  fau l t  
cond i tion .  

Axis  Safety Fau lts  

Axis  Safety Fau l ts  a lso  appl y to  speci fic axis  i nstances.  Safety Fau l ts  are  reported  by the  
embedded  Safety Core  of the  device  that i s  responsib le  for mon i toring  the  cond i tion  of various  
cri tica l  safety functions  associated  wi th  the  axis .  

NOTE  See  [30]  for more  i n formation .  

Fau l ts  that occur after the  device’s  axis  s tate  has  transi tioned  out of the  I n i ti a l i zi ng  state  shal l  
be  defined  as  e i ther Node Fau l ts ,  Axis  Fau l ts  or Axis  Safety Fau l ts .  

7.6.2 .1 4  Shutdown  state  

When  a  Shutdown  request  i s  execu ted  by the  device,  the  targeted  axis  trans i tions  to  the  
Shu tdown  state.  I n  the  case  of a  Shutdown  request,  the  axis  immed iatel y trans i ti ons  from  
whatever state  i t  i s  curren tl y i n  to  the  Shutdown  state.  The  Shutdown  state  has  the  same 
basic  characteristics  as  the  Stopped  state  except that  the  device’s  i nverter power s tructure  
shal l  be  d isabled  and  free  of torque  (Power Structure  Enabled  status  b i t  clear) ,  and  the  
Shu tdown  Action  attribu te  can  be  configured  to  d rop  the  DC Bus  power to  the  device’s  power 
structu re  (DC Bus  Up  s tatus  b i t  clear).  

NOTE  Th is  i s  general l y done  by open ing  an  AC Contactor Enabl e,  i f appl i cab le,  ou tpu t  provided  by the  device  that  
con trol s  power to  the  converter.  

Regard less  of whether or not DC Bus  power i s  d isconnected ,  th is  state  requ ires  an  expl ici t  
Shu tdown  Reset request from  the  control ler to  trans i ti on  to  the  Pre-Charge  state.  I f the  device  
is  configured  to  keep the  DC Bus  power acti ve  wh i l e  i n  the  Shutdown  state  then  the  motion  
axis  trans i ti ons  through  the  Pre-Charge  state  to  the  Stopped  state.  The  Shu tdown  state  offers  
an  extra  l evel  of safety against  unexpected  motion .  

I n  the  case  where  a  Shu tdown  fau l t action  is  i n i tiated  by the  device  i n  response to  an  
exception  cond i ti on  that i s  configured  to  be  a  Major Fau l t,  the  device  executes  the  Shutdown  
action ,  bu t the  axis  goes  to  the  Major Fau l ted  s tate,  not the  Shutdown  state.  Sim i l arl y,  when  
the  axis  i s  i n  the  Shu tdown  state  and  a  major fau l t cond i tion  occurs,  the  axis  trans i ti ons  to  the  
Major Fau l ted  state.  I n  other words,  the  major fau l t  cond i ti on  has  precedence over the  
shu tdown  cond i tion  and  the  shu tdown  cond i ti on  can  be  considered  a  sub-state.  I n  e i ther of 
these  cases  a  Fau l t Reset request from  the  control ler cl ears  the  fau l t and ,  assum ing  the  
orig inal  fau l t  cond i tion  has  been  removed ,  the  axis  then  trans i tions  to  the  Shutdown  state.  A 
Shu tdown  Reset request  from  the  con trol l er,  however,  both  clears  the  fau l t and  performs a  
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shu tdown  reset so,  assum ing  the  ori g inal  fau l t  cond i tion  has  been  removed ,  the  axis  
trans i ti ons  to  the  Pre-Charge  state  as  described  above.  

I n  add i ti on  to  the  Shu tdown  action  functional i ty,  the  Shu tdown  state  can  a lso  be  used  by the  
con trol l er to  d isable  any s l ave  gearing  or camming  motion  p lanner functions  that reference  
th is  device  axis  as  a  master axis.  For th is  reason ,  the  Shu tdown  state  is  appl icable  to  a  
Feedback On ly  where  the  axis  i nstance  is  s impl y associated  wi th  a  feedback device  that has  
no  acti ve  con trol  function .  

The  Shu tdown  state  i s  cl ass i fied  as  an  I denti ty Object Standby s tate  and ,  therefore,  requ i res  
that the  associated  d rive  power structure  i s  d isabled .  

7.6.3  Fau lt and  alarm  behavior 

7.6.3.1  General  

The  Motion  Device  Axis  Object’s  Fau l t and  Alarm  hand l i ng  functional i ty addresses  both  the  
need  for a  l arge  and  ever-expand ing  number of speci fic fau l ts  and  a larms,  the  need  for 
programmable  actions,  and  the  need  for timel y reporti ng  of those  fau l ts  and  a larms  to  the  
con trol ler.  Add i tional l y,  no  comprom ises  are  made to  restrict the  resolu tion  of the  reported  
fau l ts  and  a larms,  so  that the  control ler a lways  has  access  to  the  un ique  axis  cond i tion  and  a  
mean ingfu l  d i agnosis.  N umerous  Fau l t and  Alarm  related  attribu tes  can  be  i ncluded  in  the  
fixed  portion  of the  cycl i c Device-to-Control ler Connection  so  the  control l er can  mon i tor the  
cond i ti on  of the  motion  axis  i n  real -time,  wi thou t cumbersome pol l i ng .   

The  Axis  Status  attribu te  contains  b i ts  to  i nd icate  whether an  alarm  cond i tion  i s  presen t.  The  
Axis  State  enumeration  i nd icates  when  the  axis  has  a  major fau l t,  wh ich  cou ld  be  a  regu lar 
run time Axis  Fau l t,  or an  I n i ti al i zation  Fau l t.  The  Axis  Fau l t  Code  and  re lated  attributes  are  
provided  to  report the  speci fic fau l t cond i ti on ,  time  stamp,  and  fau l t action  to  the  con trol ler for 
the  purposes  of bu i l d ing  a  fau l t  l og .  Bu t before  going  i n to  deta i l  on  th is ,  the  terms  used  to  
describe  the  Fau l t  and  Alarm  functional i ty of the  Motion  Device  Axis  Object need  to  be  
carefu l l y defined .  

7.6.3.2  Exceptions  

Exceptions  are  run time cond i ti ons  that the  device  con ti nual l y checks  that m ight i nd icate  
improper behavior of the  motion  axis  or operation  ou ts ide  of an  a l l owable  range.  An  exception  
can  resu l t  i n  an  a larm ,  a  m inor fau l t,  or a  major fau l t,  depend ing  on  how the  associated  Axis  
Exception  Action  has  been  configured  – an  exception  can  even  be  configured  to  be  ignored .  
Exceptions  are  au tomatical l y cleared  by the  device  when  the  underl ying  exception  cond i tion  i s  
no  longer present.  

7.6.3.3  Exception  Actions  

For each  exception ,  the  motion  axis  can  be  programmed  a  variety of actions  via  the  Axis  
Exception  Action  attribu te.  Exception  Actions  range  from  generating  a  major fau l t that resu l ts  
i n  the  stopping  of the  motion  axis  a l l  the  way to  taking  no  action  at a l l .  The  Axis  Fau l ts  
attribute  a l lows  the  con trol l er to  have  immed iate  access  to  any exceptions  that have  been  
configured  to  generate  a  major or m inor fau l t.  The  Axis  Alarms attribute  a l lows  the  con trol ler 
to  have  immed iate  access  to  any exceptions  that have  been  configured  to  be  reported  as  
a larms.  

7.6.3.4  Alarms  

Alarms  are  runtime exception  cond i tions  for wh ich  the  device  i s  to  take  no  action  other than  to  
report as  an  a larm .  Alarms and  warn ings,  therefore,  are  bas ical l y synonymous.  On  a  g i ven  
device  product,  some exception  cond i tions  may not be  able  to  s imply be  reported  as  an  a larm  
wi thout any associated  action ;  for example  an  I PM  fau l t i n  wh ich  the  power modu le  
au tomatical l y shuts  off wi thout software  in tervention .  Alarm  cond i tions  are  au tomatical l y 
cl eared  when  the  underl ying  exception  cond i ti on  i s  no  l onger present.  
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7.6.3.5  Major Fau l ts  

Major Fau l ts  can  be  i n i ti a l i zation  fau l ts,  safety fau l ts  or runtime exception  cond i ti ons  that the  
device  has  been  configu red  to  regard  as  a  major fau l t.  I f a  runtime fau l t  occurs  during  an  
operational  state,  for example  Runn ing  or Testi ng ,  i t  resu l ts  i n  the  device  stopping  (or 
aborti ng)  a l l  axis  motion .  Major Fau l ts  u l timate l y trans i tion  the  axis  state  to  the  Major Fau l ted  
state.  A Major Fau l t  that  resu l ts  from  an  exception  cond i tion  is  l atched ,  and  does  not cl ear 
when  the  exception  cond i ti on  clears .  A fau l t  can  on l y be  cleared  wi th  a  Fau l t Reset service  
request from  the  control ler.  I f the  fau l t cond i tion  i s  class i fied  as  an  “unrecoverable  fau l t” ,  on l y 
a  power cycle  or a  device  reset can  clear the  fau l t cond i ti on .  

7.6.3.6  M inor Fau l ts  

Minor Fau l ts  are  exception  cond i tions  that the  device  has  been  configured  to  report to  the  
con trol l er as  a  fau l t bu t not take  any d i rect action .  Th is  provides  the  con trol l er an  opportun i ty 
to  perform  an  appl ication  speci fic fau l t action  that may not  be  supported  by the  device  as  one  
of the  defined  exception  actions.  L ike  a larms,  M inor Fau l ts  do  not  i n i ti ate  a  state  change nor 
does  a  M inor Fau l ted  state  even  exist;  a  M inor Fau l t a l lows  the  motion  axis  to  conti nue  
operation  i n  the  state  that i t  i s  presentl y i n .  Bu t un l ike  a larms,  a  M inor Fau l t  i s  l atched ,  i . e.  the  
fau l t does  not cl ear when  the  exception  cond i tion  clears.  Both  Major and  M inor Fau l ts  can  
on l y be  cleared  wi th  a  Fau l t  Reset service  request from  the  control ler.  

7.6.3.7  In i tial ization  Fau l ts  

I n i ti a l i zation  Fau l ts  are  fau l ts  that are  generated  during  the  power-up  or device  reset 
procedure  when  the  device  detects  a  problem  that preven ts  normal  device  operation .  Th is  
cou ld  be  a  hardware  or fi rmware  problem  detected  as  part of i ts  se l f-d iagnostic tests  or a  
problem  wi th  the  attribu te  configuration  process.  These  fau l ts  are  not sourced  by exception  
cond i tions  and ,  therefore,  they do  not have  con figurable  actions.  Examples  of i n i tia l i zation  
fau l ts  are  corrupted  memory data,  ca l i bration  errors ,  or fi rmware  startup  problems.  
I n i ti a l i zation  Fau l ts  that resu l t  i n  the  Fau l ted  state  are  considered  “unrecoverable  fau l ts”  and  
cannot  be  cleared  wi th  a  Fau l t  Reset service  request,  so  any ki nd  of motion  i s  impossible  i n  
th is  state;  on l y a  power-cycle  or a  Device  Reset has  a  chance  of clearing  th is  kind  of fau l t.  

7.6.3.8  Safety Fau lts  

Safety Fau l ts  are  fau l ts  that are  reported  by the  d ri ve’s  bu i l t- i n  Safety Core  that i s  an  i n tegra l  
part of a  safety system  that i ncludes  th is  device,  a  Safety Control l er,  and  a  CIP  Safety 
network connection .  When  the  safety system  detects  a  problem  that prevents  normal  safe  
operation  of the  d ri ve  i t  generates  a  safety fau l t.  These  fau l ts  are  not sourced  by exception  
cond i ti ons  and ,  therefore,  they do  not have  configurable  actions.  L ike  run -time  fau l ts ,  Safety 
Fau l ts  that resu l t i n  the  Fau l ted  s tate  are  cons idered  “recoverable  fau l ts”  and  can  be  cleared  
wi th  a  Fau l t  Reset request.  

EXAMPLE  Safety feedback fau l ts ,  safe  s top  fau l ts ,  or safe  speed  fau l ts .   

7.6.3.9  Node Fau lts  

Node Fau l ts  are  fau l ts  that are  generated  by the  d ri ve’s  communications  i n terface.  Such  fau l ts  
are  not axis  speci fic bu t appl y to  the  Motion  Device  Axis  Object class.  I f a  Node  Fau l t occurs  
during  an  operational  state,  for example  Runn ing  or Testing ,  i t  resu l ts  i n  the  device  stopping  
(or aborti ng)  a l l  control led  axes  associated  wi th  the  device.  Node  Fau l ts  u l timatel y transi tion  
the  axis  state  to  the  Major Fau l ted  state.  A Major Fau l t that resu l ts  from  a  Node Fau l t i s  
l atched .  A fau l t can  on ly be  cleared  wi th  a  Node  Fau l t  Reset service  request from  the  
con trol l er.  I f the  node  fau l t cond i ti on  is  cl assi fi ed  as  an  “unrecoverable  fau l t” ,  on l y a  power 
cycle  or a  device  reset can  clear the  fau l t  cond i ti on .  

7.6.3. 1 0  Fau lt  codes  

The Fau l t Code  attribute  i s  an  enumeration  that i nd icates  the  runtime exception  cond i tion ,  
i n i tia l i zation  cond i ti on  or safety cond i tion  that generated  the  fau l t.  The  sou rce  of the  cond i ti on  
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i s  speci fied  by the  Fau l t  Type  attribute.  L ike  the  fau l t status  b i ts ,  th is  attribu te  value  is  la tched  
and  does  not change un less,  1 )  the  fau l t i s  “recoverable”  and  a  Fau l t  Reset request i s  
i n i tiated ,  or 2)  another fau l t  cond i ti on  occurs.  The  Fau l t Code  value  corresponds  to  the  b i t  
pos i tion  of the  associated  fau l t attri bu te.  A va lue  of 0  i nd icates  that no  fau l t cond i tion  currentl y 
exists  for any of the  poten tia l  fau l t sources.  Fau l t Codes  are  primari l y used  for Visual i zation  
purposes  and  to  bu i l d  a  Fau l t Log  in  the  associated  con trol l er.  

7.6.4  Start Inh ibi t  behavior 

A Start I nh ib i t  i s  a  cond i ti on  that i nh ib i ts  the  axis  from  starting ,  i . e.  trans i tion ing  to  the  Starti ng  
state  for enabled  axis  operation .  Th is  cond i tion  does  not generate  an  exception  i f a  s tart  
attempt i s  made.  I f the  ci rcumstances  that l ed  to  the  Start I nh ib i t  are  no  l onger present,  the  
start i nh ib i t  cond i tion  is  au tomatica l l y cl eared  by the  device,  return ing  the  axis  to  the  Stopped  
State.  

I f the  motion  axis  i s  in  the  Start I nh ibi t  state ,  i t  i nd icates  that one  or more  cond i tions  are  
present that prevent the  axis  from  trans i tion ing  to  enabled  operation .  The  Start I nh ib i ts  
attribute  reports  the  speci fic  cond i ti on  that i s  i nh ib i ti ng  the  axis .   

7.6.5  Visual ization  behavior 

7.6.5.1  General  

Motion  Device  Axis  Object state  behavior has  a  d i rect impact on  motion  device  visual i zation  
components.  These  components  range  from  b icolor LED,  or LED  equ ivalent  ind icators  to  
mu l ti -character a lphanumeric d isplays.  Th is  section  defines  how the  Motion  Device  Axis  
Object states  affect the  behavior of these  visual i zation  components.  

7.6.5.2  Module  Status  LED  

Motion  Device  Axis  Object  states  have  a  re lationsh ip  to  the  state  behavior of the  I den ti ty 
Object of the  CIP  Motion  device  and  to  i ts  associated  Modu le  Status  LED.  Table  1 44  maps  
the  states  of the  primary Motion  Device  Axis  Object i nstance  to  the  appropriate  states  of the  
I denti ty Object.  CI P  Motion  compl ian t devices  are  requ i red  to  support  the  Modu le  Status  LED.  

For more  i n formation  regard ing  the  I denti ty Object state  model ,  refer to  the  I denti ty Object  
speci fication  (see  I EC  61 1 58–5-2) .  

7.6.5.3  Axis  Status  LED  

To further augment the  visual  in formation  provided  by the  standard  Modu le  Status  LED,  the  
CIP  Motion  device  profi l e  a lso  defines  the  behavior of a  second  LED.  Th is  so-cal l ed  Axis  
Status  LED  provides  visual  i nd ication  of,  for example,  whether or not  the  DC Bus  i s  
energ ized ,  whether the  axis  i s  enabled  or d isabled ,  and  even  provides  i nd ication  of active  
a larms or m inor fau l t  cond i tions  (see  Table  1 44) .  Th is  LED  is  a lso  requ i red  by CIP  Motion  
compl ian t devices  un less  the  device  is  equ ipped  wi th  a  mu l ti -character a lphanumeric  d isp lay.  

The  Axis  Status  LED uses  three  colors  that  can  be  generated  by a  standard  b icolor 
Red/Green  LED,  namely Red ,  Green ,  and  Amber.  Amber (or Yel low)  i s  the  color produced  
when  both  the  Red  and  Green  j unctions  of the  b icolor LED  are  on .  The  general  mean ing  of 
these  three  colors  are  as  fol lows:  

green  – i nd icates  a  normal  power-up  or operational  s tate;  

amber – i nd icates  the  presence  of an  a larm  or start  inh ib i ting  cond i tion ;  

red  – i nd icates  presence  of some form  of fau l t  cond i ti on .  

The  normal  power up  or device  reset,  both  the  Modu le  Status  and  Axis  Status  LEDs shal l  s tart 
i n  the  Red  state  (under hardware  control )  wh i le  the  device  processor i s  booting  and  then  
swi tch  to  the  Green  s tate  for approximatel y 1  s  once  the  device  beg ins  executing  i ts  se l f test.  
I deal l y,  both  LEDs  shal l  be  Red  for approximately 1  s  and  then  Green  for approximatel y 1  s  
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prior to  transi tion ing  to  a  Standby s tate  i nd ication .  Th is  Red -Green  sequence confi rms  proper 
operation  of the  LED  i nd icators.  

Table  1 44 – Axis  state  mapping  to  I denti ty Object  wi th  LED  behavior 

Identi ty Object s tate  Modu le  Status  LED  Motion  Device  Axis  
Object state  

Axis  Status  LED  

Nonexisten t  – Power Off Off Off Off 

Device  Sel f-Testi ng  F lash  Red/Green  Sel f Test  F l ash  Red /Green   

S tandby F lash ing  Green  

I n i ti a l i zati on  – Bus  not  Up  Off 

I n i ti a l i zati on  – Bus  Up  F lash ing  Green  

Shutdown  – Bus  not  Up  Off 

Shutdown  – Bus  Up  F lash ing  Amber a  

Pre-Charge  – Bus  not  Up  Off 

Start  I nh i bi t  F l ash ing  Amber a  

Operational  Sol i d  G reen  

Stopped  F lash ing  Green a  b  

S topping  Sol i d  Greena  b  

S tarti ng  Sol i d  G reena  b  

Runn ing  Sol i d  G reena  b  

Testi ng  Sol i d  G reena  b  

Maj or Recoverable  Fau l t  F l ash ing  Red  
Aborti ng  F lash ing  Red  

Maj or Fau l ted   F l ash ing  Red  

Maj or Un recoverable  
Fau l t  

Sol i d  Red  
Aborti ng  Sol i d  Red  

Maj or Fau l ted  Sol i d  Red  

a  The  Motion  Device  Axis  Ob ject  and  the  I d en ti ty Object  defi ne  m inor fau l t  cond i ti ons.  Wh i l e  a  m inor fau l t  d oes  
not  affect  the  Modu le  S tatus  LED,  i t  does  affect  the  Axi s  Status  LED.  When  a  m inor fau l t  cond i ti on  i s  
detected ,  a  normal l y Sol i d  Green  LED  i nd icati on  changes  to  a l ternati ng  Red-Green -Red -Green ,  a  normal l y  
F lash ing  Green  LED  i nd icati on  changes  to  a l ternati ng  Red-Off-Green -Off,  and  a  normal l y  F lash i ng  Amber 
i nd icati ons  changes  to  Red -Off-Amber-Off.  

b  The  Moti on  Device  Axis  Object  a l so  defi nes  a l arm  cond i ti ons.  When  an  a l arm  cond i ti on  i s  d etected ,  a  
normal l y Sol i d  Green  LED  i nd ication  changes  to  a l ternati ng  Amber-Green -Amber-Green ,  wh i l e  a  normal l y  
F lash ing  Green  LED  i nd icati on  changes  to  a l ternati ng  Amber-Off-Green -Off.  

 

7.6.5.4  Alphanumeric d isplay 

7.6.5.4.1  General  

I n  add i ti on  to  the  requ ired  LED visual i zation  provided  by the  Modu le  Status  LED  and  Axis  
Status  LED,  the  Motion  Device  Axis  Object  a lso  defines  the  behavior of an  optional  
a lphanumeric d isplay to  more  expl ici tl y i nd icate  the  cond i tion  of the  device.  Such  a  d isp lay is  
particu larl y usefu l  for mon i toring  progress  through  the  in i tia l i zation  process  and  provid ing  
detai l ed  d iagnostic in formation  concern ing  fau l t,  a l arm ,  and  i nh ib i t  cond i tions.  Alphanumeric 
d isplays  can  range  from  s imple  seven-segment d isplays  to  mu l ti -character a lphanumeric 
d isplays.  

7.6.5.4.2  Seven-segment d isplay 

I f the  device  i s  equ ipped  wi th  a  seven-segment d isplay,  the  d isp lay can  be  used  to  ind icate  
progress  through  the  I n i ti a l i zing  state  and  various  fau l t,  a larm ,  and  inh ib i t  cond i ti ons.  As  a  
m in imum,  the  d isplay shal l  support the  mapping  to  various  cond i tions  of the  device  speci fied  
i n  Table  1 45.  
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Table  1 45 – C IP  Motion  Device seven-segment d isplay behavior 

Display d ig i t  Devi ce  condi tion  

8  Execu ti ng  device  Se l f-Test  

0  Wai ti ng  for connecti on  to  control l er 

1  Confi gu ri ng  device  attri bu tes  

2  Wai ti ng  for g roup  synch ron izati on  

3  Wai ti ng  for DC Bus  to  charge  

4  Device  i s  operational  

I ##  I n i ti a l i zati on  Fau l t  Code  

I c## I n i ti a l i zati on  Fau l t  Code  – Manufacturer’ s  custom  
extensions  

F## Axis  Fau l t  Code  

Fc## Axis  Fau l t  Code  – Manufactu rer’ s  custom  extens ions  

A## Alarm  Code  

Ac## Axis  Alarm  Code  – Manufacturer’ s  custom  extensions  

S## Start  I nh i bi t  Code  

Sc## Start  I nh i bi t  Code  – Manufactu rer’ s  custom  extensions  

SF## Safety Fau l t  Code  

SFc## Safety Fau l t  Code  – Manufactu rer’ s  custom  extensions  

nF## Node  Fau l t  Code  

nA## Node  Alarm  Code  

 

7.6.5.4.3  Mu lti -character alphanumeric  d isplay 

I f the  device  i s  equ ipped  wi th  a  mu l ti -character a lphanumeric  d isp lay,  even  more  usefu l  
device  in formation  can  be  conveyed  to  the  user via  scrol l i ng  or s tatic character fi e lds .  The  
capabi l i t ies  of the  d isplay general l y d ictate  the  l eng th  of the  character s tri ngs  that can  be  
effecti ve l y d isplayed .  Nevertheless,  for the  purpose  of enforcing  consistent behavior among  
CIP  Motion  compl iant device  products,  the  Motion  Device  Axis  Object d ictates  exactl y what i s  
d isp layed  for the  cond i ti ons  outl ined  i n  Table  1 46.  
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Table  1 46 – C IP  Motion  multi -character alphanumeric  d isplay behavior 

Display string  Device  condi tion  

SELF-TEST Execu ti ng  device  Sel f-Test  

STANDBY Wai ti ng  for Forward_Open  Service  

CONNECTING  Wai ti ng  for 1 st  Set  Attri bu te  Service.  (Refresh ing )  

CONFIGURING  Confi gu ri ng  Cl ass  &  Axis  I nstance  Attri bu tes  

SYNCING  Wai ti ng  for Successfu l  Group_Sync Service.  

PRE-CHARGE  Wai ti ng  for DC Bus  Up  

SHUTDOWN Axis  has  been  Shutdown  

STOPPED Axi s  has  stopped  

STARTING  Axis  i s  S tarti ng  

RUNN ING  Axi s  i s  Runn ing  

TESTING  Axis  i s  executi ng  a  Test  procedure  

STOPPING  Decel erati ng  to  a  s top  as  a  resu l t  of a  d i sable  

ABORTING  Decel erati ng  to  a  s top  as  a  resu l t  of a  fau l t  

I N I T FLT S## I n i ti a l i zati on  Fau l t  – S td  Fau l t  Code  

I N I T FLT M## I n i ti a l i zati on  Fau l t  – Mfg  Fau l t  Code  

FLT S## Axi s  Fau l t  – Std .  Fau l t  Code  

FLT M## Axi s  Fau l t  – Mfg   Fau l t  Code  

ALARM S## Axi s  Alarm  – S td  Alarm  Code  

ALARM M## Axis  Alarm  – Mfg  Alarm  Code  

I NH IBI T S## Start  I nh i b i t  – S td  I nh i b i t  Code  

I NH IBI T M## Start  I nh i b i t  – Mfg  I nh ibi t  Code  

SAFE  FLT S## Axis  Safety Fau l t  – S td  Safety Fau l t  Code  

SAFE  FLT M## Axis  Safety Fau l t  – Mfg  Safety Fau l t  Code  

NODE  FLT ## Node  Fau l t  Code  

NODE  ALARM  ## Node  Alarm  Code  

 

I n  add i ti on  to  th is  basic functional i ty,  the  a lphanumeric d isplay can  a lso  provide  detai led  text  
descriptions  of fau l t,  a larm ,  and  i nh ib i t  cond i tions.  Defin i tion  of these  speci fic s trings  i s  wel l  
beyond  the  scope  of th is  obj ect and  is  l eft  to  the  d i scretion  of the  device  vendor.  

7.6.5.4.4  Mu lti -axis  device  visual ization  

I n  the  case  where  there  are  mu l ti ple  motion  axis  i nstances  supported  by the  device ,  the  above  
behavior needs  fu rther explanation .  

F i rst of a l l ,  there  is  on l y one  Modu le  Status  LED per device  node,  so  i ts  cond i tion  i s  a  rol l -up  
of the  states  of a l l  the  Motion  Device  Axis  Object i nstances.  By contrast,  one  Axis  Status  LED  
is  associated  wi th  each  Motion  Device  Axis  Object i nstance  in  the  device  that has  a  power 
structu re.  A s ing le  mu l ti -character a lphanumeric d isp lay can  eas i l y manage mu l tip le  motion  
axis  i nstances.  

I n  the  case  of a  motion  axis  instance  configured  wi th  no  acti ve  control  function  (Control  Mode  
=  No Control ) ,  there  is  very l i ttl e  state  in formation  to  visual i ze;  the  motion  axis  i s  i n  the  
operational  s tate  cal led  Runn ing  and  remains  i n  that  state  un less  there  i s  a  fau l t  that  
trans i ti ons  the  axis  to  Major Fau l ted .  A No  Control  axis,  therefore,  has  no  effect on  the  
Modu le  Status  LED un less  a  fau l t  occurs,  i n  wh ich  case  the  Modu le  Status  shows  F lash ing  
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Red  (Major Recoverable  Fau l t) .  A No Con trol  axis  does  not requ i re  a  separate  Axis  Status  
LED.  

I n  the  case  of mu l tip le  motion  axis  instances,  each  wi th  a  separate  power structure,  the  
behavior of the  Modu le  Status  LED is  a  ro l l -up  of the  states  of the  device  axes.  When  the  
device  axes  are  i n  d isparate  s tates,  the  Modu le  Status  LED cond i ti on  i s  based  on  the  
fol lowing  precedence:  

1 )  Major Unrecoverable  Fau l t;  

2)  Major Recoverable  Fau l t;  

3)  Standby;  

4)  Operational .  

I n  other words,  as  far as  the  Modu le  Status  LED  is  concerned ,  a  Major Recoverable  Fau l t on  
Axis  1  trumps  Axis  2  that  i s  i n  the  Standby state,  Start I nh ibi t.  

NOTE  M i nor fau l ts  and  a l arms  are  not  recogn i zed  by the  Modu le  Status  LED.  

Mul ti -character d isplays  easi l y hand le  mu l ti ple  axis  i nstances  by add ing  a  “”X#”  prefix to  the  
d isplay stri ng  to  speci fy the  associated  motion  axis  i nstance  number.  For Master Feedback 
axis  instances,  no  speci fi c d isplay s tring  is  shown  un less  the  Master Axis  has  a  fau l t  or a l arm  
cond i ti on .  

Table  1 47  speci fi es  the  mapping  between  the  d isplay and  the  device  cond i ti on  i n  the  case  of 
mu l tip le  motion  device  axis  i nstances.  
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Table  1 47  – Mu l ti -axis  multi -character alphanumeric  d isplay behavior 

Display string  a  Devi ce  condi tion  

SELF-TEST Executi ng  devi ce  Se l f-Test   

STANDBY Wai ti ng  for Forward_Open  Service  

CONNECTING  Wai ti ng  for 1 st  Set  Attri bu te  Service.  (Refresh ing )  

CONFIGURING  Confi gu ri ng  Cl ass  &  Axis  I nstance  Attri bu tes  

SYNCING  Wai ti ng  for Successfu l  Group_Sync Service.  

PRE-CHARGE  Wai ti ng  for DC Bus  Up  

X#:SHUTDOWN Axis  has  been  Shu tdown  

X#:STOPPED  Axis  has  stopped  

X#: I NH IB ITED  Axis  i s  Start  I nh ib i ted  

X#:STARTING  Axis  i s  S tarti ng  

X#:RUNNING  Axis  i s  Runn ing  

X#:TESTING  Axis  i s  execu ti ng  a  Test  procedure  

X#:STOPPING  Decel erati ng  to  a  stop  as  a  resu l t  of a  d i sable  

X#:ABORTING  Decel erati ng  to  a  stop  as  a  resu l t  of a  fau l t  

X#: I N I T FLT S## I n i ti a l i zati on  Fau l t  – Std  Fau l t  Code  

X#: I N I T FLT M## I n i ti a l i zati on  Fau l t  – Mfg  Fau l t  Code  

X#:FLT S## Axis  Fau l t  – S td .  Fau l t  Code  

X#:FLT M## Axis  Fau l t  – Mfg   Fau l t  Code  

X#:ALARM S## Axis  Alarm  – Std  Alarm  Code  

X#:ALARM M## Axis  Alarm  – Mfg   Alarm  Code  

X#: I NH IBI T S## Start  I nh i bi t– S td   I nh i bi t  Code  

X#: I NH IBI T M## Start  I nh i bi t– Mfg  I n h ibi t  Code  

X#:SAFE  FLT S##  Axi s  Safety Fau l t  – S td   I nh ib i t  Code   

X#:SAFE  FLT M## Axis  Safety Fau l t  – Mfg  I n h ibi t  Code  

NODE  FLT ## Node  Fau l t  Code  

NODE  ALARM ## Node  Alarm  Code  

a  X# =  Axis  I nstance  Number (0 ,  1 ,  2 ,  3  … )     0  =  cl ass  i nstance  

 

7.6.6  Command  generation  behavior 

7.6.6.1  Command  data sources  

Command  data  that affects  axis  motion  can  come from  a  variety of sources.  The  most 
common  command  data  source  is  from  a  control l er-based  motion  p lanner via  the  CIP  Motion  
C-to-D  Connection .  I n  th is  context,  command  data  can  take  the  form  of Control l er Posi ti on ,  
Veloci ty,  Acceleration ,  and  Torque  Commands  generated  by the  motion  planner (see  
F igu re  90) .  The  command  data  e lements  provided  are  speci fied  by the  Command  Data  Set 
attribute,  wh ich  is  based  on  the  selected  Control  Mode.  The  primary command  data  e lemen t 
can  be  augmented  by h i gher order command  e lements  for the  purposes  of generating  h igh  
qual i ty feed-forward  s ignals .  Al ternativel y,  these  h igher order command  e lements  can  be  
derived  by the  device  from  the  primary command  data.  I n  e i ther case,  a  F ine  Command  
I n terpolator i s  general l y appl ied  to  the  Command  Data  to  generate  command  reference 
s i gnals  to  the  devices’  control  s tructure  at  the  devices ’  update  rate.  
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Figure 90  – Command  Generator 

7.6.6.2  Command  fine  in terpolation  

For synchron ized ,  h igh-performance  appl ications  us ing  CIP  Motion ,  command  data  is  received  
from  the  CIP  Motion  C-to-D  Connection  and  based  on  the  connection ’s  Command  Target  
Update  e lement being  set to  “ I n terpolate” ,  processed  by the  F ine  I n terpolator functional i ty of 
the  Command  Generator b locks.  The  j ob  of the  F ine  I n terpolator i s  to  compute  coefficien ts  to  
a  traj ectory pol ynom ia l  that i s  designed  to  reach  the  command  data  at  i ts  associated  
Command  Target Time.  Depend ing  on  the  speci fic command  data  e lement,  the  trajectory can  
fol low a  1 st,  2nd ,  or 3rd  order pol ynom ial  traj ectory wi th  i n i ti a l  cond i ti ons  based  on  current axis  
d ynam ics.  S ince  the  polynom ial  i s  a  function  of time,  a  new fi ne  command  value  can  be  
calcu lated  any time the  CIP  Motion  device  needs  to  perform  a  con trol  ca lcu lation .  As  a  resu l t,  
i t  i s  not necessary that the  device’s  con trol  ca lcu lation  period  be  i n tegra l l y d i vis ib le  i n to  the  
Control l er Update  Period .  

To  improve device  i n terchangeabi l i ty,  the  Motion  Device  Axis  Object recommends  a  m in imum  
order for the  fi ne  i n terpolators.  S ince  contemporary motion  p lanners  typical l y generate  the ir 
traj ectories  based  on  3rd  order pol ynom ials  i n  pos i tion ,  i t  i s  importan t that the  fi ne  
i n terpolators  reproduce these  trajectories  wi th  h igh  fi del i ty.  Therefore,  the  pos i tion  fi ne  
i n terpolator i s  defi ned  as  3 rd  order,  the  ve loci ty i n terpolator i s  2nd  order,  and  the  acceleration  
and  torque  i n terpolators  are  both  1 st  order.  H igher order fine  i n terpolators  are  poss ible  and  
are  left  to  the  vendor's  d i scretion .  

Posi tion  F ine  I n terpolation  Pol ynom ial :  

P(t)  =  a0  +  a 1  ×  (t  – t0)  +  a2  ×  (t  – t0)
2  +  a3  ×  (t  – t0)

3  

Veloci ty F ine  I n terpolation  Pol ynom ial :  
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V(t)  =  b0  +  b1  ×  (t  – t0)  +  b2  ×  (t  – t0)
2  

Acceleration  F ine  I n terpolation  Pol ynom ial :  

A(t)  =  c0  +  c1  ×  (t  –  t0)  

Torque  F ine  I n terpolation  Pol ynom ial :  

T(t)  =  d0  +  d 1  ×  ( t-t0)  

I n  these  equations,  time t0  represents  the  Command  Target Time for the  previous  motion  
p lanner update  such  that  when  t  =  t0  the  pos i tion ,  veloci ty,  acceleration ,  and  torque  command  
values  are  equal  to  the  va lues  sen t in  the  previous  motion  planner update,  i . e .  P -1 ,  V-1 ,  A-1 ,  
and  T-1 .  Th is  establ ishes  the  0

th  order coefficien ts  of the  pol ynom ia ls .  

P(t0)  =  P -1  =  a0  

V(t0)  =  V-1  =  b0  

A(t0)  =  A-1  =  c0  

T(t0)  =  T-1  =  d 0  

The  h igher order pol ynom ial  coefficients  are  calcu lated  such  that by the  next motion  p lanner 
update,  correspond ing  to  Command  Target Time,  t1 ,  the  posi ti on ,  veloci ty,  acceleration ,  and  
torque  command  values  are  the  va lues  sent in  the  latest motion  p lanner update,  i . e .  P0 ,  V0 ,  
A0 ,  and  T0 .  

P(t1 )  =  P0  

V(t1 )  =  V0  

A(t1 )  =  A0  

T(t1 )  =  T0  

U sing  the  above pol ynom ial  i n terpolation  equations,  the  CIP  Motion  device  can  compu te  
pos i tion ,  veloci ty,  acceleration ,  and  torque  command  va lues  at any time by p lugg ing  i n  the  
curren t System  Time va lue  of the  device  i n to  the  variable,  t.  Th is  a l l ows  the  device’s  con trol  
ca lcu lation  to  be  performed  accord ing  to  a  schedu le  that i s  i n dependent of the  con trol ler’s  
update  schedu le.  

One  th ing  that  shal l  be  done,  however,  i s  to  ad j ust  the  Command  Target Time,  t0 ,  shou ld  
there  be  a  sh i ft i n  the  System  Time Offset for the  device;  t0  and  t  shal l  a lways  be  based  on  
the  same System  Time reference  system.  For example,  assume the  device’s  System  Time 
Offset when  the  control  command  timestamp,  t0 ,  was  received  i s  Offset0 .  I f the  command  
i n terpolation  equation  is  to  be  appl ied  at t  =  t1  and  the  cu rrent System  Time Offset i s  defi ned  
as  Offset1  then  t0  sha l l  be  ad justed  as  fol lows  before  executing  the  pol ynom ial :  

Ad justed  t0  =  t0  +  (Offset1  – Offset0)  

Al ternativel y,  the  va lues  for t,  t0  and  t1  can  be  based  on  l ocal  time rather than  system  time by 
us ing  the  current System  Time Offset to  convert between  System  Time to  l ocal  time.  Th is  may 
be  more  conven ien t for the  in terpolator implementation  and  is  l eft to  the  vendors  d iscretion .  

The  pol ynom ial  coefficients  are  computed  based  on  s tandard  formu las  that  are  a  function  of 
the  h istory of command  values  over the  l ast few updates.  The  number of h istorical  command  
va lues  used  i n  the  formu la  depends  on  the  order of the  pol ynom ia l .  For example,  the  th i rd  
order command  pos i tion  pol ynom ial  uses  the  three  previous  command  posi ti on  values.  For 
conven ience,  the  in terpolator pol ynom ial  coefficien t formu lae  are  as  fol l ows:  

Posi tion  F ine  I n terpolation  Pol ynom ial  Coefficients:  

a0  =  P -1  

a1  =  1 /T  ×  (∆P0  –  1 /2  ×  ∆V0  – 1 /6  ×  ∆A0)  
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a2  =  1 /T
2  ×  ( 1 /2  ×  ∆V0)  

a3  =  1 /T
3  ×  ( 1 /6  ×  ∆A0)  

Veloci ty F ine  I n terpolation  Polynom ia l  Coefficien ts :  

b0  =  V-1  

b1  =  1 /T  ×  (∆V0  –  1 /2  ×  ∆A0)  

b2  =  1 /T
2  ×  ( 1 /2  ×  ∆A0)  

Acceleration  F ine  I n terpolation  Pol ynom ia l  Coefficien ts  (Torque  i s  same form  as  Accel ) :  

c0  =  A-1  

c1  =  1 /T  ×  ∆A0  

The  above  equations  are  based  on  the  fo l lowing  nomenclature:  

T  =  Con trol l er Update  Period  

∆P0  =  (P0  –  P -1 )  

∆V0  =  (V0  –  V-1 )  =  (P0  –  2P -1  +  P -2 )  

∆A0  =  (A0  –  A-1 )  =  (V0  –  2V-1  +  V-2 )  =   (P0  – 3P -1  +  3P -2  –  P -3)  

The  above pol ynom ial  coefficients  shou ld  be  appl ied  to  the  fi ne  i n terpolator as  soon  poss ib le  
after t  i s  equal  to  or greater than  t0 .  Appl ying  the  new coefficien ts  too  earl y,  i . e.  wi th  t  
s i gn i ficantl y l ess  than  t0 ,  can  create  unnecessary error in  the  command  trajectory when  
connecting  the  l ast  fi ne  i n terpolator segment to  the  new fi ne  i n terpolator segment at t0 .  

When  t  >  t1 ,  the  fi ne  i n terpolation  pol ynom ial  becomes an  extrapolation  pol ynom ial .  I n  the  
absence of a  fresh  update  from  the  motion  p lanner,  the  extrapolation  pol ynom ia l  can  be  used  
to  provide  estimated  command  data  to  the  device  con trol  s tructure  un ti l  fresh  motion  planner 
command  data  is  avai lable.  Once fresh  command  data  is  made avai l ab le,  new pol ynom ial  
coefficien ts  shal l  be  computed  wi thou t delay.  I n  th is  way,  the  motion  con trol  can  be  
mainta ined  (“ride-thru ”)  despi te  occasional  l ate  or lost connection  data  packets  resu l ting  i n  a  
robust d is tribu ted  motion  control  network solu tion .  To  be  clear,  l ate  connection  data  is  a lways  
appl ied  and  never thrown  away;  l ate  data  sti l l  represents  the  freshest data  avai lab le  from  the  
con trol l er and  the  extrapolation  pol ynom ial  ensures  that the  command  data  i s  appl i ed  i n  such  
a  way as  to  main ta in  a  smooth  motion  trajectory despi te  variations  i n  command  data  del ivery.   

When  the  update  period  of the  motion  planner i s  short enough  relati ve  to  the  d ynam ics  of the  
command  traj ectory,  or i s  comparable  to  the  device  control  calcu lation  period ,  fine  
i n terpolation  may not be  necessary.  The  motion  p lanner can  make th is  determ ination  by 
comparing  the  p lanner update  period  to  that of the  device  control  ca lcu lation  period .  When  
fine  i n terpolation  i s  used ,  the  p lanner shal l  add  add i ti onal  planner update  periods  to  the  
p lanner time stamp,  so  i t  i s  advantageous  to  e l im inate  th is  p lanner update  period  delay i f 
i n terpolation  is  not  necessary.   

Even  though  fi ne  in terpolation  may not be  necessary i n  some cases,  i t  does  not mean  that the  
command  data  i s  to  be  appl i ed  d i rectl y to  the  device  control  s tructu re.  I t  s ti l l  may be  
necessary to  calcu late  the  above pol ynom ials  so  the  device  can  extrapolate  the  command  
value  when  the  device’s  control  update  occurs.  That i s  because,  in  general ,  the  device’s  
con trol  update  time stamp does  not need  to  match  the  time stamp of the  command  data.  

F i nal l y,  there  are  appl ications  and  CIP  Motion  device  types  that do  not requ ire  the  d ynam ic 
accuracy that time-stamped  i n terpolation  and  extrapolation  provide.  Various  veloci ty and  
torque  control  appl ications,  for example,  may fa l l  i n  th is  category.  I n  general ,  command  data  
can  a lso  be  appl ied  to  the  control  structures  of variab le  frequency dri ves  wi thou t i n terpolation  
or extrapolation .  
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7.6.6.3  Command  selectors  

The Veloci ty and  Acceleration  Selectors  are  used  to  select the  source  of the  F ine  Veloci ty 
Command  and  F ine  Acceleration  Command  s i gnals.  Selection  i s  based  on  the  Command  Data  
Set  value  from  the  con trol ler.  

For example,  i f Ve loci ty Command  i s  provided  by the  con trol l er,  the  F ine  Veloci ty Command  is  
sourced  by the  ou tpu t of the  Veloci ty F ine  Command  Generator.  When  configured  for fi ne  
i n terpolation  or extrapolation ,  the  pol ynom ial  used  to  calcu late  the  Veloci ty F ine  Command  i s  
g i ven  by:  

V(t)  =  b0  +  b1  ×  (t  – t0)  +  b2  ×  (t  – t0)
2  

The  pol ynom ia l  coefficients  are :  

b0  =  V-1  

b1  =  1 /T  ×  (∆V0  –  1 /2  ×  ∆A0)  

b2  =  1 /T2  ×  ( 1 /2  ×  ∆A0)  

I n  th is  case,  va lues  for ∆V0  and  ∆A0  are  calcu lated  i n  terms  of Veloci ty Command  values,  V0 ,  
V-1 ,  and  V-2 :  

∆V0  =  (V0  –  V-1 )  

∆A0  =  (V0  –  2V-1  +  V-2)  

I f the  Veloci ty Command  i s  not provided  by the  con trol l er,  then  the  F ine  Veloci ty Command  
si gnal  i s  the  I n terpolated  D i fferentia l  Pos i ti on  s ignal  from  the  Posi ti on  F ine  Command  
Generator that i s  the  time derivati ve  of the  F ine  Posi tion  Command  si gnal .   When  configured  
for fi ne  in terpolation  or extrapolation ,  the  pol ynom ial  used  to  ca lcu late  the  Veloci ty F ine  

Command  are  the  same as  above,  bu t the  pol ynom ial  coefficients  are  calcu lated  us ing  ∆V0  

and  ∆A0  va l ues  derived  from  Posi tion  Command  values,  P0 ,  P -1 ,  P -2 ,  and  P -3 :  

∆V0  =  (P0  –  2P -1  +  P -2)  

∆A0  =  (P0  –  3P -1  +  3P -2  –  P -3)  

7.6.6.4  Command  ramp generator 

The Ramp Generator feature  of the  Command  Generator b lock is  appl i ed  to  the  Command  
Data  va lue  sen t by the  control ler when  the  Command  Target Update  element of the  
connection  is  set  to  “ Immed iate”  mode.  I n  Immed iate  mode,  the  Command  Data  i s  appl ied  
immed iatel y to  the  devices ’  con trol  s tructure.  S ince  there  i s  general l y no  motion  p lanner 
generating  the  Command  Data  in  th is  mode,  the  Command  Data  va lue  from  the  control ler can  
change drastical l y from  one  update  to  the  next.  To  address  th is  cond i tion ,  a  Ramp Generator 
function  is  needed  to  ramp the  motor to  the  new Command  Data  value  wi th in  the  d ynam ic 
l im i tations  of system .  An  example  of i f the  Control ler Veloci ty Command  va lue  sudden l y 
changed  from  0  to  30  revolu tions  per second  in  Immed iate  Mode,  the  Ramp Generator wou ld  
produce a  F ine  Veloci ty Command  s i gnal  that  accelerates  the  motor to  the  Control ler Veloci ty 
Command  value  based  on  the  configured  Ramp Acceleration  and  J erk Con trol  a ttribute  
values.  The  Ramp Jerk Control  a ttribute  determ ines  what percentage  of the  acceleration  or 
deceleration  ramps  is  S-Curve  wi th  the  remain ing  portion  of the  ramp governed  by the  fixed  
Ramp Acceleration  or Deceleration  attribu te  va lues.  

Wh i le  a  Ramp Generator function  cou ld  be  included  i n  each  of the  F ine  Command  Generator 
b locks  for pos i tion ,  veloci ty,  and  acceleration  commands,  th is  vers ion  of the  Motion  Device  
Axis  Object speci fication  on l y supports  a  Ramp Generator in  the  Veloci ty F ine  Command  
Generator b lock.  

The  Ramp Generator enforces  d i rectional  veloci ty l im i ts  on  the  Command  Data,  i nsuring  that 
the  Veloci ty Command  never exceeds  the  configu red  Maximum  Veloci ty Pos/Neg  values.  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 271  – 

The  Ramp Generator a lso  supports  F l ying  Start  functional i ty.  When  enabl i ng  the  d ri ve  wh i le  
the  motor i s  s ti l l  moving ,  the  Ramp Generator ou tpu t i s  i n i ti a l i zed  to  the  curren t speed  of the  
motor.  From  there,  the  Ramp Generator smooth l y accelerates  or decelerates  the  motor to  the  
curren t Con trol ler Veloci ty Command .  

F inal l y,  the  Ramp Generator supports  Skip  Bands  that are  most frequentl y used  i n  Frequency 
Control  appl ications  when  certain  speeds  exci te  mechan ical  resonance  frequencies  of the  
motor and  load .  The  Skip  Band  feature  a l l ows  th ree  separate  Skip  Speeds  to  be  defined  that  
sh i ft the  Veloci ty Command  s i gnal  to  avoid ,  or skip,  these  problematic speeds.  The  Skip  
Speed  Band  determ ines  the  range  of speeds  centred  on  the  three  Skip  Speeds  that the  device  
avoids.  I f the  Veloci ty Command  fa l l s  i s  wi th in  the  Skip  Band  but below the  Skip  Speed  the  
Veloci ty Command  ou tpu t i s  set to  the  Skip  Speed ,  m inus  ½ the  Skip  Speed  Band .  I f the  F ine  
Veloci ty Command  fal l s  i s  wi th in  the  Skip  Band  but above the  Skip  Speed  the  Veloci ty 
Command  ou tpu t i s  set to  the  Skip  Speed ,  p lus  ½ the  Skip  Speed  Band .  

7.6.6.5  Feed-Forward  s ignal  selection  

The  Fine  Command  Generators  defined  as  part of the  Motion  Device  Axis  Object can  
generate  h i gher derivati ves  of the  command  data  i nput  to  serve  as  feedforward  s ignals.  The  
un i ts  for the  veloci ty and  acceleration  feedforward  s ignals  are  general l y d i fferen t than  the  
derivati ve  un i ts,  hence  the  derivative  s ignals  shal l  be  scaled  appropriatel y.  Superior s i gnal  
qual i ty,  however,  can  be  provided  by the  motion  p lanner traj ectory generators .  The  
feedforward  selection  b locks  pick the  best feed-forward  s ignal  to  apply based  on  the  b i ts  set  
i n  the  Command  Data  Set attribute.  The  best s i gnal  i s  defi ned  as  the  s ignal  derived  us ing  the  
fewest d i fferencing  operations.  The  fi ne  command  pos i ti on  i s  appl ied  d i rectl y to  the  pos i tion  
con trol  l oop  wi thou t any of the  typical  de-referencing  and  offsets.  I t  i s  assumed  that these  
operations  are  performed  by the  con trol l er based  motion  p lanner.  

7.6.7  Feedback in terface  behavior 

7.6.7 .1  Feedback sources  

Feedback s i gnals  defi ned  by the  Motion  Device  Axis  Object can  be  derived  from  any of 4  
d i fferent feedback in terface  channels  (see  F igu re  91 ).  The  two primary feedback channels  
employed  by the  various  closed  l oop  con trol  modes  are  designated  Feedback 1  and  Feedback 
2.  Th is  a l l ows  the  con trol  l oops  to  operate  wi th  ei ther a  motor based  feedback device  that i s  
typ ica l l y attached  to  the  Feedback 1  channel  or a  load -s ide  feedback device  that i s  connected  
to  the  Feedback 2  channel .  Wh ich  feedback source  is  used  by the  loop  i s  governed  by the  
Feedback Mode attribu te.  

Each  feedback in terface  i s  capable  of supporting  a  number of d i fferent  feedback device  types  
as  enumerated  by the  Feedback Type attribu te.  The  feedback in terface  output i s  the  number 
of feedback coun ts  that the  feedback device  has  moved  s ince  the  last t ime the  device  was  
sampled .  I f the  feedback device  i s  an  absolu te  device,  the  feedback in terface  a lso  determ ines  
the  absolu te  posi tion  of the  feedback device  at  power-up  and  communicates  that value  to  the  
Feedback Accumulator to  preset  the  accumu lator.  
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Figure 91  – Feedback Channels  1  and  2  

7.6.7 .2  Feedback accumulator 

The ro le  of the  Feedback Accumulator depends  on  the  configured  Feedback n  Startup  Method  
wh ich  can  be  e i ther I ncrementa l  or Absolu te.  I f I ncremental  i s  selected ,  the  accumu lator 
simpl y accumu lates  changes  to  the  feedback count  value,  a  32-bi t s i gned  i n teger,  wi th  every 
device  update.  I f Absolu te  i s  se lected ,  the  Feedback Accumulator works  bas ica l l y the  same 
way as  i n  I ncremental  mode.  The  on l y d i fference i s  the  i n i tial i zation  of the  accumulator at  
device  power-up.  I n  I ncrementa l  mode,  the  Feedback Accumulator i s  set to  zero,  wh i le  i n  
Absolu te  mode,  the  accumulator i s  i n i tia l i zed  to  the  absolu te  pos i ti on  of the  feedback device.  
Th is  a l l ows  for the  recovery of absolu te  pos i ti on  through  a  power-cycle  as  long  as  power-off 
movement of the  absolu te  feedback device  is  l im i ted  to  hal f of the  absolu te  feedback range  of 
the  device.  There  is  no  device  requ i rement to  extend  the  absolu te  posi tion  range  of the  
feedback device  through  non-volati l e  storage  of the  accumulator.  Th is  s imple  absolu te  
feedback hand l i ng  mechan ism  is  due  to  the  fact that the  CIP  Motion  normal l y p laces  the  
responsibi l i ty of extend ing  the  absolu te  pos i ti on  range  of the  axis ,  and  establ ish ing  the  
absolu te  mach ine  pos i tion  reference,  on  the  control ler.  

7.6.7.3  Commutation  unwind  and  offset  

An  E lectron ic Unwind  b lock i s  a lso  connected  to  the  Feedback 1  i n terface .  Th is  b lock i s  
des igned  to  unwind ,  or modu lo,  the  posi tion  accumulator ou tpu t to  generate  a  s i gnal  that  i s  
proportional  to  the  e lectrical  ang le  of a  Permanent  Magnet motor based  on  the  based  on  the  
Pole  Coun t or Pole  P i tch  of the  motor.  To  a l i gn  th is  s i gnal  wi th  the  physical  ABC  wind ings  of 
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the  motor rather than  the  zero  of the  feedback device,  a  configurable  Commutation  Offset i s  
added  prior to  the  E lectri cal  Unwind  b lock.   

7.6.7.4  Feedback fi l tering  

A configurable  low-pass  I IR fi l ter i s  defined  by the  Motion  Device  Axis  Object for fi l tering  the  
ve loci ty and  acceleration  estimates  for each  feedback channel .  These  fi l ters  can  be  used  to  
reduce  the  l evel  of q uan ti zation  noise  associated  wi th  d i fferencing  d i g i ta l  feedback s i gnals.  
The  bandwid th  of the  veloci ty and  acceleration  I IR fi l ters  for each  feedback channel  are  
i nd ividual l y programmable.  

7.6.8  Event Capture  Behavior 

7.6.8 .1  Event input sources  

The Motion  Device  Axis  Object defines  a  mechan ism  to  capture  both  the  feedback posi tion  
and  time stamp associated  wi th  speci fic s tate  trans i tions  of selected  even t i npu t sources.  
Even t i npu t sources  curren tl y supported  by the  obj ect are  Reg istration  1 ,  Reg istration  2 ,  
Marker,  and  Home Swi tch .  These  4  even t i npu t sources  appl y to  each  supported  feedback 
channel  (see  F igure  92).  

 

Figure 92  – Event Capture  Functional i ty  
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7.6.8.2  Event latches  

To faci l i tate  accurate  capture  of both  feedback pos i tion  and  time,  hardware  event la tches  are  
typica l l y implemented  as  shown  i n  the  fol l owing  b lock d iagram.  Two i ndependent la tches  are  
defined  for each  reg istration  i nput,  one  l atch  to  capture  posi ti ve  edge  trans i tion  events  and  
one  to  capture  negative  edge  transi tion  even ts.  Th is  des ign  enables  capture  of both  
reg istration  even ts  i n  appl ications  wi th  narrow reg istration  pu lses  where  the  ris i ng  and  fa l l i ng  
edges  occur nearl y s imu l taneousl y.  I n  add i tion  to  the  reg istration  l atches,  a  separate  l atch  is  
a lso  defined  for the  home even t capture.  The  home input event that tri ggers  the  Home Event 
Latch  can  be  any of a  number of d i fferen t combinations  of home swi tch  and  marker input  
even ts,  i . e.  marker trans i ti ons,  swi tch  trans i ti ons,  or swi tch  trans i tions  fol l owed  by a  marker 
trans i tion .  

With  hardware  based  even t l atches,  even t capture  accuracy is ,  i n  general ,  on l y l im i ted  by the  
l atency of the  associated  even t i npu t.  Reg istration  and  Marker event i npu ts  are  l i gh tl y fi l tered  

so  event capture  accuracy i s  i n  the  order of 1  µs.  I n  terms  of posi ti on  capture  accuracy,  that  
wou ld  be  calcu lated  as  the  product of the  event capture  accuracy and  the  speed  of the  axis.  
Home swi tch  i npu ts  are  heavi l y fi l tered ,  in  general ,  and  therefore  l im i ted  to  an  even t capture  
accuracy of 1  ms  to  1 0  ms.  Thus,  to  get  an  accurate  posi tion  capture  based  on  a  home swi tch  
i nput  trans i ti on ,  a  hom ing  sequence  wi th  a  s l ow hom ing  speed  is  requ ired .  

7.6.8.3  Event time stamps  

Since  the  reg istration  time stamp is  passed  to  the  con trol l er as  part of the  Event Noti fication  
data,  the  con trol l er can  appl y the  even t time  stamp to  the  pos i tion  h istory of other axes  i n  the  
system  to  in terpolate  the ir posi ti ons.  Th is  i s  particu larl y usefu l  i n  appl ications  where  i t  i s  
necessary to  determ ine  the  l ocation  of several  axes  at the  time of a  s i ng le  reg istration  event.  
The  more  accurate  the  time stamp,  the  more  accuratel y the  control ler can  determ ine  these  
pos i tions.  

One  th ing  that shal l  be  done,  however,  i s  to  ad j ust the  event time stamp,  t0 ,  shou ld  there  be  a  
sh i ft i n  the  System  Time Offset for the  device  prior to  transm itti ng  to  the  con trol l er;  the  event  
time stamp shal l  a lways  be  based  on  the  same System  Time reference system  at the  time of 
transm ission .For example,  i f Offset0  i s  the  device’s  System  Time Offset when  the  even t 
timestamp t0  occurred ,  and  t1  i s  the  System  Time Offset at the  time that the  even t i s  to  be  
transm itted  to  the  control ler,  then  t0  shal l  be  ad justed  to  be  t1  pri or to  transm iss ion  wi th  the  

rest  of the  associated  even t data  to  the  control ler,  i . e. :  t1  =  t0  +  (Offset1  – Offset0) .  

7.6.9  Control  Mode behavior 

7.6.9.1  General  

The instance  attribu tes  defined  in  7 . 3  affect device  behavior i n  the  con text of the  Con trol  
Mode,  Control  Method ,  and  Feedback Mode.  As  d iscussed  i n  4 . 2  concern ing  the  scope  of the  
Motion  Device  Axis  Object,  there  are  bas ical l y 4  Control  Modes  common  to  devices,  posi ti on  
con trol ,  ve loci ty control ,  torque  con trol ,  and  no  con trol .  A new control  mode,  acceleration  
con trol ,  i s  added  to  th is  l i st  to  complete  the  progression  from  veloci ty con trol  to  torque  control .  
Subclause  7 . 6 .9  provides  a  b lock d iagram  for each  of the  control  modes  i n  an  effort to  fu rther 
define  the  col l ecti ve  behavior of the  various  Motion  Device  Axis  Object attribu tes.  

7.6.9.2  No Control  (feedback on ly)  mode  

A Motion  Device  Axis  Object i nstance  can  be  configured  for No Control  mode.  Th is  Control  
Mode  selection  appl ies  to  several  d i fferent Device  Functions  that i nclude Bus  Power 
Converters  and  Feedback On l y devices.  Feedback On l y axis  functional i ty a l l ows  the  pos i ti on ,  
ve loci ty,  and  acceleration  of any one  of four possible  feedback channels  to  be  accessed  by 
the  con trol l er via  the  Device-to-Control ler Connection .  These  s ignals  can  then  be  d istributed  
across  the  motion  control  system  as  a  master axis  for gearing  and  camming  operations.  I n  
th is  mode,  the  Feedback Master Select attribute,  i f supported ,  determ ines  wh ich  feedback 
channel  produces  the  Posi ti on ,  Veloci ty,  and  Acceleration  Feedback s ignals  (see  F igure  93).  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 275  – 

 

Figure 93  – No  Control  (Feedback On ly)  

7.6.9.3  Position  Control  

I n  Pos i tion  Control  mode,  the  on l y operative  Control  Method  supported  by the  object currentl y 
is  C losed  Loop servo  con trol .  At a  l ater date,  the  object cou ld  be  expanded  to  i nclude  a  
Stepper based  pos i ti on  Control  Method .  

7.6.9.4  Closed  Loop  Position  Control  

7.6.9.4.1  General  

When  perform ing  closed  l oop  posi tion  control ,  the  device  appl ies  the  Posi tion  Command  
si gnal  ou tput of the  Command  Generator to  the  pos i ti on  loop  summing  j unction .  I n  add i ti on  to  
the  Pos i ti on  Command,  a  Pos i tion  Trim  inpu t i s  provided  wh ich  can  be  used  to  provide  an  
offset to  the  posi tion  l oop.  The  class ic PI  control  loop  generates  a  Posi tion  Loop Output s i gnal  
to  an  i nner veloci ty l oop  (see  F igure  94) .  
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Figure 94 – Closed  Loop Posi tion  Control  

7.6.9 .4.2  Position  feedback selection  

Feedback to  the  PI  regu lator can  be  derived  from  two  d i fferen t feedback channels.  Th is  
flexibi l i ty a l l ows  the  posi ti on  l oop  to  operate  wi th  e i ther a  motor based  feedback device  that i s  
typica l l y attached  to  the  Feedback 1  channel  or a  load -s ide  feedback device  that i s  connected  
to  the  Feedback 2  channel .  Wh ich  feedback source  is  used  by the  loop  is  governed  by the  
Feedback Mode attribu te.  

When  the  Feedback Mode  cal l s  for Dual  Feedback operation ,  the  posi ti on  l oop  u ti l i zes  the  
Feedback 2  channel  and  the  veloci ty l oop  uses  the  Feedback 1  channel .  S ince  the  two  
feedback channels  may not have  the  same feedback resolu tion ,  i t  i s  necessary to  convert  
pos i tion  l oop  outpu t from  Feedback 1  un i ts  to  Feedback 2  un i ts  prior to  appl ying  the  ou tpu t to  
the  veloci ty loop  summing  j unction .  Th is  i s  done  by scal ing  the  pos i ti on  l oop  output via  the  
Un i t  Scal ing  b lock using  the  Feedback Un i t  Ratio.  

7.6.9.4.3  Position  PI  gains  

The Proportional  Gain  of the  class ic PI  control ler sets  the  un i ty ga in  bandwid th  of the  pos i ti on  
loop  i n  rad /s,  wh i le  the  I n tegra l  Gain  i s  used  to  d ri ve  the  Pos i ti on  Error s i gnal  to  zero  to  
compensate  for the  effect of any s tatic and  quasi -static torque  or forces  appl ied  to  the  l oad .  

7.6.9.4.4  Veloci ty Feedforward  

The inner veloci ty loop  requ i res  a  non-zero  command  input to  generate  steady-state  axis  
motor ve loci ty.  To  provide  the  non-zero outpu t from  the  device  to  the  motor,  a  non-zero  
pos i tion  l oop  ou tpu t i s  requ ired ,  wh ich  translates  to  a  non -zero pos i tion  error.  Th is  d ynam ic 
error between  command  pos i ti on  and  actual  posi ti on  wh i l e  moving  i s  often  cal led  “fol l owing  
error” .  Most closed  l oop  motion  con trol  appl ications  desi re  zero  fol l owing  error – al l  the  time.  
Th is  cou ld  be  ach ieved  to  some exten t through  use  of the  pos i tion  i n tegra l  ga in  con trol  as  
described  above,  bu t typ ical l y,  the  response time of the  i n tegrator action  is  too  s low to  be  
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effecti ve  i n  h igh-performance motion  control  appl ications.  An  a l ternative  approach  that has  
superior d ynam ic response  i s  to  use  Veloci ty Feedforward .  

The  Veloci ty Feedforward  feature  i s  used  i n  Pos i tion  Control  Mode to  provide  the  bu lk  of the  
Veloci ty Reference i nput  necessary to  generate  the  des i red  motor veloci ty.  I t  does  th is  by 
scal i ng  the  F ine  Veloci ty Command  s i gnal  ou tpu t of the  Command  Generator by the  Veloci ty 
Feedforward  Gain  and  add ing  the  resu l tan t Veloci ty Feedforward  Command  s i gnal  to  the  
Posi tion  Loop  Ou tpu t generated  by the  posi ti on  l oop  to  form  the  Veloci ty Reference s i gnal .  
With  th is  featu re,  the  pos i tion  l oop  does  not need  to  generate  much  effort to  produce  the  
requ i red  veloci ty command  l evel ,  hence  the  Pos i tion  Error va lue  i s  s i gn i fican tl y reduced .  The  
Veloci ty Feedforward  Command  si gnal  a l lows  the  fol lowing  error of the  pos i tion  con trol  l oop  to  
be  reduced  to  nearl y zero  when  runn ing  at a  constan t veloci ty.  Th is  i s  importan t i n  
appl ications  such  as  e lectron ic gearing  and  synchron ization  appl ications  where  i t  i s  necessary 
that the  actual  axis  pos i ti on  does  not s i gn i fican tl y l ag  beh ind  the  commanded  posi tion  at  any 
time.  

The  optimal  value  for Veloci ty Feedforward  Gain  i s  theoretica l l y 1 00  % .  I n  real i ty,  however,  
the  va lue  may need  to  be  tweaked  to  accommodate  ve loci ty loops  wi th  fi n i te  loop  gain .  One  
aspect that may force  a  smal ler Veloci ty Feedforward  va lue  i s  that i ncreasing  amoun ts  of 
feedforward  tends  to  exacerbate  axis  overshoot.  For th is  reason ,  feedforward  i s  not 
recommended  for poin t-to-poin t  posi ti on ing  appl ications.  

7.6.9 .5  Veloci ty Control  

I n  Veloci ty Control  mode,  there  are  two operative  control  methods  supported  by the  object,  
Closed  Loop Veloci ty Control  and  Open  Loop  Frequency Control .  

7.6.9.6  Closed  Loop  Veloci ty Control  

7.6.9.6.1  General  

The Closed  Loop  veloci ty control  method  i s  targeted  for appl ications  that  requ i re  ti ght  speed  
regu lation .  The  command  i nput  to  the  ve loci ty l oop  can  be  derived  d i rectl y from  the  Veloci ty 
Command  of the  Command  Generator when  configured  for Veloci ty Control  Mode  or from  the  
Posi tion  Loop Output when  configured  for Posi tion  Con trol  Mode as  described  i n  7 . 6. 9. 3  (see  
Figure  95) .  

When  serving  as  an  ou ter veloci ty l oop  i n  Veloci ty Control  Mode,  the  device  appl ies  the  
Veloci ty Command  i npu t to  the  veloci ty command  summing  j unction  to  generate  the  Veloci ty 
Reference s i gnal  i n to  a  class ic PI  regu lator.  Also  contribu ting  to  the  veloci ty command  
summing  j unction  i s  the  Veloci ty Trim  inpu t,  wh ich  can  be  used  i n  con j unction  wi th  an  ou ter 
con trol  l oop  to  make m inor ad justments  to  the  veloci ty of the  motor.  

When  serving  as  an  i nner veloci ty l oop  i n  Pos i tion  Control  Mode,  the  device  appl ies  the  
Posi tion  Loop  Outpu t s i gnal  to  the  i npu t of the  veloci ty command  summing  j unction .  I npu t  
s i gnals  that are  not appl icable  to  the  configured  con trol  mode are  general l y set to  zero.  
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Figure 95  – Closed  Loop Velocity Control  

7.6.9 .6.2  Veloci ty Limi ter 

The ou tpu t of the  veloci ty command  summing  j unction  s ignal  passes  through  a  classic l im i ter 
b lock to  produce the  Veloci ty Reference s ignal  i n to  the  ve loci ty l oop.  The  Veloci ty L im i ter 
b lock appl ies  a  d i rectional  veloci ty l im i t,  e i ther Veloci ty L im i t  – Pos  or Veloci ty L im i t  – Neg,  to  
the  veloci ty command  s i gnal  i nput that i s  based  on  the  s ign .  

7.6.9 .6.3  Veloci ty Feedback Selection  

Feedback to  the  PI  regu lator can  be  derived  from  ei ther of the  two avai l able  feedback 
transducers,  Feedback 1  or Feedback 2 .  Wh ich  feedback source  is  used  by the  l oop  is  
governed  by the  Feedback Mode  enumeration .  I f Feedback Mode  i s  No  Feedback,  i nd icating  
sensorless  operation ,  the  Veloci ty Feedback s ignal  i s  the  Sensorless  Veloci ty s ignal  
generated  by the  sensorless  control  a lgori thm .  

7.6.9.6.4  Veloci ty Error Fi l ter 

A low pass  fi l ter can  be  optional l y appl ied  to  the  veloci ty error s i gnal  generated  by ve loci ty 
loop  summing  j unction .  The  output of th is  fi l ter becomes the  Veloci ty Error s i gnal  that i s  
subsequentl y operated  on  by the  veloci ty loop  PI  con trol  a l gori thm .  When  used ,  the  fi l ter i s  
typ ica l l y set between  5  to  1 0  t imes  the  veloci ty l oop  bandwid th .  I t  i s  recommended  that th is  
fi l ter be  a  two  pole  I IR fi l ter to  maximum  i ts  effecti veness  at q uanti zation  noise  fi l teri ng .  

7.6.9.6.5  Veloci ty PI  gains  

The ve loci ty l oop  generates  a  Veloci ty Loop Ou tput s ignal  to  the  next i nner loop  via  a  class ic 
PI  control  l oop  s tructure.  The  Proportional  Gain  of the  con trol l er sets  the  un i ty ga in  bandwid th  
of the  veloci ty loop  i n  rad /s,  wh i le  the  I n tegral  Gain  is  used  to  d ri ve  the  Veloci ty Error s i gnal  to  
zero  to  compensate  for any static and  quasi -static torque  or forces  appl ied  to  the  l oad .  The  
i n tegrator path  i ncludes  a  Proportional  Gain  so  that un i ts  of the  I n tegra l  Gain  represent the  
bandwid th  of the  i n tegrator i n  rad/s .  

The  i n tegral  section  of the  veloci ty regu lator i ncludes  an  anti -windup featu re.  The  an ti -windup 
feature  au tomatica l l y holds  the  regu lator’s  i n tegral  term  when  a  l im i t  cond i ti on  is  reached  i n  
the  forward  path .  The  an ti -windup feature  is  cond i ti oned  by the  ari thmetic s i gn  of the  
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i n tegrator’s  i nput.  The  i n tegrator i s  held  when  the  i npu t’s  s ign  is  such  that the  i n tegrator 
ou tpu t moves  further i n to  the  acti ve  l im i t.  I n  other words,  the  i n tegrator i s  a l l owed  to  operate  
(not held )  when  the  i npu t wou ld  tend  to  bring  the  i n tegrator ou tpu t value  off the  acti ve  l im i t.  

The  i n tegrator may a lso  be  configured  for i n tegrator hold  operation .  When  the  I n tegrator Hold  
attribu te  is  set true,  the  regu lator holds  the  i n tegrator from  accumulati ng  wh i l e  the  axis  i s  
be ing  commanded  to  move.  Th is  behavior i s  helpfu l  i n  poin t-to-poin t  pos i ti on ing  appl ications.  

An  au tomatic  preset feature  of the  veloci ty regu lator’s  i n tegra l  term  occurs  when  a  transi tion  
is  made from  a  torque  con trol  mode to  speed  con trol ,  us ing  the  Control  Mode selection  
parameter.  Upon  transi tion  to  speed  mode,  the  speed  regu lator’s  i n tegral  term  is  preset to  the  
motor torque  reference  parameter.  I f the  speed  error i s  smal l ,  th is  provides  a  ‘bumpless’  
trans i ti on  from  the  last torque  reference va lue  present j ust  prior to  entering  speed  mode.  

7.6.9.6.6  Veloci ty droop  

Another feature  of the  ve loci ty regu lator i s  the  veloci ty d roop  function .  The  ve loci ty error i npu t 
to  the  i n tegral  term  is  reduced  by a  fraction  of the  veloci ty regu lator’s  ou tpu t,  as  control l ed  by 
the  d roop gain  setti ng ,  Kdr.  As  torque  l oad ing  on  the  motor i ncreases,  actual  motor speed  is  
reduced  i n  proportion  to  the  d roop ga in .  Th is  i s  he lpfu l  when  some l evel  of compl iance  is  
requ i red  due  to  ri g id  mechan ical  coupl ing  between  two  motors.  

7.6.9 .6.7  Acceleration  Feedforward  

The  veloci ty loop  requ ires  a  non-zero  veloci ty loop  output to  generate  steady-state  axis  motor 
acceleration .  To  provide  the  non-zero ou tpu t from  the  d rive  to  the  motor,  a  non-zero veloci ty 
error i s  general l y requ i red .  I n  posi tion  control  appl ications ,  th is  non-zero  ve loci ty error 
trans lates  to  a  non-zero pos i tion  l oop  error.  S ince  many closed  loop  motion  control  
appl ications  requ i re  near zero  control  l oop  error,  th is  behavior i s  not desi rable.  Again ,  the  
pos i tion  and  ve loci ty loop  error cou ld  be  reduced  by appl ying  the  veloci ty i n tegral  ga in  control  
as  described  above,  bu t the  i n tegrator action  i s  sti l l  too  s low to  be  very effecti ve.  The  
preferred  approach  wi th  superior d ynam ic response i s  to  use  Acceleration  Feedforward .  

The  Acceleration  Feedforward  feature  is  used  to  generate  the  bu lk  of the  Acceleration  
Reference necessary to  generate  the  commanded  acceleration .  I t  does  th is  by scal i ng  the  
Fine  Acceleration  Feedforward  generated  by the  Command  Generator by the  Acceleration  
Feedforward  Gain  and  add ing  the  resu l tan t Acceleration  Feedforward  Command  S ignal  as  an  
offset to  the  ou tput of the  veloci ty l oop.  Wi th  th is  feature,  the  veloci ty loop  does  not need  to  
generate  much  con trol  effort,  thus  reducing  the  amount  of control  l oop  error.   

The  optimal  va lue  for Acceleration  Feedforward  i s  1 00  %  theoretical l y.  I n  real i ty,  however,  the  
value  may need  to  be  tweaked  to  accommodate  variations  in  l oad  i nertia  and  the  torque  
constan t of the  motor.  L ike  Veloci ty Feedforward ,  Acceleration  Feedforward  can  resu l t i n  
overshoot behavior and  therefore  shal l  not be  used  i n  poin t-to-poin t  pos i tion ing  appl ications.  

When  used  i n  con j unction  wi th  the  Veloci ty Feedforward ,  the  Acceleration  Feedforward  a l l ows  
the  fol lowing  error of the  pos i tion  or veloci ty control  l oop  to  be  reduced  to  nearl y zero  during  
the  acceleration  and  deceleration  phases  of motion .  Th is  i s  importan t in  tracking  appl ications  
that use  e lectron ic gearing  and  camming  operations  to  precisel y synchron ize  a  s l ave  axis  to  
the  movements  of a  master axis.  

7.6.9 .7  Open  Loop Frequency Control  

7.6.9 .7. 1  General  

Another Veloci ty Control  method  is  the  open  l oop  Frequency Control  method  associated  wi th  
so  ca l l ed  Vol ts/Hertz or variable  frequency dri ves  (VFDs)  that do  not have  a  current control  
l oop  and  typical l y d rive  an  i nduction  motor.  Veloci ty control  wi th  th is  method  is  ach ieved  by 
con trol l i ng  the  vol tage  and  frequency ou tput  of the  d ri ve  device  in  some manner where  
vol tage  i s  general l y proportional  to  frequency.  For an  i nduction  motor,  the  veloci ty of the  
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motor is  determ ined  by the  Ou tpu t Frequency of the  d ri ve  device  d i vided  by the  Motor Pole  
coun t.  Th is  con trol  method  i s  appl icable  to  ve loci ty control  appl ications  that do  not requ i re  
ti ght speed  regu lation  and  therefore  do  not requ ire  a  feedback device.  F igure  96  further 
defines  th is  open  l oop  ve loci ty control  method .  

 

Figure 96  – Open  Loop Frequency Control  

7.6.9 .7.2  Basic  Volts/Hertz  Operation  

The Motion  Device  Axis  Object provides  a  number attributes  that are  used  to  speci fy the  
re lationsh ip  the  d rive  device  uses  between  outpu t frequency (speed)  and  ou tpu t vol tage  for a  
g i ven  ( i nduction)  motor.  The  Break Frequency and  Break Vol tage  attributes  define  the  poin t 
on  the  Vol ts/Hertz curve  below wh ich  the  Start Boost feature  is  appl ied .  As  the  name  
i nd icates,  Start Boost i s  used  to  provide  a  non-zero ou tpu t vol tage  to  the  motor at stand-sti l l  
to  ass ist s tart-up.  The  contribu tion  of the  Start Boost to  the  ou tpu t vol tage  of the  d rive  device  
tapers  off to  zero  when  the  motor reaches  the  Break Frequency.  Above the  break poin t,  
ou tpu t vol tage  and  ou tpu t frequency fol low a  l i near s l ope  to  the  poin t defi ned  by the  Motor 
Rated  Frequency and  Motor Rated  Vol tage.  From  th is  poin t on ,  the  Vol ts/Hertz curve  fo l l ows  
another l inear s l ope  to  the  poin t defi ned  by the  Max Frequency and  Max Vol tage  attributes.  
Th is  segment of the  Vol ts/Hertz curve  a l l ows  for operation  above  the  rated  frequency and  
vol tage  of the  motor in  appl ications  where  that i s  requ i red .  
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7.6.9 .7.3  Sensorless  Vector Operation  

Sensorless  Vector is  an  a l ternative  Veloci ty Control  Method  that does  not requ ire  
configuration  of a  Vol ts/Hertz curve.  I nstead ,  by knowing  the  Stator Resistance  and  Leakage  
I nductance of the  motor,  the  d ri ve  device  can  calcu late  the  appropriate  Ou tpu t Vol tage  
requ ired  for a  g i ven  Ou tput Frequency.  Th is  method  provides  better low speed  veloci ty con trol  
behavior than  using  the  Basic  Vol ts/Hertz method .  

7.6.9 .7.4  Sl ip  Compensation  

When  driving  an  i nduction  motor at  a  speci fic  frequency,  the  actual  motor ve loci ty i s  general l y 
l ess  than  the  command  speed ,  g i ven  by the  ou tpu t frequency d i vided  by the  motor pole  count,  
by an  amount that i s  proportional  to  the  l oad  torque  appl ied  to  the  motor.  Th is  d i fference  i n  
speed  is  ca l led  “S l i p”  and  i s  a  configuration  attribu te  associated  wi th  the  motor.  The  Motion  
Device  Axis  Object supports  a  S l ip  Compensation  feature  that i s  common  to  variab le  
frequency dri ves.  The  amount of S l ip  Compensation  appl ied  to  the  Veloci ty Reference is  the  
product of the  measured  torque  producing  curren t,  I q ,  and  the  configured  I nduction  Motor 
Rated  S l i p  Speed .  

7.6.9 .7.5  Veloci ty Droop  

Another feature  defined  for the  Frequency Con trol  method  i s  the  d roop function .  The  droop  
function  reduces  the  ve loci ty reference  by a  scaled  fraction  of the  torque  producing  curren t,  
I q ,  as  control led  by the  d roop  gain  setting ,  Kdr.  As  torque  l oad ing  on  the  motor i s  i ncreased ,  
actual  motor speed  i s  reduced  i n  proportion  to  the  d roop gain .  Th is  i s  he lpfu l  when  some level  
of compl iance  is  requ i red  when  perform ing  torque  sharing  between  two motors  on  a  common  
load .  

7.6.9 .8  Acceleration  Control  

7.6.9 .8. 1  General  

Whi le  d ynam ic motor control  via  an  acceleration  command  i s  not common  i n  the  i ndustry,  
Acceleration  Control  was  added  to  the  Motion  Device  Axis  Object to  complete  the  d ynam ic 
progress ion  from  ve loci ty con trol  to  torque  con trol .  The  ou tpu t of the  ve loci ty loop,  Veloci ty 
Loop Ou tpu t,  a lso  has  un i ts  of acceleration .  So,  l i ke  the  other control  modes ,  the  con tribu tions  
of the  Acceleration  Command,  Acceleration  Trim ,  and  Ve loci ty Loop Ou tpu t are  summed  to  
form  the  Acceleration  Reference s ignal  that serves  as  one  of the  primary i npu ts  to  the  Torque  
Control  section .  

7.6.9.8.2  Acceleration  Limiter 

The ou tpu t of the  acceleration  command  summing  j unction  s i gnal  passes  through  a  class ic  
l im i ter b lock to  produce the  Acceleration  Reference s ignal .  The  Accel  L im i ter b lock appl ies  a  
d i rectional  acceleration  l im i t,  e i ther the  Acceleration  L im i t  and  Deceleration  Lim i t,  to  the  i npu t 
command  s ignal  based  on  the  s i gn  of the  s ignal  (see  F igure  97).  
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Figure 97  – Acceleration  Control  

7.6.9 .9  Torque  Control  

7.6.9 .9. 1  General  

Torque i s  general l y proportional  to  acceleration  and  to  the  torque  producing  motor current,  I q .  
The  purpose  of the  Torque  Control  s tructure  is  to  combine  inpu t s ignals  to  create  a  Torque  
Reference from  a  number of d i fferen t sources  based  on  the  Con trol  Mode  and  appl y various  
fi l ters  and  compensation  a lgori thms  to  the  Torque  Reference  to  create  a  F i l tered  Torque  
Reference.  The  F i l tered  Torque  Reference  s i gnal  i s  scaled  by the  reciprocal  of the  torque  
constan t Kt of the  motor to  become the  I q  Curren t Command  i npu t to  the  curren t loop.  S ince  
the  motor curren t i s  a lso  per un i ti zed  to  the  %  Rated  current  of the  motor,  the  torque  constant  
Kt i s  nom inal l y 1 .  I n  other words,  i n  general  i t  i s  assumed  that 1 00  %  rated  current produces  
1 00  %  rated  torque.  

7.6.9 .9.2  Torque  input sources  

The Torque  Control  section  can  take  i npu t from  a  variety of sources  depend ing  on  the  Control  
Mode.  I npu t to  the  Torque  Reference path  can  come via  the  cycl ic Torque  Command  or 
Torque  Trim  s ignal  i n  Torque  Control  mode.  I n  Posi ti on  or Veloci ty Con trol  mode,  torque  i npu t 
i s  derived  from  the  ou ter ve loci ty loop  by bring ing  i n  the  resu l ting  acceleration  s i gnals  and  
scal i ng  these  s ignals  i n to  equ ivalen t torque  (see  F igure  98).  

 

Figure 98  – Torque Control  

7.6.9 .9.3  Acceleration  to  torque scal ing  

Since  the  acceleration  i npu t s i gnals  i n to  the  Torque  Con trol  section  are  expressed  i n  un i ts  of 
acceleration ,  a  scal i ng  factor Kj  i s  needed  to  convert acceleration  un i ts  to  torque  %  Rated  
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I nertia  or mass  of the  system  that i ncludes  the  motor and  the  load  and  has  the  effect of 
cancel l ing  the  effects  the  system  inertia/mass  has  on  control  loop  response and  l oop  gain  
settings.  S ince  the  torque  un i ts  are  expressed  as  %  of Rated  Torque  of the  motor,  the  un i ts  
for the  System  I nertia  attribute  are  %  Rated  per Motor Un i ts/s2 .  However,  acceleration  un i ts  
can  be  expressed  i n  Feedback 1  or Feedback 2  Un i ts  based  on  the  Feedback Mode  setting .  
Therefore,  i n  the  case  where  Feedback 2  appl ies,  the  acceleration  s i gnal  needs  to  be  scaled  
by the  Feedback Un i t  Ratio  as  shown  by the  Un i t  Ratio  b lock i n  F igure  98.  

7.6.9 .9 .4  Friction  compensation  

7.6.9 .9.4. 1  General  

Friction  Compensation  appl ies  a  compensating  d i rectional  torque  or force  to  the  motor to  
overcome the  effects  of friction  i n  the  mechan ical  system,  thus  m in im izing  the  amoun t of 
con trol  effort requ ired .  I nd ividual  attribu tes  have  been  defined  to  support compensation  for 
static friction ,  s l i d i ng  (Cou lomb)  friction ,  and  viscous  friction .  A compensation  window attribute  
is  a lso  provided  to  m i tigate  motor d i thering  associated  wi th  conven tional  fri ction  compensation  
methods.  

7.6.9 .9.4.2  Static friction  compensation  

I t  i s  not  unusual  for an  axis  to  have  enough  static  friction ,  commonly cal led  “sticktion ”,  i n  
pos i tion  con trol  appl ications  that even  wi th  a  s ign i ficant posi tion  error,  the  mechan ica l  system  
refuses  to  budge.  Of cou rse,  posi tion  i n tegra l  ga in  can  be  used  to  generate  enough  ou tpu t to  
the  d ri ve  to  correct the  error,  bu t th is  approach  may not be  responsive  enough  for the  
appl ication .  An  a l ternative  i s  to  use  Static  Friction  Compensation  to  break the  s ticktion  i n  the  
presence  of a  non-zero pos i tion  error.  Th is  i s  done  by add ing  or subtracting  a  fixed  torque  
l evel ,  as  determ ined  by the  Static Friction  Compensation  attribu te,  to  the  Torque  Reference  
s i gnal  va lue  based  on  i ts  current s i gn .  Th is  form  of friction  compensation  shal l  on l y be  appl ied  
when  the  axis  i s  static,  i . e.  when  there  is  no  change  in  the  posi tion  command .  

The  Static  Friction  Compensation  value  shal l  be  j ust  under the  value  that wou ld  overcome the  
sticktion .  A l arger value  resu l ts  i n  axis  “d i ther” ,  a  phenomena describing  a  rapid  back and  
forth  motion  of the  axis  cen tred  on  the  commanded  posi ti on  as  i t  overcompensates  for the  
sticktion .  

To  address  the  i ssue  of d i ther when  appl ying  Static Friction  Compensation ,  a  Friction  
Compensation  Window i s  appl ied  around  the  curren t command  pos i tion  when  the  axis  i s  at 
rest.  I f the  actual  pos i ti on  i s  wi th in  the  Friction  Compensation  Window the  Static Friction  
Compensation  va lue  is  appl ied  to  the  Servo Ou tput bu t sca led  by the  ratio  of the  Pos i tion  
Error s i gnal  to  the  Friction  Compensation  Window.  Wi th in  the  window,  the  pos i ti on  loop  and  
ve loci ty l oop  i n tegrators  are  a lso  d isabled  to  avoid  the  hun ting  effect that occurs  when  the  
i n tegrators  wind  up.  Thus,  once  the  pos i ti on  error reaches  or exceeds  the  value  of the  Friction  
Compensation  Window attribute,  the  fu l l  Static Friction  Compensation  value  is  appl i ed .  Of 
course,  shal l  the  Friction  Compensation  Window be  set to  zero,  th is  feature  is  effecti vel y 
d isabled .  

A non-zero Friction  Compensation  Window has  the  effect of soften ing  the  Static Friction  
Compensation  as  i ts  appl ied  to  the  Torque  Reference and  reducing  the  d i thering  and  hunti ng  
effects  that i t  can  create.  Th is  feature  general l y a l l ows  h igher values  of Static Friction  
Compensation  to  be  appl ied  resu l ti ng  i n  better poin t-to-poin t pos i tion ing .  

7.6.9 .9 .4.3  Sl id ing  friction  compensation  

Sl id ing  friction  or Cou lomb friction ,  by defin i tion ,  i s  the  component of friction  that i s  
i ndependent of speed  as  long  as  the  mechan ical  system  is  moving .  S l i d i ng  friction  i s  a lways  
l ess  than  s tatic friction  for a  g i ven  mechan ical  system .  The  method  of compensating  for 
s l id i ng  friction  i s  bas ica l l y the  same as  that for static friction  bu t the  torque  l evel  added  to  the  
Torque  Reference i s  l ess  than  that appl i ed  to  overcome static friction  and  i s  determ ined  by 
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the  S l i d ing  Friction  Compensation  attribu te.  S l i d ing  Friction  Compensation  i s  on l y appl i ed  
when  the  axis  i s  being  commanded  to  move.  

7.6.9.9 .4.4 Viscous  friction  compensation  

Viscous  friction ,  by defin i ti on ,  i s  the  component of friction  that i ncreases  l i nearl y wi th  the  
speed  of the  mechan ical  system .  The  method  of compensating  for vi scous  friction  i s  to  
mu l tip l y the  configured  Viscous  Friction  Compensation  va lue  by the  speed  of the  motor and  
appl y the  resu l t to  the  Torque  Reference  s ignal .  Viscous  Friction  Compensation  i s  on l y 
appl ied  when  the  axis  i s  be ing  commanded  to  move.  

7.6.9.9 .5  Low Pass  fi l ter 

The Low Pass  F i l ter i s  effecti ve  i n  resonance control  when  the  natura l  resonance frequency is  

much  h i gher (>5x)  than  the  con trol  l oop  bandwid th .  Th is  fi l ter works  by reducing  the  amount of 
h igh-frequency energy in  the  device  ou tpu t that exci te  the  natura l  resonance.  The  Low Pass  
Fi l ter design  can  be  s i ng le  pole  or mu l ti ple  poles.  Care  shal l  be  taken ,  however,  to  l im i t the  
amount of phase  l ag  i n troduced  by th is  fi l ter to  the  control  l oop  to  avoid  potentia l  i nstabi l i ty.  

7.6.9 .9.6  Notch  fi l ter 

The Notch  F i l ter i s  effecti ve  in  resonance con trol  when  the  natura l  resonance frequency is  
h igher than  the  control  l oop  bandwid th .  L ike  the  Low Pass  fi l ter,  the  notch  fi l ter works  by 
s ign i ficantl y reducing  the  amount  of energy i n  the  device  outpu t that can  exci te  the  natura l  
resonance.  I t  can  be  used  even  when  the  natural  resonance frequency i s  relativel y close  to  
the  control  l oop  bandwid th .  That i s  because  the  phase  l ag  i n troduced  by the  notch  fi l ter i s  
l ocal i zed  around  the  notch  frequency.  For the  notch  fi l ter to  be  effecti ve,  the  Notch  F i l ter 
Frequency has  to  be  set very close  to  the  natu ral  resonance  frequency of the  load .   

A typ ical  equation  for the  notch  fi l ter i s  as  fol lows:  

G(s)  =  

s
2  +  ωn

2  

s
2  +  s  ×  ωn /Q  +  ωn

2  

I n  th is  equation ,  Q  represents  the  sharpness  of the  notch .  I n  most implementations,  the  
sharpness,  Q,  i s  typ ical l y hard-coded  i n  the  device.  The  attenuation  depth  of the  notch  fi l ter i s  
i n fi n i te.  

7.6.9.9.7  Torque  l im iter 

The F i l tered  Torque  Reference s i gnal  passes  th rough  a  l im i ter b lock to  produce the  L im i ted  
Torque  Reference s i gnal .  The  Torque  L im i ter b lock appl ies  a  torque  l im i t  to  the  s ignal  that i s  
based  on  the  s i gn  of the  torque  reference  s i gnal  i npu t and  the  state  of the  axis.  During  normal  
operation  i t  i s  the  Torque  Lim i t – Pos i ti ve  and  Torque  Lim i t – Negative  attribu tes,  set by the  
user,  that  are  appl i ed  to  the  torque  reference s ignal .  When  the  axis  i s  commanded  to  stop  as  
part of a  d isable  request or major fau l t cond i ti on ,  the  device  appl ies  the  Stopping  Torque  
Lim i t.  

Also  i ncluded  wi th  the  torque  l im i t b lock i s  a  bu i l t  i n  Torque  Rate  of Change  Lim i t.  Th is  feature  
l im i ts  the  rate  of change  of the  torque  reference output.  

7.6.9.9.8  Torque  to  current scal ing  

The fi nal  resu l t  of a l l  th is  torque  s ignal  fi l tering ,  compensation ,  and  l im i ti ng  functional i ty i s  the  
F i l tered  Torque  Reference s ignal ,  wh ich  when  scaled  by the  reciprocal  of the  Torque  Constan t 
of the  motor,  1 /Kt,  becomes the  torque  producing  I q  Curren t Command  s i gnal  to  the  curren t 
l oop.  I deal l y,  the  re lationsh ip  between  motor torque  and  motor cu rren t i s  independent of 
pos i tion ,  time,  current,  and  environmenta l  cond i ti ons.  I n  other words,  the  1 /Kt  scal i ng  in  
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Figure  98  has  a  nom inal  va lue  of 1 ,  i . e .  1 00  %  rated  torque  trans lates  to  1 00  %  rated  current.  
I n  practice,  th is  may not be  the  case.  Compensation  can  be  appl ied  to  the  1 /Kt va lue  to  
address  these  i ssues  at  the  d ri ve  vendors ’  d iscretion .  

7.6.9. 1 0  Current Control   

7.6.9 .1 0. 1  General  

I n  general ,  motor torque  is  control l ed  by control l i ng  the  orien tation  and  magn i tude  of the  
motor stator current vector wi th  respect to  the  rotor magnetic fl ux vector.  The  Curren t Con trol  
l oop  is  responsible  for provid ing  th is  con trol  and  i s  actual l y composed  of two PI  loops,  one  
that controls  the  torque  producing  curren t,  I q ,  and  one  that controls  the  flux producing  curren t,  
I d .  I t  i s  the  quadrature  component of current,  I q ,  that i s  used  for d ynam ic torque  con trol  (see  
Figure  99) .  

I n  the  case  of an  i nduction  motor,  the  fl ux producing  current,  I d ,  i s  solel y responsib le  for 
generati ng  rotor fl ux.  I n  the  case  of permanent magnet motors,  rotor fl ux i s  generated  by the  
rotor magnets  and  I d  i s  on l y used  to  in  some cases  to  extend  the  speed  range  of the  motor by 
chang ing  the  ang le  of stator fie ld  re lati ve  to  the  rotor fi e ld .  I n  th is  case,  the  ang le  of I q  re lati ve  
to  the  rotor fi e ld  remains  the  same,  i . e .  at quadrature.  But s ince  the  vector combination  of I q  
and  I d  determ ines  the  stator fl ux ang le  re lati ve  to  the  rotor,  i ncreasing  amounts  of I d  can  sh i ft  
the  s tator fl ux away from  quadrature  to  extend  the  speed  range  of the  motor at  the  expense  of 
torque.  
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Figure 99  – Closed  Loop Current  Vector Control  
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7.6.9 .1 0.2  Current vector l imiter 

The  I q  Current Command  passes  through  a  Curren t Vector Lim i ter block before  becom ing  the  
I q  Current Reference s i gnal .  Th is  l im i ter b lock computes  the  combined  vector magn i tude  of 
the  I q  Current Reference  and  the  I d  Curren t Reference s i gnals.  The  resu l tan t cu rrent vector 
magn i tude  is  compared  to  the  Operative  Curren t  L im i t that represents  the  m in imum  current 
l im i t from  among  a  set of poten tia l  cu rrent l im i ts  of the  d rive  device  and  motor.  I f the  vector 
magn i tude  exceeds  the  Operative  Curren t L im i t,  the  I q  Current Reference i s  reduced  so  the  
vector magn i tude  equals  the  Operative  Curren t L im i t.  Poten tia l  cu rren t l im i t  sources  can  be  
the  Peak Current  L im i t  rati ngs  as  wel l  as  the  Thermal  L im i ts  for the  Motor and  Drive  I nverter.  
Another possib le  l im i t  source  is  the  user configurable  Current Vector L im i t  attribute.  Some of 
these  l im i ts  are  cond i tional  and  d ynam ic,  such  as  the  Motor and  I nverter Thermal  Current  
Lim i ts  derived  from  the  thermal  models  for these  devices.  These  l im i ts  are  on l y acti ve  when  
the  correspond ing  Motor and  I nverter Overload  Action  attributes  are  set  to  provide  current  
fol d -back.  The  thermal  current l im i ts  i n  th is  case  wou ld  decrease  as  the  s imu lated  
temperature  of the  modeled  devices  increases.  The  Bus  Regu lator Lim i t  i s  on l y appl ied  when  
the  motor is  regenerati ng  power on to  the  DC Bus  and  i s  based  on  the  Regenerative  Power 
Lim i t.   

With  al l  these  potentia l  curren t l im i t sources  that cou ld  be  operative,  a  Current L im i t Source  
attributes  was  i ncluded  wi th  the  Motion  Device  Axis  Object to  i den ti fy the  source  of the  acti ve  
curren t l im i t.  

7.6.9 .1 0.3  Voltage  output  

The ou tpu t of each  curren t l oop  i s  scaled  by the  motor inductance to  generate  a  vol tage  
command  to  the  vector transformation  b lock.  I t  i s  the  j ob  of the  vector transformation  block to  
transform  the  torque  producing ,  Vq ,  and  fl ux producing ,  Vd ,  command  s i gnals  from  the  
rotati ng  synchronous  reference frame to  the  stationary s tator reference frame.  The  resu l tant  
U ,  V,  and  W  Outpu t Vol tage  values  are  then  appl ied  to  the  motor by Pu lse  Wid th  Modu lation  
(PWM).  The  PWM Frequency i s  a lso  a  configurable  attribu te  of the  Motion  Device  Axis  Object.   

The  magn i tude  of the  Vq ,  Vd  vector i s  ca lcu lated  i n  real  t ime as  the  tota l  Output Vol tage  
si gnal .  The  maximum  Output Vol tage  s i gnal  that can  be  appl ied  to  the  motor i s  u l timatel y 
l im i ted  by the  DC Bus  Vol tage  and  enforced  by the  Vol tage  Vector Lim i ter.  Any attempt to  
exceed  th is  va lue  resu l ts  i n  an  I nverter Vol tage  Lim i t cond i tion .  

7.6.9 .1 0.4  Current feedback 

Current feedback s ignals  to  the  curren t l oop  are  provided  by two  or th ree  curren t sensors.  The  
si gnals  from  these  sensors  are  cond i ti oned  and  corrected  for device  speci fic offsets  to  
become the  U ,  V,  and  W  Current Feedback s ignals  associated  wi th  the  stationary motor s tator 
frame.  These  three  s ignals  are  transformed  back to  the  synchronous  reference frame to  
generate  the  I q  and  I d  Curren t Feedback s ignals.  The  magn i tude  of the  I q ,  I d  curren t vector i s  
ca lcu lated  i n  real - time and  used  as  an  input to  the  thermal  models  for the  i nverter and  motor.  

7.6.9 .1 0.5  Motor commutation  

Motor commutation  i s  cri tica l  to  closed  loop  motor con trol .  The  orien tation  of the  motor rotor 
can  be  determ ined  from  a  feedback source  mounted  to  the  motor.  The  actual  commutation  
source  i s  the  motor feedback device  ass igned  to  Feedback 1 .  Once  the  feedback device  is  
ca l i brated  to  the  absolu te  orien tation  of the  rotor using  the  Commutation  Offset attribu te,  the  
commutation  b lock can  then  generate  the  true  E lectrica l  Ang le  of the  rotor.  Th is  s ignal  i s  used  
to  perform  the  vector transforms  between  the  rotary and  stationary motor frames  and  can  a lso  
be  used  for any other a lgori thms that requ ire  knowledge of rotor posi tion .  
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COMMISSION  ÉLECTROTECHNIQUE INTERNATIONALE  

____________ 

 
ENTRAÎNEMENTS ÉLECTRIQUES  

DE  PUISSANCE À VITESSE VARIABLE –  
 

Partie  7-202:  Interface générique et u ti l i sation  de  profi ls   
pour les  entraînements  électriques  de  puissance –  

Spécification  de  profi l  de  type  2  
 

AVANT-PROPOS  

1 )  La  Comm ission  E lectrotechn i que  I n ternational e  ( I EC)  est  une  organ isation  mond ial e  de  normal i sation  
composée  de  l 'ensemble  des  com i tés  é l ectrotechn i ques  nati onaux (Com i tés  nationaux de  l ’ I EC).  L’ I EC a  pour 
objet  de  favori ser l a  coopérati on  i n ternati ona le  pou r tou tes  l es  questi ons  de  normal i sation  dans  l es  domaines  
de  l 'é l ectri ci té  et  de  l ' é l ectron ique.  A cet  effet,  l ’ I EC – en tre  au tres  acti vi tés  – publ i e  des  Normes  
i n ternati ona les,  d es  Spéci fi cations  techn iques,  d es  Rapports  techn iques,  d es  Spéci fi cati ons  accessib les  au  
publ i c  (PAS)  et  des  Gu i des  (ci -après  dénommés  "Publ i cation (s)  de  l ’ I EC").  Leu r é l aboration  est  confiée  à  des  
com i tés  d 'études,  aux travaux desque ls  tou t  Com i té  nationa l  i n téressé  par l e  su j et  trai té  peut  parti ciper.  Les  
organ isati ons  i n ternationales ,  gouvernementales  et  non  gouvernementa les ,  en  l i a i son  avec l ’ I EC,  parti cipent  
égal ement aux travaux.  L’ I EC col l abore  étroi tement avec l 'Organ isati on  I n ternationale  de  Normal i sation  ( I SO),  
se lon  des  cond i ti ons  fi xées  par accord  en tre  l es  deux organ isations.  

2)  Les  décis ions  ou  accords  offi ciel s  d e  l ’ I EC  concernant  l es  q uestions  techn i ques  représentent,  d ans  l a  mesure  
du  possib l e,  u n  accord  i n ternational  su r l es  su j ets  étud iés,  étant  d onné  que  l es  Com i tés  nati onaux de  l ’ I EC  
i n téressés  sont  représentés  dans  chaque  com i té  d ’études.  

3)  Les  Publ i cati ons  de  l ’ I EC se  présentent  sous  l a  forme  de  recommandations  i n ternati ona l es  et  son t  agréées  
comme tel l es  par l es  Com i tés  nationaux de  l ’ I EC.  Tous  l es  efforts  ra i sonnabl es  son t  en trepri s  afi n  que  l ’ I EC 
s 'assure  de  l 'exacti tude  du  con tenu  techn i que  de  ses  publ i cations;  l ’ I EC  ne  peu t  pas  être  tenue  responsabl e  de  
l 'éven tuel l e  mauvaise  u ti l i sation  ou  i n terprétation  qu i  en  est  fa i te  par u n  quelconque  u ti l i sateur fi nal .  

4)  Dans  l e  bu t  d 'encou rager l 'u n i form i té  i n ternati onale,  l es  Com i tés  nationaux de  l ’ I EC s 'engagent,  dans  tou te  l a  
mesure  possibl e,  à  appl i quer d e  façon  transparen te  l es  Publ i cations  de  l ’ I EC dans  l eu rs  publ i cations  nati onales  
et  rég ional es.  Toutes  d i vergences  en tre  tou tes  Publ i cations  de  l ’ I EC et  tou tes  pub l i cati ons  nati onales  ou  
rég ionales  correspondantes  do ivent  être  i nd iquées  en  termes  cl ai rs  dans  ces  dern ières.  

5)  L’ I EC e l l e-même ne  fou rn i t  aucune  attestati on  de  conform i té.  Des  organ ismes  de  certi fi cation  i ndépendants  
fourn i ssent  d es  services  d 'évaluati on  de  conform i té  et,  dans  certai ns  secteu rs,  accèdent  aux marques  de  
conform i té  de  l ’ I EC.  L ’ I EC n 'est  responsabl e  d 'aucun  des  servi ces  effectués  par l es  organ ismes  de  certi fi cation  
i ndépendants.  

6)  Tous  l es  u ti l i sateurs  doi vent  s 'assurer qu ' i l s  sont  en  possession  de  l a  d ern ière  éd i ti on  de  cette  pub l i cation .  

7)  Aucune  responsabi l i té  ne  doi t  être  impu tée  à  l ’ I EC,  à  ses  adm in i strateurs ,  employés,  auxi l i a i res  ou  
mandatai res,  y compris  ses  experts  parti cu l i ers  et  l es  membres  de  ses  com i tés  d 'études  et  des  Com i tés  
nationaux de  l ’ I EC,  pour tou t  pré jud ice  causé  en  cas  de  dommages  corporel s  et  matériel s ,  ou  de  tou t  au tre  
dommage  de  quel que  natu re  q ue  ce  soi t,  d i recte  ou  i nd i recte,  ou  pou r supporter l es  coû ts  (y compris  l es  frai s  
de  j usti ce)  et  l es  dépenses  décou lant  de  l a  publ i cati on  ou  de  l 'u ti l i sati on  de  cette  Publ i cation  de  l ’ I EC ou  de  
tou te  au tre  Publ i cati on  de  l ’ I EC,  ou  au  créd i t  q u i  l u i  est  accordé.  

8)  L 'atten ti on  est  atti rée  sur l es  références  normatives  ci tées  dans  cette  publ i cati on .  L ' u ti l i sation  de  publ i cations  
référencées  est  obl i gatoi re  pou r une  appl i cati on  correcte  de  l a  présente  publ i cati on .   

La  Norme in ternationale  I EC 61 800-7-202  a  été  établ i e  par l e  sous-com i té  SC  22G:  Systèmes  
d 'en traînement é lectrique  à  vi tesse  variable,  comprenant des  convertisseurs  à  sem i -
conducteurs,  d u  com i té  d 'études  22  de  l ' I EC:  Systèmes  et  équ ipements  é lectron iques  de  
pu issance.  

Cette  deuxième éd i tion  annu le  et  remplace  l a  prem ière  éd i tion  parue  en  2007.  Cette  éd i tion  
consti tue  une  révis ion  techn ique.  

Cette  éd i ti on  inclu t l es  mod i fications  techn iques  majeures  su ivan tes  par rapport à  l 'éd i ti on  
précéden te:  

a)  m ise  à  j our de  l ' i n formation  sur l es  brevets ;  

b)  nouvel le  révis ion  des  spéci fications  de  Profi l  d 'En traînement et d 'Axe  d 'Entraînement avec 
mu l tip les  clari fications  et  amél iorations.  
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Le  texte  de  cette  norme est  i ssu  des  documents  su ivants :  

FDIS  Rapport  de  vote  

22G/308/FDIS  22G/323/RVD  

 
Le  rapport de  vote  i nd iqué  dans  le  tableau  ci -dessus  donne  tou te  i n formation  sur l e  vote  ayan t  
abouti  à  l 'approbation  de  cette  norme.  

Cette  publ ication  a  été  réd igée  se lon  l es  D irecti ves  I SO/IEC,  Partie  2 .  

Une  l i ste  de  tou tes  les  parties  de  l a  série  I EC  61 800,  publ iées  sous  le  t i tre  général  
Entraînements électriques de puissance à  vitesse variable ,  peut être  consu l tée  su r l e  s i te  web 
de  l ' I EC.  

Le  com ité  a  décidé  que  l e  con tenu  de  cette  publ i cation  ne  sera  pas  mod i fié  avant  l a  date  de  
stabi l i té  i nd iquée  su r l e  s i te  web  de  l ’ I EC sous  "h ttp: //webstore. iec. ch "  dans  les  données  
re latives  à  l a  publ ication  recherchée.  A cette  date,  l a  publ ication  sera   

•  recondu i te,  

•  supprimée,  

•  remplacée  par une  éd i tion  révisée,  ou  

•  amendée.  

 

IMPORTANT – Le  logo  "colour inside" qu i  se  trouve sur l a  page de  couverture  de  
cette  publ ication   i nd ique qu 'el le  contient des  cou leurs  qu i  sont considérées  comme 
uti les  à  une bonne compréhension  de  son  contenu.  Les  u ti l isateurs  devraient,  par 
conséquent,  imprimer cette  publ ication  en  u ti l i sant une  imprimante  cou leur.  
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INTRODUCTION  

0.1  Général i tés  

La  série  I EC  61 800  est  desti née  à  fourn ir un  ensemble  commun  de  spéci fications  déd iées  aux 
en traînements  é lectri ques  de  pu issance à  vi tesse  variable.  

L' I EC 61 800-7  spéci fi e  l es  profi ls  déd iés  aux entraînements  é lectri ques  de  pu issance (PDS)  
et l eur m ise  en  correspondance  avec l es  systèmes  de  communication  existants  g râce  à  un  
modèle  d ' in terface  générique.    

L ' I EC 61 800-7  décri t  une  in terface  générique  en tre  les  systèmes  de  commande et l es  
en traînements  é lectri ques  de  pu issance.  Cette  i n terface  peut être  i n tégrée  au  système de  
commande.  Le  système de  commande  proprement d i t  peut également être  s i tué  dans  l e  
d isposi ti f d 'en traînement (parfois  appelé  "d isposi ti f d 'entraînement i n te l l i gen t") .  

I l  existe  un  grand  nombre  d ' in terfaces  phys iques  d ispon ib les  (en trées  et sorties  analog iques  
et numériques,  i n terfaces  séries  et paral l è les ,  bus  de  terrain  et réseaux).  Les  profi ls  établ is  
sur des  in terfaces  physiques  spéci fiques  sont déjà  défin is  pour certa ins  domaines  
d 'appl ication  (par exemple,  commande de  mouvement)  et  certa ines  classes  de  d ispos i ti fs  (par 
exemple,  d ispos i ti fs  d 'entraînement cl assiques,  posi ti onneur) .  Les  implémentations 
correspondantes  des  i n terfaces  de  programmes de  commande et  de  programmeurs  
d 'appl ication  associées  son t de  nature  propriétai re  et varien t de  man ière  importan te.  

L' I EC 61 800-7  défin i t  un  ensemble  de  fonctions,  paramètres  et d iagrammes  d 'états  communs  
pour l a  commande d 'en traînement ou  une  description  de  séquences  d 'opérations  à  mettre  en  
correspondance  avec les  profi l s  d 'entraînement.  

L' I EC 61 800-7  fourn i t  u ne  procédure  d 'accès  aux fonctions  et données  d 'un  d isposi ti f 
d 'en traînement,  i ndépendante  du  profi l  d 'en traînement et  de  l ' i n terface  de  communication  
employés.  I l  s ’ ag i t  de  défin i r un  modèle  commun  d 'en traînement comportant  des  fonctions  
génériques  et des  obj ets  qu i  peuvent être  m is  en  correspondance avec des  in terfaces  de  
communication  d i fférentes.  Ceci  permet de  prévoi r des  implémentations  communes  de  
commande de  mouvement (ou  appl ications  de  commande de  vi tesse  ou  de  commande  
d 'en traînement)  dans  les  contrôleurs  sans  aucune  connaissance  spéci fique  de  l a  m ise  en  
œuvre  du  d ispos i ti f d 'en traînement.  

I l  y a  p l us ieurs  ra isons  de  défin i r une  i n terface  générique:  

Pour un  constructeur de  d ispositi f d 'entraînement  

– ass istance  p lus  a isée  des  i n tégrateurs  de  systèmes;  

– description  p lus  a isée  des  fonctions  d 'entraînement du  fa i t  d 'une  term inolog ie  commune;  

– l e  choix des  d ispos i ti fs  d 'en traînement ne  dépend  pas  de  l a  d ispon ibi l i té  d 'une  assistance  
spéci fique.  

Pour un  constructeur de  d isposi ti f de  commande  

– aucune  in fluence de  la  technolog ie  de  bus;  

– i n tégration  a isée  des  d ispos i ti fs ;  

– i ndépendance  par rapport à  un  fourn isseur de  d ispos i ti fs  d 'en traînement.  

Pour un  in tégrateur de  systèmes  

– effort moindre  d ' i n tégration  des  d isposi ti fs;  

– méthode i n te l l i g ible  un ique  de  modél isation ;  

– i ndépendance par rapport à  l a  technolog ie  de  bus.  
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Concevoir une  appl ication  de  commande de  mouvement avec p lus ieurs  d ispos i ti fs  
d 'en traînement d i fférents  et un  système de  commande spéci fique  nécess i te  un  effort certa in .  
Les  tâches  de  m ise  en  œuvre  des  log icie ls  systèmes  et de  compréhension  de  l a  description  
fonctionnel le  des  composants  i nd ividuels  peuvent condu ire  à  l 'épu isement des  ressources  
d 'un  projet.  Dans  certains  cas,  l es  d ispos i ti fs  d 'en traînement ne  partagent pas  l a  même 
i n terface  phys ique.  Certains  d ispos i ti fs  de  commande ne  prennent en  charge  qu ’une  i n terface  
un ique  qu i  n 'est pas  prise  en  charge  par un  d isposi ti f d 'entraînement spéci fique.  D 'autre  part,  
l es  fonctions  et l es  structures  de  données  sont souvent spéci fiées  avec des  i ncompatib i l i tés .  
Cela  exige  de  l ' i n tégrateur de  systèmes  d 'établ i r des  i n terfaces  spécia les  pour l e  l og icie l  
d 'appl ication  a lors  que  cette  opération  ne  re lève  pas  vraiment  de  sa  responsabi l i té .  

Certaines  appl ications  nécess i ten t de  pouvoi r échanger des  d ispos i ti fs,  voi re  i n tégrer de  
nouveaux d isposi ti fs  dans  une  configuration  existante.  E l les  sont a lors  confrontées  à  
d i fférentes  solu tions  incompatib les .  Les  efforts  nécessai res  pour adapter une  solu tion  re lati ve  
à  un  profi l  d 'en traînement et  aux extensions  spéci fiques  au  constructeur peuvent se  révéler 
i nacceptables.  Ceci  rédu i t  l e  degré  de  l iberté  concernant le  choix d 'un  d ispos i ti f l e  m ieux 
adapté  à  cette  appl ication  à  la  s imple  sélection  du  d ispos i ti f d ispon ib le  pour une  i n terface 
phys ique  spéci fi que  et pris  en  charge  par l e  contrôleur.  

L' I EC 61 800-7-1  est d ivi sée  en  une  partie  générique  et en  p l us ieurs  annexes  comme le  
représente  l a  F igure  1 .  Les  types  de  profi l s  d 'en traînement pour CiA® 402 1 ,  CI P  MotionTM 2,  
PROFI drive 3  et  SERCOS®4  sont m is  en  correspondance avec l ' i n terface  générique  dans  
l 'annexe correspondan te.  Les  annexes  ont été  soum ises  par des  organ ismes  in ternationaux 
i ndépendants  spécia l isés  dans  les  réseaux ou  les  bus  de  terrain ,  et  responsables  du  contenu  
de  l 'annexe  qu i  y est  associée,  a ins i  q ue  de  l ' u ti l i sation  des  marques  connexes.  

Cette  partie  de  l ' I EC  61 800-7  spéci fi e  l e  type  de  profi l  2  (CIP  Motion™ ).  

Les  types  de  profi ls  1 ,  3  et 4  sont spéci fi és  dans  l ' I EC 61 800-7-201 ,  l ' I EC  61 800-7-203  et 
l ' I EC  61 800-7-204.  

  

___________ 

1   CiA® 402  est  une  marque  déposée  de  CAN  i n  Au tomation ,  e .V (CiA).  Cette  i n formation  est  fourn ie  pour l a  
commod i té  des  u ti l i sateu rs  de  l a  présente  norme  i n ternati ona le  et  ne  consti tue  en  aucun  cas  un  en téri nement  
par l ' I EC d u  détenteu r d e  l a  marque  ou  de  l ’ un  quelconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  
n ’ impl i que  pas  l ’ u ti l i sation  de  l a  marque  déposée  CiA® 402.  L 'u ti l i sation  de  l a  marque  déposée  CiA® 402  
nécessi te  l ’ au tori sation  de  CAN  i n  Au tomation  e .V (CiA).  

2  CI P  Motion™  est  u ne  marque  de  ODVA,  I nc.  Cette  i n formation  est  fourn ie  pour l a  commod i té  d es  u ti l i sateu rs  
de  l a  présente  norme i n ternati onal e  et  ne  consti tue  en  aucun  cas  un  en téri nement par l ' I EC  du  détenteur d e  l a  
marque  ou  de  l ’ un  que lconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  l ’ u ti l i sation  de  l a  
marque  CIP  Moti on™ .  L 'u ti l i sation  de  l a  marque  CI P  Moti on™  nécessi te  l ’ au tori sation  de  ODVA,  I nc.  

3  PROFI dri ve  est  une  marque  de  PROFIBUS  &  PROFINET I n ternational .  Cette  i n formation  est  fourn i e  pour l a  
commod i té  des  u ti l i sateu rs  de  l a  présente  norme i n ternati ona le  et  ne  consti tue  en  aucun  cas  un  en téri nement  
par l ' I EC du  déten teu r d e  l a  marque  ou  de  l ’ un  quel conques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  
n ’ impl i que  pas  l ’ u ti l i sati on  de  l a  marque  PROFI d ri ve.  L’ u ti l i sation  de  l a  marque  PROFI dri ve  nécessi te  
l ’ au tori sati on  de  PROFIBUS  &  PROFINET I n ternati onal .  

4  SERCOS® est  une  marque  déposée  de  SERCOS  I n ternati onal  e . V.  Cette  i n formation  est  fourn ie  pou r l a  
commod i té  des  u ti l i sateu rs  de  l a  présente  norme i n ternati ona le  et  ne  consti tue  en  aucun  cas  un  en téri nement  
par l ' I EC du  déten teu r d e  l a  marque  ou  de  l ’ un  quel conques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  
n ’ impl i que  pas  l ’ u ti l i sation  de  l a  marque  déposée  SERCOS®.  L ’ u ti l i sation  de  l a  marque  déposée  SERCOS® 
nécessi te  l ’ au tori sation  de  son  détenteu r.  
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L ' I EC 61 800-7-301 ,  l ' I EC  61 800-7-302,  l ' I EC  61 800-7-303  et l ' I EC  61 800-7-304  spéci fient la  
méthode de  m ise  en  correspondance des  types  de  profi l  1 ,  2 ,  3  e t 4  avec d i fférentes  
technolog ies  de  réseau  (te l les  que  CANopen®5,  CC-Link I E® F ie ld  Network 6,  EPA™ 7,  
EtherCAT®8,  Ethernet Powerl inkTM 9,  DeviceNetTM 1 0,  Con trolNetTM 1 1 ,  E therNet/I PTM 1 2,  
PROFIBUS 1 3,  PROFINET 1 4  e t  SERCOS®).  

___________ 

5  CANopen® est  une  marque  déposée  de  CAN  i n  Au tomation ,  e .V (CiA).  Cette  i n formation  est  fou rn ie  pou r l a  
commod i té  des  u ti l i sateu rs  de  l a  présente  norme i n ternati ona le  et  ne  consti tue  en  aucun  cas  un  en téri nement  
par l ' I EC d u  détenteu r d e  l a  marque  ou  de  l ’ un  quelconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  
n ’ impl i que  pas  l ’ u ti l i sation  de  l a  marque  déposée  CANopen®.  L ' u ti l i sation  de  l a  marque  déposée  CANopen® 
nécessi te  l ’ au tori sati on  de  CAN  i n  Au tomation  e .V (CiA).  CANopen®  est  l 'acronyme de  "Contro l l er Area  
Network open (Gestionnaire de  réseau de communication ouvert)  e t  fa i t  référence  à  l 'EN  50325-4.  

6  CC-Li nk I E® F i e l d  Network est  une  marque  déposée  de  M i tsubish i  E l ectri c  Corporation .  Cette  i n formation  est  
fourn ie  pou r l a  commod i té  des  u ti l i sateu rs  de  l a  présente  norme  i n ternati onale  et  ne  consti tue  en  aucun  cas  un  
en téri nement  par l ' I EC du  détenteu r d e  l a  marque  ou  de  l ’ un  quelconques  de  ses  produ i ts .  La  conform i té  à  ce  
profi l  n ’ impl i que  pas  l ’ u ti l i sation  de  l a  marque  déposée  CC-Link I E® F ie l d  Network.  L ’ u ti l i sation  de  l a  marque  
déposée  CC-Link I E® F i el d  Network nécessi te  l ’ au tori sati on  de  M i tsubish i  E lectri c  Corporati on .  

7  EPA™  est  une  marque  de  SUPCON  Group  Co.  Ltd .  Cette  i n formation  est  fourn ie  pour l a  commod i té  des  
u ti l i sateu rs  de  l a  présente  norme  i n ternationale  et  ne  consti tue  en  aucun  cas  un  en téri nement  par l ' I EC d u  
déten teu r d e  l a  marque  ou  de  l ’ u n  q uelconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  
l ’ u ti l i sation  de  l a  marque  EPA™ .  L’ u ti l i sation  de  l a  marque  EPA™  nécessi te  l ’ au tori sati on  de  son  déten teur.  

8  E therCAT® est  une  marque  déposée  de  Beckhoff,  Verl .  Cette  i n formation  est  fou rn i e  pou r l a  commod i té  des  
u ti l i sateu rs  de  l a  présente  norme  i n ternationale  et  ne  consti tue  en  aucun  cas  un  en téri nement par l ' I EC d u  
déten teu r d e  l a  marque  ou  de  l ’ u n  q uelconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  
l ’ u ti l i sation  de  l a  marque  déposée  EtherCAT®.  L’ u ti l i sation  de  l a  marque  déposée  E therCAT® nécessi te  
l ’ au tori sati on  de  son  détenteu r.  

9  E thernet  Powerl i nk™  est  u ne  marque  de  Bernecker &  Rainer I ndustri eel ektron ik Ges.m . b.H . ,  l e  contrô le  de  son  
u ti l i sation  est  confié  à  l ' organ isme  à  bu t  non  l ucrati f EPSG.  Cette  i n formation  est  fou rn ie  pour l a  commod i té  des  
u ti l i sateu rs  de  l a  présente  norme  i n ternationale  et  ne  consti tue  en  aucun  cas  un  en téri nement  par l ' I EC d u  
déten teu r d e  l a  marque  ou  de  l ’ u n  q uelconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  
l ’ u ti l i sation  de  l a  marque  Ethernet  Powerl i nk™ .  L ’ u ti l i sation  de  l a  marque  Ethernet  Powerl i nk™  nécess i te  
l ’ au tori sati on  de  son  déten teu r.  

1 0  DeviceNet™  est  une  marque  de  ODVA,  I nc.  Cette  i n formation  est  fou rn ie  pour l a  commod i té  des  u ti l i sateurs  de  
l a  présente  Norme  i n ternationale  et  ne  consti tue  en  aucun  cas  un  en téri nement par l ' I EC  du  déten teur de  l a  
marque  ou  de  l ’ un  que lconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  l ’ u ti l i sation  de  l a  
marque  DeviceNet™ .  L 'u ti l i sati on  de  l a  marque  DeviceNet™  nécess i te  l ’ au tori sation  de  ODVA,  I nc.  

1 1   ControlNet™  est  une  marque  de  ODVA.  Ltd .  Cette  i n formation  est  fou rn i e  pou r l a  commod i té  des  u ti l i sateu rs  de  
l a  présente  Norme  i n ternationale  et  ne  consti tue  en  aucun  cas  un  en téri nement par l ' I EC  du  détenteur de  l a  
marque  ou  de  l ’ un  que lconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  l ’ u ti l i sation  de  l a  
marque  ControlNet™ .  L 'u ti l i sation  de  l a  marque  ControlNet™  nécessi te  l ’ au tori sation  de  ODVA,  I nc.  

1 2 EtherNet/I P™  est  une  marque  de  ODVA,  I nc.  Cette  i n formati on  est  fourn ie  pou r l a  commod i té  des  u ti l i sateu rs  de  
l a  présente  norme  i n ternationale  et  ne  consti tue  en  aucun  cas  un  en téri nement par l ' I EC  du  détenteu r de  l a  
marque  ou  de  l ’ un  que lconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  l ’ u ti l i sation  de  l a  
marque  EtherNet/I P™ .  L'u ti l i sation  de  l a  marque  EtherNet/I P™  nécess i te  l ’ au tori sation  de  ODVA,  I nc.  

1 3  PROFIBUS  est  une  marque  d e  PROFIBUS  & PROFINET I n ternational .  Cette  i n formation  est  fourn ie  pou r l a  
commod i té  des  u ti l i sateu rs  de  l a  présente  norme  i n ternati ona le  et  ne  consti tue  en  aucun  cas  un  en téri nement  
par l ' I EC d u  détenteu r d e  l a  marque  ou  de  l ’ un  quelconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  
n ’ impl i que  pas  l ’ u ti l i sation  de  l a  marque  PROFIBUS.  L’ u ti l i sation  de  l a  marque  PROFIBUS  nécessi te  
l ’ au tori sati on  de  PROFIBUS  &  PROFINET I n ternati onal .  

1 4  PROFINET est  u ne  marque  de  PROFIBUS  &  PROFINET I n ternational .  Cette  i n formation  est  fourn ie  pour l a  
commod i té  des  u ti l i sateu rs  de  l a  présente  norme  i n ternati ona le  et  ne  consti tue  en  aucun  cas  un  en téri nement  
par l ' I EC d u  détenteu r d e  l a  marque  ou  de  l ’ un  quelconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  
n ’ impl i que  pas  l ’ u ti l i sati on  de  l a  marque  PROFINET.  L ’ u ti l i sation  de  l a  marque  PROFINET nécessi te  
l ’ au tori sati on  de  PROFIBUS  &  PROFINET I n ternati onal .  
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Anglais  Français  
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I EC 61 800-7-203  
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I EC 61 800-7-204  
Profi l e  type  4  (PROFI d ri ve)  
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technol og i es  de  réseaux 

I EC 61 800-7-301  
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EtherCAT 
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Powerl i nk  

I EC 61 800-7-301  
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Powerl i nk  
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I EC 61 800-7-302  
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DeviceNet  
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I EC 61 800-7-303  
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I EC 61 800-7-304  
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Figure 1  – Structure  de  l ' IEC  61 800-7  

0.2  Déclaration  de  propriété  

La Commission  é lectrotechn ique  i n ternationale  ( IEC)  atti re  l 'attention  sur l e  fai t  qu ’ i l  est  
déclaré  que  la  conform i té  avec l es  d isposi tions  du  présent document peu t impl iquer 
l ’u ti l i sation  d ’ un  brevet i n téressan t ce  qu i  su i t.  Ce  brevet est détenu  par ses  i nven teurs  dans  
l e  cadre  d ’une  l i cence  octroyée  à  ODVA,  I nc.  

Numéro de  série  de  l a  
publ ication  /  appl ication  

Détenteur Ti tre   

US  7, 983, 769  
EP  1 659465  

[ODVA]  Time  stamped  motion  control  n etwork protocol  that  enabl es  
bal anced  s i ng le  cycle  tim ing  and  u ti l i zati on  of dynam ic data  
s tructu res  
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L' I EC ne  prend  pas  pos i tion  quan t à  l a  preuve,  à  la  va l id i té  et  à  l a  portée  de  ces  d roi ts  de  
propriété.  

L'ODVA et l e  détenteur de  ces  d roi ts  de  propriété  on t  donné  l ’ assurance à  l ' I EC que  l 'ODVA 
consent à  négocier des  l icences  avec des  demandeurs  du  monde en tier,  à  des  termes  et  
cond i ti ons  ra isonnables  et non  d iscrim inatoires.  À ce  propos,  l a  déclaration  de  l 'ODVA et d u  
déten teur des  d roi ts  de  propriété  est enreg istrée  à  l ' I EC.  Des  i n formations  peuvent être  
demandées  à  

[ODVA]  ODVA,  I nc.  

2370  East  Stad ium  Bou levard  #1 000  

Ann  Arbor,  M ich i gan  481 04  

USA 

Atten tion :  Offi ce  of the  Execu ti ve  D i rector 

emai l :  odva@odva. org  

 

L ’attention  est d 'au tre  part atti rée  sur l e  fa i t  que  certains  des  é léments  du  présent document 
peuvent fa i re  l ’obj et de  d roi ts  de  propriété  i n te l l ectuel le  au tres  que  ceux i den ti fi és  ci -dessus.  
L' I EC ne  saura i t  être  tenue  pour responsable  de  ne  pas  avoi r i d enti fié  de  tels  d roi ts  de  
propriété  et de  ne  pas  avoi r s i gnalé  l eur existence.  

L' I SO  (www. iso. org /patents)  et l ' I EC (h ttp: //patents . iec.ch)  t i ennent à  j our des  bases  de  
données  en  l i gne  des  brevets  et d roi ts  de  propriété  appl icables  à  l eurs  normes.  Les  
u ti l i sateurs  son t encouragés  à  consu l ter l es  bases  de  données  pour obten ir l es  i n formations  
l es  p lus  récentes  concernan t l es  brevets  ou  d roi ts  de  propriété.  
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ENTRAÎNEMENTS ÉLECTRIQUES  
DE  PUISSANCE À VITESSE VARIABLE –  

 
Partie  7-202:  Interface générique et u ti l i sation  de  profi ls   

pour les  entraînements  électriques  de  puissance –  
Spécification  de  profi l  de  type  2  

 
 
 

1  Domaine d 'appl ication  

La présente  partie  de  l ' I EC  61 800  spéci fie  l e  type  de  profi l  2  (CIP  Motion™ )  pour l es  
en traînements  é lectri ques  de  pu issance  (PDS).  Le  type  de  profi l  2  peu t être  m is  en  
correspondance  avec d i fféren tes  technolog ies  de  réseau  de  communication .  

Les  fonctions  spéci fi ées  dans  l a  présente  partie  de  l ' I EC  61 800-7  ne  sont pas  destinées  à  
assurer l a  sécuri té  fonctionnel le .  Ceci  exige  l 'appl ication  de  mesures  supplémentai res  
conformes  aux normes,  conventions  et  l o is  pertinentes.  

2  Références  normatives  

Les  documents  su ivants  son t ci tés  en  référence  de  man ière  i n formative,  en  i n tégra l i té  ou  en  
partie ,  dans  le  présent  document et  son t i nd i spensables  pour son  appl ication .  Pour les  
références  datées,  seu le  l ’ éd i ti on  ci tée  s ’appl ique.  Pour les  références  non  datées,  l a  
dern ière  éd i ti on  du  document de  référence  s 'appl i q ue  (y compris  l es  éven tuels  
amendements).  

I EC 60204-1 ,  Sécurité des machines – Équipement électrique des machines – Partie 1 : 
Règles générales  

I EC  61 1 58-4-2 : 201 4,  Réseaux de communication industriels – Spécifications des bus de 
terrain – Partie 4-2: Spécification du protocole de la  couche liaison de données – Éléments de  
type 2  

I EC 61 1 58-5-2 : 201 4,  Réseaux de communication industriels – Spécifications des bus de 
terrain – Partie 5-2:  Définition des services de la  couche application – Éléments de type 2  

I EC 61 1 58-6-2 : 201 4,  Réseaux de communication industriels – Spécifications des bus de 
terrain – Partie 6-2:  Spécification du protocole de la  couche application – Éléments de type 2 

IEC 61 588: 2009,  Precision clock synchronization protocol for networked measurement and 
control systems  (d ispon ib le  en  ang la is  seu lement)  

IEC 61 800-7-1 : 201 5,  Entraînements électriques de puissance à  vitesse variable – Partie 7-1 :  
Interface générique et utilisation de profils pour les entraînements électriques de puissance – 
Définition de l’interface 

IEEE  Std  1 1 2-2004,  IEEE Standard Test Procedure for Polyphase Induction Motors and 
Generators  
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3 Termes,  défin i tions  et  abréviations  

3. 1  Termes  et défin i tions  

Pour les  besoins  du  présent document,  l es  termes  et défin i tions  su ivan ts  s 'appl iquen t.  

3. 1 . 1   
algori thme 
séquence fin ie  d 'opérations  complètement déterm inée  par l aquel l e  l a  va leur des  données  de  
sortie  peu t être  calcu lée  à  parti r de  l a  va leur des  données  d 'entrée  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 1 ]  

3. 1 .2   
appl ication  
élément fonctionnel  l og iciel  spéci fique  à  l a  résolu tion  d 'un  problème en  termes  de  mesure  et 
de  commande de  procédés  i ndustrie ls  

Note  1  à  l 'arti cl e:  Une  app l i cation  peut  être  réparti e  en tre  l es  ressources,  et  peu t  commun iquer avec d 'au tres  
appl i cations.   

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 2]  

3. 1 .3   
mode d 'appl ication  
type  d 'appl ication  pouvan t être  demandé  à  par un  PDS  

Note  1  à  l 'arti cl e:  Les  d i fférents  modes  d 'app l i cation  refl èten t  l a  boucle  d 'asservissement déd iée  à  l ' asservissement 
de  couple  ou  de  posi ti on ,  à  l a  commande  de  vi tesse  ou  à  d 'au tres  appl i cations  comme l e  retour à  l a  posi ti on  de  
référence.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 1 . 2 ]  

3. 1 .4   
attribut  
propriété  ou  caractéristi que  d 'une  en ti té  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 3]  

3. 1 .5   
axe  
élément log ique  in terne  à  un  système d 'au tomati sation  (par exemple,  système de  commande 
de  mouvement)  qu i  représen te  une  certaine  forme  de  mouvement  

Note  1  à  l 'arti cl e:  Les  axes  peuvent  être  rotati fs  ou  l i néai res,  physi ques  ou  vi rtue l s ,  commandés  ou  s implement 
observés.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 4]  

3. 1 .6   
régu lateur de  bus  
méthode permettan t de  l im i ter l a  hausse  du  n i veau  de  tens ion  de  bus  à  couran t conti nu  su i te  
à  l a  décélération  d 'un  moteur 
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3.1 .7   
CIP  Motion™ 1 5  
extensions  des  services  et  protocole  CIP  afin  de  prendre  en  charge  l a  commande  de  
mouvement sur l es  réseaux CIP  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 1 ]  

3. 1 .8   
contrôleur CIP  Motion™  
contrôleur à  conform i té  CIP  contenant un  Objet Axe  de  commande  de  mouvement (Motion  
Control  Axis  Object)  pouvant être  en  i n terface  avec un  d isposi ti f CI P  Motion  via  une  
Connection  E/S  CIP  Motion  

Note  1  à  l 'arti cl e:  Une  description  de  l 'Obj et  Axe  de  commande  de  mouvement (Motion  Control  Axis  Obj ect)  ne  
rel ève  pas  d u  domaine  d 'appl i cation  de  l ' I EC 61 800-7.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 3. 2 ]  

3. 1 .9   
d isposi ti f CIP  Motion™  
d isposi ti f à  conform i té  CIP  con tenant une  ou  p l us ieurs  i nstances  d 'Objet Axe  de  d isposi ti f de  
mouvement (Motion  Device  Axis  Object)  pouvant communiquer avec un  contrôleur CIP  Motion  
via  une  Connexion  E/S  CIP  Motion  

EXEMPLE:  Un  variateur CI P  Motion  est  un  cas  parti cu l i er d ’ u n  d i sposi ti f CIP  Moti on .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 3. 3]  

3. 1 . 1 0   
profi l  d 'entraînement CIP  Motion™  
ensemble  d 'objets  permettan t de  mettre  en  œuvre  un  d ispos i ti f d 'entraînement (variateur)  CIP  
Motion  comprenant l 'Objet Axe  de  d ispos i ti f de  mouvement,  a i ns i  que  des  objets  de  support  
standard  te ls  que  l 'Objet I denti té  ( I denti ty Object)  et  l 'Objet  Synchron isation  temporel le  (Time 
Sync Object)  

Note  1  à  l 'arti cl e:  Le  type  de  d i sposi ti f (Device  Type)  assigné  au  profi l  d ’ en traînement  CIP  Moti on  est  25hex.  

3. 1 . 1 1   
Connexion  E/S  C IP  Motion™  
Connexion  CIP  Motion™  
connexion  CIP  b id i rectionnel le  périod ique  de  classe  1  entre  un  con trôleur et un  variateur,  
défin ie  comme partie  i n tégran te  de  l a  spéci fication  de  CIP  Motion  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 3. 4 ]  

3. 1 . 1 2   
CIP  Sync™ 1 5  
extensions  des  services  et du  protocole  CIP  visant à  i n tégrer l a  fonctionnal i té  de  
synchron isation  temporel le  défin ie  dans  l ' I EC 61 588: 2009  dans  un  réseau  CIP  

Note  1  à  l ’ arti cl e:  Voi r "Objet  Synchron isati on  temporel l e"  ( 'Time  Sync Obj ect' )  d ans  l ' I EC 61 1 58-5-2  et  
l ' I EC 61 1 58-6-2  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 3. 5]  

___________ 

1 5  CI P  Moti on™  et  CIP  Sync™  sont  des  marques  de  ODVA,  I nc.  Cette  i n formation  est  fou rn i e  pour l a  commod i té  
des  u ti l i sateu rs  de  l a  présente  Norme  i n ternational e  et  ne  consti tue  en  aucun  cas  u n  en téri nement par l ' I EC du  
détenteu r d e  l a  marque  ou  de  l ’ u n  q uelconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  
l ’ u ti l i sation  des  marques  CIP  Moti on™  ou  CI P  Sync™ .  L'u ti l i sation  de  l a  marque  CIP  Moti on™  ou  CI P  Sync™  
nécessi te  l ’ au tori sation  de  ODVA,  I nc.  
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3.1 . 1 3   
classe  
description  d 'un  ensemble  d 'obj ets  qu i  partagent l es  mêmes  attributs,  opérations,  méthodes,  
re lations  et sémantique  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 5]  

3.1 . 1 4   
boucle  fermée  
méthodes  de  commande  dans  l esquel l es  un  s i gnal  de  réaction  d ’un  type  donné  est u ti l i sé  
pour en traîner la  d ynam ique  réel l e  du  moteur afin  de  correspondre  à  la  d ynam ique  
commandée par asservissement 

Note  1  à  l ' arti cl e:  Dans  l a  p l upart  des  cas,  u n  d i sposi ti f de  réaction  l i ttéral  fourn i t  ce  s i gnal ,  mais  dans  certains  cas,  
l e  s i gna l  est  déri vé  de  l 'exci tati on  d u  moteur (c'est-à-d i re  fonctionnement  sans  capteu r).   

3. 1 . 1 5   
commandes  
consignes  
ensemble  de  commandes  en tre  l e  programme de  commande d 'appl i cation  et l e  PDS 
permettan t de  con trôler l e  comportement du  PDS ou  les  élémen ts  fonctionnels  de  ce lu i -ci  

Note  1  à  l 'arti cl e:  Les  états  ou  l es  modes  de  fonctionnement  refl èten t  l e  comportement.  

Note  2  à  l 'arti cl e:  Les  d i fféren tes  commandes  peuvent  être  représentées  par un  b i t  chacune.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 1 . 3]  

3. 1 . 1 6   
commande  
régu lation  
action  dél i bérée  sur (ou  dans)  un  processus,  en  vue  d 'atte indre  des  objecti fs  défin is  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 6]  

3. 1 . 1 7   
d isposi ti f de  commande/régu lation  
un i té  physique  contenant – dans  un  modu le/sous-ensemble  ou  d ispos i ti f – un  programme 
d 'appl ication  de  commande  du  PDS  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 7]  

3.1 . 1 8   
convertisseur 
d isposi ti f qu i  converti t  généralement une  en trée  en  couran t a l ternati f en  sortie  en  couran t 
con tinu  

Note  1  à  l 'arti cl e:  Un  converti sseur est  également communément appelé  Al imentation  d 'en traînement.  Dans  l e  
contexte  d 'un  système  d 'en traînement,  l e  converti sseur est  chargé  de  converti r l ' a l imentati on  en  cou rant  a l ternati f 
en  a l imentati on  de  bus  à  couran t conti nu .  

3. 1 . 1 9   
Bloc de  données  cycl iques  
bloc de  données  en  temps  réel  à  priori té  é levée  transférées  par une  Connexion  CIP  Motion  de  
man ière  périod ique  

3. 1 .20   
type de  données  
ensemble  de  valeurs  associé  à  un  ensemble  d 'opérations  au torisées  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 8]  
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3.1 .21   
d ispositi f 
d isposi ti f de  terrain  
<blocs  de  fonction>  en ti té  phys ique  i ndépendante  en  réseau  dans  un  système 
d 'au tomatisation  i ndustrie l ,  capable  d 'accompl i r des  fonctions  spéci fiées  dans  un  contexte  
particu l i er et dé l im i tée  par ses  i n terfaces   

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 9]  

3.1 .22   
d ispositi f 
d isposi ti f de  terrain  
< i n tégration  système>  enti té  qu i  permet l e  con trôle ,  l a  servocommande et/ou  l a  détection  et  
s ’ in terface  à  d 'au tres  enti tés  de  ce  type  à  l ’ i n térieur d 'un  système d 'automatisation   

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 0]  

3.1 .23   
profi l  de  d ispositi f 
représentation  d 'un  d ispos i ti f en  termes  de  ses  paramètres,  ensembles  de  paramètres  et  
comportement selon  un  modèle  de  d isposi ti f q u i  décri t  l es  données  et l e  comportement du  
d ispos i ti f te l  q ue  perçus  par l ’ i n terméd iai re  d 'un  réseau ,  i ndépendamment de  tou te  
technolog ie  de  réseau  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 1 ]  

3.1 .24   
d ispositi f d 'entraînement 
entraînement 
variateur 
d ispos i ti f conçu  pour commander la  d ynam ique  d 'un  moteur 

3.1 .25   
Bloc de  données  d 'événement 
bloc de  données  en  temps  réel  à  priori té  moyenne  transférées  par une  Connexion  CIP  Motion  
un iquement après  occurrence  d 'un  événement spéci fi é  

Note  1  à  l ' arti cl e:  Les  transi ti ons  des  en trées  reg i stration  e t  marqueur consti tuen t  des  événements  typiques  des  
variateurs.  

3. 1 .26   
él ément  fonctionnel  
enti té  de  l og icie l  ou  l og iciel  combiné  au  matérie l ,  capable  d 'accompl i r u ne  fonction  spéci fi ée  
d 'un  d isposi ti f 

Note  1  à  l 'arti cl e:  Un  é l ément fonctionne l  comporte  une  i n terface  et  des  associations  à  d 'au tres  é l éments  
fonctionnels  et  foncti ons.  

Note  2  à  l 'arti cl e:  U n  é l ément fonctionnel  peu t  être  consti tué  de  b loc(s)  d e  fonctions,  d 'obj et(s)  ou  d e  l i s te(s)  d e  
paramètres.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 1 3]  

3. 1 .27   
données  d ’entrée  
données  transférées  d 'une  source  externe  dans  un  d ispos i ti f,  une  ressource  ou  un  é lément 
fonctionnel  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 1 4]  
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3.1 .28   
in terface  
frontière  partagée en tre  deux en ti tés,  défin ie  par des  caractéristiques  fonctionnel les ,  des  
caractéristiques  de  s i gnal  ou  d 'au tres  caractéristi ques  appropriées  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2 . 1 5]  

3. 1 .29   
onduleur 
d isposi ti f q u i  converti t  généralement une  entrée  en  courant con ti nu  en  sortie  en  courant  
a l ternati f 

Note  1  à  l 'arti cl e:  Un  ondu leur est  éga lement  communément  appelé  Ampl i fi cateur d 'en traînement.  Dans  l e  con texte  
d 'un  système  d 'en traînement,  l ’ ondu leur est  chargé  de  con trôler l 'app l i cation  de  l 'a l imentation  de  bus  à  couran t 
conti nu  à  un  moteu r à  cou rant  a l ternati f.   

3. 1 .30   
modèle  
représentation  mathématique  ou  phys ique  d 'un  système ou  d 'un  processus,  basée,  avec une  
précis ion  suffisan te,  sur des  l o is  connues,  sur une  i denti fication  ou  sur des  hypothèses  
spéci fiées  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 1 7]  

3. 1 .31   
mouvement 
tout aspect  de  la  d ynam ique  d 'un  axe  

Note  1  à  l 'arti cl e:  Dans  l e  contexte  de  l a  présente  parti e  d e  l ' I EC 61 800-7,  cette  d éfi n i ti on  ne  se  l im i te  pas  aux 
en traînements  asservis ,  mais  eng lobe  tou tes  l es  formes  de  commande  de  moteur par en traînement.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 3. 8]  

3. 1 .32   
Objet Axe  de  commande de  mouvement  
Motion  Control  Axis  Object  
objet qu i  défi n i t  les  attribu ts,  services  et comportement d 'un  axe  de  con trôleur se lon  l a  
spéci fication  de  CIP  Motion  

3. 1 .33   
Objet Axe  de  d ispositi f de  mouvement 
Motion  Device  Axis  Object  
objet qu i  défin i t  l es  attributs ,  services  et comportement d 'un  axe  de  d isposi ti f de  mouvement 
selon  l a  spéci fication  de  CIP  Motion   

Note  1  à  l ' arti cl e:  Cet  objet  comprend  l es  é l éments  foncti onnels  Commun ication ,  Commande  de  d i sposi ti f et  
D i sposi ti f d ’ en traînement  de  base,  te l s  que  défi n i s  d ans  l ' I EC 61 800-7.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 3. 9]  

3. 1 .34  
boucle  ouverte  
méthodes  de  commande dans  lesquel l es  i l  n ’existe  aucune appl ication  de  réaction  pour forcer 
l a  d ynam ique  réel l e  du  moteur afi n  de  correspondre  à  l a  d ynam ique  commandée  

EXEMPLE  Les  exemples  de  commande  à  boucle  ouverte  son t  l es  en traînements  pas  à  pas  et  l es  d i sposi ti fs  
d ’en traînement à  fréquence  variable.  

3. 1 .35   
mode de  fonctionnement 
caractérisation  de  l a  man ière  et du  degré  avec l equel  l 'opérateur humain  i n tervien t sur 
l 'équ ipement de  commande  
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[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 8]  

3.1 .36   
données  de  sortie  
données  provenant d 'un  d ispos i ti f,  d 'une  ressource  ou  d 'un  é lément fonctionnel  et  transférées  
de  ces  dern iers  vers  des  systèmes  externes  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 1 9]  

3.1 .37   
paramètre  
élément de  donnée qu i  représente  les  i n formations  d 'un  d ispos i ti f qu i  peuvent être  l ues  ou  
saisies  dans  un  d ispos i ti f,  par exemple,  par l e  b ia i s  du  réseau  ou  d 'une  I HM  locale  

Note  1  à  l ' arti cl e:  U n  paramètre  est  caractéri sé  général ement par son  nom ,  l e  type  de  données  et  l a  d i rection  
d 'accès.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 20]  

3. 1 .38   
profi l  
représentation  d 'une  i n terface  PDS en  termes  de  ses  paramètres,  ensembles  de  paramètres  
et  comportement selon  un  profi l  de  commun ication  et  un  profi l  de  d isposi ti f 

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 21 ,  mod i fiée  – La  Note  1  à  l 'article  est  supprimée]  

3. 1 .39   
l i re  
obten i r 
opération  qu i  impl ique  l a  recherche  d ’une  valeur d ’attribu t à  parti r de  l a  partie  con trôleur de  
l ’ i n terface  

3. 1 .40   
enregistrement 
reg istration  
sauvegarde  à  hau te  vi tesse  de  l a  pos i tion  d 'un  axe  de  mouvement,  déclenchée  par un  
évènement 

3. 1 .41   
Bloc de  données  de  service  
bloc de  données  en  temps  réel  de  priori té  moins  élevée associées  à  un  message de  service  
du  con trôleur,  transférées  par une  Connexion  CIP  Motion  de  man ière  périod ique  

Note  1  à  l 'arti cl e:  Les  données  de  service  i ncl uen t  l es  messages  de  demande  de  service  q u i  permettent  d 'accéder 
aux attri bu ts  d 'Obj et  Axe  de  d i sposi ti f de  mouvement  (Motion  Device  Axis  Obj ect)  ou  d 'effectuer d i vers  d iagnosti cs  
du  vari ateur.   

3. 1 .42   
point  de  consigne  
valeur ou  variable  u ti l i sée  comme donnée de  sortie  du  programme de  commande d 'appl ication  
afin  de  commander l e  PDS  

Note  1  à  l ' arti cl e:  La  val eur envoyée  au  d i sposi ti f d 'en traînement  est  u ti l i sée  pour commander d i rectement certa i ns  
aspects  l i és  à  l a  dynam ique  du  moteur,  comprenant (sans  tou tefoi s  s 'y l im i ter)  l a  pos i ti on ,  l a  vi tesse,  l 'accélérati on  
et  l e  coup le  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 1 . 5,  mod i fiée  – l a  Note  1  à  l 'article  est  a j ou tée]  
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3.1 .43   
régu lateur de  shunt 
méthode  de  régu lation  de  bus  spéci fi que  qu i  fa i t  bascu ler l e  bus  à  courant continu  sur une  
rés istance  de  d iss ipation  d 'énerg ie  afin  de  d iss iper l a  force  régénératri ce  d 'un  moteur en  
cours  de  décélération  

3.1 .44   
état  
statut  
ensemble  d ' i n formations  en tre  l e  PDS et l e  programme de  commande  d 'appl ication ,  qu i  reflète  
l 'état  ou  le  mode  du  PDS  ou  un  é lément fonctionnel  de  ce  dern ier 

Note  1  à  l 'arti cl e:  Les  d i fféren tes  i n formations  d 'état  peuvent être  codées  avec u n  b i t  chacune.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 1 . 6]  

3. 1 .45   
synchron isé  
état de  verrou i l l age  de  l a  va leur d 'horloge  l ocale  du  variateur sur l 'horloge  maîtresse  du  
temps  système réparti  

Note  1  à  l ' arti cl e:  Lorsqu ' i l s  son t  synchron isés,  l e  variateur  et  l e  contrôl eu r peuvent u ti l i ser l es  datations  associées  
aux données  de  Connexion  CI P  Motion .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 3. 1 1 ]  

3. 1 .46   
temps  système  
System  Time  
valeur temporel l e  absolue  défin ie  dans  la  spéci fication  de  synchron isation  CIP  Sync dans  l e  
con texte  d 'un  système temporel  réparti  où  tous  l es  d ispos i ti fs  comportent une  horloge  locale  
synchron isée  avec une  horloge  maîtresse  commune  

Note  1  à  l ' arti cl e:  Dans  l e  con texte  de  CIP  Moti on ,  l e  temps  système est  une  valeur en tière  à  64  b i ts  en  
nanosecondes,  avec une  valeu r de  0  correspondant à  l a  date  1 970-01 -01 .  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 3. 3. 1 2]  

3. 1 .47   
modèle  thermique  
algori thme visant à  modél iser l e  comportement therm ique  du  d ispos i ti f concerné  en  cours  de  
fonctionnement 

3. 1 .48   
décalage  temporel  
valeur de  décalage  du  temps  système associée  aux données  de  Connexion  CIP  Motion  l i ées  
au  d ispos i ti f source  

Note  1   à  l 'arti cl e:  La  valeu r d e  décalage  d u  temps  système est  une  valeur d e  64  b i ts  a jou tée  à  l 'horl oge  l ocal e  d 'u n  
d i sposi ti f afi n  de  générer son  temps  système.   

3. 1 .49   
datation   
horodatage  
valeur de  datation  système associée  aux données  de  Connexion  CIP  Motion  qu i  achem ine  l e  
temps  absolu  l orsque  les  données  associées  on t été  sais ies ,  ou  qu i  peut également être  
u ti l i sée  pour déterm iner l e  moment où  l es  données  associées  doiven t être  appl iquées  

Note  1  à  l ' arti cl e:  Les  datati ons  CI P  sont  tou j ou rs  u ti l i sées  dans  l e  con texte  d ' un  système  temporel  réparti  où  tous  
l es  nœuds  d u  réseau  de  commande  CIP  comportent  d es  horloges  synchron isées  avec une  source  d 'horloge  
maîtresse  u ti l i san t  l a  spéci fi cation  de  synch ron i sation  CIP  Sync.   
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[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 3. 3. 1 3]  

3.1 .50   
type  
élément matérie l  ou  l og icie l  q u i  spéci fi e  l es  attributs  communs  partagés  par tou tes  les  
i nstances  du  type  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3. 2. 23]  

3.1 .51   
variable  
enti té  l og icie l le  qu i  peut  prendre  d i fférentes  valeurs,  mais  une  seu le  valeur à  la  fo is  

Note  1  à  l 'arti cl e:  Les  valeurs  d 'une  variable,  a i ns i  que  d 'un  paramètre,  se  l im i tent  habi tue l l ement à  un  certain  type  
de  données.  

[SOURCE:  I EC 61 800-7-1 : 201 5,  3 . 2. 25]  

3. 1 .52   
d isposi ti f d 'entraînement à  fréquence  variable  
VFD  
classe  de  produ i ts  d ’entraînement visan t à  régu ler le  rég ime d ’un  moteur,  généralement un  
moteur à  i nduction ,  au  moyen  d ’une  re lation  proportionnel l e  entre  l a  tens ion  de  sortie  du  
d ispos i ti f d ’en traînement et  la  fréquence  de  sortie  commandée  

Note  1  à  l 'arti cl e:  Par conséquent,  l es  d i sposi ti fs  d 'en traînement  à  fréquence  variab le  son t  parfoi s  désignés  
d i sposi ti fs  d 'en traînement  à  Vol ts/Hertz.   

Note  2  à  l 'arti cl e:  L 'abréviation  "VFD"  est  déri vée  du  terme  ang l a i s  dével oppé  correspondant  "Vari abl e  Frequency 
Dri ve" .  

3. 1 .53   
d isposi ti f d 'entraînement vectoriel  
classe  de  produ i ts  d 'en traînement visant à  commander les  é léments  d ynam iques  d 'un  moteur 
par l ' in terméd iai re  d 'une  boucle  fermée  comprenant,  sans  tou tefois  s ' y l im i ter,  l e  con trôle  de  
boucle  fermée du  couple  et des  composan tes  vectorie l l es  de  fl ux du  couran t du  stator par 
rapport  au  vecteur de  fl ux du  rotor 

3. 1 .54  
écrire  
défin i r 
opération  qu i  impl i que  l e  rég lage  d ’un  attribut à  une  va leur spéci fi ée  à  parti r de  la  partie  
con trôleur de  l ’ i n terface  

3.2  Abréviations  

Ack acknowledge  (Acqu i ttemen t)  

Act  actual  (Réel )  

B lk  b lock (B loc)  

CIP™ 1 6  Common  I ndustria l  Protocol  (Protocole  i ndustrie l  commun)   
(voi r I EC 61 1 58  Type 2 ,  I EC 61 784-1  et I EC  61 784-2  Fam i l l e  de  Profi ls  de  
Communication  2 )  

Cmd  command  (commande,  consigne)  

Cyc cycl ique  

___________ 

1 6  CI P™  est  u ne  marque  de  ODVA,  I nc.  Cette  i n formation  est  fou rn i e  pou r l a  commod i té  d es  u ti l i sateurs  de  l a  
présente  norme i n ternati ona le  et  ne  consti tue  en  aucun  cas  un  en téri nement  par l ' I EC du  détenteur d e  l a  
marque  ou  de  l ’ un  que lconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  l ’ u ti l i sation  de  l a  
marque  CIP™ .  L'u ti l i sation  de  l a  marque  CI P™  nécess i te  l ’ au tori sati on  de  ODVA,  I nc  
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IHM  i n terface  homme-mach ine  

ID  i denti ficateur 

Impl .  implementation  (m ise  en  œuvre)  

E/S  en trée/sortie  

Opt.  optional  (Facu l tati f ou  F)  

PDS  power d ri ve  system  (En traînement é lectrique  de  pu issance)  

Req .  requ ired  (Obl igatoi re  ou  O)  

RMS   root mean  square  (Moyenne  quadrati que)  

r/m in   tours  par m inu te  

Sync’d  synchron ized  (Synchron isé)  

TCP  Transm ission  Control  Protocol  (Protocole  de  con trôle  de  transm ission)  (voir I ETF  
RFC 793)  

UDP  User Datagram  Protocol  (Protocole  de  datagramme u ti l i sateur (voir I ETF  RFC 
768)  

VFD  variable  frequency d ri ve  (d isposi ti f d 'en traînement à  fréquence variable)  

4 Présentation  générale  

4. 1  Général i tés  

Les  d isposi ti fs  d 'en traînement CIP  Motion  permetten t de  commander,  contrôler ou  prendre  en  
charge  l e  mouvement d 'un  ou  de  p lus ieurs  composants  mobi les  d ’une  mach ine.  En  règ le  
générale,  l e  mouvement de  la  mach ine  est généré  par des  actionneurs  de  mouvement rotati fs  
ou  l i néai res,  c’est-à-d i re  des  moteurs,  et contrôlé  par des  d isposi ti fs  de  réaction .  Chaque 
moteur est généralement entraîné  par une  structure  de  pu issance  et  un  a l gori thme de  
commande de  mouvement comprenant un  type  de  d ispos i ti f d ’en traînement CIP  Motion .   

La  fonctionnal i té  d ’entraînement prise  en  charge  par l e  profi l  de  d isposi ti f d 'en traînement CIP  
Motion  peut être  appl i quée  à  un  grand  nombre  de  technolog ies  de  motorisation  pouvant 
couvri r l es  d isposi ti fs  d 'entraînement à  fréquence variable  en  "boucle  ouverte"  les  p lus  
s imples  j usqu ’aux en traînements  asservis  à  commande vectoriel l e  en  "boucle  fermée"  p lus  
complexes.  Dans  tous  l es  cas,  l e  mouvement est  commandé par une  référence de  consigne  
qu i  peu t être  configurée  pour l 'asservissement de  posi ti on ,  l a  commande de  vi tesse,  l e  
con trôle  d 'accélération  ou  l 'asservissement de  couran t/couple.  Le  profi l  de  d isposi ti f 
d 'en traînement CIP  Motion  prend  également en  charge  l e  con trôle  de  posi ti on ,  de  vi tesse  et 
d ’accélération  par le  b ia is  de  p lus ieurs  réactions  comme le  fai t  l e  profi l  de  d ispos i ti f 
d ’en traînement à  codeur CIP  Motion .  

Tous  l es  attributs ,  services  et comportement d ’état d ’ un  d ispos i ti f CIP  Motion  son t i n tégrés  
dans  une  ou  pl us ieurs  i nstances  d ’Objet Axe  de  d ispos i ti f de  mouvement.  Ou tre  la  
fonctionnal i té  de  commande de  mouvement et  de  contrôle  de  réaction ,  l ’Objet Axe  de  
d ispos i ti f de  mouvement comprend  l a  prise  en  charge  du  contrôle  d ’événement,  te l  que  l a  
capture  de  posi tion  sur un  événement d ’Enreg istrement,  et  l a  gestion  du  bus  à  couran t 
con tinu  associée  à  un  Convertisseur de  pu issance.  Un  d ispos i ti f CI P  Motion  peut présen ter 
toute  forme de  combinaison  de  ces  fonctions  afin  de  créer d i verses  classes  de  d ispos i ti fs  à  
conform i té  CIP  Motion  a l lan t des  entraînements  asservis  j usqu ’aux Codeurs  CIP  Motion  en  
passant  par l es  Convertisseurs  de  pu issance  autonomes,  d i fférenciés  par l e  Type  de  
d ispos i ti f CI P  Motion .  

Cette  spéci fication  du  profi l  d 'en traînement CIP  Motion  et la  spéci fication  de  l 'Objet  Axe  de  
d ispos i ti f de  mouvement associée  défin issent l ' i n terface,  l es  attributs  spéci fiques  et l es  
comportements  de  consigne  exigés  pour l a  prise  en  charge  de  l a  commande de  mouvement 
l ors  de  la  connexion  à  un  con trôleur à  conform ité  CIP  Motion  par l ' in terméd iai re  d 'un  réseau  
CIP.  
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Parm i  l es  réseaux CIP  appl icables,  EtherNet/I P™  est l e  réseau  pri vi l ég ié  pour les  
commandes  mu l tiaxe  synchron isées  hau te  performance.  Les  au tres  réseaux CIP  te ls  que  
ControlNet™  et DeviceNet™  peuvent être  réservés  aux appl ications  de  d ispos i ti f non  
synchron isé  à  fa ib le  performance te ls  que  l es  d isposi ti fs  d 'en traînement à  fréquence  variable  
s imples,  l es  d ispos i ti fs  d 'en traînement à  boucle  de  vi tesse  et l es  d ispos i ti fs  d 'entraînement 
i ndexés.  

4.2  Modes  de  commande  

4.2. 1  Général i tés  

L'Objet Axe  de  d isposi ti f de  mouvement porte  su r l e  comportement des  d i fférents  d isposi ti fs  
de  système de  commande de  mouvement,  y compris  l es  d isposi ti fs  de  réaction ,  l es  d ispos i ti fs  
d 'en traînement,  l es  convertisseurs  au tonomes et l es  d ispos i ti fs  E/S  de  mouvement.  
Concernant l es  d isposi ti fs  d 'entraînement,  l 'Obj et  Axe  de  d ispos i ti f de  mouvement couvre  un  
l arge  éventa i l  de  types  d 'en traînement,  des  s imples  d isposi ti fs  d 'entraînement à  fréquence  
variable  (V/Hz)  aux entraînements  d 'asservissement de  pos i tion  les  p l us  soph istiqués  avec ou  
sans  convertisseurs  i n tégrés .  En  effet,  l a  p lupart des  produ i ts  d 'entraînement d ispon ibles  
dans  le  commerce  peuvent être  configurés  pour fonctionner dans  l ' un  quelconque de  ces  
d i fférents  modes  de  commande  de  mouvement,  en  fonction  des  exigences  d 'appl ication  
spéci fiques.  Les  attributs  de  l ’Objet Axe  de  d isposi ti f de  mouvement son t par conséquent 
organ isés  pour tra i ter ce  l arge  éven tai l  de  fonctionnal i tés  don t l e  cadre  d ’organ isation  est  
décri t  en  4. 2.  

L' I EC 61 800-7-1  et  l a  présen te  partie  de  la  série  I EC  61 800-7  s 'appu ien t sur l a  ph i l osoph ie  
générale  selon  l aquel le  l 'asservissement de  posi ti on  est l a  forme la  p lus  é levée de  commande 
dynam ique.  En  d 'autres  termes,  l 'asservissement de  posi tion  impl i que  la  commande de  
vi tesse,  qu i  e l l e-même impl i que  l a  commande d 'accélération .  L'accélération  est l i ée  au  couple  
ou  à  l a  force  par l ' inertie  ou  l a  masse  de  la  charge,  respectivement,  l a  commande  
d 'accélération  impl iquant  l 'asservissement de  couple.  Enfin ,  dans  l a  mesure  où  le  couple  
moteur ou  l a  force  du  moteur est généralement l i é(e)  au  couran t du  moteur par une  constan te  
de  couple  ou  de  force,  respectivement,  l 'asservissement de  couple  impl ique  l 'asservissement 
de  courant.  La  constan te  de  couple  ou  de  force  peu t être  fonction  des  a imants  de  moteur 
(dans  les  moteurs  à  a imant permanent,  par exemple)  ou  du  fl ux i ndu i t d 'un  moteur à  
i nduction .  

L'accélération ,  l e  couple/la  force  et  le  couran t étant  généralement l i és  par une  constante,  ces  
termes  sont parfois  u ti l i sés  les  uns  pour l es  au tres  dans  l ' i ndustrie.  Par exemple,  
l ' I EC  61 800-7-1  fa i t  référence à  une  boucle  d 'asservissement de  couple  p l u tôt qu 'à  une  
boucle  d 'asservissement de  courant.  Cette  spéci fi cation  tente  de  d istinguer ces  propriétés  de  
commande,  l e  cas  échéan t.  Cela  est particu l ièrement u ti l e  s i  l eur re lation  n 'est pas  stati que  
( l orsque  l ' i nertie/l a  masse  change en  fonction  de  la  pos i ti on  ou  de  l a  du rée,  ou  l orsque  la  
constan te  de  couple/force  change  en  ra ison  des  variations  de  l a  température  ou  du  fl ux du  
moteur,  par exemple).  

4.2.2  Méthodes  de  commande  

Ce parad igme de  commande  de  base  offre  tou te  la  l ati tude  nécessaire  aux d i fférentes  
méthodes  de  commande,  en  boucle  fermée et en  boucle  ouverte.  Une  boucle  fermée impl i que  
généralement l a  présence d 'un  s i gnal  de  réaction  u ti l i sé  pour en traîner l es  é léments  
dynam iques  réels  du  moteur afi n  de  correspondre  aux é léments  d ynam iques  commandés  par 
l 'action  asservie.  Dans  l a  p lupart des  cas,  un  d i spos i ti f de  réaction  l i ttéral  fourn i t ce  s i gna l ,  
mais  dans  d 'autres  cas,  l e  s i gnal  est  dédu i t de  l 'exci tation  du  moteur (c'est-à-d i re  d 'un  
fonctionnement sans  capteur/sans  codeur).  Une  boucle  ouverte  impl i que  l 'absence  
d 'appl ication  de  réaction  pour forcer les  é lémen ts  d ynam iques  réels  à  correspondre  aux 
é léments  d ynam iques  commandés.  La  précis ion  et l es  performances  étan t les  marques  du  
con trôle  de  boucle  fermée,  l a  s impl ici té  et l 'économ ie  son t cel l es  du  con trôle  de  boucle  
ouverte.  
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4.2.3  Nomenclature  de  commande  

Enfin ,  comme le  mon tre  l a  description  ci -dessus,  l es  appl ications  de  commande  l i néai res  et  
rotati ves  peuvent avoir un  impact sur l a  nomenclature  de  commande.  Les  appl ications  
rotati ves  parlen t de  couple  et d ' i nertie ,  a l ors  que  l es  appl ications  l i néaires  parlen t de  force  et  
de  masse.  Pour les  besoins  de  l a  présen te  partie  de  l a  série  I EC 61 800-7,  s ' i l  est fai t  
référence à  l a  nomenclature  rotative,  l e  comportement défin i  peu t en  général  être  appl iqué  
aux appl ications  l i néai res  en  remplaçan t l es  termes  u ti l i sés  ( "force"  pour "couple"  et  "masse"  
pour " i nertie") .  À cet égard ,  l es  express ions  de  l a  F igure  2  à  l a  F igure  8  su ivent l a  
nomenclature  de  l ' I EC  61 800-7-1  en  u ti l i sant l e  terme "couple"  p lu tôt que  l e  terme "force"  
sans  rédu i re  l e  caractère  général .  

4.2.4  Asservissement de  position  

4.2.4.1  Concepts  généraux 

En  mode d 'appl ication  d 'asservissement de  posi ti on ,  l e  programme de  commande  
d 'appl ication  (fonction  d 'exécu tion  de  commande)  ou  le  p l an i ficateur de  mouvement (fonction  
de  commande de  l a  traj ectoire  de  déplacement)  fourn i t une  valeur de  poin t de  cons igne  au  
d ispos i ti f CI P  Motion  par l ' i n terméd ia i re  d 'une  connexion  de  données  cycl iques.  La  méthode  
d 'asservissement de  pos i ti on  peu t être  une  boucle  ouverte  ou  une  boucle  fermée.  

4.2.4.2  Asservissement de  position  en  boucle  ouverte  

Un  d isposi ti f configuré  pour l 'asservissement de  posi tion  en  boucle  ouverte  s 'appl i que  à  une  
classe  de  d isposi ti fs  d 'en traînement appelés  "entraînements  pas  à  pas" .  Ce  type  
d 'en traînement est représen té  à  l a  F igure  2 .  

 

Figure  2  – Asservissement de  position  en  boucle  ouverte  

Dans  cette  configuration ,  la  présence d 'un  d ispos i ti f de  réaction  est facu l tati ve.  En  l 'absence  
de  d isposi ti f de  réaction ,  l a  pos i ti on  réel l e  peut être  estimée par le  d isposi ti f d 'entraînement et  
renvoyée  au  con trôleur.  

4.2.4.3  Asservissement de  position  en  boucle  fermée  

Un  d isposi ti f de  commande de  moteur configuré  pour l 'asservissement de  posi ti on  en  boucle  
fermée est en  général  appelé  d isposi ti f d 'entraînement de  boucle  de  pos i tion  ou  en traînement 
asservi  de  pos i ti on .  Un  en traînement asservi  de  posi tion  impl ique  une  vi tesse  in terne  et une  
boucle  d 'asservissement de  couple  comme représen té  à  la  F igure  3 .  La  présence d 'une  
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boucle  d 'asservissement de  couple/courant donne  parfois  l ieu  à  ce  type  de  d ispos i ti f 
d 'en traînement,  appelé  d i spos i ti f d 'en traînement vectorie l .  

 

Figure 3  – Asservissement de  position  en  boucle  fermée  

Dans  cette  configuration ,  un  d ispos i ti f de  réaction  est en  général  exigé  pour obten i r une  
bonne exacti tude  de  pos i ti onnement.  Le  d ispos i ti f de  réaction  peut également être  u ti l i sé  pour 
renvoyer l es  données  de  vi tesse  réel le  et  d 'accélération  réel le  au  contrôleur par 
l ' i n terméd iai re  de  l a  connexion  de  données  cycl iques.  

Outre  la  posi tion  de  cons igne,  l e  con trôleur peu t transmettre  l a  vi tesse  de  consigne  et  
l 'accélération  de  cons igne  pour les  besoins  de  l 'asservissement avancé.  

4.2.5  Commande  de  vi tesse  

4.2.5.1  Concepts  généraux 

En  mode d 'appl ication  de  commande  de  vi tesse,  l e  programme de  commande  d 'appl ication  et 
l e  p lan i ficateur de  mouvement fourn issent  une  valeur de  poin t de  cons igne  au  d isposi ti f C IP  
Motion  par l ' i n terméd iai re  de  l a  connexion  de  données  cycl i ques.  La  méthode  de  commande  
de  vi tesse  peu t être  une  boucle  ouverte  ou  une  boucle  fermée.  

4.2.5.2  Commande  de  vi tesse  en  boucle  ouverte  

Un  d isposi ti f de  commande de  moteur configuré  pour l a  commande de  vi tesse  en  boucle  
ouverte  est en  général  appelé  d isposi ti f d 'en traînement à  fréquence  variable,  V/Hz ou  VFD.  
Ce  type  d 'en traînement est représenté  à  l a  F igure  4 .  

Dans  cette  configuration ,  la  présence d 'un  d isposi ti f de  réaction  est facu l tati ve.  En  l 'absence  
de  d ispos i ti f de  réaction ,  l a  vi tesse  réel le  peut  être  estimée  par l e  d ispos i ti f d 'en traînement et  
renvoyée  au  con trôleur.  
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Figure 4 – Commande de  vi tesse  en  boucle  ouverte  

4.2.5.3  Commande  de  vi tesse  en  boucle  fermée  

Un  d isposi ti f de  commande de  moteur configuré  pour l a  commande de  vi tesse  en  boucle  
fermée est en  général  appelé  d isposi ti f d 'entraînement de  boucle  de  vi tesse  ou  en traînement 
asservi  de  vi tesse.  Un  en traînement de  commande de  vi tesse  en  boucle  fermée impl ique  une  
boucle  d 'asservissement de  couple/courant i n terne  (voir F igure  5).  I l  est donc parfois  appelé  
d ispos i ti f d 'en traînement vectorie l .  

 

Figure 5  – Commande de  vi tesse  en  boucle  fermée  

Dans  cette  configuration ,  l a  présence d 'un  d i sposi ti f de  réaction  pour en traînement de  
commande de  vi tesse  est facu l tati ve.  Une  régu lation  de  vi tesse  p l us  stricte  est obtenue  à  
l 'a ide  d 'un  d isposi ti f de  réaction ,  particu l ièrement à  faib le  vi tesse.  S i  l e  d i spos i ti f de  réaction  
est i nclus ,  i l  peut être  u ti l i sé  pour renvoyer l es  données  de  posi ti on ,  de  vi tesse  et  
d 'accélération  réel l es  au  con trôleur par l ' i n terméd ia i re  de  l a  connexion  de  données  cycl iques.  
S i  l e  d ispos i ti f de  réaction  n 'est pas  inclus,  seu le  la  vi tesse  estimée peut en  général  ê tre  
renvoyée  au  con trôleur.  
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Outre  l a  vi tesse  de  cons igne,  l e  con trôleur peut également transmettre  l 'accélération  de  
cons igne  pour l es  besoins  de  l 'asservissement avancé.  

4.2.6  Commande  d 'accélération  

Le  mode de  commande principal  n 'étant mentionné  n i  dans  l ' i ndustrie  n i  dans  l ' I EC  61 800-7-1 ,  
l e  mode de  commande d 'accélération  est  présen té  ici  pour compléter l a  progression  
d ynam ique  entre  l a  commande  de  vi tesse  et l 'asservissement de  coupl e,  et parce  que  l 'Objet 
Axe  de  d ispos i ti f de  mouvement peut prendre  en  charge  une  cons igne  d 'accélération ,  
poten tie l l ement dédu i te  du  p lan i ficateur de  mouvement du  con trôleur.  En  mode de  commande  
d 'accélération ,  l e  programme de  commande d 'appl ication  et l e  p lan i ficateur de  mouvement 
fourn issent des  valeurs  de  poin t de  consigne  d 'accélération  au  d ispos i ti f C I P  Motion  par 
l ' i n terméd iai re  de  l a  connexion  de  données  cycl iques.  Le  d isposi ti f d 'entraînement converti t  l e  
poin t de  consigne  d 'accélération  en  cons igne  de  couple  à  l 'a ide  de  l ' i nertie  estimée du  
système.  La  commande  d 'accélération  fonctionne  de  concert avec l a  boucle  d 'asservissement 
de  couple/courant  i n terne  comme représen té  à  la  F igure  6.  

 

Figure 6  – Commande d 'accélération  

La  présence  d 'un  d isposi ti f de  réaction  de  commande d 'accélération  est obl i gatoi re.  I l  peut  
être  u ti l i sé  pour renvoyer les  données  de  pos i tion ,  de  vi tesse  et d 'accélération  réel les  au  
con trôleur par l ' i n terméd iai re  de  l a  connexion  de  données  cycl iques.  

4.2.7  Asservissement de  couple  

En  mode d 'appl ication  d 'asservissement de  couple,  l e  programme de  commande d 'appl ication  
et le  p lan i ficateur de  mouvement fourn issent des  va leurs  de  poin t de  consigne  de  couple  au  
d ispos i ti f par l ' i n terméd iai re  de  l a  connexion  de  données  cycl i ques  (voi r F i gure  7).  Le  courant  
et  l e  couple  du  moteur étant généralement l i és  par une  constan te  de  couple  (Kt),  
l 'asservissement de  couple  est  souvent synonyme d 'asservissement de  couran t.  
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Figure 7  – Asservissement de  couple  

La  présence  d 'un  d ispos i ti f de  retour en  posi tion  est facu l tati ve  pour ce  mode  
d 'asservissement.  S i  un  d isposi ti f de  réaction  est présent,  i l  peu t être  u ti l i sé  pour renvoyer l es  
données  de  pos i tion ,  de  vi tesse  et  d 'accélération  réel l es  au  con trôleur par l ' i n terméd ia i re  de  
l a  connexion  de  données  cycl iques.  

4.2.8  Pas  d 'asservissement  

L'Objet Axe  de  d isposi ti f de  mouvement prend  en  charge  un  mode d 'appl ication  "Pas  
d 'asservissement"  en  l ’ absence  de  fonction  de  con trôle  d ynam ique  du  moteur.  Ce  mode est 
souvent u ti l i sé  pour prendre  en  charge  l a  fonctionnal i té  "réaction  un iquement"  ou  "réaction  
maître"  l orsqu 'une  voie  particu l ière  de  réaction  dans  un  d ispos i ti f d 'en traînement CIP  Motion  
fai t  office  de  sou rce  de  réaction  maître  vers  l e  reste  du  système de  commande.  Ceci  peu t 
également être  appl i qué  aux types  de  d isposi ti fs  de  Codeur CIP  Motion  i n tégrés  où  l ’ i n terface 
CIP  Motion  est  d i rectement appl i quée  à  un  Codeur.   

Dans  ce  mode de  fonctionnement "Pas  d 'asservissement",  aucune  va leur de  poin t de  
cons igne  n 'est fourn ie  au  d ispos i ti f CI P  Motion  par l ' i n terméd iai re  de  l a  connexion  de  données  
cycl iques,  mais  les  données  de  pos i ti on ,  de  vi tesse  et d 'accélération  réel l es  peuven t être  
fourn ies  par l e  d isposi ti f au  con trôleur via  l e  canal  de  données  cycl iques  l e  cas  échéant.  Le  
mode "Pas  d 'asservissement"  pour l a  fonctionnal i té  "réaction  un iquement"  est  représenté  à  l a  
F igu re  8 .  

 
Figure  8  – Pas  d 'asservissement (Réaction  un iquement)  

Programme d ’appl i cati on  

P lan i fi cateur de  mouvement  

Asservissement de  
couple/couran t  

Moteur +  Réaction  (facu l tati f)  

Couple  de  consigne  Couple  réel  

Con trôleu r 

D isposi ti f CI P  Motion  

Actionneur 

IEC  

Programme d ’appl i cation  

Plan i fi cateur de  mouvement  

Réaction  

Posi ti on  réel l e  

Con trôleu r 

D isposi ti f CI P  Motion  

D isposi ti f de  réaction  

I n terface  de  réaction  

IEC  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 323  –  

Le  mode "Pas  d 'asservissement"  s ’appl i que  également à  d ’au tres  types  de  d ispos i ti fs  CIP  
Motion ,  tels  que  l es  convertisseurs  de  pu issance de  bus  au tonomes et l es  types  de  d isposi ti fs  
E/S  de  mouvement déd iés.  Dans  la  mesure  où  i l  n ’ y a  aucun  canal  de  réaction  associé  à  ces  
types  de  d isposi ti fs,  aucune  pos i ti on  réel l e  n ’est  renvoyée  au  con trôleur.  

5 Types  de  données  

5. 1  Type de  données  – Présentation  

Le  Tableau  1  présente  l es  références  de  types  de  données  u ti l i sées  dans  ce  profi l  et l eurs  
défin i tions  connexes.  

Tableau  1  – Types  de  données   

Types  de  données  u ti l i sés  
dans  CIP  Motion  

Référence  à  l a  défin i tion  

BOOL  Booléen  (vo i r 5. 3 . 1 . 1 . 2  de  l ' I EC 61 1 58-  5-2: 201 4)  

S I NT I n teger8  (voi r 5. 3. 1 . 4. 2 . 2  d e  l ' I EC 61 1 58-5-2 : 201 4)  

I NT I n teger1 6  (voi r 5. 3. 1 . 4 . 2 . 4  de  l ' I EC 61 1 58-5-2 : 201 4)  

DINT I n teger32  (voi r 5. 3. 1 . 4 . 2 . 6  de  l ' I EC 61 1 58-5-2 : 201 4)  

LI NT I n teger64  (voi r 5. 3. 1 . 4 . 2 . 8  de  l ' I EC 61 1 58-5-2 : 201 4)  

USINT  Unsigned8  (voi r 5. 3. 1 . 4. 3. 2  de  l ' I EC 61 1 58-5-2 : 201 4)  

U INT Unsigned 1 6  (voi r 5 . 3 . 1 . 4 . 3. 4  d e  l ' I EC 61 1 58-5-2 : 201 4)  

UDINT Unsigned32  (voi r 5 . 3 . 1 . 4 . 3. 6  d e  l ' I EC 61 1 58-5-2: 201 4)  

ULINT  Unsigned64  (voi r 5 . 3 . 1 . 4 . 3. 8  d e  l ' I EC 61 1 58-5-2 : 201 4)  

REAL F loat32  (voi r 5 . 3 . 1 . 4. 1 . 2  de  l ' I EC 61 1 58-5-2 : 201 4)  

LREAL  F loat64  (voi r 5 . 3 . 1 . 4. 1 . 4  de  l ' I EC 61 1 58-5-2 : 201 4)  

SWORD/BYTE  B i tstri ng8  (voi r 5 . 3 . 1 . 2 . 2  de  l ' I EC 61 1 58-5-2 : 201 4)  

WORD B i tstri ng1 6  (voi r 5. 3. 1 . 2 . 4  d e  l ' I EC 61 1 58-5-2 : 201 4)  

DWORD B i tstri ng32  (voi r 5 . 3 . 1 . 2 . 6  d e  l ' I EC 61 1 58-5-2 : 201 4)  

LWORD B i tstri ng64  (voi r 5 . 3 . 1 . 2 . 8  d e  l ' I EC 61 1 58-5-2 : 201 4)  

 

5.2  Conventions  

Les  nombres  hexadécimaux de  l a  présente  partie  de  la  série  I EC  61 800-7  peuvent être  
représentés  par nnhex  (s i  l eur type  de  données  exact n 'est pas  défin i )  ou  0xnn ,  0xnnnn  (s i  l eur 
type  de  données  est spéci fié).  

6 Profi l  d 'entraînement CIP  Motion  

6. 1  Modèle  d 'objet  

6. 1 . 1  Présentation  de  l 'objet  

Le  modèle  d 'objet de  l a  F igure  9  représente  un  d ispos i ti f C IP  Motion .  
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Figure 9  – Modèle  d 'objet d 'un  d ispositi f C IP  Motion  

Le  Tableau  2  i nd ique:  

•  l es  cl asses  d 'obj ets  présentes  dans  ce  d isposi ti f,  

•  l e  caractère  obl i gatoire  ou  non  de  l a  cl asse,  

•  l e  nombre  d ' i nstances  présentes  dans  chaque  classe.  

Tableau  2  – Objets  présents  dans  un  d isposi ti f CIP  Motion  

Classe  d 'objets  Facu l tati f ou  obl igatoi re  Numéro  d ’ instance  

Objets  exigés  communs  CI P  Obl i gatoi re  Voi r I EC 61 1 58-5-2  et  
I EC 61 1 58-6-2  

Objet  Axe  de  d i sposi ti f d e  mouvement (0x42)  Obl i gatoi re  1  par axeb  

Objet  Synchron isati on  tempore l l e  (0x43)  Facu l tati f  1  

Objet  QoS  (0x48)  Cond i ti onnela  1  

a  Obl i gatoi re  pou r E therNet/I P  

b  Un  axe  est  u ne  abstraction  associée  à  un  composant  mobi l e  d e  mach ine,  u ne  structure  de  pu i ssance  de  
converti sseu r ou  un  d i sposi ti f E /S  de  mouvement.  

 

Se reporter à  l ' I EC  61 1 58-5-2,  l ' I EC 61 1 58-6-2  et 6 . 4 .6 . 1  pour p l us  de  détai l s  sur ces  obj ets.  

6.1 .2  Description  de  l 'objet  

Le modèle  d 'objet de  l a  F igure  9  représente  l es  principaux composants  fonctionnels  du  profi l  
de  d isposi ti f C IP  Motion .  

Ce  modèle  d 'objet représente  également l ' u ti l i sation  de  p l us ieurs  i nstances  d 'un  Objet Axe  de  
d isposi ti f de  mouvement pour mettre  en  œuvre  un  d isposi ti f de  mouvement mu l ti axe,  te l  q u ’un  
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en traînement mu l tiaxe.  Chaque i nstance  de  l 'Objet Axe  de  d ispos i ti f de  mouvement gère  l e  
comportement d ’axe  associé.  Dans  ce  profi l  d e  d isposi ti f,  l e  terme "axe"  est synonyme d 'une  
" instance  Objet Axe  de  d ispos i ti f de  mouvement".  Le  contenu  m is  en  œuvre  des  i nstances  
Objet Axe  de  d ispos i ti f de  mouvement est  rég i  par l e  type  de  d ispos i ti f C IP  Motion  spéci fique  
selon  l e  Tableau  3 .  

Tableau  3  – Contenu  de  l ’Objet  Axe  de  d isposi ti f de  mouvement par Type de  d isposi ti f  

Type  de  d isposi ti f Contenu  de  l ’Objet Axe  de  d i sposi ti f de  mouvement  

Entraînement  CI P  Moti on   Pri se  en  charge  d ’ un  ou  p l us ieurs  codes  de  fonctionnement  de  d i sposi ti f F ,  P ,  V,  T   

Codeu r CIP  Motion   Pri se  en  charge  de  E ,  mais  pas  des  codes  de  fonctionnement  de  d i spos i ti f F ,  P ,  V,  T   

Converti sseu r CI P  Motion   Pri se  en  charge  d u  code  de  fonctionnement de  d i sposi ti f B  un iquement  

E /S  CI P  Motion   Pri se  en  charge  d u  code  de  fonctionnement  de  d i sposi ti f E /S  un iquement  

 

Une seu le  connexion  E/S  b i d i rectionnel le  à  l ' i nstance  de  l a  classe  Objet Axe  de  d isposi ti f de  
mouvement offre  un  chem in  d 'accès  aux données  cycl i ques  en tre  le  contrôleur et chaque  
i nstance  Objet Axe  de  d ispos i ti f de  mouvement.  Cette  connexion  transmet une  structure  de  
données  particu l ière  don t l e  format à  défin i tion  au tomatique  peut  être  u ti l i sé  pour transférer 
des  données  cycl iques,  d 'événement et  de  service.  

Un  Objet Synchron isation  temporel l e  facu l tati f est i nclus  dans  l e  modèle  d 'obj et.  I l  s 'ag i t de  
faci l i ter l a  synchron isation  temporel le  exacte  en tre  l es  con trôleurs  CIP  Motion  et l es  
d ispos i ti fs  d 'en traînement pour une  commande de  mouvement haute  performance.  Pour les  
d ispos i ti fs  d 'en traînement présentan t des  performances  moins  é levées  ( l es  d ispos i ti fs  
d 'en traînement V/Hz (VFD),  ou  les  en traînements  asservis  de  vi tesse  s imples  par exemple) ,  
l 'Objet Synchron isation  temporel l e  n 'est pas  nécessai re  pour l e  fonctionnement du  d ispos i ti f 
d 'en traînement.  

Une  Connexion  E/S  CIP  Motion  est une  connexion  E/S  CIP  b id i rectionnel le  cycl ique  standard  
don t l a  ta i l le  des  paquets  peut  varier,  en  fonction  des  formats  présen tés  en  6 . 4 . 2. 2 .  

6.2  Influence des  objets  sur le  comportement  

Les  obj ets  de  ce  d ispos i ti f i n fl uent  sur son  comportement comme ind iqué  dans  l e  Tableau  4.  

Tableau  4  – Influence de  l 'objet sur le  comportement  

Classe  d 'objets  In fluence  sur l e  comportement 

Objets  exi gés  communs  CI P  Voi r I EC 61 1 58-5-2  et  I EC 61 1 58-6-2  

Objet  Axe  de  d i sposi ti f d e  mouvement  Offre  u ne  i n terface  de  commande  dynam ique  aux composants  
d 'en traînement,  de  moteur et  d e  réaction  comprenant un  axe.  

Objet  Synchron isati on  temporel l e  Offre  des  services  de  synchron isation  temporel l e  absol ue  en tre  l es  
d i sposi ti fs  su r l e  réseau  de  commande.  

Objet  QoS  Offre  des  i n formations  de  confi guration  associées  à  l a  fonction  QoS  
(Qual i té  d e  Service)  E thernet.  

 

6.3  Défin i tion  des  in terfaces  d 'objet  

Les  objets  pris  en  charge  pour l e  d isposi ti f CIP  Motion  comportent  l es  i n terfaces  figuran t au  
Tableau  5.  
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Tableau  5  – In terfaces  d 'objet  

Objet  I n terface  

Objets  exigés  communs  CI P  Voi r I EC 61 1 58-5-2  et  I EC 61 1 58-6-2  

Objet  Axe  de  d i sposi ti f d e  mouvement  Rou teu r de  message,  Connexi on  E/S  CIP  Moti on ,  Ob jet  
Synchron isation  temporel l e,  Objet  I denti té   

Objet  Synchron isati on  tempore l l e  Routeu r de  message  

Objet  QoS  Routeu r de  message  

 

6.4 Messages  de  connexion  E/S  

6.4. 1  Général i tés  

Le  profi l  de  d isposi ti f C I P  Motion  prend  en  charge  une  connexion  E/S  b id i rectionnel le  poin t à  
poin t  de  classe  de  transport 1  en tre  le  contrôleur et la  classe  Objet Axe  de  d ispos i ti f de  
mouvement:  cette  connexion  E/S  est spéci fiquement appelée  Connexion  E/S  CIP  Motion .   

L 'Objet Axe  de  d ispos i ti f de  mouvement d istribue  les  données  de  cette  connexion  à  chaque 
i nstance  Objet  Axe  de  d i spos i ti f de  mouvement i nstanciée.  

6.4.2  Connexion  E/S  C IP  Motion  

6.4.2 .1  Présentation  générale  

Le paragraphe ci -dessous  spéci fie  l e  format de  Connexion  E/S  CIP  Motion  comprenant l a  
connexion  C-D  et l a  connexion  D-C dans  le  cadre  d 'un  transfert b i d i rectionnel  de  données  
en tre  un  con trôleur CIP  Motion  et un  d ispos i ti f CI P  Motion ,  comme représen té  à  l a  F igure  1 0 .  

 

  

Ang lais  Français  

CIP  Moti on  Control l er Con trôl eu r CI P  Motion  

Moti on  Control  Axis  Object  (User u n i ts)  Objet  Axe  de  commande  de  mouvement  (Un i tés  u ti l i sateu r)  

CIP  Moti on  Device  D isposi ti f CIP  Motion  

Moti on  Device  Axis  Ob ject  (Device  Un i ts)  Objet  Axe  de  d i spos i ti f e  mouvement  (Un i tés  du  d i spos i ti f)  
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Anglais  Français  

Poin t-to-Poi n t  Poin t  à  poin t  

Service  channel  Canal  d e  service  

Cycl i c  channe l  Canal  cycl i q ue  

Event  channel  Canal  d 'événements  

Figure 1 0  – Modèle  de  Connexion  E/S  C IP  Motion  

6.4.2 .2  Structure  de  Connexion  E/S  CIP  Motion  

Les  deux s tructures  de  données  de  Connexion  E/S  CIP  Motion  (C-D  et  D-C)  commencent par 
un  en-tête  de  connexion  su ivi  d 'un  b loc de  données  temporel les  qu i  comporte  généralement 
une  datation  à  64  b i ts .  Le  b loc de  données  temporel les  est ensu i te  su ivi  par un  ou  p l usieurs  
b locs  de  données  d ' i nstance  pour chaque axe  pris  en  charge  par l e  nœud  de  d ispos i ti f.  

La  ta i l le  et l e  contenu  du  b loc de  données  temporel l es  et des  b locs  de  données  d ' instance  
varient de  façon  dynam ique  comme déterm iné  par l es  en-têtes  associés.  Cette  capaci té  de  
variation  du  contenu  des  b locs  de  données  d 'une  m ise  à  j our à  l 'au tre  permet au  d isposi ti f et  
au  con trôleur d 'envoyer un iquement l es  données  mod ifiées  depu is  l a  dern ière  m ise  à  j our,  en  
rédu isan t cons idérablement l a  tai l l e  g lobale  du  paquet de  Connexion  CIP  Motion  type.  

Chaque  Bloc de  données  d ' i nstance  du  paquet de  Connexions  E/S  CIP  Motion  est composé 
de  tro is  ensembles  de  b locs  de  données  associés  aux canaux de  données  cycl iques,  
d 'événement et de  service.  Du  poin t de  vue  du  d ispos i ti f,  ces  tro is  canaux de  données  
d istincts  font  l 'obj et de  d i fféren tes  priori tés  de  trai tement de  données  comme représen té  à  l a  
F igu re  1 1 .  

 

Figure 1 1  – Canaux de  Connexion  E/S  CIP  Motion  

Les  fonctions  spéci fiques  de  ces  trois  canaux de  données  son t l es  su ivan tes:  

•  Canal  de  données  cycl iques  – transporte  des  B locs  de  données  cycl iques  échanti l l onnés  
ou  calcu lés  à  chaque Période  de  m ise  à  j our du  con trôleur,  et  synchron isés  avec d 'au tres 
nœuds  dans  l e  système de  commande de  mouvement grâce  au  Temps  système réparti .  
Les  données  cycl iques  son t des  données  à  priori té  élevée  qu i  do ivent  être  imméd iatement 
tra i tées  et appl i quées  à  l 'axe  de  d isposi ti f dans  une  Période  de  m ise  à  j our du  d ispos i ti f.  

•  Canal  de  données d 'événement  – transporte  l es  données  d 'événement associées  à  l ’  (aux)  
événement(s)  de  d ispos i ti f (enreg istrement,  retour à  la  posi tion  de  référence,  etc. )  qu i  se  
son t produ i ts  dans  la  dern ière  Période  de  m ise  à  j ou r du  con trôleu r.  Les  données  
d 'événement sont des  données  de  priori té  moyenne et doiven t être  trai tées  et appl i quées  
dans  l a  Période  de  m ise  à  j our du  con trôleur.  
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•  Canal  de  données  de  service  – transporte  les  données  associées  aux demandes  de  
service  de  l ecture  et d 'écri ture  des  va leurs  d 'attribut  d 'Objet  Axe  de  d isposi ti f de  
mouvement dans  le  cadre  d 'une  fonctionnal i té  de  configuration  et de  d iagnostic en  l i gne,  
a ins i  q ue  les  demandes  de  service  affectant l e  comportement de  l 'Objet Axe  de  d isposi ti f 
de  mouvement dans  le  cadre  de  l 'exécution  d 'une  i nstruction  du  contrôleur.  Les  données  
de  service  son t des  données  de  priori té  basse  et sont en  général  m ises  en  mémoire  
tampon  et tra i tées  en  arrière-plan .  Rien  ne  peut garan ti r qu 'une  demande de  service  sera  
tra i tée  dans  l a  Période  de  m ise  à  j our du  con trôleur.  

Considérés  ensemble,  ces  trois  canaux de  données  fourn issen t un  contrôleur exhausti f à  l a  
solu tion  de  connexion  des  données  de  d isposi ti f pour la  commande de  mouvement 
i ndustrie l le .  

6.4.2 .3  Formats  de  connexion  E/S  

Une présentation  générale  du  format de  Connexion  E/S  CIP  Motion  est représentée  à  l a  
F igu re  1 2  et  à  l a  F igure  1 3.  

L'encapsu lage  associé  au  transport de  classe  1  qu i  i ncl u t un  compte  de  séquences  n 'est  pas  
représenté  dans  ces  figu res  de  format.  Pour une  description  déta i l l ée  de  l 'en-tête  de  transport  
de  classe  1 ,  se  reporter à  l ' I EC  61 1 58-5-2  et à  l ' I EC 61 1 58-6-2 .  Les  données  à  octets  
mu l tip les  dans  la  s tructu re  de  données  de  connexion  E/S  CIP  su iven t la  règ le  d 'adressage  
d 'octets  peti t-bou tiste  standard .  Dans  l es  figures,  l 'ordonnancement des  octets  se  l i t  de  
gauche à  d roi te.  Les  bandeaux grisés  qu i  apparaissent dans  l es  fi gures  son t des  l i bel l és  de  
section  et ne  fon t pas  partie  de  l a  structure  de  données  de  connexion  réel l e .  Sauf i nd ication  
con trai re,  l es  é léments  de  structure  de  données  défin is  comme “réservés”  ou  marqués  avec 
un  ti ret,  “ -“ ,  do iven t être  m is  à  zéro  (0) .  
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  Mot  à  32  b i ts  (octet  1  |  octet  2  |  octet  3  |  octet  4)    

 

Format de  connexion  Con trôl eur-Disposi ti f 

En-tête  de  connexion  

B loc de  données  tempore l l es  

B locs  de  données  d ' i nstance  

 

En-tête  de  connexion  et Bloc  de  données  temporel les  

Format de  connexion  Révis ion  de  format I D  de  m ise  à  j ou r Contrôl e  de  nœud  

Compte  d ' i nstances  –  Dern ier I D  reçu  Ensemble  de  données  
temporel l es  

Datati on  d u  contrôleur 

Décal age  temporel  du  contrôl eur 

 

Bloc de  données  d ' i nstance  

En-tête  de  données  d ' i nstance  

B loc de  données  cycl i q ues  

B loc de  données  d 'écri tu re  cycl i ques  

B loc de  données  d 'événement  

B loc de  données  de  service  

 

En-tête  de  données  d ' i nstance 

Numéro  d ' i nstance  –  Ta i l l e  de  b l oc  
d ' i nstance  

Tai l l e  de  b l oc cycl i que  

Tai l l e  de  b l oc  de  cons igne  
cycl i que  

Tai l l e  de  b l oc d 'écri tu re  
cycl i que  

Tai l l e  de  b l oc 
d 'événement 

Tai l l e  de  b l oc  de  service  

 

Bloc de  données  cycl iques  

Mode  de  commande  Mode  de  réaction  Commande  d 'axe  État  de  commande  

Ensemble  de  données  de  
consigne  

Ensemble  de  données  
réel l es  

Ensemble  de  données  
d 'état  

Commande  d ' i n terpolati on  

Données  cycl i ques  

 

Bloc de  données  d 'écri ture  cycl iques  

I D  de  b l oc  d 'écri tu re  
cycl i que  

 I D  de  b l oc  de  l ecture  
cycl i que  

 

Données  d 'écri tu re  cycl i ques  

 

Bloc de  données  d 'événement 

Commande  de  véri fi cation  d 'événement  

Ensemble  de  données  
d 'en reg istrement  

Ensemble  de  données  
d 'ori g i ne  

Ensemble  de  données  
d 'observation  

–  

Données  d 'événement d 'enreg i strement  

Données  d 'événement d 'ori g i ne  

Données  d 'événement  d 'observation  

Acqu i ttement d 'événement 
I D1  

Acqu i ttement 
d 'événement  É tat  1   

Acqu i ttement 
d 'événement  I D2  

Acqu i ttement 
d 'événement État  2  

…  

 

Bloc de  données  de  service  

I D  de  transaction  Code  de  service  –  –  

Données  de  demande  spéci fi q ue  au  service  

IEC 

Figure 1 2  – Format de  connexion  Contrôleur-Dispositi f (Poin t de  connexion  2)  

International  Electrotechnical  Commission

 



 – 330  – I EC 61 800-7-202: 201 5  © I EC  201 5  

  Mot  à  32  b i ts  (octet  1  |  octet  2  |  octet  3  |  octet  4)    

 

Format de  connexion  Disposi ti f-Contrôleur 

En-tête  de  connexion  

B loc de  données  tempore l l es  

B locs  de  données  d ' i nstance  

 

En-tête  de  connexion  et Bloc  de  données  temporel l es  

Format de  connexion  Révis ion  de  format I D  de  m ise  à  j ou r É tat  de  nœud  

Compte  d ' i nstances  Défaut/Alarme  de  nœud  Dern ier I D  reçu  Ensemble  de  données  
temporel l es  

Datati on  d u  d i sposi ti f 

Décal age  temporel  du  d i sposi ti f 

Perte  de  m ises  à  j our M ises  à  j ou r retardées  –  

Données  de  d i agnosti c  de  synchron isation  

 

Bloc de  données  d ' instance  

En-tête  de  données  d ' i nstance  

B loc de  données  cycl i q ues  

B loc de  données  de  l ectu re  cycl i ques  

B loc de  données  d 'événement  

B l oc de  données  de  service  
 

En-tête  de  données  d ' instance 

Numéro  d ' i nstance  -  Tai l l e  de  b l oc  d ' i nstance  Tai l l e  de  b l oc  cycl i que  

Tai l l e  de  b l oc cycl i que  
rée l l e  

Tai l l e  de  b l oc  de  l ecture  
cycl i que  

Tai l l e  de  b l oc 
d 'événement  

Tai l l e  de  b l oc  de  service  

 

Bloc de  données  cycl iques  

Mode  de  commande  Mode  de  réaction  Réponse  d 'axe  É tat  de  réponse  

-  Ensemble  de  données  
réel l es  

Ensemble  de  données  
d 'état  

É tat  d ’ axe  

Données  cycl i ques  

 

Bloc de  données  de  l ecture  cycl iques  

I D  de  b l oc  d 'écri tu re  
cycl i que  

É tat  d 'écri tu re  cycl i que  I D  de  b l oc de  l ecture  
cycl i que  

État  de  l ectu re  cycl i q ue  

Données  de  l ectu re  cycl i ques  

 

Bloc de  données  d 'événement 

État de  véri fi cati on  d 'événement  

Acqu i ttement  de  
données  

d 'en reg istrement  

Acqu i ttement  de  données  
d 'ori g i ne  

Acqu i ttement  de  données  
d 'observation  

–  

I D  d 'événement  État  d 'événement  Type  d 'événement  –  

Pos i ti on  d 'événement  

Datati on  de  l 'événement  

…  

 

Bloc de  données  de  service  

I D  de  transaction  Code  de  service  É tat  généra l  É tat  étendu  

Données  de  réponse  spéci fi que  au  service  

IEC 

Figure 1 3  – Format de  connexion  Disposi ti f-Contrôleur (Point  de  connexion  2)  
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6.4.3  Connexion  Contrôleur-Disposi ti f 

6.4.3. 1  Général i tés  

Pour faci l i ter l a  description  déta i l l ée  de  chacun  de  ses  é lémen ts  de  données  consti tuan ts ,  l a  
connexion  Con trôleur-D isposi ti f C IP  Motion  est organ isée  comme ind iqué  à  l a  F igu re  1 4 .  

Format de  connexion  Con trôl eur-Disposi ti f CIP  Motion  
En-tête  de  connexion  

B loc de  données  tempore l l es  
B locs  de  données  d ' i nstance  

IEC 

Figure 1 4 – Format de  connexion  Contrôleur-Disposi ti f CIP  Motion  

6.4.3.2  En-tête  de  connexion  Contrôleur-Dispositi f 

6.4.3.2 .1  Structure  générale  

L'en-tête  de  connexion  Contrôleur-Disposi ti f con tien t l es  i n formations  essentie l l es  de  
configuration  d ’axe  nécessai res  à  l 'anal yse  des  b locs  de  données  d ' i nstance.  La  partie  fixe  de  
l 'en -tête  de  connexion  est défin ie  comme ind iqué  à  l a  F igure  1 5.  

En-tête  de  connexion  
Format de  connexion  Révis ion  de  format I D  de  m ise  à  j ou r Contrôl e  de  nœud  

IEC 

Figure 1 5 – En-tête  de  connexion  

•  Format de  connexion :  cet octet déterm ine  l e  format de  la  Connexion  CIP  Motion  
conformément à  l a  défin i tion  de  l a  F igure  1 6.  

   B i t  7            B i t  0  
Format de  connexion  

(Réservé)  Type  de  connexi on  
IEC 

Figure 1 6  – Format de  connexion  

•  Type  de  connexion :  cette  énumération  à  valeur de  4  b i ts  défin i t  l e  type  de  Connexion  CIP  
Motion  comme ind iqué  ci -dessous.  Les  va leurs  va l i des  d 'une  connexion  Contrôleur-
Disposi ti f sont 2  pour le  format fixe  et 6  pour l e  format variable.  Les  connexions  fixes  
présentent une  ta i l l e  de  connexion  fixe  pendant  l e  fonctionnement,  afi n  de  prendre  en  
charge  l es  réseaux CIP  basse  performance et  son t généralement associées  à  un  seu l  
d ispos i ti f d 'axe  s imple  ne  prenant pas  en  charge  les  services  de  synchron isation  
temporel le .  Les  connexions  variables  permetten t à  l a  ta i l le  de  l a  s tructu re  de  données  de  
connexion  de  varier pendant l e  fonctionnement et  son t destinées  aux d ispos i ti fs  haute  
performance et  aux réseaux CIP  te ls  qu 'EtherNet/IP.  

0  =   Connexion  pa ir-à-pai r fixe  entre  Con trôleurs  

1  =   Connexion  pa ir-à-pai r fixe  entre  D isposi ti fs  

2  =   Connexion  fixe  Contrôleur-vers-Disposi ti f 

3  =   Connexion  fixe  D isposi ti f-vers-Contrôleur 

4  =   Connexion  pai r-à-pair variable  entre  Con trôleurs  

5  =   Connexion  pai r-à-pair variable  entre  D isposi ti fs  

6  =   Connexion  variab le  Contrôleur-vers-D isposi ti f 

7  =   Connexion  variab le  D isposi ti f-vers-Contrôleur 

8  à  1 5  =   Réservé.  

Le  format de  connexion  est u ti l i sé  non  seu lement par l e  d ispos i ti f pour analyser 
correctement l es  données  de  connexion  con trôleur-d isposi ti f,  mais  également par l es  
ou ti ls  de  d iagnostic de  réseau  afin  d 'afficher l es  élémen ts  i nd ividuels  de  la  s tructure  de 
données.  Lorsque  l e  d ispos i ti f reçoi t une  valeur de  format de  connexion  qu ' i l  ne  peut pas  
prendre  en  charge,  i l  génère  un  défau t.  Dans  ce  cas,  l e  défau t doi t  ê tre  l e  code  d 'erreur de  
défau t de  nœud  4 :  Erreur de  format de  données.  La  valeur de  format de  connexion  ne  doi t  
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pas  varier pendant toute  l a  durée  de  vie  de  la  connexion ,  et  sa  véri fication  par l e  d isposi ti f 
n 'est  par conséquent nécessaire  que  pour l e  prem ier paquet reçu .  

•  Révis ion  de  format:  La  présente  éd i tion  de  l ' I EC  61 800-7-202  défin i t  l a  révis ion  de  format 
2 .  Les  d ispos i ti fs  u ti l i sant l a  présente  éd i tion  de  l ' I EC  61 800-7-202  doiven t reconnaître  
un iquement l a  révis ion  de  format 2 ;  l a  révis ion  de  format 1  est par conséquen t rendue  
obsolète.  Cette  va leur est i ncrémentée  de  1  à  chaque révis ion  du  format de  connexion  
Contrôleur-D isposi ti f ayant un  impact sur l ' in terface.  La  révis ion  de  format permet aux 
d ispos i ti fs  l es  pl us  récen ts  de  prendre  en  charge  l es  formats  de  connexion  générés  par un  
con trôleur p lus  ancien .  E l le  permet également aux d isposi ti fs  p lus  anciens  de  reconnaître  
un  format de  connexion  p lus  récent à  parti r d 'un  con trôleur qu ' i l  ne  peut  pas  prendre  en  
charge,  et  de  générer un  défaut.  Dans  ce  cas,  l e  défau t  doi t être  le  code  d 'erreur de  
défau t de  nœud  4:  Erreur de  format de  données.  Les  ou ti ls  de  d iagnostic  de  réseau  
peuvent également défin i r l a  révis ion  de  format afi n  de  savoir comment anal yser l e  paquet  
de  données  de  connexion .  Lorsque  la  connexion  E/S  est  établ ie ,  l e  numéro  de  révis ion  de  
format est également i nd iqué  par le  poin t de  connexion  E/S  dans  l e  chem in  d 'appl ication  
du  service  Forward_Open  (voi r 6. 4) .  La  valeur de  révis ion  de  format ne  doi t pas  varier 
pendant tou te  la  durée  de  vie  de  la  connexion ,  et  sa  véri fication  par le  d ispos i ti f n 'est par 
conséquent  nécessai re  que  pour l e  prem ier paquet reçu .  

•  I D  de  m ise  à  j our:  Ce  numéro  de  transaction  cycl i que  est incrémenté  à  chaque  période  de  
m ise  à  j our.  L ' ID  de  m ise  à  j our s 'apparente  au  nombre  de  séquences  CIP  et permet au  
d ispos i ti f de  déterm iner s i  l a  mémoire  tampon  de  connexion  contien t de  nouvel l es  
données.  S i  l e  d ispos i ti f n 'est pas  synchron isé  ou  ne  prend  pas  en  charge  les  services  de 
synchron isation  temporel le,  l es  données  de  datation  ne  sont pas  i ncluses  ou  ne  sont pas  
val i des.  L' ID  de  m ise  à  j our est donc le  seu l  moyen  dont  d ispose  l e  d ispos i ti f pour détecter 
l es  nouvel l es  données  de  connexion .  Dans  ce  cas,  l ' I D  de  m ise  à  j our de  connexion  
Contrôleur-Disposi ti f est  appl iqué  à  l ' ID  de  m ise  à  j ou r de  la  connexion  D isposi ti f-
Contrôleur su ivant.  

L' I D  de  m ise  à  j our permet également au  d ispos i ti f de  déterm iner s i  u ne  m ise  à  j our a  été  
perdue.  Tou t sau t dans  l ' I D  de  m ise  à  j our consti tue  une  ind ication  de  perte  d 'un  paquet  
de  m ises  à  j our l ors  d 'une  transm ission .  Lorsque  l e  nombre  de  m ises  à  j our manquées  
consécutives  dépasse  la  valeur donnée  par l 'a ttribut  de  classe,  à  savoir L im i te  supérieure  
du  déla i  de  m ise  à  j ou r du  contrôleur,  l e  défaut de  m ise  à  j our de  l a  connexion  de  
commande  est i nd iqué  par l 'a ttribu t de  classe  de  défau ts  de  nœud  de  l 'Objet Axe  de  
d ispos i ti f de  mouvement.  Ce  défau t peut  être  supprimé par l es  seu les  fermeture  et  
ouverture  de  l a  Connexion  E/S  CIP  Motion .  Un  attribu t facu l tati f L im i te  i n férieure  du  dé lai  
de  m ise  à  j our du  con trôleur est également d ispon ible .  Lorsque  le  nombre  de  m ises  à  j our 
manquées  consécutives  dépasse  l a  valeur maximale  donnée  par l 'attribu t  de  classe,  à  
savoir L im i te  i n férieure  du  dé la i  de  m ise  à  j our du  contrôleur,  l 'a larme de  m ise  à  j our de  l a  
connexion  du  contrôleur est ind iquée  par l 'attribut  de  classe  d 'a larme de  nœud  de  l 'Objet 
Axe  de  d isposi ti f de  mouvement.  L 'a larme est i n terrompue  dès  la  réception  d 'une  nouvel l e  
m ise  à  j our.  

•  Contrôle  de  nœud :  Cet é lément est appl i qué  à  l 'attribu t de  classe  d 'Objet Axe  de  d ispos i ti f 
de  mouvement "Contrôle  de  nœud",  u ti l i sé  pour contrôler l 'état  d u  nœud  de  
communication  de  d isposi ti f associé.  Voi r 7 . 2 . 2. 1  (Objet Axe  de  d isposi ti f de  mouvement)  
pour p l us  de  détai ls .  

6.4.3.2 .2  En-tête  de  connexion  fixe  

Si  l e  format de  connexion  est une  connexion  Con trôleu r-D isposi ti f fixe,  l 'en -tête  ci -dessus  est  
imméd iatement su ivi  du  B loc de  données  d ' i nstance.  

6.4.3.2 .3  En-tête  de  connexion  variable  

Si  l e  format de  connexion  est une  connexion  Contrôleur-D isposi ti f variab le,  l 'en -tête  de  
connexion  con tien t a lors  des  champs  supplémentai res  re lati fs  à  l 'adressage et à  l a  datation  
de  d ispos i ti f mu l tiaxe  comme représen té  à  l a  F igure  1 7 .  
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En-tête  de  connexion  

Format de  connexion  Révis ion  de  format  I D  de  m ise  à  j ou r Contrôl e  de  nœud  

Compte  d ' i nstances  – Dern ier I D  reçu  Ensemble  de  données  
temporel l es  

Datati on  du  con trôleur 

Décal age  temporel  du  con trôl eur 
IEC 

Figure 1 7  – En-tête  de  connexion  

•  Compte  d ' instances:  cette  va leur reflète  l e  nombre  de  B locs  de  données  d ' i nstance  
présents  dans  l a  structure  de  données  de  connexion  Contrôleur-D isposi ti f CI P  Motion .  

•  Dern ier ID  reçu :  I D  de  m ise  à  j our du  dern ier b loc de  données  de  connexion  D isposi ti f-
Contrôleur effectivement tra i té  par l e  contrôleur.  Le  dern ier ID  reçu  est u ti l i sé  par l e  
d ispos i ti f pour déterm iner s i  les  données  envoyées  on t été  tra i tées  avec succès.  Par 
exemple,  l es  codes  de  défaut transm is  comme partie  i n tégrante  du  b loc de  données  d 'état 
des  connexions  D isposi ti f-Contrôleur sont  répartis  en  séquences  dans  l e  j ournal  des  
défau ts  du  con trôleur.  I l  est recommandé que  le  d ispos i ti f l i se  l e  dern i er é lément ID  reçu  
afi n  de  déterm iner s i  l e  dern ier code  de  défaut  a  été  sais i  dans  le  j ournal  des  défauts,  
permettan t a ins i  au  d isposi ti f d 'envoyer l e  prochain  code  de  défaut  dans  l a  séquence.  

•  Ensemble  de  données  temporel les:  cet  octet de  matriciel  con tient  des  i nd icateurs  qu i  
déterm inen t l 'u ti l i sation  et l e  format des  in formations  de  synchron isation  du  contrôleur et 
du  d ispos i ti f comme spéci fié  dans  le  Tableau  6.  En  général ,  l a  va leur de  l 'ensemble  de  
données  temporel l es  envoyée par l e  con trôleur dans  le  cadre  d 'une  connexion  Contrôleur-
Disposi ti f déterm ine  non  seu lement l e  con tenu  du  b loc de  données  de  connexion  
Contrôleur-D isposi ti f,  mais  représente  également l 'ensemble  de  données  temporel l es  
demandé à  envoyer par l e  d isposi ti f dans  le  cadre  de  l a  connexion  D isposi ti f-Contrôleur.  
La  valeur de  cet  é lément est  transférée  vers  l 'a ttribu t d 'Objet  Axe  de  d ispos i ti f de  
mouvement "Ensemble  de  données  temporel les" .  

Tableau  6  – Ensemble  de  données  temporel les  

Bi t  Défin i tion  Syn taxe  

0  Datati on  
(horodatage)  

0  =  pas  de  datation  
1  =  datati on  i ncl use  

1  Décal age  
temporel  

0  =  pas  de  décal age  tempore l  – u ti l i ser l e  d ern ier déca lage  
1  =  décal age  tempore l  i ncl us  

2  D iagnosti c  de  
m i se  à  j ou r 

0  =  pas  de  données  de  d iagnosti c  de  m i se  à  j ou r dans  l e  cad re  de  l a  connexion  D -C  
1  =  données  de  d iagnosti c  de  m ise  à  j ou r dans  l e  cad re  de  l a  connexion  D -C  

3  D iagnosti c  
temporel  

0  =  pas  de  données  de  d iagnosti c  temporel  dans  l e  cadre  de  l a  connexion  D-C  
1  =  données  de  d iagnosti c  temporel  d ans  l e  cad re  de  l a  connexi on  D-C  

4  à  7  (Réservé)   

 

– Datation  – Lorsque  ce  b i t  est défi n i ,  l a  datation  du  contrôleur est i ncluse  dans  le  b loc 
de  l 'ensemble  de  données  temporel l es.  La  défin i tion  de  ce  b i t  i nd ique  également au  
d ispos i ti f de  renvoyer l es  datations  de  d isposi ti f au  con trôleur dans  l e  cadre  de  l a  
connexion  D isposi ti f-Contrôleur dans  l a  m ise  à  j our su ivan te.  E l l e  i nd ique  également 
au  d ispos i ti f d 'envoyer l e  décalage  temporel  de  d i sposi ti f s i  sa  valeur a  changé depu is  
l a  dern ière  m ise  à  j our.  S i  l e  d isposi ti f ne  prend  pas  en  charge  l a  synchron isation  
temporel le ,  i l  renvoie  s implement une  valeur nu l le  pour l a  datation ,  mais  ne  renvoie  
j amais  un  décalage  tempore l .  

– Décalage  temporel  – Lorsque  ce  b i t  est défi n i ,  l e  décalage  temporel  du  contrôleur est  
i nclus  dans  l e  b loc de  l 'ensemble  de  données  temporel l es.  Ce  b i t  est défin i  un iquement 
en  cas  de  changement de  la  va leur de  décalage  temporel  d u  con trôleur,  ce  qu i  se  
produ i t  re lati vement peu  souvent.  Noter que  ce  b i t  NE  déterm ine  PAS s i  l e  d isposi ti f 
envoie  son  décalage  temporel  de  d isposi ti f dans  la  m ise  à  j our su ivan te.  Ceci  est  
déterm iné  par l e  b i t  de  datation  et par l e  changement effecti f ou  non  du  décalage  
temporel  de  d ispos i ti f depu is  l a  dern ière  m ise  à  j our.  
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– D iagnostic  de  m ise  à  j our – B ien  qu 'aucune  donnée ne  soi t  associée  à  ce  b i t  dans  l 'en -
tête  de  connexion  Con trôleur-Disposi ti f,  l e  b i t  de  d iagnostic de  m ise  à  j our dans  le  
cadre  de  l ad i te  Connexion  ind ique  au  d isposi ti f d 'envoyer des  données  de  d iagnostic  
de  m ise  à  j our dans  l a  m ise  à  j our su ivan te  de  l a  connexion  D isposi ti f-Contrôleur,  mais  
un iquement l orsqu 'une  ou  p lusieurs  va leurs  de  d iagnostic de  m ise  à  j our on t changé  
depu is  l a  dern ière  m ise  à  j our.  Ces  données  de  d iagnostic de  m ise  à  j ou r comportent  
l e  nombre  actuel  de  m ises  à  j our perdues  ou  retardées  à  parti r d u  contrôleur dans  l e  
cadre  de  l a  connexion  Contrôleur-D isposi ti f.  Le  d iagnostic  de  m ise  à  j our s 'appl i que  
aux d ispos i ti fs  i ndépendamment du  fai t  q u ' i l s  prennent ou  non  en  charge  l a  
synchron isation  temporel l e.  

– D iagnostic temporel  – B ien  qu 'aucune  donnée ne  soi t associée  à  ce  b i t  dans  l 'en -tête  
de  connexion  Con trôleur-Disposi ti f,  l e  b i t  de  d iagnostic temporel  dans  l e  cadre  de  
l ad i te  Connexion  i nd ique  au  d ispos i ti f d 'envoyer des  données  de  d iagnostic  temporel  
dans  l a  m ise  à  j our su ivan te  de  l a  connexion  D isposi ti f-Contrôleur.  Ces  données  de  
d iagnostic temporel  comporten t l a  datation  reçue  des  données  Contrôleur-Disposi ti f,  
a ins i  que  la  datation  de  transm iss ion  Disposi ti f-Contrôleur.  S i  l e  d ispos i ti f ne  prend  pas  
en  charge  l a  synchron isation  temporel l e,  i l  renvoie  s implement une  valeur nu l le  pour 
l es  é léments  de  d iagnostic temporel .  

•  Décalage  temporel  du  contrôleur:  Cet é lémen t est  inclus  dans  l 'en-tête  de  connexion  s i  l e  
b i t  de  décalage  temporel  est défin i  dans  l 'é lément de  l 'ensemble  de  données  temporel les .  
Le  décalage  temporel  du  con trôleur représente  la  va leur de  décalage  du  temps  système 
de  64  b i ts  associée  à  l a  datation  du  con trôleur qu i  su i t.  La  valeur de  cet é lément est 
transférée  vers  l 'attribu t de  classe  d 'Objet Axe  de  d isposi ti f de  mouvement du  même nom.  
La  valeur Décalage  temporel  d u  contrôleur permet au  d ispos i ti f de  déterm iner s i  l e  temps  
système défin i  dans  l e  con trôleur est étalé  par rapport à  celu i  du  d ispos i ti f.  En  pri ncipe,  l e  
temps  système en tre  le  d isposi ti f et l e  con trôleu r sont proches,  quel  que  soi t  l e  temps 
cons idéré.  Mais,  conformément au  protocole  de  synchron isation  CIP  de  l ' I EC  61 588: 2009,  
l 'horloge  maîtresse  du  système peu t corriger tou tes  les  secondes  la  référence  du  temps 
système d 'une  durée  s i gn i ficative  (une  heure,  par exemple).  En  effet,  l e  maître  l u i -même 
peu t changer s i  une  horloge  maîtresse  de  qual i té  supérieure  est détectée  par l e  système.  
Ces  mod i fications  brusques  apportées  à  l a  référence  du  temps  système se  propagent  vers  
l es  d i fféren ts  d ispos i ti fs  présents  sur l e  réseau ,  de  sorte  que  l e  contrôleur et  l e  d ispos i ti f 
fonctionnent avec des  valeurs  de  temps  système éta lées.  La  valeur Décalage  temporel  du  
con trôleur peut être  u ti l i sée  con j o in tement avec l a  va leur Décalage  du  temps  système du  
d ispos i ti f,  afi n  de  déterm iner s i  l e  temps  système en tre  le  d isposi ti f et  l e  contrôleur est 
éta lé  et,  s i  c'est l e  cas,  pour compenser cet  éta lement en  u ti l i sant  l 'a l gori thme de  
compensation  de  décalage  du  temps  système.  

La  valeur Décalage  temporel  du  con trôleur change relati vement peu  souven t,  c'est-à-d i re  
su i te  à  une  m ise  à  j ou r de  synchron isation  en traînée  défin ie  dans  l ' I EC  61 588,  qu i  se  
produ i t  généralement chaque seconde.  Ainsi ,  i l  est  recommandé  que  l e  con trôleur charge  
et  envoie  l es  données  de  décalage  temporel  u n iquement en  cas  de  changement de  la  
va leur.  I l  est nécessai re  que  l e  d ispos i ti f anal yse  un iquement l es  données  de  décalage  
temporel  du  con trôleur s i  l e  b i t  de  décalage  temporel  associé  est défin i  dans  l 'é l ément de  
l 'ensemble  de  données  temporel l es.  Dans  l e  cas  con trai re,  i l  continue  à  u ti l i ser l e  dern ier 
décalage  temporel  du  contrôleur reçu .  

•  Datation  du  contrôleur:  Cet é lémen t est i nclus  dans  l 'en -tête  de  connexion  s i  l e  b i t  de  
datation  est défin i  dans  l 'é lément de  l 'ensemble  de  données  temporel les.  La  datation  du  
con trôleur représente  l a  va leur Temps  système de  64  bi ts  au  début  de  l a  période  de  m ise  
à  j our du  con trôleur l orsqu 'un  événement de  synchron isation  de  l a  m ise  à  j our du  
con trôleur s 'est produ i t.  Autrement d i t,  l a  datation  du  contrôleur marque,  en  temps  absolu ,  
l e  début du  cycle  de  Connexion  CIP  Motion  actuel .  La  va leur de  cette  datation  est ca lcu lée  
par l e  contrôleur comme la  somme de  l a  va leu r d 'horloge  locale  du  contrôleur en  cas  
d 'événement de  synchron isation  de  m ise  à  j our et de  la  va leur Décalage  du  temps  
système du  con trôleur.  La  datation  du  con trôleur est donc d i rectement l iée  aux données  
de  cons igne  con tenues  dans  l a  connexion .  La  va leur de  cet é lémen t,  l orsqu 'e l l e  est l ue,  
est transférée  vers  l a  datation  du  con trôleur de  l 'attribu t de  classe  d 'Objet Axe  de  
d ispos i ti f de  mouvement.  Outre  l a  période  de  m ise  à  j our du  contrôleur,  é tabl i e  par l e  RPI  
du  service  Forward_Open,  et  l a  m ise  à  j our de  cons igne  cib le  (présen tée  ci -après),  l e  
d ispos i ti f d ispose  de  tou tes  l es  i n formations  dont i l  a  besoin  pour calcu ler l es  pol ynômes  
d ' in terpolation  de  cons igne,  afin  de  corriger l es  d i fférences  de  va leurs  des  données  de  
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cons igne  en tre  l a  synchron isation  de  m ise  à  j our du  d ispos i ti f et  d u  con trôleur.  Ces  
d i fférences  peuven t apparaître  lorsque  l a  période  de  m ise  à  j our du  con trôleu r n 'est pas  
un  en tier mu l tip le  de  l a  période  de  m ise  à  j our du  d ispos i ti f ou  l orsque  l es  m ises  à  j our du  
d ispos i ti f présentent un  déphasage par rapport au  con trôleur.  

Lors  de  l a  synchron isation  de  l a  connexion ,  l a  datation  du  con trôleur peu t être  u ti l i sée  par 
l e  d isposi ti f avec l a  période  de  m ise  à  j our du  con trôleur pour véri fi er l es  m ises  à  j our 
manquées  ou  retardées.  S i  l a  d i fférence entre  l a  dern ière  datation  du  con trôleur et l a  
datation  en  cours  du  d ispos i ti f local  dépasse  l a  valeur maximale  donnée  par,  

Déla i  de  défaut  max =  L im i te  supérieure  du  déla i  de  m ise  à  j our du  contrôleur ×  Période  
de  m ise  à  j our du  contrôleur,  

l e  défaut de  m ise  à  j our de  connexion  de  commande est i nd iqué  par l 'a ttribut de  classe 
Défau ts  de  nœud  de  l 'Objet Axe  de  d isposi ti f de  mouvement.  Un  attribut  facu l tati f L im i te  
i n férieure  du  dé la i  de  m ise  à  j our du  con trôleur est également d ispon ib le.  S i  l a  d i fférence  
en tre  l a  dern ière  datation  du  con trôleur et  l a  datation  en  cours  du  d ispos i ti f l ocal  dépasse  
l a  valeur maximale  donnée  par,  

Déla i  d 'a larme max =  Lim i te  i n férieure  du  délai  de  m ise  à  j our du  con trôleur ×  Période  de  
m ise  à  j our du  contrôleur,  

l 'Alarme de  m ise  à  j our de  connexion  du  con trôleur est i nd iquée  par l 'attribu t de  classe  
Alarme de  nœud  de  l 'Objet  Axe  de  d isposi ti f de  mouvement.  

Lorsque  l es  valeurs  Décalage  temporel  du  contrôleur ou  l es  valeurs  Décalage  temporel  du  
d ispos i ti f on t changé  depu is  l a  dern ière  m ise  à  j our,  l a  compensation  de  décalage  du  
temps  système doi t  être  appl iquée  à  l a  datation  du  contrôleur.  Voi r 6 . 4 . 6 .7  pour p lus  de  
détai ls .  Lorsque  les  décalages  temporels  n 'on t  pas  changé,  ce  qu i  est  généralement le  
cas,  l a  datation  du  con trôleur peu t être  appl i quée  d i rectement à  l 'Objet Axe  de  d ispos i ti f 
de  mouvement.  

6.4.3.3  Blocs  de  données  d ' instance  

6.4.3.3.1  Structure  générale  

L'En-tête  de  connexion  est su ivi  d 'un  ou  de  p lus ieurs  B locs  de  données  d ' i nstance,  comme le  
montre  l e  Compte  d ' instances  ci -dessus.  La  structure  de  base  du  B loc de  données  d ' instance  
est  représen tée  à  la  F igu re  1 8.  

Bloc de  données  d ' instance  

En-tête  de  données  d ' i nstance  

B loc de  données  cycl i q ues  

B loc de  données  d 'événement  

B l oc de  données  de  service  

IEC 

Figure 1 8  – Bloc de  données  d ' instance  

6.4.3.3.2  En-tête  de  données  d ' instance  

L'En-tête  de  données  d ' i nstance  contien t l es  i n formations  essen tie l l es  de  configuration  d ’axe  
nécessai res  à  l 'anal yse  et à  l 'appl ication  des  données  con tenues  dans  l es  trois  canaux de  
données  (voi r F igure  1 9).  Cet en-tête  est un iquement i nclus  dans  le  format Connexion  
variab le  afin  de  s 'adapter aux appl ications  de  d ispos i ti f mu l tiaxe.  Les  i n formations  qu ' i l  
con tien t peuvent être  u ti l i sées  par l ' i n terface  de  communication  du  d ispos i ti f  pour copier l es  
b locs  de  données  i nd ividuels  dans  des  mémoires  fixes  séparées  pour l e  tra i tement.  

S ' i l  est configuré  pour un  format Connexion  fixe,  seu l  l e  B loc de  données  cycl iques  d 'une  
seu le  i nstance  d 'axe  est  pris  en  charge.  I l  n 'est donc pas  u ti l e  que  l es  i n formations  précisent 
l e  numéro d ' i nstance  ou  l a  ta i l l e  du  b loc.  L'en- tête  de  données  d ' i nstance  n 'est donc pas  
i nclus .  
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En-tête  de  données  d ' instance 

Numéro  d ' i nstance  -  Tai l l e  de  b l oc d ' i nstance  Tai l l e  de  b l oc cycl i que  

Tai l l e  de  b l oc de  
consigne  cycl i q ue  

Tai l l e  de  b l oc cycl i que  Tai l l e  de  b l oc 
d 'événement 

Tai l l e  de  b l oc de  service  
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Figure 1 9  – En-tête  de  données  d ' instance  

•  Numéro d ' i nstance:  I l  s 'ag i t  du  numéro  d ' identi fication  de  l ' i nstance  Objet Axe  de  d isposi ti f 
de  mouvement spéci fique  à  l aquel le  s 'appl ique  l e  B loc de  données  d ' i nstance  su ivant.  Les  
i nstances  Objet Axe  de  d isposi ti f de  mouvement son t créées  comme une  séri e  con tiguë  de  
numéros  d ' i nstance  commençant par 1 .  Dans  la  structu re  de  données  de  connexion ,  l es  
numéros  d ' i nstance  de  chaque  B loc de  données  d ' instance  consécuti f doivent être  une  
séquence  ord ina le,  c'est-à-d i re  0 ,  1 ,  2 ,  3 ,  etc.  

NOTE  1  L' i nstance  0  est  d éfi n ie  comme étan t  l ' i nstance  de  cl asse  et  est  général ement  u ti l i sée  un iquement  
l ors  de  l ' i n i ti a l i sati on  afi n  de  confi gurer l es  attri bu ts  de  cl asse  de  l 'Obj et  Axe  de  d i spos i ti f d e  mouvement vi a  l e  
B loc de  données  de  service.  Dans  l e  cas  con trai re,  l a  séquence  de  B locs  de  données  d ' i nstance  commence 
avec l ' i nstance  1 .  

Par conséquent,  en  théorie,  l a  Connexion  E/S  CIP  Motion  peu t proposer j usqu 'à  
255  i nstances  d 'axe.  La  séquence des  numéros  d ' instance  de  la  Connexion  Con trôleur-
Disposi ti f déterm ine  l a  séquence  des  numéros  d ' i nstance  de  la  connexion  D isposi ti f-
Contrôleur u l térieure.  

•  Tai l l e  de  b loc d ' i nstance:  Cette  valeur représente  l a  ta i l l e  du  B loc de  données  d ' i nstance,  
en  mots  à  32  b i ts ,  en-tête  compris.  La  ta i l l e  de  b loc d ' i nstance  est u ti l e  lorsque  l e  
d ispos i ti f souhai te  accéder d i rectement au  B loc de  données  d ' i nstance  su ivan t sans  qu ' i l  
so i t  nécessaire  d 'aj outer l es  ta i l l es  de  b locs  cycl i que,  d 'événement et de  service.  Lorsque  
l a  ta i l le  de  b loc d ' i nstance  pour l a  connexion  Contrôleur-Disposi ti f est égale  à  zéro,  c'est-
à-d i re  qu ' i l  n ' y a  pas  de  b loc de  données  d ' i nstance,  l a  tai l l e  de  b loc d ' i nstance  pour l a  
connexion  D isposi ti f-Con trôleur su ivante  doi t  également être  égale  à  zéro.  

•  Tai l l e  de  b loc cycl ique:  Cette  valeur représente  l a  ta i l le  du  B loc de  données  cycl iques,  en  
un i tés  de  mot à  32  b i ts ,  en -tête  compris.  

NOTE  2  Pour l ' i nstance  0,  à  savoi r l ' i nstance  de  cl asse,  l a  ta i l l e  de  b l oc cycl i que  est  égale  à  0 ,  i nd i quan t  
l 'absence  de  b loc de  données  cycl i ques.  

•  Tai l l e  de  bloc de  cons igne  cycl ique:  Cette  valeur représente  l a  ta i l le  d u  B loc de  données  
de  cons igne  cycl i ques,  en  un i tés  de  mot à  32  b i ts,  en-tête  compris .  Une  ta i l l e  de  b loc de 
cons igne  cycl ique  de  0  i nd ique  que  l e  d isposi ti f n 'a  à  tra i ter aucune  donnée de  consigne  
cycl ique.  

•  Tai l l e  de  b loc d 'écri tu re  cycl i que:  Cette  valeur représente  l a  ta i l le  d u  B loc de  données  
d 'écri ture  cycl i ques,  en  un i tés  de  mot à  32  b i ts,  en -tête  compris .  Une  ta i l l e  de  b loc 
d 'écri ture  cycl i que  de  0  i nd ique  qu 'aucune donnée  d 'écri ture  cycl ique  n 'est actuel lemen t 
configurée  pour un  transfert vers  le  d ispos i ti f et,  par conséquent,  l e  d isposi ti f n 'a  à  tra i ter 
aucun  b loc d 'écri ture  cycl ique.   

•  Tai l l e  de  bloc d 'événement:  Cette  valeur représen te  l a  ta i l l e  du  B loc de  données 
d 'événement,  en  un i tés  de  mot à  32  b i ts ,  en-tête  compris.  Lorsque  l a  ta i l le  de  b loc 
d 'événement pour la  connexion  Contrôleur-D isposi ti f est égale  à  zéro,  c'est-à-d i re  qu ' i l  n ' y 
a  pas  de  véri fication  d 'événement acti ve,  la  tai l l e  de  b loc d 'événement pour la  connexion  
Disposi ti f-Contrôleur su ivan te  doi t également être  égale  à  zéro.  Ceci  ferme effecti vement 
l e  canal  d 'événement.   

•  Tai l l e  de  b loc de  service:  Cette  va leur représente  l a  ta i l l e  d u  B loc de  données  de  service,  
en  un i tés  de  mot à  32  b i ts,  en-tête  compris .  S i  l a  va leur Tai l l e  de  bloc de  service  est nu l le ,  
i l  n 'existe  aucune demande de  service  à  tra i ter.  Lorsque  la  ta i l l e  de  b loc de  service  pour l a  
connexion  Con trôleur-D isposi ti f est égale  à  zéro,  l a  ta i l l e  de  b loc de  service  pour l a  
connexion  D isposi ti f-Contrôleur doi t  également être  égale  à  zéro.  Ceci  ferme 
effecti vement l e  canal  de  service.  
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6.4.3.3.3  Bloc de  données  cycl iques  

Le B loc de  données  cycl i ques  comprend  des  données  de  commande à  priori té  é levée  qu i  son t 
m ises  à  j ou r à  chaque cycle  de  connexion  su r la  base  de  l a  Période  de  m ise  à  j ou r du  
con trôleur.  L'en-tête  de  données  cycl i ques,  p l acé  en  hau t du  b loc de  données  cycl iques,  est  
tou jours  i nclus ,  q uel  que  soi t  l e  format de  connexion .  Cet en-tête  con tient l es  é léments  
essen tie ls  re lati fs  au  contenu  du  b loc de  données  cycl i ques  de  la  connexion  Contrôleur-
Disposi ti f et de  la  connexion  D isposi ti f-Contrôleur,  e t au  con texte  des  données  déterm iné  par 
l e  mode de  commande et  l a  Configuration  de  réaction  (voi r F i gure  20) .  I l  fourn i t également un  
mécan isme de  contrôle  de  l 'état d ’axe  de  d ispos i ti f ci b lé.  

Bloc de  données  cycl iques  

Mode  de  commande  Mode  de  réaction  Commande  d 'axe  É tat  de  commande  

Ensemble  de  données  de  
cons igne  

Ensemble  de  données  
rée l l es  

Ensemble  de  données  
d 'état  

Commande  d ' i n terpolati on  

Données  cycl i ques  
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Figure 20  – Bloc  de  données  cycl iques  

•  Mode  de  commande:  Les  4  b i ts  i n férieurs  de  cet é lément à  8  b i ts  déterm inen t l e  con texte  
de  mode  de  commande  des  données  de  cons igne  actuel lement configurées  dans  le  
con trôleur de  mouvement,  comme représenté  à  l a  F igu re  21 .  

Bi t  7          B i t  0  

Mode de  commande  

réservé  – 4  b i ts  Mode  de  commande  – 4  b i ts  

IEC 

Figure 21  – Mode  de  commande  

Cette  va leur peu t être  mod i fiée  en  l i gne,  voi re  lorsque  l 'axe  de  d isposi ti f est à  l 'état 
Exécu tion .  S i  u ne  transi ti on  Mode de  commande  particu l i ère  n 'est  pas  prise  en  charge  par 
l e  d ispos i ti f,  une  exception  est générée,  qu i  peut  être  configurée  pour exécu ter l ' une  des  
actions  en  réponse  à  une  trans i tion  i l l égale.  

La  valeur de  cet  é lément est  transférée  vers  l 'attribu t d 'Objet  Axe  de  d ispos i ti f de  
mouvement du  même nom.  La  défin i tion  de  l 'attribu t Mode  de  commande complet peu t 
être  consu l tée  dans  les  tab les  d 'attribu t d 'Objet  Axe  de  d ispos i ti f de  mouvement (voi r 
7 . 3. 2 . 2 . 1 ) .  

•  Mode  de  réaction :  Les  4  b i ts  i n férieurs  de  cet é lément à  8  b i ts  déterm inen t l e  contexte  de  
réaction  des  données  de  consigne  actuel lement configurées  dans  l e  con trôleur de  
mouvement,  comme représenté  à  l a  F igure  22.  

Bi t  7          B i t  0  

Mode de  réaction  

réservé  – 4  b i ts  Mode  de  réaction  – 4  b i ts  

IEC 

Figure 22  – Mode  de  réaction  

Les  données  de  posi tion  de  consigne  peuvent fa i re  référence  aux nombres  de  réactions  
de  Réaction  1  ou  de  Réaction  2 ,  ou  aux un i tés  moteur pour l es  opérations  sans  capteur.  
Cette  valeur peu t être  mod ifiée  en  l i gne,  et  s i  e l l e  est prise  en  charge  par l e  d ispos i ti f,  
vo i re  lorsque  l 'axe  de  d i sposi ti f est à  l 'é tat Exécution .  S i  une  trans i ti on  Mode de  réaction  
particu l i ère  n 'est pas  prise  en  charge  par l e  d isposi ti f,  une  exception  est générée,  qu i  peut 
être  configurée  pour exécuter l 'une  des  actions  en  réponse  à  une  trans i tion  i l légale.  

La  valeur de  cet  é lémen t est  transférée  vers  l 'attribu t d 'Objet  Axe  de  d ispos i ti f de  
mouvement du  même nom.  La  défin i ti on  de  l 'attribu t Mode de  réaction  complet peu t être  
consu l tée  dans  les  tables  d 'attribu t d 'Objet  Axe  de  d ispos i ti f de  mouvement (voir 7. 3 .6 .2) .  

International  Electrotechnical  Commission

 



 – 338  – I EC 61 800-7-202: 201 5  © I EC  201 5  

•  Commande  d 'axe:  Un  code  énuméré  à  8  b i ts  qu i  peut être  u ti l i sé  pour exécu ter 
d i rectement les  opérations  de  changement d 'état d ’axe  n ' impl iquan t pas  de  transmettre  ou  
de  renvoyer l es  paramètres  du  d ispos i ti f,  et donc,  de  l ancer un  service  CIP.  Ce 
mécan isme est décri t  en tièrement dans  le  paragraphe  Commande d 'état de  l 'Objet Axe  de 
d isposi ti f de  mouvement (voi r 7. 6 . 1 . 2).  Les  énumérations  va l ides  de  cet é lémen t de  
données  sont présentées  dans  l e  Tableau  7.  

Tableau  7  – Commande  d 'axe  

Code de  demande  Opération  demandée  

0  Pas  de  demande  

1  Demande  d 'acti vation  

2  Demande  de  désacti vation  

3  Demande  d ’ i n terruption  

4  Demande  de  réin i ti a l i sati on  su i te  à  une  i n terrupti on  

5  Demande  d 'abandon  

6  Demande  de  réin i ti a l i sati on  su i te  à  un  d éfaut  

7  Demande  d 'arrêt  de  processus  

8  Demande  de  changement  de  référence  de  posi ti on  réel l e  

9  Demande  de  changement  de  référence  de  posi ti on  de  
consigne  

1 0  à  1 26  (Réservé)  

1 27  Demande  d 'annu lation  

1 28  à  255  (Spéci fi q ue  au  fou rn i sseur)  

 

•  É tat de  commande:  Valeur de  matricie l  qu i  peu t être  i n terrogée par l e  d i spos i ti f afin  de 
déterm iner l 'état  de  l a  commande au  cou rs  du  processus  d ' i n i ti a l i sation .  La  valeur de  cet 
é lément est transférée  au  numéro  d ’attribu t 89  de  l ’Objet Axe  de  d ispos i ti f de  mouvement 
facu l tati f,  État  de  commande,  s ’ i l  est pris  en  charge  par l e  d ispos i ti f.  Les  b i ts  val i des  de  
cet é lément de  données  son t présentés  dans  l e  Tableau  8 .  

Tableau  8  – État de  commande  

Bi t  Bi t d 'État de  commande  Description  

0  Confi gu ration  achevée  Ce  b i t  est  d éfi n i  l orsque  l e  con trôl eur a  achevé  l a  
confi gu rati on  de  tous  l es  attri bu ts  d ' i nstance  d 'axe  au  
cours  de  l a  phase  d ’ i n i ti a l i sation .  

1  (Réservé)   

 

Voi r Attri bu t  89  de  l ’Objet  Axe  de  d i spos i ti f de  
mouvement  

2  Bus  de  converti sseur acti vé  

3  Bus  de  converti sseur sans  charge  

4  Perte  de  pu i ssance  en  couran t a l ternati f 
du  converti sseur 

5  à  7  (Réservé)  

 

•  Ensemble  de  données  de  cons igne:  Cette  va leur de  matricie l  comporte  un  b i t  défi n i  pour 
chaque référence  de  consigne  en  temps  réel  potentie l l e  (voi r Tableau  9).  Les  données  de  
consigne  apparaissen t dans  le  même ordre  dans  l 'ensemble  de  données  de  cons igne  que  
l es  numéros  de  b i t.  Ainsi ,  l 'accélération  de  consigne  apparaît avan t l e  Couple  de  consigne  
dans  l a  structure  de  données  en  temps  réel  de  l a  connexion  Con trôleur-D isposi ti f.  

La  va leur de  cet  é lément est  transférée  vers  l 'attribu t d 'Objet  Axe  de  d isposi ti f de  
mouvement "Ensemble  de  données  de  cons igne".  
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Tableau  9  – Ensemble  de  données  de  consigne  

Bi t  É lément de  données  de  consigne  du  contrôleur  Type  de  données  

0  Posi ti on  de  consigne   LREAL ou  DINT a  

1  Vi tesse  de  consigne   REAL 

2  Accélération  de  consigne   REAL 

3  Couple  de  consi gne   REAL  

4  (Réservé)  (Réservé)  

5  (Réservé)  (Réservé)  

6  Compte  des  cycles  de  dérou lement  DI NT 

7  Dépl acement de  pos i ti on  DINT 

a  Type  de  données  pou r l a  pos i t i on  de  consigne  déterm iné  par l 'é l ément  de  commande  de  consigne  défi n i  ci -
dessous.  Le  type  de  données  de  pos i ti on  de  consi gne  peu t  être  LREAL ou  DINT te l  q ue  déterm iné  par 
l 'é l ément de  commande  de  consigne.  

 

Les  É léments  de  données  de  cons igne  du  con trôleur ci -dessus  s 'appl i quent à  l a  structure  
de  données  cycl iques  de  l a  connexion  Contrôleur-Disposi ti f et  son t m is  en  
correspondance  avec l es  attribu ts  correspondants  de  l 'Objet Axe  de  d isposi ti f de  
mouvement comme représenté  au  Tableau  1 0 .  

Les  un i tés  des  É lémen ts  de  données  de  cons igne  correspondent à  cel l es  défin ies  pour 
l 'attribu t d 'Objet Axe  de  d ispos i ti f de  mouvement associé.  

Tableau  1 0  – M ise  en  correspondance  de  l 'élément de  données   
de  consigne avec l 'attribut d 'Objet  Axe  de  d isposi ti f de  mouvement 

Bi t  É lément de  données  de  consigne  Attribut d 'Objet Axe  de  d i sposi ti f de  mouvement 

0  Posi ti on  de  cons igne  (LREAL)  

Posi ti on  de  cons igne  (DINT)  

Commande  de  posi ti on  du  contrôl eur – Vi rgu le  fl ottan te  

Commande  de  pos i ti on  du  contrôl eur – En tier 

1  Vi tesse  de  consigne   Cons i gne  de  vi tesse  du  contrôl eur 

2  Accélération  de  consigne  Consi gne  d 'accélérati on  d u  con trôl eu r 

3  Couple  de  consi gne  Consi gne  de  couple  du  contrôl eur 

4  (Réservé)  (Réservé)  

5  (Réservé)  (Réservé)  

6  Compte  des  cycles  de  dérou lement  Variable  l ocale  

7  Dépl acement  de  pos i ti on  Variable  l ocale  

 

I l  appartient au  contrôleur de  s 'assurer que  l es  données  de  connexion  con tiennent l es  
É léments  de  données  de  cons igne  nécessai res  à  la  prise  en  charge  du  mode de  
commande spéci fié.  

•  Ensemble  de  données  réel l es:  Cette  valeur de  matricie l  comporte  un  b i t  défi n i  pour 
chaque  attribut poten tie l  de  données  réel l es  en  temps  réel  à  i nclure  dans  l 'ensemble  de  
données  réel les  du  b loc de  données  d ' i nstance  de  l a  connexion  D isposi ti f-Contrôleur dans  
l a  m ise  à  j ou r su ivante  (voir Tableau  1 1 ) .  Les  données  réel l es  apparaissen t dans  l e  même 
ord re  que  les  numéros  de  bi t.  Ains i ,  l a  Pos i ti on  réel l e  apparaît avant  l a  Vi tesse  réel le  dans  
l a  structure  d 'ensemble  de  données  réel les.  Ce  mécan isme permet de  mod i fier l e  contenu  
de  l 'ensemble  de  données  réel les  à  tou t moment pendant l e  fonctionnement du  d isposi ti f.  
La  va leur de  cet  é lément est  transférée  vers  l 'attribu t d 'Objet  Axe  de  d ispos i ti f de  
mouvement "Ensemble  de  données  réel l es".  
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Tableau  1 1  – Ensemble  de  données  réel les  

Bi t  É lément de  données  réel les  produ i t  Type  de  données  

0  Posi ti on  réel l e  D INT 

1  Vi tesse  réel l e  REAL 

2  Accélération  réel l e  REAL 

3  (Réservé)  (Réservé)  

4  (Réservé)  (Réservé)  

5  (Réservé)  (Réservé)  

6  Compte  des  cycles  de  dérou lement  D INT 

7  Dépl acement de  posi ti on  DINT 

 

Les  é léments  de  données  réel l es  ci -dessus  son t m is  en  correspondance avec les  attribu ts  
correspondants  de  l 'Objet Axe  de  d isposi ti f de  mouvement comme représenté  au  
Tableau  1 2 .  Les  un i tés  des  é léments  de  données  réel les  correspondent à  cel les  défin ies  
pour l 'a ttribut  d 'Objet  Axe  de  d ispos i ti f de  mouvement associé.  

Tableau  1 2  – M ise  en  correspondance  de  l 'élément de  données   
réel les  avec l 'attribut  d 'Objet Axe  de  d ispositi f de  mouvement  

Bi t  É lément de  données  réel les   Attribu t d 'Objet Axe  de  d i sposi ti f de  
mouvement 

0  Posi ti on  réel l e  Retour en  pos i ti on  

1  Vi tesse  réel l e  Retour en  vi tesse  

2  Accélération  réel l e  Retour en  accélérati on  

3  (Réservé)  (Réservé)  

4  (Réservé)  (Réservé)  

5  (Réservé)  (Réservé)  

6  Compte  des  cycles  de  dérou lement  Variable  l ocale  

7  Dépl acement de  posi ti on  Variable  l ocale  

 

•  Ensemble  de  données  d 'état:  Cet octet de  matriciel  contien t des  i nd icateurs  qu i  
déterm inen t ce  que  le  con trôleur demande concernant l e  con tenu  de  l 'ensemble  de  
données  d 'état d u  b loc de  données  d ' i nstance  de  la  connexion  D isposi ti f-Contrôleur dans  
l a  m ise  à  j our su ivan te  (voir Tableau  1 3) .  Ces  b i ts  peuvent NE  PAS déterm iner 
un iquement s i  le  d isposi ti f envoie  l es  données  d 'état associées  dans  l a  m ise  à  j our 
su ivante  de  la  connexion  D isposi ti f-Contrôleur.  Cette  opération  peut être  déterm inée  par 
l e  d ispos i ti f sur l a  base  du  changement ou  non  des  données  d 'état associées  depu is  l a  
dern ière  m ise  à  j our de  l a  connexion  D isposi ti f-Contrôleur.  

Les  données  d 'état apparaissent dans  le  même ordre  que  les  numéros  de  b i t.  Ains i ,  l e  
type/code de  défaut d 'axe  apparaît avant,  par exemple,  l es  données  de  datation  de  défau t 
d 'axe  dans  l a  structure  Ensemble  de  données  d 'état.  P lus ieurs  attributs  comprenant  un  
é lément de  données  d 'état  sé lectionné  sont transm is  dans  l 'ordre  de  haut en  bas.  Ains i ,  l e  
type  de  défau t d 'axe  est transm is  avan t l e  Code de  défaut d 'axe.  La  consu l tation  de  
l 'attribu t correspondant de  l 'Objet Axe  de  d isposi ti f de  mouvement fourn i t l es  défin i ti ons  de  
chacun  de  ces  é léments  de  données  d 'état (voi r 7 . 3)  dans  l a  spéci fication  de  l 'Objet Axe 
de  d isposi ti f de  mouvement.  La  valeur de  cet é lément est  transférée  vers  l 'attribu t d 'Objet 
Axe  de  d ispos i ti f de  mouvement "Ensemble  de  données  d 'état" .  
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Tableau  1 3  – Ensemble  de  données  d 'état  

Bi t  É lément de  données  d 'état produ i t  Type de  données  

0  Type  de  défaut  d 'axe  
Code  de  défaut  d 'axe  
Sous-code  de  défau t  d 'axe  
Action  de  défau t  d 'axe  
Datati on  de  défau t  d 'axe  

USINT  
USINT  
USINT  
USINT  
LI NT 

1  Type  d 'a l arme  d 'axe  
Code  d 'a larme  d 'axe  
Sous-code  d 'a larme  d 'axe  
É tat  d 'a larme  d 'axe  
Datati on  d 'a larme d 'axe  

USINT  
USINT  
USINT  
USINT  
LI NT 

2  É tat  d 'axe  
É tat  d 'axe  – Mfg  

DWORD 
DWORD 

3  É tat  E/S  d 'axe  
É tat  E/S  d 'axe  – Mfg  

DWORD 
DWORD 

4  É tat  de  sécuri té  d ’axe  
É tat  de  sécuri té  d ’axe  – Mfg  
É tat  de  sécuri té  d ’axe  
Rempl i ssage[3]  

DWORD 
DWORD 
USINT  
USINT[3]  

5  (Réservé)  (Réservé)  

6  (Spéci fi que  au  fou rn i sseur)  (Spéci fi q ue  au  fou rn i sseur)  

7  (Spéci fi que  au  fou rn i sseur)  (Spéci fi q ue  au  fou rn i sseur)  

 

Lorsque  ces  bi ts  sont défin is  et  l orsque  l a  valeur d 'état associée  a  changé  dans  l e  
d isposi ti f,  ce  dern ier doi t  renvoyer l ad i te  va leur dans  l a  m ise  à  j our D isposi ti f-Contrôleur 
su ivante.  Les  va leurs  de  données  d 'état changent  re lati vement peu  souven t,  et  de  ce  fa i t  i l  
peu t y avoir de  nombreuses  m ises  à  j our de  connexion  où  d i vers  é léments  de  l 'ensemble  
de  données  d 'état restent  stati ques.  I l  est recommandé  que  l e  d ispos i ti f ti re  profi t  de  ce  
fai t  et défin isse  un iquement l e  b i t  de  l 'ensemble  de  données  d 'état  dans  l a  m ise  à  j our 
Disposi ti f-Contrôleur l orsque  l ' une  des  valeurs  d 'état associées  a  changé.  Ains i ,  i l  est 
nécessaire  que  l e  d isposi ti f charge  un iquement,  par exemple,  l es  données  de  défau t d 'axe  
associées  au  b i t  0  Ensemble  de  données  d 'état,  l orsqu 'un  nouveau  défaut est  à  cons igner 
dans  un  rapport.  Dans  le  cas  contra ire,  i l  annu le  l e  b i t  0 .  Côté  con trôleur de  l a  connexion ,  
l e  contrôleur doi t anal yser e t tra i ter l es  données  de  défau t d 'axe  un iquement s i  l e  b i t  0  
Ensemble  de  données  d 'état est défin i .  Afi n  de  s 'assurer que  les  données  on t été  reçues,  
anal ysées  et trai tées  par l e  contrôleur avan t d 'annu ler le  b i t  Ensemble  de  données  d 'état,  
l e  d isposi ti f peu t exam iner l e  dern ier I D  de  m ise  à  j our de  l a  m ise  à  j our su ivan te  de  l a  
Connexion  Contrôleur-D isposi ti f de  man ière  à  confi rmer qu ' i l  correspond  ou  dépasse  l ' ID  
de  m ise  à  j our de  cette  m ise  à  j our D isposi ti f-Contrôleur.  

•  Commande de  cons igne:  L'octet con tien t l es  i n formations  nécessai res  au  con trôle  de  
l 'a lgori thme d ' i n terpolation  fi ne  et à  la  déterm ination  du  temps  cib le  des  données  de  
cons igne  de  l a  structure  Commande d 'axe  (voi r Tableau  1 4) .  La  valeur de  cet élément est 
transférée  vers  l 'attribu t d 'Objet Axe  de  d ispos i ti f de  mouvement "Commande  de  
cons igne" .  

Tableau  1 4  – Commande de  consigne  

Bi t  Défin i tion  Syn taxe  

0  à  1  M ise  à  j ou r de  cons igne  cible  0  =  Imméd iate  
1  =  Extrapoler (+ 1  Péri ode  de  m ise  à  j our)  
2  =  I n terpol er (+2  Péri odes  de  m ise  à  j ou r)  
3  =  (Réservé)  

2  à  3   Type  de  données  de  posi ti on  de  consigne  0  =  LREAL (Vi rgu l e  fl ottan te  de  64  b i ts)  
1  =  D INT (en ti er s i gné  à  32  b i ts)  
2  to  3  =  (Réservé)  

4  à  7   (Réservé)   
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M ise  à  j our de  cons igne  cible  – Cet en tier à  2  bi ts  défi n i t  un  temps  spéci fi que  par rapport  
à  la  datation  de  connexion  pour l equel  l es  données  de  cons igne  son t ciblées,  comme 
défin i  par le  p lan i ficateur de  mouvement du  contrôleur.  La  m ise  à  j our de  cons igne  cib le  
absolue  est l a  somme de  l a  datation  du  contrôleur depu is  l e  contrôleur et l e  produ i t  (M ise  
à  j our de  consigne  cib le  ×  Période  de  m ise  à  j our du  con trôleur).  

– Une  m ise  à  j our de  consigne  cib le  nu l le  impl ique  que  les  données  de  consigne  son t 
ciblées  pour l e  début  du  cycle  de  m ise  à  j ou r en  cours  et,  par conséquent,  nécess i te  
d 'être  imméd iatement appl i qué  à  l a  structure  de  commande.  Dans  ce  cas,  i l  n 'est pas  
u ti l e  de  procéder à  une  i n terpolation  fi ne.  Cette  s i tuation  peut  se  produ ire  l orsque  l a  
période  de  m ise  à  j our du  con trôleur est p l us  courte  que  ce l l e  du  d isposi ti f ou  que  l e  
mouvement contrôlé  d ’axe  est presque  constan t pendant l a  durée  de  l a  période  de  
m ise  à  j our du  contrôleur.  

– Une  m ise  à  j our de  cons igne  cib le  de  1  impl ique  que  la  cib le  des  données  de  cons igne  
est l 'événement de  synchron isation  M ise  à  j our de  connexion  su ivan t.  Dans  ce  cas,  
l ' i n terpolateur de  cons igne  fonctionne  pri ncipalement comme un  extrapolateur qu i  
estime l a  valeur su ivan te  des  données  de  consigne  en  fonction  de  l a  traj ectoi re  
présente  d ’axe.  I l  s 'ag i t  d 'un  paramètre  classique  lorsque  la  période  de  m ise  à  j our du  
con trôleur est comparable  à  cel le  du  d isposi ti f ou  que  le  mouvement contrôlé  d ’axe  est  
re lativement constant pendant  l a  durée  de  la  période  de  m ise  à  j our du  contrôleur.  

– Une  m ise  à  j our de  cons igne  cib le  de  2  impl i que  que  la  cib le  des  données  de  cons igne  
est composée de  deux événements  de  synchron isation  M ise  à  j ou r de  connexion  i ssus  
de  l a  datation  de  connexion .  Dans  ce  cas,  l ' i n terpolateur de  consigne  peu t calcu ler une  
traj ectoire  l i ssée  en  fonction  de  l a  d ynam ique  courante  du  moteur pour atte indre  l a  
va leur Données  de  consigne  au  moment cib lé.  I l  s 'ag i t de  l a  véri tab le  i n terpolation  fi ne,  
qu i  s 'appl ique  l orsque  l a  période  de  m ise  à  j our du  contrôleur est b ien  p l us  longue  que  
cel l e  du  d ispos i ti f.  

– Le  Tableau  1 5  résume l a  re lation  entre  l e  rapport  de  période  de  m ise  à  j ou r et  l a  m ise  
à  j our de  cons igne  cib le  recommandée.  

Tableau  1 5  – M ise  à  jour de  consigne  cible  et  rapport  de  période  de  mise  à  jour 

Rapport de  période  de  m ise  à  jou r 
(Période  de  m ise  à  jour du  contrôleu r /  Période  de  m ise  

à  jou r du  d i sposi ti f)  

M ise  à  jour de  
consigne  cible  recommandée  

2  ou  p l us  2  =  I n terpol er (+2  Péri odes  de  m ise  à  j our)  

½ à  2  1  =  Extrapoler (+ 1  Péri ode  de  m ise  à  j ou r)  

½ ou  moins  0  =  Imméd iate  

 

Type de  données  de  pos i ti on  de  cons igne  – Cet en tier à  2  bi ts  défi n i t  l e  type  de  données  
de  l 'é l ément de  données  de  pos i ti on  de  consigne.  Ceci  permet une  souplesse  de 
tra i tement du  très  g rand  nombre  de  représentations  d i fférentes  de  la  pos i ti on  de  cons igne  
dans  l ' i ndustrie.   

– Un  type  de  données  de  posi tion  de  cons igne  de  0  correspond  au  type  LREAL,  ou  à  un  
type  de  données  à  vi rgu le  fl ottan te  en  double  précis ion .  I l  est préférable  que  l a  m ise  
en  œuvre  prenne  en  charge  ce  type  de  données  dans  l a  mesure  où  i l  fou rn i t au  
d isposi ti f une  i n formation  de  commande fractionnée,  ce  qu i  produ i t u n  mouvement 
régu l i er.  

– Un  type  de  données  de  pos i tion  de  cons igne  de  1  correspond  au  type  DN IT,  ou  à  un  
type  de  données  à  en tier s i gné  à  32  b i ts .  Ce  type  de  données  est appl icable  aux 
d ispos i ti fs  d 'en traînement s imples  qu i  n 'exigen t pas  l a  précis ion  d 'une  valeur de  
posi tion  de  cons igne  à  vi rgu le  fl ottan te  ou  ne  comportent pas  de  prise  en  charge  
matérie l l e  su ffisante  pour une  valeur mathématique  à  vi rgu le  fl ottante  en  double  
précis ion .  

•  Données  de  cons igne  cycl i ques:  Les  données  de  cons igne  cycl i ques  con tiennent des  
données  à  priori té  é levée  qu ' i l  est nécessai re  d 'appl iquer à  l ’ i nstance  d 'axe  d 'entraînement 
associée  l ors  de  la  m ise  à  j our su ivante  du  d ispos i ti f.  Ce  b loc est  composé  d 'é léments  de  
données  de  consigne  appl iqués  en  référence  aux a l gori thmes  de  commande  du  d isposi ti f,  
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et  déterm inés  de  man ière  expl ici te  par l 'é lément Ensemble  de  données  de  cons igne  dans  
l 'En-tête  de  données  de  consigne  cycl iques.  

6.4.3.3.4  Bloc de  données  d 'écri ture  cycl iques  

Le  bloc de  données  d 'écri tu re  cycl i ques  peut être  u ti l i sé  pour mettre  à  j our de  man ière  
synchrone un  ou  p lus ieurs  paramètres  de  configuration  d 'Objet Axe  de  d ispos i ti f de  
mouvement cib lés  dans  l e  d isposi ti f.  Ce  mécan isme peu t être  u ti l i sé  con j oin tement avec un  
programme Bloc de  fonctions  pour mettre  en  œuvre  des  a l gori thmes  soph isti qués  de  
commande de  boucle  externe,  de  séquencement de  gain  et  de  l im i tation  d ynam ique.  À 
l ' i nverse  des  demandes  de  service  Défin i tion  d 'attribu t d 'axe  du  canal  de  service,  don t l e  
tra i tement peut durer p l usieurs  cycles  de  m ise  à  j our de  d ispos i ti f,  l e  mécan isme de  données  
d 'écri ture  cycl iques  garanti t  l 'appl ication  du  paramètre  cib lé  à  l a  m ise  à  j our su ivan te  de  
d ispos i ti f d ispon ib le.  

Le  b loc de  données  d 'écri ture  cycl iq ues  est un iquement pris  en  charge  dans  le  format 
Connexion  variab le  (voi r F igure  23) .  

Bloc de  données  d 'écri ture  cycl iques  

I D  de  b l oc  d 'écri tu re  cycl i q ue  – I D  de  b l oc  de  l ectu re  cycl i que  – 

Données  d 'écri tu re  cycl i ques  

IEC 

Figure 23  – Bloc de  données  d 'écri ture  cycl iques  

L'en-tête  associé  pour ce  b loc con tien t l es  é léments  essentie ls  re lati fs  au  con tenu  des  b locs  
de  données  d 'écri ture  et  de  l ecture  cycl i ques  de  la  m ise  à  j our su ivan te  de  l a  Connexion  
D isposi ti f-Con trôleur.  

•  I D  de  bloc d 'écri ture  cycl ique:  Cet ID  de  8  b i ts  déterm ine  la  structu re  prédéfin ie  du  b loc 
d 'écri ture  cycl ique à  appl iquer aux données  d 'écri ture  cycl i ques  pour cette  m ise  à  j our.  
Les  structures  de  b loc d 'écri ture  cycl i que  son t défin ies  à  l 'a ide  du  service  L iste  de  
défin i tion  des  données  d 'écri tu re  cycl i ques.  La  va leur i n i tia le  pour l ' I D  du  b loc d 'écri ture  
cycl ique  est  0 ,  ce  qu i  correspond  à  un  ensemble  nu l  de  données  d 'écri ture  cycl iques.  Une  
réponse  correcte  au  service  L iste  de  défin i ti on  des  données  d 'écri tu re  cycl i ques  i nclu t un  
nouvel  ID  augmenté  de  b loc d 'écri tu re  cycl ique  qu i  peu t être  u ti l i sé  dans  l a  m ise  à  j our de 
connexion  su ivante  pour transmettre  les  données  cycl i ques  dans  ce  format.  L ' I D  de  b loc 
d 'écri ture  cycl i que précéden t et  sa  s tructure  associée  doivent être  conservés  tant  que  l e  
con trôleur ne  demande pas  la  transm iss ion  du  nouvel  I D  de  bloc d 'écri ture  cycl ique,  
l 'ancien  ID  et la  défin i tion  de  structu re  du  bloc d 'écri ture  cycl ique  n 'étant a lors  plus  
obl i gatoi res.  

•  I D  de  b loc de  l ecture  cycl ique:  Cet  I D  de  8  bi ts  déterm ine  la  structure  prédéfin ie  du  b loc 
de  l ecture  cycl ique  à  appl i quer aux données  de  l ecture  cycl iques  pour la  m ise  à  j our 
su ivante  de  la  connexion  Disposi ti f-Contrôleu r.  Les  structures  de  b loc de  l ecture  cycl i que  
son t défin ies  à  l 'a ide  du  service  Défin i ti on  du  b loc de  données  de  l ecture  cycl i ques.  La  
valeur i n i tia le  pour l ' ID  du  b loc de  l ecture  cycl i que  est 0 ,  ce  qu i  correspond  à  un  ensemble  
nu l  de  données  de  lecture  cycl iques.  Une  réponse  correcte  au  service  Liste  de  défin i ti on  
des  données  de  l ecture  cycl i ques  i nclu t un  nouvel  I D  de  b loc de  l ecture  cycl i que  augmenté  
qu i  peu t être  u ti l i sé  dans  la  m ise  à  j our de  l a  connexion  su ivan te  pour permettre  au  
d ispos i ti f d 'u ti l i ser l e  nouveau  format de  données  de  lecture  cycl iques  pour la  m ise  à  j our 
su ivante  d ispon ib le  de  l a  connexion  D isposi ti f-Con trôleu r.  

•  Données  d 'écri tu re  cycl i ques:  Les  données  d 'écri ture  cycl i ques  contiennen t des  d onnées  à  
priori té  élevée  qu ' i l  fau t appl iquer à  l ' i nstance  d 'axe  de  d ispos i ti f associée  lors  de  la  m ise  
à  j our su ivante  du  d isposi ti f d 'en traînement.  Ce  b loc est composé d 'é léments  de  données  
paramétriques  appl i qués  aux attributs  d 'Objet Axe  de  d ispos i ti f de  mouvement u ti l i sés  par 
l es  a lgori thmes  de  commande.  Le  con tenu  des  données  d 'écri ture  cycl i ques  est déterm iné  
de  man ière  expl ici te  par l a  structure  i denti fi ée  par l ' I D  de  bloc d 'écri tu re  cycl i que  se  
trouvant dans  l 'en -tête  de  données  d 'écri ture  cycl i ques.  L'ordre  des  données  d 'attribut 
dans  l e  B loc de  données  d 'écri ture  cycl iques  est  déterm iné  par ce lu i  des  I D  d 'attribu t de  l a  
demande  Set_Cycl ic_Wri te_List.  Les  é léments  de  données  d 'attribu t doivent être  du  texte  
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a l i gné.  Les  mots  à  32  b i ts  et à1 6  bi ts  sont respectivement a l i gnés  sur 32  et  1 6  b i ts.  Le  
rempl issage  doi t  être  ajouté  pour conserver l 'a l i gnement des  mots.  

EXEMPLE  La  F i gu re  24  représente  un  b l oc de  données  d 'écri tu re  cycl i ques  avec 3  attri bu ts  où  l es  Attri bu ts  1  
et  3  son t  des  val eu rs  à  32  b i ts ,  tand is  que  l 'Attri bu t  2  est  u ne  val eu r à  1 6  b i ts .  

Valeu r d ’ attri bu t  1  

Valeu r d ’ attri bu t  2  1 6  b i ts  – réservé  

Valeu r d ’ attri bu t  3  

IEC 

Figure 24 – Bloc de  données  d 'écri ture  cycl iques  

6.4.3.4  Bloc de  données  d 'événement 

Le  b loc de  données  d 'événement permet d 'achem iner des  i n formations  concernant l e  canal  
d 'événements .  En  particu l i er,  l e  b loc de  données  d 'événement de  l a  connexion  Contrôleu r-
Disposi ti f permet de  contrôler l 'armement des  fonctions  de  véri fication  des  événements  dans  
l e  d ispos i ti f,  et  d ’acqu i tter l a  réception  des  noti fi cations  d 'événement provenant du  d isposi ti f 
envoyées  par l ' i n terméd iai re  du  b loc de  données  d 'événement de  l a  connexion  D isposi ti f-
Contrôleur.  

Le  format du  b loc de  données  d 'événement de  l a  connexion  Con trôleur-Disposi ti f est 
représenté  à  l a  F igure  25.  

Bloc de  données  d 'événement 

Commande  de  véri fi cation  d 'événement  

Ensemble  de  données  
d 'en reg istrement  

Ensemble  de  données  
d 'ori g i ne  

Ensemble  de  données  
d 'observation  

— 

Données  d 'événement  d 'enreg i strement  

Données  d 'événement  d 'ori g i ne  

Données  d 'événement d 'observation  

Acqu i ttement 
d 'événement  I D1  

Acqu i ttement  
d 'événement  É tat  1  

Acqu i ttement  
d 'événement I D2  

Acqu i ttement  
d 'événement État  2  

…  

IEC 

Figure 25 – Bloc  de  données  d 'événement 

En  présence du  b loc de  données  d 'événement,  l 'é lémen t Commande de  véri fication  
d 'événement déterm ine  quels  son t l es  é lémen ts  supplémentai res  i nclus .  Les  é léments  qu i  
commencent avec l 'ensemble  de  données  d 'enreg istrement et  s 'étendent par l ' i n terméd ia i re  
des  données  d 'événement d 'observation  consti tuen t des  données  étendues  et existen t 
un iquement s i  l e  b i t  Format Étendu  est défi n i  dans  l e  mot Commande de  véri fication  
d 'événement.  Les  é lémen ts  # d ' ID  d 'acqu i ttement d 'événement et # d 'état d 'acqu i ttement 
d 'événement son t répétés  en tre  0  et  7  fois ,  comme déterm iné  par l e  champ Compte  des  b locs  
d 'événement dans  le  mot Commande de  véri fication  d 'événement.  Lorsqu 'un  nombre  impair 
de  b locs  d 'événements  est  i nclus,  l e  b loc de  données  d 'événement est  rempl i  j usqu 'à  une  
l im i te  de  32  b i ts  avec deux octets  non  u ti l i sés.  

•  Commande  de  véri fication  d 'événement:  Ce  mot à  32  b i ts  est copié  dans  l 'attribu t d 'Objet  
Axe  de  d isposi ti f de  mouvement du  même nom  u ti l i sé  pour activer d i fféren tes  entrées  du  
d isposi ti f ( les  entrées  de  marqueur et d 'enreg istrement,  par exemple)  afin  de  générer des  
événements .  Lorsque ces  événements  se  produ isen t,  l e  d ispos i ti f capture  l 'heure  et l a  
pos i tion  exacte  d ’axe  l ors  du  dérou lement de  l 'événement.  Les  4  dern iers  b i ts  de  l 'é lément 
Commande de  véri fication  d 'événement consti tuen t un  champ de  b i t  spécia l ,  don t l es  3  
b i ts  de  poids  faib le  spéci fient l e  nombre  d 'événements  acti fs,  et  q u i  est  l i ttéra lement le  
nombre  d ' ID  d 'acqu i ttemen t d 'événement fi guran t dans  ce  b loc de  données  d 'événement.  
Le  b i t  de  poids  fort active  l e  format du  B loc de  données  d 'événement étendu .  Une  
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défin i tion  exhaustive  de  l 'attribu t  Commande  de  véri fication  d 'événement peu t être  
consu l tée  en  7. 3. 7 .2 . 1 .  

Le  mécan isme de  base  de  commande  d 'événement fonctionne  comme spéci fié  dans  l e  
Tableau  1 6.  

Tableau  1 6  – Cycle  d 'événements  de  base  

Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur défi n i t  l e  b i t  
Commande  de  véri fi cation  
d ’événement  approprié  pou r 
rechercher u ne  cond i ti on  d 'erreur 
spéci fi que.  P l us ieu rs  b i ts  du  mot  
Commande  de  véri fi cation  
d 'événement peuvent  être  défi n i s  à  
un  i nstant  donné.   

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f détecte  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  défi n i ,  pu i s  exécute  
l 'action  de  véri fi cati on  d ’événement  
demandée.   

Le  con trôl eur déterm ine  que  l e  b i t  
É tat  de  véri fi cati on  d 'événement  
provenant du  d i sposi ti f est  défi n i ,  
i nd i quant que  l e  d éclencheu r 
d 'événements  spéci fi é  est  "armé"  au  
n i veau  du  d i sposi ti f.  En  commençant  
par cette  m ise  à  j ou r,  l e  contrô l eur 
peut  trai ter tou tes  l es  noti fi cati ons  
d 'événement provenant du  d i sposi ti f 
qu i  correspondent  à  l a  cond i ti on  
d 'événement spéci fi ée.   

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f défi n i t  l e  b i t  S tatu t  de  
véri fi cation  d 'événement 
correspondant pour confi rmer qu ' i l  
procède  à  présent à  l a  véri fi cation  
acti ve  de  l a  cond i ti on  d 'événement 
spéci fi ée.  En  commençant par cette  
m ise  à  j our,  l e  d i sposi ti f peu t  i ncl u re  
une  noti fi cation  d 'événement pour l a  
cond i ti on  d 'événement  spéci fi ée.   

Le  con trôl eur main ti en t  l e  b i t  
Véri fi cation  d 'événement  afi n  d e  
pou rsu i vre  l a  véri fi cation  de  
l 'événement  spéci fi é .  

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f déterm ine  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  défi n i  et  poursu i t  
par conséquent l a  véri fi cati on  de  
l 'événement spéci fi é.  

Le  con trôl eur poursu i t  sa  véri fi cation  
des  nouvel l es  noti fi cations  
d 'événement provenant du  d i sposi ti f.  

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f conti nue  à  défi n i r l e  b i t  
É tat  de  véri fi cati on  d 'événement 
correspondant afi n  d ' i n d iquer q ue  l a  
véri fi cation  d 'événement est  acti ve.  

Le  con trôl eur tra i te  l a  nouvel l e  
Noti fi cation  d 'événement,  en  
arch i vant l ' I D  de  l 'événement,  
véri fi an t  l 'état  d e  l 'événement,  pu i s  
en  tra i tan t  l e  b l oc  de  données  
d 'événement su r l a  base  du  type  
d 'événement.  

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  1  

  Format étendu  =  0  

  I D  d 'événement =  i d  

  É tat  d 'événement =  0  (succès)  

  Type  d 'événement =  type  

  B l oc de  données  d 'événement  

Le  d i spos i ti f détecte  l a  cond i ti on  
d 'événement  spéci fi ée,  i ncrémente  
l ' I D  d 'événement,  pu i s  envoie  au  
con trôl eu r un  b l oc  de  données  de  
noti fi cation  d 'événement avec cet  
I D .  La  cond i ti on  d 'événement 
spéci fi que  est  i den ti fi ée  par son  
Type  d 'événement.  É tan t  donné  que  
l e  b i t  Réarmement  au tomatique  
associé  est  annu lé  dans  l e  mot 
Commande  de  véri fi cation  
d 'événement,  l e  d i sposi ti f i n terrompt 
l a  véri fi cati on  de  l ’ événement 
spéci fi é.  Toutefoi s ,  l e  b i t  É tat  d e  
véri fi cation  d 'événement est  tou jou rs  
défi n i  tan t  que  l e  b i t  Commande  de  
véri fi cation  d ’événement n 'est  pas  
annu lé  par l e  contrôl eur.  Remarquer 
que  l es  noti fi cations  des  au tres  
événements  peuvent être  envoyées  
dans  l a  même m ise  à  j ou r.  Le  
nombre  tota l  de  b l ocs  de  données  
de  noti fi cation  d 'événement  dans  l a  
m ise  à  j our est  représenté  par l e  
compte  des  b locs  d 'événement.  

Le  con trôl eur envoi e  au  d i spos i ti f 
l 'acqu i ttement d 'événement  avec l ' I D  
et  l 'état  d 'événement  associés.  É tant  
donné  que  l e  réarmement 
au tomatique  n 'est  pas  acti vé,  l e  
contrôl eu r annu l e  l e  b i t  Commande  
de  véri fi cation  d 'événement associé  

  B i t  Véri fi cation  d 'événement =  0  

  Compte  de  b locs  d 'événement  =  1  

  Format étendu  =  0  

  I D  d 'événement =  i d  

  É tat  d 'événement =  0  (succès)  

Le  d i spos i ti f détecte  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  annu lé  et  trai te  l e  
b l oc  de  données  d 'acqu i ttemen t  
d 'événement.   
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Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur déterm ine  que  l e  b i t  
É tat  de  véri fi cati on  d 'événement  
provenant du  d i sposi ti f est  annu lé,  
i nd i quant que  l e  cycl e  d 'événements  
est  achevé.  Le  con trô leu r est  à  
présent capable  de  redéfi n i r l e  b i t  
Commande  de  véri fi cation  
d 'événement.  Ains i ,  l a  du rée  
m in imale  en tre  l a  récepti on  de  l a  
noti fi cation  d 'événement par l e  
contrôl eu r et  l e  réarmement du  
d i sposi ti f pour l ' événement su ivant  
est  une  péri ode  de  m ise  à  j ou r du  
contrôl eu r.  

  B i t  Véri fi cation  d 'événement =  0  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i sposi ti f annu le  l e  b i t  É tat  de  
véri fi cation  d 'événement  
correspondant.  Dans  l a  mesure  où  l e  
d i sposi ti f a  reçu  u n  acqu i ttement  
d 'événement  pos i ti f,  i l  n 'est  p l u s  
nécessai re  d 'envoyer l e  b l oc  de  
données  de  noti fi cation  d 'événement  
pou r l ' I D  de  cet  événement.  

Le  con trôl eur peu t  à  présent  rég ler 
l a  ta i l l e  des  b l ocs  d 'événement sur 
zéro  pou r tou tes  l es  m ises  à  j ou r 
u l térieu res  tan t  qu 'une  demande  de  
véri fi cation  des  nouveaux 
événements  exi ste.  

  Tai l l e  de  b loc  d 'événement  =  0  

  Pas  de  b loc d 'événement  

Le  d i sposi ti f déterm ine  que  l a  ta i l l e  
des  b locs  d 'événement  est  zéro,  en  
i nd i quant  qu ' i l  n 'exi ste  aucune  
donnée  de  b loc d 'événement  à  
tra i ter.  

Le  d i sposi ti f déterm ine  que  l a  ta i l l e  
des  b locs  d 'événement est  zéro,  en  
i nd i quant qu ' i l  n 'exi ste  aucune  
donnée  de  b loc  d 'événement à  
trai ter.  

  Tai l l e  de  b loc  d 'événement  =  0  

  Pas  de  b loc d 'événement  

Le  d i spos i ti f peu t  à  présent  rég ler l a  
ta i l l e  des  b locs  d 'événement su r 
zéro  pou r tou tes  l es  m ises  à  j ou r 
u l térieu res  tan t  qu 'une  demande  de  
véri fi cation  des  nouveaux 
événements  exi ste.  

 

Lorsque  l e  d ispos i ti f prend  en  charge  la  fonctionnal i té  de  m ise  à  l 'échel le  du  d ispos i ti f,  l e  
format de  bloc de  données  d 'événement étendu  permet d 'échanger des  i n formations  
d 'événement supplémentai re  entre  l e  contrôleur et l e  d isposi ti f d 'entraînement.  Le  cycle  
d 'événements  étendu  fonctionne  comme spéci fié  dans  le  Tableau  1 7.  

Tableau  1 7  – Cycle  d 'événements  étendu  

Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur défi n i t  l e  b i t  
Commande  de  véri fi cation  
d ’événement  approprié  pou r 
rechercher u ne  cond i ti on  d 'erreur 
spéci fi que.  P l us ieu rs  b i ts  du  mot  
Commande  de  véri fi cation  
d 'événement peuvent  être  défi n i s  à  
un  i nstant  donné.  À l 'a i de  du  format 
de  b l oc de  données  de  véri fi cation  
d 'événement étendu ,  l e  con trôl eur 
transmet l es  paramètres  dont  a  
besoin  l a  fonction  de  véri fi cati on  
d 'événement dans  l es  b l ocs  de  
données  d 'événement  
d 'en reg istrement,  d 'ori g i ne  et  
d 'observation .  Le  b i t  Format 
d 'événement dans  l ' é l ément 
Commande  de  véri fi cation  
d 'événement doi t  être  d éfi n i  afi n  qu ' i l  
comporte  l es  données  de  véri fi cation  
d 'événement étendu .  Les  données  
de  véri fi cation  d 'événement étendu  
sont  exi gées  l orsque  l e  d i sposi ti f est  
confi gu ré  pou r l a  m ise  à  l 'éche l l e  du  
d i sposi ti f.   

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  1  

  Données  d 'événement  étendu  

Le  d i sposi ti f détecte  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  défi n i ,  charge  l es  
paramètres  de  véri fi cation  
d 'événement  associés  provenant  du  
b l oc  de  données  de  véri fi cation  
d 'événement  étendu ,  pu i s  l ancer 
l 'action  de  véri fi cati on  d 'événement  
demandé.   
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Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur déterm ine  que  l e  b i t  
É tat  de  véri fi cati on  d 'événement  
provenant du  d i sposi ti f est  défi n i ,  
i nd i quant que  l e  d éclencheu r 
d 'événements  spéci fi é  est  "armé"  au  
n i veau  du  d i sposi ti f.  En  commençant  
par cette  m ise  à  j ou r,  l e  contrô l eur 
peut  trai ter tou tes  l es  noti fi cati ons  
d 'événement provenant du  d i sposi ti f 
qu i  correspondent  à  l a  cond i ti on  
d 'événement spéci fi ée.  Lorsque  l e  
contrôl eu r a  envoyé  précédemment 
l es  paramètres  de  véri fi cation  
d 'événement vi a  l e  b l oc  de  données  
de  véri fi cation  d 'événement étendu ,  
i l  véri fi e  éga lement l es  valeurs  
Ensemble  de  données  
d 'en reg istrement,  de  référence  et  
d 'observation  renvoyées,  afi n  de  
déterm iner s i  l e  d i sposi ti f a  tra i té  l es  
données  d 'événement  
d 'en reg istrement,  d 'ori g i ne  et  
d 'observation  envoyées  dans  l a  m ise  
à  j ou r précédente.  Lorsque  l es  
val eu rs  Acqu i ttement  de  données  
correspondent  à  l a  val eu r Ensemble  
de  données  envoyée,  l es  données  
de  véri fi cation  d 'événement étendu  
on t  été  tra i tées  par l e  d i sposi ti f.  

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  1  

  Acqu i ttement  des  données  
d 'événement  étendu  

Le  d i spos i ti f défi n i t  l e  b i t  É tat  d e  
véri fi cation  d 'événement 
correspondant pour confi rmer qu ' i l  
procède  à  présent à  l a  véri fi cation  
acti ve  de  l a  cond i ti on  d 'événement 
spéci fi ée.  Lorsque  l e  d i sposi ti f reçoi t  
des  paramètres  de  véri fi cati on  
d 'événement  du  b l oc  de  données  de  
véri fi cation  d 'événement étendu ,  i l  
acqu i tte  l es  paramètres  transmis  
dans  l es  b l ocs  de  données  
d 'événement  d 'enreg istrement,  
d 'ori g i ne  et  d 'observation  en  
renvoyant l es  valeurs  Ensembl e  de  
données  d 'en reg istrement,  d 'ori g i ne  
et  d 'observati on  comme valeurs  
Acqu i ttement  des  données,  
respecti vement.  En  commençant  par 
cette  m ise  à  j ou r,  l e  d i sposi ti f peu t  
i ncl u re  une  noti fi cation  d 'événement  
pou r l a  cond i ti on  d 'événement 
spéci fi ée.  

Le  con trôl eur main ti en t  l e  b i t  
Véri fi cation  d 'événement  afi n  d e  
pou rsu i vre  l a  véri fi cation  de  
l 'événement  spéci fi é .  Dans  l a  
mesure  où  l e  d i sposi ti f acqu i tte  l es  
données  de  véri fi cation  d 'événement  
étendu ,  l e  contrôl eu r annu l e  l e  b i t  
Format étendu  pou r l a  m ise  à  j ou r 
de  l a  connexi on  Contrôl eu r-
Disposi ti f.  

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b l ocs  d 'événement  =  0  

  Format étendu  =  0  

 

Le  d i spos i ti f déterm ine  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  défi n i  et  poursu i t  
par conséquent l a  véri fi cati on  de  
l 'événement spéci fi é.  

Le  con trôl eur poursu i t  sa  véri fi cation  
des  nouvel l es  noti fi cations  
d 'événement provenant du  d i sposi ti f.  

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f conti nue  à  défi n i r l e  b i t  
É tat  de  véri fi cati on  d 'événement 
correspondant afi n  d ' i n d iquer q ue  l a  
véri fi cation  d 'événement est  acti ve.  
Aucune  donnée  de  véri fi cation  
d 'événement  étendu  n 'étan t  à  
acqu i tter,  l e  d i spos i ti f annu l e  l e  b i t  
Format  étendu .  

Le  con trôl eur tra i te  l a  nouvel l e  
Noti fi cation  d 'événement,  en  
arch i vant l ' I D  de  l 'événement,  
véri fi an t  l 'état  d e  l 'événement,  pu i s  
en  tra i tan t  l e  b l oc  de  données  
d 'événement su r l a  base  du  type  
d 'événement.  

  B i t  Véri fi cation  d 'événement =  1  

  Compte  de  b locs  d 'événement  =  1  

  Format étendu  =  0  

  I D  d 'événement =  x  

  É tat  d 'événement =  0  

  Type  d 'événement  =  y  

  B l oc de  données  d 'événement  

Le  d i spos i ti f détecte  l a  cond i ti on  
d 'événement  spéci fi ée,  i ncrémente  
l ' I D  d 'événement,  pu i s  envoie  au  
con trôl eu r un  b l oc  de  données  de  
noti fi cation  d 'événement avec cet  
I D .  La  cond i ti on  d 'événement 
spéci fi que  est  i den ti fi ée  par son  
Type  d 'événement.  É tan t  donné  que  
l e  b i t  Réarmement  au tomatique  
associé  est  annu lé  dans  l e  mot 
Commande  de  véri fi cation  
d 'événement,  l e  d i sposi ti f i n terrompt 
l a  véri fi cati on  de  l ’ événement 
spéci fi é.  Toutefoi s ,  l e  b i t  É tat  d e  
véri fi cation  d 'événement est  tou jou rs  
défi n i  tan t  que  l e  b i t  Commande  de  
véri fi cation  d ’événement n 'est  pas  
annu lé  par l e  contrôl eur.  Remarquer 
que  l es  noti fi cations  des  au tres  
événements  peuvent être  envoyées  
dans  l a  même m ise  à  j ou r.  Le  
nombre  tota l  de  b l ocs  de  données  
de  noti fi cation  d 'événement  dans  l a  
m ise  à  j our est  représenté  par l e  
compte  des  b locs  d 'événement.  
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Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur envoi e  au  d i spos i ti f 
l 'acqu i ttement d 'événement  avec l ' I D  
et  l 'état  d 'événement  associés.  É tant  
donné  que  l e  réarmement 
au tomatique  n 'est  pas  acti vé,  l e  
contrôl eu r annu l e  l e  b i t  Commande  
de  véri fi cation  d 'événement associé  

  B i t  Véri fi cation  d 'événement =  0  

  Compte  de  b locs  d 'événement  =  1  

  Format étendu  =  0  

  I D  d 'événement =  i d  

  É tat  d 'événement =  0  (succès)  

Le  d i spos i ti f détecte  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  annu lé  et  trai te  l e  
b l oc  de  données  d 'acqu i ttemen t  
d 'événement.  

Le  con trôl eur déterm ine  que  l e  b i t  
É tat  de  véri fi cati on  d 'événement  
provenant du  d i sposi ti f est  annu lé,  
i nd i quant que  l e  cycl e  d 'événements  
est  achevé.  Le  con trô leu r est  à  
présent capable  de  redéfi n i r l e  b i t  
Commande  de  véri fi cation  
d 'événement.  Ains i ,  l a  du rée  
m in imale  en tre  l a  réception  de  l a  
noti fi cation  d 'événement par l e  
con trôl eu r et  l e  réarmement  du  
d i sposi ti f pour l ' événement  su ivant  
est  une  péri ode  de  m ise  à  j ou r du  
con trôl eu r.  

  B i t  Véri fi cation  d 'événement =  0  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i sposi ti f annu le  l e  b i t  É tat  de  
véri fi cation  d 'événement  
correspondant.  Dans  l a  mesure  où  l e  
d i sposi ti f a  reçu  u n  acqu i ttement  
d 'événement  pos i ti f,  i l  n 'est  p l u s  
nécessai re  d 'envoyer l e  b l oc  de  
données  de  noti fi cation  d 'événement  
pou r l ' I D  de  cet  événement.   

Le  con trôl eur peu t  à  présent  rég ler 
l a  ta i l l e  des  b l ocs  d 'événement sur 
zéro  pou r tou tes  l es  m ises  à  j ou r 
u l térieu res  tan t  qu 'une  demande  de  
véri fi cation  des  nouveaux 
événements  exi ste.  

  Tai l l e  de  b loc  d 'événement  =  0  

  Pas  de  b loc d 'événement  

Le  d i spos i ti f déterm ine  que  l a  ta i l l e  
des  b locs  d 'événement  est  zéro,  en  
i nd i quant  qu ' i l  n 'exi ste  aucune  
donnée  de  b loc d 'événement à  
trai ter.  

Le  d i sposi ti f déterm ine  que  l a  ta i l l e  
des  b locs  d 'événement est  zéro,  en  
i nd i quant qu ' i l  n 'exi ste  aucune  
donnée  de  b loc  d 'événement à  
trai ter.  

  Tai l l e  de  b loc  d 'événement  =  0  

  Pas  de  b loc d 'événement  

Le  d i spos i ti f peu t  à  présent  rég ler l a  
ta i l l e  des  b locs  d 'événement su r 
zéro  pou r tou tes  l es  m ises  à  j our 
u l térieu res  tan t  qu 'une  demande  de  
véri fi cation  des  nouveaux 
événements  exi ste.  

 

Dans  l e  cas  d 'un  événement d 'enreg istrement où  la  véri fication  de  l 'événement de  
réarmement au tomatique  est demandée,  l a  séquence  de  gestion  d 'événement se  présente  
comme spéci fié  dans  l e  Tableau  1 8.  
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Tableau  1 8  – Cycle  d 'événements  de  base avec réarmement automatique  

Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur défi n i t  l e  b i t  
Commande  de  véri fi cation  
d ’évènement  approprié  pou r 
rechercher u ne  cond i ti on  
d 'événement spéci fi que  à  
déclencher,  et  défi n i t  également  l e  
b i t  Réarmement  au tomatique  pour 
cette  cond i ti on  d 'événement.  
P l us ieu rs  b i ts  du  mot  Commande  de  
véri fi cation  d 'événement peuvent 
être  défi n i s  à  un  i nstan t  donné.   

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f détecte  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  défi n i ,  pu i s  exécute  
l 'action  de  véri fi cati on  d ’événement  
demandée.   

Le  con trôl eur déterm ine  que  l e  b i t  
É tat  de  véri fi cati on  d 'événement  
provenant du  d i sposi ti f est  défi n i ,  
i nd i quant que  l e  d éclencheu r 
d 'événements  spéci fi é  est  "armé"  au  
n i veau  du  d i sposi ti f.  En  commençant  
par cette  m ise  à  j ou r,  l e  contrô l eur 
peut  trai ter tou tes  l es  noti fi cati ons  
d 'événement provenant du  d i sposi ti f 
qu i  correspondent  à  l a  cond i ti on  
d 'événement spéci fi ée.   

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f défi n i t  l e  b i t  É tat  d e  
véri fi cation  d 'événement 
correspondant pour confi rmer qu ' i l  
procède  à  présent à  l a  véri fi cation  
acti ve  de  l a  cond i ti on  d 'événement 
spéci fi ée,  et  d éfi n i t  égal ement l e  b i t  
Réarmement  au tomatique  
correspondant.  En  commençant  par 
cette  m ise  à  j ou r,  l e  d i sposi ti f peu t  
i ncl u re  une  noti fi cation  d 'événement  
pou r l a  cond i ti on  d 'événement 
spéci fi ée.  

Le  con trôl eur main ti en t  l e  b i t  
Véri fi cation  d 'événement  afi n  d e  
pou rsu i vre  l a  véri fi cation  de  
l 'événement  spéci fi é .  

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f déterm ine  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  défi n i  et  poursu i t  
par conséquent l a  véri fi cati on  de  
l 'événement spéci fi é.  

Le  con trôl eur poursu i t  sa  véri fi cation  
des  nouvel l es  noti fi cations  
d 'événement provenant du  d i sposi ti f.  

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f conti nue  à  défi n i r l e  b i t  
É tat  de  véri fi cati on  d 'événement 
correspondant afi n  d ' i n d iquer q ue  l a  
véri fi cation  d 'événement est  acti ve.  

Le  con trôl eur tra i te  l a  nouvel l e  
Noti fi cation  d 'événement,  en  
arch i vant l ' I D  de  l 'événement,  
véri fi an t  l 'état  d e  l 'événement,  pu i s  
en  tra i tan t  l e  b l oc  de  données  
d 'événement su r l a  base  du  type  
d 'événement.  

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  1  

  Format étendu  =  0  

  I D  d 'événement =  i d 1  

  É tat  d 'événement =  0  (succès)  

  Type  d 'événement  =  type  

  B l oc  de  données  d 'événement  

Le  d i sposi ti f détecte  l a  cond i ti on  
d 'événement  spéci fi ée,  i ncrémente  
l ' I D  d 'événement,  pu i s  envoie  au  
contrôl eu r un  b l oc de  données  de  
noti fi cati on  d 'événement  avec cet  
I D.  La  cond i ti on  d 'événement  
spéci fi que  est  i den ti fi ée  par son  
Type  d 'événement.  É tant  donné  que  
l e  b i t  Réarmement au tomatique  
correspondant  est  défi n i ,  l e  d i sposi ti f 
pou rsu i t  l a  véri fi cation  de  
l ’ événement  spéci fi é.  Le  b i t  É tat  de  
véri fi cati on  d 'événement  est  tou jou rs  
défi n i  tan t  que  l e  b i t  Commande  de  
véri fi cati on  d ’événement  n 'est  pas  
annu lé  par l e  con trôl eur.  S i  l e  
d i sposi ti f détecte  une  au tre  cond i ti on  
d 'événement  spéci fi ée  avant  l a  
transm ission  du  prem ier événement  
au  con trôl eur,  i l  i ncrémente  de  
nouveau  l ' I D  d 'événement,  pu i s  
a jou te  une  au tre  noti fi cation  
d 'événement  avec cet  I D  au  b l oc de  
données  d 'événement du  contrôleu r.  
Remarquer que  l es  noti fi cati ons  des  
au tres  événements  peuvent  être  
égal ement envoyées  dans  l a  même 
m ise  à  j ou r.  Le  nombre  total  de  
b l ocs  de  données  de  noti fi cati on  
d 'événement  dans  l a  m ise  à  j our est  
représenté  par l e  compte  des  b locs  
d 'événement.  
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Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur envoi e  au  d i spos i ti f 
l 'acqu i ttement d 'événement  avec l ' I D  
et  l 'état  d 'événement  associés.  É tant  
donné  que  l e  b i t  Réarmement 
au tomatique  est  acti vé,  i l  main t i en t  
l e  b i t  Véri fi cation  d 'événement  
associé  défi n i  pour permettre  au  
d i sposi ti f de  pou rsu i vre  l a  
véri fi cation  de  l ' événement su ivant.  

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  1  

  Format étendu  =  0  

  I D  d 'événement =  i d 1  

  É tat  d 'événement =  0  (succès)  

Le  d i spos i ti f détecte  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  défi n i  et  trai te  l e  
b l oc  de  données  d 'acqu i ttemen t  
d 'événement.  É tan t  donné  que  l e  b i t  
Réarmement  au tomatique  
correspondant est  défi n i ,  l e  d i spos i ti f 
pou rsu i t  l a  véri fi cation  de  
l ’ événement spéci fi é.  Le  d i spos i ti f 
peu t  d ésormais  envoyer u ne  au tre  
noti fi cation  d 'événement s i  
l 'événement spéci fi é  s 'est  de  
nouveau  produ i t.  

Le  con trôl eur poursu i t  sa  véri fi cation  
des  nouvel l es  noti fi cations  
d 'événement provenant du  d i sposi ti f.  

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f défi n i t  l es  b i ts  
Véri fi cation  d 'événement et  É tat  de  
réarmement  au tomatique  
correspondants  en  i n d iquan t q u ' i l  
pou rsu i t  sa  véri fi cati on  des  
événements.  Dans  l a  mesure  où  l e  
d i spos i ti f a  reçu  u n  acqu i ttement  
d 'événement  pos i ti f,  i l  n 'est  p l u s  
nécessai re  d 'envoyer l e  b l oc de  
données  de  noti fi cation  d 'événement 
pou r l ' I D  de  cet  événement.  
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Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur tra i te  l a  nouvel l e  
Noti fi cation  d 'événement,  en  
arch i vant l ' I D  de  l 'événement,  
véri fi an t  l 'état  d e  l 'événement,  pu i s  
en  tra i tan t  l e  b l oc  de  données  
d 'événement su r l a  base  du  type  
d 'événement.  

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  1  

  Format étendu  =  0  

  I D  d 'événement =  i d2  

  É tat  d 'événement  =  0  

  Type  d 'événement  =  type  

  B l oc  de  données  d 'événement  

Le  d i sposi ti f conti nue  l a  véri fi cation  
de  l a  cond i ti on  d 'événement  
spéci fi ée  et  envoi e  un  b l oc de  
données  de  noti fi cation  d 'événement  
au  con trôl eur à  chaque  fo i s  que  l a  
cond i ti on  d 'événement se  produ i t.  La  
cond i ti on  d 'événement spéci fi q ue  
est  i denti fi ée  par son  Type  
d 'événement.  Le  b i t  É tat  d e  
véri fi cati on  d 'événement  est  tou jou rs  
défi n i  tan t  que  l e  b i t  Commande  de  
véri fi cati on  d ’événement  n 'est  pas  
annu lé  par l e  con trôl eur.  Avec l a  
fonction  de  réarmement  
au tomatique,  l a  véri fi cation  
d ’événement est  acti vée  en  
permanence,  ce  qu i  assure  de  ne  
manquer aucun  événement 
d 'en reg istrement pendant l e  dé la i  
normal  d 'un  cycle  de  réarmement  du  
mécan isme  de  véri fi cati on  
d ’événement.  La  fonction  de  
réarmement au tomatique  présente  
l ' i nconvén ien t  de  pouvoi r générer 
une  mu l ti tude  d 'événements  don t  l e  
tra i tement  ne  présente  aucun  
i n térêt,  en  fai t,  p l us i eurs  
événements  spéci fi és  par péri ode  de  
m ise  à  j ou r du  contrôleur.  Par 
conséquent,  ces  événements  
doi ven t  être  pl acés  dans  l a  mémoi re  
tampon  du  contrôl eu r dans  un  
attri bu t  de  matri ce  d 'événement ou  
fi l trés  en  fonction  des  données  
d 'événement.  Cette  d ern ière  
poss ibi l i té  porte  su r l a  man ière  dont  
l a  fonction  Enreg istrement  fenêtré  
est  m ise  en  œuvre.  Cette  fonction  
véri fi e  tous  l es  événements  
d 'en reg istrement provenant du  
d i sposi ti f pour voi r s i  l a  Pos i ti on  
d 'événement  donne  une  val eu r de  
posi ti on  absol ue  dans  l es  l im i tes  de  
l a  fenêtre  d 'en reg istrement 
confi gu rée.  S i  l a  posi ti on  
d 'en reg istrement cal cu l ée  n 'en tre  
pas  dans  l a  fenêtre,  l ' événement est  
i gnoré.  S i  l a  posi ti on  
d 'en reg istrement calcu l ée  en tre  
dans  l a  fenêtre,  e l l e  est  arch ivée  
dans  l e  contrô leu r avec l a  datati on  
d 'en reg istrement.  

Le  con trôl eur envoi e  au  d i spos i ti f 
l 'acqu i ttement d 'événement avec l ' I D  
et  l 'état  d 'événement  associés.  É tan t  
donné  que  l e  b i t  Réarmement 
au tomatique  est  acti vé,  i l  main t i en t  
l e  b i t  Véri fi cation  d 'événement  
associé  défi n i  pour permettre  au  
d i sposi ti f de  pou rsu i vre  l a  
véri fi cation  de  l ' événement  su ivant.  

  B i t  Véri fi cation  d 'événement =  1  

  B i t  Réarmement au tomatique  
d 'événement  =  1  

  Compte  de  b locs  d 'événement  =  1  

  Format étendu  =  0  

  I D  d 'événement =  i d2  

  É tat  d 'événement  =  0  (succès)  

Le  d i sposi ti f détecte  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  annu lé  et  trai te  l e  
b l oc  de  données  d 'acqu i ttemen t 
d 'événement.  É tan t  donné  que  l e  b i t  
Réarmement  au tomatique  
correspondant est  défi n i ,  l e  d i spos i ti f 
pou rsu i t  l a  véri fi cation  de  
l ’ événement  spéci fi é.  Le  d i spos i ti f 
peu t  d ésormais  envoyer une  au tre  
noti fi cation  d 'événement  s i  
l 'événement spéci fi é  s 'est  de  
nouveau  produ i t.  Cette  noti fi cation  
d 'événement  – l e  cycle  Acqu i ttement  
d 'événement  se  répète  tan t  que  l e  
con trôl eu r n 'annu le  pas  l e  b i t  
Commande  de  véri fi cation  
d 'événement  associé.  

…  …  …  
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Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur annu l e  l e  b i t  
Commande  de  véri fi cation  
d 'événement et  l e  b i t  Réarmement 
au tomatique  afi n  de  désacti ver l a  
véri fi cation  d 'événement.  

  B i t  Véri fi cation  d 'événement =  0  

  B i t  Réarmement au tomatique  
d 'événement  =  0  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f détecte  que  l e  b i t  
Commande  de  véri fi cation  
d 'événement  est  annu lé,  pu i s  
désacti ve  l 'action  de  véri fi cation  
d ’événement.   

Le  con trôl eur déterm ine  que  l e  b i t  
É tat  de  véri fi cati on  d 'événement  
provenant du  d i sposi ti f est  annu lé,  
i nd i quant que  l a  véri fi cation  
d 'événement est  désacti vée.   

  B i t  Véri fi cation  d 'événement =  0  

  B i t  Réarmement au tomatique  
d 'événement  =  0  

  Compte  de  b locs  d 'événement  =  0  

  Format étendu  =  0  

Le  d i spos i ti f annu le  l e  b i t  É tat  de  
véri fi cation  d 'événement 
correspondant.  

Le  con trôl eur peu t  à  présent  rég ler 
l a  ta i l l e  des  b l ocs  d 'événement sur 
zéro  pou r tou tes  l es  m ises  à  j ou r 
u l térieu res  tan t  qu 'une  demande  de  
véri fi cation  des  nouveaux 
événements  exi ste.  

  Tai l l e  de  b loc  d 'événement  =  0  

  Pas  de  b loc d 'événement  

Le  d i spos i ti f déterm ine  que  l a  ta i l l e  
des  b locs  d 'événement  est  zéro,  en  
i nd i quant  qu ' i l  n 'exi ste  aucune  
donnée  de  b loc d 'événement à  
trai ter.  

Le  d i sposi ti f déterm ine  que  l a  ta i l l e  
des  b locs  d 'événement est  zéro,  en  
i nd i quant qu ' i l  n 'exi ste  aucune  
donnée  de  b loc  d 'événement à  
trai ter.  

  Tai l l e  de  b loc  d 'événement  =  0  

  Pas  de  b loc d 'événement  

Le  d i spos i ti f peu t  à  présent  rég ler l a  
ta i l l e  des  b locs  d 'événement su r 
zéro  pou r tou tes  l es  m ises  à  j our 
u l térieu res  tan t  qu 'une  demande  de  
véri fi cation  des  nouveaux 
événements  exi ste.  

 

Dans  l e  cas  d 'un  événement Enreg istrement étendu  où  l a  véri fication  d 'événement de  
réarmement au tomatique  est demandée,  l a  séquence de  réarmement au tomatique  ci -
dessus  inclu t s implement les  données  Événement étendu  comme ind iqué  dans  l e  
Tableau  1 7 .  

•  Ensemble  de  données  d 'enreg istrement:  Cet octet de  matricie l  déterm ine  le  con tenu  du  
b loc de  données  d 'événement d 'enreg istrement qu i  contient l es  paramètres  nécessaires  
pour l a  configu ration  de  l a  fonction  de  véri fication  des  événements  d 'enreg istrement,  
comme spéci fié  dans  le  Tableau  1 9.  Les  données  dans  ce  b loc apparaissen t dans  le  
même ordre  que  les  numéros  de  b i t  Ensemble  de  données  d 'enreg istrement.  Ains i ,  par 
exemple,  la  fenêtre  pos i ti ve  d 'enreg istrement 1  apparaîtrai t avant l a  fenêtre  négative  
d 'enreg istrement 1  dans  l a  structu re  du  b loc de  données  de  véri fication  d 'événement.  La  
consu l tation  de  l 'attribu t correspondant fou rn i t l es  défin i tions  de  chacun  de  ces  é l éments  
Données  de  véri fication  d 'événement dans  la  spéci fication  de  l 'Objet Axe  de  d ispos i ti f de  
mouvement.  La  va leur de  cet élémen t est transférée  vers  l 'attribut d 'Objet Axe  de  
d ispos i ti f de  mouvement "Ensemble  de  données  d 'en reg istrement".  Ce  mécan isme n 'est 
pas  l im i té  à  une  configuration  i n i ti a le,  mais  peu t également être  u ti l i sé  pour changer l es  
paramètres  associés  à  l a  fonction  de  véri fication  des  événements  d 'enreg istrement,  l ad i te  
fonction  étant acti ve.  

Tableau  1 9  – Ensemble  de  données  d 'enregistrement 

Bi t  É lément de  données  
d 'enreg i strement 

Type de  données  

0  Fenêtre  Pos  d 'en reg  1  D I NT (fenêtre  max 
DINT (fenêtre  m in )  

1  Fenêtre  Neg  d 'en reg  1  D I NT (fenêtre  max 
DINT (fenêtre  m in )  

2  Fenêtre  Pos  d 'en reg  2  D I NT (fenêtre  max 
DINT (fenêtre  m in )  

3  Fenêtre  Neg  d 'en reg  2  D I NT (fenêtre  max 
DINT (fenêtre  m in )  

4  à  7  (Réservé)  (Réservé)  
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•  Ensemble  de  données  d 'orig ine:  Cet octet de  matricie l  déterm ine  l e  contenu  du  b loc de  
données  d 'événement d 'orig ine  qu i  contient l es  paramètres  nécessai res  pour l a  
configuration  de  la  fonction  de  véri fication  des  événements  de  référence,  comme spéci fié  
dans  l e  Tableau  20.  Les  données  contenues  dans  ce  b loc apparaissent  dans  l e  même 
ord re  que  les  numéros  de  bi t  Ensemble  de  données  d 'orig ine;  a ins i ,  par exemple,  l e  seu i l  
de  couple  d 'orig ine  (Home Torque  Threshold )  apparaît avant l e  temps  de  couple  d 'ori g ine  
(Home Torque  Time).  La  consu l tation  de  l 'attribut  correspondant  fourn i t  les  défin i ti ons  de  
chacun  de  ces  é léments  Données  de  véri fication  d 'événement dans  l a  spéci fication  de  
l 'Objet Axe  de  d isposi ti f de  mouvement.  La  va leur de  cet é lément est transférée  vers  
l 'attribu t d 'Objet Axe  de  d ispos i ti f de  mouvement "Ensemble  de  données  d 'orig ine".  Ce  
mécan isme n 'est  pas  l im i té  à  une  configuration  i n i tia le ,  mais  peu t également être  u ti l i sé  
pour changer l es  paramètres  associés  à  l a  fonction  de  véri fication  des  événements  
d 'orig ine,  l ad i te  fonction  étant acti ve.  

Tableau  20  – Ensemble  de  données  d 'orig ine  

Bi t  É lément de  données  d 'orig ine  Type  de  données  

0  Seu i l  d e  couple  d 'ori g i ne  REAL 

1  Temps  de  couple  d 'ori g i ne  REAL 

2  à  7  (Réservé)  (Réservé)  

 

•  Ensemble  de  données  d 'observation :  Cet  octet de  matricie l  déterm ine  le  con tenu  du  b loc 
de  données  d 'événement d 'observation  qu i  contien t l es  paramètres  nécessai res  pour l a  
configuration  de  l a  fonction  de  véri fication  des  événements  d 'observation ,  comme spéci fié  
dans  l e  Tableau  21 .  Les  données  contenues  dans  ce  b loc apparaissent dans  l e  même 
ord re  que  les  numéros  de  bi t  Ensemble  de  données  d 'observation ;  a i ns i ,  par exemple,  l a  
pos i tion  d 'observation  1  (Watch  Pos i ti on  1 )  apparaît avant l a  pos i ti on  d 'observation  2  
(Watch  Posi ti on  2) .  La  consu l tation  de  l 'attribu t  correspondant fourn i t l es  défin i ti ons  de  
chacun  de  ces  é léments  Données  de  véri fication  d 'événement dans  l a  spéci fication  de  
l 'Objet Axe  de  d ispos i ti f de  mouvement.  La  valeur de  cet é lément est transférée  vers  
l 'attribu t d 'Objet Axe  de  d ispos i ti f de  mouvement "Ensemble  de  données  d 'observation " .  
Ce  mécan isme n 'est  pas  l im i té  à  une  configuration  i n i tia le ,  mais  peut également être  
u ti l i sé  pour changer l es  paramètres  associés  à  l a  fonction  de  véri fication  des  événements  
d 'observation ,  l ad i te  fonction  étant acti ve.  

Tableau  21  – Ensemble  de  données  d 'observation  

Bi t  É lément de  données  d 'observation  Type de  données  

0  Posi ti on  d 'observation  1  D I NT  

1  Posi ti on  d 'observation  2  D I NT  

2  à  7  (Réservé)  (Réservé)  

 

•  I D  d 'acqu i ttement d 'événement:  Numéro de  transaction  affecté  à  cet événement par l a  
noti fication  d 'événement d 'orig ine.  Un  ID  d ’événement est affecté  à  chaque événement par 
i ncrémentation  de  l ' I D  d 'événement en  cours  arch ivé  dans  le  d isposi ti f.  Grâce  à  l ' I D  
d 'événement,  le  d ispos i ti f est capable  de  mettre  en  correspondance  l 'acqu i ttement 
d 'événement et l a  noti fication  d 'événement appropriée  pour procéder à  l a  transaction  de  
données  d 'événement.  

•  É tat d 'acqu i ttement d 'événement:  Va leur énumérée  i nd iquan t l a  réponse  du  contrôleu r à  
l 'événement.  Une  va leur nu l l e  ind ique  que  le  tra i tement de  l 'événement a  abou ti .  Une  
va leur non  nu l l e  i nd ique  qu 'une  erreur s 'est produ i te  dans  l e  tra i tement de  l 'événement et 
que  l 'événement doi t  être  de  nouveau  envoyé.  

6.4.3.5  Bloc de  données  de  service  

Le  B loc de  données  de  service  permet d 'envoyer une  demande  de  service  par i nstance  au  
d ispos i ti f dans  une  m ise  à  j our donnée.  La  demande  de  service  exige  une  réponse  de  service  
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spéci fique  de  la  part du  d ispos i ti f,  i nd iquan t un  succès  ou  une  erreur.  Dans  certains  cas,  l e  
service  de  réponse  contien t l es  données  demandées.  Dans  tous  l es  cas,  l es  données  de  
demande de  service  sont conservées  dans  l a  structure  de  données  de  connexion  Contrôleu r-
Disposi ti f tant  que  le  contrôleur ne  reçoi t  pas  l a  réponse  de  service  associée  de  l a  part du  
d ispos i ti f.  

Chaque demande  de  service  est représentée  par un  b loc de  données  organ isé  comme 
ind iqué  à  l a  F igure  26.  

NOTE  Par natu re,  l es  4  prem iers  octets  du  B loc de  données  de  service  ne  su iven t  pas  l e  format de  messageri e  
CI P  standard  trad i ti onnel .  La  ra i son  pri ncipa le  est  que  cette  s tructu re  de  connexion  est  fondamentalement une  
connexi on  E /S  CIP  impl i ci te  et  pas  une  connexi on  de  messagerie  expl i ci te.  Tou tefoi s ,  dans  l e  cas  d 'un  format  de  
connexi on  fi xe,  l es  données  de  demande  spéci fi q ue  au  service  défi n ies  ci -dessous  son t  envoyées  par 
l ' i n terméd iai re  d 'u ne  connexion  de  messagerie  expl i ci te  et  su ivent  l es  règ l es  CIP  en  matière  de  format  de  demande  
de  service  exp l i ci te.  

Bloc de  données  de  service  

I D  de  transaction  Code  de  service  – – 

Données  de  demande  spéci fi q ue  au  service  

IEC 

Figure 26  – Bloc de  données  de  service  

•  I D  de  transaction :  Numéro de  transaction  affecté  à  cette  demande de  service  par le  
con trôleur.  Un  nouvel  I D  de  transaction  est affecté  à  chaque  demande  de  service  par 
i ncrémentation  de  l ' I D  de  transaction  en  cours  arch ivé  dans  le  con trôleur.  Grâce  à  cet I D  
de  transaction ,  l e  con trôleur est en  mesure  d 'associer la  réponse  de  service  à  l a  demande  
de  service  appropriée  et  de  procéder à  l a  transaction  de  service.  

•  Code  de  service:  I denti fi cateur qu i  déterm ine  l a  demande de  service  spéci fi que  à  l 'objet 
su ivante.  La  l i s te  des  codes  de  service  pris  en  charge  peut être  consu l tée  dans  le  
paragraphe Services  spéci fi ques  à  l 'objet de  l a  présente  partie  de  l a  série  I EC  61 800-7  
(voi r 7. 5. 1 ) .  Les  services  communs  CIP  ne  s 'appl i quent  pas  au  b loc de  données  de  
service.  

•  Données  de  demande spéci fique  au  service:  Le  format et  l a  syn taxe  des  données  de  
demande spéci fi que  au  service  dépendent du  code  de  service  spéci fi é.  Cela  est vrai ,  que  
l es  données  de  demande spéci fi que  au  service  soient transm ises  dans  l e  cadre  de  l a  
connexion  Con trôleur-Disposi ti f ou  d 'une  connexion  de  messagerie  expl ici te.  

6.4.4  Connexion  Dispositi f – Contrôleur 

6.4.4.1  Général i tés  

À l ' i nstar de  l a  s tructure  de  données  de  connexion  Contrôleur-Disposi ti f décri te  ci -dessus,  l a  
connexion  D isposi ti f-Con trôleu r CIP  Motion  est  organ isée  comme i nd iqué  à  l a  F igure  27 .  

Format de  connexion  Disposi ti f-Contrôleur CIP  Motion  

En-tête  de  connexion  

B loc de  données  tempore l l es  

B locs  de  données  d ' i nstance  
IEC 

Figure 27  – Format de  connexion  Disposi ti f-Contrôleur CIP  Motion  

6.4.4.2  En-tête  de  connexion  Disposi ti f-Contrôleur 

6.4.4.2 .1  Structure  générale  

L'en-tête  de  connexion  D isposi ti f-Contrôleur con tien t l es  i n formations  essentie l les  de  
configuration  d ’axe  nécessaires  à  l 'anal yse  du  b loc de  données  de  connexion  D isposi ti f-
Contrôleur.  La  partie  fixe  de  l 'en-tête  de  connexion  est  défin ie  comme i nd iqué  à  la  F igure  28.  
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En-tête  de  connexion  

Format de  connexion  Révis ion  de  format  I D  de  m ise  à  j ou r É tat  de  nœud  
IEC 

Figure 28  – En-tête  de  connexion  

•  Format de  connexion :  I den tique  à  l a  défi n i ti on  Con trôleur-Disposi ti f,  sauf que  l a  va leur 
exigée  pour l e  type  de  connexion  est 3  (type  de  connexion  D isposi ti f-Con trôleu r fixe)  ou  7  
(type  de  connexion  D isposi ti f-Contrôleur fixe).  

0  =   Connexion  pa ir-à-pai r fixe  entre  Con trôleurs  

1  =   Connexion  pa ir-à-pai r fixe  entre  D isposi ti fs   

2  =   Connexion  fixe  Con trôleu r-vers-Disposi ti f  

3  =   Connexion  fixe  D isposi ti f-vers-Contrôleur  

4  =   Connexion  pa ir-à-pai r variable  entre  Con trôleurs   

5  =   Connexion  pa ir-à-pai r variable  entre  D isposi ti fs   

6  =   Connexion  variab le  Contrôleur-vers-Disposi ti f  

7  =   Connexion  variable  D isposi ti f-vers-Contrôleur  

8  à  1 5  =   Réservé.  

Le  format de  connexion  peu t être  u ti l i sé  pour une  anal yse  correcte  des  données  de  
connexion  Disposi ti f-Contrôleur,  non  seu lement par le  d isposi ti f,  mais  également par les  
ou ti l s  de  d iagnostic de  réseau .  La  va leur Format  de  connexion  ne  doi t pas  varier pendant 
toute  la  durée  de  vie  de  l a  connexion ,  et sa  véri fication  par le  con trôleur n 'est par 
conséquent nécessai re  que  pour l e  prem ier paquet reçu .  

•  Révis ion  de  format:  Le  numéro de  révis ion  de  format est 2  pour tout d ispos i ti f qu i  u ti l i se  l a  
présente  éd i tion  de  l ' I EC  61 800-7-202.  Dans  l a  mesure  où  l es  con trôleurs  qu i  u ti l i sen t l a  
présente  éd i tion  reconnaissen t un iquement la  révis ion  de  format 2 ,  l a  révis ion  de  format 1  
est  rendue  obsolète  et i l  n 'est p lus  nécessai re  que  les  d ispos i ti fs  CIP  Motion  la  prennent 
en  charge.  Cette  valeur est i ncrémentée  de  1  à  chaque révis ion  du  format de  connexion  
Disposi ti f-Con trôleur ayant un  impact sur l ' in terface.  La  révis ion  de  format permet aux 
con trôleurs  l es  p l us  récents  de  prendre  en  charge  les  formats  de  connexion  générés  par 
des  d isposi ti fs  p l us  anciens.  E l l e  permet également aux anciens  contrôleurs  de  
reconnaître  un  format de  connexion  récent provenant d 'un  d ispos i ti f qu ' i l  ne  peut pas  
prendre  en  charge  et de  générer une  erreur appropriée  à  cette  appl ication .  Les  ou ti l s  de  
d iagnostic de  réseau  peuvent également défin i r l a  révis ion  de  format afi n  de  savoi r 
comment anal yser le  paquet de  données  de  connexion .  Lorsque  l a  connexion  E/S  est 
établ ie,  l e  numéro de  révis ion  de  format est également i nd iqué  par l e  poin t de  connexion  
E/S  dans  le  chem in  d 'appl ication  du  service  Forward_Open  (voir 6 . 4) .  La  valeur Révis ion  
de  format ne  doi t pas  varier pendant toute  l a  durée  de  vie  de  la  connexion ,  et  sa  
véri fication  par le  con trôleur n 'est par conséquent  nécessai re  que  pour le  prem ier paquet 
reçu .  

•  I D  de  m ise  à  j our:  L' ID  de  m ise  à  j ou r de  l a  connexion  Disposi ti f-Con trôleur doi t être  m is  
en  correspondance avec l ' I D  de  m ise  à  j our de  l a  connexion  Con trôleu r-D isposi ti f pour un  
cycle  donné,  et  doi t donc être  incrémenté  à  chaque période  de  m ise  à  j our.  Noter que  s i  l e  
d isposi ti f est en  mode  synchrone,  ceci  n ’ impl ique  pas  de  devoi r tra i ter l e  paquet 
Contrôleur-D isposi ti f avant d ’assembler l e  paquet Disposi ti f-Contrôleur pour obten ir un  ID  
de  m ise  à  j our correspondan t.  Le  main tien  des  I D  de  m ise  à  j our correspondan ts  nécessi te  
un iquement que  le  d isposi ti f i ncrémente  de  un  l ’ I D  de  m ise  à  j our D isposi ti f-Contrôleur à  
chaque  cycle.  Une  fois  que  l es  I D  de  m ise  à  j our son t m is  en  correspondance au  
démarrage,  i l s  le  resten t par l ’ i ncrémentation  correspondante  à  chaque cycle.  En  cas  de  
perte  ou  de  retard  du  paquet Contrôleur-D isposi ti f associé ,  l ' I D  de  m ise  à  j our D isposi ti f-
Contrôleur doi t  être  i ncrémenté  comme s i  ce  paquet éta i t  arrivé  à  temps.  Cela  permet au  
con trôleur CIP  Motion  de  passer sur l es  paquets  Contrôleur-D isposi ti f perdus  ou  manqués  
et  de  main ten i r la  synchron isation  avec les  I D  de  m ise  à  j our correspondants.  

L ' I D  de  m ise  à  j our s 'apparen te  au  nombre  de  séquences  de  messages  CIP  et permet au  
con trôleur de  déterm iner s i  l a  mémoire  tampon  de  connexion  contien t de  nouvel l es  
données.  S i  l ' I D  de  m ise  à  j our,  te l  que  vu  par le  con trôleur,  n 'a  pas  été  mod i fié  (paquet 
retardé)  ou  a  été  manqué (paquet perdu) ,  l e  contrôleur passe  sur l a  m ise  à  j our retardée  

International  Electrotechnical  Commission

 



 – 356  – I EC 61 800-7-202: 201 5  © I EC  201 5  

ou  perdue  en  u ti l i san t une  méthode  d 'extrapolation  en  fonction  de  l a  précédente  traj ectoire  
d 'axe,  tan t que  l a  nouvel l e  m ise  à  j our n 'est pas  arri vée.  Comme le  d isposi ti f CI P  Motion ,  
l orsque  l e  nombre  de  m ises  à  j our manquées  consécu tives  atte in t une  l im i te  configurée,  l e  
con trôleur déclare  un  défau t de  synchron isation  de  connexion .  

•  É tat de  nœud:  Contien t l es  b i ts  u ti l i sés  pour ind iquer l 'état  du  nœud  de  communication  du  
d ispos i ti f associé.  La  valeur de  cet é lément est dédu i te  de  l 'attribut  de  classe  de  l 'Objet 
Axe  de  d isposi ti f de  mouvement du  même nom .  Voir 7. 2 . 2 . 2  (Objet Axe  de  d ispos i ti f de  
mouvement)  pour p l us  de  détai l s.  

6.4.4.2 .2  En-tête  de  connexion  fixe  

Si  l e  format de  connexion  est une  connexion  D isposi ti f-Contrôleu r fixe,  l 'en -tête  ci -dessus  est  
imméd iatement su ivi  du  B loc de  données  d ' i nstance.  

6.4.4.2 .3  En-tête  de  connexion  variable  

Si  l e  format de  connexion  est une  connexion  Disposi ti f-Con trôleur variab le,  l 'en -tête  de  
connexion  con tien t a lors  des  champs  supplémentai res  re lati fs  à  l 'adressage et à  l a  datation  
de  d ispos i ti f mu l tiaxe  (voi r F igure  29).  

En-tête  de  connexion  

Format de  connexion  Révis ion  de  format  I D  de  m ise  à  j ou r É tat  de  nœud  

Compte  d ' i nstances  Défau t/Alarme de  nœud  Dern ier I D  reçu  Ensemble  de  données  
temporel l es  

Datati on  du  d i sposi ti f 

Décal age  temporel  du  d i sposi ti f 

Perte  de  m ises  à  j our M ises  à  j our retardées  –  
Datati on  reçue  des  données  

Datati on  de  transm ission  des  données  
IEC 

Figure 29  – En-tête  de  connexion  

•  Compte  d ' i nstances:  I den ti que  à  l a  défin i tion  Contrôleur-Disposi ti f.  

•  Défau t/Alarme de  nœud :  Cet é lément à  8  b i ts  con tien t deux codes  à  4  b i ts  pour l es  
cond i ti ons  de  défau t et  d 'a larme associées  au  nœud  de  communication  du  d ispos i ti f,  
comme spéci fié  à  l a  F igure  30.  Les  valeurs  de  ces  é léments  son t dédu i tes  des  attributs  de  
classe  de  l 'Objet Axe  de  d isposi ti f de  mouvement du  même nom.  Pour p l us  de  déta i l s ,  se  
reporter à  l 'Objet  Axe  de  d ispos i ti f de  mouvement.  

 

Bi t  7          B i t  0  

Défaut/Alarme de  nœud  

Code de  défau t  de  nœud  – 4  b i ts  Code  d 'a larme de  nœud  – 4  b i ts  

IEC 

Figure 30  – Défaut/Alarme de  nœud  

•  Dern ier ID  reçu :  I D  de  m ise  à  j our du  dern ier b loc de  données  de  connexion  con trôleur-
d isposi ti f effectivement tra i té  par l e  d isposi ti f.  Le  dern ier ID  reçu  est  u ti l i sé  par l e  
con trôleur pour déterm iner s i  l es  données  envoyées  on t été  tra i tées  avec succès  par le  
d isposi ti f.  Par exemple,  l e  décalage  temporel  du  con trôleur est envoyé  par ce  dern ier dans  
l e  cadre  de  l a  connexion  Contrôleur-D isposi ti f un iquement s i  l a  va leur a  changé depu is  l a  
dern ière  m ise  à  j our.  I l  est  recommandé  que  l 'é lémen t Dern ier ID  reçu  soi t l u  par l e  
con trôleur afin  de  déterm iner s i  l e  décalage  temporel  de  ce  dern ier a  été  tra i té  par le  
d isposi ti f et  peu t par conséquent être  supprimé des  m ises  à  j our u l térieures  de  l a  
connexion  Contrôleur-Disposi ti f.  

•  Ensemble  de  données  temporel les :  I dentique  à  l a  défin i tion  Contrôleur-D isposi ti f.  

•  Décalage  temporel  d u  d i spos i ti f:  Cet é lémen t est  i nclus  dans  l 'en-tête  de  connexion  s i  l e  
b i t  Datation  est  défi n i  dans  l 'é lément Ensemble  de  données  temporel l es.  L'é lément 
Décalage  temporel  du  d i spos i ti f représen te  l a  va leur de  décalage  du  temps  système de  
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64  bi ts  associée  à  l a  datation  du  d isposi ti f qu i  su i t.  La  valeur Décalage  temporel  du  
d ispos i ti f permet au  contrôleur de  déterm iner s i  l e  temps  système défin i  dans  le  d isposi ti f 
est étalé  par rapport à  celu i  du  contrôleur.  En  pri ncipe,  les  temps  système entre  l e  
d ispos i ti f et l e  contrôleur son t proches,  quel  que  soi t l e  temps  cons idéré.  Mais,  
conformément au  protocole  de  synchron isation  CIP  défin i  dans  l ' I EC  61 588:2009,  l 'horloge  
maîtresse  du  système peu t corriger toutes  l es  secondes  l a  référence du  temps  système,  
parfois  d 'une  durée  s i gn i ficative  (une  heure,  par exemple) .  En  effet,  l e  maître  l u i -même 
peu t changer s i  une  horloge  maîtresse  de  qual i té  supérieure  est détectée  par l e  système.  
Ces  mod ifications  brusques  apportées  à  l a  référence  du  temps  système se  propagent vers  
l es  d i fféren ts  d isposi ti fs  présents  sur l e  réseau ,  de  sorte  que  l e  contrôleur et  l e  d ispos i ti f 
fonctionnent avec des  va leurs  de  temps  système éta lées.  La  valeur Décalage  temporel  du  
d ispos i ti f peu t être  u ti l i sée  con j oin tement avec l a  va leur Décalage  du  temps  système du  
con trôleur,  afin  de  déterm iner s i  l e  temps  système entre  l e  d isposi ti f et  l e  contrôleur est 
éta lé  et,  s i  tel  est  l e  cas,  afi n  de  compenser cet éta lement.  

•  Datation  du  d ispos i ti f:  Cet é lément est i nclus  dans  l 'en- tête  de  connexion  s i  l e  b i t  Datation  
est défi n i  dans  l 'é l ément Ensemble  de  données  temporel les.  La  datation  du  d ispos i ti f 
représente  l a  valeur de  temps  système de  64  b i ts ,  en  nanosecondes,  l orsque  l 'événement 
de  synchron isation  de  m ise  à  j our du  d isposi ti f associé  aux données  réel les  de  la  s tructure  
de  connexion  s 'est produ i t  ( l orsque  les  données  réel l es  on t été  capturées,  par exemple) .  
Calcu lée  par l e  d ispos i ti f,  i l  s 'ag i t de  l a  somme de  l a  va leur d 'horloge  l ocale  du  d isposi ti f 
en  cas  d 'événement de  synchron isation  de  m ise  à  j our et  de  l a  va leur Décalage  du  temps  
système du  d ispos i ti f.  Avec la  datation  du  d isposi ti f,  l e  con trôleur d ispose  de  tou tes  l es  
i n formations  nécessaires  à  l a  correction  des  valeurs  de  données  réel les  pour connaître  l es  
d i fférences  entre  la  synchron isation  de  m ise  à  j our du  d ispos i ti f et ce l l e  du  con trôleur 
l orsque  l a  période  de  m ise  à  j our du  contrôleur n 'est pas  un  en tier mu l tip le  de  la  période  
de  m ise  à  j our du  d isposi ti f ou  que  l es  m ises  à  j ou r de  d ispos i ti f présentent un  déphasage 
par rapport au  con trôleur.  Ce  modèle  de  synchron isation  suppose d 'enreg istrer l a  datation  
du  d isposi ti f au  début  de  l a  période  de  m ise  à  j our du  d ispos i ti f,  q u i  est également l e  
moment où  l a  réaction  a  été  capturée  pour la  dern ière  fo is.  S i  l a  datation  du  d ispos i ti f ne  
correspond  pas  à  l a  datation  de  m ise  à  j our locale  du  con trôleur,  ce  dern ier extrapole  l a  
va leur i nstantanée  de  données  de  réponse  en  fonction  de  l a  traj ectoi re  de  man ière  à  
correspondre  à  l a  datation  du  contrôleur.  Le  d iagramme de  synchron isation  de  l a  F igure  
31  représente  comment l e  con trôleur aj uste  l es  données  de  pos i tion  d ’axe  provenant du  
d isposi ti f en  fonction  des  datations  re lati ves  en tre  l e  d ispos i ti f et  le  con trôleur.  

 

Figure 31  – Ajustement  des  données  de  posi tion   
réel les  en  fonction  de  l a  datation  du  d isposi ti f 

•  Perte  de  m ises  à  j our:  Cet é lément est i nclus  dans  l 'en-tête  de  connexion  s i  l e  b i t  
D iagnostic  de  m ise  à  j ou r est défin i  dans  l 'é l ément Ensemble  de  données  temporel l es.  La  
va leur Perte  de  m ise  à  j our représente  le  nombre  de  paquets  perdus  de  connexion  
Contrôleur-D isposi ti f détectés  depu is  l 'ouverture  et  la  synchron isation  de  la  connexion .  
Les  paquets  perdus  sont détectés  par examen  de  l ' I D  de  m ise  à  j our des  paquets  reçus.  
Un  paquet est déterm iné  comme perdu  l orsque  son  I D  de  m ise  à  j our prévu  est om is.  
L'attribu t de  classe  Perte  de  paquet est i ncrémenté  pour chaque I D  de  m ise  à  j our om is.  
Le  compteur se  renouvel l e  tou tes  les  256  m ises  à  j our manquées.  
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•  M ises  à  j our retardées:  Cet élément est i nclus  dans  l 'en-tête  de  connexion  s i  l e  b i t  
D iagnostic  de  m ise  à  j ou r est défi n i  dans  l 'é lémen t Ensemble  de  données  temporel l es.  La  
valeur M ises  à  j our retardées  représente  l e  nombre  de  paquets  retardés  de  connexion  
Contrôleur-D isposi ti f détectés  depu is  l 'ouverture  et  la  synchron isation  de  la  connexion .  
Les  paquets  retardés  sont détectés  par examen  de  l a  datation  du  paquet  reçu .  Un  paquet 
est déterm iné  comme retardé  lorsque  l a  d i fférence entre  la  datation  de  son  contrôleur et l a  
datation  reçue  des  données  du  d ispos i ti f dépasse  l a  période  de  m ise  à  j our du  contrôleur.  
Le  compteur se  renouvel le  tou tes  les  256  m ises  à  j our retardées.  

•  Datation  reçue  des  données:  Cet é lémen t est i nclus  dans  l 'en-tête  de  connexion  s i  l e  b i t  
D iagnostic temporel  est  défi n i  dans  l 'é lément Ensemble  de  données  temporel les.  La  
datation  reçue  des  données  représente  l a  va leur de  temps  système à  64  b i ts  au  moment 
de  l a  sa is ie  des  données  de  la  dern ière  connexion  Contrôleur-Disposi ti f,  i nd iquées  par l ' ID  
de  dern ière  m ise  à  j our,  dans  la  mémoire  du  d isposi ti f et au  moment où  ces  mêmes 
données  son t prêtes  à  être  trai tées  par l a  couche appl ication .  La  datation  est exprimée  en  
nanosecondes.  Cette  valeur,  combinée  à  l a  datation  de  transm iss ion  de  données  
correspondante  du  contrôleur,  peu t être  u ti l i sée  par l e  contrôleur pour générer des  
statistiques  de  l i vra ison  de  données  de  connexion  Contrôleur-D isposi ti f.   

•  Datation  de  transm ission  des  données:  Cet  é lément est inclus  dans  l 'en-tête  de  connexion  
s i  l e  b i t  D iagnostic temporel  est défin i  dans  l 'é l ément Ensemble  de  données  temporel l es .  
La  datation  de  transm ission  des  données  représente  l a  va leur de  temps  système à  64  b i ts  
au  moment du  l ancement par l a  couche  appl ication  de  la  transm ission  des  données  de  
connexion  D isposi ti f-Contrôleu r au  con trôleur.  La  datation  est exprimée en  nanosecondes.  
Cette  va leur,  combinée  à  l a  datation  reçue  de  données  correspondante  du  con trôleur,  
peu t être  u ti l i sée  par l e  con trôleur pour générer des  statis ti ques  de  l i vraison  de  données  
de  connexion  D isposi ti f-Contrôleur.  

6.4.4.3  Blocs  de  données  d ' instance  

6.4.4.3.1  Structure  générale  

L'En-tête  de  connexion  est su ivi  d 'un  ou  de  pl us ieurs  B locs  de  données  d ' i nstance,  comme le  
montre  le  Compte  d ' instances  ci -dessus.  Le  B loc de  données  d ' i nstance  s 'apparen te  
beaucoup à  celu i  de  la  connexion  Contrôleur-D isposi ti f,  sa  s tructure  de  base  étant présentée  
à  l a  F igure  32 .  

Bloc de  données  d ' instance  

En-tête  de  données  d ' i nstance  

B loc de  données  cycl i q ues  

B loc de  données  d 'événement  

B l oc de  données  de  service  
IEC 

Figure 32  – Bloc de  données  d ' instance  

6.4.4.3.2  En-tête  de  données  d ' instance  

L'En-tête  de  données  d ' i nstance  contien t l es  i n formations  essen tie l l es  de  configuration  d ’axe  
nécessai res  à  l 'anal yse  et à  l 'appl ication  des  données  con tenues  dans  l es  trois  canaux de  
données  (voi r F igure  33).  Cet en-tête  est un iquement i nclus  dans  le  format Connexion  
variab le  afin  de  s 'adapter aux appl ications  de  d ispos i ti f mu l tiaxe.  Les  i n formations  qu ' i l  
con tien t peuvent être  u ti l i sées  par l ' i n terface  de  communication  du  d ispos i ti f pour copier les  
b locs  de  données  i nd ividuels  dans  des  mémoires  fixes  séparées  pour l e  tra i tement.  

S ' i l  est configuré  pour un  format Connexion  fixe,  seu l  l e  B loc de  données  cycl iques  d 'une  
seu le  i nstance  d 'axe  est pris  en  charge.  Les  i n formations  re lati ves  au  numéro  d ' i nstance  ou  à  
l a  ta i l l e  d u  b loc ne  son t donc pas  u ti l es.  Par conséquent,  l 'En- tête  de  données  d ' i nstance  n 'est  
pas  inclus  dans  la  structu re  de  connexion .  
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En-tête  de  données  d ' instance 

Numéro  d ' i nstance  – Tai l l e  de  b l oc d ' i nstance  Tai l l e  de  b l oc cycl i que  

Tai l l e  de  b l oc réel  
cycl i que  

Tai l l e  de  bl oc  de  l ectu re  
cycl i que  

Tai l l e  de  b l oc 
d 'événement 

Tai l l e  de  b l oc de  service  

IEC 

Figure 33  – En-tête  de  données  d ' instance  

•  Numéro  d ' instance:  I den tique  à  l a  défin i tion  Contrôleur-Disposi ti f.  

•  Tai l l e  de  b loc d ' i nstance:  I dentique  à  l a  défi n i ti on  Contrôleur-D isposi ti f.  

•  Tai l l e  de  b loc cycl ique:  I den tique  à  l a  défi n i ti on  Contrôleur-Disposi ti f.  

•  Tai l l e  de  b loc réel  cycl i que:  Cette  valeur représente  l a  ta i l l e  du  b loc de  données  réel les  
cycl iques,  en  un i tés  de  mot à  32  b i ts ,  en -tête  compris.  Une  ta i l l e  de  b loc réel  cycl i que  de  0  
i nd ique  que  l e  contrôleur n 'a  à  trai ter aucune donnée  réel l e  cycl ique.  

•  Tai l l e  de  b loc de  l ecture  cycl ique:  Cette  va leur représente  la  ta i l le  du  b loc de  données  de  
l ecture  cycl iques,  en  un i tés  de  mot à  32  b i ts,  en-tête  compris .  Une  ta i l le  de  b loc de  lecture  
cycl ique  de  0  i nd ique qu 'aucune  donnée de  lecture  cycl ique  n 'est actuel lement configurée  
pour un  transfert vers  l e  con trôleur et,  par conséquent,  l e  contrôleur n 'a  à  tra i ter aucun  
b loc de  l ecture  cycl i que.  

•  Tai l l e  de  b loc d 'événement:  I denti que  à  l a  défin i ti on  Contrôleur-D isposi ti f.  Une  ta i l l e  de  
b loc d 'événement de  0  ind ique  qu 'aucune véri fication  d 'événement acti ve  n 'est  
actuel l ement en  cours.  

•  Tai l l e  de  b loc de  service:  I denti que  à  l a  défi n i tion  Contrôleur-D isposi ti f.  U ne  ta i l le  de  b loc 
de  service  de  0  ind ique  qu ' i l  n ' y a  actuel l emen t l i eu  de  répondre  à  aucune  demande de  
service.  

6.4.4.3.3  Bloc de  données  cycl iques  

L'en-tête  de  données  cycl iques,  p lacé  en  hau t du  b loc de  données  cycl i ques  de  l a  connexion  
Disposi ti f-Contrôleur,  est  tou jours  i nclus,  quel  que  soi t l e  format de  connexion .  Cet en-tête  
con tien t l es  é léments  essen tie ls  re lati fs  au  con tenu  du  b loc de  données  cycl iques  et  au  
con texte  des  données  dans  l e  b loc concernant l e  d ispos i ti f (voir F i gure  34) .  Pour l a  plupart,  
ces  é léments  sont établ i s  par l es  é léments  correspondants  du  précédent b loc de  données  
cycl iques  de  la  connexion  Contrôleur-D isposi ti f,  et en  sont  donc des  copies  d i rectes.  Par 
conséquent,  l e  con tenu  du  b loc de  données  cycl i ques  de  la  connexion  D isposi ti f-Contrôleur 
est  en  dern ier l i eu  déterm iné  par l e  contrôleur.  

Bloc de  données  cycl iques  

Mode de  commande  Mode  de  réaction  Réponse  d 'axe  État  de  réponse  

– Ensemble  de  données  
rée l l es  

Ensemble  de  données  
d 'état  

État  d ’ axe  

Données  rée l l es  cycl i ques  

Données  d 'état  cycl i ques  
IEC 

Figure 34 – Bloc  de  données  cycl iques  

•  Mode  de  commande:  I denti que  à  la  défi n i ti on  Contrôleur-Disposi ti f.  

•  Mode  de  réaction :  I denti que  à  l a  défin i tion  Con trôleur-D isposi ti f.  

•  Réponse d 'axe:  La  réponse  d 'axe  à  8  b i ts  est  une  va leur énumérée  u ti l i sée  pour établ i r 
une  l ia ison  avec l 'é lément Commande d 'axe  correspondant de  l a  connexion  Contrôleu r-
Disposi ti f afi n  d ' in i tier d i rectement l e  fonctionnement du  d ispos i ti f qu i  n 'exige  pas  de  
demande de  service  CIP.  Les  codes  d 'acqu i ttement va l i des  correspondent aux codes  de  
demande correspondan ts  de  l 'é l émen t Commande d 'axe  et sont présentés  dans  le  
Tableau  22 .  
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Tableau  22  – Réponse  d 'axe  

Code  d 'acqu i ttement Réponse  d 'axe  

0  Pas  d 'acqu i ttement  

1  Acqu i ttement  d ’acti vati on  

2  Acqu i ttement  de  désacti vati on  

3  Acqu i ttement  d ’ i n terrupti on  

4  Acqu i ttement  de  réi n i ti a l i sati on  su i te  à  une  i n terrupti on  

5  Acqu i ttement  d ’abandon  

6  Acqu i ttement de  ré i n i ti a l i sati on  su i te  à  un  défaut  

7  Arrêter l e  processus  

8  Acqu i ttement de  changement d e  référence  de  posi ti on  
rée l l e  

9  Acqu i ttement de  changement d e  référence  de  posi ti on  de  
consigne  

1 0  à  1 26  (Réservé)  

1 27  Acqu i ttement  d ’annu l ation  

1 28  à  255  (Spéci fi q ue  au  fou rn i sseur)  

 

Ce mécan isme Consigne  de  d isposi ti f/Réponse  d 'axe  permettan t d ' i n i ti er l es  mod i fications  
d 'état est décri t  de  man ière  exhaustive  dans  l e  paragraphe Commande d 'état de  l 'Objet 
Axe  de  d ispos i ti f de  mouvement (voi r 7. 6. 1 . 2) .  

•  É tat de  réponse:  En  présence d 'un  Code d 'acqu i ttement d i fféren t de  zéro  dans  l a  Réponse  
d 'axe,  une  valeur État de  réponse  est également fourn ie  pour i nd iquer l e  succès  ou  
l 'échec de  l 'opération  Commande d 'axe  demandée.  Un  État de  réponse  nu l  (0)  i nd ique  le  
succès,  une  valeur d i fféren te  de  zéro  i nd iquan t une  erreur.  Les  va leurs  État de  réponse  
son t conformes  à  l a  spéci fication  CIP  des  codes  État général  (voi r I EC  61 1 58-6-2).  

•  Ensemble  de  données  réel l es :  I dentique  à  l a  défin i tion  Contrôleur-Disposi ti f.  

•  Ensemble  de  données  d 'état:  I den tique  à  l a  défi n i ti on  Contrôleur-D isposi ti f.  Les  b i ts  
Ensemble  de  données  d 'état  son t défin is  un iquement l orsque,  1 )  l e  b i t  correspondant dans  
l 'ensemble  de  données  d 'état de  l a  connexion  Contrôleur-Disposi ti f est défin i ,  et 2)  i l  y a  
variation  des  valeurs  de  données  d 'état associées  depu is  l a  dern ière  m ise  à  j our de  
connexion .  

•  É tat d ’axe:  Cet é lément de  données  contien t la  va leur énumérée État  d ’axe  i nd iquant l 'état 
en  cours  d ’axe  d ' i nstance  de  ce  d isposi ti f en  fonction  du  modèle  d 'état de  l 'Objet Axe  de  
d isposi ti f de  mouvement.  

•  Données  réel les/d 'état cycl i ques:  Les  données  réel l es/d 'état  cycl i ques  con tiennen t des  
données  à  priori té  é levée  qu ' i l  fau t  appl iquer à  l ' i nstance  d 'axe  de  d ispos i ti f associée  l ors  
de  l a  m ise  à  j ou r su ivan te  du  d isposi ti f.  Ce  b loc est composé des  é léments  de  données  
réel l es  et  des  é léments  de  données  d 'état u ti l i sés  par le  contrôleu r,  comme l e  déterm inen t 
de  man ière  expl ici te  l es  é lémen ts  Ensemble  de  données  réel l es  et  Ensemble  de  données  
d 'état de  l 'En-tête  de  données  cycl iques.  Voir l es  défin i tions  Contrôleur-Disposi ti f de  6 . 4. 3  
pour p lus  de  détai ls  de  l a  structure  Données  réel l es/d 'état cycl i ques.  Les  données  réel les  
cycl iques  doivent être  référencées  par rapport  à  l a  datation  de  d ispos i ti f.  

6.4.4.3.4  Bloc de  données  de  l ecture  cycl iques  

Le  b loc de  données  de  l ecture  cycl i ques  peu t être  u ti l i sé  pour mettre  à  j our de  man ière  
synchrone un  ou  plus ieu rs  attribu ts  de  l 'Objet Axe  de  commande de  mouvement cib lés  dans  
l e  con trôleur en  fonction  de  l a  va leur en  cours  des  attribu ts  associés  dans  l e  d ispos i ti f.  Ce  
mécan isme peu t par exemple  être  u ti l i sé  con join tement avec un  programme de  b loc de  
fonction  conforme à  l ' I EC 61 1 31 -3  afin  de  mettre  en  œuvre  un  con trôle  de  boucle  externe  
soph istiqué  en  fonction  d 'un  l arge  éventai l  de  s i gnaux de  commande  d 'axe  d ispon ib les .  À 
l ' i nverse  des  demandes  de  service  Extraction  d 'attribu t d 'axe  du  canal  de  service,  dont l e  
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tra i temen t peut durer p l usieurs  cycles  de  m ise  à  j our de  d isposi ti f,  l e  mécan isme de  données  
de  lecture  cycl iques  garanti t  l a  m ise  à  j our du  paramètre  cib lé  à  chaque  cycle  de  connexion .  

Le  b loc de  données  de  l ecture  cycl i ques  est un iquement pris  en  charge  dans  l e  format 
Connexion  variable  (voir F i gure  35) .  

Bloc de  données  de  l ecture  cycl iques  

I D  de  b l oc  
d 'écri tu re  cycl i que  

É tat  d 'écri tu re  cycl i que  I D  de  b l oc   
de  l ectu re  cycl i que  

État  de  l ectu re  cycl i q ue  

Données  de  l ectu re  cycl i ques  
IEC 

Figure 35 – Bloc  de  données  de  lecture  cycl iques  

L'en-tête  associé  pour ce  b loc con tien t l es  é léments  essentie ls  re lati fs  au  con tenu  des  b locs  
de  données  de  l ecture  et d 'écri tu re  cycl iques  de  l a  m ise  à  j our précédente  de  l a  connexion  
Contrôleur-D isposi ti f.  

•  I D  de  bloc d 'écri tu re  cycl ique:  Cet ID  de  8  b i ts  déterm ine  la  structu re  prédéfin ie  du  bloc 
d 'écri ture  cycl i que  envoyée dans  l a  dern ière  m ise  à  j our de  l a  connexion  Contrôleur-
Disposi ti f.  U ne  m ise  à  j our réuss ie  du  b loc de  données  d 'écri ture  cycl iques  est i nd iquée  
par la  m ise  en  écho  de  l ' ID  du  b loc d 'écri tu re  cycl ique  associé  dans  l 'en -tête  de  b loc de 
données  de  l ecture  cycl i ques  su ivant.  Lorsque  l e  d ispos i ti f déterm ine  qu 'une  erreur est  
associée  aux données  d 'écri ture  cycl i ques,  i l  l ' i den ti fie  au  moyen  d 'une  valeur État  
d 'écri ture  cycl ique d i fférente  de  zéro.   

•  É tat d 'écri tu re  cycl ique:  La  valeur État  d 'écri ture  cycl i que  est desti née  à  ind iquer le  succès  
ou  l 'échec de  l a  m ise  à  j our associée  des  données  d 'écri ture  cycl i ques.  Un  État d 'écri ture  
cycl ique  nu l  (0)  i nd ique  l e  succès,  une  valeur d i fféren te  de  zéro  i nd iquan t une  erreur.  Les  
va leurs  État d 'écri tu re  cycl ique  son t conformes  à  la  spéci fication  CIP  des  codes  État 
général  (voi r I EC 61 1 58-6-2).  

•  I D  de  b loc de  l ecture  cycl ique:  Cet ID  à  8  b i ts  déterm ine  la  structure  prédéfin ie  du  b loc de  
l ecture  cycl ique  à  appl i quer aux données  de  l ecture  cycl iques  pour cette  m ise  à  j our.  Les  
structu res  de  bloc de  lecture  cycl i que  sont  défi n ies  à  l 'a ide  du  service  Défin i tion  de  la  l i s te  
de  données  de  l ecture  cycl iques.  Une  réponse  correcte  à  ce  service  i nclu t un  nouvel  I D  de  
b loc de  l ecture  cycl ique  qu i  peut être  u ti l i sé  dans  la  m ise  à  j our de  connexion  su ivante  
pour transmettre  l es  données  cycl iques  dans  ce  format.  Lorsque  l e  d ispos i ti f déterm ine  
qu 'une  erreur est associée  aux données  de  lectu re  cycl iques,  i l  l ' i den ti fi e  au  moyen  d 'une 
valeur État  de  l ecture  cycl ique  d i fférente  de  zéro  et sans  données  de  l ecture  cycl iques.  

•  É tat de  l ecture  cycl i que:  La  valeur État de  lecture  cycl ique  est destinée  à  ind iquer l e  
succès  ou  l 'échec de  l a  m ise  à  j our associée  des  données  de  l ecture  cycl i ques.  Un  État de  
l ecture  cycl ique  nu l  (0)  i nd ique  l e  succès,  une  va leur d i fféren te  de  zéro  i nd iquant  une  
erreur.  Les  valeurs  État  de  l ecture  cycl ique  son t conformes  à  l a  spéci fi cation  CIP  des  
codes  État  général  (voi r I EC  61 1 58-6-2).  

•  Données  de  l ecture  cycl i ques:  Les  Données  de  lecture  cycl iques  contiennent des  données  
à  priori té  é levée  qu ' i l  fau t appl iquer à  l ' i nstance  d 'axe  de  con trôleu r associée.  Ce  b loc est 
composé  d 'un  s i gnal  et d 'é léments  de  données  d 'état  à  adapter et  appl i quer aux attribu ts  
d 'Objet Axe  de  commande  de  mouvement correspondan ts.  Le  con tenu  des  données  de  
l ecture  cycl i ques  est déterm iné  de  man ière  expl i ci te  par la  s tructure  iden ti fiée  par l ' I D  de  
b loc de  l ecture  cycl ique  se  trouvant dans  l 'en-tête  de  données  de  l ecture  cycl i ques.  
L'ordre  des  données  d 'attribut  dans  l e  B loc de  données  de  lecture  cycl i ques  est  déterm iné  
par celu i  des  ID  d 'attribut  de  la  demande Set_Cycl ic_Read_List.  Les  é léments  de  données  
d 'attribut  doiven t être  du  texte  a l i gné.  Les  mots  à  32  b i ts  et à  1 6  bi ts  sont respectivement 
a l i gnés  sur 32  b i ts  et  1 6  b i ts .  Le  rempl issage  peu t être  a jou té  pour conserver l 'a l i gnement 
des  mots.  

EXEMPLE  La  F igu re  36  représente  un  b loc de  données  de  l ectu re  cycl i q ues  avec 3  attri bu ts  où  l es  Attri bu ts  1  
et  3  son t  des  val eu rs  à  32  b i ts ,  tand is  que  l 'Attri bu t  2  est  u ne  val eu r à  1 6  b i ts .  
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Valeu r d ’ attri bu t  1  

Valeu r d ’ attri bu t  2  1 6  b i ts  – réservé  

Valeu r d ’ attri bu t  3  
IEC 

Figure 36  – Bloc  de  données  de  lecture  cycl iques  

6.4.4.4  Bloc de  données  d 'événement 

Le  b loc de  données  d 'événement permet d 'envoyer p lus ieurs  noti fications  d 'événement au  
con trôleur dans  le  cadre  d 'une  m ise  à  j our donnée.  Chaque  noti fication  d 'événement impl ique  
un  acqu i ttement d 'événement spéci fi que  i nd iquan t l e  succès  ou  une  erreu r.  Les  données  de  
noti fication  d 'événement resten t dans  l a  structure  de  données  de  connexion  Disposi ti f-
Contrôleur tan t que  le  d i spos i ti f n 'a  pas  reçu  l 'acqu i ttement d 'événement correspondant de  l a  
part du  contrôleur.  

Le  format du  b loc de  données  d 'événement de  l a  connexion  D isposi ti f-Contrôleur est 
représenté  à  l a  F igure  37.  

Bloc de  données  d 'événement  

État de  véri fi cati on  d 'événement  

Acqu i ttement de  données  
d 'en reg istrement  

Acqu i ttement de  données  
d 'ori g i ne  

Acqu i ttement de  données  
d 'observati on  

– 

I D  d 'événement 1  É tat  d 'événement 1  Type  d 'événement 1  – 

Posi ti on  d 'événement 1  

Datati on  d 'événement 1  

I D  d 'événement 2  É tat  d 'événement 2  Type  d 'événement 2  – 

Posi ti on  d 'événement 2  

Datati on  d 'événement 2  

…  
IEC 

Figure 37  – Bloc  de  données  d 'événement 

•  État de  véri fication  d 'événement:  Ce  mot à  32  b i ts  i nd ique  s i  l e  d isposi ti f recherche  
actuel l ement l es  événements  en  fonction  des  d i fféren tes  en trées  du  d isposi ti f ( l es  en trées  
de  marqueur,  d ’orig ine  et d 'enreg istrement,  par exemple).  La  véri fication  d ’événement est 
i n i tiée  l orsque  le  b i t  Commande  de  véri fication  d 'événement correspondant  est défin i  dans  
l a  connexion  Contrôleur-Disposi ti f.  Lorsqu 'un  événement se  produ i t,  l e  d i spos i ti f capture  
l ' heure  et l a  pos i tion  exacte  d ’axe,  pu is  transmet ces  in formations  au  contrôleur dans  des  
B locs  de  données  d 'événement.  Mais  pour que  l e  con trôleur pu isse  tra i ter l es  données  
d 'événement,  l e  b i t  d 'État de  véri fication  d 'événement correspondant  doi t  être  défin i .  Pour 
p lus  de  détai ls  sur l a  man ière  d 'u ti l i ser ce  mot dans  les  opérations  d 'événement,  vo i r l a  
séquence  de  mécan isme d 'événement en  6 . 4 . 3. 4 .  Les  4  dern iers  bi ts  de  l 'é l émen t 
Commande de  véri fication  d 'événement consti tuen t un  champ de  b i t  spécia l ,  don t l es  3  
b i ts  de  poids  faib le  spéci fi ent l e  nombre  d 'événements  acti fs,  e t qu i  est  l i ttéralement le  
nombre  d ' ID  d 'événement figuran t dans  ce  b loc de  données  d 'événement.  Le  bi t  de  poids  
fort acti ve  le  format du  B loc de  données  d 'événement étendu .  Une  défin i ti on  exhaustive  de  
l 'attribu t État de  véri fication  d 'événement peu t être  consu l tée  en  7 . 3 . 7. 2. 2.  

En  présence du  b loc de  données  d 'événement,  l 'é lément État de  véri fication  d 'événement 
déterm ine  quels  sont l es  é léments  supplémenta ires  i nclus.  Le  mot  incluan t l es  
acqu i ttements  des  données  d 'enreg istrement,  d 'ori g ine  et d 'observation  est i nclus  
un iquement s i  l e  b i t  Format Étendu  est défin i  dans  le  mot État de  véri fication  d 'événement.  
Les  é lémen ts  # d ' I D,  d 'état,  de  type,  de  pos i tion  et  de  datation  d 'événement sont répétés  
en tre  0  et 7  fo is,  comme déterm iné  par l e  champ Compte  des  b locs  d 'événement dans  l e  
mot État de  véri fication  d 'événement.  

•  Acqu i ttement de  données  d 'enreg istrement:  Cet  octet  de  matricie l  sert  à  l 'acqu i ttement 
des  paramètres  de  b loc de  données  d 'enreg istrement i ssus  d 'une  m ise  à  j our précédente  
de  l a  connexion  Contrôleur-D isposi ti f.  La  structure  des  données  de  connexion  D isposi ti f -
Contrôleur ne  comporte  aucune  donnée associée  à  ces  bi ts.  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 363  –  

•  Acqu i ttement de  données  d 'orig ine:  Cet octet  de  matricie l  sert à  l 'acqu i ttement des  
paramètres  de  b loc de  données  d 'orig ine  i ssus  d 'une  m ise  à  j our précédente  de  la  
connexion  Contrôleur-D isposi ti f.  La  structure  des  données  de  connexion  D isposi ti f-
Contrôleur ne  comporte  aucune  donnée associée  à  ces  bi ts.  

•  Acqu i ttement de  données  d 'observation :  Cet octet de  matricie l  sert à  l 'acqu i ttement des  
paramètres  de  b loc de  données  d 'observation  i ssus  d 'une  m ise  à  j our précédente  de  la  
connexion  Contrôleur-D isposi ti f.  La  structure  des  données  de  connexion  D ispos i ti f-
Contrôleur ne  comporte  aucune  donnée  associée  à  ces  bi ts.  

•  I D  d 'événement:  Numéro  de  transaction  affecté  à  cet  événement spéci fi que  par l a  
noti fication  d 'événement d 'orig ine.  Un  ID  d ’événement est affecté  à  chaque événement par 
i ncrémentation  de  l ' I D  d 'événement en  cours  arch ivé  dans  le  d ispos i ti f.  Grâce  à  l ' ID  
d 'événement,  l e  d ispos i ti f est capable  de  mettre  en  correspondance  l 'acqu i ttement 
d 'événement et l a  noti fication  d 'événement appropriée  pour procéder à  l a  transaction  de  
données  d 'événement.  

•  É tat d 'événement:  Valeur énumérée i nd iquan t  l 'état de  l a  noti fication  d 'événement 
d 'orig ine.  Une  valeur nu l le  i nd ique  que  l 'événement a  été  détecté  avec succès  par l e  
d isposi ti f.  U ne  valeur d i fféren te  de  zéro  ind ique  qu 'une  erreur s 'est produ i te  dans  l a  
véri fication  de  l 'événement qu i  empêche que  l 'événement soi t  détecté  avec succès.  Ceci  
pourrai t se  produ i re  en  cas  de  problème avec le  matérie l  l i é  à  l 'événement ou  l orsque  l e  
matérie l  exigé  n 'est pas  pris  en  charge  par l e  d ispos i ti f.  La  défin i ti on  appl i cable  aux codes  
d 'erreur État  d 'événement est  l a issée  actuel l ement au  choix du  fourn isseur.  

•  Type  d 'événement:  Cette  va leur énumérée décri t  l e  type  d 'événement qu i  s 'est produ i t.  
Des  types  d 'événements  va l i des  sont spéci fi és  dans  l e  Tableau  23.  

Tableau  23  – Type d 'événement 

Type  d 'événement Description  de  l 'événement 

0  Front  posi ti f de  l ' en reg istremen t  1  

1  Front  négati f de  l ' en reg i strement  1  

2  Front  posi ti f de  l ' en reg istremen t  2  

3  Front  négati f de  l ' en reg i strement  2  

4  Front  posi ti f du  marqueur 

5  Front  négati f du  marqueur 

6  Front  posi ti f de  l ' i n terrupteur d 'ori g i ne  

7  Front  négati f de  l ' i n terrupteur d 'ori g i ne  

8  Marqueu r – I n terrupteu r d 'ori g i ne  ++  

9  Marqueu r – I n terrupteu r d 'ori g i ne  +-  

1 0  Marqueu r – I n terrupteu r d 'ori g i ne  -+  

1 1  Marqueu r – I n terrupteu r d 'ori g i ne  - -  

1 2  Seu i l  d e  couple  d 'ori g i ne  

1 3  Posi ti on  d 'observation  1  Avant  

1 4  Posi ti on  d 'observation  1  I n verse  

1 5  Posi ti on  d 'observation  2  Avant  

1 6  Posi ti on  d 'observation  2  I n verse  

1 7  à  1 27  (réservé)  

1 28  à  256  (spéci fi que  au  fou rn i sseur)  

 

•  Posi tion  d 'événement:  Représen tation  en tière  à  32  b i ts  de  l a  pos i tion  d ’axe  lorsque  
l 'événement dés igné  s 'est produ i t.  Lorsque  l 'é lément État d 'événement a  un  code  d 'erreur 
d i fférent  de  zéro,  la  Posi ti on  d 'événement est m ise  à  0 .  
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•  Datation  de  l 'événement:  Cet é lément représen te  l a  va leur de  temps  système à  64  b i ts  
l orsque  l 'événement spéci fi é  s 'est produ i t.  La  datation  est exprimée en  nanosecondes.  S ' i l  
est accompagné  de  la  va leur Décalage  du  temps  système du  d ispos i ti f,  qu i  fa i t  partie  
i n tégrante  de  l 'en-tête  connexion  D isposi ti f-Contrôleur,  l e  contrôleur d ispose  de  toutes  l es  
i n formations  nécessaires  pour calcu ler l e  temps  système absolu  lorsque  l 'événement s 'est 
produ i t.  Lorsque  l 'é l ément État d 'événement a  un  code  d 'erreur d i fférent  de  zéro,  l 'heure  
d 'événement est m ise  à  0.  

6.4.4.5  Bloc de  données  de  service  

Le  B loc de  données  de  service  permet d 'envoyer une  réponse  de  service  par i nstance  au  
con trôleur dans  une  m ise  à  j our donnée.  Chaque demande de  service  requ iert une  réponse  
de  service  spéci fi que  de  la  part du  d ispos i ti f,  i nd iquant un  succès  ou  une  erreur.  Dans  
certains  cas,  le  service  de  réponse  contien t l es  données  demandées.  Dans  tous  les  cas,  l es  
données  de  réponse  de  service  restent dans  la  structure  de  données  de  connexion  D ispos i ti f-
Contrôleur tan t  que  l e  d ispos i ti f n ’a  pas  vu  que  l a  demande de  service  associée  a  été  
supprimée  du  B loc de  données  d ’ instance  de  connexion  Con trôleur-Disposi ti f (Tai l l e  de  b loc 
de  service  =  0)  ou  qu ’une  nouvel l e  demande de  service  n ’a  pas  été  ém ise  par l e  contrôleur 
( ID  de  transaction  i ncrémenté).  

Chaque réponse  de  service  est représentée  par un  b loc de  données  organ isé  comme ind iqué  
à  l a  F igure  38.  

NOTE  À l ’ i nstar de  l a  s tructu re  de  demande,  l a  s tructu re  de  l a  réponse  de  service  ne  su i t  pas  l e  format  de  
messagerie  s tandard  CIP  trad i ti onnel .  La  ra i son  pri nci pale  est  que  cette  structu re  de  connexion  est  
fondamentalement  u ne  connexion  E /S  CIP  impl i ci te  et  pas  une  connexion  de  messageri e  expl i ci te.  Toutefoi s ,  dans  
l e  cas  d 'un  format  de  connexion  fi xe,  l es  données  de  demande  spéci fi que  au  service  défi n ies  ci -dessous  sont  
envoyées  par l ' i n terméd i ai re  d 'une  connexi on  de  messagerie  expl i ci te  et  su i vent  l es  règ les  CIP  en  matière  de  
format  de  demande  de  service  exp l i ci te.  

Bloc de  données  de  service  

I D  de  transaction  Code  de  service  État  généra l  É tat  étendu  

Données  de  réponse  spéci fi que  au  service  
IEC 

Figure 38  – Bloc de  données  de  service  

•  I D  de  transaction :  Numéro de  transaction  affecté  à  cette  réponse  de  service  dédu i te  de  
l ’ I D  de  transaction  de  l a  demande d ’orig ine.  Un  nouvel  I D  de  transaction  est affecté  à  
chaque demande de  service  par i ncrémentation  de  l ' I D  de  transaction  en  cours  arch ivé 
dans  l e  contrôleur.  Grâce  à  l ’ I D  de  transaction  de  l a  réponse,  l e  contrôleur est  en  mesure  
d 'associer l a  réponse  de  service  à  l a  demande  de  service  appropriée.  

•  Code  de  service:  I den ti fi cateur qu i  déterm ine  l a  réponse  de  service  spéci fique  qu i  su i t,  q u i  
doi t  correspondre  au  code  de  service  de  l a  demande  de  service  d ’orig ine.  Une  l i ste  des  
codes  de  service  va l i des  pour l ’Objet Axe  de  d isposi ti f de  mouvement est donnée dans  l e  
paragraphe Connexion  Contrôleur-Disposi ti f.  

•  État général :  La  valeur État général  i nd ique  l e  succès  ou  l ’échec de  l a  demande de  
service.  Un  État  général  nu l  (0)  ind ique  l e  succès,  une  va leur d i fféren te  de  zéro  ind iquant 
une  erreur.  Les  valeurs  État général  son t conformes  à  l a  spéci fication  CIP  des  codes  État 
général  (voi r I EC 61 1 58-6-2).  

•  É tat général  étendu :  L'état général  é tendu  offre  une  méthode de  défin i ti on  des  codes  
d ’erreur spéci fi ques  au  fourn isseur ou  au  service.  Ces  codes  ne  fon t actuel l ement l ’ objet 
d ’aucune défin i ti on  standard .  

•  Données  de  réponse  spéci fiques  au  service :  Le  format et l a  syn taxe  des  données  de 
réponse  spéci fiques  au  service  dépendent du  code  de  service  spéci fié .  

6.4.5  Format de  connexion  E/S  de  mouvement fixe  

En  spéci fian t  un  format de  connexion  fixe,  l a  connexion  E/S  CIP  Motion  peu t être  rédu i te  à  
une  ta i l le  a isément appl icable  aux réseaux ou  aux d isposi ti fs  CIP  basse  performance.  En  
conform ité  avec ce  con texte  d 'appl ication ,  les  fonctions  su ivan tes  ont  été  reti rées  de  l a  
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structu re  de  connexion  pour prendre  en  charge  l es  exigences  d ’ une  ta i l l e  de  connexion  fixe  et 
d ’une  bande  passante  de  réseau  l im i tée.  

– Datation  

– Défau t/Alarme de  nœud  

– Prise  en  charge  de  p lus ieurs  instances  

– Tai l l e  de  b loc d ynam ique  

– B loc de  données  de  l ectu re/écri ture  cycl i ques  

– B loc de  données  d 'événement  

– B loc de  données  de  service  

Avec l e  format de  connexion  fixe,  l es  demandes  de  service  ad ressées  à  l ’Objet  Axe  de  
d ispos i ti f de  mouvement son t prises  en  charge  un iquement en  tant que  service  de  Messagerie  
expl ici te .   

La  F igure  39  et l a  F igure  40  présenten t un  exemple  de  format de  connexion  fixe  u ti l i sé  dans  
une  s imple  appl ication  de  d ispos i ti f d ’entraînement à  vi tesse  variable  exigeant une  seu le  
cons igne  de  vi tesse  et donnant l a  vi tesse  réel le .  Dans  ce  cas,  l a  ta i l l e  de  connexion  a  été  
rédu i te  à  1 6  octets,  ta i l l e  b ien  adaptée  aux réseaux basse  performance  (DeviceNet,  par 
exemple) .  

Format de  connexion  contrôl eur-d i sposi ti f 

Format de  connexion  Révis ion  de  format  I D  de  m ise  à  j ou r Contrôl e  de  nœud  

Mode  de  commande  Mode  de  réaction  Commande  d 'axe  – 

Ensemble  de  données  de  
consigne  

Ensemble  de  données  
rée l l es  

Ensemble  de  données  
d 'état  

– 

Vi tesse  de  consigne  
IEC 

Figure 39  – Format de  connexion  Contrôleur-Disposi ti f fi xe  (tai l l e  fixe  =  1 6  octets)  

Format de  connexion  d isposi ti f-con trôleur 

Format de  connexion  Révis ion  de  format  I D  de  m ise  à  j ou r É tat  de  nœud  

Mode  de  commande  Mode  de  réaction  Réponse  d 'axe  État  de  réponse  

– Ensemble  de  données  
rée l l es  

Ensemble  de  données  
d 'état  

État  d ’ axe  

Vi tesse  réel l e  
IEC 

Figure 40  – Format de  connexion  Dispositi f-Contrôleur fixe  (tai l le  fixe  =  1 6  octets)  

6.4.6  Modèle  de  synchronisation  de  Connexion  E/S  C IP  Motion  

6.4.6. 1  Général i tés  

Le  modèle  de  synchron isation  général  de  l ’ échange de  données  de  connexion  E/S  CIP  Motion  
est décri t  dans  ce  paragraphe  dans  le  contexte  d ’un  d isposi ti f d ’en traînement CIP  Motion  
mais  i l  s ’ appl i que  également à  d ’au tres  types  de  d ispos i ti fs  CIP  Motion .  L ’échange de  
données  entre  l e  d ispos i ti f d ’en traînement et  le  con trôleur est  assuré  par l e  con trôleur avec 
un  paquet de  données  D isposi ti f-Contrôleur envoyé  par paquet de  données  Con trôleur-
Disposi ti f reçu .  Les  paquets  de  connexion  Con trôleur-D isposi ti f sont envoyés  périod iquement  
en  fonction  de  l a  période  de  m ise  à  j our du  con trôleur configurée.  La  période  de  m ise  à  j our 
du  d ispos i ti f,  c’est-à-d i re  la  période  de  m ise  à  j our à  l aquel l e  le  d ispos i ti f d ’en traînement 
exécu te  ses  ca lcu ls  de  commande,  est en  général  pl us  rapide  que  l a  période  de  m ise  à  j our 
du  contrôleu r.  Le  modèle  de  synchron isation  de  connexion  CIP  Motion  de  base  est  représenté  
à  l a  F igure  41 .  
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Figure 41  – Modèle  de  synchron isation  à  1  cycle  CIP  Motion  

Ce modèle  est cl assé  comme modèle  de  synchron isation  à  1  cycle  étant donné  qu 'une  
transaction  de  données  E/S  exhaustive  a  l i eu  dans  un  cycle  de  m ise  à  j our de  la  connexion .  
Le  modèle  de  synchron isation  est composé de  cinq  étapes  de  base  représentées  à  l a  
F igure  41  et décri tes  ci -après.  

1 )  Événement périod ique  de  synchron isation  de  transm iss ion  du  d ispos i ti f d 'entraînement 
(marque  de  graduation  rouge  supérieure  ind iquée  ci -dessus)  programmé j uste  avant que  
l e  cycle  su ivant de  m ise  à  j our de  l a  connexion  ne  déclenche l a  tâche  de  transm ission  du  
d ispos i ti f d 'en traînement chargée de  gérer la  connexion  D isposi ti f-Contrôleur.  La  tâche  de  
transm ission  du  d isposi ti f d 'en traînement obtien t l a  tou te  dern ière  valeur Posi tion  réel le  
calcu lée  par l e  dern ier Service  d ' in terruption  du  d ispos i ti f d 'entraînement (à  savoi r l e  
mode d 'asservissement de  posi tion  dans  cet  exemple)  et  l a  datation  associée.  

2)  Une  fois  l es  données  Posi tion  réel le  et Datation  assemblées,  avec d 'au tres  données  
d 'axe,  dans  l a  s tructure  des  données  de  connexion  D isposi ti f-Contrôleur,  l e  d ispos i ti f 
d 'en traînement transmet l e  paquet au  con trôleur.  Pour de  mei l l eu res  performances,  i l  est 
recommandé que  la  transm ission  réel le  soi t  l e  p l us  proche  possib le  du  début du  cycle  
M ise  à  j our de  connexion .  La  seu le  contrain te  de  synchron isation  réside  d ans  l e  fa i t  que,  
en  fonctionnement normal ,  l e  d isposi ti f d 'en traînement doi t lancer l a  transm ission  au  p l us  
tard  au  débu t du  cycle .  Ceci  prévoi t  une  durée  de  traversée du  réseau  par l e  paquet 
connexion  D isposi ti f-Contrôleur qu i  arri ve  au  contrôleur avant l e  débu t de  la  tâche  de  
con trôleur retardée  par phase.  

Trafic  en  en trée  Trafic en  
 

Tempori sateur d ’ i n terruption  du  
d i sposi ti f d ’en traînement  

Service  d ’ i n terruption  du  d i sposi ti f d ’en traînement  

Événements  du  temporisateur de  tâche  de  
transmission  du  d i sposi ti f d 'en traînement  

Tâche  de  transmission  du  
d i sposi ti f d 'en traînement  

Tâche  de  réception  du  d i sposi ti f 
d 'en traînement  

Connexion  E/S  D-C de  mouvement  

Connexion  E/S  C-D  de  mouvement  

Tâche  du  con trôleur 

Événements  du  temporisateur de  tâche  
du  con trôleur 

Plan i fi cateur de  mouvement  

Période  de  m ise  à  j ou r du  d i sposi ti f 

M ise  à  j ou r de  connexion  

Posi ti on  réel l e  

Tâche  du  con trôleur 
Décalage  de  phase  

~330  µs  

3  

4  

5  

1  

2  

Posi ti on  de  consigne  

250  µs  

Période  de  m ise  à  j ou r du  con trôleur (1  ms)  
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3)  Après  une  durée  prédéterm inée  de  décalage  de  phase  par rapport au  débu t du  dern ier 
cycle  de  m ise  à  j our du  con trôleur qu i ,  d ans  ce  modèle,  est rég lée  pour correspondre  à  
1 /3  de  la  période  de  m ise  à  j our dud i t contrôleu r,  un  événement de  synchron isation  de  
tâche  du  contrôleur déclenche l e  l ancement de  lad i te  tâche.  La  tâche  du  con trôleur 
commence par l 'anal yse  des  données  provenant du  d ispos i ti f d 'entraînement,  y compris  l a  
va leur Pos i tion  réel le .  Ensu i te,  l e  con trôleur lance  un  p lan i ficateur de  mouvement pour 
ca lcu ler une  nouvel l e  va leur Posi tion  de  cons igne  à  renvoyer au  d ispos i ti f d ’entraînement.  
Lorsque  l es  systèmes  d ’engrenage ou  de  came sont acti fs,  i l  peu t  être  nécessai re  
d ’u ti l i ser l a  pos i ti on  réel le  d ’un  axe  d 'en traînement maître  en  entrée  pour ca lcu ler l a  
pos i tion  de  consigne  d ’un  ou  de  p lus ieurs  axes  d 'en traînement esclaves.  

4)  Une  fois  l a  Pos i ti on  de  cons igne  calcu lée,  e l le  est assemblée  avec d 'au tres  données  
d 'axe,  dans  l a  structure  des  données  de  connexion  Contrôleur-D isposi ti f,  l e  con trôleur 
transmet les  données  au  d ispos i ti f d 'entraînement.  En  général ,  i l  est recommandé que  la  
transm ission  se  produ ise  au  p l us  tard  aux 2 /3  de  l a  durée  de  l a  période  de  m ise  à  j our du  
con trôleur afin  de  permettre  aux paquets  d 'atte indre  le  d isposi ti f d 'entraînement cib lé  
avan t l a  fin  d u  cycle  en  cours.  Le  paquet Connexion  Contrôleur-D isposi ti f traverse  le  
réseau  et arrive  au  d ispos i ti f d ’en traînement avant l e  débu t de  l a  période  de  m ise  à  j our 
de  connexion  su ivan te.  Aucune con train te  de  synchron isation  sévère  ne  s 'appl ique  ici ;  l e  
paquet peut arriver b ien  p lus  tôt dans  l e  cycle  de  m ise  à  j our ou  éventuel lement après  l e  
début du  cycle  de  m ise  à  j our su ivant.  Le  d isposi ti f d 'en traînement tra i te  s implement l e  
paquet à  son  arrivée.  

5)  Une  tâche  de  réception  de  d isposi ti f d 'en traînement répond  à  l a  noti fication  par l ' in terface  
réseau  de  l 'arri vée  d 'un  nouveau  paquet Contrôleur-D isposi ti f.  La  tâche  de  réception  de  
d isposi ti f d 'en traînement commence  par l 'anal yse  des  données  provenant du  contrôleur,  y 
compris  l a  va leur Datation  du  contrôleu r et  Posi tion  de  consigne.  Le  d isposi ti f 
d 'en traînement appl i que  ensu i te  l es  données  Pos i ti on  de  cons igne  en  u ti l i san t l a  datation  
pour ca lcu ler de  nouveaux coefficien ts  appl icables  au  pol ynôme d ' i n terpolation  fi ne.  Ces  
coefficien ts  son t u ti l i sés  par l es  services  I n terruption  du  d ispos i ti f d 'en traînement su ivan ts  
pour ca lcu ler la  va leur de  pos i tion  de  cons igne  fine  qu i  est appl iquée  à  l 'en trée  de  l a  
boucle  d 'asservissement de  l a  posi ti on  du  d isposi ti f d 'entraînement.  Pour de  mei l l eures  
performances,  i l  est recommandé  d 'appl iquer l es  coefficien ts  pol ynom iaux à  l ' i n terpolateur 
fin  l e  p l us  près  poss ib le  du  débu t du  cycle  de  m ise  à  j our su ivant.  Une  appl ication  précoce 
des  nouveaux coefficien ts  peut générer une  erreur i nu ti l e  dans  la  traj ectoi re  de  cons igne  
l ors  de  la  j onction  du  segment d ' in terpolateur fi n  actuel  avec l e  nouveau  segment qu i  
commence avec le  cycle  de  m ise  à  j our su ivant.  Une  appl ication  retardée  des  nouveaux 
coefficien ts  contrain t l ' i n terpolateur fi n  à  adopter l e  cycle  su ivant  en  tan t qu 'extrapolateur 
fin ,  en  in trodu isan t une  erreur d 'extrapolation  inu ti l e  dans  l a  trajectoi re  de  consigne  l ors  
de  l a  j onction  du  segment extrapolé  avec le  segment d ' in terpolateur fi n  su ivant.  La  tâche  
de  réception  de  d ispos i ti f d 'en traînement se  term ine  par l a  programmation ,  par le  
d ispos i ti f,  de  l 'événement su ivant de  synchron isation  de  transm ission  du  d ispos i ti f 
d 'en traînement par rapport au  début du  cycle  de  m ise  à  j our de  la  connexion  su ivant,  q u i  
correspond  à  la  somme de  l a  datation  du  con trôleur et de  l a  période  de  m ise  à  j our de  ce  
dern ier.  

L'exemple  de  séquence  ci -dessus  représente  une  m ise  en  œuvre  qu i  u ti l i se  des  tâches  
d isti nctes  de  transm ission  et de  réception  de  d ispos i ti f d 'entraînement en traînées  par 
i n terruption .  D 'au tres  m ises  en  œuvre  peuvent chois i r de  combiner une  ou  l es  deux tâches  
avec le  service  d ' in terruption  de  d ispos i ti f d 'entraînement qu i  effectue  l es  ca lcu ls  de  
commande.  Dans  ce  cas,  l e  tra i tement des  données  de  connexion  CIP  Moti on  s 'effectue  par 
i n terrogation ;  l e  service  d ' in terruption  de  d ispos i ti f d 'entraînement a  besoin  de  véri fier s i  un  
paquet Con trôleur-D isposi ti f a  été  reçu  et également de  véri fier s i  l e  moment est venu  
d 'assembler et d 'envoyer un  paquet D isposi ti f-Con trôleur.  

Dans  l a  mesure  où  l es  au tres  modèles  de  synchron isation  peuvent éventuel l ement reposer 
sur la  configuration  du  con trôleu r,  tous  les  modèles  de  synchron isation  CIP  Motion  
commencent par l es  données  réel les  envoyées  par l e  d isposi ti f d ’en traînement au  con trôleur 
au  débu t du  cycle  de  m ise  à  j our du  con trôleur,  et  se  term inen t par l es  données  de  consigne  
arri van t avant  un  cycle  de  m ise  à  j our du  con trôleur su ivant.  Tou tefois ,  i l  n ’ est pas  ob l i gatoi re  
que  les  données  de  cons igne  envoyées  au  d isposi ti f d ’en traînement dans  un  cycle  de  m ise  à  
j our donné  du  contrôleur soient  l e  résu l tat des  calcu ls  exécutés  pendant ce  cycle.  Ces  règ les  
consti tuen t l a  base  des  modèles  de  synchron isation  mu l ticycle.  
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La  F igure  42  et l a  F igure  43  représentent ces  caractéristi ques  communes  de  modèle  de  
synchron isation  CIP  Motion ,  en  tenant compte  des  modèles  de  synchron isation  à  2  cycles  et à  
3  cycles.  

 

  

Ang lais  Français  

Device  I n terrupt  Timer Tempori sateur d ’ i n terrupti on  d u  d i sposi ti f  

I npu t  Traffi c  Trafi c  en  en trée  

Ou tput  Traffi c  Trafi c  en  sorti e  

Connection  Update  M ise  à  j ou r de  connexi on   

Devi ce  Update  Peri od  Période  de  m ise  à  j our du  d i sposi ti f 

Devi ce  I n terrupt  Service  Service  d ’ i n terruption  du  d i sposi ti f  

Actual  Posi ti on  Pos i ti on  réel l e  

Moti on  D -to-C  I /O  Connection  Connexion  E/S  D-C CIP  Motion  

Moti on  C-to-D  I /O  Connection  Connexion  E/S  C-D  CIP  Motion  

Control l er Task Tâche  d u  contrôleur 

Command  Posi ti on  Posi ti on  de  cons igne  

Moti on  p l anner P lan i fi cateur de  mouvement  

Control l er Timer Events  Événements  de  tempori sateur du  contrôl eur 

Control l er Update  Period  Période  de  m ise  à  j our du  con trôl eur 

Phase  Offset  Décal age  de  phase  

Figure 42  – Modèle  de  synchron isation  à  2  cycles  C IP  Motion  

Comme avec tous  les  modèles  de  synchron isation  CIP  Motion ,  l e  modèle  de  synchron isation  
à  2  cycles  présen té  à  l a  F igu re  42  commence  par l a  transm ission  du  paquet de  connexion  D -
C au  contrôleur au  début du  cycle  de  m ise  à  j our.  Tou tefois,  dans  ce  cas,  l a  tâche  du  
con trôleur ne  commence  pas  avant que  se  soi t  écou lée  l a  moi ti é  du  cycle  de  m ise  à  j our,  en  
accordant a insi  u ne  p lus  l ongue  durée  au  paquet de  connexion  D-C  pour atte indre  l e  
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con trôleur avan t l 'exécu tion  de  l a  tâche  P lan i ficateur de  mouvement.  Contra irement au  
modèle  de  synchron isation  à  1  cycle ,  l e  paquet de  connexion  C-D  n 'est pas  retransm is  au  
d isposi ti f d 'en traînement avant l a  prochaine  exécu tion  de  l a  tâche  P lan i ficateur de  
mouvement.  Cette  opération  accorde  une  nouvel l e  fois  une  p lus  l ongue  durée  au  paquet de  
connexion  C-D  pour atte indre  le  d ispos i ti f d 'en traînement.  Ains i ,  2  cycles  de  connexion  son t 
nécessai res  pour accompl i r l a  transaction  de  données  E/S  avec l e  d isposi ti f d 'en traînement.  

 

  

Ang lais  Français  

Device  I n terrupt  Timer Tempori sateur d ’ i n terrupti on  d u  d i sposi ti f  

Fu l l  Duplex I npu t  &  Ou tpu t  traffi c  Trafi c  en  en trée  &  en  sorti e  Fu l l  Dupl ex 

Connection  Update  M ise  à  j ou r de  connexi on   

Devi ce  Update  Peri od  Période  de  m ise  à  j our du  d i sposi ti f 

Devi ce  I n terrupt  service  Service  d ’ i n terruption  du  d i spos i ti f  

Actual  Posi ti on  Pos i ti on  réel l e  

Moti on  D -to-C  I /O  Connection  Connexion  E/S  D-C CIP  Motion  

Moti on  C-to-D  I /O  Connection  Connexion  E/S  C-D  CIP  Motion  

Control l er Task Tâche  d u  contrôleur 

Command  Posi ti on  Posi ti on  de  cons igne  

Moti on  P lanner P lan i fi cateur de  mouvement  

Control l er Timer Events  Événements  de  tempori sateur du  contrôl eur 

Control l er Update  Period  Période  de  m ise  à  j our du  con trôl eur 

Phase  Offset  Décal age  de  phase  

Figure 43  – Modèle  de  synchron isation  à  3  cycles  C IP  Motion  

Le  modèle  de  synchron isation  à  3  cycles  ci -dessus  présenté  à  la  F igure  43  commence,  une  
nouvel l e  fo is,  par l a  transm ission  par le  d isposi ti f d 'en traînement du  paquet de  connexion  D -C  
au  contrôleur au  début  du  cycle  de  m ise  à  j our.  Tou tefois,  dans  ce  cas,  le  paquet de  
connexion  D-C d ispose  du  cycle  de  m ise  à  j our complet pour atte indre  l e  contrôleur avan t 
l 'exécu tion  de  l a  tâche  Plan i ficateur de  mouvement au  début du  cycle  su ivant.  Après  
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exécu tion  de  la  tâche  P lan i ficateur de  mouvement,  l e  paquet de  connexion  C-D  résu l tant n 'est  
pas  retransm is  imméd iatement au  d isposi ti f d 'en traînement,  mais  est transm is  en  revanche 
par l ad i te  tâche  au  début  du  cycle  su ivan t,  en  accordant une  nouvel l e  fo is  un  cycle  p lus  l ong  
au  paquet pour atte indre  le  d ispos i ti f d 'en traînement cib lé.  Ains i ,  dans  ce  cas,  3  cycles  de  
connexion  son t nécessai res  pour accompl i r l a  transaction  de  données  E/S  avec le  d ispos i ti f 
d 'en traînement.  Avec le  modèle  de  synchron isation  à  3  cycles ,  l e  trafic de  paquets  d 'en trée  et  
de  sortie  CIP  Motion  traverse  le  support  Ethernet  Fu l l  Duplex dans  l es  deux d i rections.  

Sur l a  base  de  ces  caractéristiques  communes  de  modèle  de  synchron isation ,  i l  n 'est  pas  
nécessai re  que  l e  d ispos i ti f d 'en traînement connaisse  l e  modèle  de  synchron isation  
spéci fique  appl iqué  par l e  con trôleur.  Le  d ispos i ti f d 'en traînement transmet s implement les  
paquets  D-C au  contrôleur au  début du  cycle  de  m ise  à  j our et  tra i te  l es  paquets  C-D  
provenant du  con trôleur.  

6.4.6.2  Synchronisation  de  connexion  Contrôleur-Dispositi f 

La p lupart des  protocoles  de  commande de  mouvement exigent que  la  période  de  m ise  à  j our 
du  contrôleur soi t un  en tier mu l ti ple  de  l a  période  de  m ise  à  j our du  d i sposi ti f,  à  savoir l a  
période  de  m ise  à  j our de  l a  boucle  d 'asservissement i n terne  du  d ispos i ti f d 'en traînement.  
Mais  étan t donné  que  le  paquet de  Connexion  E/S  CIP  Motion  con tient une  datation ,  i l  n ’est  
pas  u ti l e  que  l a  période  de  m ise  à  j our du  contrôleur entretienne  une  re lation  fixe  avec la  
période  de  m ise  à  j our du  d ispos i ti f d ’en traînement.  

Les  paragraphes  su ivants  présen ten t une  description  p lus  déta i l l ée  du  modèle  de  
synchron isation  CIP  Motion ,  présentée  dans  l e  contexte  d ’ un  type  de  d isposi ti f d ’en traînement 
CIP  Motion  étan t entendu  que  l e  modèle  de  synchron isation  s ’appl ique  en  général  à  tous  l es  
types  de  d ispos i ti fs  CIP  Motion .  

Une  branche du  cycle  d 'échange  de  données  de  connexion  E/S  CIP  Motion  est in i tiée  par l e  
con trôleur via  l e  paquet de  connexion  Con trôleur-Disposi ti f.  L' i nclus ion  des  in formations  de  
datation  et  de  décalage  temporel ,  a i ns i  que  des  données  de  cons igne  dans  ce  paquet,  
supprime l es  exigences  de  synchron isation  stri ctes  imposées  par d 'au tres  protocoles  de  
réseau  de  commande  de  mouvement.  P lus  particu l i èrement,  l a  datation  permet au  d ispos i ti f 
d 'en traînement de  calcu ler l es  valeurs  de  données  de  consigne  sur l a  base  de  ses  propres  
m ises  à  j our de  d ispos i ti f.  Con tra irement à  d 'au tres  protocoles  de  réseau  de  commande de  
mouvement,  i l  n 'est pas  nécessaire  que  l a  re lation  du  d isposi ti f avec les  m ises  à  j our du  
con trôleur soi t  fixe.  

La  F igure  44  représente  la  méthode  d 'appl ication  des  datations  et données  de  consigne,  
fourn ies  par l a  connexion  Contrôleur-D isposi ti f,  à  l 'axe  d 'en traînement l orsqu 'une  i n terpolation  
fine  est exigée.  Dans  cet exemple,  l es  tâches  de  transm iss ion  et de  réception  de  d isposi ti f 
d 'en traînement décri tes  dans  l a  section  de  modèle  de  synchron isation  ci -dessus  ont  été  
combinées  avec le  service  d ' in terruption  de  d ispos i ti f d 'en traînement dans  une  tâche  du  
d isposi ti f d 'entraînement périod ique  s ingu l i ère  exécutée  au  cou rs  de  l a  Période  de  m ise  à  j our 
du  d isposi ti f.  
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Figure 44 – Synchron isation  de  connexion   
Contrôleur-Dispositi f avec in terpolation  fine  

Les  étapes  su ivan tes  décrivent en  détai l  l a  man ière  dont l es  données  de  connexion  sont  
transférées  du  con trôleur au  d ispos i ti f d ’entraînement pour l ’ i n terpolation  fine  l ors  d ’ un  cycle  
de  connexion  class ique,  dans  l e  cas  général  d ’ une  période  de  m ise  à  j our du  contrôleur 
(CUP)  qu i  n ’est  pas  un  entier mu l ti ple  de  l a  période  de  m ise  à  j our du  d isposi ti f.  

1 )  Transm ission  du  contrôleur:  Dans  l e  cadre  de  l a  tâche  du  contrôleur,  ce  dern ier lance  l a  
transm ission  d ’un  paquet de  connexion  Contrôleur-Disposi ti f avec de  nouvel l es  données  
de  cons igne  au  d isposi ti f d ’en traînement cib lé,  avec un  ID  de  m ise  à  j ou r i ncrémenté  et  
une  nouvel le  datation  de  système de  contrôleur (a ins i  qu 'un  décalage  du  temps  système 
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du  con trôleur en  cas  de  changement depu is  l a  dern ière  m ise  à  j our)  fa isan t référence  au  
temps  système au  débu t du  cycle  de  m ise  à  j our du  contrôleur en  cours.  Le  B loc de  
données  d ’ i nstance  d ’axe  cib lé  contien t également la  m ise  à  j our de  consigne  cib le  qu i  
est,  dans  cet exemple,  établ i  à  +2  afin  de  ten ir compte  du  déla i  de  transport de  l a  période  
de  m ise  à  j our du  contrôleur et d u  dé la i  de  l a  période  de  m ise  à  j our du  con trôleur pour 
l ’ i n terpolation  fine.  I l  est recommandé  que  le  contrôleur transmette  l e  paquet de  
connexion  Contrôleur-D isposi ti f au  p lus  tard  aux 2/3  de  l a  durée  de  l a  période  de  m ise  à  
j our du  con trôleur afin  de  permettre  aux paquets  d 'atte indre  l e  d ispos i ti f d 'en traînement 
ciblé.  Le  paquet de  connexion  Contrôleur-Disposi ti f est reçu  par le  d isposi ti f 
d 'en traînement et  trai té  par l a  p i l e  réseau  à  l 'arrivée.  La  p i l e  réseau  présente  les  
nouvel l es  données  de  l a  connexion  Con trôleur-Disposi ti f à  l a  tâche  du  d isposi ti f 
d 'en traînement de  l a  couche  appl ication  pour analyse.  

2)  Véri fication  de  l ’ I D  de  m ise  à  j our:  En  réponse  à  une  nouvel l e  noti fication  de  données  par 
l a  p i l e,  l a  tâche  du  d isposi ti f d 'en traînement commence à  anal yser les  données  du  paquet 
de  connexion  Contrôleur-Disposi ti f en  véri fi an t tou t d 'abord  l ' I D  de  m ise  à  j our.  Lorsque  la  
tâche  du  d isposi ti f d 'en traînement découvre  que  l ' i ncrémentation  de  l ' I D  de  m ise  à  j our est  
supérieure  à  1  depu is  l a  dern ière  m ise  à  j our,  le  d isposi ti f d 'en traînement i ncrémente  l a  
va leur Perte  de  m ises  à  j our du  con trôleur.  

3)  Véri fication  de  fonctionnement synchrone:  Ensu i te,  l a  tâche  du  d ispos i ti f d 'en traînement 
commence  à  anal yser l es  données  du  paquet  de  connexion  Con trôleur-D isposi ti f en  
véri fi an t tou t  d 'abord  s i  le  d ispos i ti f d 'en traînement est  synchron isé.  S i  ce  n ’est pas  l e  cas,  
passer à  l ’ étape  Appl iquer l es  données  de  cons igne,  pu isqu ’ i l  n ’ est  pas  u ti l e  de  procéder 
à  une  véri fication  de  décalage  du  temps  système ou  à  une  véri fication  de  m ise  à  j ou r 
retardée.  Évi ter ces  véri fications  permet de  contrôler l e  d ispos i ti f d ’entraînement l ors  du  
démarrage,  voi re  dans  l e  cas  où  le  d isposi ti f d ’entraînement ne  d ispose  d ’aucun  service  
de  synchron isation  temporel le.  Cette  opération  est appelée  fonctionnement asynchrone.  

4)  Véri fication  de  décalage  du  temps  système:  Un  fonctionnement synchrone impl ique  une  
m ise  en  correspondance  du  temps  système du  d ispos i ti f d ’en traînement et  du  contrôleur,  
de  man ière  à  rendre  s i gn i ficati ves  les  datations  échangées  en tre  l es  d ispos i ti fs.  Étan t 
donné  que  le  temps  système est  a j usté  de  façon  périod ique  par l ’ horloge  maîtresse  et que  
l es  aj ustements  peuvent se  propager vers  l es  d i fféren ts  d ispos i ti fs  du  réseau  à  d i fférents  
moments ,  i l  est  poss ib le  que  le  temps  système entre  l e  con trôleur et l e  d ispos i ti f 
d ’entraînement soi t provisoi rement éta lé.  Cet éta lement doi t être  détecté,  auquel  cas,  l e  
d ispos i ti f d ’en traînement doi t a j uster l a  datation  du  con trôleur afin  de  le  compenser.  Le  
d ispos i ti f d 'entraînement effectue  cette  compensation  de  décalage  un iquement s i  l es  
décalages  de  temps  système du  contrôleur ou  du  d isposi ti f on t varié  depu is  l a  dern ière  
m ise  à  j our.  Voi r 6. 4. 6. 7  (compensation  de  décalage  du  temps  système)  pour p l us  de  
détai ls  sur cet  a l gori thme.  

5)  Véri fication  de  m ise  à  j ou r retardée:  En  supposant le  caractère  synchrone du  
fonctionnement,  l e  d isposi ti f d ’en traînement ca lcu le  a lors  la  d i fférence  en tre  l a  datation  de  
l a  tâche  d ’en traînement en  cours  et l a  datation  du  con trôleur transm ise  dans  l e  paquet  de  
connexion  Contrôleur-Disposi ti f (ajusté,  s i  nécessai re) .  Une  d i fférence de  deux périodes  
ou  p lus  de  m ises  à  j our du  con trôleur i ncrémente  l a  va leur M ises  à  j ou r retardées  du  
con trôleur.  S i  l a  d i fférence  est supérieure  à  (L im i te  i n férieure  du  dé la i  de  m ise  à  j our du  
con trôleur x  Période  de  m ise  à  j our du  con trôleur),  l e  d ispos i ti f d ’entraînement émet une  
a larme de  m ise  à  j ou r de  connexion  du  con trôleur.  S i  l a  d i fférence est supérieure  à  (Lim i te  
supérieure  du  dé lai  de  m ise  à  j our du  contrôleur x Période  de  m ise  à  j our du  contrôleur),  
l e  d ispos i ti f d ’en traînement émet un  Défaut  de  m ise  à  j our de  connexion  de  commande.  

NOTE  1  S i  l a  d i fférence  de  temps  a  dépassé  l a  péri ode  de  m ise  à  j our du  contrôl eur,  l e  pol ynôme 
d ’ i n terpolati on  fi ne  en  cours  est  effecti vement devenu  un  polynôme d ’extrapolati on ,  permettan t  au  d i sposi ti f 
d ’ en traînement de  passer à  l a  cond i ti on  de  données  retardées  tan t  que  l es  nouvel l es  données  ne  sont  pas  
arri vées.  

6)  Appl i quer les  données  de  consigne:  En  supposant l e  caractère  synchrone du  
fonctionnement et une  m ise  à  j ou r de  consigne  cib le  de  +2  pour l ’ i n terpolation  fine,  l e  
d ispos i ti f d ’en traînement calcu le  l es  coefficien ts  du  pol ynôme d ’ in terpolation  fi ne  en  
fonction  de  l a  référence  de  cons igne  appl iquée  au  Temps  cib le  ca lcu lé,  qu i  est la  somme 
de  l a  datation  du  con trôleur (aj usté)  (CUP),  Tctr1 ,  et  d u  produ i t  de  l a  M ise  à  j our de  
cons igne  cib le  et  de  l a  période  de  m ise  à  j our du  con trôleur ou ,  dans  ce  cas,  2  x  CUP.  
Ces  coefficien ts  son t u ti l i sés  par le  programme de  service  de  commande du  d isposi ti f 
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d 'en traînement pour calcu ler l a  pos i ti on  de  consigne  fine  basée sur l a  d u rée  du  service.  
D 'ord ina ire,  ces  nouveaux coefficien ts  son t appl i qués  pendant toute  l a  d urée  du  cycle  de  
m ise  à  j our su ivan t,  en  prévoyant une  in terpolation  fine  j usqu 'à  ce  que  l e  temps  système 
a i t  a tte in t l e  temps  cib le.  S i  le  temps  cib le  est i n férieur au  temps  système en  cours  au  
moment de  l a  réception  du  paquet de  connexion  Contrôleur-Disposi ti f,  c'est-à-d i re  qu ' i l  
s 'ag i t d 'un  paquet retardé,  de  nouveaux coefficients  par rapport au  pol ynôme son t a lors  
tou jours  calcu lés  en  fonction  de  ces  données  de  consigne,  afin  d ’amél iorer l ’ exacti tude  
des  calcu ls  d ’extrapolation .  En  général ,  à  chaque retard  des  données  de  cons igne,  l es  
données  représentent  tou jours  l es  données  de  consigne  l es  p lus  récentes  d ispon ib les  et  
l es  coefficien ts  doivent  dans  ce  cas  ê tre  appl i qués  dès  que  poss ib le.  Dans  le  cas  d 'un  
fonctionnement asynchrone,  l es  données  de  cons igne  sont imméd iatement appl iquées  au  
service  de  commande du  d isposi ti f d ’en traînement.  

7)  P lan i fier l a  m ise  à  j our de  l a  connexion  D isposi ti f-Contrôleur su ivan te:  Le  d isposi ti f 
d 'en traînement calcu le  l e  temps  système pour l e  cycle  de  m ise  à  j our de  connexion  
su ivant comme l a  somme de  la  datation  du  con trôleur et l a  période  de  m ise  à  j our du  
con trôleur.  Cette  valeur sert  à  établ i r l es  cri tères  de  fenêtre  de  m ise  à  j our réel le  pour l a  
m ise  à  j our de  l a  connexion  D isposi ti f-Contrôleur su ivante,  ou  pour p lan i fier d i rectement 
cette  m ise  à  j our via  un  événement de  synchron isation .  

Lorsque  l a  m ise  à  j our de  cons igne  cib le  est établ i e  à  +1 ,  l e  pol ynôme calcu lé  à  l 'étape  6  n 'est 
pas  appl i qué  à  des  fins  d ' in terpolation  fi ne,  mais  davantage  à  des  fi ns  d 'extrapolation ;  l e  
pol ynôme d 'extrapolation  permet au  d ispos i ti f d 'en traînement de  ca lcu ler une  valeur de  
données  de  cons igne  précise  au  moment où  ce  même d isposi ti f effectue  ses  ca lcu ls  de  
con trôle  en  fonction  de  l a  trajectoi re  d 'axe  précédente.  

La  F igure  45  représente  ce  modèle  de  synchron isation  dans  le  cas  général  où  l a  période  de  
m ise  à  j our du  contrôleur (CUP)  n 'est pas  un  en tier mu l tip le  de  l a  période  de  m ise  à  j our du  
d ispos i ti f et  où  l a  m ise  à  j our de  cons igne  cib le  est établ i e  à  +1  à  des  fi ns  d 'extrapolation .  
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Figure 45 – Synchron isation  de  connexion  Contrôleur-Disposi ti f avec extrapolation  

NOTE  2  Dans  l ’ exemple  ci -dessus,  l a  période  de  m ise  à  j our du  contrôleur ne  con tien t  pas  beaucoup  de  péri odes  
de  m ise  à  j ou r du  d i spos i ti f.  Lorsque  te l  est  l e  cas,  l ’ i n terpol ation  fi ne  n ’ est  pas  essen ti el l e  pou r l es  performances  
du  d i sposi ti f d ’ en traînement,  e t  l es  données  de  consigne  peuvent  être  appl i quées  p l us  d i rectement  à  l a  s tructu re  
de  commande  du  d i sposi ti f d ’ en traînement  par extrapol ation ,  sans  l e  délai  suppl émentai re  exigé  pou r l a  pri se  en  
charge  de  l ’ i n terpolati on  fi ne.  Tou tefoi s ,  l ’ extrapolati on  présente  l ’ i nconvén ien t  d e  révéler p l us  d i rectement l es  
erreu rs  d ’ extrapolati on  aux données  de  consigne  générant  un  mouvement p l us  g rossier que  dans  l e  cas  d ’ une  
i n terpol ation  fi ne.  

Toutes  les  données  cycl iques  associées  au  paquet de  connexion  Contrôleur-D isposi ti f doivent  
être  appl i quées  dans  l a  m ise  à  j our de  l a  commande Tâche d ’en traînement pour u ti l i ser l e  
p lus  tôt possib le  les  dern ières  données  de  consigne,  en  calcu lant de  nouveaux coefficients  de  
pol ynôme  d ’ i n terpolation /extrapolation .  
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6.4.6.3  Synchronisation  de  connexion  Dispositi f-Contrôleur 

L’autre  branche  du  cycle  d 'échange de  données  de  connexion  E/S  CIP  Motion  est i n i tiée  par 
l e  d ispos i ti f d 'entraînement via  l e  paquet de  connexion  D isposi ti f-Contrôleur.  En  mode  
synchrone,  la  connexion  D isposi ti f-Con trôleur CIP  Motion  i nclu t une  datation  du  d ispos i ti f (et  
un  décalage  temporel  du  d ispos i ti f)  avec les  données  réel l es ,  pour permettre  au  con trôleur de  
calcu ler l a  pos i ti on  d ’axe  d ’en traînement au  moment de  la  m ise  à  j our de  l a  tâche  du  
con trôleur.  La  datation  permet au  d ispos i ti f d 'en traînement d 'échanti l l onner l a  réaction  et de  
calcu ler l es  va leu rs  de  données  réel l es  sur l a  base  de  ses  propres  m ises  à  j our de  d ispos i ti f.  
Contra irement à  d 'au tres  protocoles  de  réseau  de  commande de  mouvement,  i l  n 'est pas  
nécessai re  que  l e  d ispos i ti f soi t  l i é  de  man ière  s tricte  avec l es  m ises  à  j ou r du  contrôleur.  La  
F igu re  46  représente  comment l es  données  réel l es  et l es  datations  fourn ies  par l a  connexion  
Disposi ti f-Contrôleur serven t à  a juster l a  pos i tion  réel l e  d ’axe  d 'en traînement,  par exemple,  à  
l a  base  de  temps  du  contrôleur.  

Une  nouvel le  fo is,  pour des  raisons  de  s impl ici té ,  les  tâches  de  transm ission  et de  réception  
de  d ispos i ti f d 'en traînement décri tes  dans  l a  section  de  modèle  de  synchron isation  ci -dessus  
on t été  combinées  avec l e  service  d ' i n terruption  de  d isposi ti f d 'entraînement dans  une  tâche  
du  d isposi ti f d 'en traînement périod ique  s i ngu l ière  exécutée  au  cours  de  l a  période  de  m ise  à  
j our du  d isposi ti f.  
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Figure 46  – U ti l i sation  de  la  datation  pour ajuster l a  posi tion   
réel le  à  l a  base  de  temps  du  contrôleur 
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Les  étapes  su ivan tes  décrivent en  détai l  l a  man ière  dont l es  données  de  connexion  sont  
transférées  du  d isposi ti f d ’entraînement au  con trôleur lors  d ’un  cycle  de  connexion  classique,  
dans  le  cas  général  d ’ une  période  de  m ise  à  j our du  con trôleur (CUP)  qu i  n ’est pas  un  entier 
mu l tip le  de  l a  période  de  m ise  à  j our du  d isposi ti f.  B ien  en tendu ,  cette  séquence  s 'appl ique  
également au  cas  particu l i er où  l a  période  de  m ise  à  j our du  con trôleur (CUP)  est un  entier 
mu l tip le  de  l a  période  de  m ise  à  j our du  d isposi ti f d 'en traînement.  

1 )  Véri fication  de  m ise  à  j our réel l e:  S i  l ’ axe  est synchron isé,  l e  d isposi ti f d ’en traînement 
compare  l a  datation  de  l a  tâche  d ’entraînement en  cours  à  l a  Fenêtre  de  m ise  à  j our rée l l e  
établ ie  dans  l e  cadre  du  dern ier cycle  de  m ise  à  j our.  La  durée  de  l a  Fenêtre  de  m ise  à  
j our rée l l e  équ ivau t à  1  période  de  m ise  à  j our du  d isposi ti f et se  term ine  l e  p lus  tard  
possib le  pour permettre  au  d isposi ti f d 'entraînement d 'assembler en tièrement l e  paquet de  
connexion  Disposi ti f-Con trôleu r et de  pouvoir l e  transmettre  avan t l e  début du  cycle  de  
m ise  à  j our su ivan t.  S i  l a  datation  de  l a  tâche  d ’en traînement se  trouve  dans  l a  fenêtre  
temporel le ,  i l  s ’ ag i t  d ’un  cycle  de  m ise  à  j our des  données  réel .  S i  l a  datation  précède  la  
fenêtre,  l e  moment d 'envoyer l es  données  au  con trôleur n 'est pas  venu  ( l a  Fenêtre  de  
m ise  à  j our réel l e  a  pour obj et de  p lan i fier l a  transm ission  de  données  réel l es  l e  p lus  près  
possib le  du  début du  cycle  de  m ise  à  j our de  connexion ,  tou t en  rédu isant également au  
m in imum  la  durée  entre  la  sa is ie  de  réaction  et l e  début du  cycle  de  m ise  à  j our de  
connexion) .  Les  tâches  de  transm iss ion  en traînées  par i n terruption  de  l ' événement de  
synchron isation  n ' imposent pas  de  véri fi er l a  m ise  à  j our réel l e  dans  la  mesure  où  
l 'exécu tion  au  moment opportun  du  service  d 'événement de  synchron isation  de  la  tâche  
de  transm iss ion  est déj à  p lan i fi ée.  Lorsque  l 'axe  n 'est  pas  synchron isé  et que  l 'on  vien t de  
recevoir une  m ise  à  j our de  cons igne  via  l a  connexion  Con trôleur-D isposi ti f,  ou  lorsque  l a  
durée  écou lée  depu is  l a  dern ière  m ise  à  j our de  cons igne  a  dépassé  1  période  de  m ise  à  
j our du  con trôleur,  i l  s 'ag i t  a lors  également d 'un  cycle  de  m ise  à  j our réel ,  et  i l  y a  l i eu  de  
passer à  l 'étape  de  transm ission  d 'en traînement.  

2)  Transm ission  d ’en traînement:  Lorsqu ' i l  s 'ag i t  d 'un  cycle  de  m ise  à  j our réel ,  l a  tâche  du  
d ispos i ti f d 'en traînement assemble  et transmet a lors  l e  paquet de  connexion  D isposi ti f-
Contrôleur au  con trôleur avec les  données  réel les  l es  pl us  récen tes,  l ’ I D  de  m ise  à  j our 
i ncrémenté  et,  pour l es  d i spos i ti fs  synchrones,  l a  datation  de  d isposi ti f associée  (a ins i  que  
l e  décalage  temporel  du  d isposi ti f en  cas  de  changement depu is  l a  dern ière  m ise  à  j our) .  
Pour de  mei l leures  performances,  i l  est recommandé que  l a  transm ission  du  paquet soi t l e  
p lus  proche  poss ible  du  début  du  cycle  M ise  à  j our de  connexion .  La  seu le  con train te  de  
synchron isation  rés ide  dans  l e  fa i t  que,  en  fonctionnement normal ,  l e  d ispos i ti f 
d 'en traînement doi t lancer la  transm iss ion  au  p lus  tard  au  débu t du  cycle  de  m ise  à  j our 
rée l .  I l  s 'ag i t de  la  contrain te  de  synchron isation  l a  p lus  importan te  associée  au  modèle  de  
synchron isation  CIP  Motion .  De  fa i t,  l e  tra i tement du  paquet de  connexion  D isposi ti f-
Contrôleur doi t ê tre  priori ta i re  sur l e  tra i tement du  paquet de  connexion  Contrôleu r-
Disposi ti f.  Le  déla i  supplémenta ire  que  cela  peu t i n trodu i re  au  trai tement du  paquet de  
connexion  Contrôleur-D isposi ti f n 'a  pas  un  impact s ign i ficati f sur l a  qual i té  de  commande  
de  mouvement tan t  que  l a  période  de  m ise  à  j our du  d ispos i ti f est  b ien  p lus  courte  que  l a  
période  de  m ise  à  j our du  contrôleur.  

3)  Véri fication  de  l ’ ID  de  m ise  à  j our:  Dans  l a  tâche  du  contrôleur su ivante,  l e  contrôleur 
exam ine  les  nouvel les  données  provenan t du  d ispos i ti f d 'en traînement par une  véri fication  
d 'un  ID  de  m ise  à  j our mod i fié.  S i  l ' I D  de  m ise  à  j our n 'a  pas  changé  depu is  l a  dern ière  
m ise  à  j our,  l e  con trôleur i ncrémente  l a  va leur Perte  de  m ises  à  j our associée  à  l a  
connexion  D isposi ti f-Contrôleu r du  d ispos i ti f d 'en traînement.  Les  étapes  su ivantes  son t 
réal isées  i ndépendamment du  changement ou  non  de  l ' I D  de  m ise  à  j our.  

4)  Véri fication  du  mode  de  synchron isation :  Le  d ispos i ti f d ’en traînement véri fie  l e  b i t  Mode  
sync de  l ’ octet État de  nœud  de  d ispos i ti f d ’entraînement,  afin  de  déterm iner s i  l ’ axe  
d ’entraînement est synchron isé.  S i  ce  n ’est pas  l e  cas,  passer à  l ’étape  Appl iquer l es  
données  réel l es  pour évi ter l a  véri fication  de  m ise  à  j our retardée  et l a  correction  de  
datation .  Évi ter l es  étapes  su ivantes  permet au  d ispos i ti f d ’entraînement de  fonctionner 
l ors  du  démarrage  ou  même si  l e  d ispos i ti f d ’entraînement ne  d ispose  d ’aucun  service  de  
synchron isation  temporel l e.  

5)  Véri fication  de  décalage  du  temps  système:  Un  fonctionnement synchrone  exige  une  m ise  
en  correspondance du  temps  système du  d isposi ti f d ’entraînement et  du  con trôleur,  de  
man ière  à  rendre  s i gn i ficati ves  les  datations  échangées  en tre  l es  d ispos i ti fs.  É tan t donné  
que  l e  temps  système peu t être  aj usté  à  tou t i nstant  par l ’ horloge  maîtresse  et que  l es  
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a j ustements  peuven t se  propager vers  l es  d i fféren ts  d isposi ti fs  du  réseau  à  d i fféren ts  
moments ,  i l  est  poss ib le  que  le  temps  système entre  l e  con trôleur et l e  d ispos i ti f 
d ’entraînement soi t éta lé.  Cet éta l ement doi t être  détecté,  auquel  cas,  l e  d isposi ti f 
d ’entraînement doi t  a j uster l a  datation  du  d ispos i ti f afi n  de  le  compenser.  Le  contrôleur 
effectue  cette  compensation  de  décalage  un iquement s i  les  décalages  de  temps  système 
du  con trôleur ou  du  d i spos i ti f on t  varié  depu is  l a  dern ière  m ise  à  j our.  Voir 6 . 4 . 6. 7  
(compensation  de  décalage  du  temps  système)  pour p lus  de  détai l s  sur cet a lgori thme.  

6)  Véri fication  de  m ise  à  j our retardée:  Le  contrôleur calcu le  l a  d i fférence en tre  l a  datation  
de  la  tâche  du  con trôleur en  cours  et l a  datation  du  d ispos i ti f dans  l e  paquet de  connexion  
Disposi ti f-Con trôleur.  S i  l a  d i fférence est supérieu re  à  (Lim i te  i n férieure  du  déla i  de  m ise  
à  j our du  contrôleur x Période  de  m ise  à  j ou r du  con trôleur),  l e  contrôleur émet une  
a larme de  synchron isation  de  commande.  S i  l a  d i fférence  est supérieure  à  (Lim i te  
supérieure  du  dé lai  de  m ise  à  j our du  contrôleur x Période  de  m ise  à  j our du  contrôleur),  
l e  con trôleur émet une  a larme de  synchron isation  de  commande.  

7)  Correction  de  datation :  S i  l a  d i fférence  de  datation  préalablement calcu lée  est non  nu l le,  
extrapoler a lors  l a  valeur de  données  réel les  en  fonction  de  l a  précédente  trajectoire  
réel le  d ’axe  pour s ’a l i gner sur l a  datation  du  con trôleur.  Cette  correction  est nécessai re,  le  
p lan i ficateur de  mouvement supposant que  les  données  d ’en trée  réel les  son t horodatées  
de  man ière  impl ici te  au  débu t de  l a  période  de  m ise  à  j our du  con trôleur.  En  
fonctionnement normal ,  l a  d i fférence de  datation  calcu lée  est fa ible  par rapport à  l a  
période  de  m ise  à  j our du  con trôleur et l a  correction  de  pos i tion  résu l tante  est  correction  
est rédu i te ,  mais  dans  les  cas  où  le  paquet de  connexion  D isposi ti f-Contrôleur est retardé  
ou  perdu ,  cette  correction  de  posi ti on  est  importan te  et cri tique  pour un  fonctionnement 
permanent étant donné  qu 'e l l e  permet de  "parcouri r"  cette  cond i ti on  en  fonction  de  la  
traj ectoi re  précéden te.  

8)  Appl i quer l es  données  réel les:  Le  contrôleur appl ique  les  données  réel les  en  entrées  au  
p lan i ficateur de  mouvement,  qu i  ca lcu le  l es  nouvel l es  données  de  référence de  consigne  
pour l a  m ise  à  j our Con trôleur-Disposi ti f su ivante.  

6.4.6.4  Plan ification  de  l a  mise  à  jour su ivante  

Afin  de  s 'assurer qu 'une  m ise  à  j our de  l a  connexion  D isposi ti f-Contrôleur a  l i eu  
i ndépendamment de  l a  réception  d 'un  paquet de  connexion  Contrôleur-D isposi ti f,  l e  d ispos i ti f 
d 'en traînement doi t,  au  cours  de  chaque cycle,  p l an i fier l e  moment de  l a  m ise  à  j our su ivan te  
du  cycle  de  connexion  D isposi ti f-Contrôleu r.  

Pour un  fonctionnement synchrone,  l e  d isposi ti f d 'entraînement calcu le  l a  durée  de  l a  m ise  à  
j our su ivante  du  cycle  de  connexion  D isposi ti f-Contrôleur de  sorte  qu 'e l le  soi t su ffisante  avant  
l a  fi n  du  cycle  de  m ise  à  j our su ivant,  afin  de  prévoi r une  durée  appropriée  pour le  
rassemblement des  données  de  connexion  D isposi ti f-Contrôleur et l eur transm ission  avan t l a  
fin  d u  cycle.  Pour l es  tâches  de  transm ission  en traînées  par i n terruption  de  l 'événement de  
synchron isation ,  cette  nouvel le  plan i fication  se  produ i t au tomatiquement lors  de  l a  recharge  
du  temporisateur périod ique  local .  Pour l es  m ises  en  œuvre  où  l a  connexion  Disposi ti f-
Contrôleur est tra i tée  par l a  tâche  du  d ispos i ti f d 'entraînement,  l a  nouvel le  plan i fication  doi t  
être  effectuée  expl ici tement par l e  d ispos i ti f d 'entraînement à  l a  fi n  de  chaque  m ise  à  j our de  
la  connexion  D isposi ti f-Contrôleur.  

Pour un  fonctionnement asynchrone,  l e  d isposi ti f d 'en traînement déclenche  une  tâche  
d 'assemblage  et de  transm ission  du  paquet de  connexion  Disposi ti f-Contrôleur 
imméd iatement après  réception  (et anal yse)  d 'un  paquet Contrôleur-D isposi ti f.  Le  d isposi ti f 
d 'en traînement p lan i fie  a lors  la  transm ission  du  paquet D isposi ti f-Contrôleur su ivan t pou r 
qu 'e l l e  corresponde  à  1  période  de  m ise  à  j our du  con trôleur à  parti r du  moment de  réception  
du  paquet Contrôleur-Disposi ti f.  Ains i ,  l a  transm ission  de  ce  paquet Disposi ti f-Contrôleur se  
produ i t même s i  l e  paquet Contrôleur-Disposi ti f su ivant est perdu  ou  retardé.  L ’ I D  de  m ise  à  
j our pour ce  paquet  D isposi ti f-Con trôleur doi t  correspondre  à  l ’ I D  de  m ise  à  j our +  1  du  paquet 
Contrôleur-D isposi ti f de  sorte  que  l es  I D  de  m ise  à  j our pour l es  paquets  D isposi ti f-Contrôleur 
et  Contrôleur-Disposi ti f correspondent  ensu i te  à  un  cycle  de  m ise  à  j our donné.  
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6.4.6.5  Indépendance  de  la  période de  mise  à  jour du  d ispositi f 

Le  d iagramme de  synchron isation  de  la  F igure  47  représente  comment l es  deux axes  
d ’entraînement peuvent être  très  coordonnés  malgré  d i fférentes  périodes  de  m ise  à  j our du  
d ispos i ti f,  et  malgré  une  période  de  m ise  à  j our du  contrôleur associée  qu i  n ’est pas  un  en tier 
mu l tip le  de  l a  période  de  m ise  à  j our du  d ispos i ti f.  

Motion 
Task

Virtual  Master Axis

Drive Slave Axis 1

Control ler

Drive Slave Axis 2

Tctr

1  ms

Command 
Position

Extrapolation Time = 
Tdr1  - Tctr - 2×CUP = 1 25 µs

Fine Interpolation

Fine Interpolation

CUP

Extrapolation Time = 
Tdr2 - Tctr - 2×CUP = 250 µs

Tdr2

Gear to 
Master Cmd

Command 
Position

Tdr1Target Time
Tctr +  2×CUP

Target Time
Tctr +  2×CUP

Target Time
Tctr +  2×CUP

IEC  

  

Ang lais  Français  

Vi rtual  Master Axis  Axe  maître  vi rtuel  

Target  Time  Temps  cible  

Extrapol ation  T ime  Temps  d ’extrapolati on  

Dri ve  S lave  Axis  1  Axe  esclave  1  du  d i spos i ti f d 'en traînement  

Gear to  Master Cmd  Engrenage  vers  l a  consigne  pri ncipal e  

Command  Posi ti on  Pos i ti on  de  consi gne  

F ine  I n terpolati on  I n terpolati on  fi ne  

Control l er Contrôl eu r 

Moti on  Task  Tâche  de  mouvement  

Dri ve  S lave  Axis  2  Axe  esclave  2  du  d i spos i ti f d 'en traînement  

Figure 47  – Coord ination  des  deux d isposi ti fs   
d ’entraînement avec d i fférentes  périodes  de  mise  à  jour 

Dans  l e  d iagramme de  synchron isation  ci -dessus,  l a  tâche  du  p lan i ficateur de  mouvement du  
con trôleur envoie  des  pos i ti ons  de  consigne  et  des  datations  identiques  aux deux axes  
d ’entraînement esclaves  qu i ,  l orsqu ’ i l s  sont synchron isés  avec l e  temps  système,  
fonctionnent à  d i fférentes  vi tesses  de  m ise  à  j our de  d ispos i ti f d ’entraînement.  Lorsque  les  
données  de  pos i ti on  de  cons igne  arri ven t au  n iveau  des  deux d isposi ti fs  d ’en traînement,  e l l es  
u ti l i sen t l a  datation  du  con trôleur,  l e  temps  de  cons igne  cib le  et  l a  période  de  m ise  à  j our du  
con trôleur pour calcu ler de  nouveaux coeffi cien ts  par rapport au  pol ynôme d ’ in terpolation ,  en  
s ’appuyant sur l a  contrain te  selon  laquel l e  l a  va leur pol ynom iale  égale  en  temps  à  (Datation  
du  contrôleur +  Temps  de  cons igne  cib le  x Période  de  m ise  à  j our du  contrôleur)  est  l a  va leur 
Posi tion  de  cons igne  spéci fiée.  Compte  tenu  de  l ’absence  de  dépendance quant à  la  vi tesse  
de  m ise  à  j our du  d ispos i ti f d ’en traînement,  les  coefficien ts  pol ynom iaux calcu lés  par chaque 
d isposi ti f d ’entraînement sont i denti ques.  Aucune  m ise  à  j our des  d isposi ti fs  d ’en traînement 
ne  coïncidan t avec ce  temps  cib le ,  l es  d isposi ti fs  d ’entraînement u ti l i sen t l e  pol ynôme 
d ’ i n terpolation  fine  pour calcu ler l a  référence de  pos i tion  de  consigne  de  chaque de  m ise  à  
j our de  d ispos i ti f d ’entraînement tant  qu ’une  nouvel l e  posi tion  de  cons igne  n ’a  pas  été  reçue  
du  contrôleur.  S i  une  nouvel l e  pos i tion  de  cons igne  n ’arri ve  pas  b ien  après  l e  temps  cib le,  l e  
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d ispos i ti f d ’en traînement con tinue  à  u ti l i ser l a  même équation  pol ynom iale  pour "extrapoler"  l a  
posi tion  de  consigne  pour l es  m ises  à  j our d e  d ispos i ti f d 'en traînement su ivan tes  comme 
ind iqué  à  l a  F igure  47 .  Cette  extrapolation  se  poursu i t j usqu 'à  ce  que  de  nouvel les  données  
arri ven t et q ue  de  nouveaux coefficien ts  pu issen t être  calcu lés.  De  cette  man ière,  q u ' i l  
s 'ag isse  d ' i n terpolation  ou  d 'extrapolation ,  chaque axe  esclave  fonctionne  de  man ière  
harmon ieuse  et  l es  deux axes  resten t verrou i l l és  en  phase  avec l 'axe  maître.  

6.4.6.6  Indépendance  de  latence  de  transmission  

La coord ination  précise  de  p lus ieurs  axes  de  d ispos i ti f d 'en traînement CIP  Motion  peu t être  
main tenue  même si  l es  paquets  de  connexion  Contrôleur-D isposi ti f impl iquen t des  dé la is  
importants  l ors  du  passage dans  l e  réseau  CIP.  Dans  la  F igure  48,  l e  paquet propre  à  l ’ axe  
de  d ispos i ti f d 'en traînement esclave  2  a  subi  un  retard  importan t l ors  de  l a  transm iss ion .  En  
conséquence,  la  posi tion  de  cons igne  de  cet  axe  doi t être  extrapolée  à  parti r du  dern ier 
pol ynôme d ' i n terpolation  fine.  Cela  permet à  l 'axe  de  se  déplacer de  man ière  harmon ieuse  à  
travers  une  perturbation  de  l atence  de  transm ission .  Lorsque  l es  nouvel l es  données  de  
cons igne  arri ven t,  l a  nouvel le  valeur de  cons igne  peut ne  pas  accepter la  valeur extrapolée  
en  ra ison  d 'une  erreur d 'extrapolation .  Cette  erreur peu t perturber l e  profi l  de  mouvement.  
L'ampl i tude  de  l 'erreu r d 'extrapolation  dépend  des  éléments  d ynam iques  du  profi l  d e  
mouvement et  de  l a  vi tesse  de  m ise  à  j our du  con trôleur.  Dans  la  p lupart des  appl ications  
réel l es,  des  l atences  de  transm ission  duran t p lusieurs  périodes  de  m ise  à  j our peuvent se  
produ ire  sans  perturbation  notable  du  profi l  d e  mouvement associé.  

Motion 
Task
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Target Time
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Target Time
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Vi rtual  Master Axis  Axe  maître  vi rtuel  

Target Time  Temps  cible  

Dri ve  S lave  Axis  1  Axe  esclave  1  du  d i sposi ti f d 'en traînement  

Gear to  Master Cmd  Engrenage  vers  l a  cons igne  pri ncipal e  

Command  Posi ti on  Posi ti on  de  consigne  

F ine  I n terpolati on  I n terpolati on  fi ne  

Control l er Con trôl eu r 

Moti on  Task  Tâche  de  mouvement  

Late  Command  Posi ti on  Posi ti on  de  consigne  retardée  

Dri ve  S lave  Axis  2  Axe  esclave  2  du  d i sposi ti f d 'en traînement  

F i ne  Extrapol ation  Extrapol ation  fi ne  

Figure 48  – Coord ination  de  plusieurs  axes  de  d isposi ti f d 'entraînement en  cas  de  
retard  des  paquets  de  connexion  Contrôleur-Dispositi f 
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6.4.6.7  Compensation  de  décalage du  temps  système  

6.4.6.7 .1  Général i tés  

CIP Motion  repose  sur CIP  Sync et son  protocole  de  synchron isation  temporel l e  
I EC 61 588: 2009  sous-jacent,  q u i  défin i t  u n  mécan isme de  d istribu tion  et de  synchron isation  
du  temps  des  d ispos i ti fs  présents  su r l e  réseau .   

En  u ti l i sant le  protocole  CIP  Sync défin i  dans  l ' I EC 61 588: 2009,  chaque  d i sposi ti f présent sur 
l e  réseau  a  une  représentation  du  temps  système étroi tement synchron isée  avec l 'horloge  
maîtresse  principale  du  réseau .  Le  temps  système propre  à  chaque d isposi ti f est défin i  
comme la  somme du  temps  d 'horloge  locale  du  d i spos i ti f et du  décalage  du  temps  système de  
ce  même d isposi ti f.  Dans  l e  cas  du  protocole  CIP  Sync,  i l  est important  de  noter que  même s i  
l ' horloge  locale  fonctionne  à  l a  même fréquence  que  l 'horloge  maîtresse  pri ncipa le ,  e l le  n 'est  
pas  s trictement verrou i l l ée  en  phase  avec cette  dern ière.  Seu le  l a  va leur Temps  système du  
d ispos i ti f est verrou i l lée  en  phase  avec l 'horloge  maîtresse  pri ncipale,  e t est appropriée  à  l a  
synchron isation  de  l 'échange  de  données  en tre  l e  con trôleur et l e  d ispos i ti f d 'en traînement.  

Selon  le  protocole  CIP  Sync,  l e  temps  système peu t engendrer de  l arges  réponses  à  un  
échelon ,  à  savoi r de  quelques  m i l l i secondes  à  p l us ieurs  années,  ces  réponses  à  un  échelon  
étant propagées  par le  réseau  à  chaque d isposi ti f.  Ces  réponses  à  un  échelon  dans  l a  durée  
peuven t être  provoquées,  par exemple,  par un  u ti l i sateur qu i  a j uste  manuel lemen t le  temps  
absolu  de  l 'horloge  maîtresse  pour corriger l a  dérive  de  l 'horloge  ou  par une  mod ification  de  
la  maîtrise  du  temps.  L ' I EC 61 588: 2009  ne  tra i te  pas  des  réponses  à  un  échelon  dans  l a  
durée  comme partie  i n tégrante  de  son  protocole  et,  par conséquen t,  ne  comporte  pas  de  
d isposi ti on  de  tra i tement de  cette  cond i tion  l ors  d 'une  opération  de  commande en  temps  réel .  
La  norme CIP Sync défin i t  un  concept appelé  Compensation  de  pas  de  temps  qu i ,  l orsqu ' i l  est  
m is  en  œuvre  dans  l 'Objet Axe  de  d isposi ti f de  mouvement,  tra i te  effecti vement de  cette  
cond i ti on .  Le  paragraphe  su ivan t décri t  cet a l gori thme en  déta i l .  

6.4.6.7.2  Compensation  de  pas  de  temps  

Selon  le  protocole  CIP  Sync,  l es  réponses  à  un  échelon  de  l 'heure  de  l ' horloge  maîtresse  
doivent se  propager dans  le  système de  temps  réparti ,  l a  durée  de  propagation  de  ces  
réponses  à  un  échelon  dans  le  système entre  l 'horloge  maîtresse  et l 'horloge  esclave  l a  pl us  
é loignée  étant fonction  de  l ' i n terval l e  de  paquet  de  synchron isation  (2  s  par défaut)  et d u  
nombre  de  sau ts  (1  saut par horloge  l im i te  I EC  61 588: 2009,  c'est-à-d i re  un  i n terrupteur 
mettant en  œuvre  le  protocole  I EC 61 588: 2009,  par exemple).  Ceci  est représenté  à   
l a  F i gure  49.  
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Figure 49  – Propagation  d 'une  réponse  à  un  échelon  dans  l e  temps  

Dans  l a  F igure  49,  l 'horloge  source  est sur l e  poin t de  recevoir un  aj u stement du  temps  
système sur un  i n terval le  de  synchron isation  avant l 'horloge  de  destination .  Par conséquen t,  
l e  temps  système de  l 'horloge  source  va  être  éta lé  par rapport à  celu i  de  l 'horloge  de  
destination  pour un  in terval l e  de  paquet  de  synchron isation  complet.   

La  variabi l i té  de  l a  propagation  de  cet a j ustement chronolog ique  dans  l e  système crée  un  
problème de  commande  de  mouvement l ié  à  l a  datation ,  en  ce  sens  que  la  datation  du  
d ispos i ti f source  ( l e  contrôleur,  par exemple)  peu t ne  pas  s 'appl iquer l orsqu ' i l  est reçu  par l e  
d ispos i ti f de  desti nation  (un  d ispos i ti f d 'en traînement,  par exemple) ,  car l e  temps  système des  
d ispos i ti fs  source  et de  desti nation  est éta lé .  Cet effet est  représen té  en  détai l  dans  l e  
Tableau  24.  

Tableau  24 – Propagation  d 'une réponse à  un  échelon  dans  le  temps (exemple  1 )  

In terval le  de  
synchron isation  

temporel le  

Temps  de  l 'horloge  
maîtresse  

Temps  source  
(con trôleur)  

Temps  de  destination  
(d isposi ti f 

d 'entraînement)  

1  1 00  1 00  1 00  

2  200  +  1  000  200  200  

3  1  300   300  +  1  000  300  

4  1  400  1  400  400  +  1  000  

5  1  500  1  500  1  500  

 

Aux in terval l es  de  synchron isation  temporel l e  1  et  2 ,  l 'horloge  source  de  datation  du  
con trôleur et l 'horloge  de  destination  de  datation  du  d ispos i ti f d 'entraînement présentent 
tou tes  deux l a  même notion  du  temps  (c'est-à-d i re  l e  temps  système).  A l ' i n terval l e  de  
synchron isation  2 ,  une  réponse  à  un  échelon  du  temps  se  produ i t au  n i veau  de  l ' horloge  
maîtresse  et se  propage  vers  l e  con trôleur dans  l ' i n terval l e  de  synchron isation  3,  affectan t l a  
datation  de  l ' horloge  source  envoyée au  d ispos i ti f d 'en traînement.  Ce  n 'est  qu 'à  l ' i n terval le  de  
synchron isation  4  que  le  d ispos i ti f d 'entraînement détecte  l a  réponse  à  un  échelon .  Tou tes  l es  
données  de  datation  envoyées  du  contrôleur au  d ispos i ti f d 'entraînement en tre  l es  i n terval les  

Horloge  
maîtresse  

Horloge  
source  

Horloge  
l im i te  

Horloge  de  
desti nation  

Un  retard  
d ' i n terval l e  de  
synchron isation  par 
l ’ i n terrupteu r 
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de  synchron isation  3  et  4  ne  son t pas  corrélées  avec l a  notion  de  temps  du  d isposi ti f 
d 'en traînement.  

CIP  Motion  et CIP  Sync étenden t l e  protocole  I EC  61 588: 2009  pour tra i ter cette  cond i ti on .  
Pour ce  fai re,  un  a lgori thme d 'exécution  est défi n i  dans  le  d ispos i ti f d 'en traînement de  
destination  qu i  peu t détecter cette  cond i tion  de  pas  de  temps  et a j uster l a  va leur de  la  
datation  reçue  de  man ière  précise.  Deux cond i tions  sont poss ib les :  

1 )  l e  d ispos i ti f source  a  détecté  une  réponse  à  un  échelon  dans  l e  temps,  à  l ' i nverse  du  
d ispos i ti f de  destination ;  

2)  l e  d ispos i ti f de  destination  a  détecté  une  réponse  à  un  échelon  d ans  l e  temps,  à  l ' i nverse  
du  d isposi ti f source.  

La  composante  essen tie l l e  de  l 'a l gori thme est  la  va leur Décalage  du  temps  système défin ie  
comme faisant  partie  i n tégrante  de  l 'Objet Synchron isation  temporel le  de  CIP  Sync.  Cette  
valeur de  décalage  est a j ou tée  à  l 'heure  de  l 'horloge  l ocale  afin  de  générer le  temps  système,  
c'est-à-d i re,  

Temps  système =  Horloge  l ocale  +  Décalage  du  temps  système  (d isposi ti f 
d 'en traînement)  

Lorsque  l e  système est  synchron isé,  à  un  moment donné,  les  valeurs  Horloge  l ocale  et  
Décalage  du  temps  système peuvent d i fférer d 'un  d ispos i ti f à  l 'au tre,  mais  l a  va leur Temps 
système doi t être  i dentique  dans  l a  précis ion  de  l a  m ise  en  œuvre  du  protocole  
I EC 61 588: 2009.  

NOTE  La  valeur Déca lage  du  temps  système  associée  au  d i sposi ti f d 'en traînement est  fou rn i e  par l 'Objet  
Synchron isation  temporel l e  et  est  préfi l trée  afi n  d e  l im i ter l 'effet  du  bru i t  provoqué  par l e  trafi c  su r l e  réseau .  

Une réponse  à  un  échelon  dans  l e  temps  est i nd iquée  par une  mod i fication  de  l a  va leur 
Décalage  du  temps  système des  d ispos i ti fs  source  ou  de  destination .  Le  décalage  du  temps 
système de  l a  source  est envoyé  au  d ispos i ti f de  desti nation  en  tan t que  décalage,  l e  temps  
système de  l a  source  étant envoyé en  tant que  datation  de  données.  Le  d isposi ti f de  
destination  compare  le  décalage  à  celu i  déjà  reçu  afi n  de  déterm iner s i  u ne  réponse  à  un  
échelon  s 'est  produ i te,  pu is  aj uste  la  valeur de  datation  reçue  en  conséquence.  

L'a lgori thme de  compensation  de  décalage,  dans  la  mesure  où  i l  s 'appl i que  à  l a  datation  
reçue  du  contrôleur via  l a  connexion  C-D,  est  ind iqué  comme su i t:  

Datationcomp  =  Datation rec  +  Compensation  de  décalage  

Compensation  de  décalage  =  Décalagedest  – Décalagedest(dern ier))  – (Décalagesrc  – 
Décalagesrc(dern i er)))  

où ,  

Datationrec  =  datation  reçue  du  con trôleur.  

Datationcomp  =  datation  compensée  du  contrôleur.  

Décalagedest  =  l a  va leur actuel l e  du  décalage  du  temps  système  à  la  
destination .  

Décalagedest(dern ier)  =  l a  va leur précédente  du  décalage  du  temps  système à  l a  
destination .  

Décalagesrc  =  l a  valeur reçue  du  décalage  du  temps  système de  l a  source.  

Décalagesrc(dern ier)  =  l a  va leur précédente  du  décalage  du  temps  système de  la  
source.  

Lorsque  l e  d isposi ti f d 'en traînement déterm ine  que  l e  décalage  du  temps  système source  ou  
ce lu i  de  destination  a  changé,  l e  ca lcu l  su ivan t est effectué  pour véri fier s i  une  réponse  à  un  
échelon  dans  l e  temps  à  l 'échel l e  du  système a  été  apportée.  
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S i  |Compensation  de  décalage|  <=  Seu i l  d 'échelon  

Décalagedest(dern ier)  =  Décalagedest  

Décalagesrc(dern i er)  =  Décalagesrc  

où  Seu i l  d 'échelon  est  un  nombre  qu i  défin i t  l e  p l us  peti t  pa l i er de  temps  qu i  peut  se  produ i re  
dans  le  système.  Pour l es  systèmes  CIP  Motion ,  ce  nombre  est généralement établ i  au  RPI  
de  la  Connexion  CIP  Motion  par l ’ i n terméd iai re  de  l ’ attribu t de  classe  d ’Objet  Axe  de  d ispos i ti f 
de  mouvement facu l tati f,  Seu i l  d ’ échelon .  S i  l ’ attribu t de  Seu i l  d ’échelon  n ’est pas  pris  en  
charge  dans  le  d isposi ti f,  l a  va leur par défau t de  Seu i l  d ’ échelon  de  1  ms  est u ti l i sée.  

S i  l a  compensation  de  décalage  est supérieure  au  seu i l  d 'échelon ,  i nd iquant qu 'une  réponse  à  
un  échelon  dans  le  temps  à  l 'échel le  du  système a  été  apportée,  l 'a lgori thme de  
compensation  de  décalage  comporte  (et non  ré in i ti al i se)  l es  dern ières  valeurs  de  décalage  
temporel  de  “réponse  préalable  à  un  échelon"  appl icables  au  d ispos i ti f d 'entraînement et au  
con trôleur j usqu 'à  ce  que  l e  changement de  décalage  temporel  m is  en  correspondance  soi t  
détecté  et  abaisse  la  compensation  de  décalage  en  dessous  du  seu i l  d 'échelon .  Une  fois  
apportée  l a  réponse  à  un  échelon  dans  le  temps,  l a  va leur Compensation  de  décalage  est une  
nouvel l e  fois  fa ib le  et  l e  temps  système du  contrôleur correspond  étroi tement au  temps  
système du  d ispos i ti f d 'entraînement.  Selon  l 'emplacement du  réseau  de  l ' horloge  maîtresse  
principale,  l e  d isposi ti f d 'en traînement pou rrai t constater l e  changement de  décalage  temporel  
avan t l e  con trôleur ou  i nversement.  L'a lgori thme tra i te  des  deux cas.  

Le  Tableau  25  donne  un  exemple  de  fonctionnement de  la  compensation  de  décalage  du  
temps  système.  Pour la  cl arté  de  l ' i l l ustration ,  un  paquet est supposé  être  envoyé  à  l ' i n terval le  
de  synchron isation  sans  retard  de  propagation .  

Tableau  25  – Propagation  d 'une  réponse à  un  échelon  dans  le  temps  (exemple  2)  

I n terval le  de  
synchron isation  

temporel le  

Temps  de  
l ' horloge  
maîtresse  

Source  de  datati on  (con trôl eur)  Desti nation  de  datati on  (d i sposi ti f d 'en traînement)  

Horloge  
l ocale  

Déca-
lage  

Dern i er 
déca-
lage  

Temps  
l ocal  

Data-
ti on  

Horl oge  
l ocale  

Déca-
lage  

Dern i er 
déca-
lage  

Temps  
l ocal  

Comp.  
de  

déca-
lage  

Datati on  
ad j .   

1  1 00  0  1 00  1 00  1 00  1 00  0  1 00  1 00  1 00  0  1 00  

2  200  +  
1  000  

1 00  1 00  1 00  200  200  1 00  1 00  1 00  200  0  200  

3  1  300   200  1 00  +  
1  000  

1 00  1  300  1  300  200  1 00  1 00  300  -1  000  300  

4  1  400  300  1  1 00  1 00  1  400  1  400  300  1 00  +  
1  000  

1 00  1  400  0  1  400  

5  1  500  400  1  1 00  1  1 00  1  500  1  500  400  1  1 00  1  1 00  1  500  0  1  500  

 

À l ' i n terval le  de  synchron isation  2 ,  u ne  réponse  à  un  échelon  de  1  000  se  produ i t  dans  
l ' horloge  maîtresse  et  est  propagée  à  l 'horloge  source  de  datation ,  par exemple,  l e  con trôleur,  
dans  l ' i n terval l e  de  synchron isation  3 .  La  datation  reçue  à  l 'horloge  de  destination ,  l e  
d isposi ti f d 'en traînement dans  cet exemple,  est  compensée par l a  va leur Compensation  de  
décalage  de  1  000  selon  l 'a lgori thme ci -dessus,  produ isan t une  valeur Datation  de  con trôleur 
aj ustée  conforme à  l 'heure  l ocale  du  d ispos i ti f d 'en traînement même si  e l le  n 'a  pas  encore  
constaté  l a  réponse  à  un  échelon .  Dans  l ' i n terval l e  de  synchron isation  4,  l e  d isposi ti f 
d 'en traînement observe  l a  réponse  à  un  échelon  et la  va leur Compensation  de  décalage  
ca lcu lée  est une  nouvel l e  fois  égale  à  0 ,  étant  donné  que  l es  termes  de  décalage  del ta  de  
source  et  de  destination  s 'annu len t dans  l 'a lgori thme de  compensation  de  décalage.  Dans  l a  
mesure  où  la  va leur Compensation  de  décalage  est  à  présen t i n férieure  au  seu i l  d 'échelon ,  
l es  valeurs  Dern ier décalage  son t i n i tia l i sées  par rapport aux valeurs  Décalage  actuel l es  
comme ind iqué  dans  l ' i n terval le  de  synchron isation  5,  et  aucune autre  compensation  de  
décalage  n 'est exigée.  
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6.4.6.7 .3  Compensation  d 'échelon  de  fréquence  

Tand is  que  l 'a lgori thme ci -dessus  est parfai temen t adapté  aux cas  où  une  réponse  à  un  
échelon  importan te  dans  le  cadre  du  temps  système est propagée dans  le  système,  i l  ne  
tra i te  pas  du  cas  où  une  réponse  à  un  échelon  est apportée  par rapport à  l a  fréquence de  
l 'horloge  maîtresse,  comme cela  peu t se  produ ire  avec une  nouvel l e  horloge  maîtresse  
principale .  Lorsque  ce la  se  produ i t,  un  changement importan t par rapport au  décalage  du  
temps  système a  l ieu  à  chaque fois  que  l e  d ispos i ti f reçoi t un  message  de  synchron isation  
I EC 61 588: 2009  pour au tant  de  cycles  de  synchron isation  temporel le  qu i  sont nécessai res  
pour une  synchron isation  complète  de  l 'horloge  du  d isposi ti f sur la  nouvel le  horloge  maîtresse 
principale.  Ces  décalages  temporels  peuvent ou  peuvent ne  pas  se  produ ire  pour le  
con trôleur,  notamment s i  l e  con trôleur endosse  l e  rôle  de  la  nouvel l e  horloge  maîtresse  
principale ,  auquel  cas  la  va leur Décalage  temporel  du  con trôleur ne  change  j amais .  Lorsque  
l e  con trôleur ne  fa i t  j amais  état  d 'un  changement de  décalage  temporel  correspondant,  l es  
changements  de  décalage  temporels  s 'accumu len t a lors  dans  l e  d ispos i ti f et  i n trodu isent un  
décalage  de  phase  en tre  ce  d isposi ti f e t l e  contrôleur qu i  peu t être  assez important,  c'est-à-
d i re  supérieur à  1  ms.  Ceci  est généralement inacceptable  lors  de  l 'exécu tion  d 'une  
appl ication  de  commande de  mouvement à  hau te  performance.  

Afi n  de  m in im iser ce  cas  de  changement de  fréquence  par échelon ,  l 'a lgori thme de  
compensation  de  décalage  ci -dessus  doi t  être  mod i fié  pour compenser l e  décalage  de  phase  
associé.  Le  changement de  fréquence maximum  qu i  peut  se  produ ire  au  cours  d 'un  
changement de  l 'horloge  maîtresse  principale  est  l im i té  à  0 , 02  %  par l a  to lérance du  quartz 
spéci fiée  dans  l ' I EC  61 588:2009.  Ceci  l im i te  l 'ampleur des  changements  de  décalage  
temporel  au  produ i t  du  d i fférentie l  de  fréquence  maximum,  de  l ' i n terval le  de  synchron isation  
temporel le  et  du  nombre  de  sau ts  d 'horloge  l im i te  en tre  l 'horloge  maîtresse  principa le  et l e  
d ispos i ti f.  Une  l im i te  prati que  appl icable  aux changements  de  décalage  temporel  dus  au  
changement de  l ' horloge  maîtresse  principa le  est  fixée  à  1  ms  envi ron .  

Le  n i veau  de  décalage  de  phase  qu i  peu t être  i n trodu i t  entre  l es  m ises  à  j our de  messages  de  
synchron isation  dues  à  l 'échelon  de  fréquence  peu t être  important,  par exemple  de  1 00  µs  
environ .  Tenter d 'aj uster l a  valeur Compensation  de  décalage  se lon  ce  n i veau  générerai t  
imméd iatement une  perturbation  de  mouvement importante  s i  l e  d ispos i ti f fonctionnai t  
con j oin tement.  Ains i ,  pour évi ter de  perturber l e  mouvement,  l 'a lgori thme de  compensation  de  
décalage  temporel  doi t  être  mod i fié  afi n  de  rédu ire  progress ivement la  va leur Compensation  
de  décalage  à  zéro  pour é l im iner l e  décalage  de  phase.  Cette  correction  progressive  est 
effectuée  à  une  vi tesse  de  1  µs  de  correction  de  phase  par m i l l i seconde de  temps  
d 'exécution ,  assuran t a insi  qu 'une  correction  de  phase  de  1  ms  peu t être  effectuée  dans  un  
i n terval l e  de  synchron isation  temporel l e  de  1  s .  

Lorsque  le  d isposi ti f est à  m i -parcours  de  réal isation  de  cette  correction  de  phase,  et  
l orsqu 'un  nouveau  décalage  temporel  est transm is  au  d isposi ti f par le  contrôleur,  i l  est  
poss ib le  que  l e  processus  de  correction  de  phase  soi t  sur l e  poin t de  s ' in terrompre  de  
man ière  prématurée,  en traînan t un  décalage  de  phase  pers istan t en tre  les  horloges  de  temps  
système du  contrôleur et d u  d isposi ti f.  Dans  l a  mesure  où  ce la  n 'est pas  acceptable,  
l 'a lgori thme mod ifié  garanti t  que  tout décalage  de  phase  non  corrigé  est d i ri gé  vers  l ' i n terval le  
de  synchron isation  temporel  su ivant.  

L'al gori thme de  compensation  de  décalage  temporel  mod i fié  est l e  su ivan t:  

Datationcomp  =  Datation rec  +  Compensation  de  décalage.  

où ,  

Compensation  de  décalage  =  Variance  – Correction  de  phase.  

Les  valeurs  appl icables  aux nouveaux termes  Variance  et Correction  de  phase  sont ca lcu lées  
sur l a  base  du  changement ou  non  des  va leurs  Décalage  temporel .  Les  deux cas  de  fi gure 
son t l es  su ivan ts.  

S i  décalagedest  ou  Décalagesrca changé par rapport  à  sa  dern ière  valeur:  
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Variance  =  ((Décalagedest  –  Décalagedest(dern i er))  – (Décalagesrc  –  Décalagesrc(dern ier)))  
 
Variance  =  Variance  +  Phase  Restante  

Correction  de  phase  =  0  

Phase  restan te  =  0  
 
S i  |Variance|  <=  Seu i l  d 'échelon  

Cas  =  Synchron isation  normale  

Décalagedest(dern ier)  =  Décalagedest  

Décalagesrc(dern i er)  =  Décalagesrc  
 
S inon  |Variance|  >  Seu i l  d 'échelon  

Cas  =  Réponse  à  un  échelon  de  temps  
 

S inon ,  s i  Décalagedest  e t  Décalagesrc  n 'on t pas  changé:  

Cas  =  Synchron isation  normale  

S i  Variance  =  Correction  de  phase  

Pas  de  fonctionnement 

S inon  s i  Variance  >  Correction  de  phase  

Correction  de  phase  =  Correction  de  phase  +  RPI /1 000  

S i  Correction  de  phase  >  Variance  

Correction  de  phase  =  Variance  

Phase  Restante  =  Variance-Correction  de  phase  

S inon  s i  Variance  <  Correction  de  phase  

Correction  de  phase  =  Correction  de  phase  – RPI /1 000  

Correction  de  phase  <  Variance  

Correction  de  phase  =  Variance  

Phase  restan te  =  Variance  – Correction  de  phase.  
 
Cas  =  Réponse  à  un  échelon  de  temps  

Pas  de  fonctionnement  

Cet a lgori thme de  compensation  de  décalage  temporel  à  vers ion  mod i fiée  est  très  robuste,  et 
couvre  a ins i  l es  réponses  à  un  échelon  dans  l e  cadre  du  temps  système,  et  l es  réponses  à  un  
échelon  dans  le  cadre  de  l a  fréquence  de  l ' horloge  maîtresse  pri ncipa le.  L 'al gori thme é l im ine  
l es  décalages  de  phase  pers istan ts  en tre  l e  contrôleur et l e  d ispos i ti f dans  ces  ci rconstances  
sans  pertu rber l e  mouvement en  fonctionnement en  temps  réel .  

6.5  Procédure  de  démarrage du  d ispositi f  

6. 5. 1  Général i tés  

Ce paragraphe présen te  l e  processus  de  démarrage  d 'un  d ispos i ti f CI P  Motion .  Par souci  de  
concis ion ,  l es  messages  exacts  et  l eurs  formats  ne  son t pas  présentés.  I l  s 'ag i t de  présenter 
l es  étapes  et l es  échanges  m is  en  place  entre  l e  con trôleur et l e  d ispos i ti f afi n  de  configurer 
correctement le  d ispos i ti f CIP  Motion .  

Le  démarrage  du  d isposi ti f impl i que tro is  processus  d isti ncts  i n i tiés  par le  con trôleur CIP  
Motion  et auxquels  tous  l es  d isposi ti fs  CIP  Motion  présents  su r l e  réseau  répondent.  I l  s 'ag i t  
de :  

1 )  l a  création  d 'une  connexion  E/S  de  mouvement;  
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2)  l a  configuration  d 'un  obj et de  mouvement;  

3)  l a  synchron isation  temporel l e .  

Ces  processus  peuvent se  dérou ler en  paral lè le  ou  consécu tivement,  se lon  l a  m ise  en  œuvre  
particu l i ère.  La  configuration  du  d isposi ti f peut se  produ i re  via  la  Connexion  E/S  CIP  Motion  
ou  une  messagerie  expl i ci te  connectée  d isti ncte.  Le  processus  de  démarrage  est présen té  
dans  l es  paragraphes  ci -dessous.  

6.5.2  Création  d 'une connexion  E/S  de  mouvement 

Les  connexions  E/S  de  mouvement son t créées  sur EtherNet/I P  à  l 'a ide  des  services  CIP  
communs  Forward_Open  ou  Large_Forward_Open  (voir I EC  61 1 58-5-2  et I EC 61 1 58-6-2) .  
Ces  services  spéci fient  l a  ta i l le  maximale  des  structures  de  données  de  connexion  
Contrôleur-Disposi ti f et  D isposi ti f-Contrôleur et  ciblent de  man ière  expl ici te  un  poin t de  
connexion  d 'entrée  et  de  sortie  pour la  classe  d 'Objet Axe  de  d ispos i ti f de  mouvement.  

Afi n  d 'ouvri r cette  connexion  à  l a  classe  d 'Objet Axe  de  d ispos i ti f de  mouvement,  l 'expéd i teur 
établ i t  un  service  Forward_Open  à  l 'a ide  du  segment C lé  é lectron ique  et deux chem ins  
d 'appl ication  qu i  représentent le  b loc de  données  de  configuration  et l 'ensemble  des  b locs  de  
données  de  consommation /production  à  u ti l i ser avec cette  connexion .  Se  reporter à  l 'obj et  
Gestionnaire  de  connexion  dans  l ' I EC  61 1 58-5-2  et  l ' I EC 61 1 58-6-2  pour l es  détai ls  complets  
du  service  Forward_Open  service.  

Le  chem in  de  configu ration  est codé  comme poin t de  connexion  81  (0x51 )  de  l 'Objet Axe  de  
d ispos i ti f de  mouvement (0x42).  Le  chem in  de  données  de  connexion  E/S  est  codé  comme 
poin t de  connexion  2  de  l 'Objet Axe  de  d ispos i ti f de  mouvement,  et  doi t tou jours  correspondre  
à  la  révis ion  de  format des  s tructures  de  données  des  connexions  C-D  et D-C.  Ensu i te,  l e  
segment de  données  (0x80)  contient 4  mots  (8  octets)  de  données  de  configuration  comme 
défin i  par l e  b loc de  configuration  de  segments  de  données  ci -dessous.  Ains i ,  pour cette  
vers ion  de  l a  spéci fication ,  i l  convien t que  le  chem in  d 'appl ication  et l e  segment de  données  
du  service  Forward_Open  apparaissent  comme su i t:  

20  42  2C  51  2C  02  80  04  … su ivis  du  bloc de  configuration  à  4  mots  (Rév 1 )   

Outre  l e  chem in  d 'appl i cation ,  l es  i n formations  su ivantes  sont également i ncluses  dans  l e  
service  Forward_Open:  

Tai l l e  de  connexion  T-O:  220  octets  (exemple  un iquement)  

Type  de  ta i l le  de  connexion  T-O:  Variable  

Type  de  connexion  T-O:  Poin t à  Poin t  
 
Tai l l e  de  connexion  O-T:  220  octets  (exemple  un iquement)  

Type de  ta i l le  de  connexion  O-T:  Variable  

Type de  connexion  O-T:  Poin t à  Poin t  

Les  in formations  de  connexion  O-T  correspondent à  l a  connexion  Contrôleur-D isposi ti f tand is  
que  les  i n formations  de  connexion  T-O  correspondent à  l a  connexion  D isposi ti f-Contrôleu r.  
Dans  l 'exemple  ci -dessus,  l a  tai l l e  de  connexion  T-O  et O-T peu t varier se lon  l a  m ise  en  
œuvre  du  con trôleur.  

Comme ind iqué  ci -dessus,  ou tre  l es  i n formations  concernant l es  poin ts  de  connexion  et de  
m ise  à  l a  clé  des  d isposi ti fs,  l e  service  Forward_Open  con tient également un  b loc de  
configuration  dans  l e  segment de  données  de  la  demande  de  service.  Le  b loc de  
configuration  sert à  véri fi er que  l a  structure  de  pu issance associée  au  d isposi ti f correspond  à  
cel l e  du  d ispos i ti f sé lectionné  par l e  contrôleur.   

Le  b loc de  configuration  appl icable  à  la  révis ion  de  format 1  est  une  structure  de  données  à  8  
octets  défin ie  comme présenté  à  l a  F igure  50.  
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  Mot  à  32  b i ts  (octet  1  |  octet  2  |  octet  3  |  octet  4)    

 

Bloc de  configuration  de  segments  de  données  

Révis ion  de  confi gu rati on  B i ts  de  confi gu rati on  (réservé)  

I D  de  cl asse  de  structure  de  pu i ssance  d 'en traînement  
IEC 

Figure 50  – Révision  de  format 1  de  b loc de  configuration  (Point  de  connexion  81 )  

L'élémen t Révis ion  de  format représente  l a  révis ion  de  l a  structure  de  données  du  b loc de  
configuration .  S i  le  format du  b loc de  connexion  change dans  l es  révis ions  fu tures  de  cette  
spéci fication ,  l e  numéro  de  révis ion  de  format doi t être  i ncrémenté  comme doi t l 'être  le  poin t 
de  connexion  associé.  La  révis ion  de  format pour l e  b loc de  configuration  comme défin i  ci -
dessus  est de  1 ,  ce  qu i  correspond  au  poin t de  connexion  81  (0x51 ).  

Le  champ B i ts  de  configuration  pour un  d isposi ti f C IP  Motion  ne  comporte  qu 'un  seu l  b i t  
actuel lemen t défi n i ,  à  savoir l e  b i t  Véri fier l es  caractéristiques  ass ignées  de  pu issance  en  tant  
que b i t  0 .  Lorsque  ce  b i t  est  défi n i ,  l e  d isposi ti f doi t  véri fier que  l ' I D  de  classe  de  structure  de  
pu issance d 'en traînement du  service  Forward_Open  correspond  à  l a  va leur d 'attribu t de  l ' I D  
de  classe  de  s tructure  de  pu issance d 'entraînement.  Lorsque  l es  valeurs  ne  corresponden t 
pas,  l a  réponse  du  service  Forward_Open  doi t  i nd iquer une  erreur de  segment de  données.  
P lus  particu l i èrement,  l e  d isposi ti f d 'en traînement doi t  renvoyer un  état général  de  0x09  
(Erreur de  segment de  données)  avec un  état  étendu  de  0x04.  

La  structure  du  b loc de  configuration  pour l a  révis ion  de  format 2 ,  à  savoir l e  poin t de  
connexion  82  (0x52),  est une  s tructure  de  données  de  l ongueur variable  qu i  étend  l a  structure  
de  révis ion  de  format 1  afin  de  conten i r l es  i n formations  concernant l ' ID  d ’axe  de  structure  de  
pu issance d 'en traînement et nécessaires  pour véri fi er l es  s tructures  de  pu issance  associées  
à  chaque  i nstance  d 'axe  de  l 'en traînement mu l tiaxe.  La  ta i l l e  du  segment de  données,  en  
mots,  déterm ine  l e  nombre  d 'é léments  I D  d ’axe  de  structure  de  pu issance  d 'entraînement 
dans  l a  matrice.  

Le  b loc de  configuration  appl icable  à  la  révis ion  de  format 2  est une  structure  de  données  à  8  
octets  défin ie  comme présenté  à  l a  F igure  51 .  
 

  Mot  à  32  b i ts  (octet  1  |  octet  2  |  octet  3  |  octet  4)    

 

Bloc de  configuration  de  segments  de  données  

Révis i on  de  format  B i ts  de  confi gu rati on  (réservé)  

I D  de  cl asse  de  structure  de  pu i ssance  d 'en traînement  

I D  d 'axe  de  s tructu re  de  pu i ssance  d 'en traînement  
IEC 

Figure 51  – Révision  de  format 2  de  b loc de  configuration  (Point  de  connexion  82)  

Dans  ce  cas,  lorsque  l e  bi t  Véri fi er caractéristiques  ass ignées  de  pu issance  est défin i ,  l e  
d ispos i ti f do i t  véri fier soi t  que  l ' I D  de  classe  de  structure  de  pu issance  d 'en traînement du  
service  Forward_Open  correspond  à  l a  va leur d 'attribut  de  l ' ID  de  classe  de  structure  de  
pu issance d 'en traînement du  d ispos i ti f de  même nature,  ou  que  les  I D  d 'axe  de  structure  de  
pu issance d 'en traînement équ iva len t aux valeu rs  d 'attribu t de  l ' ID  d 'axe  de  structu re  de  
pu issance d 'en traînement correspondantes  associées  à  chaque i nstance  d 'axe  
d 'en traînement.  S i ,  dans  l 'un  des  deux cas,  l es  valeurs  ne  correspondent pas,  l a  réponse  du  
service  Forward_Open  doi t i nd iquer une  erreur de  segment de  données.  Plus  
particu l i èrement,  l e  d isposi ti f d 'en traînement doi t renvoyer un  état général  de  0x09  (Erreur de  
segment de  données)  avec un  état étendu  de  0x04  s i  l es  va leurs  de  l ' ID  de  classe  de  
structu re  de  pu issance d 'entraînement ne  correspondent pas.  S i  l es  valeurs  de  l ' I D  d 'axe  de  
structu re  de  pu issance  d 'en traînement ne  correspondent pas,  l e  service  Forward_Open  
renvoie  un  état étendu  de  0x05 +  n ,  où  n  est l ' i nd ice  du  prem ier é lément I D  d 'axe  de  structure  
de  pu issance d 'en traînement dans  le  b loc de  configuration  défai l lan t.  I l  est  nécessaire  que  l es  
en traînements  monoaxe  ou  mu l ti axe  avec des  structu res  de  pu issance  identi ques  u ti l i sent 
un iquement l ' I D  de  classe  de  structure  de  pu issance  d 'entraînement pour véri fier les  
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caractéristiques  assignées  de  pu issance,  auquel  cas  l e  bloc de  configuration  de  révis ion  2  se  
déclasse  en  structure  de  b loc de  configuration  de  révis ion  1 .  Tou tefois,  dans  l e  cas  d 'un  
en traînement mu l tiaxe  avec des  structures  de  pu issance i ndépendantes,  l ' I D  de  classe  de  
structu re  de  pu issance  d 'en traînement est m is  à  0  et l a  matrice  des  ID  d 'axe  de  structure  de  
pu issance d 'en traînement con tient tous  les  I D  qu ' i l  fau t véri fier par rapport aux valeurs  
d 'attribut de  l ' I D  d 'axe  de  structure  de  pu issance associées  à  chaque i nstance  d 'axe  
d 'en traînement.  Voi r l es  descriptions  re lati ves  à  l 'a ttribut d ' I D  de  classe  de  structure  de  
pu issance d 'en traînement et  à  l 'attribu t d ' instance  d ' I D  d 'axe  de  structure  de  pu issance 
d 'en traînement pour p lus  de  détai l s.  

La  prise  en  charge  de  l a  révis ion  de  format 2  de  l a  s tructu re  du  b loc de  configuration  est  
exigée  l ors  de  l a  m ise  en  œuvre  d 'un  d ispos i ti f d 'entraînement CIP  Motion  mu l tiaxe  modu la i re  
avec des  structures  de  pu issance m ixtes.  I l  est exigé  que  tous  les  au tres  types  de  d isposi ti fs  
CIP  Motion  (par exemple,  en traînements  monoaxe et en traînements  mu l tiaxe  avec 
caractéristiques  ass ignées  de  structure  de  pu issance  identi ques ,  codeurs,  convertisseurs,  
etc. )  prennent en  charge  l a  révision  de  format 1  ou  2 .  Les  d ispos i ti fs  CIP  Motion  sont tenus  
de  prendre  en  charge  un iquement une  seu le  révis ion  de  format.  I l  n 'est  pas  exigé  que  les  
d ispos i ti fs  CIP  Motion  qu i  u ti l i sen t l a  révis ion  de  format 1  prennent en  charge  l a  révis ion  de  
format 2 .  De  façon  s im i la i re ,  i l  n 'est pas  exigé  que  les  d ispos i ti fs  CIP  Motion  qu i  u ti l i sen t l a  
révision  de  format 2  prennen t en  charge  la  révis ion  de  format 1 .  Les  contrôleurs  son t  
généralement capables  d 'envoyer au  d isposi ti f l 'un  ou  l 'au tre  des  formats  de  b loc de  
configuration ,  et do ivent  u ti l i ser tou te  révis ion  de  format prise  en  charge  par l e  profi l  d e  
d ispos i ti f spéci fique.  

Le  RPI  ( I n terval le  de  paquets  demandé)  du  servi ce  Forward_Open  pour cette  connexion  E/S  
de  classe  1  est défin i  sur l a  période  de  m ise  à  j ou r du  con trôleur.  Cette  va leur est appl iquée  à  
l 'attribu t de  classe  de  période  de  m ise  à  j our du  con trôleur de  l 'Objet Axe  de  d isposi ti f de  
mouvement.  La  synchron isation  CIP  Motion  exige  que  l 'API  de  connexion  ( I n terval le  de  
paquets  réel )  corresponde  au  RPI  de  l a  demande  de  service  Forward_Open  du  contrôleur.  
Ains i ,  dans  le  con texte  d 'une  connexion  E/S  CIP  Motion ,  RPI  et  API  son t synonymes.  

Une  fois  l es  connexions  C-D  et D-C  établ ies  avec succès  via  l e  service  Forward_Open,  l e  
con trôleur et  l e  d isposi ti f son t tous  deux chargés  de  l a  transm ission  des  paquets  de  données  
à  l ' i n terval l e  RPI .   

Le  prem ier paquet C-D  transm is  par l e  contrôleur doi t conten ir un  format de  connexion  et une  
révis ion  de  format val i des.  Les  é léments  ID  de  m ise  à  j our,  I D  de  dern ière  m ise  à  j our,  
Compte  d ' i nstances  et Ensemble  de  données  temporel les  sont tous  m is  à  zéro.  L'é lément 
Contrôle  de  nœud  est m is  à  0x01  dans  l a  mesure  où  l 'objecti f est la  commande à  d istance  du  
d isposi ti f.  Noter que  l e  b i t  Données  du  con trôleur val ides  dans  le  champ Contrôle  de  nœud  
n 'est pas  défin i ,  i nd iquant que  l e  contrôleur n 'envoie  aucune donnée d ' i nstance  va l ide  dans  
cette  m ise  à  j ou r.  Aucune donnée supplémenta i re  n 'est  exigée  pour l a  connexion  C-D.  La  
F igure  52  présente  un  b loc de  données  de  connexion  C-D  i n i ti a l  type.  

Bloc de  données  de  connexion  C-D  i n i ti al  

Format de  connexion  =  6  Révis ion  de  format =  2  I D  de  m ise  à  j ou r =  0  Con trôl e  de  nœud  =  1  

Compte  d ' i nstances  =  0  0  Dern ier I D  reçu  =  0  Ensemble  de  données  
temporel l es  =  0  

IEC 

Figure 52  – Bloc  de  données  de  connexion  C-D  in i tial  type  

De façon  s im i l a i re,  l e  prem ier paquet D-C transm is  par le  d ispos i ti f,  en  réponse  au  paquet C-
D  i n i tia l ,  doi t  conten i r un  format de  connexion  et  une  révis ion  de  format va l i des.  Les  é léments  
ID  de  m ise  à  j our,  Compte  d ' i nstances  et Ensemble  de  données  temporel l es  sont tous  m is  à  
zéro.  L'é lément État de  nœud  est m is  à  0x01  dans  l a  mesure  où  l 'objecti f est  l a  commande  à  
d istance  du  d ispos i ti f.  Dans  la  mesure  où  i l  exi ste  une  fa ib le  connexion  CIP  Motion ,  voi re  
aucune  connexion ,  de  tra i tement de  fonctionnal i té  en  cours  d 'exécution  dans  cette  phase  
précoce de  la  séquence  de  démarrage,  l es  é léments  Alarmes  de  nœud  et Défaut de  nœud  
son t tous  également m is  à  0 .  Noter que  l e  b i t  Données  du  d ispos i ti f va l i des  dans  l e  champ  
État de  nœud  n 'est pas  défin i ,  i nd iquan t que  l e  d ispos i ti f n 'envoie  aucune  donnée d ' i nstance  
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va l i de  à  cet i nstan t.  J usqu 'à  ce  que  l e  con trôleur défin isse  l e  b i t  Données  du  con trôleur 
val i des  dans  le  champ Con trôle  de  nœud ,  l e  d ispos i ti f con tinue  s implement à  n 'envoyer que  
l 'en -tête  de  connexion  D-C avec tous  les  éléments  I D  de  m ise  à  j our,  Compte  d ' instances  et 
Ensemble  de  données  temporel les  m is  à  zéro.  Aucune donnée supplémentai re  n 'est exigée  
pour l a  connexion  D-C dans  cette  phase.  La  F igure  53  présente  un  b loc de  données  de  
connexion  D-C i n i tia l  type.  

Bloc de  données  de  connexion  D-C  i n i ti al  

Format de  connexion  =  7  Révis ion  de  format =  2  I D  de  m ise  à  j ou r =  0  É tat  de  nœud  =  0  

Compte  d ' i nstances  =  0  Défaut/Alarme de  nœud  =  
0  

I D  de  dern ière  m ise  à  j ou r 
=  0  

Ensemble  de  données  
temporel l es  =  0  

IEC 

Figure 53  – Bloc  de  données  de  connexion  D-C  in i tial  type  

Une fois  les  prem iers  paquets  C-D  et D-C  transm is,  chaque d ispos i ti f main tient sa  partie  de  la  
Connexion  E/S  CIP  Motion  sous  tens ion  par l 'envoi  de  paquets  de  rafraîch issement au  RPI .  
Les  paquets  de  rafraîch issement son t défin is  comme des  paquets  CIP  qu i  ont le  même 
compte  de  séquences  CIP  que  le  paquet CIP  transm is  précédemment.  La  transm ission  et l e  
tra i tement de  ces  paquets  de  rafraîch issement son t généralement tra i tés  par des  
programmeurs  d 'appl ication  CIP  à  bas  n i veau  et  son t transparen ts  pour l e  gestionnaire  de  
Connexion  CIP  Motion  de  n iveau  supérieur.   

Une  fois  que  l a  tâche  du  contrôleur est en  cours  d 'exécution  et que  l e  con trôleur est prêt à  
gérer la  connexion  CIP,  ce  même contrôleur est également prêt à  envoyer l es  données  de  
configuration  au  d ispos i ti f,  marquant a i nsi  la  fi n  de  l a  phase  de  connexion  de  la  procédure  de  
démarrage  et l e  début de  l a  phase  de  configuration .  

6.5.3  Configuration  de  l 'Objet Axe  de  d isposi ti f de  mouvement 

La  configuration  de  l 'Objet  Axe  de  d ispos i ti f de  mouvement est  assurée  à  l 'a ide  du  service  
Set_Attributes_List commun  ou  du  service  Set_Axis_Attributes_List spéci fi que  à  l 'obj et  défi n i  
par l 'Objet Axe  de  d isposi ti f de  mouvement et  pris  en  charge  par l a  Connexion  E/S  CIP  
Motion .  Le  présent paragraphe  suppose que  l e  con trôleur u ti l i se  l a  connexion  E/S  CIP  pour 
configurer le  d ispos i ti f,  dans  la  mesure  où  ceci  serai t p lus  typique,  et où  l a  méthode qu i  
cons iste  à  appl iquer l e  service  Défin i r l i s te  d 'attribu ts  est déj à  parfai tement comprise.  

La  prem ière  étape  du  processus  de  configuration  cons iste  à  établ i r l es  attribu ts  de  classe  de  
l 'Objet Axe  de  d ispos i ti f de  mouvement.  Pour ce  fa i re,  l e  con trôleur envoie  un  service  
Set_Axis_Attribu tes_List  à  l a  classe  (c'est-à-d i re  i nstance  0)  de  l 'obj et.  La  F igure  54  
représente  l e  contenu  type  du  prem ier paquet de  configuration  d 'attribut  de  classe  C-D.  

Premier bloc de  données  de  connexion  C-D  de  configuration  d ' instance  de  classe   

Format de  connexion  =  6  Révis ion  de  format  =  2  I D  de  m ise  à  j ou r =  1  Contrôl e  de  nœud  =  5  

Compte  d ' i nstances  =  1  0  Dern ier I D  reçu  =  0  Ensemble  de  données  
temporel l es  =  0  

Numéro  d ' i nstance  =  0  -  Tai l l e  de  b l oc  d ' i nstance  
=  8  

Tai l l e  de  b l oc cycl i que  =  
0  

Tai l l e  de  b l oc de  
consigne  =  0  

Tai l l e  de  b l oc d 'écri tu re  =  
0  

Tai l l e  de  b l oc 
d 'événement =  0  

Tai l l e  de  b l oc de  service  
=  6  

I D  de  transaction  =  1  Code  de  service  =  76  0  0  

Données  de  demande  spéci fi q ues  à  l a  Set_Axis_Attri bu tes_List  (2  attri bu ts)  
IEC 

Figure 54 – Contenu  type du  premier paquet de  configuration  d 'attributs  de  classe  C-D   

Noter que  l ' ID  de  m ise  à  j ou r augmente  à  présent avec chaque paquet envoyé par l e  
con trôleur et q ue  l 'é lément Con trôle  de  nœud  est à  présen t m is  à  5,  i nd iquant que  l e  
con trôleur envoie  à  présen t des  données  d ' instance  va l ides.  Le  compte  d ' i nstances  est égal  à  
1  étant  donné  que  dans  ce  cas  i l  est  envoyé  des  données  un iquement à  l a  cl asse,  c'est-à-d i re  
numéro d ' i nstance  0 .  Noter également que  l 'ensemble  de  données  temporel l es  est égal  à  1  et  
que  l e  contrôleur envoie  la  période  de  m ise  à  j our correspondante  au  d ispos i ti f.  Seu les  l es  
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ta i l les  des  b locs  d ' i nstance  et de  service  on t des  valeurs  non  nu l l es.  Une  va leur de  0  re lati ve  
aux ta i l l es  des  b locs  cycl ique  et d 'événement i nd ique  que  ces  b locs  ne  sont pas  i nclus  dans  
ce  b loc de  données  de  connexion  C-D.   

Le  d isposi ti f tra i te  ce  paquet C-D  dès  que  possib le  afin  d 'assurer une  transm iss ion  D-C au  
moment opportun .  L ' I D  de  m ise  à  j our propre  au  paquet D-C  augmente  également à  présent 
avec chaque paquet envoyé  par l e  d isposi ti f qu i  i nd ique  que  l es  données  d ' i nstance  son t 
désormais  va l i des.  Ce  paquet peut  ou  peu t  ne  pas  inclure  l a  demande  de  service  
Set_Axis_Attribu tes_List  se lon  l a  priori té  accordée au  tra i temen t de  l a  demande  de  service.  
La  F igure  55  représente  une  réponse  type  au  prem ier paquet de  configuration  de  classe  C-D  
décri t  ci -dessus,  en  supposant l ' i nclus ion  des  données  de  réponse  de  service.  

Premier bloc de  données  de  connexion  D-C  de  configuration  d ' instance  de  classe  

Format de  connexion  =  7  Révis ion  de  format  =  2  I D  de  m ise  à  j ou r =  1  É tat  de  nœud  =  5  

Compte  d ' i nstances  =  1  Défau t/Alarme de  nœud  
=  0  

Dern ier I D  reçu  =  1  Ensemble  de  données  
temporel l es  =  0  

Numéro  d ’ i nstance  =  0  -  Tai l l e  de  b l oc  d ' i nstance  
=  7  

Tai l l e  de  b l oc cycl i que  =  0  

Tai l l e  de  b l oc  réel l e  =  0  Tai l l e  de  b l oc de  l ecture  
=  0  

Tai l l e  de  b l oc d 'événement 
=  0  

Tai l l e  de  b l oc de  service  
=  5  

I D  de  transaction  =  1  Code  de  service  =  76  État  généra l  =  0  É tat  étendu  =  0  

Données  de  réponse  spéci fi ques  à  l a  Set_Axis_Attribu tes_List  (2  attri bu ts)  
IEC 

Figure 55 – Réponse  type au  premier paquet de  configuration  de  classe  C-D  

Outre  l 'envoi  de  cette  réponse,  l e  d isposi ti f p l an i fie  également la  transm ission  D-C su ivante  
de  sorte  qu 'e l l e  corresponde à  1  période  de  m ise  à  j our du  con trôleur à  parti r du  moment de  
réception  du  paquet C-D.  S i  l e  paquet C-D  su ivant envoyé  au  d ispos i ti f est retardé  ou  perdu ,  
l e  d ispos i ti f envoie  l e  paquet D-C  su ivan t comme plan i fié  précédemment,  et pl an i fi e  la  
transmission  de  paquet D-C su ivan te.  Tou tefois ,  l e  paquet  C-D  su ivant arri ve  normalement 
avan t l a  transm iss ion  D-C p lan i fi ée  précédemment,  e t l e  d ispos i ti f trai te  alors  l e  paquet,  
envoie  imméd iatement l a  réponse  D-C et p lan i fi e  l a  transm ission  su ivante  pour qu 'e l l e  a i t  l i eu  
une  période  de  m ise  à  j our de  contrôleur p l us  tard .  Cette  procédure  synchron ise  l es  
transmissions  de  paquets  D-C de  d isposi ti f avec la  p lan i fication  de  l a  tâche  du  con trôleur 
sans  exiger l a  synchron isation  réciproque  des  horloges  du  contrôleur et du  d ispos i ti f.  

NOTE  En  général ,  l es  I D  de  m ise  à  j our associés  aux paquets  C-D  et  D-C  pour un  cycl e  donné  correspondent.  

Une fois  l es  attribu ts  de  classes  configurés,  l a  configuration  de  l 'Objet Axe  de  d isposi ti f de  
mouvement se  poursu i t  avec la  configuration  des  i nstances  d 'obj et  i nd ividuel les  j usqu 'à  ce  
que  tou tes  l es  i nstances  soien t configurées.  Cette  configuration  s 'effectue  généralement une  
i nstance  après  l 'au tre,  mais  pourrai t u ti l i ser p l usieurs  i nstances  pour une  configuration  en  
paral lè le  de  tous  l es  axes.  En  fa i t,  l a  configuration  d ' i nstance  d 'axe  i n i tia le  pourrai t 
commencer dans  l e  même paquet que  la  configuration  d ' instance  de  c lasse.  Le  d isposi ti f est 
tenu  de  trai ter tous  ces  cas.  La  F igure  56  représente  le  contenu  type  du  prem ier paquet de  
configuration  d ' instance  d 'axe  C-D.  

Premier bloc de  données  de  connexion  C-D  de  configurati on  d ' i nstance d 'axe  

Format de  connexion  =  6  Révis ion  de  format  =  2  I D  de  m ise  à  j ou r =  4  Contrôl e  de  nœud  =  5  

Compte  d ' i nstances  =  1  0  Dern ier I D  reçu  =  3  Ensemble  de  données  
temporel l es  =  0  

Numéro  d ’ i nstance  =  1  -  Tai l l e  de  b l oc d ' i nstance  
=  84  

Tai l l e  de  b l oc cycl i que  =  
0  

Tai l l e  de  b l oc de  
cons igne  =  0  

Tai l l e  de  b l oc d 'écri tu re  =  
0  

Tai l l e  de  b l oc 
d 'événement  =  0  

Tai l l e  de  b l oc de  service  
=  82  

I D  de  transaction  =  1  Code  de  service  =  76  0  0  

Données  de  demande  spéci fi q ues  à  l a  Set_Axis_Attri bu tes_List  (40  attri bu ts)  
IEC 

Figure 56  – Contenu  type du  premier paquet  de  configuration  d ' instance  d 'axe  C-D  

En  réponse à  ce  paquet,  l e  d isposi ti f envoie  l e  paquet de  données  comme présenté  à  la  
F igure  57 .  
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Premier bloc de  données  de  connexion  D-C  de  configurati on  d ' i nstance d 'axe  

Format de  connexion  =  7  Révi s ion  de  format  =  2  I D  de  m ise  à  j ou r =  4  État  de  nœud  =  5  

Compte  d ' i nstances  =  1  Défau t/Alarme de  nœud  
=  0  

Dern ier I D  reçu  =  4  Ensemble  de  données  
temporel l es  =  0  

Numéro  d ’ i nstance  =  0  -  Tai l l e  de  b l oc 
d ' i nstance  =  45  

Tai l l e  de  b l oc  cycl i que  
=  0  

Tai l l e  de  b l oc  réel l e  =  0  Tai l l e  de  b l oc de  l ectu re  =  
0  

Tai l l e  de  b l oc 
d 'événement  =  0  

Tai l l e  de  b l oc de  service  
=  43  

I D  de  transaction  =  1  Code  de  service  =  76  État  généra l  =  0  É tat  étendu  =  0  

Données  de  réponse  spéci fi ques  à  l a  Set_Axis_Attribu tes_List  (40  attri bu ts)  
IEC 

Figure  57  – Réponse  type  au  premier paquet de  configuration  d 'axe C-D  

Une fois  tou tes  l es  i nstances  d 'obj et configurées,  le  con trôleur marque  l a  fin  de  la  phase  de  
configuration  du  processus  de  démarrage  en  défin issant l e  b i t  Configuration  achevée dans  l e  
champ État de  commande  du  paquet C-D  su ivant envoyé  au  d ispos i ti f.  

6.5.4  Synchronisation  temporel le  

Tous  les  nœuds  de  d ispos i ti f CI P  Motion  qu i  prennent  en  charge  l es  services  de  
synchron isation  son t tenus  d 'être  synchron isés  avec un  contrôleur CIP  Motion  dans  le  cadre  
d 'un  groupe,  communément appelé  Groupe  Motion .  Tous  les  d ispos i ti fs  de  synchron isation  
temporel le  dans  ce  g roupe reçoivent un  service  Group_Sync qu i  con tient l ' I D  de  l 'horloge  
maîtresse pri ncipale  associé  au  con trôleur.  S 'ag issan t d 'un  service  de  classe,  la  s tructu re  du  
paquet ressemble  à  cel l e  présentée  à  la  F igure  58.  B ien  que  cet exemple  montre  seu lement 
l e  B loc de  données  d ' i nstances  de  classe,  l es  B locs  de  données  d ' instance  de  classe  et 
d ' instance  d 'axe  peuvent coexister dans  l e  même paquet.  Ceci  permet l 'exécu tion  s imu l tanée  
du  processus  de  synchron isation  temporel l e  et  du  processus  de  configuration  de  l 'obj et  
D isposi ti f de  mouvement.  Une  exigence du  contrôleur s ti pu le  cependant que  tous  les  attribu ts  
de  classe  associés  à  l ’Objet Axe  de  d ispos i ti f de  mouvement de  ce  d i sposi ti f doivent être  
configurés  avan t que  le  con trôleur n ’envoie  l a  prem ière  demande  de  service  Group_Sync.  

Bloc de  données  de  connexion  C-D  de  l a  demande  de  service  de  synchron isation  temporel le  

Format de  connexion  =  6  Révis ion  de  format  =  2  I D  de  m ise  à  j ou r =  1 2  Contrôl e  de  nœud  =  5  

Compte  d ' i nstances  =  1  0  Dern ier I D  reçu  =  1 1  Ensemble  de  données  
temporel l es  =  0  

Numéro  d ’ i nstance  =  0  -  Tai l l e  de  b l oc d ' i nstance  
=  5  

Tai l l e  de  b l oc cycl i que  =  0  

Tai l l e  de  b l oc  de  cons igne  
=  0  

Tai l l e  de  b l oc d 'écri tu re  =  0  Tai l l e  de  b l oc d 'événement  
=  0  

Tai l l e  de  b l oc de  service  =  
3  

I D  de  transaction  =  3  Code  de  service  =  28  0  0  

Données  de  demande  spéci fi q ues  à  Group_Sync ( I D  d 'horl oge  maîtresse  pri nci pal e)  
IEC 

Figure  58  – Contenu  type du  paquet de  demande  
de  service  de  synchron isation  temporel le  C-D  

Cette  procédure  a  pour obj et  de  garanti r l a  synchron isation  réciproque  de  tous  les  d isposi ti fs  
dans  l e  Groupe Motion  ou ,  en  d 'autres  termes,  que  l eur notion  du  temps  est  i denti que  en  
fonction  d ’une  Horloge  maîtresse  pri ncipa le  commune.  Outre  l a  garan tie  que  tous  l es  
d isposi ti fs  partagent l a  même Horloge  maîtresse  principa le  que  l e  con trôleur,  l a  procédure  
garanti t  également qu 'aucune réponse  à  un  échelon  du  Temps système ne  s ’est produ i te  au  
moment de  l a  synchron isation  qu i  pourrai t  éta ler de  façon  permanente  une  horloge  de  
d isposi ti f par rapport  à  l ’ horloge  du  con trôleur.  

La  F igure  59  représente  l a  façon  don t l e  con trôleur attend  d 'abord  la  synchron isation  de  son  
horloge  l ocale  à  l 'horloge  de  temps  système maîtresse .  L’Objet Synchron isation  temporel l e  du  
con trôleur est chargé  de  déterm iner s i  ce  dern ier est synchron isé.  Le  contrôleur attend  
ensu i te  une  période  m in imale,  M inSyncDelay,  pour permettre  aux au tres  composants  dans  l e  
système de  se  synchron iser à  une  Horloge  maîtresse  principale  commune.  Une  valeur type  
pour ce  dé la i  est  de  1 0  s .  
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Figure  59  – Synchron isation  de  groupe  de  d isposi ti fs  CIP  Motion  

A la  fin  de  cette  période,  l e  contrôleur l ance  une  série  de  services  de  synchron isation  de  
groupe  vers  chacun  des  d ispos i ti fs  CIP  Motion .  Chaque  d isposi ti f renvoie  une  réponse  
i nd iquant s ' i l  est également synchron isé  avec l e  contrôleur selon  l e  cri tère  décri t  pour le  
service  Group_Sync de  l ’Objet Axe  de  d ispos i ti f de  mouvement.  S i  l a  réponse  de  Group_Sync 
i nd ique  que  le  d isposi ti f est  synchron isé  avec le  con trôleur,  ce  dern ier effectue  une  dern ière  
véri fication  d ’éta lement et  en  l ’absence de  tou t éta lement temporel ,  l e  d ispos i ti f et l e  
con trôleur son t cons idérés  comme totalement synchron isés.  Lorsque  tous  les  d ispos i ti fs  sont 
tota lement synchron isés  avec l e  con trôleur,  l e  Groupe Motion  est cons idéré  comme étan t 
synchron isé  et le  contrôleur est l ibre  de  commencer à  envoyer des  données  cycl iques  à  tous  
l es  d ispos i ti fs  CIP  Motion  associés  au  Groupe  Motion .  

Lorsque  l e  contrôleur rencontre  un  d isposi ti f qu i  ne  renvoie  pas  une  réponse  “d isposi ti f est  
synchron isé”  au  service  Group_Sync après  des  essais  répétés  pendan t au  moins  1  m inu te,  i l  
do i t  i nd iquer qu 'un  défaut  de  connexion  s 'est  produ i t  pour ce  d isposi ti f.  

Lorsque  l e  con trôleur et  les  d isposi ti fs  CIP  Motion  du  Groupe Motion  sont synchron isés  au  
groupe,  l e  con trôleur peut a lors  défin i r l e  b i t  Commande synchrone de  l 'en- tête  Connexion  
Contrôleur-D isposi ti f.  Défin i r l e  b i t  Commande  synchrone dans  le  paquet cycl ique  su ivan t 
envoyé aux d isposi ti fs  permet au  d ispos i ti f de  p lan i fier sa  m ise  à  j our de  connexion  Disposi ti f-
Contrôleur su ivan te,  en  fonction  de  l a  datation  du  con trôleur con tenue  dans  l es  données  de  
connexion .  P l us  particu l i èrement,  l e  d ispos i ti f ca lcu le  l a  durée  de  m ise  à  j our de  connexion  
Disposi ti f-Contrôleur synchrone i n i tia le  comme su i t:  

Datation  du  con trôleur +  2  ×  Période  de  m ise  à  j our du  contrôleur (RPI  de  Connexion  CIP  
Motion)  – Temps  de  tra i tement de  transm ission .  

Contrôleur 

Synchron isation  de  g roupe  

Synchron isé  

Disposi ti fs  

L'horl oge  maîtresse  
est  synchron isée  

Synchron isation  de  g roupe  

Synchron isé  
Le  d i sposi ti f 2  est  
synchron i sé  
 

Le  d i sposi ti f 1  est  
synchron i sé  
 

MinSyncDelay 

Le  con trôleur 
est synchron isée  

IEC  
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Le  temps  de  tra i tement de  transm iss ion  est l e  temps  nécessai re  pour assembler et préparer 
l a  connexion  D isposi ti f-Contrôleur en  vue  de  sa  transm iss ion .  Lorsque  l a  transm ission  
p lan i fi ée  a  l i eu ,  le  d ispos i ti f i nd ique  qu ' i l  envoie  à  présen t l es  données  de  connexion  
Disposi ti f-Con trôleur synchron isées  en  défin issant l e  bi t  Mode synchrone dans  l 'en- tête  du  
paquet D isposi ti f-Contrôleur envoyé  au  con trôleur.   

L ’ I D  de  m ise  à  j our de  l a  connexion  D isposi ti f-Contrôleur doi t être  i n i ti a l isé  pendant  ce  
prem ier cycle  de  m ise  à  j our synchrone  afi n  de  correspondre  à  l ’ I D  de  m ise  à  j our de  l a  
Connexion  Contrôleur-Disposi ti f pour le  cycle  concerné  et doi t ensu i te  être  i ncrémenté  de  un  
à  chaque  période  de  m ise  à  j ou r de  connexion .  Par conséquent,  l e  main tien  des  I D  de  m ise  à  
j our correspondants  par cycle  de  m ise  à  j our ne  nécess i te  pas  de  devoir tra i ter,  vo i re  
recevoir,  l e  paquet Contrôleur-Disposi ti f avant  d ’assembler l e  paquet  D isposi ti f-Contrôleur.  

L'échange de  données  entre  le  contrôleur et l e  d ispos i ti f se  poursu i t  donc conformément au  
modèle  de  synchron isation  CIP  Motion .  Ceci  marque  la  fin  de  l a  phase  de  synchron isation  du  
processus  de  démarrage.  

S i ,  au  poin t de  réception  de  l a  demande de  Commande  synchrone  dans  l ’ en -tête  de  
connexion  Contrôleur-Disposi ti f,  l a  durée  (datation  du  con trôleur +  période  de  m ise  à  j our du  
con trôleur)  d i ffère  du  temps  de  système de  d ispos i ti f en  cours  de  p lus  d 'une  période  de  m ise  
à  j our du  contrôleur,  l es  horloges  de  temps  système du  con trôleur et  du  d isposi ti f sont 
éta lées.  

C'est-à-d i re,   

S i  | (Datation  du  con trôleur +  CUP)  – Temps  système en  cours |  >  1  CUP  

Les  horloges  du  contrôleur et  du  d ispos i ti f son t éta lées  

s i non  

Les  horloges  du  contrôleur et  du  d ispos i ti f son t OK 

Dans  ce  cas  peu  probable,  l e  d ispos i ti f conti nue  s implement de  fonctionner de  man ière  
asynchrone  et l e  b i t  Mode synchrone  dans  l 'en- tête  du  paquet D isposi ti f-Con trôleur reste  
annu lé  tan t que  l a  durée  de  m ise  à  j our calcu lée  reste  dans  les  l im i tes  de  to lérance  
acceptables  ou  j usqu 'à  ce  qu 'une  l im i te  de  temporisation  de  1  m inu te  soi t dépassée .  Au  cours  
de  l ' i n terval l e  de  temporisation  de  1  m inu te  dans  lequel  l es  horloges  sont éta lées,  l e  code  
d 'a larme de  nœud  du  d ispos i ti f i nd ique  une  cond i tion  Alarme d 'éta lement d 'horloge.  Tou t 
dépassement de  l a  période  de  temporisation  d 'éta lement d 'horloge  d 'une  durée  de  1  m inu te  
en traînerai t l a  défa i l l ance  du  d ispos i ti f qu i  défin i ra i t  l e  code  de  défau t de  nœud  pour i nd iquer 
une  cond i tion  Défaut  d 'éta lemen t d 'horloge.  

6.6  Visual isation  du  d ispositi f 

Le  d isposi ti f C IP  Motion  exige  des  composan ts  de  visual isation  permettan t de  d iagnosti quer 
rapidement son  état.  Ces  composants  vont des  LED b icolores  aux affichages  
a lphanumériques  à  p lus ieurs  caractères.  Le  Tableau  26  défin i t  l es  exigences  concernant ces  
composants  de  visual isation ,  a i ns i  que  l es  l ibe l lés  appropriés  à  ces  composants  l orsque  l e  
d ispos i ti f l es  u ti l i se.  
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Tableau  26  – Composants  de  visual isation  CIP  Motion  

Composan t de  vi sual isation  Besoin  dans  l a  m ise  en  œuvre  Libel lé  associé  

LED de  statu t  du  réseau  Requ i red  (Obl i gatoi re  ou  O)  “Statu t  du  réseau  “NET”  

LED  de  statu t  du  modu l e  Requ i red  (Obl i gatoi re  ou  O)  “Statu t  du  modu le”  “MOD”  

LED  de  statu t  d ’ axe  Cond i ti onnel a  “S tatu t  d ’ axe”  “XS”  
“Statu t  de  # d ’ axe”  “XS#”  b  

Affi chage  à  sept  segments  Optional  (Facu l tati f ou  F)  N /A 

Affi chage  a l phanuméri que  à  
p l us i eurs  caractères  

Optional  (Facu l tati f ou  F)  N /A 

a  I l  peu t  être  dérogé  à  cette  exigence  en  u ti l i san t  un  affi chage  a lphanumérique  à  p l us ieurs  caractères.  

b  Des  d i sposi ti fs  mu l ti axe  on t  besoin  de  p l us ieurs  LED  de  s tatu t  d ’ axe  (une  par axe  de  d i sposi ti f) .  

 

S' i ls  sont appl iqués  à  des  réseaux CIP  d i fféren ts,  les  comportements  LED  de  statu t du  réseau  
et de  statu t du  modu le  doivent être  conformes  au  comportement LED  du  réseau  CIP  associé  
auquel  l e  d ispos i ti f est connecté.  La  m ise  en  correspondance des  états  de  l a  LED  de  statu t du  
modu le  du  d ispos i ti f avec les  états  de  l 'Objet Axe  de  d ispos i ti f de  mouvement est défin ie  de  
man ière  exhaustive  dans  la  section  Objet Axe  de  d ispos i ti f de  mouvement déd iée  à  l a  
Visual isation .  

6.7  Qual i té  de  Service  (Qual i ty of Service  ou  QoS)  Ethernet/IP  

Lorsqu 'un  d ispos i ti f C IP  Motion  prenant en  charge  l es  services  de  synchron isation  temporel l e  
est  cib lé  pour fonctionner sur EtherNet/I P,  l e  protocole  Ethernet QoS  (ou  Qual i té  de  Service)  
standard  doi t  être  u ti l i sé  pour garanti r que  les  paquets  I EC 61 588: 2009  CIP  Sync et l es  
paquets  de  Connexion  E/S  CIP  Motion  sont dél i vrés  de  man ière  opportune  par l ' i n terméd iai re  
des  composants  du  réseau .  QoS  pour EtherNet/I P  est défi n ie  dans  l ' I EC 61 1 58-4-2  
(comportement QoS  et  Objet QoS  facu l tati f) .  Alors  que  l es  mécan ismes  QoS  défin is  dans  
l ' I EC  61 1 58-4-2  sont spéci fiés  comme facu l tati fs  pour l es  d isposi ti fs  EtherNet/I P,  l es  
d ispos i ti fs  CIP  Motion  doiven t au  moins  mettre  en  œuvre  l e  marquage  DSCP pour l es  paquets  
CIP  Motion .  I l  est exigé  de  transmettre  l es  paquets  CIP  Sync avec l e  marquage DSCP.  Une  
priori té  u rgen te  CIP  doi t  être  défin ie  par défaut par l e  service  Forward_Open  qu i  établ i t  la  
Connexion  CIP  Motion .  I l  est prévu  que  l a  p i l e  EtherNet/I P  de  d isposi ti f CIP  Motion  accorde  
une  priori té  é levée  au  tra i tement des  paquets  CIP  Motion  et  I EC 61 588: 2009  par rapport aux 
paquets  de  priori té  moins  é levée.  

7 Objet Axe de  d isposi ti f de  mouvement 

7. 1  Considérations  d 'ordre  général  

7. 1 . 1  Général i tés  

Ce paragraphe défin i t  l e  comportement d 'un  objet CIP  appelé  Objet Axe  de  d ispos i ti f de  
mouvement.  Cet objet est l e  principal  composant fonctionnel  d u  profi l  d e  d i spos i ti f CIP  Motion  
défin i  dans  l e  cadre  des  extensions  CIP  Motion  vers  CIP  Common.  Les  i nstances  de  cet objet 
son t ob l igatoi res  pour prendre  en  charge  l a  commande de  mouvement en  cas  de  connexion  à  
un  contrôleu r conforme à  CIP  Motion  par l ' i n terméd iai re  d 'un  réseau  CIP.  EtherNet/I P  est  l e  
réseau  pri vi lég ié  pour l es  commandes  mu l tiaxe  synchron isées  hau te  performance.  Les  au tres  
réseaux CIP  te ls  que  ControlNet  et  DeviceNet pourraien t être  réservés  aux appl ications  de  
d isposi ti f non  synchron isé  à  fa ib le  performance  te l les  que  l es  d isposi ti fs  d 'en traînement à  
fréquence  variable  s imples,  l es  d ispos i ti fs  d 'en traînement à  boucle  de  vi tesse  et  l es  
d isposi ti fs  d 'en traînement i ndexés.  

7. 1 .2  H istorique  des  révis ions  

L’Article  7  fourn i t une  description  complète  des  attributs  d ’objets  ind ividuels ,  de  l eur 
comportement et des  services  d ’obj ets  associés.  Depu is  l ’éd i ti on  i n i ti ale ,  des  mod i fications  
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on t été  apportées  à  l a  défin i tion  de  cette  classe  d ’objet qu i  nécessi te  donc de  fa i re  l ’ objet  
d ’une  révis ion .  Le  Tableau  27  présente  l ’ h istorique  des  révis ions .  

Tableau  27  – H istorique  des  révisions  de  l ’Objet Axe  de  d isposi ti f de  mouvement  

Révision  Raison  de  l a  m ise  à  jour de  l a  défin i tion  de  l ’ objet  

1  Révis ion  i n i ti a l e  ( I EC 61 800-7  Ed i ti on  1 ,  obsol ète)  

2  Mod i fi cations  majeures  des  i n terfaces  (déconsei l l é)  

3  Mod i fi cation  du  comportement du  service  Group_Sync concernant l a  détecti on  de  l ’ éta lemen t de  
l ’ horloge.  Recommandé  pou r l es  nouveaux d i sposi ti fs  CIP  Motion  prenant  en  charge  l a  
synchron isati on  temporel l e .  Mod i fi cation  du  servi ce  Get_Motor_Test_Data  pou r a jou ter une  
structu re  facu l tati ve  de  demande  de  paramètre.  

 

7. 1 .3  Présentation  de  l 'objet  

L'Objet Axe  de  d ispos i ti f de  mouvement est l 'u n  des  deux principaux composants  d 'obj et  
nécessaires  à  l a  prise  en  charge  de  la  commande de  mouvement dans  l 'arch i tecture  de  
commande CIP  Motion .  Ces  composants  d 'obj et  son t représentés  à  la  F igure  60 .  

 

Figure 60  – Composants  d 'objet  de  l 'arch i tecture  de  commande CIP  Motion  

7. 1 .4  Abstraction  de  l 'Objet Axe  de  d isposi ti f de  mouvement 

L'Objet Axe  de  d ispos i ti f de  mouvement est une  abstraction  qu i  peut être  appl iquée  à  
n ’ importe  quel l e  fonction  de  d isposi ti f de  commande de  mouvement associée  à  un  composant 
mobi le  d ’ un  système de  commande  de  mouvement.  Un  d ispos i ti f de  commande  de  
mouvement donné  peut  donc être  représenté  par une  i nstance  Objet  Axe  de  d ispos i ti f de  
mouvement,  et  dans  la  mesure  où  l a  p l upart de  ces  fonctions  de  d isposi ti fs  son t associées  au  
mouvement d ’ un  composant de  mach ine,  une  i nstance  Objet  Axe  de  d isposi ti f de  mouvement 
est parfois  s implement appelée  "Axe" .  En  règ le  générale ,  une  i nstance  Objet Axe  de  d ispos i ti f 
de  mouvement est composée  d 'un  ou  de  p lus ieurs  des  é léments  in tégraux su ivan ts:  

 
Objet  Axe  de  
mouvement  
(Un i tés  
d i sposi ti f)  

Connexion  de  
messagerie  CIP  

Poste  de  travai l  

 
Objet Axe  de  
commande  de  
mouvement  
(Un i tés  

u ti l i sateur)  

Connexion  E/S   
CIP  Motion  

Contrôleu r CI P  
Motion  

 
Axe  d u  l og icie l  

de  
programmation   

(Un i tés  
u ti l i sateur)  

D isposi ti f CI P  
Motion  
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•  actionneur de  mouvement (moteurs  rotati fs  ou  l inéai res,  actionneurs  h ydrau l iques  et 
pneumatiques,  par exemple) ;  

•  capteur de  mouvement (codeurs,  résolveurs,  transducteurs  u l trason iques  de  débattement,  
par exemple) ;  

•  commande d 'actionneur (commande de  moteur vectoriel le,  à  fréquence  et pas  à  pas,  
commande de  robinet h ydrau l ique,  par exemple) ;  

•  l 'ampl i ficateur qu i  fourn i t la  pu issance de  mouvement de  l 'actionneur (structure  de  
pu issance  d 'exci tation  des  moteurs,  par exemple) ;  

•  convertisseur:  converti t  l ’ a l imentation  de  l a  l i gne  à  couran t a l ternati f en  a l imentation  du  
bus  à  courant  con tinu  pour un  ou  pl us ieurs  ampl i fi cateurs  associés;  

•  E/S  de  mouvement:  capteurs  d ’en trée  d ’enreg istrement,  actionneurs  par came de  sortie .  

Les  attribu ts  d ' instance  son t i nclus  dans  l 'Objet Axe  de  d isposi ti f de  mouvement pour chacun  
de  ces  é léments  in tégraux afin  de  décri re  l e  comportement d ’axe.  Lorsqu 'un  Objet Axe  de  
d ispos i ti f de  mouvement est doté  d 'un  élément de  commande d 'actionneur,  l es  attribu ts  de  
commande  son t i nclus  dans  l 'objet afi n  de  contrôler l es  é léments  d ynam iques  de  l 'actionneur.  
L'obj et contient également des  attribu ts  qu i  décrivent l es  é lémen ts  d ynam iques  de  
l 'actionneur,  q u ' i l s  so ien t estimés  ou  réels .  

Le  mode d 'appl ication  l e  p l us  fréquent  d 'un  Objet Axe  de  d ispos i ti f de  mouvement étant un  
d ispos i ti f "d 'en traînement" ,  l 'Obj et Axe  de  d ispos i ti f de  mouvement peut également être  
appl iqué  à  d 'au tres  d ispos i ti fs  de  mouvement (un  codeur CIP  Motion ,  un  Convertisseur de  
pu issance CIP  Motion ,  un  modu le  d ’en trée  d ’enreg istrement CIP  Motion ,  etc.  par exemple).  
Pour ces  d ispos i ti fs,  seu l  u n  sous-ensemble  de  l ’ attribut  Objet Axe  de  d ispos i ti f de  
mouvement défin i  est rée l l ement m is  en  œuvre,  l e  sous-ensemble  étant  consti tué  de  tous  l es  
attributs  appl icables  à  l a  fonction  du  d ispos i ti f.  

Dans  l e  cas  d 'un  d ispos i ti f de  réaction  à  p l usieurs  ports,  chaque port  de  réaction  est  
considéré  comme un  axe  et,  à  ce  ti tre ,  une  i nstance  de  l 'Objet Axe  de  d isposi ti f de  
mouvement l u i  est affectée.  Dans  le  cas  d 'un  d isposi ti f d 'en traînement à  p lus ieurs  
ampl i ficateurs,  chaque  ampl i ficateur est  associé  à  un  axe,  et  u ne  i nstance  de  l 'Objet  Axe  de  
d isposi ti f de  mouvement l u i  est affectée.  Pour les  i nstances  d 'axe  d 'entraînement,  l 'Obj et Axe  
de  d isposi ti f de  mouvement peu t représenter un  entraînement asservi  à  commande  vectorie l le  
en  boucle  fermée complexe  ou  un  s imple  d isposi ti f d 'entraînement Vol ts/Hertz à  boucle  
ouverte  (ou  VFD).  Les  d ispos i ti fs  d 'en traînement son t souvent dotés  de  p l usieurs  ports  de  
réaction  qu i  peuvent être  déd iés  à  des  i nstances  d 'ampl i ficateur de  d ispos i ti f d 'en traînement 
ou  u ti l i sés  comme sources  de  réaction  principa les  i ndépendan tes.  Dans  ce  dern ier cas,  l e  
canal  de  réaction  pri ncipal  est considéré  comme un  axe,  et  une  instance  de  l 'Objet  Axe  de  
d isposi ti f de  mouvement l u i  est  affectée.  

7. 1 .5  Objet Axe  de  commande de  mouvement 

A chaque instance  Objet  Axe  de  d isposi ti f de  mouvement sur l e  d ispos i ti f dans  le  système de  
commande de  mouvement correspond  un  Objet  Axe  de  commande de  mouvement su r le  
con trôleur.  Les  va leurs  d 'attribut  con tenues  dans  l 'Objet  Axe  de  d ispos i ti f de  mouvement 
comportent des  attributs  de  correspondance  dans  l 'Objet Axe  de  commande de  mouvement,  
l a  seu le  d i fférence étant  l es  un i tés  dans  l esquel les  sont exprimés  ces  attribu ts.  Dans  l 'Objet  
Axe  de  d ispos i ti f de  mouvement,  l es  attribu ts  son t exprimés  en  un i tés  de  d ispos i ti f fixes  
(nombres  de  réactions  ou  r/m in ,  par exemple)  te l les  que  défin ies  dans  l 'Objet Axe  de  
d isposi ti f de  mouvement.  Dans  l 'Objet  Axe  de  commande  de  mouvement,  l es  attributs  sont  
exprimés  en  un i tés  défin ies  par l 'u ti l i sateu r (degrés,  pouces  ou  cen timètres,  par exemple).  
Étant donné  que  l e  l og iciel  de  programmation  i n terag i t avec l e  d ispos i ti f d 'en traînement par 
l ' i n terméd iai re  de  l 'Objet Axe  de  commande de  mouvement,  l 'ensemble  de  la  programmation  
de  l a  configuration ,  du  d iagnostic et d u  mouvement est assuré  avec les  un i tés  préférentiel l es  
de  l 'u ti l i sateur.  Par conséquen t,  p lu tôt que  de  programmer l 'appl ication  de  commande de  
mouvement en  nombres  de  réactions  ou  en  r/m in  de  l 'arbre  de  moteur,  par exemple,  
l ' u ti l i sateur peut programmer en  centimètres,  en  p ieds,  en  produ i ts  par m inu te  ou  en  toute  
au tre  un i té  adaptée  à  l 'appl ication  spéci fique.   
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Lors  du  transfert des  va leurs  d 'attribu t de  configu ration  ou  de  commande vers  l 'Objet Axe  de  
d ispos i ti f de  mouvement via  l a  Connexion  E/S  CIP  Motion ,  ces  valeu rs  d 'attribu t sont a j ustées  
par l 'Objet Axe  de  commande de  mouvement dans  les  valeurs  de  l 'un i té  de  d ispos i ti f fixe  
exigées  par l 'Objet Axe  de  d isposi ti f de  mouvement.  De  l a  même man ière,  l orsque  des  
attributs  de  s ignal  son t transférés  vers  l 'Objet  Axe  de  commande  de  mouvement via  l a  
Connexion  E/S  CIP  Motion ,  ces  valeurs  d 'un i té  de  réaction  sont a j ustées  par l 'Objet Axe  de  
commande de  mouvement et  arch ivées  dans  l 'objet  des  un i tés  u ti l i sateur.  

7. 1 .6  Classification  de  commande de  d ispositi f 

En  fonction  des  variations  en  Mode de  commande et  Méthode  de  commande  figurant  en  4 . 2 ,  
i l  peut  être  défin i  un  ensemble  de  Codes  de  fonction  de  d ispos i ti f de  base  au tour desquels  l a  
p lupart des  attribu ts  d 'Objet Axe  de  d ispos i ti f de  mouvement peuvent être  organ isés.  Les  
codes  de  fonction  de  d ispos i ti f sont  dés ignés  dans  l es  tab leaux de  l ’Article  7  par un  i den ti fian t 
à  une  seu le  lettre  qu i  peu t être  u ti l i sé  pour déterm iner l es  attribu ts  d 'objet obl i gatoires  (ou  
facu l tati fs)  pour l a  m ise  en  œuvre  d 'un  d ispos i ti f CI P  Motion  donné.  La  l i ste  des  codes  de  
fonction  de  d ispos i ti f est  présentée  ci -dessous:  

Codes  de  fonction:  

B  – Convertisseurs  de  pu issance  de  bus  (Pas  de  mode de  commande,  pas  de  méthode de  
commande)  

E  – Réaction  de  codeur un iquement (Pas  de  mode de  commande,  pas  de  méthode de  
commande)  

P  – Boucle  de  pos i ti on  (Mode d 'asservissement de  posi tion ,  Méthode  de  commande  
vectorie l l e  en  boucle  fermée)  

V  – Boucle  de  vi tesse  (Mode de  commande  de  vi tesse,  Méthode de  commande vectorie l le  en  
boucle  fermée)  

T  – Boucle  de  couple  (Mode d 'asservissement de  couple,  Méthode  de  commande  vectorie l le  
en  boucle  fermée)  

F  – Con trôle  de  fréquence (Mode  de  commande de  vi tesse,  Méthode de  contrôle  de  
fréquence)  

Combinaisons  des  codes  de  fonction  de  d ispositi f:  

Les  combinaisons  de  ces  l ettres  peuvent être  u ti l i sées  pour désigner une  classe  particu l ière  
de  d ispos i ti fs  CIP  Motion  afin  d ' i den ti fi er l es  attribu ts  appl icables.  

EXEMPLE  “FV”  se  rapporte  à  l a  cl asse  de  tous  l es  en traînements  à  commande  de  vi tesse,  que  ce  soi t  à  
commande  vectorie l l e  ou  à  con trôle  de  fréquence.  

Les  combinaisons  ci -dessous  sont  s i  fréquentes  que  des  codes  de  fonction  spéciaux ont été  
défin is  pour des  ra isons  de  commod i té:  

N  =  BE  =  Toutes  l es  Fonctions  de  d ispos i ti f qu i  n ’ u ti l i sen t pas  de  Méthode  de  commande   

O  =  F  =  Toutes  l es  Fonctions  de  d isposi ti f qu i  u ti l i sen t des  Méthodes  de  commande  en  boucle  
ouverte  (par exemple,  Contrôle  de  fréquence)  

C  =  PVT  =  Tou tes  les  Fonctions  de  d ispos i ti f qu i  u ti l i sen t des  Méthodes  de  commande  en  
boucle  fermée  (par exemple,  Commande vectoriel le  PI )  

D  =  OC  =  Toutes  l es  Fonctions  de  d isposi ti f qu i  u ti l i sent des  Méthodes  de  commande  
(Méthode de  commande ! =  Pas  de  commande)  

Outre  ces  combinaisons,  de  nombreux attributs  son t appl icables  ou  non  à  un  fonctionnement 
des  d ispos i ti fs  sans  capteur ou  sans  codeur,  c'est-à-d i re  des  i nstances  d ’axe  de  d ispos i ti f 
fonctionnant sans  un  d isposi ti f de  réaction .  Les  codes  de  fonction  de  d ispos i ti f peuvent être  
u ti l i sés  pour spéci fier l es  règ les  de  m ise  en  œuvre  cond i ti onnel le  su ivan tes  pour les  attribu ts.  
Dans  ce  cas,  l es  règ les  de  m ise  en  œuvre  cond i ti onnel le  su ivantes  sont spéci fi ées:  
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E  =  Fonctionnement des  d ispos i ti fs  par codeur.  

!E  =  Fonctionnement des  d ispos i ti fs  sans  codeur ou  sans  capteur.  

7. 1 .7  Obl igatoi re  par rapport  à  Facu ltati f dans  une  m ise  en  œuvre  

Dans  l es  paragraphes  qu i  su ivent,  les  attributs  et services  son t défi n is  comme étant 
ob l i gatoi res  ou  facu l tati fs  dans  l a  m ise  en  œuvre  de  l 'Objet Axe  de  d isposi ti f de  mouvement.  
Les  attribu ts  et services  obl i gatoires  doiven t être  pris  en  charge  dans  l a  m ise  en  œuvre  de  
l 'obj et.  Les  attributs  et  services  facu l tati fs  peuven t être  pris  en  charge  ou  non  dans  l a  m ise  en  
œuvre,  et  son t l a issés  à  l a  d iscrétion  du  fourn isseur.   

Pour l es  attribu ts  d ' instances,  l a  déterm ination  du  caractère  obl i gatoi re  ou  facu l tati f d 'un  
attribut ou  service  donné  dépend  souvent du  code  de  fonction  du  d isposi ti f associé  défin i  ci -
dessus.  S i  un  attribut ou  service  est marqué  comme étan t ob l igatoi re  pour un  code  de  
fonction  de  d ispos i ti f donné,  l a  m ise  en  œuvre  d 'un  d isposi ti f doi t  a l ors  l e  prendre  en  charge  
s ' i l  est censé  fonctionner dans  ce  mode.  Par exemple,  u n  attribu t marqué  comme étant 
ob l i gatoi re  pour le  code  de  fonction  de  d isposi ti f "V"  doi t  être  m is  en  œuvre  par un  d ispos i ti f 
CIP  Motion  don t i l  est  prévu  qu ' i l  prenne  en  charge  l e  mode  de  boucle  de  Vi tesse.  

Dans  certains  cas,  un  attribu t d ' i nstance  ou  un  service  peu t ne  pas  être  appl icable  à  un  code  
de  fonction  de  d isposi ti f donné.  Cette  s i tuation  se  produ i t  l orsque  l 'attribu t est défi n i  comme 
n 'étan t n i  obl igatoire  n i  facu l tati f.  

Le  Tableau  29  fourn i t  une  l i ste  pratique  de  tous  les  attributs  d ' i nstances  de  cet objet et 
i denti fie  s i  l 'a ttri but est ob l i gatoi re  ou  facu l tati f,  cond i ti onnel  ou  non  appl i cable  dans  l a  m ise  
en  œuvre  sur la  base  du  code  de  fonction  de  d ispos i ti f ci -dessus.  Les  défin i tions  
d 'énumération  des  attribu ts  et des  bi ts  sont également dés ignées  comme Obl i gatoi res,  
Facu l tati ves  ou  Cond i tionnel les ,  avec un  code  de  fonction  de  d ispos i ti f approprié,  le  cas  
échéant.  S i  aucune dés ignation  n 'est associée  à  l a  défi n i tion  des  énumérations  ou  des  b i ts ,  i l  
est  a lors  supposé  que  l 'énumération  est obl i gatoire  dans  la  m ise  en  œuvre.  

Pour certains  attribu ts,  i l  existe  des  règ les  de  m ise  en  œuvre  cond i ti onnel le  qu i  dépassen t l e  
code  de  fonction  de  d ispos i ti f.  Ces  règ les  sont spéci fiées  dans  l a  colonne  de  m ise  en  œuvre  
cond i ti onnel le  du  Tableau  29.  

EXEMPLE  Le  Tabl eau  28  donne  un  exemple  où  l 'attri bu t  Résistance  de  moteur à  a imants  permanen ts  est  
obl i gatoi re  (R)  d ans  l a  m ise  en  œuvre  s i  l e  d i spos i ti f prend  en  charge  l e  contrôl e  de  fréquence,  l 'asservissement  de  
posi ti on ,  l a  commande  de  vi tesse  ou  l 'asservissement d e  couple  ET l e  d i sposi ti f prend  en  charge  l es  moteu rs  à  
a imant permanent,  c'est-à-d i re :  "Moteu r à  a imants  permanents  un iquement" .  L 'attri bu t  N 'est  Pas  Appl i cable  ( -)  pou r 
un  Converti sseu r d e  pu i ssance  de  bus  ou  un  d i sposi ti f à  réaction  un i quement  ou  un  d i spos i ti f d 'en traînement q u i  
ne  prend  pas  en  charge  un  moteur à  a imant permanent.  

Tableau  28  – Exemple  de  mise  en  œuvre  d 'attributs   
d ' instance  par rapport au  Code  de  fonction  de  d isposi ti f 

Attribut d ' i nstance  M ise  en  œuvre  par code  de  fonction  de  d i sposi ti f 

ID  
Attribu

t  

Règ le  
d 'accès  

Nom  de  l ’ attribut  N  O  Commande en  
boucle  fermée  C  

M ise  en  œuvre  
condi tionnel l e  

B  E  F  P  V T   

1 327  Set*   Résistance  d u  moteur à  a imant 
permanent  

-  O  O  O  O  Moteur à  a imant 
permanent 
un iquement  

 

Légende du  Tableau  28  et du  Tableau  29:  (vo i r 7 . 1 . 6  et l es  a l i néas  ci -dessus  pour p l us  de  
détai l s)   
(O)   Attribu t ob l igatoi re  – doi t  être  pris  en  charge  dans  l a  m ise  en  œuvre.   
(F)   Attribu t  facu l tati f – l a  prise  en  charge  est l a issée  à  l a  d iscrétion  du  fourn isseur.   
(C)   Attribu t  cond i ti onnel .   
( -)    Attribut  non  appl icable.   
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Set*  I nd ique  que  l 'attribut est en  pri ncipe  défin i  par le  bloc de  données  de  Connexion  CIP  
Motion  et non  pas  par un  service  Set.  

Légende de  m ise  en  œuvre  cond itionnel le:  

Moteur rotati f  Moteur à  a imant  permanen t rotati f ou  moteur à  i nduction  rotati f ( type  de  
moteur)  

Moteur l i néai re   Moteur à  a imant permanent l i néai re  ou  moteur à  i nduction  l i néaire  ( type  
de  moteur)  

PM   Moteur à  a imant permanent rotati f ou  l i néai re  (SPM  et I PM)  ( type  de  
moteur)  

IM   Moteur à  i nduction  rotati f ou  l i néaire  ( type  de  moteur)  

SPM   Moteur à  a imant permanent de  su rface  rotati f ou  l i néaire  (type  de  
moteur)  

IPM   Moteur à  a imant  permanent d ’ in térieur rotati f ou  l i néai re  ( type  de  moteur)  

TT   AqB  numérique  ( type  de  réaction)  

TP   Paral l è le  numérique  ( type  de  réaction)  

SC   S inus/Cosinus  (type  de  réaction)  

H I   H iperface® (type  de  réaction)  

DSL   H iperface  DSL® (type  de  réaction)  

E21   EnDat 2 . 1 ® (type  de  réaction)  

E22   EnDat 2 . 2® (type  de  réaction)  

SS   SSI  (type  de  réaction)   

LT   LDT ou  Transducteur u l trason ique  de  débattement (type  de  réaction)  

RS   Résolveur (type  de  réaction)  

Rotati ve  absolue   Un i té  de  réaction  – rév;  Méthode de  réaction  et de  démarrage-  absolue  

Linéai re  absolue   Un i té  de  réaction  – mètre;  Méthode  de  réaction  et de  démarrage-  
absolue  

M ise  à  l 'échel le  
du  d isposi ti f 
d 'en traînement  

Le  d isposi ti f d 'entraînement prend  en  charge  l a  fonctionnal i té  de  m ise  à   
l 'échel l e  de  l 'en traînement.  
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Tableau  29  – M ise  en  œuvre  d 'attributs  d ' instances   
par rapport  au  Code de  fonction  de  d isposi ti f 

Attribut d ' i nstance  M ise  en  œuvre  par Code  de  fonction  de  d i sposi ti f 

ID  
Attribut  

Règ le  
d 'accès  

Nom  de  l ’ attribut  N  O  Command
e  en  

boucle  
fermée C  

M ise  en  œuvre  
condi tionnel l e  

B  E  F  P  V T  

40  Set*   Mode  de  commande  O  O  O  O  O  O   

41  Set Méthode  de  commande  O  O  O  O  O  O   

45  Set Confi gu ration  d 'étalonnage  du  
mouvement  

-  O  O  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

77  Set Un i té  de  mouvement  -  O  O  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

78  Set Résol u tion  de  mouvement  -  O  O  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

79  Set Polari té  de  mouvement  -  O  O  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

83  Set Commande  de  dérou l ement  
cycl i que  

-  O  O  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

84  Set Posi ti on  de  dérou lement  
cycl i que  

-  O  -  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  
un iquement;  E  

89  Set*   É tat  de  commande  F  F  F  F  F  F   

90  Set*   Ensemble  de  données  réel l es  -  O  O  O  O  O   

91  Set*   Ensemble  de  données  de  
consigne  

-  -  O  O  O  O   

92  Set*  Commande  de  consi gne  -  -  F  O  O  O   

93  Get  Temps  de  cons igne  cible   -  -  F  O  F  F   

94  Set*   Ensemble  de  données  d 'état  O  O  O  O  O  O   

95  Set*   Ensemble  de  données  
d 'en reg istrement  

-  O  O  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  
un iquement;  E  

96  Set*   Ensemble  de  données  
d 'ori g i ne  

-  O  O  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  
un iquement;  E  

97  Set*  Ensemble  de  données  
d 'observati on  

-  O  O  O  O  O  M ise  à  l ' échel l e  d e  
l 'en traînement  
un iquement;  E  

1 31 0  Get  Numéro  de  l ot  d u  moteur -  -  F  F  F  F   

1 31 1  Get  Numéro  de  séri e  d u  moteur -  -  F  F  F  F   

1 31 2  Get  Code  de  date  du  moteur -  -  F  F  F  F   

1 31 3  Set Source  de  données  d u  moteur -  -  O  O  O  O   

1 31 4  Set Code  de  d i spos i ti f d u  moteur -  -  O  O  O  O   

1 31 5  Set Type  de  moteu r -  -  O  O  O  O   

1 31 6  Set Un i té  moteu r -  -  O  O  O  O   

1 31 7  Set Polari té  du  moteu r -  -  F  F  F  F   

1 31 8  Set Tension  assignée  d u  moteur -  -  O  O  O  O   

1 31 9  Set Cou ran t conti nu  ass igné  du  
moteur  

-  -  O  O  O  O   

1 320  Set Cou ran t de  crête  ass igné  d u  
moteur  

-  -  C  C  C  C  O  – PM;  F  – I M  
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1 321  Set Pu i ssance  de  sorti e  ass ignée  
du  moteur 

-  -  C  C  C  C  O  – PM;  F  – I M  

1 322  Set L im i te  de  surcharge  d u  moteur -  -  F  F  F  F   

1 323  Set Thermocontacteur i n terne  du  
moteur 

-  -  F  F  F  F   

1 324  Set Temp.  d 'enrou l ement  max d u  
moteur 

-  -  F  F  F  F   

1 325  Set Cap.  Therm .  Enrou l -Amb.  du  
moteur 

-  -  F  F  F  F   

1 326  Set Rés.  Therm .  Enrou l -Amb.  du  
moteur 

-  -  F  F  F  F   

1 327  Set Résistance  d u  moteur à  a imant 
permanent  

-  -  O  O  O  O  Moteur à  a imant 
permanent un i quement 

1 328  Set I nductance  du  moteu r à  a imant  
permanent  

-  -  O  O  O  O  Moteur à  a imant 
permanent un iquement 

1 353  Set I nductance  Lq  du  moteur à  
a imant  permanent  

-  -  O  O  O  O  Moteur I PM  un iquement  

1 354  Set I nductance  Ld  du  moteur à  
a imant  permanent  

-  -  O  O  O  O  Moteur I PM  un iquement  

1 329  Set Pôles  du  moteur rotati f -  -  O  O  O  O  Moteur rotati f un i quement  

1 330  Set I nerti e  du  moteu r rotati f -  -  F  F  F  F  Moteur rotati f un i quement  

1 331  Set Vi tesse  assignée  du  moteur 
rotati f 

-  -  O  O  O  O  Moteur rotati f un i quement  

1 332  Set Vi tesse  maximale  du  moteu r 
rotati f 

-  -  F  F  F  F  Moteur rotati f un i quement  

1 333  Set Coeffi cien t  d 'amorti sseu r d u  
moteur rotati f 

-  -  F  F  F  F  Moteur rotati f un i quement  

1 334  Set Pas  pola i re  d u  moteur l i néai re  -  -  O  O  O  O  Moteur l i néai re  
un iquement  

1 335  Set Vi tesse  assignée  du  moteur 
l i néai re  

-  -  O  O  O  O  Moteur l i néai re  
un iquement  

1 336  Set Masse  d u  moteur l i néa i re   -  -  F  F  F  F  Moteur l i néai re  
un iquement  

1 337  Set Vi tesse  maximale  du  moteu r 
l i néai re  

-  -  F  F  F  F  Moteur l i néai re  
un iquement  

1 338  Set Coeffi cien t  d 'amorti sseu r d u  
moteur l i néai re  

-  -  F  F  F  F  Moteur l i néai re  
un iquement  

1 339  Set Couple  ass igné  du  moteur à  
a imant  permanent  

-  -  F  F  F  F  Moteur à  a imant  
permanent  rotati f 
un i quement  

1 340  Set Constante  de  couple  d u  
moteur à  a imant permanent  

-  -  F  F  F  F  Moteur à  a imant  
permanent  rotati f 
un i quement  

1 341  Set Constante  de  tens ion  du  
moteur à  a imant permanent  
rotati f 

-  -  O  O  O  O  Moteur à  a imant 
permanent rotati f 
un i quement  

1 342  Set Force  assignée  du  moteu r à  
a imant  permanent  

-  -  F  F  F  F  Moteur à  a imant  
permanent  l i néai re  
un iquement  
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1 343  Set Constante  de  force  du  moteur 
à  a imant  permanent  

-  -  F  F  F  F  Moteur à  a imant 
permanent  l i néai re  
un iquement  

1 344  Set Constante  de  tens ion  l i néai re  
du  moteur à  a imant permanent   

-  -  O  O  O  O  Moteur à  a imant 
permanent l i néai re  
un iquement  

1 345  Set Fréquence  assignée  d u  moteur 
à  i nduction  

-  -  O  O  O  O  Moteur à  i n duction  
un iquement  

1 346  Set  Cou ran t de  fl u x d u  moteur à  
i nduction  

-  -  O  O  O  O  Moteur à  i n duction  
un iquement  

1 347  Set Résistance  s tatori que  d u  
moteur à  i n duction  

-  -  O  O  O  O  Moteur à  i n duction  
un iquement  

1 348  Set Réactance  de  fu i te  s tatori que  
du  moteur à  i nduction   

-  -  F  F  F  F  Moteur à  i n duction  
un iquement  

1 349  Set Réactance  d 'a imantation  du  
moteur à  i n duction   

-  -  F  F  F  F  Moteur à  i n duction  
un iquement  

1 350  Set Résistance  rotori que  d u  
moteur à  i n duction  

-  -  F  F  F  F  Moteur à  i n duction  
un iquement  

1 351  Set Réactance  de  fu i te  rotori que  
du  moteur à  i nduction   

-  -  F  F  F  F  Moteur à  i n duction  
un iquement  

1 352  Set  Vi tesse  de  g l i ssement  
ass ignée  du  moteu r à  i n duction  

-  -  F  F  F  F  Moteur à  i n duction  
un iquement  

1 370  Set Type  de  charge  -  F  F  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement un iquement  

1 371  Set En trée  de  rapport  de  
transm ission   

-  F  F  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

1 372  Set Sorti e  d e  rapport  de  
transm ission  

-  F  F  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement un iquement  

1 373  Set Type  d 'acti onneu r -  F  F  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

1 374  Set Câbl e  d 'actionneu r -  F  F  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

1 375  Set Un i té  de  câbl e  d 'actionneu r -  F  F  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

1 376  Set D iamètre  de  l 'actionneu r -  F  F  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement  un iquement  

1 377  Set Un i té  de  d i amètre  de  
l 'actionneur 

-  F  F  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement un iquement  

1 400  +  o  Get  Référence  de  réaction  n  -  F  -  F  F  F  E  

1 401  +  o  Get  Numéro  de  séri e  d e  réaction  n  -  F  -  F  F  F  E  

1 402  +  o  Get  Pos i ti on  de  réaction  n  -  O  -  O  O  O  E  

1 403  +  o  Get  Vi tesse  de  réaction  n  -  O  -  O  O  O  E  

1 404  +  o  Get  Accélération  de  réaction  n  -  O  -  O  O  O  E  

42  Set*   Mode  de  réaction   -  O  O  O  O  O  E  

43  Set  Sélection  de  réaction  
pri ncipal e  

-  F  -  -  -  -   

44  Set Rapport  d 'u n i té  d e  réaction  -  -  -  F  F  -  E  

1 41 0  +  o  Set Un i té  de  résolu ti on  de  réaction  
n  

-  F  -  F  F  F  E  
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1 41 1  +  o  Set  Un i té  de  réaction  n  -  O  -  O  O  O  E  

1 41 2  +  o  Set  Sél ection  de  port  d e  réaction  n  -  F  -  F  F  F  E  

1 41 3  +  o  Set  Type  de  réacti on  n  -  O  -  O  O  O  E  

1 41 4  +  o  Set  Pol ari té  de  réacti on  n  -  F  -  F  F  F  E  

1 41 5  +  o  Set  Méthode  de  démarrage  de  
réaction  n  

-  O  -  O  O  O  E  

1 41 6  +  o  Set  Résol u tion  de  cycle  de  
réaction  n  

-  O  -  O  O  O  E ;  pas  LT  

1 41 7  +  o  Set  I n terpolati on  de  cycle  de  
réaction  n  

-  O  -  O  O  O  E ;  pas  LT  

1 41 8  +  o  Set  Rotati ons  de  réaction  n  -  O  -  O  O  O  E ;  Rotati ve  absolue  
un i quement  

1 41 9  +  o  Set  Durée  de  réaction  n  -  O  -  O  O  O  E ;  L i néai re  absol ue  
un iquement  

1 420  +  o  Set  Longueur de  données  de  
réaction  n  

-  F  -  F  F  F  E ;  TP,  SS   

1 421  +  o  Set  Code  de  données  de  réaction  
n  

-  F  -  F  F  F  E ;  TP,  SS  

1 422  +  o  Set  Rapport  trans.  du  résol veu r d e  
réaction  n   

-  F  -  F  F  F  E ;  RS   

1 423  +  o  Set  Tension  d 'exci tation  d u  
résol veur de  réaction  n  

-  F  -  F  F  F  E ;  RS   

1 424  +  o  Set  Fréquence  d 'exci tati on  d u  
résol veur de  réaction  n  

-  F  -  F  F  F  E ;  RS   

1 425  +  o  Set  Équ i l i bre  du  câb le  d u  résolveu r 
de  réaction  n  

-  F  -  F  F  F  E ;  RS   

1 426  +  o  Set  Type  LDT de  réaction  n  -  O  -  O  O  O  E ;  LT  

1 427  +  o  Set  Reci rcu l ations  LDT de  réaction  
n  

-  O  -  O  O  O  E ;  LT  

1 434  +  o  Set  Bande  passante  de  fi l tre  d e  
vi tesse  de  réaction  n  

-  F  -  F  F  F  E  

1 435  +  o  Set  Bande  passante  de  fi l tre  
d 'accélérati on  de  réaction  n  

-  F  -  F  F  F  E  

60  Set*  Commande  de  véri fi cation  
d 'événement  

-  F  -  F  F  F  E  

61  Get  É tat  de  véri fi cati on  
d 'événement  

-  F  -  F  F  F  E  

62  Get  Pos i ti on  d u  front  pos i ti f d e  
l ’ en reg istrement  1  

-  F  -  F  F  F  E  

63  Get  Pos i ti on  d u  front  négati f d e  
l ’ en reg istrement  1  

-  F  -  F  F  F  E  

64  Get  Pos i ti on  d u  front  pos i ti f d e  
l ’ en reg istrement  2  

-  F  -  F  F  F  E  

65  Get  Pos i ti on  d u  front  négati f d e  
l ’ en reg istrement  2  

-  F  -  F  F  F  E  

66  Get  Durée  du  fron t  pos i ti f de  
l ’ en reg istrement  1  

-  F  -  F  F  F  E  

67  Get  Durée  du  fron t  négati f d e  
l ’ en reg istrement  1  

-  F  -  F  F  F  E  
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68  Get  Durée  du  fron t  posi ti f de  
l ’ en reg istrement  2  

-  F  -  F  F  F  E  

69  Get  Durée  du  fron t  négati f d e  
l ’ en reg istrement  2  

-  F  -  F  F  F  E  

70  Get  Pos i ti on  d 'événement d 'ori g i ne  -  O  -  O  F  F  E  

71  Get  Heure  d 'événement d 'ori g i ne  -  F  -  F  F  F  E  

72  Get  Heure  d 'événement 1  
d 'observation  

-  O  -  O  F  F  E ;  M ise  à  l 'échel l e  de  
l 'en traînement  un iquement  

73  Get  Heure  d 'événement 2  
d 'observation  

-  F  -  F  F  F  E ;  M ise  à  l 'échel l e  de  
l 'en traînement  un iquement  

360  Set*  Commande  de  posi ti on  du  
con trôl eu r – En ti er 

-  -  -  F  -  -   

361  Set*  Commande  de  posi ti on  du  
con trôl eu r – Vi rgu l e  fl ottante  

-  -  -  F  -  -   

362  Set*  Consi gne  de  vi tesse  du  
con trôl eu r  

-  -  -  F  O  -   

363  Set*  Consi gne  d 'accélérati on  d u  
con trôl eu r 

-  -  -  F  F  F  Mode  de  commande  
d 'accélérati on  – R  

364  Set*  Consi gne  de  couple  du  
con trôl eu r 

-  -  -  -  -  O   

365  Get  Pos i ti on  de  consigne  fi ne   -  -  -  F  -  -   

366  Get  Vi tesse  de  cons igne  fi ne   -  -  -  F  F  -   

367  Get  Accélération  de  cons igne  fi ne  -  -  -  F  F  F   

370  Set  Vi tesse  de  sau t  1  -  -  F  -  -  -   

371  Set  Vi tesse  de  sau t  2  -  -  F  -  -  -   

372  Set  Vi tesse  de  sau t  3  -  -  F  -  -  -   

373  Set  Bande  de  vi tesse  de  sau t  -  -  F  -  -  -   

374  Set  Vi tesse  de  rampe  – posi ti ve  -  -  F  -  F  -   

375  Set  Vi tesse  de  rampe  – négati ve  -  -  F  -  F  -   

376  Set  Accélération  de  rampe   -  -  F  -  F  -   

377  Set  Décél érati on  de  rampe   -  -  F  -  F  -   

378  Set  Commande  de  rampe d ’à-
coups  

-  -  F  -  F  -   

380  Set  Acti vation  de  l ' amorçage  
i nstan tané  

-  -  F  -  F  -   

430  Get   Commande  de  posi ti on  -  -  -  O  -  -   

431  Set*   Compensation  de  posi ti on  -  -  -  O  -  -   

432  Get  Référence  de  pos i ti on     -  O  -  -   

433  Get  Consi gne  d 'action  an ti ci patri ce  
de  vi tesse  

-  -  -  O  -  -   

434  Get  Retour en  posi ti on   -  -  -  O  O  O  E  

436  Get  Erreur de  posi ti on   -  -  -  O  -  -   

437  Get  Sorti e  d e  l ' i n tég rateur de  
pos i ti on   

-  -  -  O  -  -   

438  Get  Sorti e  d e  l a  boucl e  de  posi ti on   -  -  -  O  -  -   

440  Set  Kvff -  -  -  O  -  -   
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441  Set Kpp  -  -  -  O  -  -   

442  Set Kpi  -  -  -  O  -  -   

443  Set Tolérance  de  verrou i l l age  de  
pos i ti on  

-  -  -  O  -  -   

444  Set Tolérance  d 'erreu r de  pos i ti on  -  -  -  O  -  -   

445  Set Temps  de  tolérance  d 'erreur 
de  pos i ti on  

-  -  -  F  -  -   

446  Set Commande  d ' i n tégrateu r de  
pos i ti on  

-  -  -  O  -  -   

447  Set Préchargement  d ' i n tégrateu r 
de  pos i ti on  

-  -  -  F  -  -   

448  Set L im i te  de  pos i ti on  – Pos i ti ve  -  F  -  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement  
un iquement;  E  

449  Set L im i te  de  pos i ti on  – négati ve   -  F  -  F  F  F  M ise  à  l ' échel l e  d e  
l 'en traînement 
un iquement;  E  

450  Get  Consi gne  de  vi tesse   -  -  O  O  O  -   

451  Set*   Compensation  de  vi tesse  -  -  O  O  O  -   

452  Get  Consi gne  d 'action  an ti ci patri ce  
d 'accélérati on  

-  -  -  O  O  -   

453  Get  Référence  de  vi tesse   -  -  O  O  O  -   

454  Get  Retour en  vi tesse  -  O  O  O  O  O   

455  Get  Erreur de  vi tesse   -  -  -  O  O  -   

456  Get  Sorti e  d ' i n tégrateu r d e  vi tesse  -  -  -  O  O  -   

457  Get  Sorti e  d e  boucle  d e  vi tesse   -  -  -  O  O  -   

460  Set  Kaff -  -  -  O  O  -   

461  Set  Kvp  -  -  -  O  O  -   

462  Set  Kvi  -  -  -  O  O  -   

464  Set  Kdr -  -  F  F  F  -   

465  Set  Tolérance  d 'erreu r de  vi tesse  -  -  -  F  F  -   

466  Set  Temps  de  tolérance  d 'erreur 
de  vi tesse  

-  -  -  F  F  -   

467  Set  Commande  d ' i n tégrateu r de  
vi tesse  

-  -  -  O  O  -   

468  Set  Préchargement  d ' i n tégrateu r 
de  vi tesse  

-  -  -  F  F  -   

469  Set  Bande  passante  du  fi l tre  
passe-bas  de  vi tesse  

-  -  -  F  F  -   

470  Set  Seu i l  d e  vi tesse  -  F  F  F  F  F   

471  Set  Tolérance  de  verrou i l l age  de  
vi tesse  

-  -  F  F  F  -   

472  Set  Fenêtre  de  ge l  de  vi tesse  -  O  O  O  O  O   

473  Set L im i te  de  vi tesse  – Posi ti ve  -  -  F  F  F  -   

474  Set L im i te  de  vi tesse  – Négati ve   -  -  F  F  F  -   

480  Get  Consi gne  d 'accélérati on   -  -  -  F  F  F   
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481  Set*   Compensation  d 'accélération  -  -  -  F  F  F   

482  Get  Référence  d 'accél ération   -  -  -  F  F  F   

483  Get  Retour en  accélérati on   -  O  -  O  O  O   

485  Set L im i te  d 'accélération   -  -  -  F  F  F   

486  Set L im i te  de  décél ération   -  -  -  F  F  F   

490  Get  Consi gne  de  couple   -  -  -  O  O  O   

491  Set*   Compensation  de  coupl e  -  -  -  O  O  O   

492  Get  Référence  de  coupl e  -  -  -  O  O  O   

493  Get  Référence  de  coupl e  fi l trée  -  -  -  O  O  O   

494  Get  Référence  de  coupl e  l im i tée  -  -  -  O  O  O   

496  Set  Kj  -  -  -  O  O  F   

498  Set  Compensation  de  frottement – 
G l i ssant  

-  -  -  F  F  F   

499  Set  Compensation  de  frottement – 
S tati que  

-  -  -  F  F  F   

500  Set  Compensation  de  frottement – 
Vi squeux 

-  -  -  F  F  F   

502  Set  Bande  passante  du  fi l tre  
passe-bas  de  coupl e  

-  -  -  F  F  F   

503  Set  Fréquence  de  fi l tre  coupe-
bande  de  couple  

-  -  -  F  F  F   

504  Set  L im i te  de  coupl e  posi ti ve  -  -  -  O  O  O   

505  Set  L im i te  de  coupl e  négati ve  -  -  -  O  O  O   

506  Set L im i te  de  débi t  de  coupl e  -  -  -  F  F  F   

507  Set  Seu i l  d e  couple   -  -  -  F  F  F   

508  Set  L im i te  de  su rcouple  -  -  F  F  F  F   

509  Set  Temps  de  l im i te  de  surcouple  -  -  F  F  F  F   

51 0  Set  L im i te  de  sous-coupl e  -  -  F  F  F  F   

51 1  Set  Temps  de  l im i te  de  sous-
couple  

-  -  F  F  F  F   

520  Get  Consi gne  de  cou rant  I q  -  -  -  O  O  O   

521  Get  L im i te  de  courant  opérato i re  -  -  -  F  F  F   

522  Get  Source  de  l im i te  de  cou rant  -  -  -  F  F  F   

523  Get  Ang le  é l ectri que  du  moteur -  -  -  O  O  O  Moteurs  à  a imant 
permanent  un iquement  

524  Get  Référence  de  couran t I q  -  -  -  F  F  F   

525  Get  Référence  de  couran t I d  -  -  -  F  F  F   

527  Get  Erreur de  cou ran t I q  -  -  -  F  F  F   

528  Get  Erreur de  cou ran t I d  -  -  -  F  F  F   

529  Get  Retour de  cou rant  I q  -  -  -  F  F  F   

530  Get  Retour de  cou rant  I d  -  -  -  F  F  F   

531  Get  Découplage  Vq  -  -  -  F  F  F   

532  Get  Découplage  Vd   -  -  -  F  F  F   
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Attribut d ' i nstance  M ise  en  œuvre  par Code  de  fonction  de  d i sposi ti f 

ID  
Attribut  

Règ le  
d 'accès  

Nom  de  l ’ attribut  N  O  Command
e  en  

boucle  
fermée C  

M ise  en  œuvre  
condi tionnel l e  

B  E  F  P  V T  

533  Get  Sorti e  d e  tensi on  Vq  -  -  -  F  F  F   

534  Get  Sorti e  d e  tensi on  Vd  -  -  -  F  F  F   

535  Get  Sorti e  d e  tensi on  U  -  -  -  F  F  F   

536  Get  Sorti e  d e  tensi on  V  -  -  -  F  F  F   

537  Get  Sorti e  d e  tensi on  W -  -  -  F  F  F   

538  Get  Retour d e  cou ran t U  -  -  -  F  F  F   

539  Get  Retour de  cou rant  V -  -  -  F  F  F   

540  Get  Retour de  cou rant  W -  -  -  F  F  F   

541  Get  Décal age  de  cou rant  U  -  -  -  F  F  F   

542  Get  Décal age  de  cou rant  V -  -  -  F  F  F   

543  Get  Décal age  de  cou rant  W  -  -  -  F  F  F   

553  Set L im i te  de  vecteur de  cou ran t  -  -  F  F  F  F   

554  Set Kqp  -  -  -  F  F  F   

555  Set Kq i  -  -  -  F  F  F   

556  Set Kdp  -  -  -  F  F  F   

557  Set Kd i  -  -  -  F  F  F   

558  Set Commande  de  fl u x ascendant   F  F  F  F  Moteur à  i n duction  
un iquement  

559  Set Temps  de  fl ux ascendant  -  -  F  F  F  F  Moteur à  i n duction  
un iquement  

560  Set Méthode  de  démarrage  par 
commutation  

-  -  -  F  F  F  Moteurs  à  a imant  
permanent un iquement  

561  Set  Décal age  de  commutation  -  -  -  O  O  O  Moteurs  à  a imant  
permanent un iquement   

562  Set  Au todétection  de  cou ran t  par 
commutation  

-  -  -  F  F  F  Moteurs  à  a imant  
permanent un iquement  

563  Set  Polari té  de  commutation  -  -  -  F  F  F  Moteurs  à  a imant  
permanent un iquement  

564  Set Al i gnement d e  commutation  -  -  -  F  F  F  Moteurs  à  a imant 
permanent un iquement  

565  Get  Compensation  de  g l i ssement  -  -  O  -  -  -   

570  Set Méthode  de  con trôle  d e  
fréquence  

-  -  O  -  -  -   

572  Set  Tension  maximale  -  -  O  -  -  -   

573  Set  Fréquence  maximale  -  -  O  -  -  -  V/Hz de  référence  
un iquement  

575  Set  Tension  de  ruptu re  -  -  O  -  -  -  V/Hz de  référence  
un iquement  

576  Set  Fréquence  de  ruptu re  -  -  O  -  -  -  V/Hz de  référence  
un iquement  

577  Set  Sural imentati on  au  démarrage  -  -  O  -  -  -  V/Hz de  référence  
un iquement  

578  Set  Sural imentati on  à  l 'exécuti on  -  -  O  -  -  -  V/Hz de  référence  
un iquement  

600  Get  Fréquence  de  sorti e   -  -  O  F  F  F   

601  Get  Cou ran t de  sorti e  -  -  O  O  O  O   

International  Electrotechnical  Commission

 



 – 408  – I EC 61 800-7-202: 201 5  © I EC  201 5  
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ID  
Attribut  
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Nom  de  l ’ attribut  N  O  Command
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boucle  
fermée C  

M ise  en  œuvre  
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B  E  F  P  V T  

602  Get  Tens ion  de  sorti e  -  -  O  O  O  O   

603  Get  Pu i ssance  de  sorti e  -  -  O  O  O  O   

604  Set Fréquence  MI D  -  -  F  F  F  F   

608  Set Vi tesse  nu l l e  -  -  F  F  F  F   

609  Set Durée  de  vi tesse  nu l l e  -  -  F  F  F  F   

61 0  Set  Action  d 'arrêt  -  -  O  O  O  O   

61 1  Set  Couple  d 'arrêt  -  -  -  O  O  O   

61 2  Set  L im i te  de  temps  d 'arrêt   -  -  -  F  F  F   

61 3  Set  Déla i  de  contact  de  frein  
rés i sti f 

-  -  F  F  F  F  Moteurs  à  a imant  
permanent un iquement 

61 4  Set  Commande  de  frein  mécan ique   -  -  F  F  F  F   

61 5  Set  Déla i  de  l i bérati on  de  fre in  
mécan ique   

-  -  F  F  F  F   

61 6  Set  Déla i  d 'engagement  d e  fre i n  
mécan ique   

-  -  F  F  F  F   

590  Set  Confi gu ration  d 'épreuve  -  -  F  F  F  F   

591  Set  Cou ran t d 'épreuve  d u  couple  -  -  F  F  F  F   

592  Set  Couple  d ’essai  d e  fre i nage  -  -  F  F  F  F  E  

593  Set  Durée  de  rampe d 'épreuve  d u  
frein  

-  -  F  F  F  F  E  

594  Set  Tolérance  de  g l i ssement  du  
frein  

-  -  F  F  F  F  E  

620  Get  Tens ion  de  bus  à  cou rant  
con ti nu  

O   O  O  O  O   

621  Get  Tens ion  de  bus  à  cou rant  
con ti nu  nom inale  

O  -  O  O  O  O   

622  Set Confi gu ration  de  bus  F  -  F  F  F  F   

623  Set Sélection  de  tensi on  de  bus  -  -  O  O  O  O   

624  Set Action  du  régu lateur de  bus   O  -  O  O  O  O  Converti sseu r i n tégral  
un i quement  

625  Set  L im i te  de  force  régénératri ce   -  -  F  F  F  F  Converti sseu r i n tégral  
un i quement  

627  Set Action  de  perte  de  pu i ssance  -  -  F  F  F  F   

628  Set Seu i l  d e  perte  de  pu i ssance  F  -  F  F  F  F   

629  Set Action  d ' i n terrupti on  F  -  F  F  F  F   

630  Set Temps  de  perte  de  pu i ssance  F  -  F  F  F  F   

634  Get  Converti sseu r i n tégral   F  -  F  F  F  F   

635  Get  Capaci té  du  moteu r -  -  O  O  O  O   

636  Get  Capaci té  de  l 'ondu l eu r -  -  O  O  O  O   

637  Get  Capaci té  du  converti sseur F  -  F  F  F  F   

638  Get  Capaci té  du  régu l ateu r d e  bus  F  -  F  F  F  F   

639  Get  Températu re  ambiante  F  -  F  F  F  F   

640  Get  Températu re  du  d i ss i pateu r 
therm ique  de  l ' ondu leur 

-  -  F  F  F  F   
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641  Get  Températu re  de  l 'ondu leur -  -  F  F  F  F   

642  Get  Températu re  du  moteur -  -  F  F  F  F   

643  Get  Températu re  de  réaction  1  -  -  F  F  F  F  E  

644  Get  Températu re  de  réaction  2  -  -  F  F  F  F  E  

645  Get  L im i te  de  su rcharge  de  
l 'ondu leur 

-  -  F  F  F  F   

646  Set Action  de  su rcharge  du  moteur -  -  F  F  F  F   

647  Set Action  de  su rcharge  de  
l 'ondu leur 

-  -  F  F  F  F   

648  Set Choi x d u  service  -  -  F  F  F  F   

650  Get  É tat  d ’ axe   O  O  O  O  O  O   

651  Get  S tatu t  d ’ axe   O  O  O  O  O  O   

652  Get  S tatu t  d ’ axe  – Mfg  O  O  O  O  O  O   

653  Get  S tatu t  d 'E/S  d ’axe   O  O  O  O  O  O   

654  Get  S tatu t  d 'E/S  d ’axe  – Mfg  O  O  O  O  O  O   

655  Get  Exceptions  d 'axe  O  O  O  O  O  O   

656  Get  Exceptions  d ’axe  Mfg  O  O  O  O  O  O   

657  Get  Défauts  d 'axe  O  O  O  O  O  O   

658  Get  Défauts  d ’axe  Mfg  O  O  O  O  O  O   

659  Get  Alarmes  d 'axe  F  F  F  F  F  F   

660  Get  Alarmes  d ’axe  Mfg  F  F  F  F  F  F   

661  Get  Code  de  défaut  d 'axe  O  O  O  O  O  O   

662  Get  Type  de  défaut  d 'axe  O  O  O  O  O  O   

663  Get  Datati on  de  défau t  d 'axe  O  O  O  O  O  O   

664  Get  Code  d 'a larme d 'axe  F  F  F  F  F  F   

665  Get  Type  d 'al arme  d 'axe  F  F  F  F  F  F   

666  Get  Sous-code  de  défau t  d 'axe  F  F  F  F  F  F   

667  Get  Sous-code  d 'a larme  d 'axe  F  F  F  F  F  F   

668  Get  Action  de  défau t  d 'axe  O  O  O  O  O  O   

669  Get  É tat  d 'a larme d 'axe  F  F  F  F  F  F   

670  Get  Datati on  d 'a larme  d 'axe  F  F  F  F  F  F   

678  Get  L im i te  défi n ie  en  us i ne  de  
survi tesse  de  moteur rotati f 

-  -  F  F  F  F  Moteur rotati f un i quement  

679  Get  L im i te  défi n ie  en  us i ne  de  
survi tesse  de  moteur l i néai re  

-  -  F  F  F  F  Moteur l i néai re  
un iquement  

680  Get  L im i te  défi n ie  en  us i ne  de  
surchauffe  du  moteu r 

-  -  F  F  F  F   

681  Get  Surcharge  therm ique  d u  
moteur Lim i te  défi n i e  en  us ine  

-  -  F  F  F  F   

682  Get  L im i te  défi n ie  en  us i ne  de  
surchauffe  de  l ' ondu l eu r 

-  -  F  F  F  F   

683  Get  L im i te  défi n ie  en  us i ne  de  
surcharge  therm ique  de  
l 'ondu leur 

-  -  F  F  F  F   
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684  Get  L im i te  défi n ie  en  us i ne  de  
surchauffe  du  converti sseu r 

F  -  F  F  F  F   

685  Get  L im i te  défi n ie  en  us i ne  de  
surcharge  therm ique  du  
converti sseu r 

F  -  F  F  F  F   

693  Get  L im i te  défi n ie  en  us i ne  de  
couran t de  terre  d u  
converti sseu r 

F  -  F  F  F  F   

686  Get  L im i te  défi n ie  en  us i ne  de  
surchauffe  du  régu l ateu r de  
bus  

F  -  F  F  F  F   

687  Get  L im i te  défi n ie  en  us i ne  de  
surcharge  therm ique  du  
régu lateu r de  bus  

F  -  F  F  F  F   

688  Get  L im i te  défi n ie  en  us i ne  de  
surtens i on  du  bus  

F  -  F  F  F  F   

689  Get  L im i te  défi n ie  en  us i ne  de  
sous-tens i on  du  bus  

F  -  F  F  F  F   

690  Get  L im i te  défi n ie  en  us i ne  d u  bru i t  
de  réaction  

-  F  F  F  F  F  E  

691  Get  L im i te  défi n ie  en  us i ne  de  
perte  de  s i gnal  de  réaction  

-  F  F  F  F  F  E  

692  Get  L im i te  défi n ie  en  us i ne  de  
perte  de  données  de  réaction  

-  F  F  F  F  F  E  

694  Set L im i te  de  perte  de  phase  d u  
moteur 

-  -  F  F  F  F   

695  Set L im i te  u ti l i sateu r de  su rvi tesse  
du  moteur 

-  -  F  F  F  F   

696  Set L im i te  u ti l i sateu r de  su rchauffe  
du  moteur 

-  -  F  F  F  F   

697  Set L im i te  u ti l i sateu r de  su rcharge  
therm ique  du  moteu r 

-  -  F  F  F  F   

698  Set L im i te  u ti l i sateu r de  su rchauffe  
de  l 'ondu leur 

-  -  F  F  F  F   

699  Set L im i te  u ti l i sateu r de  su rcharge  
therm ique  de  l ' ondu leur 

-  -  F  F  F  F   

700  Set L im i te  u ti l i sateu r de  su rchauffe  
du  converti sseur 

F  -  F  F  F  F  Converti sseu r i n tégral  
un i quement  

701  Set L im i te  u ti l i sateu r de  su rcharge  
therm ique  du  converti sseu r 

F  -  F  F  F  F  Converti sseu r i n tégral  
un i quement  

709  Set L im i te  u ti l i sateu r de  courant  d e  
terre  du  converti sseur 

F  -  F  F  F  F  Converti sseu r i n tégral  
un i quement  

702  Set L im i te  u ti l i sateu r de  su rchauffe  
du  régu lateur de  bus  

F  -  F  F  F  F  Converti sseu r i n tégral  
un i quement  

703  Set L im i te  u ti l i sateu r de  su rcharge  
therm ique  du  régu lateu r de  bus  

F  -  F  F  F  F  Converti sseu r i n tégral  
un i quement  

704  Set L im i te  u ti l i sateu r de  su rtension  
du  bus  

F  -  F  F  F  F   

705  Set L im i te  u ti l i sateu r de  sous-
tension  du  bus  

F  -  F  F  F  F   

706  Get  L im i te  u ti l i sateu r du  bru i t  de  
réaction  

-  F  F  F  F  F  E  
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707  Get  L im i te  u ti l i sateu r de  perte  de  
s i gnal  d e  réacti on  

-  F  F  F  F  F  E  

708  Get  L im i te  u ti l i sateu r de  perte  de  
données  de  réaction  

-  F  F  F  F  F  E  

672  Set Action  d 'excepti on  d 'axe  O  O  O  O  O  O   

673  Set Action  d 'excepti on  d ’ axe  Mfg  O  O  O  O  O  O   

674  Get  Défauts  d ' i n i ti a l i sation  O  O  O  O  O  O   

675  Get  Défauts  d ' i n i ti a l i sation  Mfg  O  O  O  O  O  O   

676  Get  I nh ibi ti ons  de  démarrage  O  O  O  O  O  O   

677  Get  I nh ibi ti ons  de  démarrage  Mfg  O  O  O  O  O  O   

756  Get  Défauts  APR -  F  -  F  F  F  E ;  M i se  à  l 'échel l e  de  
l 'en traînement  un iquement  

757  Get  Défauts  APR Mfg  -  F  -  F  F  F  E ;  M i se  à  l 'échel l e  de  
l 'en traînement  un iquement  

71 0  Get  Durée  de  m ise  sous  tens ion  de  
commande  

F  -  F  F  F  F   

71 1  Get  Temps  d 'exécu ti on  cumu lé  F  -  F  F  F  F   

71 2  Get  U ti l i sation  d 'énerg i e  cumu lée  F  -  F  F  F  F   

71 3  Get  Rotati ons  de  moteu r cumu lées  -  -  F  F  F  F   

71 4  Get  Cycles  de  pu i ssance  pri ncipale  
cumu lés  

F  -  F  F  F  F  Converti sseu r i n tégral  
un i quement  

71 5  Get  Cycles  de  pu i ssance  de  
commande  cumu lés  

F  -  F  F  F  F  Converti sseu r i n tégral  
un i quement  

720  Get  Tens ion  de  sorti e  ass ignée  de  
l 'ondu leur 

-  -  O  O  O  O   

721  Get  Cou ran t de  sorti e  ass igné  de  
l 'ondu leur 

-  -  O  O  O  O   

722  Get  Pu i ssance  de  sorti e  assignée  
de  l 'ondu leur 

-  -  O  O  O  O   

723  Get  Cou ran t de  sorti e  ass igné  d u  
converti sseu r 

F  -  F  F  F  F   

724  Get  Pu i ssance  de  sorti e  assignée  
du  converti sseur 

F  -  F  F  F  F   

725  Get  I D  d 'axe  de  s tructu re  de  
pu i ssance  d 'en traînement  

-  -  F  F  F  F   

730  Get  Entrées  numériques  F  -  F  F  F  F   

731  Set Sorti es  n umériques  F  -  F  F  F  F   

732  Get  Entrée  analog ique  1  F  -  F  F  F  F   

733  Get  Entrée  analog ique  2  F  -  F  F  F  F   

734  Set Sorti e  anal og i que  1  F  -  F  F  F  F   

735  Set Sorti e  anal og i que  2  F  -  F  F  F  F   

736  Set Véri fi cation  de  l 'en trée  
d 'acti vation  du  d i sposi ti f 
d 'en traînement  

F  -  F  F  F  F   

737  Set Véri fi cation  de  l 'en trée  de  
surcou rse  du  matéri e l  

-  -  F  F  F  F   

750  Set Commande  l ocale  F  F  F  F  F  F   
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Attribut d ' i nstance  M ise  en  œuvre  par Code  de  fonction  de  d i sposi ti f 

ID  
Attribut  

Règ le  
d 'accès  

Nom  de  l ’ attribut  N  O  Command
e  en  

boucle  
fermée C  

M ise  en  œuvre  
condi tionnel l e  

B  E  F  P  V T  

760  Get  É tat  de  sécuri té  d ’axe  -  F  F  F  F  F  Sécuri té  un iquement  

761  Get  S tatu t  de  sécuri té  d ’ axe  -  F  F  F  F  F  Sécuri té  un iquement  

762  Get  S tatu t  de  sécuri té  d ’ axe  – Mfg  -  F  F  F  F  F  Sécuri té  un iquement  

763  Get  Défauts  de  sécuri té  d ’ axe  -  F  F  F  F  F  Sécuri té  un iquement  

764  Get  Défauts  de  sécuri té  d ’ axe  – 
Mfg  

-  F  F  F  F  F  Sécuri té  un iquement  

 

7.2  Attribu ts  de  classe  

7.2. 1  Général i tés  

Le  tableau  des  attribu ts  du  Tableau  30  s 'appl ique  à  l a  cl asse  Objet Axe  de  d isposi ti f de  
mouvement,  q u i  est référencée en  i nstance  0 .  Ces  attribu ts  existent avant l a  création  des  
i nstances  Objet Axe  de  d isposi ti f de  mouvement.  Étant donné  que  les  attribu ts  de  classe  ne  
son t pas  l i és  à  une  i nstance  d 'axe  particu l ière  du  d isposi ti f CIP  Motion ,  i l s  sont en  général  
u ti l i sés  pour adresser l e  comportement paramétrique  qu i  s 'appl ique  à  toutes  l es  i nstances  
d 'axe  ( le  comportement du  nœud  de  communication ,  par exemple) .  Au  fu r et à  mesure  de  l eur 
création ,  des  numéros  d ' i nstance  consécuti fs  son t donnés  aux i nstances  de  cette  classe,  en  
commençant par 1 .  

NOTE  1  Aucun  attri bu t  associé  à  cet  objet  n 'exige  u n  arch i vage  non  volati l e.  La  val eu r "No"  est  donc impl i ci te  
pou r tous  l es  attri bu ts  de  l a  col onne  NV.  

NOTE  2  Les  b i ts  spéci fi q ues  au  fourn i sseu r et  l es  énumérations  permettent  aux fourn i sseurs  de  d i spos i ti f d 'offri r  
des  fonctions  de  produ i t  suppl émentai res.  

Légende du  Tableau  30:  (voi r 7 . 1 . 6  et  7 . 1 . 7  pour p lus  de  détai ls)   
(O)  – B i t  ou  énumération  obl igatoire  – doi t être  pris  en  charge  dans  l a  m ise  en  œuvre.  
(F)  – B i t  ou  énumération  facu l tati f – l a  prise  en  charge  est l a issée  à  l a  d i scrétion  du  
 fourn isseur.  
Set*  – I nd ique  que  l 'attribu t est en  pri ncipe  défin i  par l e  b loc de  données  de  Connexion  CIP  
 Motion  et non  pas  par un  service  Set.  
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Tableau  30  – Attributs  de  classe  de  l 'Objet  Axe de  d ispositi f de  mouvement  

ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  l ’ attribut  Type de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

1  Obl i gatoi re  Get   Révis ion  U INT  Révis ion  de  cet  objet.  La  valeur actuel l e  affectée  à  
cet  attri bu t  pou r cette  révi s ion  
de  l 'objet  est  troi s  (3 ).  La  
révi s ion  1  de  cet  objet  est  
dés ignée  comme obsolète.  La  
révi s ion  2  n ’est  p l us  
recommandée  pour l es  
nouveaux d i spos i ti fs  prenant 
en  charge  l a  synchron isati on  
temporel l e .  

2  à  7  Ces  attri bu ts  de  cl asse  sont  facu l tati fs  et  sont  décri ts  d ans  l ' I EC 61 1 58-5-2  et  l ' I EC 61 1 58-6-2 .  

1 4  Obl i gatoi re  Set*   Con trôl e  de  nœud  BYTE  
(OCTET)  

Conti en t  l es  b i ts  u ti l i sés  pou r con trôler l e  comportement  du  nœud  
de  commun ication  du  d i sposi ti f d 'en traînement  associé.  

Voi r l a  sémanti que  en  7 . 2 . 2 . 1 .  

1 5  Obl i gatoi re  Get  É tat  de  nœud  BYTE  
(OCTET)  

Conti en t  l es  b i ts  u ti l i sés  pou r i nd iquer l 'état  du  nœud  de  
commun ication  du  d i sposi ti f d 'en traînement associé.  

Voi r l a  sémanti que  en  7 . 2 . 2 . 2 .  

1 6  Obl i gatoi re  Get  Code  de  défau t  de  
nœud  

USINT Conti en t  l e  code  numérique  de  l a  cond i ti on  de  défaut  d e  nœud  
acti f.  Le  code  de  défaut  d e  nœud  est  u ti l i sé  pou r donner des  
détai l s  d e  d i agnosti c  afi n  d ' i den ti fi er l a  sou rce  de  l a  cond i ti on  de  
défau t.  

Voi r l a  sémanti que  en  7 . 2 . 2 . 3.  

1 7  Facu l tati f Get  Code  d 'a larme  de  
nœud  

USINT Conti en t  l e  code  numérique  de  l a  cond i ti on  d 'a larme  acti ve  en  
cours.  Le  code  d 'alarme  de  nœud  est  u ti l i sé  pou r donner des  
détai l s  d e  d i agnosti c  afi n  d ' i den ti fi er l a  sou rce  de  l a  cond i ti on  
d 'a larme.  

Voi r l a  sémanti que  en  7 . 2 . 2 . 4.  

1 8  Obl i gatoi re  Set*   Période  de  m ise  à  
j ou r du  con trôl eu r 

UDINT  Représente  l a  période  en tre  l es  m ises  à  j our d u  con trôleur,  q u i  
est  égal ement l a  période  en tre  l es  m ises  à  j ou r de  connexi on  C-D  
CIP  Moti on .   

Nanosecondes  

1 9  Obl i gatoi re  Set*   Décal age  temporel  
du  con trôl eur 

LINT  Cet  é l ément  représente  l a  va leur à  64  b i ts  au  débu t d e  l a  péri ode  
de  m ise  à  j our du  con trôl eu r associée  à  l a  val eu r Datation  du  
contrôl eu r.  Le  décal age  temporel  du  contrô leu r est  l a  val eu r 
a jou tée  à  l ' horloge  l ocale  d u  contrôleur pou r générer l e  temps  
système.  

Nanosecondes  
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  l ’ attribut  Type de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

20  Obl i gatoi re  Set*   Datati on  du  
contrôl eu r 

LINT  Cet  é l ément  représente  l a  va leur Temps  système à  64  b i ts  au  
début  de  l a  période  de  m ise  à  j ou r du  contrôl eu r l orsqu 'un  
événement d e  synch ron isation  de  l a  m ise  à  j ou r d u  contrôleur se  
produ i t.  Calcu l é  par l e  contrô leur,  i l  s 'ag i t  de  l a  somme de  l a  
val eu r d 'horl oge  l ocal e  du  contrôl eur en  cas  d 'événement  d e  
synchron isati on  de  m ise  à  j ou r et  de  l a  val eu r Décalage  d u  temps  
système du  con trô leu r d onnée  par l e  décalage  temporel  d e  ce  
même con trôleur.  La  datation  du  con trôleur est  d onc d i rectement 
l i ée  aux données  de  cons i gne  contenues  dans  l a  connexion .  Le  
format  de  datation  est  absol u  e t  su i t  l a  norme CIP  Sync,  0  
correspondant  au  1 er j anvi er 1 970.  

Nanosecondes  (CIP  Sync 
absolu )  

21  Facu l tati f Set   L im i te  supéri eu re  
du  délai  d e  m ise  à  
j ou r du  con trôl eu r 

USINT Représente  l a  l im i te  de  dél ai  supérieure  d 'une  m ise  à  j ou r de  
connexi on  Contrôleur-D isposi ti f (C-D).  Ce  délai  est  spéci fi é  en  
un i tés  de  périodes  de  m ise  à  j our du  con trôl eu r.  Le  dépassement 
de  cette  l im i te  donne  l i eu  à  un  défau t  de  m ise  à  j ou r de  
connexi on  de  commande.  

Nombre  de  péri odes  de  m ise  à  
j ou r du  con trôl eu r 

22  Facu l tati f Set   L im i te  i n féri eu re  
du  délai  d e  m ise  à  
j ou r du  con trôl eu r 

USINT Représente  l a  l im i te  de  dél ai  i n férieure  adm ise  pour u ne  m ise  à  
j ou r de  connexi on  Contrôl eur-Disposi ti f (C-D).  Ce  déla i  est  
spéci fi é  en  un i tés  de  péri odes  de  m ise  à  j our du  con trôl eu r.  Le  
dépassement de  cette  l im i te  donne  l i eu  à  une  a l arme  de  m ise  à  
j ou r de  connexi on  de  commande.  

Nombre  de  péri odes  de  m ise  à  
j ou r du  con trôl eu r 

28  Facu l tati f Get  Variati on  de  
synchron isati on  

UDINT  Représente  l a  variati on  stati s ti que  en  cou rs  de  l a  va leu r 
Décal age  du  temps  système  par rapport  à  l a  val eu r Décal age  du  
temps  système  moyenne.  

Nanosecondes  

29  Facu l tati f Set   Sync Threshol d  UDINT  Déterm ine  l e  seu i l  de  l a  vari ati on  du  temps  système u ti l i sé  pour 
déterm iner s i  l e  d i sposi ti f CI P  Moti on  est  cons idéré  comme étant  
synchron isé  à  une  horl oge  maîtresse  PTP.  Cette  valeur est  
transm ise  au  sous-système  PTP  du  d i spos i ti f afi n  d ’ établ i r l es  
cri tères  de  synchron isati on .  

Nanosecondes  
Défau t:  va l eu r m in imale  
dépendant du  d i sposi ti f.  

30  Facu l tati f Get  Sync Update  
Delay 

REAL Cette  val eur est  l e  produ i t  du  nombre  de  sau ts  de  réseaux qu i  
sépare  l e  d i sposi ti f d e  l 'horl oge  maîtresse  pri ncipale,  d éterm iné  
par l ' attri bu t  Objet  de  synch ron isation  temporel l e,  Pas  supprimés  
et  l ' i n terval l e  de  synchron isati on  temporel l e,  déterm iné  par 
l 'attri bu t  Obj et  de  synchron isati on  temporel l e,  I n terval l e  d e  
synchron isati on .  

Secondes  
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  l ’ attribut  Type de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

31  Facu l tati f Set   Ensemble  de  
données  
temporel l es  

BYTE  
(OCTET)  

Cet  octet  de  matri cie l  con tien t  des  i nd icateu rs  qu i  déterm inen t  
l 'u ti l i sation  et  l e  format des  i n formations  de  synch ron isation  d u  
contrôl eu r et  d u  d i sposi ti f.  Cette  val eu r est  dédu i te  de  l ' é l ément  
Confi gu ration  temporel l e  envoyé  par l e  con trôl eu r dans  l e  cad re  
d 'une  connexion  Contrôleu r-Di sposi ti f (C-D)  et  devi en t  l a  val eur 
Confi gu ration  temporel l e  envoyée  par l e  d i sposi ti f d ans  l e  cad re  
d 'une  connexion  D i sposi ti f-Con trôleur (D-C).  

B i t  de  datati on :  Datati on  i ncl use  dans  l a  connexion  D-C.  

B i t  de  décal age  tempore l :  Décalage  temporel  i ncl us  d ans  l a  
connexi on  D-C.  

B i t  de  d i agnosti c  de  m ise  à  j ou r:  Données  de  d i agnosti c  de  m ise  
à  j ou r de  d i spos i ti f i ncl uses  dans  l a  connexi on  D-C.  I ncl u t  l e  
nombre  de  pertes  de  m ises  à  jour C-D  et  d e  m ises  à  j our C-D  
retardées.  

B i t  de  d i agnosti c  de  synch ron isation :  Données  de  d i agnosti c  d e  
synchron isati on  de  d i sposi ti f i n cl uses  dans  l a  connexi on  D-C.  
I ncl u t  l a  datati on  de  réception  des  données  C-D  et  l a  datati on  de  
transm ission  des  données  D-C.  

I l  est  nécessai re  de  défi n i r l es  b i ts  de  décalage  temporel  et  d e  
d iagnosti c  de  m ise  à  j ou r un iquement l orsque  l a  val eu r des  
données  associées  a  changé  depu is  l a  dern i ère  m i se  à  j ou r D -C.  

Champ de  b i t:  
0  =  Péri ode  de  m i se  à  j ou r 
1  =  Datations  
2  =  D iagnosti c  de  m ise  à  j ou r 
3  =  D iagnosti c  de  
synchron isati on  
4  à  7  =  (Réservé)  

32  Facu l tati f Set   Perte  de  m ises  à  
j ou r du  con trôl eu r 

BYTE  
(OCTET)  

Cette  val eur représente  l e  nombre  cumu lé  de  paquets  perdus  de  
connexi on  Contrôleur-D isposi ti f détectés  depu is  l 'ouverture  et  l a  
synchron isati on  de  l a  connexi on .  Les  paquets  perdus  son t  
détectés  par examen  de  l ' I D  de  m ise  à  j ou r des  paquets  reçus  
provenant du  contrô leu r.  Un  paquet  est  d éterm iné  comme perdu  
l orsque  son  I D  de  m ise  à  j ou r prévu  est  om is.  L 'attri bu t  Perte  de  
m ises  à  j ou r du  con trôl eu r est  i ncrémenté  pou r chaque  I D  de  
m ise  à  j our om is .  

Nombre  de  paquets  perdus  

33  Facu l tati f Set   M i ses  à  j our du  
contrôl eu r 
retardées   

BYTE  
(OCTET)  

Cette  val eur d 'octet  représente  l e  nombre  de  paquets  de  
connexi on  Contrôleur-D isposi ti f retardés  détectés  depu is  
l 'ouverture  et  l a  synch ron isation  de  l a  connexi on .  Les  paquets  
retardés  son t  détectés  par examen  de  l a  datation  du  paquet reçu  
provenant du  contrô leu r.  Un  paquet est  d éterm iné  comme retardé  
l orsque  l a  d i fférence  en tre  l a  d atation  de  son  contrôleur et  l a  
datati on  reçue  des  données  du  d i spos i ti f dépasse  l a  période  de  
m ise  à  j our du  con trôleur.  

Nombre  de  paquets  retardés  
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  l ’ attribut  Type de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

34  Obl i gatoi re  Get  I D  de  cl asse  de  
structu re  de  
pu i ssance  
d 'en traînement  

UDINT  Cette  val eur représente  un  I D  affecté  par l e  fourn i sseur du  
d i sposi ti f d 'en traînement q u i  i d en ti fi e  de  man ière  u n ique  l a  
structure  de  pu i ssance  associée  à  l ' i nstance  de  cl asse.  En  tan t  
qu 'attri bu t  d ' i nstance  de  cl asse,  l ' I D  refl ète  l e  matéri el  de  l a  
s tructure  de  pu i ssance  q u i  est  commun  à  tou tes  l es  i nstances  
d 'axe  ou  i den ti que  pou r tou tes  l es  i nstances  d 'axe  (en  excluan t 
l es  axes  de  réaction  pri ncipale).  Le  matéri e l  de  l a  s tructu re  
pu i ssance  u n ique  à  l ' i nstance  d 'axe  doi t  être  i d en ti fi é  au  moyen  
de  l 'attri bu t  I D  d 'axe  de  structu re  de  pu i ssance  d 'en traînemen t  
pou r cette  i nstance.  Dans  ce  cas,  l ' I D  de  cl asse  de  structure  de  
pu i ssance  d 'en traînement est  s implement  m is  à  0 .  Un  d i sposi t i f 
d 'en traînement  monoaxe  do i t  tou tefo i s  u ti l i ser l ' I D  de  cl asse  de  
structure  de  pu i ssance  d 'en traînement  pou r i d enti fi er l a  s tructu re  
de  pu i ssance  de  l ' i nstance  monoaxe.  L ' I D  de  cl asse  de  s tructure  
de  pu i ssance  d 'en traînement est  i ncl us  comme parti e  i n tégrante  
du  service  Forward_Open  à  l a  cl asse  d 'Objet  Axe  de  d i spos i ti f de  
mouvement afi n  d e  confi rmer q ue  l a  s tructu re  de  pu i ssance  
d 'en traînement  correspond  à  l a  confi gu rati on  d u  con trôleur.  

Numéro  d ' I D   

35  Cond i ti on -  
nel a  

Set   Seu i l  d ’ échel on  UDINT  Déterm ine  l e  seu i l  pour l es  réponses  à  u n  échel on  dans  l e  Temps  
système  tel  qu ’ i l  s ’ appl i que  à  l ’ a l gori thme de  compensati on  
d ’éche lon .  Cette  val eu r est  généra lement  défi n ie  par l e  con trôl eur 
au  RPI  d e  l a  Connexion  E /S  CIP  Motion .  Pour p l us  d e  détai l ,  voi r 
l a  section  Compensation  d ’ échelon  de  l a  spéci fi cation  de  Profi l  de  
d i spos i ti f d ’ en traînement.  La  valeu r d e  l ’ attri bu t  Seu i l  d ’ échel on  
est  égal ement u ti l i sée  par l e  service  Group_Sync pour i den ti fi er 
l ’ éta l ement  de  l ’ horl oge.  Pou r p l us  de  détai l  sur l a  détection  de  
l ’ éta l ement  de  l ’ horl oge  au  cou rs  de  l ’ i n i ti a l i sation  du  service,  se  
reporter au  service  Group_Sync.  

Le  Seu i l  d ’ échelon  est  exigé  pour l es  d i sposi ti fs  qu i  metten t  en  
œuvre  l e  service  Group_Sync avec détection  de  l ’ étal ement de  
l ’ horloge  i n trodu i te  dans  l a  Révis ion  3  d e  cet  obj et.  Le  contrôl eur 
peu t  appl i quer l ’ accès  réuss i  à  cet  attri bu t  pou r d éterm iner s i  l e  
d i spos i ti f prend  en  charge  l ’ a l gori thme  Group_Sync avec 
détection  de  l ’ éta l ement de  l ’ horl oge.  

Nanosecondes  

Par défaut:  1  000  000  

a  L’attri bu t  Seu i l  d ’ échel on  est  exigé  l orsque  l e  d i spos i ti f met en  œuvre  l e  service  Group_Sync,  s i non  i l  n ’ est  pas  au tori sé.  
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7.2.2  Sémantique  

7.2.2 .1  Attribu t N °1 4 – Contrôle  de  nœud  

Contient l es  bi ts  u ti l i sés  pour contrôler l e  comportement du  nœud  de  commun ication  du  
d ispos i ti f de  mouvement associé,  comme spéci fié  dans  l e  Tableau  31 .  

Tableau  31  – Défin i tions  de  bi t  Contrôle  de  nœud  

Bi t  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  O  Commande  à  d i s tance  Ce  b i t  est  u ti l i sé  pour d emander que  l e  nœud  du  d i sposi ti f 
transmette  l e  con trôle  du  d i sposi ti f de  mouvement  au  
con trôl eu r.  S i  ce  b i t  est  supprimé,  l e  d i spos i ti f est  sous  l e  
con trôl e  exclus i f de  l ' i n terface  l ocale.  Le  con trôleur CIP  
Moti on  ne  peu t  pas  ag i r su r l e  comportement  du  d i spos i ti f 
sans  l e  rebascu l er en  mode  Commande  à  d i s tance.  En  
cas  de  perte  de  l a  Connexion  CIP  Moti on  a lors  q ue  l e  
d i sposi ti f est  sous  commande  à  d i s tance,  ce  dern ier peu t  
a l ors  être  contrô lé  par l ' i n terface  l ocale.  

1  F  Commande  de  
synchron isati on  

Ce  b i t  est  u ti l i sé  par l e  con trô l eur pou r d emander l e  
fonctionnement synch rone  d u  d i sposi ti f.  Le  
fonctionnement synch rone  se  caractéri se  par l e  fa i t  que  l e  
tempori sateu r l oca l  du  nœud  d u  d i sposi ti f est  synch ron isé  
avec l e  temps  système,  et  que  l e  nœud  d u  d i sposi ti f 
commence  à  u ti l i ser l a  datation  du  contrôleur et  l e  
décalage  temporel  pou r tra i ter l es  données  de  connexion  
et  p l an i fi er des  m ises  à  j our d e  connexion  D i sposi ti f-
Contrôl eu r u l térieures.  Le  b i t  Commande  synch rone  
impl i que  q ue  l es  val eu rs  Datati on  d u  contrôleur et  
Décal age  temporel  son t  va l i des.  Le  b i t  doi t  rester défi n i  
pendant l a  du rée  du  fonctionnement synchrone.  En  mode  
asynch rone,  i l  n 'exi ste  aucune  exi gence  de  
synchron isati on  n i  de  datati on  du  tempori sateu r l ocal ,  n i  
de  données  de  temps  associées  val i des.  Généra lement,  
ce  b i t  est  défi n i  par l e  con trôl eur l orsque  tous  l es  
d i spos i ti fs  CI P  Motion  associés  au  con trôleur on t  d onné  
une  réponse  Group_Sync posi ti ve.  

2  O  Données  de  contrôl eu r 
val i des  

Ce  b i t  d oi t  être  d éfi n i  pou r que  l e  nœud  de  d i sposi ti f trai te  
l es  B locs  de  données  d ' i nstance.  La  séquence  
d ' i n i ti a l i sation  de  l a  connexion  peut  présenter une  période  
de  temps  dans  l aquel l e  l es  données  de  connexion  des  
B locs  de  données  d ' i nstance  ne  son t  pas  encore  
synchron isées.  Cette  cond i ti on  peu t  être  reconnue  par l e  
d i sposi ti f par une  véri fi cation  préa labl e  d e  ce  b i t  et,  s ' i l  est  
supprimé,  i l  n 'est  pas  nécessai re  q ue  l e  d i sposi ti f tra i te  l es  
données  de  connexion  éventue l l es  au -de là  d e  l 'en -tête  de  
connexi on .  

3  O  Réin i ti a l i sati on  su i te  à  u n  
défaut  de  nœud  

Ce  bi t  sert  à  demander au  d i sposi ti f de  procéder à  une  
réi n i ti a l i sati on  du  nœud  de  commun ication  et  de  ten ter 
d 'effacer l e  code  de  défaut  de  nœud .  Lorsque  l e  
con trôl eu r détecte  que  l e  code  de  défau t  d e  nœud  est  
effacé,  l e  b i t  Réin i ti a l i sati on  su i te  à  un  défaut  de  nœud  est  
annu lé.  Lorsque  l e  défaut  d e  commun ication  pers i ste,  l e  
code  de  défaut  de  nœud  l e  peu t  égal ement,  auquel  cas  un  
cycle  de  pu i ssance  ou  u n  processus  de  reconfiguration  
complet  doi t  être  réal i sé.  

4  à  5    (Réservé)  

6  à  7    (Spéci fi q ue  au  fou rn i sseur)  

 

7.2.2 .2  Attribut N °1 5 – État du  nœud  

Contien t l es  b i ts  u ti l i sés  pour i nd iquer l 'état  du  nœud  de  communication  du  d ispos i ti f CI P  
Motion  associé,  comme spéci fié  dans  l e  Tableau  32.   
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Tableau  32  – Défin i tions  du  bi t  État  du  nœud  

Bi t  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  O  Mode  d i stan t  Le  b i t  Mode  d i stant  est  u ti l i sé  pou r i n d iquer que  l e  nœud  
du  d i sposi ti f a  transm is  l e  contrôl e  total  d u  d i sposi ti f au  
contrôl eu r.  S i  ce  b i t  est  supprimé,  l e  d i sposi ti f n 'ag i t  pas  
su r des  données  contenues  dans  l es  canaux cycl i ques  ou  
l es  canaux de  service  Contrôl eur-Disposi ti f.  

1  F  Mode  sync Le  b i t  Mode  sync i nd i que  s i  l e  nœud  du  d i spos i ti f est  
synchron isé  ou  non .  Le  fonctionnement synch rone  se  
caractéri se  par l e  fa i t  que  l e  tempori sateu r l ocal  du  nœud  
du  d i sposi ti f est  synchron isé  avec l e  temps  système,  et  
que  l e  nœud  d u  d i sposi ti f u ti l i se  l es  datati ons  de  
connexi on  pou r tra i ter l es  données  de  connexi on .  La  
défi n i ti on  d u  b i t  Mode  sync impl i que  également que  l a  
datati on  d u  d i sposi ti f est  va l i de .  Le  b i t  do i t  rester défi n i  
pendant  l a  du rée  du  fonctionnement  synchrone.  S i  l e  b i t  
Mode  sync est  supprimé,  l e  d i sposi ti f est  supposé  être  en  
mode  asynch rone.  En  mode  asynch rone,  i l  n ' exi ste  aucune  
exi gence  de  synchron isation  n i  de  datation  nécessai re,  
voi re  val i de,  d u  tempori sateu r l ocal .  Généralement,  ce  b i t  
est  défi n i  en  réponse  à  l a  défi n i ti on  d u  b i t  Commande  sync 
par l e  con trôleur.  

2  O  Données  de  d i sposi ti f 
val i des  

Le  b i t  Données  de  d i spos i ti f va l i des  do i t  être  défi n i  pour 
que  l e  con trôleur tra i te  l es  B locs  de  données  d ' i nstance  
provenant du  nœud  du  d i spos i t i f.  La  séquence  
d ' i n i ti a l i sation  de  l a  connexion  peu t  présenter une  période  
de  temps  dans  l aquel l e  l es  données  de  connexion  des  
B locs  de  données  d ' i nstance  ne  sont  pas  encore  
synchron isées.  Cette  cond i ti on  peu t  être  reconnue  par l e  
contrôl eu r par u ne  véri fi cation  préalable  de  ce  b i t  et,  s ' i l  
est  défi n i ,  i l  n 'est  pas  nécessai re  q ue  l e  contrôleur trai te  
l es  données  de  connexion  éven tuel l es  au -delà  d e  l 'en -tête  
de  connexion .  

3  O  Défau t  de  nœud  du  
d i sposi ti f 

Le  b i t  Défau t  de  nœud  du  d i sposi ti f est  u ti l i sé  pour 
i nd i quer q ue  l e  d i spos i ti f a  détecté  une  ou  p l us ieurs  
cond i ti ons  de  défau t  l i ées  au  nœud  de  commun ication .  Les  
cond i ti ons  de  défau t  spéci fi ques  peuvent être  déterm inées  
par l ' attri bu t  Code  de  défau t  de  nœud .  S i  ce  b i t  est  
supprimé,  i l  n 'exi ste  aucune  cond i ti on  de  défaut  de  nœud .  
Le  b i t  Défau t  de  nœud  du  d i sposi ti f peu t  être  annu lé  en  
défi n i ssant  l e  b i t  Réin i ti a l i sati on  su i te  à  un  défaut  d e  nœud  
du  mot  Contrôle  de  nœud .  Tous  l es  axes  associés  sont  
désacti vés  en  présence  d 'une  cond i ti on  Défaut  d e  nœud .  

4  à  5    (Réservé)  

6  à  7    (Spéci fi q ue  au  fou rn i sseur)  

 

7.2.2 .3  Attribut N °1 6  – Code de  défauts  de  nœud  

Cet attribut est un  code  de  défaut à  4  b i ts  u ti l i sé  pour s i gnaler l a  présence  d 'une  cond i ti on  de  
défau t particu l i ère  l i ée  au  nœud  de  communication  du  d isposi ti f C IP  Motion ,  comme spéci fié  
dans  l e  Tableau  33.  
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Tableau  33  – Défin i tions  du  code de  défauts  de  nœud  

Code  Nom  Description  

0  Absence  de  défau t   I nd i que  l ' absence  de  cond i ti on  de  défaut  au  n i veau  d u  nœud  de  
commun ication  du  d i sposi ti f.  

1  Défaut  de  m ise  à  j ou r de  
connexi on  de  commande  

Le  code  Défau t  d e  m ise  à  j our de  connexion  de  commande  es t  
u ti l i sé  pour i nd i quer q ue  l es  m ises  à  j our provenant du  contrôl eur 
su r l a  connexion  C-D  on t  beaucoup  de  retard  ou  on t  été  perdues  
de  man ière  consécuti ve,  comme déterm iné  par l a  val eu r d 'attri bu t  
L im i te  supéri eu re  de  dé lai  d e  m ise  à  j ou r du  contrôleur.  

2  Défaut  de  ch i en  de  garde  du  
processeur 

Le  code  Défau t  d e  ch ien  de  garde  du  processeur i n d ique  que  l e  
processeur associé  au  nœud  d u  d i sposi ti f a  fa i t  l 'obj et  d 'u ne  
cond i ti on  de  surcharge  excess ive  q u i  a  d éclenché  l e  mécan isme 
de  ch ien  de  garde  du  processeur associé.  

3  Défaut  matérie l  Le  code  Défau t  matérie l  i nd i que  que  l e  matérie l  de  sou tien  cri ti que  
(FPGA,  ASIC,  etc. )  associé  au  nœud  du  d i sposi ti f a  fa i t  l ' obj et  
d 'une  cond i ti on  de  défau t.  

4  Erreur de  format de  données  Ce  code  de  défaut  i nd ique  qu 'une  erreu r s 'est  produ i te  dans  l e  
format  de  données  en tre  l e  con trôleur et  l e  d i sposi ti f,  par exemple  
une  désadaptation  de  l a  révi s i on  de  format.  

5  Défaut  d 'éta lement  de  
l ' horloge  

Le  code  défaut  d 'éta lement d e  l 'horloge  i nd ique  l e  d i sposi ti f 
d 'en traînement  a  détecté  une  d i fférence  importante  en tre  l e  temps  
système du  d i spos i ti f d 'en traînement et  l e  temps  système  du  
contrôl eu r,  ce  qu i  a  empêché  l e  d i sposi ti f d e  bascu l er su r un  
fonctionnement  synch rone  après  une  période  de  tempori sation .  

6  Défaut  de  perte  de  connexi on  
de  commande  

Le  code  de  défaut  de  perte  de  connexi on  de  commande  i n d ique  l a  
tempori sation  de  l a  connexion  C-D  CIP  Motion  i ssue  du  
contrôl eu r.  

7  Défaut  de  synchron isati on  de  
l ' horloge  

La  cond i ti on  de  défaut  est  une  i nd i cati on  de  l a  perte  de  
synchron isati on  de  l 'horl oge  l ocale  I EC 61 588  avec l 'horl oge  
maîtresse  et  d e  l ' i ncapaci té  d e  cette  même horloge  l ocale  à  se  
resynchron iser d ans  l e  d éla i  de  tempori sation  a l l oué  (par 
exemple,  40  s  à  60  s) .  

8  Ch ien  de  garde  l og ique  Le  code  Défau t  d e  ch ien  de  garde  l og i que  i nd ique  qu 'un  
composant  l og i que  auxi l i a i re  (par exemple,  FPGA ou  ASIC)  
associé  au  nœud  du  d i sposi ti f a  fa i t  l 'ob jet  d ' une  cond i ti on  de  
su rcharge  excessi ve  q u i  a  d écl enché  l e  mécan isme  de  ch ien  de  
garde  l og i que  associé.  

9  Adresse  d upl i quée  Le  code  Défau t  d 'ad resse  dupl i quée  i nd ique  q u 'un  nœud  de  
d i sposi ti f a  été  détecté  su r l e  réseau  qu i  u ti l i se  l a  même adresse  
de  nœud  que  ce  nœud  de  d i spos i ti f.  Pour u n  réseau  Ethernet,  
cette  adresse  sera i t  l 'ad resse  I P  du  d i sposi ti f.  

1 0  à  1 5  (Réservé)   

 

7.2.2 .4  Attribut N °1 7  – Code Alarme de  nœud  

Cet attribu t est  un  code  d 'a larme à  4  b i ts  u ti l i sé  pour i nd iquer des  cond i tions  d 'a larme 
particu l i ères  du  nœud  de  commun ication  du  d isposi ti f CIP  Motion  associé,  comme spéci fié  
dans  l e  Tableau  34.  Les  a larmes  ne  donnent pas  l i eu  à  une  action  d i recte.  Les  alarmes  de  
nœud  i nd ividuel l es  sont au tomatiquement i n terrompues  par l e  d isposi ti f d 'en traînement après  
1 0  s .  S i  l a  cond i ti on  d 'a larme pers iste,  l 'a l arme de  nœud  associée  est re lancée.  
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Tableau  34 – Défin i tions  du  code Alarme de  nœud  

Code  Nom  Description  

0  Pas  d 'alarme   I nd ique  l ' absence  de  cond i ti on  d 'a larme au  n i veau  du  nœud  de  
commun ication  du  d i sposi ti f.  

1  Alarme  de  m ise  à  j our de  
connexi on  de  commande  

Le  code  Alarme  de  m ise  à  j ou r de  connexion  de  commande  es t  
u ti l i sé  pour i nd i quer q ue  l es  m ises  à  j our provenant  du  contrôl eur 
su r l a  connexion  C-D  on t  beaucoup  de  retard  ou  on t  été  perdues  
de  man ière  consécuti ve,  comme déterm iné  par l a  val eu r d 'attri bu t  
L im i te  i n féri eu re  de  dél a i  d e  m ise  à  j ou r du  con trôleur.  

2  Alarme  de  su rcharge  d u  
processeur 

Le  code  Alarme  de  su rcharge  du  processeu r i n d i que  q ue  l e  
processeur associé  au  d i sposi t i f fa i t  l 'obj et  de  cond i ti ons  de  
su rcharge  qu i  peuvent  éventue l l ement  donner l i eu  à  u n  défau t.  

3  Alarme  d ' i nstab i l i té  d e  
l ' horloge  

Le  code  Alarme  d ' i nstabi l i té  de  l 'horloge  i n d ique  q ue  l a  vari ati on  
de  synchron isati on  a  d épassé  l e  seu i l  d e  synch ron isation  a l ors  
que  l e  d i sposi ti f fonctionne  en  Mode  sync.  

4  Alarme  d 'éta l ement de  
l ' horloge  

Le  code  Alarme  d 'éta lement de  l 'horloge  i n d ique  l e  d i sposi ti f 
d 'en traînement  a  détecté  une  d i fférence  importan te  en tre  l e  temps  
système du  d i spos i ti f d 'en traînement et  l e  temps  système  du  
contrôl eu r,  ce  qu i  empêche  l e  d i sposi ti f de  bascu ler su r un  
fonctionnement  synch rone.  

5  Alarme  de  synchron isati on  de  
l ' horloge  

Le  code  Alarme  de  synch ron isation  de  l 'horl oge  i n d ique  q ue  
l 'horloge  l oca le  d u  d i sposi ti f n 'est  p l us  synch ron isée  avec l ' horl oge  
maîtresse  pendant  u ne  cou rte  période  (par exemple,  1 0  s  à  20  s)  
en  fonctionnement  synchrone.  Cette  cond i ti on  d 'a larme  peu t  
égal ement se  produ i re  en  cas  de  détection  d 'un  changement de  l a  
source  de  l ' horl oge  maîtresse.  L'Alarme de  synchron isation  de  
l 'horloge  i n d ique  q ue  l ' horloge  l ocale  I EC 61 588  est  revenue  à  son  
mode  de  démarrage  afi n  de  se  synchron iser rapi dement  avec 
l 'horloge  maîtresse.  

6  Alarme  d 'ad resse  d e  nœud  Le  code  Alarme  d 'adresse  de  nœud  i n d ique  que  l e  rég l age  
Adresse  de  nœud  d u  d i sposi ti f a  été  mod i fi é  l ors  de  son  
fonctionnement  et  peu t  ne  pl us  être  val i de.  

7  à  1 5  (Réservé)   

 

7.3  Attribu ts  d ' instances  

7.3. 1  Général i tés  

Ce paragraphe 7. 3  présente  tous  les  attribu ts  pris  en  charge  d 'une  i nstance  Objet Axe  de  
d ispos i ti f de  mouvement.  Compte  tenu  de  l eu r nombre  important,  l es  attribu ts  énumérés  en  
7. 3  on t été  organ isés  en  catégorie  fonctionnel le .  Chaque  groupe fonctionnel  peut être  
organ isé  davantage  en  i nd iquant d 'abord  l es  attribu ts  d 'état et de  s ignal  de  l 'obj et,  su ivis  des  
attributs  de  configuration  de  l 'objet.   

NOTE  1  En  ra i son  d u  nombre  importan t  d 'attri bu ts  d ' i nstance  pri s  en  charge  par cet  objet,  des  I D  d 'attri bu t  à  
1 6  b i ts  sont  u ti l i sés.  

NOTE  2  Aucun  attri bu t  associé  à  cet  objet  n 'exige  un  arch ivage  non  volati l e.  La  valeur "No"  est  donc impl i ci te  pou r 
tous  l es  attri bu ts  de  l a  colonne  NV.  La  fonction  d 'arch ivage  non  volati l e  est  fourn ie  par l e  con trôl eu r de  mouvement  
et  p l us  parti cu l i èrement,  l 'Objet  Axe  de  commande  de  mouvement.  

Saut ind ication  contra ire,  l a  valeur par défaut de  tous  l es  attribu ts  d 'obj et est  0  à  la  m ise  sous  
tension  du  d ispos i ti f.  Étan t donné  que  le  con trôleur de  mouvement,  qu i  ag i t  con join tement 
avec l e  log icie l  de  configuration  adapté  à  l 'u ti l i sateur,  défi n i t  l es  valeurs  d 'attributs  de  
d ispos i ti f,  l a  déterm ination  de  valeurs  par défau t appropriées  lu i  i ncombe également.  Pour 
cette  ra ison ,  l a  caractéri sation  des  valeurs  d 'attribu ts  par défau t est tra i tée  dans  l 'obj et Axe  
de  commande de  mouvement et  ne  relève  pas  du  domaine  d 'appl icati on  de  l a  présente  
spéci fication .  

Les  l im i tes  de  marge  associées  aux attributs  de  configuration  son t  spéci fi ées  par l e  
constructeur du  d isposi ti f.  Tenter de  défin i r un  attribu t pour une  valeur hors  des  l im i tes  de  
marge  doi t  générer un  code  d 'erreur d 'état général  9,  pour une  "Valeur d 'attribut non  val i de"  
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( ‘ I nval i d  Attribu te  Value’ ) .  Dans  l a  mesure  où  l es  ou ti l s  de  configuration  d 'axe  sont en  
i n terface  d i recte  avec l e  con trôleur de  mouvement,  et  non  avec le  d isposi ti f CIP  Motion ,  ce  
même contrôleur est chargé  d 'appl iquer les  l im i tes  de  marge  d 'attribu ts  du  d ispos i ti f.  Pour 
cette  ra ison ,  l a  caractéri sation  des  l im i tes  de  marge  d 'attribu ts  est tra i tée  dans  l 'obj et Axe  de  
commande de  mouvement et ne  re lève  pas  du  domaine  d 'appl ication  de  l a  présente  
spéci fication .  

La  seu le  exception  à  un  "détournement"  d 'une  va leur d 'attribu t de  configuration  hors  des  
l im i tes  de  marge  est  l e  cas  où  lad i te  valeu r n ' in flue  pas  sur l e  comportement du  d ispos i ti f.  U n  
exemple  de  cette  cond i ti on  sera i t  l 'attribu t de  l argeur de  bande  passante  de  fi l tre  passe-bas  
de  couple.  Lorsque  la  l argeur de  bande  passante  passe-bas  de  couple  maximale  du  d isposi ti f 
est de  2  000  Hz sur l a  base  de  l im i tes  de  débi t d 'échanti l lon  et l e  con trôleur ten te  de  rég ler 
l 'attribu t sur 5  000  Hz,  l e  d ispos i ti f peut s implement appl i quer une  valeur de  2  000  Hz avec l e  
même comportement produ i t.  Dans  ce  cas,  l e  fourn isseur peu t chois i r de  fi xer l a  valeur sur l a  
l im i te  appl icable  au  d isposi ti f ou  s implement de  désactiver l e  fi l tre.  

Tous  l es  b is  réservés  et  non  u ti l i sés,  a i ns i  que  l es  énumérations,  sont  m is  à  0 .  

Légende des  tableaux:  (voi r 7 . 1 . 6  et  7 . 1 . 7  pour p lus  de  détai ls)   
(O)  – B i t  ou  énumération  obl igatoire  – doi t être  pris  en  charge  dans  la  m ise  en  œuvre   
(F)  – B i t  ou  énumération  facu l tati f – l a  prise  en  charge  est l a issée  à  l a  d i scrétion  du  
 fourn isseur 

Codes  de  fonction  de  d ispositi f:  

B  – Convertisseur de  pu issance  de  bus  

E  –  Codeur,  réaction  un iquement  

F  –  Contrôle  de  fréquence (V/Hz ou  VFD)  

P  –  Boucle  d 'asservissement de  pos i ti on  

V  –  Boucle  de  commande de  vi tesse  

T  – Boucle  d 'asservissement de  couple  

N  – Toutes  l es  fonctions  de  d isposi ti f n ’ u ti l i sent pas  de  Méthode de  commande   

O  – Tou tes  l es  fonctions  de  d isposi ti f u ti l i sent des  Méthodes  de  commande  en  boucle  ouverte  
(Contrôle  de  fréquence)  

C  – Tou tes  l es  fonctions  de  d ispos i ti f u ti l i sen t des  Méthodes  de  commande vectorie l le  en  
boucle  fermée  (Méthode de  commande vectorie l l e  PI )  

D  – Toutes  l es  fonctions  de  d ispos i ti f u ti l i sent  (Méthode  de  commande  ! =  Pas  de  commande)  

 

Al l  – Toutes  l es  fonctions  de  d ispos i ti f 

 

Règles  de  mise  en  œuvre  cond itionnel le:  

E  =  Canal  de  réaction  par codeur présent.   

!E  =  Fonctionnement des  d ispos i ti fs  sans  codeur ou  sans  capteur,  absence de  canal  de  
réaction .  

Al l  – Tous  l es  modes  de  commande  

Set*  – I nd ique  que  l ’ attribu t est en  principe  défin i  par l 'en-tête  de  Connexion  CIP  Motion  et 
pas  par un  service  Set.  

 %  un i tés  ass ignées  du  d isposi ti f – défi n i  comme étant  le  pourcen tage  des  caractéristiques  
ass ignées  conti nues  du  d ispos i ti f avec un  fonctionnement de  1 00  %  à  l a  spéci fication  
ass ignée  con tinue  du  d isposi ti f.  Cette  un i té  peu t être  appl i quée  aux attributs  l iés  à  l a  vi tesse,  
au  couple,  à  la  force,  au  courant,  à  l a  tens ion  et à  l a  pu issance.  Les  "d isposi ti fs"  concernés  
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peuvent être  l e  moteur,  l 'ondu leur,  l e  convertisseur ou  l e  régu lateur de  bus.  Cette  un i té  peut  
être  u ti l i sée  indépendamment du  fa i t  que  l a  va leur d 'attribu t représente  un  n i veau  i nstantané  
ou  moyenné dans  l e  temps.  L'un i té  appropriée  à  l a  pu issance  ass ignée  du  d isposi ti f est 
impl ici te.  Comme pour tous  l es  attributs  dont l ' un i té  est exprimée en  % ,  une  valeur d 'attribut  
de  1 00  s i gn i fie  1 00  %.  

Un i tés  d ynam iques:  En  règ le  générale,  l es  attributs  relati fs  à  la  d ynam ique  du  mouvement 
expriment le  déplacement en  termes  d 'un i tés  de  d ispos i ti f de  réaction  ou  moteur sé lectionné.  
Étant donné  que  le  d isposi ti f CI P  Motion  peu t u ti l i ser d i fféren ts  canaux de  réaction  pour 
d i fférentes  boucles  d 'asservissement en  fonction  du  mode  de  réaction ,  l a  déterm ination  du  
d ispos i ti f de  réaction  qu i  s 'appl i que  dépend ,  l orsqu ' i l  existe,  du  mode  de  réaction .  

Le  Tableau  35  est  un  tableau  croisé  permettan t de  déterm iner l es  nombres  de  réactions  
appropriées  ou  les  un i tés  à  appl i quer à  un  attribu t en  fonction  de  son  type  d 'un i té  d ynam iq ue  
(pos i tion ,  vi tesse  ou  accélération),  a i ns i  que  du  mode  de  réaction .  S i  l e  d ispos i ti f CIP  Motion  
prend  en  charge  la  fonctionnal i té  de  m ise  à  l 'échel l e ,  l 'un i té  de  commande de  pos i tion  peut  
a lors  être  exprimée en  nombres  et en  un i tés  de  mouvement,  i ndépendamment du  mode de  
réaction .  La  fonction  de  m ise  à  l 'échel l e ,  l orsqu 'e l le  est acti vée,  converti t  l es  nombres  de  
mouvements  en /à  parti r des  nombres  de  réactions,  et  l es  un i tés  de  mouvement en /à  parti r 
des  un i tés  de  réaction .  S i  une  i nstance  d 'axe  est config urée  pour l 'absence de  réaction ,  c'est-
à-d i re  un  fonctionnement sans  capteur/codeur (V/Hz,  commande  de  vi tesse  sans  capteur,  
etc. ) ,  l es  nombres  de  réactions  ne  s 'appl i quent  pas,  et  l a  d ynam ique  de  mouvement doi t  donc 
être  exprimée en  termes  de  déplacement du  moteur.  

Tableau  35  – Un i tés  dynamiques  par rapport  au  mode  de  réaction  

Uni tés  dynamiques   
M ise  à  
l 'échel l e  
acti vée  

Mode de  réaction   

Pas  de  
réaction  

Réaction  
principale  

Réaction  
du  moteur 

Réaction  
de  charge  

Réaction  
double  

Un i tés  
d 'asservissement de  
posi tion  

Nombres  de  
mouvements  

Nombre  
de  
moteurs  

Nombres  de  
réactions  n  a  

Nombre  de  
réactions  1  

Nombre  de  
réactions  2  

Nombre  de  
réactions  2  

Uni tés  de  
commande de  
vi tesse  

Uni tés  de  
mouvement  

Un i tés  
moteur 

Un i tés  de  
réaction  n  a   

Un i tés  de  
réaction  1   

Un i tés  de  
réaction  2  

Un i tés  de  
réaction  1  

Uni tés  de  
commande  
d 'accélération  

Un i tés  de  
mouvement  

Un i tés  
moteur 

Un i tés  de  
réaction  n  a   

Un i tés  de  
réaction  1   

Un i tés  de  
réaction  2  

Un i tés  de  
réaction  1  

a  Canal  d e  réaction  déterm iné  par l 'attri bu t  Sélection  de  réaction  pri ncipale  

 

7.3.2  Attribu ts  de  configuration  de  commande  de  mouvement 

7.3.2 .1  Général i tés  

Le tableau  d 'attribu ts  ci -dessous  du  Tableau  36  con tient l es  attributs  de  configuration  de  
commande de  mouvement de  base  associés  à  une  instance  Objet Axe  de  d ispos i ti f de  
mouvement.  Ces  attributs  rég issen t l es  aspects  du  comportement général  de  l 'Objet Axe  de  
d isposi ti f de  mouvement.  

Set*    Ces  attribu ts  son t en  général  m is  à  j our par l ' i n terméd iai re  de  l 'Ensemble  de  données  
de  consigne  cycl iques  de  la  connexion  C-D  CIP  Motion .  S ' i l s  son t inclus  sous  l a  forme de  
données  de  consigne  cycl iques,  ces  attributs  ne  peuvent pas  être  m is  à  j our via  un  service  
Set.  
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Tableau  36  – Attributs  de  configuration  de  d isposi ti f de  commande de  mouvement 

ID  
attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  
d ’attribut  

Sémantique  
des  valeurs  

40  Obl i gatoi re  
– Tous  

Set*    Mode  de  
commande  

USINT  Attri bu t  d on t  
l 'énumération  à  4  b i ts  
i n férieu re  déterm ine  
l e  comportement de  
commande  
dynam ique  général  de  
l ' i nstance  d 'axe  de  
mouvement  

B i ts  0  à  3 :  
Énumération :  

B i ts  4  à  7 :  
(Réservé)  

Voi r l a  
sémanti que  en  
7. 3. 2 . 2 . 1 .  

41  Obl i gatoi re  
– Tous  

Set   Méthode  de  
commande  

USINT Code  énuméré  q u i  
déterm ine  l 'a l gori thme  
de  base  de  
commande  de  moteur 
appl i qué  par l e  
d i sposi ti f pour 
commander l e  
comportement 
dynam ique  d u  moteur.  

Voi r l a  
sémanti que  en  
7 . 3 . 2 . 2 . 2 .  

 

7.3.2 .2  Sémantique  

7.3.2 .2 .1  Attribut N °  40  – Mode de  commande  

L'attribu t Mode  de  commande  est une  énumération  à  4  b i ts  qu i  déterm ine  l e  comportement 
d ynam ique  spéci fique  du  moteur que  le  d isposi ti f est  tenu  de  commander pour cette  i nstance  
d 'axe.  La  vue  système  de  ces  modes  de  commande est décri te  en  déta i l  en  4 . 2 .  Le  
Tableau  37  présente  un  bref récapi tu lati f des  énumérations  Mode  de  commande.  

Tableau  37  – Défin i tions  de  l 'énumération  du  mode de  commande  

Énum.  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  O/N  Pas  d 'asservissement  Aucune  commande  de  moteur n 'est  fourn ie  dans  ce  
mode,  mais  l ' i n terface  vers  u n  d i spos i ti f de  réaction  
spéci fi que,  en  tan t  que  source  de  réaction  pri ncipale,  est  
possible  par l ' i n terméd iai re  de  l 'attri bu t  Mode  de  
réaction .  

1  O/P  Asservissement  de  
pos i ti on  

Le  d i sposi ti f cherche  à  commander l a  pos i ti on  (ou  
l 'ori en tati on )  du  moteu r.  

2  O/PV Commande  de  vi tesse  Le  d i sposi ti f cherche  à  commander l a  vi tesse  du  moteur.  

3  F  Commande  
d 'accélérati on  

Le  d i sposi ti f cherche  à  commander l 'accél ération  du  
moteur.  

4  O/C  Asservissement  de  
couple  

Le  d i sposi ti f cherche  à  commander l a  sorti e  d e  couple  
du  moteur.  

5  à  1 5   (Réservé)  -  

 

7.3.2 .2 .2  Attribut N °  41  – Méthode de  commande  

L'attribut Méthode de  commande est un  code  énuméré  à  8  b i ts  qu i  déterm ine  l 'a l gori thme de  
commande de  base  appl i qué  par l e  d isposi ti f pour commander l e  comportement d ynam ique  
du  moteur associé  à  une  i nstance  d 'axe,  comme spéci fié  dans  l e  Tableau  38.  
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Tableau  38  – Défin i tions  de  l 'énumération  de  l a  méthode de  commande  

Énum.  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  O/N  Pas  d 'asservissement  Aucun  asservissement  n 'est  associé  à  un  mode  de  
commande  en  l ' absence  de  commande  de  moteur 
exp l i ci te  fou rn i e  par l e  d i sposi ti f pour cette  i nstance  
d 'axe.  

1  O/F  Contrôl e  de  
fréquence  

Le  contrôl e  de  fréquence  est  u ne  méthode  de  
commande  en  "boucle  ouverte"  qu i  appl i que  l a  tensi on  
au  moteur,  en  général  proporti onnel l ement à  l a  
fréquence  ou  l a  vi tesse  commandée.  Cette  méthode  de  
commande  est  associée  à  d es  d i sposi ti fs  d 'en traînement  
à  fréquence  vari abl e  (VFD)  ou  d i spos i ti fs  d 'en traînement 
Vol ts/Hertz.  

2  O/C  Commande  
vectoriel l e  P I  

La  commande  vectoriel l e  P I  est  une  méthode  de  
commande  en  "boucle  fermée"  qu i  u ti l i se  l a  réacti on  
rée l l e  ou  estimée  de  l a  commande  PI  en  boucle  fermée  
des  é l éments  dynam iques  du  moteur,  c'est-à-d i re  l a  
pos i ti on ,  l a  vi tesse,  l 'accélérati on  et  l e  coupl e,  i ncl uant  
tou jours  l e  con trô le  PI  i ndépendant  en  boucle  fermée 
des  composants  I q  et  I d  du  vecteur d e  cou ran t du  
moteur.  

3  à  1 27   (Réservé)  -  

1 28  à  255   (Spéci fi q ue  au  
fourn i sseur)  

-  

 

7.3.3  Attribu ts  d 'étalonnage  du  mouvement 

7.3.3. 1  Général i tés  

Le tab leau  d 'attributs  ci -dessous  du  Tableau  39  contien t l es  attribu ts  de  configuration  de  m ise  
à  l 'échel le  du  mouvement de  base  associés  à  l ' instance  Objet Axe  de  d ispos i ti f de  
mouvement.  La  fonction  de  m ise  à  l 'échel le,  lorsqu 'el l e  est activée,  converti t  l es  nombres  de  
mouvements  en /à  parti r des  nombres  de  réactions,  et l es  un i tés  de  mouvement en/à  parti r 
des  un i tés  de  réaction .  La  fonctionnal i té  de  m ise  à  l 'échel l e  eng lobe  également l e  
fonctionnement de  dérou lement cycl ique  et  l a  polari té  de  mouvement.  
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Tableau  39  – Attributs  de  mise  à  l 'échel le  du  mouvement 

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

45  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

Set   Confi gu ration  
de  m ise  à  
l 'échel l e  du  
mouvement  

USINT  Attri bu t  énuméré  u ti l i sé  pour d éterm iner s i  l a  fonction  de  m ise  à  l 'échel l e  
est  exécu tée  par l e  con trôleur ou  l e  d i sposi ti f d 'en traînement.  

La  sél ection  de  confi guration  de  l a  m ise  à  l 'échel l e  de  commande  
confi gu re  l e  système  de  commande  pour effectuer l es  calcu l s  de  m ise  à  
l 'échel l e  dans  l e  con trôl eu r.  Dans  ce  mode,  l e  contrô leu r i n terag i t  avec l e  
d i sposi ti f d 'en traînement  en  termes  de  nombres  de  réacti ons  ou  d 'un i tés  
moteur,  et  de  ce  fai t  l e  d i sposi ti f d 'en traînement n 'exige  aucune  opération  
de  m ise  à  l 'échel l e.  De  même,  en  mode  M ise  à  l 'échel l e  de  commande,  l e  
contrôl eu r est  chargé  des  opérations  de  dérou lement  cycl i q ues  associées  
au  mode  de  débattement  cycl i q ue.  

La  sél ection  de  de  l a  m ise  à  l 'échel l e  d u  d i sposi ti f d 'en traînement 
confi gu re  l e  système  pou r effectuer l es  calcu l s  d e  m ise  à  l 'échel l e  dans  ce  
même d i sposi ti f.  Dans  ce  mode,  l e  contrôl eur i n terag i t  avec l e  d i spos i ti f 
d 'en traînement  en  termes  de  nombres  de  réactions  ou  d 'un i tés  moteur,  et  
l e  d i sposi ti f d 'en traînement  est  chargé  de  l a  convers ion  en  nombres  de  
réacti ons  et  d 'u n i tés  moteur équ ivalen ts .  De  même,  en  mode  M ise  à  
l 'échel l e  du  d i spos i ti f d 'en traînement,  ce  dern ier est  chargé  des  opérati ons  
de  dérou lement cycl i ques  associées  au  mode  de  débattement  cycl i que.  

Énumération :  

0  =  M ise  à  l 'échel l e  de  
commande  (O)  

1  =  M ise  à  l 'échel l e  du  
d i sposi ti f d 'en traînement (F)  

2  à  255  =  réservé  
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

77  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

Set   Un i té  de  
mouvement  

USINT  Cette  val eur énumérée  déterm ine  l ' u n i té  d e  mesure  u ti l i sée  pour exprimer 
l a  Résolu tion  de  mouvement u t i l i sée  par l es  fonctions  d u  p l an i fi cateur de  
mouvement.  

Voi r l a  sémanti que  en  7. 3. 3 . 2 . 1 .  

Énumération :  

0  =  Rév de  moteur 

1  =  Rév de  charge  

2  =  Rév de  réaction  

3  =  Moteu r mm  

4  =  Charge  mm  

5  =  Réaction  mm  

6  =  Moteu r pouce  

7  =  Charge  pouce  

8  =  Réaction  pouce  

9  =  Moteu r r/s  

1 0  =  Charge  r/s  

1 1  =  Moteur m /s  

1 2  =  Charge  m /s  

1 3  =  Moteur pouce/s  

1 4  =  Charge  pouce/s  

1 5  à  255  =  (réservé)  

78  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

Set   Résol u tion  de  
mouvement  

DI NT Valeu r en ti ère  qu i  déterm ine  l e  nombre  de  mouvements  par u n i té  d e  
mouvement  u ti l i sé  par l a  foncti on  de  m ise  à  l 'échel l e  pou r l a  conversi on  
en tre  l es  nombres  de  mouvements  et  l es  nombres  de  réactions.  

Voi r l a  sémanti que  en  7. 3. 3. 2 . 1 .  

Nombres  de  mouvements  /   

Un i té  de  mouvement  

79  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

Set   Polari té  de  
mouvement  

USINT  Lorsque  l a  confi guration  de  m ise  à  l 'échel l e  d u  mouvement est  défi n ie  
pou r l a  m i se  à  l 'éche l l e  d u  d i sposi ti f d 'en traînement,  l a  pol ari té  de  
mouvement  peu t  être  u ti l i sée  pour bascu ler l 'ori en tati on  d u  système  de  
commande  de  mouvement.  (vo i r l a  sémanti que  en  7 . 3 . 3 . 2 . 2  pour p l us  d e  
détai l s )  

Énumération :  
0  =  Polari té  normale  
1  =  Polari té  i nversée  

2  à  255  =  (Réservé)  
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

83  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

Set   Commande  
de  
dérou l ement 
cycl i que  

BOOL  Lorsque  cet  attri bu t  booléen  es t  vrai  (1 ) ,  i l  acti ve  l a  capaci té  d e  
dérou l ement  cycl i que  de  l a  fonction  de  m ise  à  l 'éche l l e .  Cette  fonction  
assure  u ne  gamme de  posi ti onnement i n fi n i e  par un  “dérou l ement”  de  l a  
posi ti on  d ’axe  à  chaque  dépl acement d ’axe  sur un  cycle  mach ine  complet.  
Le  nombre  de  mouvements  par cycle  mach ine  d ’axe  est  spéci fi é  par 
l 'attri bu t  Posi ti on  de  dérou l ement cycl i que.  Ains i ,  s i  l 'axe  représente  un  
fonctionnement cycl i q ue  confi guré,  l a  m ise  en  œuvre  de  l ' attri bu t  Pos i ti on  
de  dérou lement cycl i que  est  exigée.  

Lorsque  l ' attri bu t  Dérou lement cycl i que  est  faux (0 ),  i n d i quan t  un  
fonctionnement non  cycl i q ue,  aucune  opérati on  de  ”dérou lement"  est  
effectuée,  et  un  mouvement un id i rectionnel  pou rsu i t  l e  cumu l  de  posi ti on  
et  peu t  fi nalement  d épasser l a  gamme de  représentation  de  l a  posi ti on ,  en  
produ isant  un  renversement.  Pour cette  ra i son ,  l e  d ébattement  non  
cycl i que  est  généralement  l im i té  pour l es  appl i cations  d 'asservissement 
de  pos i ti on .  

0  =  Fonctionnement  non  
cycl i que  (O)  

1  =  Foncti onnement cycl i que  
(E)  

84  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

E  

Set   Posi ti on  de  
dérou l ement 
cycl i que  

DINT Cette  val eur en ti ère  est  u ti l i sée  pour “dérou ler”  l es  val eu rs  de  consigne  et  
de  posi ti on  rée l l e  au  cou rs  de  chaque  cycle  mach ine.  La  foncti onnal i té  de  
dérou l ement  cycl i que  prévoi t  u ne  gamme de  posi ti on  i n fi n ie  pour l es  axes  
cycl i ques,  en  soustrayant  l a  va leu r Pos i ti on  de  dérou lement  cycl i que  des  
posi ti ons  réel l e  et  d e  consigne  chaque  foi s  que  l 'axe  atte in t  ou  croi se  l a  
posi ti on  de  dérou l ement  cycl i q ue.  De  façon  s im i l a i re,  l ors  d ' u n  
dépl acement dans  l e  sens  i nverse,  l a  va leur Pos i ti on  de  dérou lement  
cycl i que  est  a j ou tée  aux posi ti ons  réel l e  et  de  consigne  chaque  foi s  que  
l 'axe  attei n t  ou  croi se  l a  pos i ti on  zéro.  Ains i ,  l es  val eu rs  de  cons igne  et  
rée l l e  ne  do iven t  j amais  être  en  dehors  de  l a  gamme de  0  ou  s 'écarter de  
l a  posi ti on  de  dérou lement  cycl i que.  Pour évi ter tou te  erreu r cumu lée  due  
à  l 'arrond i  avec des  constan tes  de  conversion  i rrationne l l es ,  l a  val eu r d e  
dérou l ement  est  représentée  comme un  nombre  en tier de  nombres  de  
mouvements  par cycl e.  

Nombres  de  mouvements  /  
Cycle  de  dérou l ement 
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7.3.3.2  Sémantique  

7.3.3.2 .1  Attribu ts  N °  77  et 78  – Un i té/Résolution  de  mouvement 

L'attribut Résolu tion  de  mouvement déterm ine  l a  proportion  de  nombres  de  mouvements  
con tenus  dans  une  un i té  de  mouvement.  Un  nombre  de  mouvements  est l ' un i té  de  
déplacement essentie l l e  u ti l i sée  par le  p lan i ficateur de  mouvement et une  un i té  de  
mouvement est l 'u n i té  techn ique  standard  de  mesure  du  déplacement par mouvement.  Les  
un i tés  de  mouvement peuvent être  configurées  en  tan t que  Rotations  (ou  r/m in ),  pouces  ou  
m i l l imètres  selon  l 'appl ication  spéci fi que.  En  général ,  l a  va leur Résolu tion  de  mouvement,  
peu t être  configurée  en  nombres  de  mouvements  par un i té  de  mouvement,  i ndépendamment 
de  l a  résolu tion  du  ou  des  d ispos i ti fs  de  réaction  u ti l i sés.  La  fonction  de  m ise  à  l 'échel le  du  
d ispos i ti f d 'en traînement ve i l le  à  l a  m ise  à  l 'échel l e  entre  l es  nombres  de  réactions  et  l es  
nombres  de  mouvements.  Prévoir une  valeur Résolu tion  de  mouvement configurable  est  
particu l ièrement u ti le  pour l e  trai tement des  appl ications  de  dérou lement fractionné  lorsqu ' i l  
est nécessai re  de  d isposer d 'un  nombre  entier de  nombres  de  mouvements  par cycle  de  
dérou lement.  

Les  sélections  d 'attribut Un i té  de  mouvement val i de  son t déterm inées  par les  va leurs  Mode 
de  réaction ,  Type  de  charge  et É lément actionneur l i néai re  (Un i té  principale  ou  Un i té  de  
d iamètre)  selon  le  Tableau  40.  

Tableau  40  – Règ les  de  sélection  de  l 'un i té  de  mouvement 

Mode de  réaction   Type  de  charge  Élément actionneur 
l i néai re  

Un i té  de  mouvement 

Pas  de  réaction  Rotati f d i rect  -  Moteur r/s  

Pas  de  réaction  Transm ission  rotati ve  -  Charge  r/s  

Pas  de  réaction  Actionneur l i néa i re  mm/r ou  mm Charge  m /s  

Pas  de  réaction  Actionneur l i néa i re  pouce/r ou  pouce  Charge  pouce/s  

Réaction  pri ncipale  Rotati f d i rect  -  Réaction  Rév 

Réaction  pri ncipale  Li néai re  d i rect  -  Réaction  mm  ou  Réaction  
pouce  

Réaction  pri ncipale  Transm ission  rotati ve  -  Charge  Rév 

Réaction  pri ncipale  Actionneur l i néa i re  mm/r ou  mm Charge  mm  

Réaction  pri ncipale  Actionneur l i néa i re  pouce/r ou  pouce  Charge  pouce  

Réaction  du  moteu r Rotati f d i rect  -  Moteur Rév 

Réaction  du  moteu r Li néai re  d i rect  -  Moteur mm  ou  Moteur 
pouce  

Réaction  du  moteu r Transm iss ion  rotati ve  -  Charge  Rév 

Réaction  du  moteu r Actionneur l i néa i re  mm/r ou  mm Charge  mm  

Réaction  du  moteu r Actionneur l i néa i re  pouce/r ou  pouce  Charge  pouce  

Charge  ou  Réaction  
double  

Rotati f d i rect  -  Charge  Rév 

Charge  ou  Réaction  
double  

Li néai re  d i rect  -  Charge  mm  ou  Moteur 
pouce  

Charge  ou  Réaction  
double  

Transm ission  rotati ve  -  Charge  Rév 

Charge  ou  Réaction  
double  

Actionneur l i néa i re  mm/r ou  mm Charge  mm  

Charge  ou  Réaction  
double  

Actionneur l i néa i re  pouce/r ou  pouce  Charge  pouce  
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7.3.3.2 .2  Attribu t N °  79  – Polari té  de  mouvement 

Lorsque  l a  configuration  de  m ise  à  l 'échel le  du  mouvement est défin ie  pour l a  m ise  à  l 'échel l e  
du  d isposi ti f d 'entraînement,  l a  polari té  de  mouvement peut  être  u ti l i sée  pour bascu ler 
l 'orien tation  du  système de  commande de  mouvement.  Un  rég lage  normal  conserve  l e  même 
signe  des  va leurs  de  consigne  de  commande de  mouvement et des  valeurs  de  s i gnal  réel les,  
que  celu i  des  valeurs  correspondantes  dans  l a  structure  de  commande  du  d ispos i ti f 
d 'en traînement.  Un  rég lage  i nversé  bascu le  l e  s igne  des  valeurs  de  s i gna l  de  consigne  sur l a  
structu re  de  commande  du  d ispos i ti f d 'en traînement et  bascu le  le  s igne  des  valeurs  de  s ignal  
réel les  provenant de  cette  même structure.  La  polari té  de  mouvement peu t par conséquent  
être  u ti l i sée  pour aj uster l 'orien tation  de  l a  d i recti on  posi ti ve  du  système de  commande de  
mouvement afin  qu 'e l le  soi t  conforme à  l a  d i rection  pos i ti ve  sur l a  mach ine.  Lorsque  l a  
configuration  de  m ise  à  l 'échel le  du  mouvement est défin ie  su r l a  M ise  à  l 'échel le  du  d ispos i ti f 
d 'en traînement,  l ' i nvers ion  de  la  polari té  de  mouvement se  produ i t  en tre  l ' i n terface  de  
Connexion  CIP  Motion  et la  structure  de  commande  du  d ispos i ti f d 'en traînement.  Lorsque  la  
configuration  de  m ise  à  l 'échel le  du  mouvement est défin ie  sur l a  M ise  à  l 'échel l e  du  
con trôleur,  l ' i nvers ion  de  l a  polari té  de  mouvement est effectuée  exclusivement par le  
con trôleur.  Pour assurer une  cohérence de  d i rection ,  l es  s i gnes  de  tou tes  l es  valeurs  Attribut  
de  s i gnal  l ues  de  l a  structure  de  commande du  d ispos i ti f d 'entraînement ou  saisies  dans  cette  
même structure  son t déterm inés  par la  polari té  de  mouvement.  Une  l i ste  exhaustive  de  ces  
attributs  de  s ignal  est  défi n ie  dans  l e  Tableau  41 .  

Tableau  41  – Attributs  de  s ignal  affectés  par l a  polari té  de  mouvement 

ID  Attribu t  Règ le  
d 'accès  

Nom  de  l ’ attribu t de  s ignal  

1 402  +  o  Get  Posi ti on  de  réaction  n  

1 403  +  o  Get  Vi tesse  de  réaction  n  

1 404  +  o  Get  Accélérati on  de  réacti on  n  

62  Get  Posi ti on  d u  fron t  posi ti f de  l ’ en reg istrement  1  

63  Get  Posi ti on  d u  fron t  négati f d e  l ’ enreg istrement  1  

64  Get  Posi ti on  d u  fron t  posi ti f de  l ’ en reg istrement  2  

65  Get  Posi ti on  d u  fron t  négati f d e  l ’ enreg istrement  2  

70  Get  Posi ti on  d 'événement  d 'ori g i ne  

360  Set*  Commande  de  posi ti on  du  con trôl eur – Entier 

361  Set*  Commande  de  posi ti on  du  con trôl eur – Vi rgu le  fl ottante  

362  Set*  Cons i gne  de  vi tesse  du  contrôl eur 

363  Set*  Cons i gne  d 'accélérati on  d u  contrôl eu r 

364  Set*  Cons i gne  de  couple  du  con trôl eur 

365  Get  Posi ti on  de  cons igne  fi ne  

366  Get  Vi tesse  de  consigne  fi ne  

367  Get  Accélérati on  de  consigne  fi ne  

370  Set  Vi tesse  de  sau t  1  

371  Set  Vi tesse  de  sau t  2  

372  Set  Vi tesse  de  sau t  3  

430  Get  Commande  de  posi ti on  

431  Set*  Compensation  de  posi ti on  

432  Get  Référence  de  posi ti on  

433  Get  Cons i gne  d 'action  an ti ci patri ce  de  vi tesse  

434  Get  Retour en  posi ti on  

436  Get  Erreur de  pos i ti on  

437  Get  Sorti e  d e  l ' i n tég rateur de  posi ti on  

438  Get  Sorti e  d e  l a  boucl e  de  pos i ti on  

450  Get  Cons i gne  de  vi tesse  

451  Set*  Compensation  de  vi tesse  

452  Get  Cons i gne  d 'action  an ti ci patri ce  d 'accélération  
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ID  Attribu t  Règ le  
d 'accès  

Nom  de  l ’ attribu t de  s ignal  

453  Get  Référence  de  vi tesse  

454  Get  Retour en  vi tesse  

455  Get  Erreur de  vi tesse  

456  Get  Sorti e  d ' i n tégrateu r d e  vi tesse  

457  Get  Sorti e  d e  boucle  d e  vi tesse  

480  Get  Cons i gne  d 'accélérati on  

481  Set*  Compensation  d 'accélération  

482  Get  Référence  d 'accél ération  

483  Get  Retour en  accélérati on  

490  Get  Cons i gne  de  couple  

491  Set*  Compensation  de  coupl e  

492  Get  Référence  de  coupl e  

493  Get  Référence  de  coupl e  fi l trée  

494  Get  Référence  de  coupl e  l im i tée  

520  Get  Cons i gne  de  cou ran t I q  

521  Get  Lim i te  de  couran t opérato i re  

523  Get  Ang le  é l ectri que  du  moteur 

524  Get  Référence  de  courant  I q  

525  Get  Référence  de  courant  I d  

527  Get  Erreur de  cou ran t I q  

528  Get  Erreur de  cou ran t  I d  

529  Get  Retour d e  cou ran t I q  

530  Get  Retour d e  cou ran t I d  

531  Get  Découplage  Vq  

532  Get  Découplage  Vd  

533  Get  Sorti e  d e  tens i on  Vq  

534  Get  Sorti e  d e  tens i on  Vd  

535  Get  Sorti e  d e  tens i on  U  

536  Get  Sorti e  d e  tens i on  V  

537  Get  Sorti e  d e  tens i on  W 

538  Get  Retour d e  cou ran t U  

539  Get  Retour d e  cou ran t V 

540  Get  Retour d e  cou ran t W 

541  Get  Décal age  de  cou ran t U  

542  Get  Décal age  de  cou ran t V 

543  Get  Décal age  de  cou ran t W  

565  Get  Compensation  de  g l i ssement  

600  Get  Fréquence  de  sorti e  

601  Get  Cou ran t de  sorti e  

602  Get  Tension  de  sorti e  

603  Get  Pu i ssance  de  sorti e  

 

La polari té  de  mouvement peut également i n fl uer sur l es  attribu ts  de  l im i te  de  pos i ti on  
d i rectionnel l e,  de  vi tesse,  d 'accélération  et de  couple.  Lorsque  l a  configuration  de  m ise  à  
l 'échel l e  du  mouvement est défi n ie  su r M ise  à  l 'échel l e  du  d isposi ti f d 'en traînement,  
l ' i nvers ion  de  l a  polari té  de  mouvement exige  que  l es  valeurs  pos i ti ves  et négatives  de  l im i te  
de  pos i tion ,  de  vi tesse,  d 'accélération  et  de  couple  soien t permutées  en tre  l ' i n terface  de  
Connexion  CIP  Motion  et l a  s tructure  de  commande  in terne  du  d isposi ti f d 'en traînement.  
Lorsque  l a  configuration  de  m ise  à  l 'échel l e  du  mouvement est défi n ie  sur M ise  à  l 'échel le  du  
convertisseur,  l ' i nvers ion  de  l a  polari té  de  mouvement exige  que  les  valeurs  posi ti ves  et 
négatives  de  l im i te  de  posi ti on ,  de  vi tesse,  d 'accélération  et de  couple  dans  l 'Objet Axe  de  
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commande de  mouvement soient permutées  avec les  attributs  correspondants  dans  l 'Objet 
Axe  de  d ispos i ti f de  mouvement.  Par exemple,  l a  va leur posi ti ve  – l im i te  de  vi tesse  dans  l e  
con trôleur serai t  m ise  en  correspondance avec la  valeur négative  – l im i te  de  vi tesse  dans  l e  
d isposi ti f d 'en traînement.  Une  l i ste  exhaustive  de  ces  attributs  de  l im i te  de  d i rection  est  
défin ie  dans  le  Tableau  42.  

Tableau  42  – Attributs  de  l imi te  de  d irection  affectés  par l a  polari té  de  mouvement  

ID  Attribu t  Règ le  
d 'accès  

Nom  de  l ’ attribut de  signal  

374  Set Vi tesse  de  rampe – pos i ti ve  

375  Set Vi tesse  de  rampe – négati ve  

376  Set  Accélération  de  rampe  

377  Set Décél érati on  de  rampe 

448  Set L im i te  de  posi ti on  – Posi ti ve  

449  Set  L im i te  de  posi ti on  – négati ve  

473  Set  L im i te  de  vi tesse  – Posi ti ve  

474  Set  L im i te  de  vi tesse  – Négati ve  

485  Set Lim i te  d 'accélération  

486  Set  L im i te  de  décél ération  

504  Set  L im i te  de  coupl e  posi ti ve  

505  Set L im i te  de  coupl e  négati ve  

 

7.3.4  Attribu ts  de  données  de  connexion  

7.3.4. 1  Général i tés  

Le  Tableau  43  contient  l es  attribu ts  de  données  de  connexion  associés  à  une  instance  Objet  
Axe  de  d ispos i ti f de  mouvement.  Ces  attribu ts  sont des  é léments  con tenus  dans  l 'en-tête  de 
l a  structure  des  données  de  Connexion  CIP  Motion  qu i  rég issent l e  format et  l ' in terprétation  
des  données  de  connexion .  
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Tableau  43  – Attributs  de  données  de  connexion  

ID  
Attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d 'attribu t Sémantique  des  valeurs  

89  Facu l tati f – 
Tous   

Set*   É tat  de  
commande  

BYTE  
(OCTET)  

Champ matri cie l  qu i  con tien t  l es  b i ts  d ’état  du  con trô leu r.  

Voi r l a  sémanti que  en  7 . 3 . 4. 2 . 2 .  

Champ de  b i t:  
0  =  Configurati on  complète  
1  =  (réservé)  
2  =  Bus  de  converti sseu r acti vé  
3  =  Bus  de  converti sseu r sans  
charge  
4  =  Perte  de  pu i ssance  en  
couran t a l ternati f du  
converti sseu r 
5  =  (réservé)  
6  =  (réservé)  
7  =  (réservé)  

90  Obl i gatoi re  – 
Tous   

Set*   Ensemble  de  
données  
réel l es  

BYTE  
(OCTET)  

Champ matri cie l  qu i  déterm ine  l es  val eu rs  de  données  de  
réaction  réel l es  transm ises  au  con trôl eu r dans  l e  cad re  d 'une  
connexi on  D i spos i ti f-Contrôl eu r.  

Voi r l a  sémanti que  en  7. 3. 4 . 2 . 2 .  

Champ de  b i t:  
0  =  Retou r en  pos i ti on  (O/C)  
1  =  Retou r en  vi tesse  (F/C)  
2  =  Retou r en  accél ération  (F)  
3  =  (réservé)  
4  =  (réservé)  
5  =  (réservé)  
6  =  Nombre  de  cycl es  de  
dérou l ement a  
7  =  Déplacement  d e  posi ti on  a  

91  Obl i gatoi re  – 
D   

Set*   Ensemble  de  
données  de  
cons igne  

BYTE  
(OCTET)  

Champ matri ciel  qu i  déterm ine  l es  val eu rs  de  données  de  
consigne  m ises  à  j ou r par l e  contrôl eu r  

Voi r l a  sémanti que  en  7. 3. 4 . 2 . 4.  

Champ de  b i t:  
0  =  Commande  de  posi ti on  
(O/P)  
1  =  Consigne  de  vi tesse  (O/V)  
2  =  Consigne  d 'accél ération  (F)  
3  =  (Consigne  de  couple)  
4  =  (réservé)  
5  =  (réservé)  
6  =  Nombre  de  cycl es  de  
dérou l ement  a  
7  =  Déplacement  d e  posi ti on  a  
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ID  
Attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d 'attribu t Sémantique  des  valeurs  

92  Obl i gatoi re  – 
PVT 

Facu l tati f – 
F  

Set*   Commande  
de  consigne  

BYTE  
(OCTET)  

Contrôl e  l e  comportement des  données  de  consigne  cycl i ques,  y 
compris  l e  format  des  données  de  posi ti on  de  consigne  et  l a  
méthode  d ' i n terpol ation  ou  d 'extrapol ation  appl i q uée  aux 
données  de  cons igne  de  posi ti on ,  vi tesse  et  accélération  
provenant du  p l an i fi cateu r d e  mouvement  en  fonction  de  l a  
datati on  associée.   

Voi r l a  sémanti que  en  
7 . 3 . 4 . 2 . 5.  

93  Obl i gatoi re  – 
P  

Facu l tati f – 
FVT 

Get   Temps  de  
consigne  
cible   

LI NT  Datati on  associée  aux données  de  cons igne  provenant  d u  
p l an i fi cateu r d e  mouvement  et  u ti l i sée  par l es  i n terpolateurs  fi ns  
de  commande.  Le  temps  de  consigne  ci b le  est  l a  somme de  l a  
Datati on  du  con trôleur,  d e  l a  valeu r Datation  du  d i sposi ti f et  de  l a  
m ise  à  j our de  consigne  cib le  associée  à  cette  i nstance  d 'axe.  Le  
format  de  datation  est  absol u  e t  su i t  l a  norme  CIP  Sync,  0  
correspondant  au  1 er j anvi er 1 970.  

Nanosecondes  (CIP  Sync 
absolu )  

94  Obl i gatoi re  – 
Tous   

Set*    Ensemble  de  
données  
d 'état  

BYTE  
(OCTET)  

Champ matri cie l  qu i  déterm ine  l es  val eu rs  de  données  d 'état  à  
transmettre  au  contrôleur d ans  l e  cadre  d 'une  connexi on  
D i sposi ti f-Contrô leu r.  

Voi r l a  sémanti que  en  
7 . 3 . 4 . 2 . 6.  

95  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

E  

Set*    Ensemble  de  
données  
d 'en reg istre-  
ment 

BYTE  
(OCTET)  

Champ matri cie l  qu i  déterm ine  l es  val eu rs  de  données  
d 'événement d 'enreg istrement actuel l ement  m ises  à  j our par l e  
contrôl eu r dans  l e  cad re  de  l a  connexi on  Contrôleur-D isposi ti f.   

La  fonction  Enreg istrement fenêtré  est  appl i cable  un i quement 
l orsque  l a  confi guration  de  m ise  à  l 'échel l e  est  défi n i e  sur M ise  à  
l 'échel l e  du  d i spos i ti f d 'en traînement.  

Le  format des  données  d 'événement  d 'en reg istrement  est  défi n i  
en  7 . 3 . 4. 2 . 6  

Champ de  b i t:  
0  =  Posi ti on  du  fron t  pos i ti f de  
l a  fenêtre  d ’enreg istrement  1  
(F)  
1  =  Posi ti on  du  fron t  négati f d e  
l a  fenêtre  d ’enreg istrement  1  
(F)  
2  =  Posi ti on  du  fron t  pos i ti f de  
l a  fenêtre  d ’enreg istrement  1  
(F)  
3  =  Posi ti on  du  fron t  négati f d e  
l a  fenêtre  d ’enreg istrement  1  
(F)  
4  =  (réservé)  
5  =  (réservé)  
6  =  (réservé)  
7  =  (réservé)  
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96  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

E  

Set*    Ensemble  de  
données  
d 'ori g i ne  

BYTE  
(OCTET)  

Champ matri cie l  qu i  déterm ine  l es  val eu rs  de  données  
d 'événement d 'ori g i ne  actuel l ement m ises  à  j our par l e  con trô leu r 
dans  l e  cadre  de  l a  connexion  Contrôl eu r-Disposi ti f.   

Le  format des  données  d 'événement d 'ori g i ne  est  défi n i  en  
7 . 3. 4. 2 . 6  

Champ de  b i t:  
0  =  Seu i l  de  couple  d 'ori g i ne  
(F)  
1  =  Temps  de  coupl e  d 'ori g i ne  
(F)  
2  =  (réservé)  

3  =  Réservé  

4  =  (réservé)  
5  =  (réservé)  
6  =  (réservé)  
7  =  (réservé)  

97  Obl i gatoi re  – 
M ise  à  
l 'échel l e  

E  

Set*    Ensemble  de  
données  
d 'observa-  
t i on  

BYTE  
(OCTET)  

Champ matri cie l  qu i  déterm ine  l es  val eu rs  de  données  
d 'événement d 'observati on  actuel l ement m ises  à  j ou r par l e  
contrôl eu r dans  l e  cad re  de  l a  connexi on  Contrôleur-D isposi ti f.   

La  fonction  Posi ti on  d 'observation  est  appl i cable  u n iquement 
l orsque  l a  confi guration  de  m ise  à  l 'échel l e  est  défi n i e  sur M ise  à  
l 'échel l e  du  d i spos i ti f d 'en traînement.  

Le  format des  données  d 'événement d 'observation  est  défi n i  en  
7 . 3. 4. 2 . 6  

Champ de  b i t:  
0  =  Pos i ti on  d 'observati on  1 (O)  
1  =  Pos i ti on  d 'observati on  2  (F )  
2  =  (réservé)  

3  =  Réservé  

4  =  (réservé)  
5  =  (réservé)  
6  =  (réservé)  
7  =  (réservé)  

a  Exigé  en  E  avec m ise  à  l 'échel l e  du  d i sposi ti f d 'en traînement.  
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7.3.4.2  Sémantique  

7.3.4.2 .1  Attribu t N °  89  – État  de  commande  

Les  b i ts  i nd ividuels  dans  le  champ de  b i t  État de  commande sont u ti l i sés  comme ind iqué  ci -
dessous.  

Configuration  complète:  Ce  b i t  est défi n i  l orsque  l e  con trôleur a  achevé l a  configuration  de  
tous  l es  attribu ts  d ’ instances  d ’axe  pendant  l a  phase  d ’ in i tia l i sation .  

Bus  de  convertisseur acti vé:  Ce  b i t,  l e  cas  échéant,  est défi n i  par l e  contrôleur l orsque  tous  
l es  convertisseurs  associés  ou  les  d isposi ti fs  d ’en traînement CIP  Motion  à  convertisseurs  
i n tégraux ou  l es  d ispos i ti fs  d ’entraînement CIP  Motion  à  convertisseurs  externes  non  CIP,  
fourn issant l ’ a l imentation  de  bus  à  couran t con tinu  à  ce  d isposi ti f,  on t i nd iqué  au  con trôleur 
que  l a  tension  de  bus  à  courant con ti nu  a  atte in t un  n iveau  opérationnel  te l  qu ’ i nd iqué  par l e  
ou  l es  convertisseurs  défin issant l e  b i t  S tatu t d ’axe,  bus  acti vé.  Ce  b i t  n ’est appl icable  qu ’aux 
d ispos i ti fs  d ’en traînement qu i  prennent en  charge  la  fonctionnal i té  Partage  de  bus  à  courant 
con tinu  et qu i  son t en  mesure  de  qual i fi er l e  s tatu t Bus  à  courant continu  activé  du  d isposi ti f 
d ’entraînement en  fonction  de  ce  bi t.  

Bus  de  convertisseur sans  charge:  Ce  b i t,  l e  cas  échéant,  est défin i  par l e  con trôleur 
l orsqu ’un  convertisseur associé  ou  un  d ispos i ti f d ’entraînement CIP  Motion  à  convertisseur 
i n tégra l  ou  un  d ispos i ti f d ’entraînement CIP  Motion  connecté  à  un  convertisseur externe  non  
CIP,  fourn issan t l ’a l imentation  de  bus  à  couran t con tinu  à  ce  d isposi ti f,  a  demandé que  ce  
d isposi ti f arrête  de  s ’a l imenter par le  bus  à  courant conti nu .  Lorsque  le  b i t  Bus  de  
convertisseur sans  charge  est défin i ,  l e  d ispos i ti f doi t  générer une  exception  de  Partage  
d ’a l imentation  de  bus  s i  l a  structure  de  pu issance  du  d isposi ti f est acti vée  et a l imentée  par l e  
bus  à  couran t con ti nu .  Ce  b i t  n ’est appl icable  qu ’aux d ispos i ti fs  d ’en traînement qu i  prennent 
en  charge  l a  fonctionnal i té  Partage  de  bus  à  courant con tinu  et qu i  son t en  mesure  de  
générer une  exception  de  Partage  d ’a l imentation  de  bus  en  fonction  de  ce  b i t.  

Perte  de  pu issance en  courant a l ternati f du  convertisseur:  Ce  b i t,  l e  cas  échéant,  est défin i  
par l e  contrôleur l orsqu ’un  convertisseur associé  ou  un  d ispos i ti f d ’en traînement CIP  Motion  à  
convertisseur i n tégra l  ou  un  d isposi ti f d ’en traînement CIP  Motion  connecté  à  un  convertisseur 
externe  non  CIP,  a  détecté  une  perte  de  pu issance d ’en trée  en  courant a l ternati f.  Lorsque  l e  
b i t  Perte  de  pu issance  en  couran t al ternati f du  convertisseur est défi n i ,  l e  d isposi ti f doi t  
générer une  exception  de  Perte  de  pu issance en  couran t a l ternati f du  convertisseur s i  l a  
structu re  de  pu issance du  d ispos i ti f est acti vée .  Ce  b i t  est supprimé  lorsque  l e  con trôleur a  
déterm iné  que  tous  l es  convertisseurs  associés  fourn issant l ’a l imen tation  de  bus  à  courant  
con tinu  à  ce  d ispos i ti f on t l a  pu issance d ’en trée  en  couran t a l ternati f suffisante  pour les  
opérations  de  convers ion .  Ce  b i t  n ’est appl icable  qu ’aux d ispos i ti fs  d ’entraînement qu i  
prennent en  charge  l a  fonctionnal i té  Partage  de  bus  à  couran t continu  et qu i  son t en  mesure  
de  générer une  exception  de  Perte  de  pu issance en  couran t al ternati f du  convertisseur en  
fonction  de  ce  b i t.  

7.3.4.2 .2  Attribu t N °  90  – Ensemble  de  données  réel les  

Généralement,  la  va leur Ensemble  de  données  réel l es  est déterm inée  par le  mode  de  
commande opérationnel  comme défin i  dans  l e  Tableau  44 .  

Tableau  44 – Détermination  de  l a  valeur Ensemble  de  données  réel les  

Bi t  Données  réel les   N  F  P  V T  

0  Posi ti on   X  X  ()a  ( )a  

1  Vi tesse    X  ( )a  ( )a  

2  Accélération       

3  Couple       X  

a  Le  retour en  pos i ti on  est  sél ectionné  l orsque  l e  d i sposi ti f de  réaction  est  présent,  et  l e  retour en  vi tesse  est  
sé lectionné  l orsqu ' i l  est  confi guré  pou r u n  fonctionnement sans  capteu r ou  sans  codeur.  

International  Electrotechnical  Commission

 



 – 436  – I EC 61 800-7-202: 201 5  © I EC  201 5  

 

7.3.4.2 .3  Attribut N °  91  – Ensemble  de  données  de  consigne  

Généralement,  la  va leur Ensemble  de  données  de  consigne  est déterm inée  par l e  mode  de  
commande opérationnel  comme défin i  dans  l e  Tableau  45.  

Tableau  45  – Détermination  de  l a  valeur Ensemble  de  données  de  consigne  

Bi t  Données  de  consigne   N  F  P  V T  

0  Posi ti on     ( )a    

1  Vi tesse    X  X   

2  Accélération       

3  Couple       X  

a  Le  con trô leu r envoi e  des  données  de  posi ti on  de  consigne  avec val eu r à  vi rgu l e  fl ottante  ou  valeur en tière,  
mai s  j amais  l es  deux.  L'en tier est  transm is  un iquement  l orsque  l e  d i sposi ti f d 'en traînement  ne  prend  pas  en  
charge  l es  données  de  consigne  de  pos i ti on  à  vi rgu le  fl ottante  en  doubl e  précis ion .  

 

7.3.4.2 .4  Attribut N °  92  – Commande  de  consigne  

L'attribut  Commande  de  cons igne  rég i t  l a  méthode d ' i n terpolation /extrapolation  appl iquée  aux 
données  de  cons igne  de  pos i ti on ,  de  vi tesse  et d 'accélération  provenant  du  p lan i ficateur de  
mouvement en  fonction  de  l a  datation  associée,  comme spéci fié  à  l a  F igure  61 .  

  OCTET à  8  bi ts    

 
Format de  mot Commande de  consigne  

Bi ts  4-7:  (Réservé)  B i ts  2-3:  Énumérati on  

Type  de  données  de  pos i ti on  de  
consigne  

B i ts  0-1 :  Énumérati on  

M ise  à  j ou r de  consigne  cible  

IEC 

Figure 61  – Champ de  mot Commande de  consigne  

Les  deux prem iers  bi ts  de  cet attribu t à  8  b i ts  représentent l a  m ise  à  j our de  cons igne  cible,  
qu i  déterm ine  l e  nombre  de  périodes  de  m ise  à  j our ajouté  à  l a  datation  des  données  de  
cons igne  afin  de  déterm iner le  Temps  absolu  auquel  est destinée  l a  va leur de  données  de  
cons igne,  c'est-à-d i re  l e  temps  de  cons igne  cib le  (voi r Tableau  46) .  Pour p lus  de  détai ls  sur l a  
commande d ' i n terpolation  et  d 'extrapolation ,  voi r 7. 6. 6 .2 .  

Tableau  46  – Défin i tion  de  l 'énumération  de  m ise  à  jour de  consigne  cible  

Énum.  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  O/P  Imméd iate  Une  m ise  à  j ou r d e  cons igne  ci ble  d e  0  impl i que  que  l es  
données  de  consigne  son t  à  appl i q uer imméd iatement  à  l a  
s tructu re  de  commande  du  d i sposi ti f.  

1  O/P  Extrapol er (+1  UP)  Une  m ise  à  j ou r d e  cons igne  ci ble  d e  1  impl i que  que  
l 'extrapolati on  est  à  u ti l i ser pour appl i quer l es  données  de  
consigne  à  l a  s tructure  de  commande  du  d i sposi ti f en  fonction  
de  l 'a j ou t  d 'une  période  de  m ise  à  j our à  l a  datation  de  
consigne.  

2  O/P  I n terpoler (+2  UP)  Une  m ise  à  j ou r d e  cons igne  ci ble  d e  2  impl i que  que  
l ' i n terpolation  fi ne  est  à  u ti l i ser pou r appl i q uer l es  données  de  
consigne  en  fonction  de  l 'a j ou t  de  deux périodes  de  m ise  à  j our 
à  l a  d atation  de  consigne.  

3   (Réservé)  -  
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Le  Tableau  47  spéci fi e  l es  va leurs  appl icables  au  champ de  type  de  données  de  posi tion  de  
cons igne.  

Tableau  47  – Défin i tion  de  l 'énumération  de  type de  données  de  position  de  consigne  

Énum.  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  F/P  a  LREAL (Vi rgu le  
fl ottante  à  64  b i ts)  

Un  type  de  données  de  posi ti on  de  consi gne  de  0  correspond  
au  type  LREAL,  ou  à  un  type  de  données  à  vi rgu le  fl ottante  en  
double  précis ion .  I l  est  préférable  q ue  l a  m ise  en  œuvre  
prenne  en  charge  ce  type  de  données  dans  l a  mesure  où  i l  
fou rn i t  au  d i spos i ti f d 'en traînement  une  i n formation  de  
commande  fractionnée,  ce  qu i  produ i t  u n  mouvement  régu l i er.  

1  F/P  a  D I NT (enti er à  32  
b i ts)  

Un  type  de  données  de  posi ti on  de  consi gne  de  1  correspond  
au  type  DN IT,  ou  à  un  type  de  données  à  en ti er s i gné  à  32  
b i ts .  Ce  type  de  données  est  appl i cable  aux d i sposi ti fs  
d 'en traînement  s imples  qu i  n 'exigen t  pas  l a  précis ion  d 'une  
val eu r de  posi ti on  de  consigne  à  vi rgu le  fl ottante  ou  ne  
comporten t  pas  de  pri se  en  charge  matérie l l e  su ffi sante  pour 
une  val eu r mathématique  à  vi rgu le  fl ottante  en  double  
précis ion .  

3-4   (Réservé)  -  

a  Lorsque  l 'axe  est  confi gu ré  pour l e  fonctionnement  en  mode  d 'asservissement  de  posi ti on ,  au  moins  un  des  
types  de  données  de  posi ti on  de  consigne  défi n i s  do i t  être  pri s  en  charge  par l e  d i sposi ti f.  

 

7.3.4.2 .5  Attribut N °  94  – Ensemble  de  données  d 'état  

L'attribut Ensemble  de  données  d 'état  est un  ensemble  de  b i ts  à  8  b i ts  i nd iquan t quels  
attributs  État son t à  transmettre  au  contrôleur dans  l e  cadre  d 'une  connexion  D isposi ti f-
Contrôleur (voi r Tableau  48).  Les  données  d 'état  apparaissent dans  l e  même ordre  que  les  
numéros  de  b i t.  Ains i ,  l es  données  de  type/code de  défaut d 'axe  apparaissent  avant les  
données  de  datation  de  défau t d 'axe  dans  l a  s tructure  Ensemble  de  données  d 'état.  P lus ieurs  
attribu ts  comprenant un  é lémen t de  données  d 'état sélectionné  son t transm is  dans  l 'ordre  de  
hau t en  bas.  Ains i ,  l e  type  de  défau t d 'axe  est  transm is  avant le  Code  de  défaut d 'axe.  

Tableau  48  – Défin i tions  du  b i t  Ensemble  de  données  d 'état  

Bi t  É lément de  données  d 'état produ i t  Type de  données  

0  Type  de  défau t  d 'axe   

Code  de  défaut  d 'axe  

Sous-code  de  défaut  d 'axe  

Action  de  défaut  d 'axe  

Datati on  de  défau t  d 'axe  

USINT  

USINT  

USINT  

USINT  

LINT  

1  Type  d 'al arme  d 'axe  

Code  d 'a larme d 'axe  

Sous-code  d 'a larme  d 'axe   

É tat  d 'a larme d 'axe  

Datati on  d 'a larme  d 'axe  

USINT  

USINT  

USINT  

USINT  

LINT  

2  S tatu t  d ’ axe  

S tatu t  d ’ axe  – Mfg  

DWORD 

DWORD  

3  S tatu t  d 'E/S  d ’axe  

S tatu t  d 'E/S  d ’axe  Mfg  

DWORD 

DWORD 
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Bi t  É lément de  données  d 'état produ i t  Type de  données  

4  Statu t  de  sécuri té  d ’ axe  

S tatu t  de  sécuri té  d ’ axe  Mfg  

É tat  de  sécuri té  d ’axe  

Rempl i ssage[3}  

DWORD 

DWORD 

USINT 

USINT[3]  

5  (Réservé)  (Réservé)  

6  (Spéci fi q ue  au  fou rn i sseur)  (Spéci fi que  au  fou rn i sseur)  

7  (Spéci fi q ue  au  fou rn i sseur)  (Spéci fi que  au  fou rn i sseur)  

 

7.3.4.2 .6  Attributs  N °  95 et 97  – Format de  données  d 'événement d 'enreg istrement,  
d 'orig ine  et d 'observation   

Le  format des  données  d 'événement d 'enreg istrement est défin i  dans  l e  Tableau  49  

Tableau  49  – Format de  données  d 'événement d 'enregistrement  

Bi t  Données  d 'enreg istrement  Format 

0  Fenêtre  Pos  d 'en reg  1   D INT (max)  

D INT (m in)  

1  Fenêtre  Neg  d 'en reg  1   D INT (max)  

D INT (m in)  

2  Fenêtre  Pos  d 'en reg  2   D INT (max)  

D INT (m in)  

3  Fenêtre  Neg  d 'en reg  2   D INT (max)  

D INT (m in)  

 

Le  format des  données  d 'événement d 'ori g ine  est défin i  dans  l e  Tableau  50  

Tableau  50  – Format de  données  d 'événement d 'orig ine  

Bi t  Données  d 'orig ine   Format 

0  Seu i l  d e  couple  d 'ori g i ne   REAL 

1  Temps  de  couple  d 'ori g i ne   REAL 

 

Le  format des  données  d 'événement d 'observation  est défi n i  dans  l e  Tableau  51  

Tableau  51  – Format de  données  d 'événement d 'observation  

Bi t  Données  d 'orig ine   Format 

0  Posi ti on  d 'observation  1   D INT 

1  Posi ti on  d 'observation  2   D INT 

 

7.3.5  Attribu ts  du  moteur 

7.3.5. 1  Général i tés  

Les  tab leaux d 'attribu t ci -dessous  con tiennent  l es  attribu ts  de  configu ration  du  moteur 
associés  à  l ' i nstance  Objet Axe  de  d ispos i ti f de  mouvement qu i  s 'appl i quen t aux d i fférentes  
technolog ies  de  motorisation .  Ces  technolog ies  i ncluent l es  moteurs  rotati fs,  l i néaires,  à  
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a imant permanent et  à  i nduction  tri phasés.  Les  attributs  du  moteur sont donc organ isés  en  
fonction  des  d i fféren ts  types  de  moteur.  La  catégorie  Besoin  dans  l a  m ise  en  œuvre  d 'un  
attribut  est fonction  du  con texte  du  type  de  moteur et,  par conséquen t,  du  con texte  du  tableau  
dans  l equel  ces  attributs  apparaissent.  Le  cas  échéan t,  Standard  peu t être  d isti ngué  de  
Facu l tati f par l es  abréviations  PM  (Aimant permanent – Permanent Magnet)  et IM  (Moteurs  à  
i nduction  – I nduction  Motors).  Dans  l a  fam i l l e  des  moteurs  PM,  i l  existe  une  au tre  
d i fférenciation  en tre  moteur SPM  (Aimant permanen t de  surface  – Surface  PM)  et moteur I PM  
(Aimant permanent d ’ i n térieur – I n terior PM).  I l  est sous-en tendu  que  ces  attributs  de  moteur 
son t appl icables  à  tous  l es  modes  d 'en traînement,  F ,  P,  V et T,  mais  ne  son t pas  appl icables  
pour l es  configurations  d ’axe  N  ou  Pas  de  commande en  l ’absence de  fonction  de  commande  
de  moteur acti ve.  

Ce  paragraphe  7 . 3 . 5  a  pour obj et de  défin i r l 'ensemble  m in imal  d 'attribu ts  ob l i gatoi res  à  l a  
prise  en  charge  de  l ' i n terchangeabi l i té  du  d ispos i ti f CI P  Motion .  I l  s 'ag i t de  s 'assurer que  l e  
con trôleur a  fourn i  l e  nombre  su ffisant de  données  paramétriques  pour un  d isposi ti f conforme 
à  CIP  Motion ,  c'est-à-d i re  un  d ispos i ti f d 'en traînement,  et  qu 'un  moteur donné  est commandé  
de  man ière  efficace.  

Pour les  moteurs  à  i nduction ,  l 'Objet  Axe  de  d ispos i ti f de  mouvement s 'appu ie  sur l e  modèle  
de  motorisation  du  ci rcu i t  équ iva lent phase-neutre  recommandé  I EEE  Std  1 1 2  reposant sur l a  
configuration  "Wye"  (voi r F i gure  62) .  Les  va leurs  de  réactance,  X,  sont associées  à  l eurs  
valeurs  d ' i nductance correspondantes,  L ,  par l 'équation  X =  ω  ×  L ,  où  ω  est la  fréquence 
ass ignée du  moteur.  La  notation  primaire  (X2 ’ ,  R2 ’ ,  par exemple)  i nd ique  que  l es  valeurs  de  
composan t rotorique  réel l es  X2  e t  R2  fon t référence au  côté  stator du  rapport d 'enrou lement 
stator-rotor.  

 

Figure 62  – IEEE  Std  1 1 2  par modèle  de  moteur phasé  

Pour l es  moteurs  à  a imant permanent,  l 'Obj et Axe  de  d isposi ti f de  mouvement suppose de  
défin i r tous  l es  paramètres  moteur dans  l e  contexte  d 'un  modèle  de  moteur entre  phases.  

7.3.5.2  Attribu ts  généraux du  moteur 

Le  Tableau  52  et l e  Tableau  53  con tiennen t l es  attribu ts  généraux du  moteur qu i  s 'appl i quen t 
à  tou tes  les  technolog ies  de  motorisation .  
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Tableau  52  – Attributs  généraux d ' informations  sur l e  moteur 

ID  
attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

1 31 0  Facu l tati f  Get   Numéro  
de  l ot  d u  
moteur 

SHORT 
STRING  
(CHAINE  
COURTE)  

Chaîne  de  32  caractères  
qu i  précise  l e  numéro  de  
l ot  du  moteur.  

Lorsque  l e  numéro  de  l ot  
du  moteur n 'est  pas  
d i spon ib l e,  l e  d i sposi ti f 
d 'en traînement règ le  cet  
attri bu t  su r u ne  chaîne  
nu l l e .  

Par exemple   
MPL-B31 0F  

1 31 1  Facu l tati f  Get   Numéro  
de  séri e  
du  
moteur 

SHORT 
STRING  
(CHAINE  
COURTE)   

Chaîne  de  1 6  caractères  
qu i  précise  l e  numéro  de  
série  d u  moteur.  

Lorsque  l e  numéro  de  
série  d u  moteur n 'est  pas  
d i spon ib l e,  l e  d i spos i ti f 
d 'en traînement règ le  cet  
attri bu t  su r u ne  chaîne  
nu l l e .  

Par exemple   
001 2003400560078  

1 31 2  Facu l tati f  
(Moteur 
NV)  

Get  Code  de  
date  d u  
moteur 

SHORT 
STRING  
(CHAINE  
COURTE)   

Chaîne  de  1 6  caractères  
qu i  précise  l a  date  de  
fabricati on  du  moteur.  

Lorsque  l e  code  de  date  
du  moteur n 'est  pas  
d i spon ib l e,  l e  d i spos i ti f 
d 'en traînement règ le  cet  
attri bu t  su r u ne  chaîne  
nu l l e .  

Par exemple   
J an -01 -2005  
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Tableau  53  – Attributs  généraux de  configuration  du  moteur 

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

1 31 3  Obl i gatoi re   Set    Source  de  
données  d u  
moteur 

USINT  Énumération  qu i  précise  l a  sou rce  des  données  d u  moteur pour l e  
d i spos i ti f d 'en traînement.   

NV du  contrôl eu r impl i que  que  l es  attri bu ts  du  moteur sont  dédu i ts  de  
l a  mémoi re  non  vol ati l e  d u  con trôleur l ors  d u  processus  de  
confi gu rati on  d u  d i sposi ti f d 'en traînement.  

NV du  d i sposi ti f d 'en traînement  impl i que  que  l es  attri bu ts  d u  moteur 
son t  dédu i ts  d i rectement  de  l a  mémoi re  non  volati l e  du  d i spos i ti f 
d 'en traînement.  Dans  ce  mode,  seu l  un  ensemble  m in imal  de  moteurs  
et  de  réaction  du  moteur ( réaction  1 )  est  exigé  pour confi gu rer l e  
d i spos i ti f d 'en traînement.  

 NV moteur impl i que  que  l es  attri bu ts  d u  moteur son t  d édu i ts  de  l a  
mémoi re  non  volati l e  d ' un  d i sposi ti f de  réaction  i n te l l i gent  monté  su r l e  
moteur équ ipé  d 'une  i n terface  série.  De  même,  dans  ce  mode,  seu l  un  
ensemble  m in imal  de  moteurs  et  de  réaction  du  moteu r ( réacti on  1 )  
est  exigé  pour confi gurer l e  d i sposi ti f d 'en traînement.  

Les  attri bu ts  de  moteu r et  de  réaction  du  moteur transm is  au  d i sposi ti f 
d 'en traînement  en  mode  NV D i sposi ti f d 'en traînement  ou  Moteur son t  
tenus  s implement  de  confi rmer que  l e  contrôleur et  l e  d i sposi ti f 
d 'en traînement  conviennent des  valeurs  des  attri bu ts  cri ti ques  pour 
une  opérati on  de  m ise  à  l 'échel l e.  Lorsque  l es  valeurs  d 'attri bu t  NV 
dans  l e  d i sposi ti f d 'en traînement  d i ffèren t  d es  val eu rs  défi n ies  par l e  
con trôl eu r,  l e  d i spos i ti f d 'en traînement  doi t  re jeter l e  service  Défi n i r,  
l 'É tat  général  i n d i quan t u ne  val eur Attri bu t  non  val i de.  

La  l i s te  actuel l e  d es  attri bu ts  d e  moteur et  d e  réaction  de  moteur 
transm is  au  d i spos i ti f d 'en traînement dans  l es  modes  NV est  l a  
su ivan te:  
1 .  Un i té  moteur 
2 .  Un i té  de  réacti on  1  
3 .  Type  de  réaction  1  
4 .  Méthode  de  démarrage  de  réaction  1  
5 .  Résol u tion  de  cycl e  de  réaction  1  
6 .  I n terpol ation  de  cycl e  de  réaction  1  
7 .  Rotati ons  de  réaction  1  
8 .  Du rée  de  réaction  1  

B i ts  0  à  3 :  Enum  
0  =  NV contrôleur (O)  
1  =  NV d i sposi ti f d 'en traînement 
(F)  
2  =  NV moteur (F)  
3  à  1 27  =  ( réservé)  
1 28  à  255  =  (spéci fi que  au  
fourn i sseur)  
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

1 31 4  Obl i gatoi re  Set   Code  de  
d i sposi ti f du  
moteur 

UDINT Numéro  u n ique  affecté  à  un  numéro  de  l ot  d u  moteur.  Cette  valeu r 
permet de  s 'assurer que  l es  données  du  moteur et  l es  données  de  
confi gu rati on  d u  d i spos i ti f de  réaction  i n tég ra l  monté  su r l e  moteu r 
provenant  du  contrôl eu r correspondent  aux données  réel l es  d u  moteur 
et  de  réaction  associées  au  d i spos i ti f d 'en traînement.  Cette  
comparaison  est  un i quement val i de  s i  l a  source  de  données  d u  
moteur est  NV contrôleur,  l e  moteu r étan t  équ ipé  d 'un  d i sposi ti f de  
réaction  i n tel l i gen t.  q u i  i d en ti fi e  l e  moteur d e  façon  posi ti ve.  S i  l es  
codes  ne  correspondent  pas,  l e  d i sposi ti f d 'en traînement génère  un  
acqu i ttement négati f.  Les  codes  de  d i spos i ti f d u  moteur son t  affectés  
par l e  constructeur du  moteu r.  Une  val eu r de  0  appl i cable  au  code  de  
d i sposi ti f du  moteu r do i t  être  acceptée  par l e  d i spos i ti f d 'en traînement 
sans  comparai son .  

 

1 31 5  Obl i gatoi re   Set   Type  de  
moteur 

USINT  Énumération  qu i  précise  l a  technol og i e  du  moteu r.  

Lorsque  l a  sou rce  de  données  du  moteur est  NV moteur ou  NV 
d i spos i ti f d 'en traînement,  l e  type  de  moteur peu t  ne  pas  être  connu  du  
con trôl eu r,  mais  en  revanche  d u  d i sposi ti f d 'en traînement,  de  sorte  
que  ce  dern ier peu t  fonctionner dans  ce  cas  sans  que  l e  contrôl eur 
spéci fi e  l e  type  de  moteur.  Dans  ce  mode,  l e  type  de  moteur ne  doi t  
pas  être  transm is  par l e  contrôl eur.  S ' i l  est  reçu ,  i l  d oi t  être  re j eté,  
l 'É tat  général  i n d i quan t u ne  val eur Attri bu t  non  val i de.  

Lorsque  l a  sou rce  de  données  du  moteur est  u ne  fi che  techn i que  ou  
une  base  de  données,  un  type  de  moteur non  spéci fi é,  l orsqu ' i l  est  
reçu  par l e  d i spos i ti f d 'en traînement l ors  de  l a  confi gu rati on ,  i nd i que  
que  l a  confi guration  du  moteu r n 'a  pas  été  défi n ie  et  doi t  par 
conséquent  être  re j etée,  l 'É tat  général  i n d i quan t u ne  val eu r Attri bu t  
non  val i de.  

Énumération :  
0  =  non  spéci fi é  (O)  
1  =  à  a imant permanent rotati f 
(F)  
2  =  à  i n duction  rotati f (F)  
3  =  à  a imant permanent l i néai re  
(F)  
4  =  à  i n duction  l i néai re(F)  
5  à  1 27  =  ( réservé)  
1 28  à  255  =  (spéci fi que  au  
fourn i sseur)  

1 31 6  Obl i gatoi re  Set    Un i té  moteu r USINT  Un i té  de  mesure  de  déplacement  du  moteur.  Cet  attri bu t  est  
égal ement  u ti l i sé  pou r l e  fonctionnement sans  codeu r et  sans  capteu r.  
dans  l a  mesure  où  l ' un i té  de  réaction  dans  ce  cas  n 'est  pas  
appl i cabl e.  

Énumération :   
0  =  Rév (O  pour l es  moteurs  
rotati fs)  
1  =  Mètre  (O  pou r l es  moteurs  
l i néai res)  
2  à  1 27  =  ( réservé)  
1 28  à  255  =  (spéci fi que  au  
fourn i sseur)  
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

1 31 7  Facu l tati f Set    Polari té  du  
moteur 

USINT Valeu r énumérée  u ti l i sée  pour établ i r l e  sens  du  mouvement du  
moteur l orsque  l a  phase  des  enrou lements  est  conforme  à  l a  
spéci fi cation  défi n i e  en  us ine.  La  polari té  normale  est  d éfi n i e  comme 
étant  l e  sens  de  débattement d u  moteur l orsque  l es  cosses  du  moteur 
ABC son t  connectées  conformément aux spéci fi cations  publ i ées  du  
d i sposi ti f d 'en traînement.  La  polari té  i n verse  bascu le  l e  phasage  ABC 
vers  ACB  de  sorte  que  l e  moteur se  dépl ace  dans  l e  sens  opposé  en  
réponse  à  une  sorti e  de  d i spos i ti f d 'en traînement  pos i ti ve.  Cet  attri bu t  
peu t  être  u ti l i sé  pour accorder l e  sens  de  débattement à  l a  d éfi n i ti on  
de  débattement pos i ti f de  l ' u ti l i sateur.  I l  peu t  être  u ti l i sé  con j o i n tement  
avec l e  b i t  Polari té  de  réaction  afi n  d e  fou rn i r une  réaction  négati ve,  s i  
un  contrôl e  de  boucl e  fermée  est  exigé.  Lors  de  l a  commutation  d 'un  
moteur à  a imant  permanent,  i l  est  impérati f que  l e  séquencement  de  
phase  de  commutation  corresponde  au  séquencement  de  phase  du  
moteur afi n  d e  con trôl er correctement  ce  dern ier.  

Énumération :  
0  =  Polari té  normale  
1  =  Polari té  i nverse  
2  à  255  =  ( réservé)  

1 31 8  Obl i gatoi re  Set   Tension  
ass ignée  du  
moteur 

REAL Valeu r fl ottante  qu i  spéci fi e  l es  caractéri sti ques  ass ignées  de  tension  
à  couran t a l ternati f d u  moteur.  Ceci  représente  l a  tension  en tre  
phases  appl i quée  au  moteur pour atte indre  l a  vi tesse  assignée  en  
p l ei ne  charge.  

Vol ts  (eff. )  

1 31 9  Obl i gatoi re  Set   Cou ran t 
con ti nu  
ass igné  d u  
moteur  

REAL Valeu r fl ottante  qu i  spéci fi e  l es  caractéri sti ques  ass ignées  de  courant  
con ti nu  du  moteur.  Ceci  représente  l e  couran t appl i qué  au  moteur 
dans  des  cond i ti ons  de  p l e i ne  charge  à  l a  vi tesse  et  à  l a  tension  
assignées.   

Ampères  (eff. )  

1 320  Obl i gatoi re  – 
PM  
Facu l tati f – I M  

Set   Cou ran t de  
crête  ass igné  
du  moteur  

REAL Valeu r fl ottante  qu i  spéci fi e  l es  caractéri sti ques  ass ignées  de  couran t 
de  crête  ou  i n term i ttent  d u  moteur.  Le  cou ran t assigné  de  crête  du  
moteur est  souvent d éterm iné  par l es  con train tes  therm iques  de  
l 'en rou lement du  stator ou  par l es  l im i tes  de  satu rati on  d u  matériau  
magnéti que  du  moteur à  a iman t permanent.  

Ampères  (eff. )  

1 321  Obl i gatoi re  – 
I M  Facu l tati f – 
PM  

Set  Pu i ssance  de  
sorti e  
ass ignée  du  
moteur 

REAL Valeu r fl ottante  qu i  spéci fi e  l es  caractéri sti ques  ass ignées  de  
pu i ssance  de  sorti e  du  moteu r.  Ceci  représente  l a  pu i ssance  de  sorti e  
du  moteur d ans  des  cond i ti ons  de  pl ei ne  charge  au  cou ran t,  à  l a  
vi tesse  et  à  l a  tens ion  ass ignés.  

Ki l owatts  
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  valeurs  

1 322  Facu l tati f Set   L im i te  de  
surcharge  du  
moteur 

REAL Valeu r fl ottante  qu i  spéci fi e  l a  l im i te  de  su rcharge  therm ique  maximale  
du  moteur.  Cette  valeur est  en  général  de  1 00  % ,  correspondant à  l a  
pu i ssance  d i ss ipée  dans  l e  cad re  d ' un  fonctionnement à  cou ran t 
assigné  con ti nu  du  moteur.  E l l e  peu t  être  p l us  é l evée  s i  d es  options  
de  refro id i ssement  son t  appl i q uées.  Pou r l es  moteurs  à  i nduction ,  cet  
attri bu t  est  l i é  au  facteu r de  service  du  moteur.  S i  l a  va leu r d e  
l 'attri bu t  Capaci té  du  moteur associée  au  modèl e  therm ique  d u  moteur 
dépasse  l a  l im i te  de  su rcharge  du  moteur,  l e  d i sposi ti f d 'en traînement  
peu t  éventuel l ement décl encher une  action  Su rcharge  d u  moteur 
prédéterm inée.  La  l im i te  de  surcharge  du  moteur peu t  également être  
u ti l i sée  par l e  d i sposi ti f d 'en traînement  pou r déterm iner l a  l im i te  de  
capaci té  therm ique  absol ue  d u  moteur,  c'est-à-d i re  l a  to l érance  de  
fabricati on  de  surcharge  therm ique  du  moteur qu i ,  s i  e l l e  est  
dépassée,  génère  u ne  excepti on  Tol érance  de  fabricati on  de  
surcharge  therm ique  du  moteu r.  

%  de  l a  valeur assignée  du  
moteur 

1 323  Facu l tati f Set   Thermo-
contacteu r 
i n terne  d u  
moteur 

BOOL  Valeu r booléenne  q u i  i n d i que  s i  l e  moteur est  doté  d 'u n  
thermocontacteur i n tég ral .  

0  =  Non  
1  =  Ou i  

1 324  Facu l tati f Set   Temp.  
d 'en rou lement 
max d u  
moteur 

REAL Valeu r fl ottante  qu i  spéci fi e  l a  températu re  d 'en rou lement maximale  
du  moteur.  

oC 

1 325  Facu l tati f Set   Capaci té  
Enrou lement-
Ambian t  du  
moteur 

REAL Valeu r fl ottan te  qu i  spéci fi e  l a  capaci té  therm ique  en rou lement-
ambiant.  

J /oC 

1 326  Facu l tati f Set   Rés istance  
Enrou lement-
ambiant  du  
moteur 

REAL Valeu r fl ottan te  qu i  spéci fi e  l a  rés i stance  therm ique  en rou lement-
ambian t.  

oC/W 
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7.3.5.3  Attribu ts  généraux du  moteur à  aimant permanent  

Le  Tableau  54  con tien t l es  attribu ts  de  configuration  du  moteur qu i  s 'appl i quent aux types  de  
moteur à  a imant permanent en  général .  

Tableau  54 – Attributs  généraux de  configuration  du  moteur à  aimant permanent 

ID  
attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

1 327  Obl i gatoi re  Set   Rés istance  
du  moteur à  
a imant 
permanent  

REAL Valeu r fl ottan te  qu i  
spéci fi e  l a  rés i stance  
en tre  phases  d 'un  moteur 
à  a imant  permanent.  

Ohms 

1 328  Obl i gatoi re  Set   I nductance  
du  moteur à  
a imant 
permanent  

REAL Valeu r fl ottan te  qu i  
spéci fi e  l ' i n ductance  
en tre  phases  d 'un  moteur 
à  a imant  permanent.  

Hen ries  

1 353  Obl i gatoi re  
( I PM  

un iquement)  

Set   I nductance  
Lq  d u  moteur 
à  a imant 
permanent  

REAL Valeu r fl ottante  qu i  
spéci fi e  l ' i n ductance  
en tre  phases,  axe  q ,  d 'un  
moteur à  a imant 
permanent d ’ i n térieu r.  

Hen ries  

1 354  Obl i gatoi re  
( I PM  

un iquement)  

Set   I nductance  
Ld  d u  moteur 
à  a imant 
permanent  

REAL Valeu r fl ottante  qu i  
spéci fi e  l ' i n ductance  
en tre  phases,  axe  d ,  d ' un  
moteur à  a imant 
permanent d ’ i n térieu r.  

Hen ries  

 

7.3.5.4  Attributs  généraux du  moteur rotati f 

Le  Tableau  55  con tient l es  attributs  de  configuration  du  moteur qu i  s 'appl iquen t 
spéci fiquement aux types  de  moteur rotati f.  

International  Electrotechnical  Commission

 



 – 446  – I EC 61 800-7-202: 201 5  © I EC  201 5  

Tableau  55  – Attributs  généraux de  configuration  du  moteur rotati f 

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

1 329  Obl i gatoi re   Set   Pôl es  du  
moteur rotati f 

U INT Entier q u i  spéci fi e  l e  nombre  
de  pôles  par révolu ti on  des  
moteurs  rotati fs .  Cette  va leu r 
est  tou jou rs  un  nombre  pai r,  
l es  pôles  évoluant  tou j ou rs  par 
pai res.  

 

1 330  Facu l tati f Set   I nerti e  du  
moteur rotati f 

REAL Valeu r fl ottante  qu i  spéci fi e  
l ' i nerti e  sans  charge  d ' un  
moteur rotati f.  

kg•m2  

1 331  Obl i gatoi re  Set   Vi tesse  
ass ignée  du  
moteur rotati f 

REAL Valeu r fl ottante  qu i  spéci fi e  l es  
caractéri sti ques  assignées  de  
vi tesse  d ' un  moteur rotati f.  
Pour l es  moteurs  à  i nduction ,  
cette  val eu r est  généralement 
spéci fi ée  à  l a  tensi on  assignée  
en  fonction  d u  courant,  d u  
couple  ou  de  l a  pu i ssance  
assignés.  Pou r l es  moteurs  à  
i nduction ,  cette  valeur est  l a  
val eu r du  moteu r en traîné  à  l a  
fréquence  assignée  sous  u ne  
charge  de  coupl e  assignée.  
Cette  val eur est  synonyme du  
terme "vi tesse  de  base" .  

r/m in  

1 332  Facu l tati f Set   Vi tesse  
maximale  d u  
moteur rotati f 

REAL Valeu r fl ottante  qu i  spéci fi e  l a  
vi tesse  de  fonctionnement 
maximale  absolue  d 'un  moteur 
rotati f en  un i tés  de  r/m in .  
Cette  vi tesse  peut  être  
déterm inée  par l es  l im i tes  du  
moteur ou  par cel l es  du  
système mécan ique.  De  
man ière  spéci fi que,  e l l e  peu t  
représenter l a  vi tesse  
maximale  de  fonctionnement  
sû r,  l a  vi tesse  maximale  
conti nue  "sans  charge" ,  l a  
vi tesse  con ti nue  maximale  d u  
codeu r ou  l a  vi tesse  conti nue  
maximale  de  défi l ement du  
moteur.  Cette  val eu r peu t  être  
u ti l i sée  par l e  d i spos i ti f 
d 'en traînement  pou r 
déterm iner l a  l im i te  défi n i e  en  
us ine  de  survi tesse  d u  moteur 
rotati f.  

r/m in  

1 333  Facu l tati f  Set   Coeffi ci en t  
d 'amorti sseur 
du  moteur 
rotati f 

REAL Valeu r fl ottante  qu i  spéci fi e  
l 'amorti ssement  ou  l e  
frottement vi squeux avec u n  
moteur rotati f.  

N•m/  
(rad /s)  

 

7.3.5.5  Attributs  généraux du  moteur l inéaire  

Le  Tableau  56  con tient l es  attributs  de  configuration  du  moteur qu i  s 'appl iquen t 
spéci fiquement aux types  de  moteur l i néai re.  
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Tableau  56  – Attributs  généraux de  configuration  du  moteur l inéai re  

ID  
attri -  
but  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Séman- 
ti que  
des  

valeurs  

1 334  Obl i gatoi re  Set   Pas  pola i re  
du  moteur 
l i néai re  

REAL Valeu r fl ottante  qu i  spéci fi e  l e  
pas  pol ai re  d ' un  moteur l i néai re  
en  mètres,  équ ivalen t  à  l a  
l ongueur d e  cycle  é l ectri que.  

m  

1 335  Obl i gatoi re  Set   Vi tesse  
assignée  
du  moteur 
l i néai re  

REAL Valeu r fl ottante  qu i  spéci fi e  l es  
caractéri sti ques  ass ignées  de  
vi tesse  d ' un  moteur l i néai re.  
Pour l es  moteurs  à  i nduction ,  
cette  val eu r est  généralement  
spéci fi ée  à  l a  tensi on  assi gnée  
en  fonction  d u  couran t,  d e  l a  
force  ou  de  l a  pu i ssance  
assignés.  Pou r l es  moteurs  à  
i nduction ,  cette  valeur est  l a  
va l eu r du  moteu r en traîné  à  l a  
fréquence  assignée  sous  une  
charge  de  force  ass ignée.  Cette  
val eu r est  synonyme du  terme 
"vi tesse  de  base" .  

m /s  

1 336  Facu l tati f Set   Masse  d u  
moteur 
l i néai re  

REAL Valeu r fl ottante  qu i  spéci fi e  l a  
masse  en  mouvement sans  
charge  d 'un  moteur l i néai re.  

kg  

1 337  Facu l tati f Set   Vi tesse  
maximale  
du  moteur 
l i néai re  

REAL Valeu r fl ottante  qu i  spéci fi e  l a  
vi tesse  de  fonctionnement  
maximale  absolue  d 'un  moteur 
l i néai re  en  un i tés  de  m /s.  Cette  
vi tesse  peu t  être  déterm inée  par 
l es  l im i tes  du  moteur ou  par 
cel l es  du  système  mécan ique.  
De  man ière  spéci fi que,  e l l e  peu t  
représenter l a  vi tesse  maximale  
de  fonctionnement  sûr,  l a  vi tesse  
maximale  con ti nue  "sans  
charge" ,  l a  vi tesse  con ti nue  
maximale  d u  codeur ou  l a  
vi tesse  conti nue  maximale  de  
défi l ement d u  moteur.  Cette  
val eu r peu t  être  u ti l i sée  par l e  
d i spos i ti f d 'en traînement  pou r 
déterm iner l a  l im i te  défi n i e  en  
us ine  de  su rvi tesse  d u  moteur 
l i néai re.  

m /s  

1 338  Facu l tati f Set   Coeffi cien t  
d 'amorti sse
ur d u  
moteur 
l i néai re  

REAL Valeu r fl ottante  qu i  spéci fi e  
l 'amorti ssement  ou  l e  frottement 
vi squeux avec u n  moteur 
l i néai re.  

N /(m /s)  

 

7.3.5.6  Attributs  du  moteur à  aimant permanent rotati f 

Le  Tableau  57  con tient l es  attributs  de  configuration  du  moteur qu i  s 'appl iquen t 
spéci fiquement aux types  de  moteur rotati f.  
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Tableau  57  – Attributs  de  configuration  du  moteur à  aimant  permanent rotati f 

ID  
attri -  
but  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

1 339  Facu l tati f Set   Couple  
ass igné  
du  moteur 
à  a imant 
permanent  

REAL Valeu r fl ottan te  qu i  spéci fi e  
l es  caractéri sti ques  
assignées  de  couple  con ti nu  
d 'un  moteu r à  a imant 
permanent  rotati f.  

N•m  

1 340  Facu l tati f Set   Constan te  
de  couple  
du  moteur 
à  a imant 
permanent  

REAL Valeu r fl ottan te  qu i  spéci fi e  l a  
constan te  de  couple  d ' un  
moteur à  a imant permanent  
rotati f,  en  newtons-mètres  
par ampère  eff.  

N•m/ A (eff. )  

1 341  Obl i gatoi re  Set   Constan te  
de  tensi on  
du  moteur 
à  a imant 
permanent  
rotati f 

REAL Valeu r fl ottan te  qu i  spéci fi e  l a  
constante  de  tensi on  (ou  
force  contre-él ectromotri ce)  
d 'un  moteu r à  a imant 
permanent  rotati f,  en  Vol ts  eff 
en tre  phases  par kr/m in .  

Lorsque  l a  constan te  
facu l tati ve  de  coupl e  d e  
moteur à  a imant  permanent,  
Kt  n 'est  pas  expl i ci tement 
pri se  en  charge  dans  l a  m ise  
en  œuvre,  l a  val eu r peut  être  
calcu lée  à  parti r de  l a  
constante  de  tensi on  de  
moteur à  a imant  permanent  
rotati f,  Ke,  selon  l 'équati on  
su ivante:  

Kt  (N •m /A)  =   
0 , 01 6  54  ×  Ke  (V/kr/m in )  

Vol ts  (eff. )/  
Kr/m in  

 

7.3.5.7  Attributs  du  moteur à  aimant l inéai re  

Le  Tableau  58  con tient l es  attributs  de  configuration  du  moteur qu i  s 'appl iquen t 
spéci fiquement aux types  de  moteur à  a imant permanent l i néai re.  
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Tableau  58  – Attributs  de  configuration  du  moteur à  aimant  permanent l inéaire  

ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

1 342  Facu l tati f Set   Force  
assi gnée  du  
moteur à  
a imant  
permanent  

REAL Valeu r fl ottan te  qu i  spéci fi e  
l es  caractéri sti ques  
ass ignées  de  l a  force  
con ti nue  d 'un  moteur à  
a imant  permanent l i néai re.  

N  

1 343  Facu l tati f Set   Constante  de  
force  d u  
moteur à  
a imant  
permanent  

REAL Valeu r fl ottan te  qu i  spéci fi e  
l a  constan te  de  force  d ' un  
moteur à  a imant permanent 
l i néai re,  en  newtons  par 
ampère  eff.  

N /A (eff. )  

1 344  Obl i gatoi re  Set   Constante  de  
tension  
l i néai re  du  
moteur à  
a imant  
permanent  

REAL Valeu r fl ottan te  qu i  spéci fi e  
l a  constan te  de  tension  (ou  
force  con tre-él ectromotri ce)  
d 'un  moteu r à  a imant  
permanent l i néai re  en  Vol ts  
eff en tre  phases  par m /s  

Lorsque  l a  constan te  
facu l tati ve  de  force  de  
moteur à  a imant 
permanent,  Kf,  n 'est  pas  
exp l i ci tement pri se  en  
charge  dans  l a  m ise  en  
œuvre,  l a  va leu r peu t  être  
calcu lée  à  parti r de  l a  
constan te  de  tensi on  de  
moteur à  a imant permanent 
l i néai re,  Ke ,  se lon  
l 'équation  su ivan te:  

Kf (N /A)  =  1 , 732  ×  Ke  
(V/(m/s))  

Vol ts  (eff. )  /  
(m /s)  

 

7.3.5.8  Attributs  du  moteur à  i nduction  

Le  Tableau  59  con tient l es  attributs  de  configuration  du  moteur qu i  s 'appl iquen t 
spéci fiquement aux types  de  moteur à  i nduction .  
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Tableau  59  – Attributs  de  configuration  du  moteur à  induction  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

1 345  Obl i gatoi re  Set   Fréquence  
assignée  du  
moteur à  
i nduction  

REAL Valeu r fl ottan te  qu i  spéci fi e  l es  
caractéri sti ques  ass ignées  de  
fréquence  d 'un  moteur à  
i nduction .  

Hertz  

1 346  Obl i gatoi re  Set    Cou rant  de  
fl u x d u  moteur 
à  i nduction  

REAL Référence  de  couran t I d  q u i  
nécess i te  de  générer un  fl u x de  
moteur complet.  Cette  valeur est  
estimée  par l e  courant  assigné  du  
moteur sans  charge  
communément trouvé  dans  l es  
fi ches  techn iques  d u  moteur à  
i nducti on .  

Ampères  (eff. )  

1 347  Obl i gatoi re  Set   Rés istance  
statori que  d u  
moteur à  
i nduction  

REAL Valeu r fl ottan te  qu i  spéci fi e  l a  
rés i stance  d 'en rou lement phase-
neu tre  du  ci rcu i t  Y du  stator 
comme i nd i qué  dans  R1  d ans  l e  
modèle  de  moteu r I EEE  Std  1 1 2.  

Ohms 

1 348  Obl i gatoi re  Set   Réactance  de  
fu i te  
statori que  d u  
moteur à  
i nduction   

REAL Valeu r fl ottan te  qu i  spéci fi e  l a  
réactance  de  fu i te  phase-neutre  
du  ci rcu i t  Y de  l 'en rou lement 
s tatori que,  à  l a  fréquence  
ass ignée,  comme i nd iqué  dans  X1  
dans  l e  modèl e  de  moteur I EEE  
Std  1 1 2.  

Ohms 

1 349  Facu l tati f a  Set   Réactance  
d 'aimantation  
du  moteur à  
i nducti on   

REAL Valeu r fl ottan te  qu i  spéci fi e  l a  
réactance  d 'aimantation  phase-
neutre  d u  ci rcu i t  Y du  moteu r,  à  l a  
fréquence  ass ignée,  comme 
i nd i qué  dans  Xm  dans  l e  modèle  
de  moteur I EEE  Std  1 1 2.  

Ohms  

1 350  Facu l tati f a  Set   Rés istance  
rotori que  d u  
moteur à  
i nducti on  

REAL Valeu r fl ottan te  qu i  spéci fi e  l a  
rés i stance  d 'en rou lement 
référencée  statori que  équ i va len te  
phase-neu tre  d u  rotor comme 
i nd i qué  dans  R2 ’  d ans  l e  modèl e  
de  moteur I EEE  Std  1 1 2.  

Ohms 

1 351  Obl i gatoi re  Set   Réactance  de  
fu i te  rotori que  
du  moteur à  
i nduction   

REAL Valeu r fl ottan te  qu i  spéci fi e  
l ' i nductance  de  fu i te  équ i valente  
statori que  phase-neutre  d u  ci rcu i t  
Y de  l 'en rou lement  rotori que,  à  l a  
fréquence  ass ignée,  comme 
i nd i qué  dans  X2 ’  dans  l e  modèl e  
de  moteur I EEE.  

Ohms 

1 352  Facu l tati f – 
D  

Set   Vi tesse  de  
g l i ssement  
assignée  du  
moteur à  
i nduction  

REAL Représente  l a  va leu r d e  
g l i ssement  au  cou rant  assigné  
(p l e i ne  charge)  et  à  l a  fréquence  
ass ignée  du  moteu r.   

r/m in  (moteur 
rotati f)  

m /s  (moteur 
l i néai re)  

a  Ces  paramètres  comporten t  u ne  composante  de  température  du  moteur importante  que  certains  d i sposi ti fs  
d 'en traînement pal l i en t  par l e  b i a i s  de  d i verses  techn iques  d 'adaptation  ou  de  compensation .  

 

7.3.5.9  Attributs  de  transmission  de  charge et de  configuration  d 'actionneur 

Le Tableau  60  con tien t l es  attribu ts  de  configuration  du  moteur qu i  s 'appl iquen t 
spéci fiquement aux mécan ismes  de  transm ission  rotative  et d 'actionneurs  l i néaires  associés  à  
l 'axe.  
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Tableau  60  – Attributs  de  transmission  de  charge et de  configuration  d 'actionneur 

ID  
attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d 'attribu t  Sémantique  
des  valeurs  

1 370  Facu l tati f – 
M ise  à  
l 'échel l e  

Set   Type  de  
charge  

USINT  Attri bu t  énuméré  u ti l i sé  
pou r déterm iner comment 
l a  charge  est  associée  
mécan iquement  au  
moteur.  Les  énumérations  
“D i rect”  i nd i quen t que  l e  
moteur est  coupl é  
d i rectement  à  l a  charge.  
Les  énumérations  
“Rotati f”  i nd i quent  que  l a  
charge  est  rotati ve  et  q ue  
l es  é l éments  dynam iques  
de  charge  son t  mesurés  
au  moyen  d 'un  système  
d 'un i tés  tournant.  Les  
énumérati ons  “Li néai re”  
i nd i quen t que  l a  charge  
se  dépl ace  de  man i ère  
l i néai re  et  que  l es  
é l éments  dynam iques  de  
charge  son t  mesurés  au  
moyen  d 'un  système  
d 'un i tés  l i néai re.  

Énumération :  

0  =  Rotati f 
d i rect  
1  =  L i néai re  
d i rect  
2  =  
Transm ission  
rotati ve  
3  =  Actionneur 
l i néai re  
4  à  255  =  
réservé  

1 371  Facu l tati f – 
M ise  à  
l 'échel l e  

Set   En trée  de  
rapport  de  
transm ission  

DINT Nombre  en tier de  
rotati ons  d 'arbre  d 'en trée  
par cycle  de  transm ission  
associé  à  l a  transm ission  
rotati ve.   

Rotati ons  
d 'arbre  
d 'en trée   

1 372  Facu l tati f – 
M ise  à  
l 'échel l e  

Set   Sorti e  d e  
rapport  de  
transm ission  

DINT Nombre  en tier de  
rotati ons  d 'arbre  de  sorti e  
par cycle  de  transm iss ion  
associé  à  l a  transm ission  
rotati ve.  

Rotati ons  
d 'arbre  de  
sorti e  

1 373  Facu l tati f – 
M ise  à  
l 'échel l e  

Set   Type  
d 'actionneur 

USINT  Cette  val eur énumérée  
i nd i que  l e  type  de  
mécan isme u ti l i sé  pour 
l 'acti vati on  l i néai re.  

Énumération :  
0  =  Aucune  
(O)  
1  =  Vi s  (F)  
2  =  Courroi e  et  
pou l i e  (F )  
3  =  P ignon  
d 'en traînement 
(F)  
4  =  
Crémai l l ère  (F)  
5  à  255  =  
réservé  

1 374  Facu l tati f – 
M ise  à  
l 'échel l e  

NP  
un iquement  

Set   Câbl e  
d 'actionneur 

REAL Cette  val eur à  vi rgu le  
fl ottante  représente  l e  
gu ide  ou  l e  pas  d 'un  
actionneu r à  vi s  qu i  
consti tue  u ne  mesure  d u  
mouvement  l i néai re  du  
mécan isme  à  vi s  par 
rotati on  de  l 'arbre.   

Un i tés  de  
câble  
d 'actionneur 

1 375  Facu l tati f – 
M ise  à  
l 'échel l e  

NP  
un iquement  

Set   Un i té  de  
câble  
d 'actionneur 

USINT  Cette  val eur énumérée  
i nd i que  l es  un i tés  de  
l 'attri bu t  Câble  
d 'acti onneur.  

Énumération :  
0  =  mm/r 
1  =  pouce/r 

2  à  255  =  
réservé  
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ID  
attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d 'attribu t  Sémantique  
des  valeurs  

1 376  Facu l tati f – 
M ise  à  
l 'échel l e  

Set   D iamètre  de  
l 'actionneu r 

REAL Cette  val eur à  vi rgu le  
fl ottan te  représente  l e  
d i amètre  de  l a  pou l i e ,  du  
galet  d 'en traînement ou  
du  p i gnon  u ti l i sé  pour 
converti r l e  mouvement  
rotati f en  déplacement 
l i néai re  tangenti e l  d e  l a  
charge.  Le  d iamètre  
d 'actionneur est  converti  
en  i n terne  en  
ci rconférence  de  l a  
pou l i e,  du  gal et  
d 'en traînement ou  d u  
pi gnon  pou r d éterm iner l e  
n i veau  de  dépl acement 
tangentiel  par rotation .  

Un i tés  de  
d iamètre  de  
l 'actionneu r 

1 377  Facu l tati f-  
M ise  à  
l 'échel l e  

Set   Un i té  de  
d iamètre  de  
l 'actionneu r 

USINT  Cette  val eur énumérée  
i nd i que  l es  un i tés  de  
l 'attri bu t  D i amètre  de  
l 'actionneu r.  

Énumération :  

0  =  mm  
1  =  pouce  

2  à  255  =  
réservé  

 

7.3.6  Attribu ts  de  réaction  

7.3.6.1  Général i tés  

Le Tableau  64 ,  l e  Tableau  65  et l e  Tableau  66  contiennent tous  les  attribu ts  re lati fs  au  retour 
en  posi ti on  associés  à  une  i nstance  Objet  Axe  de  d isposi ti f de  mouvement qu i  s 'appl iquen t à  
d i fférentes  techn iques  de  d ispos i ti f de  réaction  et  technolog ies  d ' in terface  de  réaction .  

NOTE  Ces  technolog ies  d ' i n terface  de  réacti on  i ncl uen t  D ig i ta l  AqB  (s i gnaux A quad  B  numériques),  
S i nus/Cosinus  (s i gnaux A quad  B  analog iques),  Paral l è l e  n umérique  ( i n terface  de  b i t  n umérique  paral l è le),  SS I  
( I n terface  séri e  synchrone),  LDT (Transducteur u l trason ique  de  débattement)  et  Résol veu r.  D 'au tres  i n terfaces  de  
réaction  modernes  pri ses  en  charge  sont  H iperface® (Stegmann )  et  EnDat 2 . 1 ® &  EnDat 2 . 2® (Hei denha in ).  

La  spéci fication  "Besoin  dans  l a  m ise  en  œuvre"  d 'un  attribut de  réaction  repose  souvent  sur 
l e  contexte  du  Type de  réaction  Pour faci l i ter cette  d isposi tion ,  les  abréviations  concernant  
l es  d i fférents  types  de  réaction  son t défin ies  dans  l e  Tableau  61 .  

Tableau  61  – Abréviations  des  types  de  réaction  

Abréviation  Type  de  réaction  

TT AqB  numérique  

TP  Paral l è le  numérique  

SC S inus/Cosinus  

H I  H iperface® 

E21  EnDat 2 . 1 ® 

E22  EnDat 2 . 2® 

RS  Résol veur 

SS  SSI  

LT  LDT  

 

Ce paragraphe 7 . 3 . 6  a  pour obj et de  défin i r l 'ensemble  m in imal  d 'attribu ts  obl i gatoires  à  l a  
prise  en  charge  de  l ' i n terchangeabi l i té  du  d ispos i ti f C IP  Motion .  I l  s 'ag i t  de  s 'assurer que  l e  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 453  –  

con trôleur a  fourn i  l e  nombre  su ffisant de  données  paramétriques  pour un  d isposi ti f conforme 
à  CIP  Motion ,  permettan t d 'assurer une  i n terface  efficace  avec un  l arge  éven tai l  d e  types  de  
d ispos i ti f de  réaction .  

P lus ieurs  i n terfaces  de  d ispos i ti f de  réaction  sont actuel lement défi n ies  par l 'Objet Axe  de  
d ispos i ti f de  mouvement par i nstance  d 'axe  afi n  d 'exécuter des  fonctions  de  réaction  de  
commande ou  de  maîtri se  spéci fi ques.  L'accès  à  ces  d isposi ti fs  de  réaction  s 'effectue  via  
l eurs  canaux l og iques  affectés,  par exemple,  Réaction  1  et  Réaction  2 .  Chaque canal  de  
réaction  log ique  est m is  en  correspondance avec un  port d ' i n terface  de  réaction  physique  du  
d ispos i ti f,  par exemple,  Port  1  et  Port 2 .  

Le  Tableau  62  énumère  l es  fonctions  de  commande  de  canaux de  réaction  l og iques.  

Tableau  62  – Fonctions  de  commande  de  canaux de  réaction  log iques  

Canal  de  réaction  l og ique  Fonction  de  commande  de  
mouvement 

Fonction  de  réaction  principale  

Réaction  1  Réaction  &  Commutation  du  moteu r Réaction  pri ncipale  1  

Réaction  2  Réaction  en  aval  Réaction  pri ncipale  2  

 

Lorsque  l e  Mode de  commande  est défi n i  sur une  posi tion  au tre  que  Pas  d 'asservi ssement,  
Réaction  1  est en  général  associée  au  d ispos i ti f de  réaction  monté  sur l e  moteur,  tand is  que  
Réaction  2  est associée  au  d isposi ti f de  réaction  en  aval  ou  monté  sur la  mach ine.  Réaction  1  
est  tou jours  exigée  pour l a  commutation  du  moteur à  a imant permanen t.  

Lorsque  l e  Mode  de  commande est défin i  sur Pas  d 'asservissement pour une  i nstance  Objet 
Axe  de  d ispos i ti f de  mouvement,  d i fféren ts  canaux de  réaction  l og iques  peuvent être  u ti l i sés  
comme source  de  réaction  pri ncipale,  par exemple,  Réaction  1 ,  Réaction  2 ,  etc.  Réaction  1 est 
généralement u ti l i sée.  

Pour l im i ter l a  l ongueur des  tableaux d 'attribut  de  réaction ,  l a  l ettre  "n "  dans  le  nom  d 'attribu t  
"Réaction  n "  générique  permet de  spéci fi er l e  numéro de  canal  de  réaction  associé.  Les  
numéros  de  canal  va l i des  des  attribu ts  de  réaction  standard  ouverts  de  l 'Objet Axe  de  
d ispos i ti f de  mouvement sont 1 ,  2 ,  3  et  4 .  Les  ID  d 'attribu t sont affectés  en  fonction  du  
numéro de  canal .  La  pri se  en  charge  des  canaux d ' i n terface  de  réaction  1 ,  2 ,  3  et 4  est 
facu l tative  dans  l a  m ise  en  œuvre  du  d ispos i ti f.  Lorsque  l e  d isposi ti f ne  comporte  aucun  canal  
d ' in terface  de  réaction ,  l 'ensemble  associé  d 'attribu ts  de  canaux de  réaction  n 'est pas  
appl icable.  Toutefois,  s i  l e  support matérie l  de  l 'un  de  ces  canaux de  réaction  est d ispon ib le  
dans  un  d ispos i ti f donné,  ces  attribu ts  sont cl a i rement appl icables  dans  l a  m ise  en  œuvre  et  
doivent respecter les  règ les  propres  au  Besoin  dans  l a  m ise  en  œuvre.  Une  règ le  de  m ise  en  
œuvre  de  “Obl igatoi re  – E”  ou  “Facu l tati f – E”  i nd ique  que  l 'attribu t est généralement 
appl icable  à  tous  l es  codes  de  fonction  de  d ispos i ti f où  l e  canal  de  réaction  l u i -même est 
appl icable,  d 'où  l ' u ti l i sation  de  “E”  pour "Codeur" .  Lorsqu 'un  canal  de  réaction  l og ique  
spéci fique  n 'est pas  appl icable  en  fonction  du  mode de  réaction  actuel ,  l es  attributs  re lati fs  à  
l a  réaction  n  ne  son t a lors  pas  appl icables;  aucun  attribut de  configuration  de  réaction  re lati f à  
ce  canal  n 'est défi n i  par un  l og icie l  de  configuration ,  de  même qu 'aucun  attribut de  ce  type  
n 'est  transm is  au  d ispos i ti f d 'en traînement.  

Le  Tableau  63  présente  ces  règ les.  
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Tableau  63  – Règ les  appl icables  aux canaux de  réaction  log iques  

Mode de  réaction   Réaction  1  Réaction  2  

Pas  de  réaction  Non  Non  

Réaction  pri ncipale  Ou i  Non  a  

Réaction  du  moteu r Ou i  Non  

Réaction  de  charge  Ou ib  Ou i  

Réaction  doubl e  Ou i  Ou i  

 a  Canal  d e  réaction  2  nécessai re  un i quement s i  Sélection  de  réaction  pri nci pal e  
prend  en  charge  l 'opti on  canal  de  réaction  2 .  

 b  Canal  d e  réacti on  1  n écessai re  pou r l a  commutation  des  moteurs  à  a imant  
permanent.  

 

Les  Tableau  64 ,  Tableau  65  et Tableau  66  spéci fien t l es  attribu ts  de  réaction .  

Tableau  64 – Attributs  généraux d ' informations  sur l a  réaction  

ID  
Attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

1 400  +  
(n -1 )x50  

Facu l tati f 
– E  

Get   Référence  de  
réaction  n  

SHORT 
STRING  
(CHAINE  
COURTE)  

Chaîne  de  32  caractères  
qu i  spéci fi e  l a  référence  du  
d i spos i ti f associé  à  l a  
Réaction  n .  S i  l a  référence  
de  réaction  n 'est  pas  
d i spon ib l e,  l e  d i spos i ti f 
d 'en traînement règ le  cet  
attri bu t  su r u ne  chaîne  
vi de.   

par 
exemple  
SRM-50  

1 401  +  
(n -1 )x50  

Facu l tati f 
– E  

Get   Numéro  de  
série  d e  
réaction  n  

SHORT 
STRING  
(CHAINE  
COURTE)  

Chaîne  de  1 6  caractères  
qu i  spéci fi e  l e  n uméro  de  
série  d u  d i spos i ti f associé  
à  l a  Réaction  n .  S i  l e  
numéro  de  séri e  de  
réaction  n 'est  pas  
d i spon ib l e,  l e  d i spos i ti f 
d 'en traînement règ le  cet  
attri bu t  su r u ne  chaîne  
vi de.  

par 
exemple   
001 200340
0560078  

 

Tableau  65  – Attributs  généraux de  signaux de  réaction  

ID  
Attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

1 402  +  
(n -1 )x50  

Obl i gatoi
re  – E  

Get  Posi ti on  de  
réaction  n  

DI NT Pos i ti on  réel l e  d ’ axe  en  
fonction  de  l a  Réacti on  n .  

Nombres  
de  
réactions  n   

1 403  +  
(n -1 )x50  

Obl i gatoi
re  – E  

Get  Vi tesse  de  
réaction  n  

REAL Vi tesse  fi l trée  rée l l e  d ’axe  
en  fonction  de  l a  Réaction  
n .  

Un i tés/s  de  
réaction  n   

1 404  +  
(n -1 )x50  

Obl i gatoi
re  – E  

Get  Accélération  de  
réaction  n  

REAL Accélération  fi l trée  réel l e  
d ’axe  en  fonction  de  l a  
Réaction  n .  

Un i tés/s2  
de  réaction  
n  
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Tableau  66  – Attributs  de  Configuration  de  réaction  

ID  
Attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t  Sémantique  des  valeurs  

42  Obl i gatoi re  – 
Tous  

Set*    Mode  de  
réaction   

BYTE  
(OCTET)  

Cet  attri bu t  d éterm ine  l a  man ière  dont  l es  d i fférents  canaux de  
réaction  d i spon i bl es  sont  u ti l i sés  pou r mettre  en  œuvre  l e  Mode  
de  commande  sélectionné.   

Actuel l ement,  seu l s  l es  b i ts  0  à  3  son t  u ti l i sés  pour énumérer l a  
confi gu rati on  Mode  de  réaction .  Les  b i ts  4  à  7  son t  réservés  
pou r une  u ti l i sation  u l térieure.  

B i ts  0  à  3 :  Mode  de  réaction  

Énumération :  

0  =  Pas  de  réaction  
1  =  Réaction  pri ncipal e  
2  =  Réaction  d u  moteur 
3  =  Réaction  de  charge  
4  =  Réaction  double  
5  à  7  =  (Réservé)  
8  à  1 5  =  (Spéci fi que  au  
fourn i sseur)  

B i ts  4  à  7 :  Réservé  

Voi r l a  sémanti que  en  
7. 3. 6. 2 .  

43  Facu l tati f – N  Set   Sélection  de  
réaction  
pri ncipal e  

USINT Cet  attri bu t  d éterm ine  l e  canal  l og i que  affecté  à  cette  i nstance  
d 'axe  l orsque  l e  Mode  de  réaction  est  défi n i  su r Réaction  
pri ncipal e.  Réaction  1  est  l a  va leu r par défau t.  

Énumération :  

0  =  (Réservé)  

1  =  Réaction  1  

2  =  Réaction  2  

2  à  255  =  ( réservé)  

44  Facu l tati f – PV Set   Rapport  
d 'un i té  de  
réaction  

REAL Nombre  d 'un i tés  de  réaction  1  par un i tés  de  réaction  2 .  Cette  
val eu r permet  de  converti r l es  un i tés  ou  l es  nombres  de  
réactions  2  en  un i tés  ou  nombres  de  réactions  1  l orsqu ' i l s  son t  
confi gu rés  pou r un  fonctionnement  de  réacti on  en  boucle  double  
ou  en  aval .  Le  b loc de  rapport  de  réaction  qu i  s 'appl i que  qu i  
s 'appl i que  l e  facteu r de  m ise  à  l 'échel l e  du  rapport  d ' un i té  de  
réaction  apparaît  d ans  l es  schémas  fonctionnels  d e  référence  
de  boucle  et  de  couple  de  posi ti on .  

Un i tés  de  réaction  1  par 
un i tés  de  réaction  2 .  
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ID  
Attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t  Sémantique  des  valeurs  

1 41 0  +  

(n -1 )×50  

Facu l tati f – E  Set   Un i té  de  
résol u tion  de  
réaction  n  

USINT Un i té  de  mesure  de  l a  résol u ti on  de  réacti on  u ti l i sée  par 
l 'attri bu t  Résolu tion  de  cycle  d e  réaction  n .  Cycles/Un i té  
représente  l a  sé lection  par défau t  où  l a  résolu ti on  est  exprimée  
en  cycles  de  réaction  par rotati on  pour l es  d i sposi ti fs  de  
réaction  rotati fs  ou  par mètre  pour l es  d i sposi ti fs  de  réaction  
l i néai res.  Lorsque  Un i tés/Cycle  est  sé lectionné,  Résol u tion  de  
cycle  de  réacti on  n  d oi t  a l ors  ê tre  exprimé  en  Nanomètres/Cycle  
pou r l es  d i sposi ti fs  de  réaction  l i néa i res.  Cette  sélection  n 'est  
pas  appl i cable  aux d i sposi ti fs  rotati fs .  Lorsque  B i ts/Un i té  est  
sé lectionné,  Résolu ti on  de  cycl e  de  réaction  n  est  a l ors  
exprimée  en  2n  Cycles  par rotation  d 'un  d i sposi ti f d e  réaction  
rotati f,  où  n  est  l e  nombre  de  b i ts  dans  l a  représentation  de  
posi ti on  b i nai re  du  d i sposi ti f.  Cette  sél ection  n 'est  pas  
appl i cabl e  aux d i sposi ti fs  l i néai res.  

Énumérati on :   

0  =  Cycles/Un i té  (O)  

1  =  Un i tés/Cycl e  (F)  
( l i néai res  u n iquement)  

2  =  B i ts/Un i té  (F )  ( rotati fs  
un iquement)  

3  à  1 27  =  ( réservé)  

1 28  à  255  =  (spéci fi que  au  
fourn i sseur)  

1 41 1  +  

(n -1 )×50  

Obl i gatoi re  -E  Set    Un i té  de  
réaction  n  

USINT Un i té  de  mesure  pou r l e  d i spos i ti f de  réaction  désigné.  L 'un i té  
de  réaction  pour l a  réaction  1  doi t  être  i d en ti que  à  l ' u n i té  moteur 
confi gu rée;  s i  l ' un i té  moteur es t  défi n i e  sur Rév,  l ' un i té  de  
réaction  1  d oi t  être  d éfi n i e  su r Rév;  s i  l 'un i té  moteu r est  défi n i e  
su r Mètre,  l 'un i té  de  réaction  1  doi t  être  d éfi n i e  su r Mètre.  Les  
d i sposi ti fs  de  réaction  avec une  un i té  de  réaction  Rév sont  
cons idérés  comme des  d i sposi ti fs  rotati fs” ,  tand is  que  l es  
d i sposi ti fs  de  réaction  avec une  un i té  de  réaction  Mètre  son t  
cons idérés  comme des  d i sposi ti fs  “ l i néa i res”  

Énumération :  

0  =  Rév  

1  =  Mètre   

2  à  1 27  =  ( réservé)  

1 28  à  255  =  (spéci fi que  au  
fourn i sseur)  

1 41 2  +  

(n -1 )×50  

Facu l tati f – E  Set    Sélection  de  
port  d e  
réaction  n  

USINT Met en  correspondance  l e  canal  de  réacti on  l og ique  “n ”  avec un  
I D  de  port  d e  réaction  physique.  Un  I D  de  port  d e  réaction  est  
affecté  à  chaque  port  d ' i n terface  de  réaction  du  d i spos i ti f par l e  
fourn i sseur du  d i sposi ti f d 'en traînement.  Lorsque  cet  attri bu t  
n 'est  pas  pri s  en  charge  par l e  d i sposi ti f d 'en traînement,  l e  
fourn i sseur doi t  coder en  d ur l a  m ise  en  correspondance  des  
ports  d e  réaction  avec l es  canaux de  réaction  l og iques  pour 
chaque  i nstance  d 'axe.  La  pri se  en  charge  de  l 'attri bu t  Sél ection  
de  port  d e  réaction  n  permet  de  mettre  en  correspondance  l es  
canaux de  réaction  l og i ques  avec d i fféren ts  ports  de  réaction .  

Sélection  de  port  d e  réaction  n  par d éfau t  =  0 .  Une  valeur de  0  
i nd i que  l ' absence  de  m ise  en  correspondance  d u  canal  de  
réaction  n ,  et  d onc sa  non-u ti l i sation .  

Énumération :  

0  =  Non  u ti l i sé  (O)  

1  à  255  =  I D  de  port  d e  
réaction  (F )  
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ID  
Attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t  Sémantique  des  valeurs  

1 41 3  +  

(n -1 )×50  

Obl i gatoi re  – E  Set    Type  de  
réaction  n  

USINT I denti fi e  l e  type  d ' i n terface  de  réaction  du  canal  d e  d i sposi ti f d e  
réaction  associé.  La  pri se  en  charge  de  tou t  type  de  réaction  
i nd i vi d uel  est  l a i ssée  à  l a  d i scrétion  du  constructeu r du  
d i sposi ti f.  Toutefoi s ,  s i  un  type  de  réaction  parti cu l i er est  pri s  en  
charge,  l es  attri bu ts  associés  à  ce  type  sont  en  général  
obl i gatoi res  dans  l a  m ise  en  œuvre.  

Le  type  de  réaction  “ I n tégré”  est  spéci fi é  pou r l es  d i sposi ti fs  
conformes  à  CIP  Motion  dotés  d ’ une  fonction  de  transducteu r de  
réaction  i n tégral ,  par exemple,  un  codeu r CIP  Motion .  

Dans  l e  cas  d 'un  d i spos i ti f de  réaction  monté  su r l e  moteur,  
l orsque  l a  source  de  données  du  moteur est  NV moteur ou  NV 
d i sposi ti f d 'en traînement,  l e  type  de  réaction  1  peu t  ne  pas  être  
connu  du  contrôl eu r,  mais  en  revanche  du  d i sposi ti f 
d 'en traînement,  de  sorte  que  ce  dern i er peu t  fonctionner dans  
ce  cas  sans  spéci fi er l e  type  de  réaction  1 .   

Lorsque  l ' attri bu t  facu l tati f Méthode  de  démarrage  par 
commutation  n 'est  pas  pri s  en  charge  par l e  d i spos i ti f,  ou  
l orsque  cette  méthode  est  défi n ie  sur A parti r d u  type  de  
réaction ,  l e  type  de  réaction  1  peu t  être  u ti l i sé  pour spéci fi er de  
man ière  impl i ci te  l a  méthode  de  démarrage  par commutation .  
Par exemple,  en  sé lecti onnant l e  type  de  réaction  1  avec ou  
sans  s i gnaux de  commutation  UVW,  l e  d i sposi ti f app l i q ue  l a  
méthode  de  démarrage  par commutation  UVW ou  l a  méthode  de  
démarrage  au tonome,  respecti vement.  Dans  ce  cas,  l es  s i gnaux 
de  commutation  UVW peuvent  être  dédu i ts  des  p i stes  UVW 
i n ternes  au  d i spos i ti f d e  réacti on  ou  par l ' i n terméd ia i re  de  
capteu rs  à  effet  Hal l  d i sti ncts  i n ternes  au  moteu r Toutes  l es  
au tres  sélections  de  type  de  réaction  1  appl i queraient  l a  
méthode  de  démarrage  par commutation  numérique.  

Dans  l e  cas  d 'un  d i spos i ti f de  réaction  monté  su r l e  moteur,  
l orsque  l a  source  de  données  du  moteur est  u ne  fi che  techn i que  
ou  une  base  de  données,  un  type  de  réaction  1  non  spéci fi é ,  
l orsqu ' i l  est  reçu  par l e  d i sposi t i f d 'en traînement l ors  de  l a  
confi gu rati on ,  i n d i que  q ue  l a  confi guration  de  réaction  du  
moteur n 'a  pas  été  d éfi n i e  et  génère  par conséquent  une  erreur 
d 'état  généra l  ou  une  val eu r Attri bu t  non  val i de.  

Énumération :  

0  =  Non  spéci fi é  (O)  

1  =  AqB  numérique  (F)  

2  =  AqB  numérique  avec 
UVW (F)  

3  =  Paral l è l e  numéri que  (F )  

4  =  S i nus/Cosinus  (F )  

5  =  S i nus/Cosinus  avec UVW 
(F)  

6  =  H iperface  (F)  

7  =  EnDat  2 . 1  (F)  

8  =  EnDat  2 . 2  (F)  

9  =  Résolveu r (F)  

1 0  =  SSI  (F)  

1 1  =  LDT (F)  

1 2  =  H i perface  DSL  (F )  

1 3  =  B iSS  (F)  

1 4  =  I n tégré  (F)  

1 5  à  1 27  =  (Réservé)  

1 28  à  255  =  (spéci fi que  au  
fourn i sseur)  
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ID  
Attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t  Sémantique  des  valeurs  

1 41 4  +  

(n -1 )×50  

Facu l tati f – E  Set    Polari té  de  
réaction  n  

USINT Valeu r énumérée  permettan t  d 'établ i r l e  sens  de  changement du  
compteur de  réacti ons  en  réponse  à  un  mouvement  pos i ti f d u  
d i sposi ti f de  réacti on  associé.  La  polari té  normale  est  d éfi n i e  
comme étan t  cel l e  donnant l i eu  à  une  augmentati on  des  
nombres  de  réacti ons  l orsque  l e  d i spos i ti f d e  réaction  est  
connecté  et  dép lacé  dans  l e  sens  pos i ti f conformément aux 
spéci fi cations  publ i ées  du  d i sposi ti f.  La  pol ari té  i n verse  bascu le  
en  i n terne  l a  pol ari té  de  l ' accumu lateur d e  réactions  de  man ière  
à  d im inuer l e  nombre  l orsque  l e  d i sposi ti f d e  réaction  se  
dépl ace  dans  l e  sens  posi ti f.  Cet  attri bu t  peu t  être  u ti l i sé  pou r 
accorder l e  sens  de  débattement à  l a  défi n i ti on  de  débattement 
posi ti f de  l ' u ti l i sateur.  I l  peu t  être  u ti l i sé  con jo i n tement  avec l e  
b i t  Polari té  d u  moteur afi n  de  fourn i r une  réaction  négati ve,  
l orsque  ce  canal  d e  réaction  est  u ti l i sé  pou r un  con trôle  d e  
boucle  fermée  

Énumération :  

0  =  Polari té  normale  

1  =  Polari té  i nverse  

2  à  255  =  ( réservé)  

1 41 5  +  

(n -1 )×50  

Obl i gatoi re  -E   Set    Méthode  de  
démarrage  de  
réaction  n  

USINT  Déterm ine  l a  man ière  don t  l e  d i spos i ti f app l i q ue  l a  val eu r de  
nombre  de  réacti ons  l ors  du  démarrage  du  d i sposi ti f 
d 'en traînement.   

S ' i l  est  confi gu ré  pou r l e  mode  i ncrémentiel ,  l e  d i sposi ti f annu l e  
l 'accumu lateur de  nombre  de  réactions  à  l a  m ise  sous  tens ion .  
La  prem ière  va l eu r Pos i ti on  réel l e  envoyée  au  con trôl eu r dans  
l e  B loc de  données  cycl i ques  de  l a  connexion  D i spos i ti f-
Contrôl eu r à  l a  m ise  sous  tensi on  doi t  être  nu l l e.  I l  s ’ ag i t  d ’ une  
i nd icati on  i n formant  l e  contrô leur q ue  l e  d i sposi ti f 
d ’ en traînement a  été  soum is  à  un  cycle  d ’a l imentati on  et  que  
l ’ axe  du  d i sposi ti f d ’ en traînement nécessi te  d ’ être  rem is  à  l a  
posi ti on  d ’ori g i ne  afi n  d ’ établ i r une  pos i ti on  de  référence  
mach ine.  

S ' i l  est  confi gu ré  pou r l e  mode  Absolu ,  l e  d i spos i ti f i n i ti a l i se  
l 'accumu lateur de  nombre  de  réactions  à  l a  m ise  sous  tension  et  
appl i que  l a  val eu r de  réaction  absolue  l u e  dans  l e  d i sposi ti f d e  
réaction .  Lorsque  l a  p l age  de  posi ti on  absolue  du  d i sposi ti f d e  
réaction  est  i n férieure  à  l a  représentati on  d ’ un  en tier s i gné  à  
32  b i ts  de  l ’ accumu lateu r de  nombre  de  réactions,  l a  posi ti on  
absolue  est  étendue  à  u ne  val eur s i gnée  à  32  b i ts .  Alors  q ue  de  
nombreux types  de  réaction  prennent en  charge  l e  démarrage  
absolu ,  que lques  types  stri ctement  i ncrémentiel s  ne  l e  prennent  
pas,  te l s  que  AqB  numérique  et  S i nus/Cosinus.  

Certains  fou rn i sseurs  de  d i sposi ti fs  l i en t  l a  méthode  de  
démarrage  par réaction  à  l a  sé lection  du  type  de  réaction .  Dans  
ces  cas,  une  ten tati ve  d u  contrôleu r d e  confi gurer de  man ière  
i ncorrecte  l a  méthode  de  démarrage  par réaction  doi t  générer 
une  erreu r d 'état  général  ou  u ne  val eu r Attri bu t  non  val i de.   

Énumérati on :  

0  =  I ncrémentie l  (O)  

1  =  Absolu  (F)  

2  à  255  =  ( réservé)  
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ID  
Attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t  Sémantique  des  valeurs  

1 41 6  +  

(n -1 )×50  

Obl i gatoi re  – E   

pas  LT  

Set    Résol u tion  de  
cycle  de  
réaction  n  

UDINT  Déterm ine  l a  capaci té  de  résol u tion  du  d i spos i ti f de  réaction  
associé.  Les  un i tés  app l i cabl es  à  cet  attri bu t  son t  déterm inées  
par l ' un i té  de  résol u tion  de  réaction  n  et  l 'u n i té  rotati ve  ou  
l i néai re  de  réaction  n  comme ind iqué  dans  l a  col onne  
"Sémanti que" .  

Pour l es  d i sposi ti fs  de  réaction  rotati fs ,  cette  va leu r est  
exprimée  comme nombre  de  cycles  de  réacti on  par rotati on  d u  
d i sposi ti f,  ou  par l e  nombre  de  b i ts  dans  l a  représentati on  de  
pos i ti on  b i nai re  du  d i sposi ti f par rotation .  

Pour l es  d i sposi ti fs  de  réaction  l i néa i res,  cette  val eu r représente  
soi t  l e  nombre  de  cycl es  de  réaction  par mètre  (m ),  soi t  l e  
nombre  de  nanomètres  (nm)  par cycle  de  réaction .  

Les  cycles  de  réacti on  appl i cables  à  u n  d i spos i ti f AqB  
numérique  représenten t  l a  résolu tion  en  “ l i gne”  d u  codeur.  Les  
cycles  appl i cabl es  à  un  d i sposi ti f S i nus/Cosinus  représenten t  l a  
résol u ti on  de  “cycle”  s i nusoïdal  du  codeur.  Les  cycles  
appl i cabl es  à  un  résol veur représenten t  l e  nombre  de  “pôles”  du  
d i sposi ti f.  Pou r l es  d i sposi ti fs  de  réaction  en  séri e  n umérique  
(par exemple,  SSI )  ou  paral l è l es  absolus,  l a  va leur Cycl e  
représente  l a  résol u tion  "par pas"  ou  "nombre"  du  d i sposi ti f.  

Cycles/Un i té  (Rotati fs):  

Cycles  de  réaction  /  Rév 
(Rotati fs)  

 

Cycles/Un i té  (Li néa i res):  
Cycles  de  réaction  /  m  

 

Un i té/Cycl e  (Li néai res):  

nm  /  Cycle  de  réaction  
(Li néai res)  

 

B i ts/Un i té  (Rotati fs):  

2n  Cycles  /  Rév 

1 41 7  +  

(n -1 )×50  

Obl i gatoi re  – E  

pas  LT  

Set    I n terpolati on  
de  cycle  de  
réaction  n  

UDINT  Nombre  de  réactions  i n terpol ées  par cycl e  de  réaction .  Pou r un  
d i spos i ti f AqB  numéri que,  l e  matéri el  d ' i n terface  de  réaction  
peu t  en  général  prend re  en  charge  l es  valeurs  d ' i n terpolation  1 ,  
2  ou  4 .  

Pour u n  d i spos i ti f de  réaction  S in /Cos,  H i perface,  Endat 2 . 1  ou  
Résol veur,  l e  nombre  est  en  général  p l us  importan t  et  est  
déterm iné  par l a  capaci té  d ' i n terpolati on  d u  matériel  d ' i n terface  
du  d i spos i ti f de  réaction .  La  va leu r 1  024  est  en  général  u ti l i sée  
dans  ce  cas.  

Pour l es  i n terfaces  de  d i spos i ti f de  réaction  en  série  numérique  
(par exemple,  SS I )  ou  paral l è l es  absol ues,  cette  val eur est  
tou jours  de  1  étant  donné  qu ' i l  n 'exi ste  aucune  chance  
d ' i n terpolati on  basée  su r l e  d i spos i ti f.  

 La  résolu ti on  effecti ve  d u  d i sposi ti f de  réaction  dans  l e  nombre  
de  réactions  par un i té  de  réacti on  est  déterm inée  par l a  
combinaison  des  val eu rs  d 'attri bu t  de  résol u tion  de  cycles  de  
réaction  et  d ' i n terpolation  d u  cycle  d e  réaction .  

Nombres  de  réactions  /  
Cycle  de  réaction  
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ID  
Attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t  Sémantique  des  valeurs  

1 41 8  +  

(n -1 )×50  

Obl i gatoi re  – E  

(Rotati ve  
absolue)  

Set    Rotati ons  de  
réaction  n  

UDINT  Nombre  maximum  de  rotations  d 'arbre  spéci fi é  pou r u n  d i spos i ti f 
de  réaction  rotati ve  absolue  afi n  de  main ten i r sa  référence  de  
pos i ti on  absol ue.  Les  d i sposi ti fs  de  réaction  rotati ve  absol ue  
types  spéci fi en t  u n  nombre  absolu  d e  rotations  généralement 
comprises  en tre  1  et  4  096  en  pu i ssances  de  2 .  Cet  attri bu t  peu t  
être  u ti l i sé  par l e  système de  commande  pour déterm iner l a  
gamme maximale  du  nombre  de  réactions  du  d i sposi ti f d e  
réaction  absolue,  cel l e-ci  étan t  l e  produ i t  de  l a  résol u tion ,  de  
l ' i n terpolation  et  d es  rotati ons  du  cycle  de  réaction .  

Un i tés  de  réaction  (Rév)  

1 41 9  +  

(n -1 )×50  

Obl i gatoi re  – E  

(Li néai re  
absolue)  

Set    Durée  de  
réaction  n  

REAL Longueur spéci fi ée  d 'u n  d i spos i ti f de  réaction  absol ue  l i néai re .  
Les  d i sposi ti fs  de  réaction  absolue  l i néai re  types  spéci fi en t  l a  
l ongueur en  mètres.  Cet  attri bu t  peu t  être  u ti l i sé  par l e  système  
de  commande  pou r déterm iner l a  capaci té  de  débattement 
maximale  d u  d i spos i ti f de  réaction  absolue  exprimée  en  nombre  
de  réactions,  cette  capaci té  résu l tant  de  l a  combinaison  de  l a  
résol u tion ,  de  l ' i n terpol ation  et  de  l a  durée  du  cycle  de  réaction .  

Un i tés  de  réaction  (Mètres)  

1 420  +  

(n -1 )×50  

Facu l tati f – E  

TP,  SS  

Set    Longueur de  
données  de  
réaction  n  

USINT Nombre  de  b i ts  de  données  de  réaction  transférés  su r l e  cana l  
d ' i n terface  de  données  en  séri e  ou  paral l è l e  n umérique  d 'un  
d i sposi ti f de  réaction .   

Nombre  de  b i ts  

1 421  +  

(n -1 )×50  

Facu l tati f – E  

TP,  SS  

Set    Code  de  
données  de  
réaction  n  

USINT Type  de  codage  de  b i ts  de  données  de  réaction  u ti l i sé  par l e  
canal  d ' i n terface  de  données  en  série  ou  paral l è l e  n umérique  
désigné  d ' un  d i sposi ti f de  réaction .  

Énumération :  

0  =  B i nai re  

1  =  Gray 

2  à  255  =  ( réservé)  

1 422  +  

(n -1 )×50  

Facu l tati f – E  

RS   

Set    Rapport  de  
transformateur 
du  résol veur 
de  réaction  n   

REAL Spéci fi cation  du  rapport  de  transformateur du  d i sposi ti f de  
réaction  de  résolveu r dési gné.  

 

1 423  +  

(n -1 )×50  

Facu l tati f – E  

RS   

Set    Tension  
d 'exci tation  du  
résol veur d e  
réaction  n  

REAL Défin i t  l a  tens ion  d 'exci tati on  s i nusoïdale  appl i quée  au  rotor d u  
d i sposi ti f de  réaction  de  résolveur désigné.  

Vol ts  (eff. )  

1 424  +  

(n -1 )×50  

Facu l tati f – E  

RS   

Set    Fréquence  
d 'exci tation  du  
résol veur d e  
réaction  n  

REAL Fréquence  du  s i gnal  d 'exci tation  s i nusoïdal  appl i qué  au  
d i sposi ti f de  réaction  de  résolveur désigné.  La  gamme ou  l es  
val eu rs  de  fréquences  val i des  de  cet  attri bu t  d épendent  d e  
l ' i n terface  matérie l l e  d u  d i sposi ti f spéci fi que.  

Hertz  
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1 425  +  

(n -1 )×50  

Facu l tati f – E  

RS   

Set    Équ i l i bre  du  
câble  d u  
résol veur d e  
réaction  n  

REAL Ajuste  l 'ampl i tude  re l ati ve  des  s i gnaux S inus  et  Cosi nus  
provenant du  résol veur afi n  d e  compenser l ' impact du  câbl e  d u  
résol veur.  

%  

1 426  +  

(n -1 )×50  

Obl i gatoi re  – E  

LT  

Set    Type  LDT de  
réaction  n  

USINT Déterm ine  l e  type  LDT.  Les  options  son t  S tart/Stop  et  M I D.  Les  
transducteu rs  Start/Stop  acceptent  un  s i gnal  d 'en trée  
( i n terrogation )  pou r l ancer l e  cycle  d e  mesure  et  répond re  par 
deux impu l s ions  su r l a  l i gne  de  retou r.  La  synch ron isation  peu t  
reposer su r l e  fron t  de  montée  ou  de  descente.  La  d u rée  en tre  
l es  impu l s ions  est  proportionne l l e  à  l a  posi ti on .  Les  
transducteu rs  M ID  répondent au  s i gnal  d ' i n terrogation  par u ne  
seu le  impu ls ion  l ongue  su r l a  l i gne  de  retou r.  La  l argeur 
d ' impu ls ion  est  proporti onnel l e  à  l a  pos i ti on .  

Énumérati on :  

0  =  M I D  

1  =  S tart/Stop  Montée  

2  =  S tart/Stop  Descente  

3  à  255  =  ( réservé)  

1 427  +  

(n -1 )×50  

Obl i gatoi re  – E  

LT  

Set   Reci rcu l ations  
LDT de  
réaction  n  

USINT Déterm ine  l e  nombre  de  reci rcu lati ons  associées  à  u n  
transducteu r LDT de  type  M ID.  P l us ieurs  reci rcu l ations  peuvent 
être  u ti l i sées  pou r augmenter l a  résol u tion  du  LDT au  détriment 
de  l 'augmentati on  de  l a  péri ode  d 'échanti l l onnage.  

Nombre  de  reci rcu l ations  

1 434  +  

(n -1 )×50  

Facu l tati f – E  Set   Bande  
passante  de  
fi l tre  d e  
vi tesse  de  
réaction  n .  

REAL Contrôl e  l a  bande  passante  d u  fi l tre  passe-bas  app l i qué  au  
s i gnal  d e  vi tesse  bru t  provenant de  Réaction  n .  Une  valeur n u l l e  
pou r cet  attri bu t  d ésacti ve  cette  fonction .  

rad /s  

1 435  +  

(n -1 )×50  

Facu l tati f – E  Set   Bande  
passante  de  
fi l tre  
d 'accélérati on  
de  réaction  n .  

REAL Contrôl e  l a  bande  passante  d u  fi l tre  passe-bas  app l i qué  au  
s i gnal  d 'accélérati on  bru t  provenant  de  Réaction  n .  U ne  val eur 
nu l l e  pour cet  attri bu t  désacti ve  cette  foncti on .  

rad /s  
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7.3.6.2  Sémantique:  Attribut N°  42  – Mode de  réaction  

Cet attribu t contien t une  valeur énumérée à  4  b i ts  qu i  déterm ine  l a  man ière  don t sont u ti l i sés  
l es  d i fféren ts  canaux de  réaction  l og iques  afi n  de  mettre  en  œuvre  le  Mode de  commande  
sélectionné  pour cette  i nstance  d 'axe.  

L'énumération  Mode de  réaction  (voi r Tableau  67)  fourn i t u n  support pour l a  fonctionnal i té  de  
commande  de  d isposi ti f mu l ti réaction  pour l es  d i fféren ts  Modes  de  commande  de  d isposi ti f 
acti fs,  c'est-à-d i re  lorsque  le  d ispos i ti f commande acti vement le  moteur en  fonction  d 'une  
réaction .  Dans  ces  Modes  de  commande de  d isposi ti f acti fs,  l e  canal  l og ique  Réaction  1  est  
supposé  être  d i rectement l i é  au  moteur,  Réaction  2  étan t l i é  en  aval  de  la  transm ission  
mécan ique.  Les  s ignaux de  commutation  d 'un  moteur à  a imant permanen t sont tou jours  
dédu i ts  de  Réaction  1 .  

Tableau  67  – Défin i tions  de  l 'énumération  Mode de  réaction  

Énum.  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  O/S  Pas  de  réaction  Pas  de  réaction  est  sé lectionné  s i  un  con trôle  de  boucle  fermée 
ou  de  boucle  ouverte  sans  capteur/codeu r est  souhai té.  Lors  de  
l 'exécu tion  d 'u n  contrôle  de  boucle  ouverte,  aucun  s i gnal  de  
réaction  n 'est  exi gé.  Dans  l e  con trôle  d e  boucle  fermée,  l e  s i gnal  
de  réaction  exigé  est  estimé  par u n  a l gori thme  de  commande  
sans  capteu r reposant  sur l es  s i gnaux de  tensi on  et  d e  cou rant  
de  phase  d u  moteur.  

1  O/N  Réaction  
pri ncipal e  

La  Réaction  pri ncipa le  attri bue  un  cana l  de  réacti on  non  engagé,  
te l  que  spéci fi é  par l ' attri bu t  Sé lection  de  réaction  pri ncipa le,  à  
cette  i nstance  d 'axe  de  d i sposi ti f,  pour fa i re  offi ce  de  source  de  
" réaction  pri ncipale"  l orsque  l e  d i sposi ti f est  confi guré  pour l e  
mode  Pas  d 'asservissement.  

2  O/C  Réaction  du  
moteur 

S i  Réaction  du  moteu r est  sé lectionné,  l es  s i gnaux de  retou r en  
accélération ,  en  vi tesse  et  en  posi ti on  de  commutation  son t  a l ors  
tous  dédu i ts  de  Réaction  1  monté  sur l e  moteur.  

3  F/C Réaction  de  
charge  

S i  Réaction  de  charge  est  sél ectionné,  Réaction  1  montée  su r l e  
moteur est  a l ors  un i quement u t i l i sée  pou r l a  commutation  du  
moteur à  a imant permanent,  Réaction  2  en  aval  étan t  u ti l i sée  
pou r l a  posi ti on ,  l a  vi tesse  et  l ' accélération .   

4  F/P  Réaction  doubl e  S i  Réaction  doubl e  est  sé lectionné,  Réaction  1  montée  su r l e  
moteur est  a l ors  u ti l i sée  pou r l a  commutation ,  l 'accélérati on  e t  l a  
vi tesse,  Réaction  2  en  aval  étan t  u ti l i sée  exclus i vement pou r l a  
pos i ti on .  

5  à  7  -  Réservé   

8  à  1 5  -  Spéci fi que  au  
fourn i sseur 

 

 

7.3.7  Attribu ts  Capture  d 'événement 

7.3.7 .1  Général i tés  

Le Tableau  68  con tien t tous  l es  attribu ts  d 'événement associés  à  une  instance  Objet Axe  de  
d isposi ti f de  mouvement.  I l  con tien t les  événements  d 'enreg istrement,  de  marquage et de  
retour à  l a  posi tion  de  référence.  Les  attributs  Capture  d 'événement sont conçus  pour prendre  
en  charge  j usqu 'à  1 6  événements  acti fs  éven tuels  par période  de  m ise  à  j our du  contrôleur.  
Le  format de  tous  les  attribu ts  Datation  est l e  Temps  système absolu  et su i t  l a  spéci fication  
CIP  Sync,  l a  va leur 0  correspondant au  1 er j anvier 1 970.  

L'Objet Axe  de  d isposi ti f de  mouvement prend  actuel lemen t en  charge  deux canaux d 'entrée  
d 'enreg istrement i ndépendan ts  par i nstance  d 'axe,  qu i  peuvent être  déclenchés  sur l es  fron ts  
de  mon tée  ou  de  descente  du  s ignal .  En  d 'autres  termes,  Enreg istrement 1  pour l ' i nstance  
d 'axe  1  n 'est généralement pas  l e  même signal  qu 'Enreg istrement 1  pou r l ' instance  d 'axe  2 .  
S i  l a  m ise  en  œuvre  matérie l l e  du  d ispos i ti f l e  permet,  l es  données  d 'heure  et de  posi ti on  
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d 'événement peuvent être  capturées  s imu l tanément pour quatre  cond i ti ons  d 'événement.  Les  
attributs  Capture  d 'événement prennent également en  charge  l e  réarmement au tomatique  
pour l es  événements  d 'enreg istrement.  Cela  permet au  contrôleur de  mettre  en  œuvre  des  
fonctions  importantes  te l l es  que  l 'Enreg istrement fenêtré  et l a  Reconnaissance de  modèle  
d 'enreg istrement.  

L'Objet Axe  de  d ispos i ti f de  mouvement prend  également en  charge  l es  événements  
I n terrupteur d 'orig ine,  Marqueur et Marqueur d ' in terrupteur de  la  fonctionnal i té  de  retour à  l a  
posi tion  de  référence axe  par axe.  Les  événements  Marqueur sont typ iquement générés  par 
l e  d isposi ti f de  retour en  posi tion  configuré  pour l ' i nstance  d 'axe  associée.  

Lorsque  l a  Configuration  de  m ise  à  l 'échel l e  du  mouvement est défi n ie  su r M ise  à  l 'échel le  du  
d ispos i ti f d 'entraînement,  l a  fonctionnal i té  Capture  d 'événement s 'étend  afin  de  prendre  en  
charge  l es  événements  d ’Enreg istrement fenêtré  et d ’Observation .  

Set*    Ces  attribu ts  son t en  général  m is  à  j our par l ' i n terméd iai re  de  l 'Ensemble  de  données  
de  consigne  cycl iques  de  la  connexion  C-D  CIP  Motion .  S ' i l s  son t i nclus  sous  l a  forme de  
données  de  consigne  cycl iques,  ces  attribu ts  ne  peuven t pas  être  m is  à  j our via  un  service  
Set.  

Tableau  68  – Attributs  d 'événement 

ID  
Attri -  
but  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'ac-  
cès  

NV Nom  de  l ’ attribut  Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

60  Facu l tati f – E  Set*   Commande  de  
véri fi cation  
d 'événement 

DWORD Cet  attri bu t  est  transm is  au  
d i sposi ti f par l e  contrôleu r 
dans  l e  cadre  d 'une  
connexi on  D i spos i ti f 
d 'en traînement-Contrôl eur 
afi n  d 'armer l es  d i fférentes  
en trées  de  d i spos i ti f,  par 
exemple,  l es  en trées  de  
marqueu r,  d ' i n terrupteur 
d 'ori g i ne  et  d 'en reg istrement,  
afi n  d e  générer des  
événements  pour l e  
contrôl eu r.  Lorsque  ces  
événements  sont  acti vés,  l e  
d i sposi ti f captu re  l ' heure  et  
l a  pos i ti on  exacte  d ’axe  l ors  
du  d érou lement d e  
l 'événement.  Cet  attri bu t  
gère  également l e  format et  
l e  con tenu  d u  b l oc de  
données  d 'événement C-D.  

Voi r l a  
sémanti que  en  
7. 3. 7. 2 . 1 .  
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ID  
Attri -  
but  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'ac-  
cès  

NV Nom  de  l ’ attribut  Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

61  Facu l tati f – E  Get   É tat  de  véri fi cati on  
d 'événement 

DWORD Cet  attri bu t  est  transm is  par 
l e  d i sposi ti f au  contrôl eur 
dans  l e  cadre  d 'une  
connexi on  D i spos i ti f 
d 'en traînement-Contrôl eur 
afi n  d ' i nd i quer s i  l e  d i spos i ti f 
véri fi e  rée l l ement l es  
événements  en  fonction  des  
en trées  de  d i spos i ti f ( l es  
en trées  de  marqueur,  
d ' i n terrupteur d 'ori g i ne  et  
d 'en reg istrement,  par 
exemple).  La  véri fi cati on  
d ’événement est  i n i t i ée  
l orsque  l e  b i t  Commande  de  
véri fi cation  d 'événement  
correspondant  est  défi n i  
dans  l a  connexi on  
Contrôl eu r-Disposi ti f.  Cet  
attri bu t  gère  égal ement  l e  
format et  l e  con tenu  d u  b loc 
de  données  d 'événement  D -
C.  

Voi r l a  
sémanti que  en  
7. 3. 7. 2 . 2 .  

62  Facu l tati f – E  Get   Posi ti on  d u  fron t  
posi ti f de  
l 'en reg istrement 1  

D I NT  Posi ti on  de  retou r verrou i l l ée  
su r l e  fron t  de  montée  de  
l 'En trée  d 'enreg istrement  1 .  

Un i tés  
d 'asservis-  
sement de  
posi ti on   

63  Facu l tati f – E  Get   Posi ti on  d u  fron t  
négati f de  
l 'en reg istrement 1  

DI NT Pos i ti on  de  retou r verrou i l l ée  
su r l e  fron t  d e  descente  de  
l 'En trée  d 'enreg istrement 1 .  

Un i tés  
d 'asservis-  
sement de  
posi ti on   

64  Facu l tati f – E  Get   Posi ti on  d u  fron t  
posi ti f de  
l 'en reg istrement 2  

D I NT  Posi ti on  de  retou r verrou i l l ée  
su r l e  fron t  de  montée  de  
l 'En trée  d 'enreg istrement  2 .  

Un i tés  
d 'asservis-  
sement de  
posi ti on   

65  Facu l tati f – E  Get   Posi ti on  d u  fron t  
négati f de  
l 'en reg istrement 2  

D I NT  Posi ti on  de  retou r verrou i l l ée  
su r l e  fron t  de  descente  de  
l 'En trée  d 'enreg istrement  2 .  

Un i tés  
d 'asservis-  
sement de  
posi ti on   

66  Facu l tati f – E  Get   Durée  du  front  
posi ti f de  
l 'en reg istrement 1  

LI NT Datati on  système sur l e  front  
de  montée  de  l 'En trée  
d 'en reg istrement 1 .  

Nano-  
secondes  (CIP  
Sync absol u )   

67  Facu l tati f – E  Get   Durée  du  front  
négati f de  
l 'en reg istrement 1  

LI NT Datati on  système sur l e  front  
de  descente  de  l 'En trée  
d 'en reg istrement 1 .  

Nano-  
secondes  (CIP  
Sync absol u )  

68  Facu l tati f – E  Get   Durée  du  front  
posi ti f de  
l 'en reg istrement 2  

LI NT Datati on  système sur l e  front  
de  montée  de  l 'En trée  
d 'en reg istrement 2 .  

Nano-  
secondes  (CIP  
Sync absol u )  

69  Facu l tati f – E  Get   Durée  du  front  
négati f de  
l 'en reg istrement 2  

LI NT Datati on  système sur l e  front  
de  descente  de  l 'En trée  
d 'en reg istrement 2 .  

Nano-  
secondes  (CIP  
Sync absol u )  

70  Obl i gatoi re  – 
NP  

Facu l tati f – 
VT 

E  

Get  Posi ti on  
d 'événement 
d 'ori g i ne  

DINT Retour en  posi ti on  verrou i l l é  
sur l 'événement d 'ori g i ne  
spéci fi é.  

Un i tés  
d 'asservis-  
sement de  
posi ti on  

71  Facu l tati f – 
NP  

Facu l tati f – 
VT 

E  

Get   Heu re  d 'événement 
d 'ori g i ne  

LI NT Datati on  système verrou i l l ée  
sur l 'événement d 'ori g i ne  
spéci fi é.  

Nano-  
secondes  (CIP  
Sync absol u )  
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ID  
Attri -  
but  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'ac-  
cès  

NV Nom  de  l ’ attribut  Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

72  Obl i gatoi re  – 
NP  

Facu l tati f – 
VT 

E  

(M i se  à  
l 'échel l e  du  
d i sposi ti f 
d 'en traîne-  
ment)  

Get  Heu re  d 'événement 
1  d 'observati on  

LINT Datati on  système verrou i l l ée  
sur l 'événement 
d 'observati on  spéci fi é.  

Nano-  
secondes  (CIP  
Sync absol u )  

73  Obl i gatoi re  – 
NP  

Facu l tati f – 
VT 

E  

(M i se  à  
l 'échel l e  du  
d i sposi ti f 
d 'en traîne-  
ment)  

Get  Heu re  d 'événement 
2  d 'observati on  

LINT Datati on  système verrou i l l ée  
sur l 'événement 
d 'observati on  spéci fi é.  

Nano-  
secondes  (CIP  
Sync absol u )  

 

7.3.7.2  Sémantique  

7.3.7.2 .1  Attribut N °  60  – Commande  de  véri fication  d 'événement 

Les  28  prem iers  b i ts  de  cet attribut à  32  b i ts  (voir F igure  63)  sont u ti l i sés  pour activer les  
d i fférentes  entrées  du  d ispos i ti f ( l es  entrées  de  marqueur,  d ' i n terrupteur d 'ori g ine  et 
d 'enreg istrement,  par exemple)  afi n  de  générer des  événements  pour l e  con trôleur.  Lorsque  
ces  événements  son t activés,  l e  d isposi ti f capture  l 'heure  et l a  pos i tion  exacte  de  l ' i nstance  
d 'axe  de  mouvement associée.  Trois  b i ts ,  parm i  l es  4  b i ts  de  poids  fort,  représentent l e  
nombre  de  messages  Acqu i ttement d 'événement dans  l e  bloc de  données  d 'événement dans  
l e  cadre  de  l a  m ise  à  j ou r de  cette  connexion  Contrôleur-Disposi ti f,  l e  dern ier b i t  de  poids  fort 
i nd iquant s i  l e  format du  b loc de  données  d 'événement est étendu  afin  de  prendre  en  charge  
l es  événements  supplémenta ires  associés  à  l a  fonctionnal i té  M ise  à  l 'échel le  du  d ispos i ti f 
d 'en traînement (voi r Configuration  de  m ise  à  l 'échel l e  du  mouvement) .  La  prise  en  charge  du  
format étendu  est facu l tative  dans  l a  m ise  en  œuvre  du  d ispos i ti f.  Pour une  description  
détai l l ée  du  protocole  de  gestion  des  événements  entre  l e  d ispos i ti f et  l e  contrôleur,  vo i r l a  
section  Connexion  du  profi l  d e  d ispos i ti f CI P  Motion  approprié.  

  DWORD à  32  b i ts    

 

Format de  commande de  véri fi cation  d 'événement  

Bi t  31 :  Booléen  

Format  étendu  

B i ts  28-30:  En tier 

Compte  de  b locs  d 'événement   

B i ts  0-27:  Champ de  b i t  

B i ts  de  commande  de  véri fi cati on  d 'événement  

IEC 

Figure 63  – Champ de  mot Commande de  vérification  d 'événement 

Pour l es  événements  Marqueur – I n terrupteur d 'orig ine  spéci fi és  dans  le  Tableau  69,  l e  
d isposi ti f recherche  en  prem ier l i eu  le  n iveau  de  l 'entrée  d ' in terrupteur d 'ori g ine  par rapport  à  
l a  trans i ti on  en  fonction  du  symbole  +  ou  –,  pu is  recherche  imméd iatement l a  trans i tion  de  
l 'en trée  de  marqueur en  fonction  du  deuxième symbole  +  ou  –.  
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Tableau  69  – Défin i tions  de  bi t  Commande  de  véri fication  d 'événement 

Bi t  Format 
étendu  

un iquement 

Nom  Description  

0   Front  Pos  
d 'en reg  1  

Acti ver l a  véri fi cati on  pou r l a  transi ti on  de  fron t  pos i ti f de  l ' en trée  
Enreg istrement  1  

1   Front  Neg  
d 'en reg  1  

Acti ver l a  véri fi cati on  pou r l a  transi ti on  de  fron t  négati f de  l ' en trée  
Enreg istrement  1  

2   Front  Pos  
d 'en reg  2  

Acti ver l a  véri fi cati on  pou r l a  transi ti on  de  fron t  posi ti f de  l ' en trée  
Enreg istrement  2  

3   Front  Neg  
d 'en reg  2  

Acti ver l a  véri fi cati on  pou r l a  transi ti on  de  fron t  négati f de  l ' en trée  
Enreg istrement  2  

4  *  Fenêtre  de  front  
Pos  d 'en reg  1  

Acti ver l a  véri fi cati on  de  fenêtre  après  l a  transi ti on  de  front  posi ti f 
de  l 'en trée  En reg istrement  1  

5  *  Fenêtre  de  front  
Neg  d 'en reg  1  

Acti ver l a  véri fi cati on  de  fenêtre  après  l a  transi ti on  de  front  
négati f de  l ' en trée  En reg istrement  1  

6  *  Fenêtre  de  fron t  
Pos  d 'en reg  2  

Acti ver l a  véri fi cati on  de  fenêtre  après  l a  transi ti on  de  front  posi ti f 
de  l 'en trée  En reg istrement  2  

7  *  Fenêtre  de  front  
Neg  d 'en reg  2  

Acti ver l a  véri fi cati on  de  fenêtre  après  l a  transi ti on  de  front  
négati f de  l ' en trée  En reg istrement  2  

8   Réarm  au to  Pos  
d 'en reg  1  

Acti ver l e  réarmement  au tomatique  après  l a  transi ti on  de  fron t  
posi ti f de  l ' en trée  En reg istrement  1   

9   Réarm  au to  Neg  
d 'en reg  1  

Acti ver l e  réarmement  au tomatique  après  l a  transi ti on  de  fron t  
négati f de  l ' en trée  En reg istrement  1  

1 0   Réarm  au to  Pos  
d 'en reg  2  

Acti ver l e  réarmement  au tomati que  après  l a  transi ti on  de  fron t  
posi ti f de  l ' en trée  En reg istrement  2  

1 1   Réarm  au to  Neg  
d 'en reg  2  

Acti ver l e  réarmement  au tomati que  après  l a  transi ti on  de  fron t  
négati f de  l ' en trée  En reg istrement 2  

1 2  *  Posi ti on  
d 'observation  1  
Avt  

Acti ver l a  véri fi cati on  de  l a  pos i ti on  d 'observation  1  pou r l e  
croi sement des  posi ti ons  d 'axe  dans  l e  sens  avan t (posi ti f) .  

1 3  *  Posi ti on  
d 'observation  1  
I nv 

Acti ver l a  véri fi cati on  de  l a  pos i ti on  d 'observation  1  pou r l e  
croi sement des  posi ti ons  d 'axe  dans  l e  sens  i nverse  (négati f) .  

1 4  *  Posi ti on  
d 'observation  2  
Avt  

Acti ver l a  véri fi cati on  de  l a  pos i ti on  d 'observation  2  pou r l e  
croi sement des  posi ti ons  d 'axe  dans  l e  sens  avan t (posi ti f) .  

1 5  *  Posi ti on  
d 'observation  2  
I nv 

Acti ver l a  véri fi cati on  de  l a  pos i ti on  d 'observation  2  pou r l e  
croi sement des  posi ti ons  d 'axe  dans  l e  sens  i nverse  (négati f) .  

1 6   Front  posi ti f du  
marqueu r 

Acti ver l a  véri fi cati on  d u  front  pos i ti f de  l ' en trée  de  marqueu r du  
canal  d e  retou r en  posi ti on  associé.  

1 7   Front  négati f du  
marqueu r 

Acti ver l a  véri fi cati on  d u  front  négati f de  l ' en trée  de  marqueu r du  
canal  d e  retou r en  posi ti on  associé.  

1 8   Front  posi ti f de  
l ' i n terrupteur 
d 'ori g i ne  

Acti ver l a  véri fi cati on  d u  front  pos i ti f de  l ' en trée  d 'ori g i ne  
associée  à  cette  i nstance  d 'axe.  

1 9   Front  négati f de  
l ' i n terrupteur 
d 'ori g i ne  

Acti ver l a  véri fi cati on  d u  front  pos i ti f de  l ' en trée  d 'ori g i ne  
associée  à  cette  i nstance  d 'axe.  

20   Marqueu r – 
I n terrupteu r 
d 'ori g i ne  ++   

Acti ver l a  véri fi cati on  de  l a  séquence  d 'événements  spéci fi ée  en  
tan t  que  transi ti on  de  fron t  posi ti f de  l 'en trée  I n terrupteur 
d 'ori g i ne  su i vie  d 'un  front  posi ti f de  l 'en trée  Marqueu r.  

21   Marqueu r – 
I n terrupteu r 
d 'ori g i ne  + -  

Acti ver l a  véri fi cati on  de  l a  séquence  d 'événements  spéci fi ée  en  
tan t  que  transi ti on  de  fron t  négati f de  l 'en trée  I n terrupteu r 
d 'ori g i ne  su i vie  d 'un  front  posi ti f de  l 'en trée  Marqueu r.  

22   Marqueu r – 
I n terrupteu r 
d 'ori g i ne  -+  

Acti ver l a  véri fi cati on  de  l a  séquence  d 'événements  spéci fi ée  en  
tan t  que  transi ti on  de  fron t  négati f de  l 'en trée  I n terrupteu r 
d 'ori g i ne  su i vie  d 'un  front  posi ti f de  l 'en trée  Marqueu r.  
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Bi t  Format 
étendu  

un iquement 

Nom  Description  

23   Marqueu r – 
I n terrupteu r 
d 'ori g i ne  - -  

Acti ver l a  véri fi cati on  de  l a  séquence  d 'événements  spéci fi ée  en  
tan t  que  transi ti on  de  fron t  négati f de  l 'en trée  I n terrupteu r 
d 'ori g i ne  su i vie  d 'un  front  négati f de  l 'en trée  Marqueu r.  

24  *  Seu i l  d e  couple  
d 'ori g i ne  

Acti ver l a  véri fi cati on  de  l 'événement de  couple  d 'ori g i ne  spéci fi é  
comme n i veau  de  coupl e  qu i  d épasse  l e  seu i l  d e  couple  d 'ori g i ne  
pendant une  période  donnée  par l e  temps  de  couple  d 'ori g i ne .   

25  à  27   (Réservé)   

 

7.3.7.2 .2  Attribut N °  61  – État  de  vérification  d 'événement 

Les  28  prem iers  b i ts  de  cet  attribut  à  32  b i ts  (voi r F igure  64)  sont u ti l i sés  pour i nd iquer s i  l e  
d isposi ti f véri fie  réel l ement l es  événements  en  fonction  des  d i fférentes  en trées  du  d ispos i ti f,  
te l l es  que  l es  en trées  de  marqueur et  d 'enreg istrement,  par exemple  (voi r Tableau  70).  La  
véri fication  d ’événement est i n i tiée  l orsque  le  b i t  de  Commande  de  véri fication  d 'événement 
correspondant est défin i  dans  l a  connexion  Contrôleur-D isposi ti f.  Lorsqu 'un  événement se  
produ i t,  l e  d isposi ti f capture  l 'heure  et l a  pos i ti on  exacte  d ’axe,  pu is  transmet ces  in formations  
au  con trôleur dans  des  b locs  de  données  de  noti fication  d 'événement.  Mais  pour que  l e  
con trôleur pu isse  trai ter l es  données  d 'événement,  l e  b i t  d 'État de  véri fication  d 'événement 
correspondant doi t être  défin i .  Trois  b i ts,  parm i  l es  4  b i ts  de  poids  fort de  cet  attribut,  
représenten t l e  nombre  de  messages  Noti fication  d 'événement dans  l e  b loc de  données  
d 'événement dans  l e  cadre  de  la  m ise  à  j our de  cette  connexion  Disposi ti f-Contrôleur,  le  
dern ier b i t  de  poids  fort i nd iquant s i  l e  format du  b loc de  données  d 'événement est étendu  
afi n  de  prendre  en  charge  l es  événements  supplémentai res  associés  à  l a  fonctionnal i té  M ise  
à  l 'échel le  du  d isposi ti f d 'en traînement (voi r Configuration  de  m ise  à  l 'échel le  du  mouvement) .  
La  prise  en  charge  du  format étendu  est facu l tati ve  dans  l a  m ise  en  œuvre  du  d ispos i ti f.  Pour 
une  description  détai l lée  du  protocole  de  gestion  des  événements  entre  le  d isposi ti f et  l e  
con trôleur,  voi r l a  section  Connexion .  

  DWORD à  32  b i ts    

 

Format d ’État de  véri fication  d 'événement 

Bi t  31 :  Booléen  

Format  étendu  

B i ts  28-30:  En tier 

Compte  de  b locs  d 'événement  

B i ts  0-27:  Champ de  b i t  

B i ts  d 'état  de  véri fi cation  d 'événement 

IEC 

Figure 64 – Champ de  mot État  de  vérification  d 'événement 
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Tableau  70  – Défin i tions  de  bi t  État de  vérification  d 'événement 

Bi t  Format 
étendu  

un iquement 

Nom  Description  

0   Front  Pos  d 'en reg  1  Véri fi er l a  transi ti on  de  front  pos i ti f de  l 'en trée  Enreg istrement 1  

1   Front  Neg  d 'enreg  1  Véri fi er l a  transi ti on  de  front  négati f de  l ' en trée  Enreg istrement 1  

2   Front  Pos  d 'en reg  2  Véri fi er l a  transi ti on  de  front  pos i ti f de  l 'en trée  Enreg i strement  2  

3   Front  Neg  d 'enreg  2  Véri fi er l a  transi ti on  de  front  négati f de  l ' en trée  Enreg istrement 2  

4  *  Fenêtre  de  front  Pos  
d 'en reg  1  

Appl i q uer l a  véri fi cation  de  fenêtre  après  l a  transi ti on  de  fron t  
posi ti f de  l ' en trée  En reg i strement 1  

5  *  Fenêtre  de  front  Neg  
d 'en reg  1  

Appl i q uer l a  véri fi cation  de  fenêtre  après  l a  transi ti on  de  fron t  
négati f de  l ' en trée  Enreg istrement 1  

6  *  Fenêtre  de  front  Pos  
d 'en reg  2  

Appl i q uer l a  véri fi cation  de  fenêtre  après  l a  transi ti on  de  fron t  
posi ti f de  l ' en trée  En reg i strement 2  

7  *  Fenêtre  de  front  Neg  
d 'en reg  2  

Appl i q uer l a  véri fi cation  de  fenêtre  après  l a  transi ti on  de  fron t  
négati f de  l ' en trée  Enreg istrement 2  

8   Réarm  au to  Pos  
d 'en reg  1  

Acti ver l e  mécan isme de  réarmement  au tomatique  après  l a  
transi ti on  de  front  pos i ti f d e  l 'en trée  Enreg istrement 1   

9   Réarm  au to  Neg  
d 'en reg  1  

Acti ver l e  mécan isme de  réarmement  au tomatique  après  l a  
transi ti on  de  front  négati f d e  l 'en trée  Enreg istrement 1  

1 0   Réarm  au to  Pos  
d 'en reg  2  

Acti ver l e  mécan isme de  réarmement au tomatique  après  l a  
transi ti on  de  front  posi ti f d e  l 'en trée  Enreg istrement 2  

1 1   Réarm  au to  Neg  
d 'en reg  2  

Acti ver l e  mécan isme de  réarmement au tomatique  après  l a  
transi ti on  de  front  négati f de  l 'en trée  Enreg i strement  2  

1 2  *  Pos i ti on  d 'observation  
1  Avt  

Véri fi cation  de  l 'événement  d 'observati on  avec posi ti on  
d 'observati on  1  pou r l e  croi sement  des  pos i ti ons  réel  dans  l e  
sens  avant  (posi ti f) .  

1 3  *  Pos i ti on  d 'observation  
1  I nv  

Véri fi cation  de  l 'événement d 'observati on  avec pos i ti on  
d 'observation  1  pou r l e  croi sement des  pos i ti ons  réel  dans  l e  
sens  i nverse  (négati f) .  

1 4  *  Pos i ti on  d 'observation  
2  Avt  

Véri fi cation  de  l 'événement  d 'observati on  avec posi ti on  
d 'observati on  2  pou r l e  croi sement  des  posi ti ons  réel  dans  l e  
sens  avant  (posi ti f) .  

1 5  *  Pos i ti on  d 'observation  
2  I nv  

Véri fi cation  de  l 'événement  d 'observati on  avec posi ti on  
d 'observation  2  pou r l e  croi sement des  pos i ti ons  réel  dans  l e  
sens  i nverse  (négati f) .  

1 6   Front  posi ti f du  
marqueu r 

Véri fi cation  du  fron t  posi ti f de  l ' en trée  de  marqueu r du  canal  d e  
retour en  pos i ti on  associé  

1 7   Front  négati f du  
marqueu r 

Véri fi cation  du  fron t  négati f de  l 'en trée  de  marqueu r du  canal  de  
retour en  pos i ti on  associé  

1 8   Front  posi ti f de  
l ' i n terrupteur d 'ori g i ne  

Véri fi cation  du  fron t  posi ti f de  l ' en trée  d 'ori g i ne  associée  à  cette  
i nstance  d 'axe  

1 9   Front  négati f de  
l ' i n terrupteur d 'ori g i ne  

Véri fi cation  du  fron t  posi ti f de  l ' en trée  d 'ori g i ne  associée  à  cette  
i nstance  d 'axe  

20   Marqueu r – 
I n terrupteu r d 'ori g i ne  
++  

Véri fi cation  de  l a  séquence  d 'événements  spéci fi ée  en  tan t  q ue  
transi ti on  de  front  posi ti f d e  l 'en trée  I n terrupteur d 'ori g i ne  su i vi e  
d 'un  front  posi ti f de  l ' en trée  Marqueu r 

21   Marqueu r – 
I n terrupteu r d 'ori g i ne  
+ -  

Véri fi cation  de  l a  séquence  d 'événements  spéci fi ée  en  tan t  q ue  
transi ti on  de  front  posi ti f d e  l 'en trée  I n terrupteur d 'ori g i ne  su i vi e  
d 'un  front  négati f de  l ' en trée  Marqueur 

22   Marqueu r – 
I n terrupteu r d 'ori g i ne  
-+  

Véri fi cation  de  l a  séquence  d 'événements  spéci fi ée  en  tan t  q ue  
transi ti on  de  front  négati f d e  l 'en trée  I n terrupteur d 'ori g i ne  su i vie  
d 'un  front  posi ti f de  l ' en trée  Marqueu r 

23   Marqueu r – 
I n terrupteu r d 'ori g i ne  
--  

Véri fi cation  de  l a  séquence  d 'événements  spéci fi ée  en  tan t  q ue  
transi ti on  de  front  négati f d e  l 'en trée  I n terrupteur d 'ori g i ne  su i vie  
d 'un  front  négati f de  l ' en trée  Marqueur 

24  *  Seu i l  d e  couple  
d 'ori g i ne  

Véri fi cation  de  l 'événement  de  couple  d 'ori g i ne  spéci fi é  comme 
n i veau  de  couple  qu i  dépasse  l e  seu i l  d e  couple  d 'ori g i ne  
pendant  une  période  donnée  par l e  temps  de  couple  d 'ori g i ne .   

25  à  
27  

 (Réservé)   
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7.3.8  Attributs  de  génération  de  référence de  consigne  

Les  l i stes  d 'attributs  dans  le  Tableau  71  et  l e  Tableau  72  s 'appl iquen t à  l a  fonctionnal i té  de  
génération  de  référence  de  cons igne  du  d ispos i ti f q u i  converti t  l a  pos i tion ,  la  vi tesse  et 
l 'accélération  de  consigne,  a i ns i  q ue  les  données  de  couple  provenant d 'un  plan i ficateur basé  
sur con trôleur,  en  s ignaux de  références  de  cons igne  correspondants  adressés  aux structures  
de  commande  de  moteur du  d ispos i ti f.  La  fonctionnal i té  de  génération  de  référence de  
cons igne  inclu t  des  i n terpolateurs  fi ns,  des  i n terrupteurs  de  s i gnal  e t des  l im i teurs  
d ynam iques.  

Set*    Ces  attribu ts  son t en  général  m is  à  j our par l ' i n terméd iai re  de  l 'Ensemble  de  données  
de  consigne  cycl iques  de  la  connexion  C-D  CIP  Motion .  S ' i l s  son t inclus  sous  l a  forme de  
données  de  cons igne  cycl iques,  ces  attribu ts  ne  doivent pas  être  m is  à  j our via  un  service  
Set.  

Tableau  71  – Attributs  Signal  du  générateur de  consigne  

ID  
Attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

360  Facu l tati f 
– P  

(S i  non  
pri s  en  
charge,  
une  val eu r 
à  vi rgu le  
fl ottante  
de  
consigne  
de  pos i ti on  
du  
con trôl eu r 
est  a l ors  
exi gée. )  

Set*   Consi gne  de  
posi ti on  du  
contrôl eu r – 
En ti er  

D INT  Valeu r en ti ère  des  
données  de  pos i ti on  de  
consigne  provenant d u  
contrôl eu r,  m i se  à  j ou r au  
cours  de  l a  péri ode  de  
m ise  à  j our du  con trôleur,  
et  a l imentan t  l e  générateur 
fi n  de  posi ti on  de  
consigne.  Cette  
représentation  par u n  
en tier de  l a  posi ti on  de  
consigne  est  adaptée  aux 
d i spos i ti fs  de  
posi ti onnement  s imples  où  
l e  trai tement en  temps  réel  
des  va leu rs  à  vi rgu le  
fl ottan te  en  doub le  
précis ion  est  trop  
chronophage  et  où  l e  
l i ssage  d u  mouvement  
n 'est  pas  un  facteur 
d 'en traînement.  

Un i tés  
d 'asservis-  
sement de  
posi ti on  

361  Facu l tati f 
– P  

(S i  non  
pri s  en  
charge,  
une  val eu r 
en tière  de  
consigne  
de  pos i ti on  
du  
con trôl eu r 
est  a l ors  
exi gée. )  

Set*   Commande  de  
posi ti on  du  
contrôl eu r – 
Vi rgu l e  fl ottante  

LREAL  Valeu r à  vi rgu l e  fl ottante  
des  données  de  pos i ti on  
de  consigne  provenant du  
contrôl eu r,  m i se  à  j ou r au  
cours  de  l a  péri ode  de  
m ise  à  j our du  con trôleur,  
et  a l imentan t  l e  générateur 
fi n  de  posi ti on  de  
consigne.  La  pl age  de  
cette  val eu r est  l im i tée  à  
cel l e  d ' un  DI NT par l e  
p l an i fi cateu r d e  
mouvement,  mais  
contrai rement à  u n  DI NT,  
e l l e  comporte  une  
composante  fractionnée  
qu i  se  tradu i t  en  u n  
mouvement p l us  l i sse,  
notamment  pour u n  
fonctionnement par action  
an ti cipatri ce.  

Un i tés  
d 'asservis-  
sement  de  
pos i ti on  
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ID  
Attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

362  Obl i gatoi re  
– VF  
Facu l tati f 
– P  

Set*   Commande  de  
vi tesse  du  
contrôl eu r  

REAL Valeu r des  données  de  
vi tesse  de  consigne  
provenant du  contrô leu r,  
m ise  à  j our au  cours  de  l a  
période  de  m ise  à  j ou r d u  
contrôl eu r,  et  a l imentan t  l e  
générateu r fi n  de  vi tesse  
de  consigne.  

Un i tés  de  
commande  de  
vi tesse  /  s   

363  Facu l tati f 
– PVT 

Set*   Consi gne  
d 'accélérati on  d u  
con trôl eu r 

REAL Valeu r des  données  
d 'accélérati on  de  cons igne  
provenant du  contrô leu r,  
m ise  à  j ou r au  cours  de  l a  
période  de  m ise  à  j ou r d u  
contrôl eu r,  et  a l imentan t  l e  
générateu r fi n  
d 'accélérati on  de  
cons igne.  

Un i tés  de  
commande  
d 'accélérati on  
/  s2  

364  Obl i gatoi re  
– T  

Set*   Cons i gne  de  
couple  du  
con trôl eu r 

REAL Valeu r des  données  de  
couple  de  consi gne  
provenant  du  contrô leu r 
u ti l i sée  en  mode  
d 'asservissement  de  
couple,  et  m ise  à  j our au  
cours  de  l a  péri ode  de  
m ise  à  j ou r du  contrôl eur,  
et  a l imentant  l e  générateur 
fi n  de  couple  de  consi gne.  

%  de  l a  
val eu r 
assignée  du  
moteur 

365  Facu l tati f 
– P  

Get  Pos i ti on  de  
consigne  fi ne   

D I NT Valeu r de  sorti e  provenant  
du  générateur fi n  de  
pos i ti on  de  consi gne.   

Un i tés  
d 'asservis-  
sement de  
posi ti on   

366  Facu l tati f 
– PV 

Get  Vi tesse  de  
consigne  fi ne   

REAL Valeu r de  sorti e  provenant  
du  générateur fi n  de  
vi tesse  de  Commande  de  
consigne.  En  l 'absence  de  
s i gnal  Vi tesse  de  consi gne  
l ors  de  l 'exécu tion  d 'un  
asservissement  de  
pos i ti on ,  ce  s i gnal  peu t  
être  dédu i t  en  a j ustan t  l a  
va l eu r de  sorti e  Posi ti on  
d i fférentie l l e  d u  
générateu r fi n  d e  posi ti on  
de  consigne.  

Un i tés  de  
commande  de  
vi tesse  /  s   

367  Facu l tati f 
– C  

Get  Accélération  de  
consigne  fi ne  

REAL Valeu r de  sorti e  provenant  
du  générateur fi n  
d 'accélérati on  de  
consigne.  En  l 'absence  de  
s i gnal  Accélérati on  de  
consigne  l ors  d e  
l 'exécu tion  d 'u n  
asservissement  de  
pos i ti on  ou  d ' une  
commande  de  vi tesse,  ce  
s i gnal  peu t  être  dédu i t  en  
a j ustant  l a  valeu r d e  sorti e  
Vi tesse  d i fféren tie l l e  d u  
générateu r fi n  d e  vi tesse  
de  consigne.  En  l ' absence  
de  s i gnal  Vi tesse  de  
consigne,  l e  s i gnal  
d 'accélérati on  de  cons igne  
fi ne  peut  être  dédu i t  en  
a j ustant  l a  seconde  val eur 
de  sorti e  Pos i ti on  
d i fférentie l l e  d u  
générateu r fi n  d e  posi ti on  
de  consigne.  

Un i tés  de  
commande  
d 'accélérati on  
/  s2  
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Tableau  72  – Attributs  Configuration  du  générateur de  consigne  

ID  attribut  Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

370  Facu l tati f – 
F  

Set    Vi tesse  de  sau t  
1  

REAL Défin i t  l a  vi tesse  cen trale  
d 'une  bande  de  vi tesse  de  sau t  
dans  l aquel l e  l e  d i spos i ti f ne  
fonctionne  pas.  La  valeur de  
vi tesse  de  sau t  est  s i gnée.  

Un i tés  de  
commande  de  
vi tesse  /  s  

371  Facu l tati f – 
F  

Set    Vi tesse  de  sau t  
2  

REAL Défin i t  l a  vi tesse  centrale  
d 'une  bande  de  vi tesse  de  sau t  
dans  l aquel l e  l e  d i spos i ti f ne  
fonctionne  pas.  La  valeur de  
vi tesse  de  sau t  est  s i gnée.  

Un i tés  de  
commande  de  
vi tesse  /  s  

372  Facu l tati f – 
F  

Set    Vi tesse  de  sau t  
3  

REAL Défin i t  l a  vi tesse  centrale  
d 'une  bande  de  vi tesse  de  sau t  
dans  l aquel l e  l e  d i spos i ti f ne  
fonctionne  pas.  La  valeur de  
vi tesse  de  sau t  est  s i gnée.  

Un i tés  de  
commande  de  
vi tesse  /  s  

373  Facu l tati f – 
F  

Set    Bande  de  
vi tesse  de  sau t  

REAL Déterm ine  l a  fenêtre  de  
vi tesse  voi s i ne  d 'u ne  vi tesse  
de  sau t  q u i  n e  peu t  pas  être  
commandée.  Tout  poi n t  de  
consigne  de  commande  dans  
cette  fenêtre  est  a j usté  par l e  
b l oc  Vi tesse  de  sau t  de  
man ière  à  atteindre  l a  va l eu r 
l im i te  Bande  de  vi tesse  de  
sau t  supérieure  ou  i n férieu re.  
Le  d i sposi ti f peu t  accélérer ou  
décélérer d oucement su r l a  
bande  de  vi tesse  de  sau t  en  
fonction  de  l ' i n terrupteu r d e  
s i gnal ,  mais  i l  peu t  ne  pas  
fonctionner à  une  vi tesse  
défi n i e  dans  l a  bande.  La  
Bande  de  vi tesse  de  sau t  est  
réparti e  à  moi ti é  au -dessus  et  
à  moi ti é  au -dessous  de  l a  
vi tesse  de  sau t.  L 'attri bu t  
Bande  de  vi tesse  de  sau t  
s 'appl i que  à  tou tes  l es  
vi tesses  de  sau t  pri ses  en  
charge  dans  l e  d i sposi ti f.  Une  
val eu r nu l l e  pou r cet  attri bu t  
désacti ve  cette  fonction .  

Un i tés  de  
commande  de  
vi tesse  /  s  

374  Facu l tati f – 
FV 

Set   Vi tesse  de  
rampe – posi ti ve  

REAL Cette  val eur posi ti ve  défi n i t  l a  
sorti e  d e  consigne  de  vi tesse  
pos i ti ve  maximale  de  
l ' i n terrupteur d e  s i gnal .   

Un i tés  de  
commande  de  
vi tesse  /  s  

375  Facu l tati f – 
FV 

Set   Vi tesse  de  
rampe – 
négati ve  

REAL Cette  val eur négati ve  défi n i t  l a  
sorti e  d e  consigne  de  vi tesse  
négati ve  maximale  de  
l ' i n terrupteur d e  s i gnal .   

Un i tés  de  
commande  de  
vi tesse  /  s  

376  Facu l tati f – 
FV 

Set   Accélération  de  
rampe  

REAL Cette  val eur pos i ti ve  défi n i t  
l 'accélération  maximale  
(vi tesse  en  augmentati on )  de  
l a  sorti e  de  consi gne  de  
vi tesse  par l ' i n terrupteur d e  
s i gnal .   

Un i tés  de  
commande  de  
vi tesse  /  s2  

377  Facu l tati f – 
FV 

Set    Décél érati on  de  
rampe   

REAL Cette  val eur posi ti ve  défi n i t  l a  
décélérati on  maximale  (vi tesse  
en  d im inu tion)  de  l a  sorti e  de  
cons igne  de  vi tesse  par 
l ' i n terrupteur d e  s i gnal .   

Un i tés  de  
commande  de  
vi tesse  /  s2  

International  Electrotechnical  Commission

 



 – 472  – I EC 61 800-7-202: 201 5  © I EC  201 5  

ID  attribut  Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

378  Facu l tati f – 
FV 

Set   Commande  de  
rampe d 'à-coups  

REAL Cette  val eur défi n i t  l e  
pou rcentage  de  temps  
d 'accélérati on  ou  de  
décélérati on  appl i qué  au  
ra l en ti sseu r de  vi tesse  sous  l a  
forme  d 'une  cou rbe  S  d 'à-
coups  l im i tés  en  fonction  d 'u ne  
réponse  à  un  échel on  de  
vi tesse.  Le  temps  de  Cou rbe  S  
est  a j ou té  à  l a  prem ière  et  à  l a  
deuxième moi ti é  de  l a  rampe.  
Une  val eu r nu l l e  ne  donne  l i eu  
à  aucune  Cou rbe  en  S ,  c'est-à-
d i re  une  rampe  d 'accélérati on  
ou  de  décél ération  l i néai re.  
Une  val eu r de  1 00  %  donne  
l i eu  à  un  profi l  d 'accélérati on  
tri angu l a i re  dont  l a  crête  est  
l 'accélération  /  décél ération  de  
rampe  confi gurée.  La  valeur 
d 'accélérati on  d 'à-coups  
d im inue  proporti onnel l ement  à  
l 'augmentati on  de  l a  va l eu r de  
commande  d 'à-coups  sur l a  
base  de  (0 , 5  ×  0 , 01  ×  
Commande  d 'à-coups  ×  
Vi tesse  de  rampe  Posi ti ve  /  
Accél  de  rampe),  et  l a  va leur 
l im i te  de  décél ération  d 'à-
coups  d im inue  égal ement en  
foncti on  de  (0 , 5  ×  0 , 01  ×  
Commande  d 'à-coups  ×  
Vi tesse  de  rampe Négati ve  /  
Décél  d e  rampe).  

%  

380  Facu l tati f – 
FV  

Set    Acti vation  de  
l 'amorçage  
i nstan tané  

BOOL Cette  val eur booléenne  permet  
d 'acti ver ou  de  désacti ver l a  
fonction  Amorçage  i nstan tané  
de  l ' i n terrupteu r d e  s i gna l  du  
d i spos i ti f.  S i  l a  va leur " true"  
est  affectée  à  Amorçage  
i nstan tané  acti vé,  et  q ue  l ' axe  
de  mouvement est  acti vé,  l e  
d i spos i ti f déterm ine  l a  vi tesse  
en  cou rs  du  moteur dans  l e  
cadre  des  acti vi tés  
d ' i n i ti a l i sation  État  du  
démarrage.  J uste  avant  de  
passer à  l ' état  Exécu tion ,  l e  
d i sposi ti f prédéfin i t  l a  sorti e  de  
l ' i n terrupteur d e  s i gnal  su r l a  
vi tesse  en  cours.  De  cette  
man ière,  l e  moteu r passe  en  
con ti nu  de  sa  vi tesse  en  cours  
à  l a  vi tesse  commandée.  S i  l a  
val eu r " fa l se"  est  affectée  à  
Amorçage  i nstan tané  acti vé,  l a  
vi tesse  d u  moteur n 'est  pas  
déterm inée  et  u ne  val eu r 
prédéfi n ie  n u l l e  est  affectée  à  
l a  sorti e  de  l ' i n terrupteur d e  
s i gnal .  

0  =  Amorçage  
i nstan tané  
désacti vé  

1  =  Amorçage  
i nstan tané  
acti vé  

 

7.3.9  Attribu ts  du  mode  de  commande  

7.3.9 .1  Attributs  Boucle  de  position  

Le  Tableau  73  et  l e  Tableau  74  con tiennent tous  l es  attribu ts  d 'asservissement de  posi tion  
associés  à  une  i nstance  Objet Axe  de  d ispos i ti f de  mouvement.  
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Set*    cet attribu t est en  général  m is  à  j our par l ' i n terméd ia i re  de  l 'Ensemble  de  données  de  
cons igne  cycl i ques  de  la  connexion  C-D  CIP  Motion .  S ' i l  est i nclus  sous  l a  forme de  données  
de  cons igne  cycl i ques,  i l  ne  doi t  pas  être  m is  à  j ou r via  un  service  Set.  

Tableau  73  – Attributs  Signal  de  boucle  de  posi tion  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  l ’ attribu t  Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

430  Obl i gatoi re  
– P  

Get   Consi gne  de  
posi ti on   

D I NT  Sorti e  d e  posi ti on  de  cons igne  
provenant du  générateu r fi n  
de  consigne  (s ' i l  est  acti f)  
dans  l a  boucl e  de  posi ti on  s ' i l  
est  confi gu ré  pou r l e  con trôl e  
de  l a  boucl e  de  pos i ti on .  

Un i tés  
d 'asservis-  
sement de  
posi ti on  

431  Obl i gatoi re  
– P  

Set*    Compensation  de  
posi ti on  

DINT  Consi gne  de  posi ti on  
supplémenta i re  a jou tée  à  l a  
Consi gne  de  posi ti on  afi n  d e  
générer l e  s i gna l  Référence  
de  posi ti on  dans  l a  j onction  
de  somme de  boucle  de  
pos i ti on .  

Un i tés  
d 'asservis-  
sement de  
posi ti on  

432  Obl i gatoi re  
– P   

Get   Référence  de  
posi ti on   

D I NT  S ignal  de  référence  de  
pos i ti on  de  consi gne  dans  l a  
j onction  de  somme de  boucle  
de  posi ti on  à  comparer à  un  
s i gnal  d e  retou r en  posi ti on .  

Un i tés  
d 'asservis-  
sement de  
posi ti on   

433  Obl i gatoi re  
– P  

Get   Consi gne  d 'action  
an ti cipatri ce  de  
vi tesse  

REAL S ignal  de  consi gne  d 'action  
an ti cipatri ce  de  vi tesse  qu i  
représente  u ne  vers ion  
a j ustée  du  profi l  de  vi tesse  de  
consigne.  Ce  s i gnal  est  l e  
s i gnal  fi n  de  vi tesse  de  
consigne  a j usté  par Kvff et  
appl i qué  à  l a  sorti e  de  l a  
boucle  de  pos i ti on .  

Un i tés  de  
commande  
de  
vi tesse/s  

434  Obl i gatoi re  
– E   

Get   Retour en  
posi ti on   

D I NT  Valeu r de  retour en  pos i ti on  
canal i sé  dans  l a  j onction  de  
somme d 'asservissement de  
pos i ti on .  Dans  l a  p l upart  des  
cas,  l e  s i gnal  d e  retou r en  
pos i ti on  est  dédu i t  
d i rectement du  d i sposi ti f de  
réaction  spéci fi é  par l a  
sé lection  Mode  de  réaction .  
Lorsque  l ' axe  est  confi guré  
pou r l e  mode  “Pas  
d 'asservissement”,  l e  retour 
en  posi ti on  représente  l a  
pos i ti on  réel l e  du  d i spos i ti f de  
réaction  spéci fi é  par l a  
sé lection  de  réaction  
pri ncipal e.  

Un i tés  
d 'asservis-  
sement  de  
posi ti on   

436  Obl i gatoi re  
– P   

Get   E rreur de  posi ti on   REAL Erreur en tre  l a  pos i ti on  
commandée  et  l a  pos i ti on  
rée l l e  qu i  est  l a  sorti e  d e  l a  
j onction  de  somme de  boucle  
de  pos i ti on .  

Un i tés  
d 'asservis-  
sement  de  
pos i ti on   

437  Obl i gatoi re  
– P   

Get   Sorti e  d e  
l ' i n tég rateu r de  
posi ti on   

REAL Sorti e  d e  l ' i n tég rateur de  
pos i ti on  représentan t  l a  
con tribu tion  de  l ' i n tégrateu r 
de  posi ti on  à  l a  Sorti e  d e  l a  
boucle  de  pos i ti on .  

Un i tés  de  
commande  
de  
vi tesse/s  

438  Obl i gatoi re  
– P  

Get   Sorti e  d e  l a  
boucle  de  
posi ti on   

REAL Sorti e  d e  l a  chaîne  d 'acti on  
de  boucle  d e  pos i ti on  
représentan t  l a  mesure  de  
contrôl e  total e  de  l a  boucle  d e  
posi ti on .  

Un i tés  de  
commande  
de  
vi tesse/s  
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Tableau  74 – Attributs  Configuration  de  boucle  de  position  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

440  Obl i gatoi re  
– P  

Set    Kvff REAL Valeu r de  Gain  d 'action  
an ti cipatri ce  de  vi tesse  qu i  
mu l ti pl i e  l e  s i gnal  Consigne  
d 'action  an ti ci patri ce  de  vi tesse  
afi n  d e  former cette  même 
consigne  qu i  est  appl i quée  à  l a  
sorti e  d e  l a  boucle  
d 'asservissement de  posi ti on .  
Une  action  an ti cipatri ce  de  
vi tesse  à  1 00  %  appl i q ue  l e  
s i gnal  fi n  de  vi tesse  maximale  de  
consigne  à  l a  boucl e  de  vi tesse.  

 %  

441  Obl i gatoi re  
– P  

Set   Kpp  REAL Valeu r de  Gain  proportionnel  d e  
posi ti on  qu i  mu l ti p l i e  l e  s i gnal  
Erreur de  pos i ti on  afi n  d e  former 
l e  s i gna l  de  commande  
proportionne l  qu i  s 'a j ou te  au  
s i gnal  d e  commande  i n tég ral  
pou r générer l a  sorti e  d e  l a  
boucle  d 'asservissement de  
posi ti on .  Cette  val eu r déterm ine  
d i rectement  l a  bande  passante  
de  l a  boucl e  de  posi ti on .  

rad /s  

442  Obl i gatoi re  
– P  

Set   Kpi  REAL Valeu r de  Gain  i n tégra l  de  
posi ti on  qu i ,  associée  à  Kpp,  
mu l ti pl i e  l e  s i gnal  Erreur 
d ' i n tégrateu r d e  pos i ti on  afi n  d e  
former l e  s i gnal  d e  commande  
i n tég ral  qu i  s 'a j ou te  au  s i gnal  de  
commande  proportionnel  pour 
générer l a  sorti e  de  l a  boucle  
d 'asservissement  de  pos i ti on .  La  
val eu r i n verse  de  cette  va leu r,  
1 /Kpi ,  représente  l a  constante  de  
temps  de  l ' i n tég rateur pou r l a  
boucle  de  posi ti on .  Une  va leu r 
nu l l e  pour cet  attri bu t  désacti ve  
l ' i n tég rateu r.  

rad /s  

443  Obl i gatoi re  
– P  

Set   Tolérance  
de  
verrou i l l ag
e  de  
posi ti on  

REAL Cette  val eur étab l i t  une  fenêtre  
au tour d e  l a  pos i ti on  de  consi gne  
en  cou rs.  S i  l a  posi ti on  réel l e  se  
trouve  dans  cette  fenêtre,  l e  b i t  
d 'état  Verrou i l l age  de  posi ti on  
est  défi n i .  S i  l a  posi ti on  réel l e  ne  
se  trouve  pas  dans  cette  fenêtre,  
l e  b i t  d 'état  Verrou i l l age  de  
posi ti on  est  annu lé.  

Un i tés  
d 'asservis-  
sement de  
posi ti on  

444  Obl i gatoi re  
– P  

Set   Tolérance  
d 'erreur de  
posi ti on  

REAL Déterm ine  l a  va leur Erreur de  
posi ti on  maximale  absol ue  q u i  
peu t  être  tol érée  sans  générer 
une  exception  E rreu r de  posi ti on  
excess ive.  

Un i tés  
d 'asservis-  
sement de  
posi ti on  

445  Facu l tati f – 
P  

Set   Temps  de  
to lérance  
d 'erreur de  
posi ti on  

REAL Déterm ine  l a  d urée  maximale  de  
dépassement  de  l a  To lérance  
d 'erreur de  posi ti on  sans  générer 
une  exception .  

Secondes  
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

446  Obl i gatoi re  
– P  

Set   Command
e  
d ' i n tégrate
ur d e  
posi ti on  

BYTE  
(OCTET)  

Ce  champ de  b i t  con trôle  l e  
comportement de  l ' i n tég rateur de  
boucle  de  posi ti on  tou t  en  
commandant  l e  mouvement par 
l ' i n terméd iai re  du  con trôleur.  S i  
l e  b i t  d 'acti vati on  d u  main ti en  de  
l ' i n tégrateu r est  défi n i ,  
l ' i n tégrateu r est  main tenu  
pendant  que  l e  mouvement est  
commandé  avec une  vi tesse  non  
nu l l e .  S ' i l  est  annu lé,  
l ' i n tégrateu r foncti onne  sans  
qual i fi cation .  S i  l e  b i t  de  
prérég lage  au tomatique  est  
défi n i ,  l a  valeur d e  
préchargement de  l ' i n tégrateu r 
est  au tomatiquement chargée  
avec l a  consigne  de  vi tesse  en  
cours  en  présence  d 'une  
variati on  de  mode  de  commande  
en tre  l a  commande  de  vi tesse  et  
l 'asservissement  de  posi ti on .  S ' i l  
n 'est  pas  défi n i ,  l ' i n tég rateur est  
chargé  avec l a  val eu r de  
préchargement d ' i n tég rateur d e  
posi ti on  confi guré.  

Champ de  
b i t:  
0 :  Acti vation  
du  main ti en  
de  
l ' i n tég rateu r 
(O)  
1 :  
Prérég l age  
au tomatique  
(F)  
2-7:  
(Réservé)  

447  Facu l tati f – 
P  

Set   Précharge
ment  
d ' i n tégrate
ur d e  
posi ti on  

REAL Valeu r affectée  à  l ' i n tég rateur de  
posi ti on  l orsque  l a  boucle  
d 'asservissement de  posi ti on  est  
acti vée.  

Un i tés  de  
commande  
de  vi tesse/s  

448  Facu l tati f – 
E  

(M ise  à  
l 'échel l e  
du  
d i sposi ti f 
d 'en traîne
ment)  

Set   L im i te  de  
posi ti on  – 
Pos i ti ve  

REAL Cette  val eur défi n i t  l a  valeur d e  
retour en  pos i ti on  l a  p l us  posi ti ve  
qu i ,  l orsqu 'e l l e  est  dépassée  
dans  l a  d i recti on  pos i ti ve,  génère  
une  exception  Surcourse  de  
posi ti on  posi ti ve.  

Un i tés  
d 'asservis-  
sement de  
posi ti on  

449  Facu l tati f – 
E  

(M ise  à  
l 'échel l e  
du  
d i sposi ti f 
d 'en traîne
ment)  

Set   L im i te  de  
posi ti on  – 
négati ve  

REAL Cette  val eur défi n i t  l a  va leur d e  
retour en  pos i ti on  l a  p l us  
négati ve  qu i ,  l orsqu 'el l e  est  
dépassée  dans  l a  d i rection  
négati ve,  génère  u ne  exception  
Surcou rse  de  posi ti on  négati ve .  

Un i tés  
d 'asservis-  
sement  de  
pos i ti on  

 

7.3.9 .2  Attributs  Boucle  de  vi tesse  

Le  Tableau  75  et l e  Tableau  76  con tiennent tous  l es  attribu ts  de  commande  de  vi tesse  
associés  à  une  i nstance  Objet Axe  de  d ispos i ti f de  mouvement.  

Set*    cet attribu t est en  général  m is  à  j our par l ' i n terméd iai re  de  l 'Ensemble  de  données  de  
cons igne  cycl i ques  de  la  connexion  C-D  CIP Motion .  S ' i l  est i nclus  sous  l a  forme de  données  
de  consigne  cycl iques,  i l  ne  doi t pas  être  m is  à  j ou r via  un  service  Set.  
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Tableau  75  – Attributs  Signal  de  boucle  de  vi tesse  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

450  Obl i gatoi re  
– FPV 

Get   Consi gne  de  
vi tesse   

REAL Sorti e  d e  vi tesse  de  cons igne  provenant  du  générateu r fi n  d e  cons igne  (s ' i l  est  acti f)  
dans  l e  cadre  du  contrôl e  de  boucle  d e  vi tesse  ou  d u  con trôleur d e  fréquence  s ' i l  est  
confi gu ré  pou r u n  fonctionnement de  con trôle  d e  fréquence.  

Un i tés  de  commande  
de  vi tesse/s  

451  Obl i gatoi re  
– FPV 

Set*    Compensation  
de  vi tesse  

REAL Consi gne  de  vi tesse  supplémentai re  a j ou tée  à  l a  j onction  de  somme de  boucle  de  
vi tesse  ou  de  con trôl e  d e  fréquence.  

Un i tés  de  commande  
de  vi tesse/s   

452  Obl i gatoi re  
– PV 

Get   Consi gne  
d 'action  
an ti cipatri ce  
d 'accélérati on  

REAL S ignal  de  consi gne  d 'action  an ti cipatri ce  d 'accélérati on  q u i  représente  u ne  vers ion  
a j ustée  du  profi l  d 'accélérati on  de  consigne.  Ce  s i gnal  est  l e  s i gnal  fi n  d 'accél érati on  
de  consigne  a j usté  par Kaff et  appl i qué  à  l a  sorti e  de  l a  boucle  de  vi tesse.  

Un i tés  de  commande  
de  vi tesse  /s2  

453  Obl i gatoi re  
– FPV 

Get  Référence  de  
vi tesse   

REAL Référence  de  vi tesse  de  consi gne  dans  une  j onction  de  somme de  boucle  de  
vi tesse,  ou  dans  l e  cas  du  con trôl e  de  fréquence,  l e  s i gnal  a j u sté  pou r deven i r l a  
référence  de  fréquence.   

Un i tés  de  commande  
de  vi tesse/s  

454  Obl i gatoi re  
– Tous   

Get   Réaction  de  
vi tesse  

REAL Vi tesse  réel l e  d ’ axe  appl i quée  à  l a  j onction  de  somme de  vi tesse,  l e  cas  échéant,  en  
fonction  de  l a  sé l ection  Mode  de  commande.  Dans  l a  p l upart  d es  cas,  l e  s i gnal  d e  
retour en  vi tesse  est  dédu i t  d i rectement  du  d i sposi ti f d e  réaction  spéci fi é  par l a  
sé lection  Mode  de  réaction .  Lorsque  l 'axe  est  confi gu ré  pou r l e  mode  “Pas  
d 'asservissement” ,  l e  retour en  vi tesse  représente  l a  vi tesse  réel l e  du  d i sposi ti f de  
réaction  spéci fi é  par l a  sé l ection  de  réaction  pri ncipale.  Lorsque  l 'axe  est  confi gu ré  
pou r l e  con trôl e  d e  fréquence,  l e  s i gna l  Retou r en  vi tesse  est  dédu i t  du  s i gnal  
Consi gne  de  vi tesse.  S ' i l  est  confi guré  pour un  foncti onnement de  boucle  de  vi tesse  
sans  capteu r,  l e  retou r en  vi tesse  est  estimé  par l 'a l gori thme de  commande  sans  
capteu r.  

Un i tés  de  commande  
de  vi tesse/s   

455  Obl i gatoi re  
– PV 

Get   E rreur de  
vi tesse   

REAL Erreur en tre  l a  référence  de  vi tesse  et  l a  valeur d e  retou r en  vi tesse  qu i  est  l a  sorti e  
de  l a  j onction  de  somme de  boucle  de  vi tesse.  

Un i tés  de  commande  
de  vi tesse/s  

456  Obl i gatoi re  
– PV 

Get   Sorti e  
d ' i n tégrateu r d e  
vi tesse  

REAL Sorti e  d e  l ' i n tég rateur de  vi tesse  représentan t  l a  con tribu ti on  de  l ' i n tég rateur de  
vi tesse  à  l a  Sorti e  de  l a  boucle  de  vi tesse.  

Un i tés  de  commande  
d 'accélérati on/s 2  

457  Obl i gatoi re  
– PV 

Get  Sorti e  d e  boucle  
de  vi tesse   

REAL Sorti e  d e  l a  chaîne  d 'action  de  vi tesse  représentant  l a  mesure  de  contrôle  tota le  de  
l a  boucle  d e  vi tesse.  

Un i tés  de  commande  
d 'accélérati on/s2  
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Tableau  76  – Attributs  Configuration  de  boucle  de  vi tesse  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

460  Obl i gatoi re  
– PV 

Set    Kaff REAL Valeu r de  Gain  d 'action  an ti ci patri ce  d 'accélération  q u i  mu l ti pl i e  l e  s i gnal  fi n  de  
consigne  d 'action  an ti ci patri ce  d 'accélérati on  afi n  de  former cette  même 
consigne  avant  d e  l 'appl i quer à  l a  sorti e  de  l a  boucl e  de  commande  de  vi tesse.  
Un  s i gnal  fi n  de  consigne  d 'accélération  à  1 00%  appl i que  l e  s i gnal  fi n  de  
consigne  d 'action  an ti ci patri ce  d 'accélérati on  maximale  à  l a  sorti e  de  l a  boucle  
de  vi tesse.  

 %  

461  Obl i gatoi re  
– PV 

Set    Kvp  REAL Valeu r de  Gain  proportionnel  d e  vi tesse  q u i  mu l ti p l i e  l e  s i gnal  Erreur d e  vi tesse  
afi n  d e  former l e  s i gnal  de  commande  proporti onnel  q u i  s 'a jou te  au  s i gnal  d e  
commande  i n tégral  pour générer l a  sorti e  de  l a  boucl e  de  commande  de  vi tesse.  
Cette  val eur déterm ine  d i rectement l a  bande  passante  de  l a  boucle  de  vi tesse.  

rad /s  

462  Obl i gatoi re  
– PV 

Set    Kvi  REAL Valeu r de  Gain  i n tégra l  de  vi tesse  qu i ,  associée  à  Kvp,  mu l ti p l i e  l e  s i gnal  Erreur 
d ' i n tégrateu r d e  vi tesse  afi n  d e  former l e  s i gnal  d e  commande  i n tégral  q u i  
s 'a jou te  au  s i gnal  d e  commande  proportionnel  pour générer l a  sorti e  d e  l a  boucle  
de  commande  de  vi tesse.  La  valeu r i n verse  de  cette  valeur,  1 /Kvi ,  représente  l a  
constan te  de  temps  de  l ' i n tégrateu r pour l a  boucle  d e  vi tesse.  Une  val eur nu l l e  
pou r cet  attri bu t  d ésacti ve  l ' i n tégrateu r.  

rad /s  

464  Facu l tati f – 
FPV  

Set    Kd r REAL Valeu r S tati sme de  vi tesse  q u i  assure  l a  conform i té  avec l ' i n tégrateu r de  vi tesse  
en  soustrayant u ne  parti e  de  l ' effort  d e  boucle  d e  vi tesse  de  l 'en trée  d 'erreur de  
vi tesse  à  l ' i n tég rateu r de  vi tesse.  La  présence  d 'un  gai n  d 'échel l e  Couple/Force,  
Kj ,  dans  l e  parcours  d u  s i gna l  de  stati sme permet  de  spéci fi er l e  Stati sme de  
vi tesse  dans  l es  un i tés  de  vi tesse  par %  de  sorti e  d e  couple  assigné.  Ce  
paramètre  est  également  val i de  pour l es  d i sposi ti fs  d 'en traînement  V/Hz,  et  son  
comportement est  prati quemen t i denti que,  mais  au  l i eu  d 'associer l e  %  ass igné  
au  couple,  l e  %  assigné  est  associé  au  cou ran t.  

Un i tés  de  commande  
de  vi tesse/s/  %  
assigné   

465  Facu l tati f – 
PV 

Set    Tolérance  
d 'erreur de  
vi tesse  

REAL Déterm ine  l a  valeur E rreur de  vi tesse  maximale  absolue  qu i  peu t  être  tol érée  
sans  générer u ne  exception  Erreu r d e  vi tesse  excessive.  

Un i tés  de  commande  
de  vi tesse/s   

466  Facu l tati f – 
PV 

Set    Temps  de  
tol érance  
d 'erreur de  
vi tesse  

REAL Déterm ine  l a  d urée  maximale  de  dépassement  de  l a  Tolérance  d 'erreu r de  
vi tesse  sans  générer u ne  exception .  

secondes   
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

467  Obl i gatoi re  
– PV 

Set    Commande  
d ' i n tégrateu r d e  
vi tesse  

BYTE  
(OCTET)  

Ce  champ de  b i t  con trôle  l e  comportement de  l ' i n tég rateur d e  boucle  de  vi tesse  
tou t  en  commandant  l e  mouvement  par l ' i n terméd ia i re  du  con trôleur.  S i  l e  b i t  
d 'acti vation  du  main ti en  de  l ' i n tégrateu r est  défi n i ,  l ' i n tég rateu r est  main tenu  
pendant que  l e  mouvement est  commandé  avec une  vi tesse  non  nu l l e.  S ' i l  est  
annu lé,  l ' i n tégrateu r foncti onne  sans  qual i fi cati on .  S i  l e  b i t  de  prérég lage  
au tomatique  est  défi n i ,  l a  va leur d e  préchargement  de  l ' i n tég rateur est  
au tomatiquement chargée  avec l a  consigne  de  couple  en  cou rs  en  présence  
d 'une  vari ati on  de  mode  de  commande  en tre  l 'asservissemen t de  coupl e  et  l a  
commande  de  vi tesse.  S ' i l  n 'est  pas  défi n i ,  l ' i n tégrateu r est  chargé  avec l a  val eu r 
de  préchargement  d ' i n tég rateu r de  vi tesse  confi gu ré.  

Champ de  b i t:  
0 :  Acti vation  du  
main ti en  de  
l ' i n tég rateu r (O)  
1 :  Prérég l age  
au tomatique  (F)  
2-7:  (Réservé)  

468  Facu l tati f – 
PV 

Set    Préchargement 
d ' i n tégrateu r d e  
vi tesse  

REAL Valeu r affectée  à  l ' i n tég rateur de  vi tesse  l orsque  l a  boucle  d e  commande  de  
vi tesse  est  acti vée.  

Un i tés  de  commande  
d 'accélérati on /s 2  

469  Facu l tati f – 
PV 

Set    Bande  passante  
du  fi l tre  passe-
bas  de  vi tesse  

REAL Contrôl e  l a  bande  passante  d u  fi l tre  passe-bas  app l i qué  au  s i gnal  d 'erreu r de  
vi tesse.  Un  fi l tre  I I R à  deux pôl es  consti tue  une  m ise  en  œuvre  recommandée.  
Une  val eu r nu l l e  pou r cet  attri bu t  désacti ve  cette  fonction .  

rad /s   

470  Facu l tati f – 
ED  

Set    Seu i l  d e  vi tesse  REAL Défin i t  une  vi tesse  absolue  m in imale.  Lorsque  l ' ampl i tude  du  s i gnal  d e  retou r en  
vi tesse  est  i n férieure  à  cette  valeu r,  l e  b i t  d 'état  Seu i l  d e  vi tesse  est  défi n i .  

Un i tés  de  commande  
de  vi tesse/s   

471  Facu l tati f – 
FPV 

Set    Tolérance  de  
verrou i l l age  de  
vi tesse  

REAL Cette  val eur étab l i t  une  fenêtre  au tou r d u  s i gna l  de  référence  de  vi tesse  non  
l im i tée.  S i  l e  s i gnal  d e  retou r en  vi tesse  se  trouve  dans  cette  fenêtre,  l e  b i t  d 'état  
Verrou i l l age  de  vi tesse  est  défi n i .  S i  l e  s i gnal  de  retour en  vi tesse  ne  se  trouve  
pas  dans  cette  fenêtre,  l e  b i t  d 'état  Verrou i l l age  de  vi tesse  est  annu lé.  

Un i tés  de  commande  
de  vi tesse/s   

472  Obl i gatoi re  
– ED  

Set   Fenêtre  de  ge l  
de  vi tesse  

REAL Cette  val eur étab l i t  une  fenêtre  au tou r d e  l a  vi tesse  nu l l e .  S i  l e  s i gnal  de  retour 
en  vi tesse  se  trouve  dans  cette  fenêtre,  l e  b i t  d 'état  Gel  de  vi tesse  est  défi n i .  S i  
l e  s i gna l  de  retour en  vi tesse  ne  se  trouve  pas  dans  cette  fenêtre,  l e  b i t  d 'état  
Gel  de  vi tesse  est  annu lé.  

Un i tés  de  commande  
de  vi tesse/s  

473  Facu l tati f – 
FPV 

Set   L im i te  de  
vi tesse  – 
Posi ti ve  

REAL Cette  val eur posi ti ve  défi n i t  l a  val eu r de  référence  de  vi tesse  l a  p l us  pos i ti ve  
dans  l a  j onction  de  somme de  vi tesse.  Lorsque  cette  l im i te  de  vi tesse  est  
dépassée,  l e  d i sposi ti f répond  en  fi xant  l a  référence  de  vi tesse  à  cette  l im i te  et  
en  d éfi n i ssant  l e  b i t  d 'état  Lim i te  de  vi tesse.  

Un i tés  de  commande  
de  vi tesse/s  

474  Facu l tati f – 
FPV 

Set   L im i te  de  
vi tesse  – 
Négati ve  

REAL Cette  val eur négati ve  défi n i t  l a  va leur de  référence  de  vi tesse  l a  p l us  négati ve  
adm ise  dans  l a  j onction  de  somme de  vi tesse.  Lorsque  cette  l im i te  de  vi tesse  est  
dépassée,  l e  d i sposi ti f répond  en  fi xant  l a  référence  de  vi tesse  à  cette  l im i te  et  
en  d éfi n i ssant  l e  b i t  d 'état  Lim i te  de  vi tesse.  

Un i tés  de  commande  
de  vi tesse/s  
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7.3.9.3  Attribu ts  Commande  d 'accélération  

Le  Tableau  77  et l e  Tableau  78  contiennent tous  l es  attribu ts  d 'accélération  associés  à  une  
i nstance  Objet  Axe  de  d i sposi ti f de  mouvement.  

Set*    cet attribu t est en  général  m is  à  j our par l ' i n terméd ia i re  de  l 'Ensemble  de  données  de  
cons igne  cycl i ques  de  la  connexion  C-D  CIP  Motion .  S ' i l  est i nclus  sous  l a  forme de  données  
de  cons igne  cycl i ques,  i l  ne  doi t pas  être  m is  à  j ou r via  un  service  Set.  

Tableau  77  – Attributs  Signal  d 'accélération  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

480  Facu l tati f – 
C  

Get   Consi gne  
d 'accélérati on   

REAL Sorti e  d 'accélérati on  de  consigne  
provenant du  générateu r fi n  d e  
consigne  (s ' i l  est  acti f)  d ans  l a  
boucle  d 'accél érati on  s ' i l  est  
confi gu ré  pou r l a  commande  
d 'accélérati on .  

Un i tés  de  
commande  
d 'accéléra-  
ti on /s2  

481  Facu l tati f – 
C  

Set*    Compensation  
d 'accélérati on  

REAL Consi gne  d 'accélérati on  
supplémenta i re  a jou tée  à  l a  
j onction  de  somme de  boucle  
d 'accélérati on .  

Un i tés  de  
commande  
d 'accéléra-  
ti on /s2  

482  Facu l tati f – 
C  

Get  Référence  
d 'accélérati on   

REAL Référence  d 'accél ération  de  
consigne  dans  une  j onction  de  
somme de  boucle  d 'accélérati on .  

Un i tés  de  
commande  
d 'accéléra-  
ti on /s2  

483  Obl i gatoi re  
– E   

Get   Retour en  
accélération  

REAL Accélération  réel l e  d ’ axe  en  
fonction  d u  d i sposi ti f de  réacti on  
sélectionné.  

Dans  l a  p l upart  des  cas,  l e  s i gnal  
de  retou r en  accélération  est  
dédu i t  d i rectement du  d i sposi ti f 
de  réaction  spéci fi é  par l a  
sélection  Mode  de  réacti on .  
Lorsque  l ' axe  est  confi guré  pour 
l e  mode  “Pas  d 'asservissement” ,  
l e  retou r en  accélération  
représente  l ' accélération  réel l e  du  
d i spos i ti f de  réaction  spéci fi é  par 
l a  sélection  de  réacti on  pri nci pale.  

Un i tés  de  
commande  
d 'accéléra-  
ti on /s2  
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Tableau  78  – Attributs  Configuration  d 'accélération  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

485  Facu l tati f – 
D  

Set    L im i te  
d 'accélérati on   

REAL Cette  val eur défi n i t  l a  va leur 
d 'accélérati on  maximale  
(augmentation  de  vi tesse)  
dans  l a  j onction  de  somme 
d 'accélérati on .  Lorsque  cette  
l im i te  d 'accélération  est  
dépassée,  l e  d i sposi ti f répond  
en  fi xan t  l a  référence  
d 'accélérati on  à  cette  l im i te  et  
en  d éfi n i ssan t l e  b i t  d 'état  
L im i te  d 'accélération .  

Un i tés  de  
commande  
d 'accéléra-  
t i on /s2  

486  Facu l tati f – 
D  

Set    L im i te  de  
décélérati on   

REAL Cette  val eur défi n i t  l a  valeur 
de  décélérati on  maximale  
(d im inu tion  de  vi tesse)  dans  l a  
j onction  de  somme 
d 'accélérati on .  Lorsque  cette  
l im i te  de  décél ération  est  
dépassée,  l e  d i spos i ti f répond  
en  fi xant  l a  référence  
d 'accélérati on  à  cette  l im i te  et  
en  d éfi n i ssan t l e  b i t  d 'état  
Lim i te  de  décél ération .  

Un i tés  de  
commande  
d 'accéléra-  
ti on /s2  

 

7.3.9 .4  Attributs  Asservissement de  couple/force  

Le Tableau  79  et l e  Tableau  80  con tiennent tous  l es  attribu ts  de  couple/force  associés  à  une  
i nstance  Objet  Axe  de  d i sposi ti f de  mouvement.  

Set*    cet attribu t est en  général  m is  à  j our par l ' i n terméd iai re  de  l 'Ensemble  de  données  de  
cons igne  cycl i ques  de  la  connexion  C-D  CIP Motion .  S ' i l  est i nclus  sous  l a  forme de  données  
de  consigne  cycl iques,  i l  ne  doi t pas  être  m is  à  j ou r via  un  service  Set.  
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Tableau  79  – Attributs  Signal  d 'asservissement de  couple/force  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

490  Obl i gatoi re  
– C   

Get   Consi gne  de  
couple   

REAL Sorti e  d e  couple  d e  consi gne  
provenant  du  générateu r fi n  d e  
consigne  (s ' i l  est  acti f)  d ans  l a  
j onction  de  somme d 'en trée  de  
couple  s ' i l  est  confi gu ré  pou r 
l 'asservissement de  couple.  

 %  de  l a  
val eu r 
assignée  du  
moteur 

491  Obl i gatoi re  
– C   

Set*    Compensation  
de  couple  

REAL Consi gne  de  couple  
supplémenta i re  a jou tée  à  l a  
j onction  de  somme d 'en trée  de  
couple.  

 %  de  l a  
val eu r 
assignée  du  
moteur 

492  Obl i gatoi re  
– C   

Get   Référence  de  
couple  

REAL S ignal  d 'en trée  de  référence  de  
couple  commandé  avant  l a  
section  de  fi l tre  d e  couple,  
représentan t  l a  somme des  
en trées  de  s i gnal  Consigne  de  
couple  et  Compensation  de  
couple.  

 %  de  l a  
val eu r 
assignée  du  
moteur 

493  Obl i gatoi re  
– C   

Get   Référence  de  
couple  fi l trée  

REAL S ignal  d 'en trée  de  référence  de  
couple  commandé  après  l a  
section  de  fi l tre  d e  couple.   

 %  de  l a  
val eu r 
assignée  du  
moteur 

494  Obl i gatoi re  
– C   

Get   Référence  de  
couple  l im i tée  

REAL S ignal  d 'en trée  de  référence  de  
couple  commandé  après  l a  
section  de  l im i teu r de  coupl e.   

 %  de  l a  
val eu r 
assignée  du  
moteur 
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Tableau  80  – Attributs  Configuration  d 'asservissement de  couple/force  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

496  Obl i gatoi re  
– PV 
Facu l tati f – 
T   

Set    Kj  REAL Valeu r Gai n  d 'échel l e  
couple/force  q u i  converti t  
l 'accélération  commandée  en  
couple/force  assignés  
équ i va len ts.  Correctement 
défi n i e,  cette  valeur représente  
l ' i nerti e  ou  l a  masse  totale  d u  
système.  

%  de  l a  
va l eu r 
assi gnée  du  
moteur/  
(Un i tés  
moteur/  s2)  

498  Facu l tati f – 
C   

Set    Compensation  
de  frottement – 
G l i ssant  

REAL Valeu r a j ou tée  à  l a  consigne  de  
courant/couple  afi n  de  décal er 
l es  effets  du  frottement cou lomb.  

%  de  l a  
va l eu r 
ass ignée  du  
moteur 

499  Facu l tati f – 
C   

Set    Compensation  
de  frottement – 
S tati que  

REAL Valeu r a j ou tée  à  l a  consigne  de  
courant/couple  afi n  de  décal er 
l es  effets  du  frottement  stati que,  
parfoi s  appel é  "sti cktion"  en  
ang l ai s .  

%  de  l a  
va l eu r 
ass ignée  du  
moteur 

500  Facu l tati f – 
C   

Set    Compensation  
de  frottement – 
Vi squeux 

REAL Valeu r a j ou tée  à  l a  consigne  de  
courant/couple  afi n  de  décal er 
l es  effets  du  frottement  vi squeux,  
c'est-à-d i re  l e  frottement 
proportionne l  à  l a  vi tesse.  

%  de  l a  
va l eu r 
ass ignée  du  
moteur/  
(Un i tés  
moteur/  s )  

502  Facu l tati f – 
C   

Set    Bande  
passante  du  
fi l tre  passe-bas  
de  couple  

REAL Fréquence  de  rupture  du  fi l tre  
passe-bas  appl i q ué  au  s i gnal  d e  
référence  de  coupl e.  

rad /s   

503  Facu l tati f – 
C   

Set    Fréquence  de  
fi l tre  coupe-
bande  de  
couple  

REAL Fréquence  cen trale  du  fi l tre  
coupe-bande  appl i qué  au  s i gnal  
de  référence  du  couple.  Une  
val eu r nu l l e  pou r cet  attri bu t  
désacti ve  cette  fonction .  

rad /s   

504  Obl i gatoi re  
– C   

Set    L im i te  de  
couple  posi ti ve  

REAL Cette  val eur posi ti ve  déterm ine  
l e  coupl e  posi ti f maximum  qu i  
peu t  être  appl i qué  au  moteu r.  S i  
l e  d i sposi ti f ten te  de  dépasser 
cette  val eu r,  l a  consigne  de  
couple  est  fi xée  à  cette  valeur.  

%  de  l a  
va l eu r 
ass ignée  du  
moteur 

505  Obl i gatoi re  
– C   

Set    L im i te  de  
couple  négati ve  

REAL Cette  val eur négati ve  déterm ine  
l e  coupl e  négati f maximum  qu i  
peu t  être  appl i qué  au  moteu r.  S i  
l e  d i sposi ti f ten te  de  dépasser 
cette  val eu r,  l a  consigne  de  
couple  est  fi xée  à  cette  valeur.  

%  de  l a  
va l eu r 
ass ignée  du  
moteur 

506  Facu l tati f – 
C  

Set   L im i te  de  débi t  
de  couple  

REAL Lim i te  l e  taux de  variati on  d u  
s i gnal  d e  référence  de  couple.  

%  de  l a  
va l eu r 
ass ignée  du  
moteur/s  

507  Facu l tati f – 
C   

Set    Seu i l  d e  couple  REAL Spéci fi e  l e  seu i l  d e  l 'ampl i tude  
du  s i gnal  d e  référence  de  couple  
fi l tré  q u i ,  l orsqu ' i l  est  dépassé,  
en traîne  l a  défi n i ti on  du  b i t  d 'état  
Seu i l  d e  couple.  

%  de  l a  
va l eu r 
ass ignée  du  
moteur 
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

508  Facu l tati f – 
D   

Set    L im i te  de  
su rcouple  

REAL Seu i l  maximum  du  couple  q u i  
produ i t  l ' ampl i tude  de  s i gnal  
Retour d e  cou ran t I q .  Lorsque  l e  
s i gnal  Retour d e  cou ran t I q  est  
supérieu r à  cette  val eu r pour l a  
du rée  spéci fi ée  par l ' attri bu t  
Temps  de  l im i te  de  su rcouple,  
cela  donne  l i eu  à  une  excepti on  
de  l im i te  de  su rcoupl e.  Cette  
fonction  permet  au  d i spos i ti f d e  
générer u ne  exception  en  cas  
d 'augmentation  subi te  de  
l 'ampl i tude  du  couple  de  charge  
en  fonctionnement.  Cette  
cond i ti on  pou rra i t  se  produ i re  en  
cas  de  défa i l l ance  du  défi l ement 
ou  d 'une  au tre  défai l l ance  
mécan ique.  

%  de  l a  
va l eu r 
assi gnée  du  
moteur  

509  Facu l tati f – 
D  

Set    Temps  de  l im i te  
de  surcoupl e  

REAL Spéci fi e  l a  durée  adm ise  d 'une  
cond i ti on  Lim i te  de  su rcouple  
avant  de  générer une  exception  
Lim i te  de  surcouple.  Une  va leu r 
nu l l e  pour cet  attri bu t  désacti ve  
l a  fonction  de  su rcouple.  

secondes  

51 0  Facu l tati f – 
D  

Set    L im i te  de  sous-
couple  

REAL Seu i l  m in imum  du  coupl e  qu i  
produ i t  l ' ampl i tude  de  s i gnal  
Retour d e  cou ran t I q .  Lorsque  l e  
s i gnal  Retour d e  cou ran t I q  est  
i n férieu r à  cette  val eu r pour l a  
du rée  spéci fi ée  par l ' attri bu t  
Temps  de  l im i te  de  sous-coupl e,  
cela  donne  l i eu  à  une  excepti on  
de  l im i te  de  sous-couple.  Cette  
fonction  permet  au  d i sposi ti f d e  
générer u ne  exception  en  cas  de  
d im inu tion  soudaine  de  
l 'ampl i tude  du  couple  de  charge  
en  fonctionnement.  Cette  
cond i ti on  peu t  se  produ i re  en  cas  
de  ruptu re  de  couple  de  charge,  
de  ruptu re  de  matériaux bri dés ,  
etc.  

%  de  l a  
val eu r 
assignée  du  
moteur  

51 1  Facu l tati f – 
D  

Set    Temps  de  l im i te  
de  sous-coupl e  

REAL Spéci fi e  l a  du rée  adm ise  d 'une  
cond i ti on  L im i te  de  sous-coupl e  
avan t de  générer une  exception  
Lim i te  de  sous-coupl e.  Une  
val eu r nu l l e  pou r cet  attri bu t  
désacti ve  l a  fonction  de  sous-
couple.  

secondes  

 

7.3.9 .5  Attributs  Asservissement de  courant  

Le Tableau  81  et le  Tableau  82  contiennent tous  l es  attributs  d 'asservissement de  courant 
associés  à  une  i nstance  Objet Axe  de  d isposi ti f de  mouvement.  
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Tableau  81  – Attributs  Signal  d 'asservissement de  courant  

ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

520  Obl i gatoi re  
– C   

Get   Consi gne  de  
courant  I q  

REAL Représente  l a  va leu r 
i nstan tanée  du  couple  
commandé  qu i  génère  l e  
s i gnal  d e  cou ran t,  I q ,  avant  
de  traverser l e  l im i teu r de  
vecteu r d e  cou ran t.  E l l e  est  
d i rectement  l i ée  à  l a  sorti e  
du  tra jet  d e  référence  de  
couple  après  l a  m ise  à  
l 'échel l e  1 /Kt qu i  représente  
l 'effort  d e  couple  à  appl i q uer 
au  couple  d u  d i sposi ti f 
d 'en traînement qu i  génère  l a  
boucle  de  cou rant  I q .  La  
val eu r nom inal e  de  1 /Kt  est  
basée  su r un  coupl e  assigné  
de  1 00  %  produ i t  par l e  
couran t assigné  de  1 00  % .  

 %  de  l a  va leu r 
assignée  du  
moteur 

521  Facu l tati f – 
C   

Get   L im i te  de  
courant  
opérato i re  

REAL Représente  l a  l im i te  de  
couran t opératoi re  en  
fonction  de  p l us ieu rs  
sources  de  l im i te.  

%  de  l a  valeur 
assignée  du  
moteur  

522  Facu l tati f – 
C   

Get   Source  de  
l im i te  de  
courant  

USINT  Représente  l a  source  
opérato i re  d 'u ne  l im i te  de  
courant  l orsqu 'une  cond i ti on  
de  l im i te  de  cou rant  doi t  se  
produ i re.  

Énumération :  
0  =  Non  l im i té  
1  =  L im i te  de  
couran t de  
crête  de  
l 'ondu leur 
2  =  L im i te  de  
couran t de  
crête  d u  
moteur 
3  =  Lim i te  de  
couran t 
therm ique  de  
l 'ondu leur 
4  =  Lim i te  de  
couran t 
therm ique  du  
moteur 
5  =  Lim i te  de  
régu lateu r de  
shun t  
6  =  Lim i te  de  
vecteu r d e  
couran t  
7  =  Lim i te  
d ’essai  d u  frei n  
8  à  1 27  =  
réservé  
1 28  à  255  =  
spéci fi que  au  
fourn i sseur 

523  Obl i gatoi re  
– C   

(Moteu r à  
a imant 
permanent)  

Get  Ang le  
é l ectri que  
du  moteur 

REAL Ang le  é l ectri que  ca lcu lé  d u  
moteur en  fonction  d u  
nombre  de  pô les  du  moteu r,  
du  d écalage  de  commutation  
et  du  d i sposi ti f 
d 'en traînement de  réaction  
sélectionné.  

Degrés  

524  Facu l tati f – 
C   

Get   Référence  
de  cou rant  
I q  

REAL S ignal  de  référence  du  
couran t,  I q ,  dans  l a  j oncti on  
de  somme de  boucle  d e  
couran t de  coupl e.  

 %  de  l a  va leu r 
assignée  du  
moteur 
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

525  Facu l tati f – 
C   

Get   Référence  
de  cou rant  
I d  

REAL Référence  de  courant  d e  
consigne,  I d ,  dans  l a  j onction  
de  somme de  boucle  d e  
couran t de  fl u x.  

 %  de  l a  va leu r 
assignée  du  
moteur 

527  Facu l tati f – 
C   

Get   Erreur de  
courant  I q  

REAL Erreur en tre  l e  cou ran t 
commandé  et  l e  cou rant  réel  
qu i  est  l a  sorti e  d e  l a  
j onction  de  somme de  boucle  
de  cou ran t,  q -axe,  générant  
l e  coupl e.  

 %  de  l a  va leu r 
assignée  du  
moteur 

528  Facu l tati f – 
C   

Get   Erreur de  
courant  I d  

REAL Erreur en tre  l e  cou ran t 
commandé  et  l e  cou rant  réel  
qu i  est  l a  sorti e  d e  l a  
j onction  de  somme de  boucle  
de  cou ran t,  d -axe,  générant  
l e  fl u x.  

 %  de  l a  va leu r 
assignée  du  
moteur 

529  Facu l tati f – 
C   

Get   Retour d e  
courant  I q  

REAL Cou ran t de  coupl e  réel  
appl i qué  à  l ' axe  en  fonction  
du  retou r d u  capteur d e  
couran t.  

 %  de  l a  va leu r 
assignée  du  
moteur  

530  Facu l tati f – 
C   

Get   Retour d e  
courant  I d  

REAL Cou ran t de  fl u x rée l  appl i q ué  
à  l 'axe  en  fonction  du  retour 
du  capteur de  cou rant.  

 %  de  l a  va leu r 
assignée  du  
moteur  

531  Facu l tati f – 
C   

Get   Découplage  
Vq  

REAL S ignal  de  tension  i nstan tané  
a jou té  à  l a  sorti e  d e  l a  
boucle  d 'asservissement I q  
pou r compenser l es  effets  de  
I d .  

Vol ts  

532  Facu l tati f – 
C   

Get   Découplage  
Vd  

REAL S ignal  de  tension  i nstan tané  
a jou té  à  l a  sorti e  d e  l a  
boucle  d 'asservissement I d  
pou r compenser l es  effets  de  
I q .  

Vol ts  

533  Facu l tati f – 
C   

Get   Sorti e  d e  
tens ion  Vq  

REAL Couple/force  i nstantanés  
générant  l a  tension  de  sorti e.  

Vol ts  

534  Facu l tati f – 
C   

Get   Sorti e  d e  
tens ion  Vd  

REAL F l ux i nstantané  générant  l a  
tension  de  sorti e.  

Vol ts  

535  Facu l tati f – 
C   

Get   Sorti e  d e  
tens ion  U  

REAL Tension  i nstan tanée  
appl i quée  à  l a  phase  U .  

Vol ts  

536  Facu l tati f – 
C   

Get   Sorti e  d e  
tens ion  V  

REAL Tension  i nstantanée  
appl i quée  à  l a  phase  V.  

Vol ts  

537  Facu l tati f – 
C   

Get   Sorti e  d e  
tens ion  W 

REAL Tension  i nstan tanée  
appl i quée  à  l a  phase  W.  

Vol ts  

538  Facu l tati f – 
C   

Get   Retour d e  
courant  U  

REAL Cou ran t i nstantané  mesuré  
sur l a  phase  U .  

Ampères  

539  Facu l tati f – 
C   

Get   Retour d e  
courant  V 

REAL Cou ran t i nstantané  mesuré  
sur l a  phase  V.  

Ampères  

540  Facu l tati f – 
C   

Get   Retour d e  
courant  W 

REAL Cou ran t i nstantané  mesuré  
sur l a  phase  W.  

Ampères  

541  Facu l tati f – 
C   

Get   Décal age  de  
courant  U  

REAL Décal age  du  transducteur de  
couran t de  phase  U .  

Ampères  

542  Facu l tati f – 
C   

Get   Décal age  de  
courant  V 

REAL Décal age  du  transducteur de  
couran t de  phase  V.  

Ampères  

543  Facu l tati f – 
C   

Get   Décal age  de  
courant  W 

REAL Décal age  du  transducteur de  
couran t de  phase  W.  

Ampères  
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Tableau  82  – Attributs  Configuration  de  contrôle  de  courant 

ID  
attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  l ’ attribu t  Type  de  
données  

Description  d 'attribu t  Sémantique  des  
valeurs  

553  Facu l tati f – D   Set   L im i te  de  vecteur 
de  cou ran t 

REAL Valeu r de  l im i te  de  vecteur de  couran t appl i quée  au  l im i teur d e  
vecteu r d e  cou rant  afi n  d e  fou rn i r u ne  l im i te  confi gurabl e  de  
l 'ampl i tude  du  vecteu r de  couran t.   

%  de  l a  va leur 
ass ignée  du  moteu r 

554  Facu l tati f – C   Set   Kqp  REAL Valeu r Gai n  proporti onnel  I q  q u i  mu l ti pl i e  l e  s i gnal  E rreu r de  
couran t I q  .  Cette  va leu r d éterm ine  d i rectement l a  bande  
passante  de  l a  boucl e  de  courant  qu i  génère  l e  coupl e.   

rad /s  

555  Facu l tati f – C   Set   Kq i  REAL Valeu r Gai n  i n tégral  I q  q u i ,  associée  à  Kdp,  mu l ti pl i e  l e  s i gna l  
Erreur de  cou ran t I q  avan t d e  l ' appl i quer à  l 'accumu lateu r Erreur 
d ' i n tégrateu r I q .  La  va leu r i nverse  de  cette  val eu r,  1 /Kvd i ,  
représente  l a  constante  de  temps  de  l ' i n tég rateur pou r l a  boucle  
de  cou ran t de  fl u x.  U ne  val eur nu l l e  pour cet  attri bu t  désacti ve  
l ' i n tég rateu r.  

rad /s  

556  Facu l tati f – C   Set   Kdp  REAL Valeu r Gai n  proporti onnel  I d  q u i  mu l ti pl i e  l e  s i gnal  E rreu r de  
couran t I d .  Cette  valeu r d éterm ine  d i rectement  l a  bande  passante  
de  l a  boucl e  de  couran t qu i  génère  l e  fl u x.  

rad /s  

557  Facu l tati f – C   Set   Kd i  REAL Valeu r Gai n  i n tégral  I d  q u i ,  associée  à  Kdp,  mu l ti pl i e  l e  s i gna l  
Erreur de  cou ran t I d  avan t d e  l ' appl i quer à  l 'accumu lateu r Erreur 
d ' i n tégrateu r I d .  La  va leu r i nverse  de  cette  val eu r,  1 /Kvd i ,  
représente  l a  constante  de  temps  de  l ' i n tég rateur pou r l a  boucle  
de  cou ran t de  fl u x.  U ne  val eur nu l l e  pour cet  attri bu t  désacti ve  
l ' i n tég rateu r.  

rad /s  

558  Facu l tati f – D  

(Moteu r à  
i nduction )  

Set   Commande  de  fl u x 
ascendant  

USINT S i  l 'axe  de  mouvement  est  acti vé,  l e  couran t en  courant  con ti nu  
est  appl i qué  à  u n  moteur à  i nduction  afi n  de  générer un  fl u x de  
s tator avant  de  passer à  l ' état  Exécu tion .  Cet  attri bu t  permet de  
con trôl er l ' appl i cation  d ' un  fl u x à  un  moteur à  i n duction  à  l 'état  
Démarrage  avant  d e  passer à  l 'état  Exécuti on .  S i  Pas  de  dél a i  est  
sélectionné,  l 'axe  passe  imméd iatement  à  l ' état  Exécuti on  l ors  de  
l a  génération  d u  fl u x du  moteur.  Avec Dél a i  manuel ,  l ' axe  reste  à  
l 'état  Démarrage  pendant  l e  Temps  de  fl u x ascendant  afi n  de  
l a i sser l e  temps  au  moteur de  recevoi r l a  tota l i té  du  fl u x.  Avec  
Déla i  au tomatique,  l e  d i sposi ti f d 'en traînement  déterm ine  l e  d élai  
de  générati on  d u  fl u x du  moteur en  fonction  des  données  
d 'attri bu t  d e  confi guration  du  moteur ou  en  fonction  des  mesures.  

Énumération :  

0  =  Pas  de  déla i  (O)  

1  =  Dél a i  manue l  (F)  

2  =  Dél a i  au tomatique  
(F)  

3  à  255  =  ( réservé)  

559  Facu l tati f – D  

(Moteu r à  
i nduction )  

Set   Temps  de  fl u x 
ascendant  

REAL Défin i t  l e  dé la i  d e  générati on  d ' un  fl u x de  moteur complet  adm is  
par l e  d i sposi ti f d 'en traînement  avant  de  passer à  l 'état  
Exécution .  

secondes  
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ID  
attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  l ’ attribu t  Type  de  
données  

Description  d 'attribu t  Sémantique  des  
valeurs  

560  Facu l tati f – CE  

(Moteu r à  
a imant 
permanent)  

Set   Méthode  de  
démarrage  par 
commutation  

USINT Spéci fi e  l a  méthode  u ti l i sée  par l e  d i sposi ti f d 'en traînement pour 
établ i r u n  a l i gnement absolu  d u  rotor (ou  de  l a  bob ine  mobi l e)  par 
rapport  aux enrou l ements  s tatori ques  à  d es  fi ns  de  commutation  
du  moteur à  a imant  permanent  l ors  du  démarrage  du  d i sposi ti f 
d 'en traînement.   

S i  cet  attri bu t  n 'est  pas  pri s  en  charge,  l a  méthode  de  démarrage  
par commutation  est  déterm inée  de  man ière  impl i ci te  par l a  
sélection  d u  type  de  réaction  1 .  De  même,  s i  cet  attri bu t  est  pri s  
en  charge  et  défi n i  sur A parti r du  type  de  réaction ,  l a  méthode  de  
démarrage  par commutation  es t  égal ement  déterm inée  de  
man ière  impl i ci te  par l a  sé lecti on  d u  type  de  réaction  1 .  

La  méthode  de  démarrage  UVW uti l i se  l es  s i gnaux de  même 
natu re  ém is  par l es  p i stes  du  codeur monté  sur l e  moteur ou  par 
l es  capteu rs  à  effet  H al l ,  associés  au  décalage  de  commutation ,  
afi n  d 'a l i gner correctement l e  rotor su r l es  en rou lements  
s tatori ques  ou ,  dans  l e  cas  d 'u n  moteur l i néai re,  l a  bobine  mobi l e  
avec l a  p i ste  magnéti que.  Une  foi s  l 'a l i gnement établ i ,  l a  
commutati on  est  main tenue  via  l es  s i gnaux de  posi ti on  ém is  par 
l e  d i spos i ti f d e  réaction  monté  su r l e  moteur,  c'est-à-d i re  l a  
réaction  1 .   

La  méthode  de  démarrage  numérique  u ti l i se  l es  s i gnaux de  même 
natu re  ém is  par u n  d i sposi ti f d e  réaction  absolue  monté  su r l e  
moteur,  associés  au  décalage  de  commutation ,  afi n  d 'a l i gner 
correctement  l e  rotor su r l es  enrou lements  s tatori ques  ou ,  dans  l e  
cas  d 'un  moteur l i néai re,  l a  bobine  mobi l e  avec l a  p i ste  
magnéti que.   

La  méthode  de  démarrage  par au todétection  appl i q ue  l e  cou ran t 
au  stator du  moteur l ors  d e  l 'état  Démarrage  i n i ti a l  afi n  de  forcer 
l e  rotor su r l a  posi ti on  Nu l l e,  et  de  ce  fa i t,  d 'établ i r u n  a l i gnement 
de  commutation  correct.  U ne  foi s  l 'a l i gnement  établ i ,  l a  
commutation  est  main tenue  via  l es  s i gnaux de  pos i ti on  ém is  par 
l e  d i spos i ti f d e  réaction  monté  su r l e  moteur,  c'est-à-d i re  l a  
réaction  1 .  Cette  méthode  est  u ti l i sée  l orsqu 'aucune  réaction  
absolue  ne  permet d 'a l i gner l e  moteur,  par exemple  un  moteu r 
comportan t  u n  codeur i ncrémentie l .  

Énumération :  

0  =  A parti r d u  type  de  
réaction  (O)  

1  =  UVW (F)  

2  =  Numéri que  (F)  

3  =  A au todétection  
(F)  

4  à  255  =  (Réservé)  

International  Electrotechnical  Commission

 



  
–
 4
8
8
 –
 

IE
C
 6
1
8
0
0
-7
-2
0
2
:2
0
1
5
 ©
 IE

C
 2
0
1
5
 

ID  
attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  l ’ attribu t  Type  de  
données  

Description  d 'attribu t  Sémantique  des  
valeurs  

561  Obl i gatoi re  – CE  

(Moteu r à  
a imant 
permanent)  

Set    Décal age  de  
commutation  

REAL Valeu r qu i  spéci fi e  l e  décal age  de  commutation  d u  d i sposi ti f d e  
réaction  monté  su r u n  moteur à  a imant  permanent,  en  un i tés  de  
deg rés  é l ectri q ues.  Cet  attri bu t  spéci fi e  l e  d écalage  par rapport  à  
une  posi ti on  de  référence  de  commutation  défi n ie  en  appl i quant  
l e  couran t en  cou ran t con ti nu  à  l a  borne  A et  hors  des  bornes  B  et  
C  court-ci rcu i tées  du  moteu r,  e t  en  permettan t  au  rotor de  se  
dépl acer vers  sa  posi ti on  nu l l e  magnéti que  par rapport  au  stator.  
Sur un  codeur ou  résol veur absolu ,  l e  d écalage  est  l a  d i fférence  
en tre  l a  pos i ti on  absol ue  nu l l e  du  d i sposi ti f et  l a  pos i ti on  de  
référence  de  commutation .  Sur un  codeur i ncrémenti e l  ou  un  
capteu r à  effet  Hal l  avec ém ission  de  s i gnaux UVW,  l e  décalage  
est  l a  d i fférence  en tre  l a  posi ti on  correspondant à  une  trans i ti on  
du  canal  du  d i spos i ti f d e  commutation  W (S3)  ( l es  canaux U  (S1 )  
et  V (S2)  étant  respecti vement  hau t  et  bas)  et  l a  posi ti on  de  
référence  de  commutation .  Le  décalage  de  commutation  
s 'appl i que  un i quement d i sposi t i f Réacti on  1  monté  su r l e  moteur.  

Lorsque  l ’ attri bu t  Al i gnement  d e  commutation  facu l tati f est  pri s  en  
charge  et  d éfi n i  su r Décalage  du  contrôl eur,  l e  d i sposi ti f 
d ’ en traînement  doi t  appl i quer l a  val eu r Décalage  de  commutati on  
du  con trôl eur afi n  d e  déterm iner l ’ ang l e  é l ectri q ue  d u  moteur.  
Dans  ce  cas,  une  va leu r val i de  Décalage  de  commutation  doi t  
être  établ i e  par l e  con trôleur.  Dans  l e  cas  i n habi tue l  où  l e  
décalage  de  commutation  est  également  arch i vé  dans  l e  moteur 
et  d i ffère  de  man i ère  s i gn i fi cati ve  de  l a  va l eu r Déca lage  de  
commutation  du  contrôl eu r,  l e  d i spos i ti f d ’ en traînement  d oi t  
passer à  l ’ état  Démarrage  i nh i bé.  

S i  l ’ attri bu t  Al i gnement de  commutation  n ’est  pas  défi n i  su r 
Décal age  du  con trôl eu r,  l a  valeur Décalage  de  commutation  du  
con trôl eu r est  i gnorée  par l e  d i sposi ti f d ’ en traînement  et  ce  
dern ier d oi t  déterm iner sa  val eur i n terne  de  déca lage  de  
commutation  par d ’au tres  moyens.  En  l ’ absence  d ’ un  décal age  de  
commutation  val i de,  l e  d i spos i ti f d ’ en traînement  doi t  être  à  l ’ é tat  
Démarrage  i nh i bé.  

Degrés  é l ectri q ues  

562  Facu l tati f – CE  

(Moteu r à  
a imant 
permanent)  

Set    Cou rant  
au todétecteur par 
commutation  

REAL Lorsqu 'un  d i sposi ti f d 'en traînement  de  réacti on  monté  su r moteur 
à  a imant  permanent est  un  codeur i ncrémenti el  sans  p i stes  UVW 
de  commutation ,  un  a l gori thme  à  au todétection  do i t  être  exécuté  
au  cou rs  de  l ' état  Démarrage,  qu i  d éterm ine  l e  déca lage  de  
commutation  afi n  d 'appl i q uer l e  retour en  posi ti on .  Cet  a l gori thme 
appl i que  un  couran t au  stator d u  moteur afi n  d 'orien ter l e  rotor de  
man ière  à  étab l i r l a  m ise  en  phase  de  commutation  du  moteur.  

%  de  l a  valeur 
assignée  du  moteu r 
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ID  
attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  l ’ attribu t  Type  de  
données  

Description  d 'attribu t  Sémantique  des  
valeurs  

563  Facu l tati f – CE  

(Moteu r à  
a imant 
permanent)   

Set    Polari té  de  
commutation  

USINT Lorsqu 'un  moteur à  a imant permanent  u ti l i se  l es  s i gnaux UVW 
pou r un  démarrage  par commutation ,  i l  est  essenti e l  q ue  l es  
phases  UVW du  d i spos i ti f de  commutation  su iven t  l a  m ise  en  
phase  du  moteur.  Une  pol ari té  normale  impl i q ue  u ne  m ise  en  
phase  UVW conforme à  l a  spéci fi cation  défi n ie  en  us i ne  l orsque  
l e  d i spos i ti f d e  commutation  se  dépl ace  dans  l a  d i rection  posi t i ve  
égal ement  défi n ie  en  us ine.  La  polari té  i nverse  bascu le  
effecti vement l a  m ise  en  phase  UVW sur l a  m ise  en  phase  UWV,  
i nversant  a i ns i  l a  d i recti on  du  d i spos i ti f de  commutation .  
Lorsqu 'un  essai  d e  commutation  permet de  déterm iner que  l a  
m ise  en  phase  d u  moteur et  ce l l e  du  d i sposi ti f d e  commutation  
on t  une  po lari té  opposée,  cet  a ttri bu t  peu t  servi r à  compenser l e  
défaut  d 'adaptation .  

Énumération :  

0  =  Polari té  normale  

1  =  Polari té  i nverse  

2  à  255  =  ( réservé)  

564  Facu l tati f – CE  

(Moteu r à  
a imant 
permanent)  

Set   Al i gnement d e  
commutation  

USINT Ce  paramètre  énuméré  est  défi n i  sur Décalage  du  contrôl eu r (1 )  
l orsque  l e  d i sposi ti f de  réaction  absol ue  monté  su r l e  moteur est  
tenu  d 'être  a l i gné  su r l es  enrou lements  statori ques  du  moteur à  
a imant  permanent selon  l a  val eur Décal age  de  commutation .  
Dans  certains  cas,  l e  d écalage  de  commutation  peu t  être  
prédéfi n i  sur u ne  val eu r établ i e  par u n  a l i gnement  défi n i  en  us ine  
du  d i spos i ti f de  réacti on  du  moteur,  par rapport  aux enrou l ements  
s tatori ques  de  ce  dern i er.  U n  paramètre  de  rég l age  Non  Al i gné  
(0)  i nd i que  que  l e  moteu r n 'est  pas  a l i gné,  et  q ue  l a  va leur 
Décal age  de  commutation  n 'es t  pas  val i de.  Lorsque  l e  déca lage  
de  commutation  n 'est  pas  val i de,  i l  ne  peu t  pas  être  u ti l i sé  par l e  
d i spos i ti f d 'en traînement  pou r déterm iner l 'ang l e  d e  commutati on .  
Toute  ten tati ve  d 'acti vation  du  d i spos i ti f d 'en traînement  avec un  
ang l e  de  commutation  non  val i de  doi t  générer une  cond i ti on  
I nh ibi ti on  de  démarrage.  L 'a l i gnement  peu t  être  réal i sé  au  moyen  
d 'un  essai  de  commutation  qu i  mesure  et  défi n i t  l e  d écalage  de  
commutation  du  moteur,  ou  par une  en trée  u ti l i sateu r d i recte.  S i  
cet  attri bu t  est  défi n i  su r Décal age  du  moteur (2 ),  l e  d i sposi ti f 
d 'en traînement  dédu i t  l e  décal age  de  commutation  d i rectement  du  
moteur.  Lorsqu ' i l  est  défi n i  su r Au todétection  (4),  l e  d i sposi ti f 
d 'en traînement  mesure  au tomatiquement  l e  d écal age  de  
commutation  l orsqu ' i l  passe  à  l 'état  Démarrage  pou r l a  prem ière  
foi s  après  un  cycle  d 'a l imentation .  Ceci  s 'appl i que  général ement  
à  un  moteur à  a imant  permanent  comportant  u n  d i sposi ti f de  
réaction  i ncrémentie l l e  s imple.  

Énumération :   

0  =  Non  a l i gné  (O)  

1  =  Déca lage  du  
contrôl eu r (O)  

2  =  Déca lage  du  
moteur (F)  

3  =  A au todétection  
(F)  

4  à  255  =  Réservé.  
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7.3.9.6  Attribu ts  Contrôle  de  fréquence  

Le  Tableau  83  et le  Tableau  84  contiennent tous  l es  attribu ts  associés  à  la  méthode  de  
fonctionnement Contrôle  de  fréquence d 'une  i nstance  Objet Axe  de  d ispos i ti f de  mouvement.  

Tableau  83  – Attributs  Signal  de  contrôle  de  fréquence  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

565  Obl i gatoi re  
– F  

Get  Compensation  
de  g l i ssement  

REAL I nd ique  l a  va leu r réel l e  d e  
compensation  de  
g l i ssement actuel l ement  
appl i quée.  

r/m in  

 

Tableau  84 – Attributs  Configuration  de  contrôle  de  fréquence  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

570  Obl i gatoi re  
– F  

Set   Méthode  de  
con trôl e  d e  
fréquence  

S I NT La  méthode  de  commande  
Vol ts/Hertz de  base  
appl i que  l a  tension  au  
moteur,  en  généra l  en  
re l ati on  d i recte  avec l a  
fréquence  ou  l a  vi tesse  
commandée.   

Énumération  
0  =  Vol ts/Hertz 
de  base  (O)  
1  à  1 27  =  
réservé  
1 28  à  255  =  
spéci fi que  au  
fourn i sseur 

572  Obl i gatoi re  
– F  

Set    Tension  
maximale  

REAL Défin i t  l a  tension  l a  p l us  
é l evée  en tre  phases  que  
l e  d i sposi ti f 
d 'en traînement peut  sorti r.   

Vol ts  (eff. )  

573  Obl i gatoi re  
– F  

Set    Fréquence  
maximale  

REAL Défin i t  l a  fréquence  l a  p l us  
é l evée  que  l e  d i sposi ti f 
d 'en traînement peut  sorti r.  

Hertz  

575  Obl i gatoi re  
– F  

Set    Tension  de  
ruptu re  

REAL Défin i t  l a  tension  de  sorti e  
en tre  phases  du  d i spos i ti f 
d 'en traînement  à  l a  
fréquence  de  rupture  à  
l aquel l e  se  term ine  l a  
sural imentati on .  

Vol ts  (eff. )  

576  Obl i gatoi re  
– F  

Set    Fréquence  de  
ruptu re  

REAL Défin i t  l a  fréquence  de  
sorti e  d u  d i sposi ti f 
d 'en traînement  à  l a  
tension  de  ruptu re  à  
l aquel l e  se  term ine  l a  
sural imentati on .  

Hertz  

577  Obl i gatoi re  
– F  

Set    Sural imentati o
n  au  
démarrage  

REAL Défin i t  l e  n i veau  de  
sural imentati on  de  tensi on  
en tre  phases  pour l e  
départ  et  l ' accélération .  

Vol ts  (eff. )  

578  Obl i gatoi re  
– F  

Set    Sural imentati o
n  à  l 'exécu ti on  

REAL Défin i t  l e  n i veau  de  
sural imentati on  de  tensi on  
en tre  phases  à  l a  vi tesse  
ou  décélérati on  en  rég ime  
permanent.  

Vol ts  (eff. )  

 

7.3.9 .7  Attributs  Sortie  de  d isposi ti f d 'entraînement  

Le Tableau  85  contient tous  l es  attribu ts  de  sortie  de  l 'ondu leur associés  à  une  i nstance  Objet 
Axe  de  d ispos i ti f de  mouvement.  
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Tableau  85  – Attributs  Sortie  de  d ispositi f d 'entraînement  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

600  Obl i gatoi re  
– F  
Facu l tati f – 
C  

Get  Fréquence  
de  sorti e  

REAL Fréquence  de  sorti e  app l i q uée  
au  moteur.  La  valeur d e  
fréquence  est  exprimée  en  
termes  de  cycles  é l ectri ques.  

Hertz  

601  Obl i gatoi re  
– D  

Get  Cou rant  de  
sorti e  

REAL Cou ran t de  sorti e  appl i qué  au  
moteur.  

Ampères  
(eff. )  

602  Obl i gatoi re  
– D  

Get  Tens ion  de  
sorti e  

REAL Tension  de  sorti e  en tre  phases  
appl i quée  au  moteur.   

Vol ts  (eff. )  

603  Obl i gatoi re  
– D  

Get  Pu i ssance  
de  sorti e  

REAL Pu issance  de  sorti e  d u  moteur.  
Cette  val eur repose  su r l e  
produ i t  d u  s i gnal  Référence  de  
couple  et  Retou r en  vi tesse.  

kW 

604  Facu l tati f – 
D  

Set   Fréquence  
M ID  

U INT  Défin i t  l a  fréquence  de  porteuse  
de  l a  sorti e  Modu l ation  
d ' impu ls ions  en  du rée  appl i q uée  
au  moteur.  Le  décl assement du  
d i spos i ti f d 'en traînement  est  
exi gé  à  des  fréquences  M I D  pl us  
é l evées  en  rai son  de  pertes  de  
commutation .  Le  temps  de  m ise  
à  j ou r de  l a  boucle  d e  cou ran t 
est  d i rectement  l i é  à  l a  
fréquence  M I D.  Par conséquen t,  
l es  performances  de  l a  boucle  
augmenten t en  général  au  fu r et  
à  meure  de  l 'augmentation  du  
taux M ID.   

Hertz  

 

7.3. 1 0  Attribu ts  Arrêt  et freinage  

7.3. 1 0. 1  Général i tés  

Le Tableau  86  contien t tous  l es  attribu ts  d 'arrêt et de  freinage  associés  à  une  instance  Objet  
Axe  de  d ispos i ti f de  mouvement.  
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Tableau  86  – Attributs  Arrêt/Freinage  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

61 0  Obl i gatoi re  
– D  

Set    Action  
d 'arrêt  

USINT  Lors  de  l a  d ésacti vation  ou  de  l 'abandon  d 'un  axe,  vi a  une  demande  Désacti vati on  ou  une  
demande  Abandon ,  cette  val eu r déterm ine  l a  méthode  d 'arrêt  à  appl i q uer au  moteu r.  
L 'état  fi nal  appl i qué  à  l ' i ssue  de  l a  méthode  d 'arrêt  est  Arrêté .  À l 'état  Arrêté,  l a  s tructu re  
de  pu i ssance  de  l 'ondu l eu r du  d i sposi ti f do i t  être  Désacti vée  (sélection  Désacti vé)  et  sans  
couple  ou  main tenue  acti ve  (Sélection  Main ti en )  dans  une  cond i ti on  stati que.  Cet  attri bu t  
ne  déterm ine,  en  aucun  cas,  l es  actions  d 'arrêt  appl i quées  en  réponse  aux cond i ti ons  de  
défau t.  

Voi r l a  sémanti que  
en  7 . 3 . 1 0. 2 . 1 .  

61 1  Obl i gatoi re  
– C  

Set    Couple  
d 'arrêt  

REAL Lors  de  l a  d ésacti vation  ou  de  l 'abandon  d 'un  axe,  cette  va leu r déterm ine  l e  coupl e  
maximal  généran t l e  cou rant  d i spon ib le  pou r arrêter l e  moteur l orsque  l 'action  d 'arrêt  est  
défi n i e  su r Décel .  d e  cou ran t.  

%  de  l a  valeur 
assignée  du  moteu r 

61 2  Facu l tati f – 
C  

Set    L im i te  de  
temps  
d 'arrêt   

REAL Lors  de  l a  d ésacti vation  ou  de  l 'abandon  d 'un  axe,  ce  paramètre  déterm ine  l a  du rée  
maximale  dont  a  besoin  l e  d i spos i ti f d ’ en traînement  pou r atte i ndre  une  vi tesse  nu l l e .  

secondes   

61 3  Facu l tati f – 
D  
(Moteu r à  
a imant  
permanent)  

Set    Déla i  de  
con tact  de  
frein  
rés i sti f 

REAL Lorsqu 'un  fre in  rés i sti f externe  est  u ti l i sé,  l e  Déla i  de  con tact  de  fre in  rés i sti f peu t  être  
défi n i  pou r retarder l 'acti vati on  de  l a  structu re  de  pu i ssance  d 'en traînement  pour que  l e  
frein  rés i sti f a i t  l e  temps  de  connecter l e  moteur au  d i sposi ti f d 'en traînement.   

secondes  

Voi r l a  sémanti que  
en  7 . 3 . 1 0. 2 . 2  pour 
p l us  de  détai l s .  

61 4  Facu l tati f – 
D  

Set    Commande  
de  fre in  
mécan ique   

US INT Cet attri bu t  rég i t  l e  fonctionnement de  l a  sorti e  de  frein  mécan ique  du  d i sposi ti f 
d 'en traînement  qu i  commande  l e  mécan isme  de  fre inage  mécan ique.  Lorsqu ' i l  est  d éfi n i  
sur Au tomatique,  l e  fre in  mécan ique  est  sous  l e  con trôl e  du  d i ag ramme d ’états  d ’axe.  Le  
séquencement du  freinage  est  décri t  en  détai l  par l es  attri bu ts  Déla i  d 'engagement de  
frein  mécan i que  et  Dél a i  de  l i bérati on  de  fre in  mécan ique.  Lorsqu ' i l  est  défi n i  su r 
L ibérati on  de  fre in ,  l e  fre i n  est  l i béré  sans  cond i ti on ,  et  n 'est  p l us  sous  l e  contrôle  du  
d i ag ramme d ’états  d ’axe.  

Énumération :  

0  =  Au tomatique  
1  =  L ibérati on  de  
frein   
2  à  255  =  ( réservé)  

61 5  Facu l tati f – 
D  

Set    Déla i  de  
l i bération  
de  fre in  
mécan ique   

REAL Lors  de  l 'acti vation  d ’ axe,  l a  va leu r Dél ai  d e  l i bération  de  fre in  mécan ique  déterm ine  l a  
durée  à  l aquel l e  l e  d i sposi ti f d oi t  retarder l e  passage  de  l 'état  Démarrage  à  l 'état  
Exécution  ou  Essais .  Ce  dél ai  empêche  tou t  mouvement commandé  d ’axe  de  mouvement  
pou r l a i sser l e  temps  au  fre in  mécan ique  externe  de  se  désengager.  

secondes  

Voi r l a  sémanti que  
en  7. 3. 1 0. 2 . 3  pour 
p l us  de  détai l s .  

61 6  Facu l tati f – 
D  

Set    Déla i  
d 'engagem
ent  de  fre i n  
mécan ique   

REAL Lors  de  l a  d ésacti vation  d ’axe  de  mouvement,  l a  val eu r Dé lai  d 'engagement  de  fre in  
mécan ique  déterm ine  pendant combien  de  temps  l a  s tructu re  de  pu i ssance  d u  d i sposi ti f 
doi t  rester acti vée  après  l a  décélération  d ’ axe  en  vue  de  son  arrêt.  Ce la  l a i sse  l e  temps  à  
un  fre in  mécan ique  externe  de  s 'engager.  L 'action  d 'arrêt  confi gu rée  déterm ine  l e  type  de  
séquence  d 'arrêt  appl i qué.  

secondes  

Voi r l a  sémanti que  
en  7. 3. 1 0. 2 . 4  pour 
p l us  de  détai l s .  
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ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

608  Facu l tati f – 
D  

Set   Vi tesse  
nu l l e  

REAL Cet attri bu t  d éfi n i t  l e  seu i l  de  vi tesse  associé  aux cri tères  de  vi tesse  nu l l e  d e  l a  séquence  
d ’arrêt.  La  Vi tesse  nu l l e  est  spéci fi ée  en  pourcentage  de  l a  vi tesse  assignée  du  moteur.  
Lorsque  l ’ attri bu t  Durée  de  vi tesse  nu l l e  est  pri s  en  charge,  i l  défi n i t  l e  seu i l  de  vi tesse  
auquel  l e  tempori sateur de  vi tesse  nu l l e  d émarre.  Lorsque  l a  vi tesse  d ’ axe  est  i n férieure  
au  seu i l  de  Vi tesse  nu l l e  pendant  l a  d urée  de  vi tesse  nu l l e,  l ’ axe  sati sfa i t  aux cri tères  de  
vi tesse  nu l l e.  Dans  tous  l es  cas  d ’arrêts ,  sauf ceux de  Catégori e  2 ,  ceci  donne  l i eu  à  
l ’ engagement du  fre in  mécan ique.  S i  cet  attri bu t  n ’est  pas  pri s  en  charge,  l e  seu i l  d e  
vi tesse  nu l l e  est  l a i ssé  à  l a  d i scréti on  du  fourn i sseur,  i l  est  généralement  d éfi n i  à  1  %  de  
l a  vi tesse  ass ignée  du  moteu r.  La  vi tesse  d ’axe  décri te  ci -dessus  est  fonction  du  s i gnal  
de  Réaction  de  vi tesse,  ou  dans  l e  cas  d ’ un  d i sposi ti f d ’ en traînement à  Con trôle  d e  
fréquence,  l a  vi tesse  d ’axe  est  fonction  d u  s i gnal  d e  Référence  de  vi tesse.   

%  de  l a  valeur 
assignée  du  moteu r 

609  Facu l tati f – 
D  

Set   Durée  de  
vi tesse  
nu l l e  

REAL Cet attri bu t  d éfi n i t  l a  du rée  pendant l aquel l e  l a  vi tesse  d ’axe  doi t  être  i n férieure  au  seu i l  
de  vi tesse  nu l l e,  défi n i  par l ’ attri bu t  Vi tesse  nu l l e  ou  établ i  par l e  fourn i sseu r du  d i spos i ti f 
d ’ en traînement,  avan t d e  pouvoi r sati sfai re  aux cri tères  de  vi tesse  nu l l e .  Dans  tous  l es  
cas  d ’arrêts,  sau f ceux de  Catégorie  2 ,  ceci  donne  l i eu  à  l ’ engagement du  frei n  
mécan ique.  S i  cet  attri bu t  n ’ est  pas  pri s  en  charge,  l a  du rée  nécessai re  pou r sati sfai re  
aux cri tères  de  vi tesse  nu l l e  est  l a i ssée  à  l a  d i scrétion  du  fou rn i sseur,  e l l e  est  
généralement  imméd iate  (0).  La  vi tesse  d ’axe  décri te  ci -dessus  est  fonction  d u  s i gna l  de  
Réaction  de  vi tesse,  ou  dans  l e  cas  d ’ un  d i sposi ti f d ’ en traînement  à  Contrôle  de  
fréquence,  l a  vi tesse  d ’axe  est  fonction  d u  s i gnal  d e  Référence  de  vi tesse.   

secondes  
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590  Facu l tati f – 
D  

Set    Confi gu rati
on  de  
con trôl e   

US INT  Cet attri bu t  acti ve  l es  fonctions  Contrôl e  du  coupl e  et  Con trôl e  du  fre in  du  d i spos i ti f 
d ’ en traînement  fonctionnant  con joi n tement  avec l a  commande  de  fre i n  mécan ique.  

Lorsque  l e  Con trôle  est  acti vé,  l e  fre i n  mécan ique  doi t  être  établ i  d ès  que  l e  d i sposi ti f 
d ’ en traînement  est  désacti vé.  Lorsque  l e  fre i n  est  sous  l e  con trôl e  du  d i agramme d ’états  
d ’axe,  i l  est  appl i qué  au tomatiquement.  Lorsque  l e  fre in  est  con trôl é  de  man i ère  externe,  
l ’ échec à  l ’ étab l i ssement du  fre in  l orsque  l e  d i sposi ti f d ’ en traînement est  désacti vé  peu t  
provoquer une  cond i ti on  de  chu te  l i bre  su r une  appl i cati on  verti cale.  

Lorsqu ’ i l  est  acti vé,  l e  d i sposi ti f d ’ en traînement effectue  u n  essai  de  Contrôle  du  couple  
du  cou ran t du  moteur à  l ’ état  Démarrage  afi n  de  «  con trôler »  que  l e  cou ran t s ’ écou le  
correctement dans  chacune  des  phases  du  moteu r avant  l a  l i bérati on  du  frein .  En  cas  
d ’échec à  l ’ essai  d e  Contrôle  d u  coupl e,  une  excepti on  Perte  de  phase  d u  moteur est  
générée.  

Lorsque  l a  fonctionnal i té  Contrôle  d u  couple  est  appl i cable  aux Modes  de  commande  du  
d i spos i ti f d ’ en traînement q u i  n e  peuvent  pas  générer d e  couple  de  main ti en  fi ab le  en  
fonction  d ’ un  d i sposi ti f d e  réaction ,  par exemple,  Contrôle  de  fréquence  et  Commande  de  
vi tesse  sans  capteur,  i l  convient  de  ne  pas  l ’ u ti l i ser dans  des  appl i cati ons  pou r l esquel l es  
l e  coupl e  d e  main ti en  est  cri ti q ue  en  fonctionnement d e  sécuri té  comme par exemple  
dans  u ne  appl i cati on  type  de  l evage  ou  de  g rue.  

S i  l ’ attri bu t  Coupl e  d ’ essai  du  frei n  facu l tati f est  pri s  en  charge,  l ’ essai  de  Contrô le  d u  
couple  comprend  également u n  Essai  du  fre i n  proacti f permettan t  de  s ’assurer que  l e  
fre in  mécan i que  fonctionne  correctement.  S i  l ’Essai  du  frei n  détecte  un  g l i ssement du  
fre in ,  u ne  exception  G l i ssement  du  frei n  est  générée.  

Lorsque  l e  Contrôle  est  acti vé,  l e  d i sposi ti f d ’ en traînement effectue  également u n  essai  
de  Contrôle  du  fre in  à  l ’ état  Arrêt  ou  Abandon  afi n  de  «  contrô ler »  l e  bon  fonctionnement 
du  fre in  mécan ique  avant  de  désacti ver l a  s tructure  de  pu i ssance  d u  d i sposi ti f 
d ’ en traînement.  S i  l ’Essai  de  Contrôle  d u  fre in  d étecte  u n  g l i ssement du  fre i n ,  une  
excepti on  G l i ssement  du  fre in  est  générée.  

À moins  qu ’une  au tre  méthode  spéci fi que  au  fourn i sseu r ne  soi t  u ti l i sée  pour tra i ter une  
cond i ti on  de  G l i ssement du  frei n  à  l ’ état  Arrêt  ou  Abandon ,  l ’Action  Défau t  appropriée  
pou r l ’ excepti on  G l i ssement du  frein  est  Arrêt  et  Mai n ti en  de  coupl e  l im i té.  Cette  Action  
Défau t  appl i q ue  l e  coupl e  de  main ti en  pour arrêter l e  g l i ssement du  frein  et  fa i t  passer 
l ’ axe  à  l ’ état  Défau t  pri nci pal .  

En  général ,  l a  fonctionnal i té  Contrôle  d u  frein  n ’ est  appl i cabl e  qu ’ aux Modes  de  
commande  du  d i sposi ti f d ’ en traînement  qu i  peuvent générer l e  couple  de  main ti en  en  
fonction  d ’ un  d i spos i ti f d e  réaction .  Le  Contrôl e  d u  fre i n  n ’ est  par conséquent pas  
appl i cabl e  au  Contrôl e  de  fréquence  ou  aux modes  de  Commande  de  vi tesse  sans  
capteu r.  

Le  séquencement d es  essais  de  «  con trôle  »  de  coupl e  et  de  fre i n  est  décri t  en  d étai l  
dans  l es  sections  ci -après  re lat i ves  à  l a  sémanti que  des  attri bu ts  Délai  d 'engagement  de  
frein  mécan i que  et  Dél ai  de  l i bérati on  de  fre in  mécan ique.   

Énumération :  

0  =  Désacti vé  
1  =  Acti vé   
2  à  255  =  ( réservé)  
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591  Facu l tati f – 
D  

Set   Cou ran t de  
Contrôl e  
du  couple  

REAL Cet attri bu t  d éfi n i t  l e  pourcentage  de  courant  assigné  d u  moteur appl i qué  au  moteu r par 
l ’ essai  de  Contrôl e  du  coupl e  dans  l e  cad re  de  l a  foncti on  Con trôle  du  couple  exécu tée  à  
l ’ état  Démarrage.  L ’ essai  de  Contrôle  du  couple  appl i que  l e  couran t au  moteur afi n  de  
«  con trôler »  q u ’ i l  s ’ écou le  correctement dans  chacune  des  phases  du  moteur avant  l a  
l i bérati on  d u  frei n .  

%  de  l a  va leur 
ass ignée  du  moteu r 

592  Facu l tati f – 
D  

Set   Couple  
d ’essai  d u  
frein  

REAL Cet attri bu t  d éfi n i t  l e  pourcentage  de  coupl e  ass igné  du  moteu r appl i q ué  au  moteur par 
l ’Essai  du  frei n  d ans  l e  cad re  de  l a  fonction  Contrôle  du  coupl e  exécu tée  à  l ’ état  
Démarrage.  L ’Essai  du  frein  véri fi e  d e  façon  proacti ve  l ’ apti tude  d u  frei n  mécan ique  à  
main ten i r l a  charge  an ti cipée  maximale  avan t  de  l i bérer l e  frein  et  permettre  l e  
fonctionnement.  S i  l ’Essai  du  frein  d étecte  un  g l i ssement du  frein ,  u ne  excepti on  
G l i ssement  du  fre i n  est  générée.  

S i  l a  val eu r de  l ’ attri bu t  Couple  d ’essai  du  fre i n  est  0 ,  l ’ Essai  du  fre in  ne  do i t  pas  être  
effectué  à  l ’ état  Démarrage.  

%  de  l a  valeur 
assignée  du  moteu r 

593  Facu l tati f – 
D  

E  

Set   Durée  de  
rampe de  
contrôl e  d u  
frein  

REAL Cet attri bu t  d éterm ine  l a  d u rée  dont  l e  d i sposi ti f d ’ en traînement doi t  d i sposer pour 
d im inuer l e  couple  appl i qué  du  moteur j usqu ’ à  zéro  pendant l ’ essai  de  Contrôl e  du  frein  à  
l ’ état  Arrêt  ou  Abandon .  La  Durée  de  rampe de  con trôle  du  fre in  déterm ine  l a  décél ération  
de  rampe  de  l a  sorti e  du  coupl e  appl i q ué  en  d i vi san t  l a  L im i te  de  couple  par l a  Du rée  de  
rampe de  con trô le  d u  fre in .  Dans  ce  cas,  l a  L im i te  de  coupl e  correspond  à  l a  va leu r 
maximale  des  val eu rs  confi gurées  de  L im i te  de  coupl e  pos i ti ve  et  de  L im i te  de  couple  
négati ve.  L ’Essai  de  Contrôl e  du  fre in  est  effectué  afi n  de  véri fi er l e  g l i ssement du  frei n  
avant  de  désacti ver l a  s tructu re  de  pu i ssance.  

secondes  

594  Facu l tati f – 
D  

E  

Set   Tolérance  
de  
g l i ssement 
du  fre in  

REAL Cet attri bu t  d éterm ine  l a  l im i te  adm ise  de  g l i ssement  du  fre in  après  l ’ engagement du  
frein .  S i  cette  to l érance  est  d épassée  l orsque  l e  frein  est  engagé,  u ne  exception  
G l i ssement  du  fre i n  est  générée.  Le  G l i ssement du  fre in  peu t  par conséquent  être  
con trôl é  d ans  tou t  état  d ’ axe  l orsque  l e  fre in  est  engagé.  

Un i tés  
d ’asservissement de  
posi ti on  
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7.3. 1 0.2  Sémantique  

7.3. 1 0.2. 1  Attribu t N°  61 0  – Action  d 'arrêt  

Lors  de  l a  désactivation  ou  de  l 'abandon  d 'un  axe,  cet attribu t déterm ine  l a  méthode d 'arrêt à  
appl iquer au  moteur (voi r Tableau  87) .  L 'état fi nal  appl iqué  à  l ' i ssue  de  l a  méthode d 'arrêt est 
Arrêté.  À l 'état  Arrêté,  l a  s tructure  de  pu issance de  l 'ondu leur du  d ispos i ti f doi t  être  
Désactivée  (sélection  Désactivé)  et sans  couple  ou  main tenue  acti ve  (Sélection  Main tien)  
dans  une  cond i tion  stati que.  Cet attribu t n 'a  aucun  impact sur l es  profi l s  d 'accélération  et de  
décélération  générés  par l e  p lan i ficateur n i  ne  l eur est l i é.  

Tableau  87  – Défin i tions  de  l 'énumération  Action  d 'arrêt  

Énum.  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  O/D  Désacti vé  &  arrêt  
progressi f 

Désacti vé  &  arrêt  progressi f désacti ve  imméd iatement l a  
s tructure  de  pu i ssance  d u  d i spos i ti f et  l es  boucl es  
d 'asservissement acti ves,  provoquant  l a  m ise  en  arrêt  
progress i f du  moteur,  sau f s i  u ne  certaine  forme de  freinage  
externe  est  appl i q uée.  Ceci  équ ivaut  à  l ' arrêt  d e  catégori e  0  
de  l ' I EC 60204-1 .   

1  O/C  

F/F  

Décél .  d e  cou ran t &  
Désacti ver 

Décél .  d e  cou rant  &  Désacti ver main ti en t  acti vées  l a  s tructu re  
de  pu i ssance  et  l es  boucles  d 'asservissement acti ves  en  
cours  d 'arrêt.  Lorsqu ' i l  est  confi gu ré  pou r l e  mode  
d 'asservissement de  posi ti on ,  l e  d i sposi ti f d 'en traînement  
force  l a  référence  de  pos i ti on  afi n  de  main ten i r sa  val eu r 
actuel l e  j usqu 'à  ce  que  l a  vi tesse  d ’axe  soi t  n u l l e .  Une  fo i s  l a  
vi tesse  nu l l e  attein te,  l a  référence  de  pos i ti on  est  
imméd iatement défi n i e  comme égal e  à  l a  posi ti on  réel l e  afi n  
de  main ten i r l 'axe  à  l 'arrêt.  En  mode  de  commande  de  vi tesse,  
l e  d i sposi ti f d 'en traînement force  l a  référence  de  vi tesse  à  une  
val eu r nu l l e.  Dans  chaque  cas,  forcer l es  s i gnaux de  référence  
de  posi ti on  ou  de  vi tesse  à  une  valeur fi xe  en traîne  une  
augmentati on  rapi de  de  l a  va l eur d e  référence  de  couple  d ’axe  
mobi l e,  qu i  satu re  l e  coup le  d e  production  de  courant  du  
d i spos i ti f d 'en traînement  sur l e  couple  d 'arrêt  confi guré  qu i  
condu i t  à  l 'arrêt  du  moteur.  Une  foi s  arrêté,  ou  à  l ' expi ration  
de  l a  l im i te  de  temps  d 'arrêt  confi gu rée,  l e  d i sposi ti f 
d 'en traînement désacti ve  l a  structure  de  pu i ssance  et  l es  
boucles  d 'asservissement.  Ce  mode  d 'arrêt  est  conforme à  l a  
catégorie  1  Arrêt  de  l ' I EC 60204-1 .  En  mode  de  con trôl e  de  
fréquence,  l 'attri bu t  Lim i te  de  vecteur de  cou ran t,  en  non  
l 'attri bu t  Coupl e  d 'arrêt,  sert  à  régu ler l e  courant  d 'arrêt.  

2  F/FV Décél .  rampée  &  
Désacti ver 

Décél .  rampée  &  Désacti ver main ti en t  également acti vées  l a  
structu re  de  pu i ssance  d u  d i spos i ti f et  l es  boucl es  
d 'asservissement  acti ves  an  cours  d 'arrêt,  mais  u ti l i se  
l ' i n terrupteur d e  s i gnal  associé  au  b l oc Générateu r fi n  d e  
consigne  de  vi tesse  pou r décél érer l e  moteu r j usqu 'à  son  
arrêt.  Lors  du  d éclenchement  d 'un  arrêt  Décél .  rampée  &  
Désacti ver,  l ' i n terrupteur de  s i gnal  est  acti vé  imméd iatement 
et  l e  d i spos i ti f d 'en traînement  ne  su i t  p l us  l a  cons igne  d u  
con trôl eu r.  L 'en trée  de  l ' i n terrupteu r de  s i gnal  est  m ise  à  zéro  
et  l a  sorti e  est  i n i ti a l i sée  su r l a  vi tesse  actuel l e  d u  moteur,  
condu isan t  a i ns i  l a  sorti e  de  l ' i n terrupteu r à  rédu i re  l a  vi tesse  
actuel l e  du  moteu r à  une  vi tesse  nu l l e  se lon  l es  paramètres  
de  commande  de  l ' i n terrupteu r.  Une  foi s  arrêté,  ou  à  
l 'expi ration  de  l a  l im i te  de  temps  d 'arrêt  ou  de  tempori sation  
défi n i e  en  us ine  confi gurée,  l e  d i spos i ti f désacti ve  l a  structure  
de  pu i ssance  et  l es  boucles  d 'asservissement.  Ce  mode  
d 'arrêt  est  égal ement  conforme  à  l a  catégori e  1  Arrêt  d e  
l ' I EC 60204-1 .   

3  F/PV Décél .  d e  cou ran t &  
Mai n ten i r 

Décél .  d e  cou rant  &  Mai n ten i r se  comporte  comme Décél .  de  
courant  &  Désacti ver,  mais  l a i sse  l a  structure  de  pu i ssance  
acti ve  avec l e  coup le  d e  main ti en  afi n  de  main ten i r l a  
cond i ti on  d 'arrêt.  La  méthode  de  génération  du  coupl e  de  
main ti en  est  l a i ssée  à  l a  d i scrétion  d u  fou rn i sseu r d u  d i spos i ti f 
d 'en traînement.  Ce  mode  d 'arrêt  est  conforme à  l a  catégorie  2  
Arrêt  d e  l ' I EC 60204-1 .   
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Énum.  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

4  F/PV Décél .  rampée  &  
Mai n ten i r 

Décél .  rampée  &  Main ten i r se  comporte  comme Décél .  rampée  
&  Désacti ver,  mais  l a i sse  l a  structure  de  pu i ssance  acti ve  
avec l e  coupl e  d e  main ti en  afi n  de  main ten i r l a  cond i ti on  
d 'arrêt.  La  méthode  de  générati on  d u  couple  d e  main ti en  est  
l a i ssée  à  l a  d i scréti on  d u  fou rn i sseur d u  d i sposi ti f 
d 'en traînement.  Ce  mode  d 'arrêt  est  égal ement  conforme  à  l a  
catégorie  2  Arrêt  de  l ' I EC 60204-1 .   

5-1 27   (Réservé)  -  

1 28-255   (Spéci fi q ue  au  
fourn i sseur)  

-  

 

7.3. 1 0.2.2  Attribut N °  61 3  – Délai  de  contact de  frein  résisti f 

Lorsqu 'un  fre in  rés isti f externe  est u ti l i sé,  un  con tacteur externe  commute  l es  cosses  du  
moteur ABC de  l a  s tructure  de  pu issance de  l 'ondu leur vers  une  rés istance  de  d issipation  
d 'énerg ie  pour arrêter l e  moteur.  Cette  commutation  ne  se  produ i t pas  i nstantanément,  et  
l 'activation  prématurée  de  la  s tructure  de  pu issance peut donc provoquer un  arc é lectrique  
dans  l e  contacteur.  Pour évi ter cette  cond i tion ,  l e  Déla i  de  contact  de  fre in  rés isti f peu t être  
défin i  comme étant l a  durée  maximale  de  fermeture  tota le  du  contacteur dans  l es  l i gnes  de  
moteur ABC de  sorte  que,  l ors  de  l 'acti vation  d ’axe,  l a  structure  de  pu issance de  l 'ondu leur 
n 'est pas  acti vée  tant que  le  Déla i  de  contact de  frein  résisti f n 'est pas  activé.  L'opération  de  
freinage  rés isti f s 'appl i que  un iquement aux types  de  moteur à  a imant permanent.  La  
séquence ci -dessous  défin i t  p lus  en  détai l  l es  facteurs  Déla i  de  con tact de  fre in  rés isti f dans  
l a  séquence  d 'acti vation  g lobale  qu i  peu t également i nclu re  l e  fonctionnement d 'un  fre in  
mécan ique.  

Séquence  d 'activation:  

1 )  Passer à  l 'état  Démarrage.  

2)  Acti ver l e  contacteur de  fre in  rés isti f pour connecter le  moteur à  l a  structure  de  pu issance  
de  l 'ondu leur.  

3)  Attendre  l e  "Déla i  de  contact  de  fre in  rés isti f"  pendant l a  fermeture  des  con tacts  de  fre in  
rés isti f.  

4)  Acti ver l a  structure  de  pu issance  de  l 'ondu leur.  

5)  Acti ver l a  sortie  Frein  mécan ique  pour l i bérer le  fre in .  

6)  Attendre  l e  "Déla i  de  l ibération  de  fre in  mécan ique"  l ors  de  l a  déten te  du  fre in .  

7)  Passer à  l 'état  Exécu tion .  

7.3. 1 0.2.3  Attribut N °  61 5 – Délai  de  l ibération  de  frein  mécan ique  

Lors  de  l 'acti vation  de  l ’axe  avec un  fre in  mécan ique  engagé,  l a  va leur Déla i  de  l i bération  de  
frein  mécan ique  déterm ine  l a  d urée  à  l aquel le  l e  d ispos i ti f d 'entraînement doi t retarder l e  
passage  de  l 'état Démarrage  à  l 'é tat Exécu tion  ou  Essais.  Ce  déla i  empêche  tout mouvement 
commandé d ’axe  de  mouvement pour la isser l e  temps  au  fre in  mécan ique  externe  de  se  
désengager.  S ’ i l  est pris  en  charge,  une  opération  de  Contrôle  du  couple  est i ncluse  dans  
cette  séquence  avan t l a  l i bération  du  fre in .  

Séquence  d 'activation:  

1 )  Passer à  l 'état  Démarrage.  

2)  Acti ver l e  contacteur de  fre in  rés isti f pour connecter le  moteur à  l a  structure  de  pu issance  
de  l 'ondu leur.  

3)  Attendre  l e  "Déla i  de  contact  de  fre in  rés isti f"  pendant l a  fermeture  des  con tacts  de  fre in  
rés isti f.  

4)  Acti ver l a  structure  de  pu issance de  l 'ondu leur.  
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5)  Effectuer (facu l tati f)  l ’ opération  de  Contrôle  du  couple  pour véri fi er l a  commande de  
charge  du  moteur.  

6)  Acti ver l a  sortie  Fre in  mécan ique  pour l i bérer le  fre in .  

7)  Attendre  l e  "Déla i  de  l ibération  de  fre in  mécan ique"  l ors  de  l a  déten te  du  fre in .  

8)  Passer à  l 'état  Exécu tion  (ou  Essais) .  

7.3. 1 0.2.4  Attribut N°  61 6  – Délai  d 'engagement de  frein  mécanique  

7.3. 1 0.2.4.1  Général i tés  

Lors  de  l a  désactivation  de  l ’ axe  de  mouvement au  moyen  d 'une  Action  d 'arrêt de  catégorie  1 ,  
l a  va leur Déla i  d 'engagement de  fre in  mécan ique  déterm ine  pendant  combien  de  temps  l a  
structu re  de  pu issance de  l 'ondu leur doi t  rester activée  après  la  décélération  d ’axe  j usqu 'à  
son  arrêt.  Cela  la isse  l e  temps  à  un  fre in  mécan ique  externe  de  s 'engager.  L'action  d 'arrêt 
configurée  déterm ine  l e  type  de  séquence  d 'arrêt appl iqué.  S ’ i l  est pris  en  charge,  une  
opération  de  Contrôle  du  frein  est i ncluse  dans  l a  séquence d ’arrêt de  Catégorie  1  avan t l a  
désactivation  de  l a  structure  de  pu issance.  

7.3. 1 0.2.4.2  Séquence  de  désactivation  (Arrêt  de  catégorie  0) :  

L’ondu leu r est imméd iatement désactivé.  Le  Contrôle  du  fre in  n ’est pas  appl icable.  La  
séquence  correspondan te  est  spéci fi ée  ci -après  et représentée  à  l a  F igure  65.  

1 )  Passer à  l ’état  Arrêt.  

2)  Désactiver l a  structure  de  pu issance  de  l 'ondu leur.  

3)  Attendre  que  la  vi tesse  soi t nu l l e  (voir 7 . 3 . 1 0.2 . 4. 5),  l a  "Lim i te  de  temps  d 'arrêt"  ou  une  
temporisation  défin ie  en  us ine,  selon  l 'option  qu i  se  produ i t  en  prem ier.  

4)  Passer à  l 'état  Arrêté.  

5)  Désactiver l a  sortie  Fre in  mécan ique  pour engager l e  fre in .  

6)  Désactiver l e  contacteur de  fre in  rés isti f pour déconnecter l e  moteur de  l a  structure  de  
pu issance  de  l 'ondu leur.  

 

  

Ang lais  Français  

Axis  S tate  É tat  d ’ axe  

IEC  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 499  –  

Anglais  Français  

Stopped  Arrêté  

Starti ng  Démarrage  

Runn ing  Exécu tion  

Stopping  Arrêt  

Enabl e  Acti ver 

D i sabl e  Désacti ver 

Power Structu re  Enable  Acti ver l a  s tructu re  de  pu i ssance  

Tracking  Command  Commande  de  su i vi  

Brake  release  Libérati on  d u  fre in  

Brake  engage  at  Zero  Speed  or Stoppi ng  Time  
Lim i t 

Engagement du  frein  à  vi tesse  nu l l e  ou  l im i te  de  
temps  d ’arrêt  

Mechan ica l  Brake  Outpu t  Sorti e  Frei n  mécan ique  

Torque  Reference  Référence  de  coupl e  

Torque  Proving  Contrôl e  du  coupl e  

Hold i ng  Torque  Couple  de  main ti en  

Moti on  Profi l e  Torque  Couple  de  profi l  de  mouvement  

I ncl udes  Opti onal  Brake  Test  Comprend  l ’ essai  du  fre in  facu l tati f 

Brake  Release  De lay Déla i  de  l i bérati on  d u  fre in  

Figure 65 – Séquence de  commande de  frein  (Arrêt  de  catégorie  0)  

7 .3. 1 0.2.4.3  Séquence  de  désactivation  (Arrêt  de  catégorie  1 ) :  

Le couple  est appl iqué  pour arrêter le  moteur.  Le  Contrôle  du  frein  est appl icable .  La  
séquence  correspondan te  est  spéci fi ée  ci -après  et représentée  à  l a  F igure  66 .  

1 )  Passer à  l 'état  Arrêt.  

2)  Appl iquer l a  méthode  "Décél .  de  courant"  ou  "Décél  rampée"  pour arrêter l e  moteur.  

3)  Attendre que  la  vi tesse  soi t nu l l e  (voi r 7 . 3. 1 0. 2. 4. 5),  l a  "Lim i te  de  temps  d 'arrêt"  ou  une  
temporisation  défin ie  en  us ine,  selon  l 'option  qu i  se  produ i t  en  prem ier.  

4)  Désactiver l a  sortie  Fre in  mécan ique  pour engager l e  fre in .  

5)  Attendre l e  "Déla i  d 'engagement de  frein  mécan ique"  lors  de  l 'engagement du  fre in .  

6)  Effectuer (facu l tati f)  l ’ opération  de  Contrôle  du  fre in  pour véri fier la  commande de  charge  
du  fre in .  

7)  Désactiver l a  structure  de  pu issance  de  l 'ondu leu r.  

8)  Passer à  l 'état  Arrêté.  

9)  Désactiver l e  contacteur de  frein  rés isti f pour déconnecter l e  moteur de  l a  structu re  de  
pu issance  de  l 'ondu leur.  
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Anglais  français  

Axis  S tate  État  d ’ axe  

Stopped  Arrêté  

Starti ng  Démarrage  

Runn ing  Exécu tion  

stopping  Arrêt  

Enabl e  Acti ver 

D i sabl e  Désacti ver 

Power S tructu re  Enable  Acti ver l a  s tructure  de  pu i ssance  

Tracking  Command  Commande  de  su i vi  

Brake  Release  Libérati on  d u  fre in  

Brake  Engage  at  Zero  Speed  or 
Stopping  Time  Lim i t 

Engagement  du  fre in  à  vi tesse  nu l l e  ou  
l im i te  de  temps  d ’arrêt  

Mechan ica l  Brake  Ou tput  Sorti e  F rei n  mécan ique  

Torque  Reference  Référence  de  coupl e  

Torque  Proving  Contrôl e  du  coupl e  

Hold i ng  Torque  Couple  de  main ti en  

Moti on  Profi l e  Torque  Couple  de  profi l  de  mouvement  

Stopping  Torque  Couple  d ’arrêt  

Brake  Provi ng  Contrôl e  du  frei n  

I ncl udes  Opti onal  Brake  Test  Comprend  l ’ essai  du  fre in  facu l tati f 

Brake  Release  De lay Déla i  de  l i bérati on  d u  fre in  

Brake  Engage  Del ay Déla i  d ’ engagement  d u  fre in  

Figure 66  – Séquence de  commande de  frein  (Arrêt  de  catégorie  1 )  

7 .3. 1 0.2.4.4  Séquence  de  désactivation  (Arrêt  de  catégorie  2) :   

Le fre in  mécan ique  n 'est  pas  u ti l i sé.  Le  Contrôle  du  fre in  n ’ est pas  appl icable.  La  séquence  
correspondante  est  spéci fiée  ci -après  et représentée  à  l a  F igu re  67.  

1 )  Passer à  l 'état  Arrêt.  

2)  Appl iquer l a  méthode  "Décél .  de  courant"  ou  "Décél  rampée"  pour arrêter l e  moteur.  
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3)  Attendre  que  la  vi tesse  soi t nu l le  (voi r 7 . 3. 1 0. 2. 4. 5),  l a  "Lim i te  de  temps  d 'arrêt"  ou  une  
temporisation  défin ie  en  us ine,  selon  l 'option  qu i  se  produ i t  en  prem ier.  

4)  Passer à  l 'état  Arrêté.  

 

  

Ang lais  Français  

Axis  S tate  État  d ’ axe  

Stopped  Arrêté  

Starti ng  Démarrage  

Runn ing  Exécu tion  

stopping  Arrêt  

Enabl e  Acti ver 

Power S tructu re  Enable  Acti ver l a  s tructu re  de  pu i ssance  

Tracking  Command  Commande  de  su i vi  

Brake  Release  Libérati on  d u  fre i n  

Zero  Speed  or Stoppi ng  Time  Lim i t Vi tesse  nu l l e  ou  l im i te  de  temps  d ’arrêt  

Mechan ica l  Brake  Ou tput  Sorti e  F rei n  mécan ique  

Torque  Reference  Référence  de  coupl e  

Torque  Proving  Contrôl e  du  coupl e  

Hold i ng  Torque  Couple  de  main ti en  

Moti on  Profi l e  Torque  Couple  de  profi l  de  mouvement  

Stopping  Torque  Couple  d ’arrêt  

I ncl udes  Opti onal  Brake  Test  Comprend  l ’ essai  du  fre in  facu l tati f 

Brake  Release  De lay Déla i  de  l i bérati on  d u  fre in  

( i f Brake  Engaged )  (s i  Frei n  engagé)  

Figure 67  – Séquence de  commande de  frein  (Arrêt  de  catégorie  2)  

7 .3. 1 0.2.4.5  Cri tères  de  vi tesse nu l le  

Les  cri tères  recommandés  pour l 'obtention  d 'une  vi tesse  nu l l e  sont  basés  sur l e  retour en  
vi tesse,  ou  dans  l e  cas  d 'un  d isposi ti f d 'en traînement à  contrôle  de  fréquence,  son t basés  su r 
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l a  Référence de  vi tesse.  Les  cri tères  de  vi tesse  nu l l e  peuvent être  établ i s  de  façon  expl ici te  
par l ’ i n terméd iai re  des  attributs  facu l tati fs  Vi tesse  nu l le  et Durée  de  vi tesse  nu l le,  ou  de  façon  
impl ici te  à  1  %  de  l a  vi tesse  ass ignée du  moteur ou  encore  l a issés  à  l a  d iscrétion  du  
fourn isseur du  d ispos i ti f d ’en traînement.  

7.3. 1 0.2.5  Attribu t N °  590  – Configuration  de  contrôle  

La propriété  de  Contrôle  comprend  un  certain  nombre  de  sous-propriétés  facu l tati ves  dont l a  
p lupart dépendent de  l a  prise  en  charge  d ’au tres  attributs  de  propriété  de  Contrôle .  Le  
Tableau  88  défin i t  ces  dépendances  d ’attribu ts .  

Tableau  88  – Dépendances  d ’attributs  de  sous-propriété  de  contrôle  

Sous-propriété  de  contrôl e  Attributs  de  con trôle  Condi tions  préal ables  d ’ attribut  

Contrôl e  du  coupl e   Confi gu rati on  de  con trôle  

Essai  du  fre i n  Couple  d ’essai  d u  frei n  

Tolérance  de  g l i ssement du  fre in  

Confi gu ration  de  con trôle  

Contrôl e  du  frei n  Durée  de  rampe  de  con trôl e  d u  frein  

Tolérance  de  g l i ssement du  fre in  

Confi gu rati on  de  con trôle  

 

Les  essais  de  con trôle  son t effectués  à  l ’ acti vation  ou  à  l a  désactivation  de  l ’ axe  du  d ispos i ti f 
d ’entraînement.  Au  cours  de  ces  passages  d ’états,  l e  d ispos i ti f d ’entraînement effectue  une  
série  d ’opérations  afi n  de  s ’assurer du  bon  fonctionnement du  moteur (Contrôle  du  couple)  et  
du  fre in  (Contrôle  du  fre in ).  Les  organ igrammes  de  la  F igure  68  et de  la  F igure  69  défin issent 
ces  séquences  d ’opérations  dans  l e  con texte  d ’ une  activation  du  d isposi ti f d ’en traînement et  
d ’une  désactivation  du  d i spos i ti f d ’en traînement ou  d ’un  abandon .  
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Stopped  State  É tat  Arrêté  

Enabl e  Request  Acti ver l a  demande  

Starti ng  S tate  É tat  Démarrage  

Power S tructu re  Enabled?  S tructu re  de  pu i ssance  acti vée?  

N  Non  

Y Ou i  

Prove  Enabled?  Contrôl e  acti vé?  

Run  Torque  Prove  Test  Exécuter l ’ essai  d e  contrôl e  du  couple  

Exception  Action  =  fau l t  Action  d ’excepti on  =  défau t  

Aborti ng  State  É tat  Abandon  
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Anglais  Français  

Pass  Torque  Prove  Test?  Essai  de  contrôle  du  couple  réussi?  

Assert  Motor Phase  Loss  Exception  Déterm iner l ’ exception  Perte  de  phase  du  moteur 

Best  Fau l t  Action :  Const  &  D i sable  Mei l l eure  action  de  défaut:  Const  &  Désacti ver 

Enabl e  Power S tructure  Acti ver l a  s tructu re  de  pu i ssance  

Brake  Test  Torque  >  0  Couple  d ’essai  d u  fre i n  >  0  

Maj or Fau l ted  Défaut  pri ncipa l  

Release  Brake  Libérer l e  frein  

Run  Brake  Test  Exécu ter l ’ essai  d u  fre in  

Brake  Engage  Del ay?  Déla i  d ’ engagement d u  fre in?  

Brake  S l i p  >  S l i p  Tol erance  G l i ssement du  frei n  >  to lérance  de  g l i ssement 

Assert  Brake  S l i p  Exception  Déterm iner l ’ exception  G l i ssement  du  fre i n  

Best  Fau l t  Action :  Decel  &  Hol d  Mei l l eure  action  de  défaut:  Décél  &  Ma in ten i r 

Aborti ng  State  É tat  Abandon  

Runn ing  Exécution  

Set  Hold i ng  Torque  to  Arrest  Brake  S l i p  Défi n i r l e  coupl e  de  main ti en  pour arrêter l e  
g l i ssement du  frei n  

Can  reset fau l t,  enabl e  d ri ve,  and  move  l oad  to  
safety 

Peu t ré i n i ti a l i ser l e  défau t,  acti ver l e  d i sposi ti f 
d ’ en traînement,  et  dép lacer l a  charge  en  sécuri té  

Figure 68  – Séquence d ’activation  du  d ispositi f  
d ’entraînement avec propriété  de  Contrôle  
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Anglais  Français  

Stopping  or Aborti ng  Arrêt  ou  abandon  

Zero  Speed  Time  Lim i t?  L im i te  de  du rée  de  vi tesse  nu l l e  

Cat  2  S top?  Arrêt  d e  catégorie  2?  

Mai n tai n  Hold i ng  Torque  Mai n ten i r l e  coup le  d e  main ti en  

Maj or Fau l ted  or S topped  Défaut  pri ncipa l  ou  arrêté  

Engage  Brake  Engager l e  fre in  

Brake  Engage  Del ay?  Déla i  d ’ engagement d u  fre in?  

Cat  1  S top  &  Prove  Enabled?  Arrêt  de  catégorie  1  &  contrôl e  acti vés?  

D isabl e  Power S tructure  Désacti ver l a  s tructure  de  pu i ssance  

Start  Torque  Ramp to  zero  Démarrer l a  rampe de  couple  j usqu ’à  zéro  

Brake  Provi ng  Contrôl e  du  fre i n  

Torque  =  0?  Couple  =  0?  

Brake  S l i p  >  Tolerance?  G l i ssement du  frei n  >  tolérance?   

Set  Brake  S l i p  Exception  Défi n i r l ’ exception  G l i ssement du  fre in  

Exception  Action  =  Fau l t  Action  d ’excepti on  =  Défau t  

Best  fau l t  action :  Lim i ted  S top  &  Hold  Mei l l eure  action  de  défaut:  Arrêt  l im i té  &  
Mai n ten i r 

Aborti ng   Abandon  

Hold ing  Torque  to  prevent  Brake  S l i p  Couple  de  main ti en  pour empêcher l e  g l i ssement  
du  fre in  

User can  reset fau l t,  enabl e  d ri ve,  and  move  l oad  
to  safety  

L ’ u ti l i sateu r peu t  réi n i ti a l i ser l e  défaut,  acti ver l e  
d i sposi ti f d ’ en traînement,  et  d éplacer l a  charge  
en  sécuri té  

Figure 69  – Séquence de  désactivation  du  d ispositi f  
d ’entraînement avec propriété  de  Contrôle  

7.3. 1 1  Attributs  Commande  de  bus  à  courant  continu  

Le Tableau  89  contien t l es  attributs  d ' instance  Objet Axe  de  d ispos i ti f de  mouvement associés  
à  l a  commande  de  bus  à  couran t continu ,  comprenant l a  fonctionnal i té  visan t à  adresser les  
cond i ti ons  de  sous-tens ion  et  de  surtension .  
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Tableau  89  – Attributs  Commande  de  bus  à  courant  continu  

ID  
attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t  Sémantique  des  
valeurs  

620  Obl i gatoi re  – 
BD  

Get   Tens ion  de  
bus  à  cou rant  
conti nu  

REAL Tension  de  bus  à  cou ran t con ti nu  mesurée.  Vol ts  

621  Obl i gatoi re  – 
BD  

Get   Tens ion  de  
bus  à  cou rant  
conti nu  
nom inale  

REAL Tension  de  bus  à  cou ran t con ti nu  normale  en  fonctionnement,  déterm inée  par l a  
moyenne  de  tension  de  bus  à  courant  con ti nu  su r un  i n terval l e  de  temps  
spéci fi que  du  d i sposi ti f.  Cette  val eu r est  l a  base  des  l im i tes  de  su rtension  et  de  
sous-tens i on  d u  bus.   

NOTE  S i  l e  d i spos i ti f ne  prend  pas  en  charge  ce  concept  de  moyenne  de  tension  
de  bus,  une  au tre  possibi l i té  cons iste  à  coder cette  val eu r.  

Vol ts  

622  Facu l tati f – 
BD  

Set   Confi gu ration  
de  bus  

USINT Cette  sél ection  énumérée  i nd ique  comment l e  bus  à  couran t conti nu  va  être  
u ti l i sé.   

Au tonome i nd ique  que  l 'a l imentation  de  bus  à  courant  conti nu  fourn ie  par 
l 'ondu leur du  d i spos i ti f d 'en traînement  est  appl i quée  u n iquement  à  cette  s tructu re  
de  pu i ssance  d u  d i sposi ti f.  

AC/DC partagé  i nd i que  que  l 'ondu l eu r associé  à  ce  d i spos i ti f CI P  Moti on  est  tenu  
de  fou rn i r et  d e  partager l 'a l imentati on  de  bus  à  courant  conti nu  avec l es  au tres  
d i sposi ti fs  d 'en traînement.  Ceci  en traînerai t  généralement  u n  déclassement des  
caractéri sti ques  assignées  du  couran t con ti nu  pou r l e  d i spos i ti f d 'en traînement  
AC/DC partagé.  

DC partagé  i nd i que  que  ce  d i spos i ti f d ’ en traînement  partage  l 'a l imentation  de  bus  
à  courant  conti nu  générée  par un  au tre  d i sposi ti f d 'en traînement  AC/DC partagé.  

DC partagé  – Converti sseu r Non  CI P  i n d ique  q ue  ce  d i sposi ti f d ’ en traînement 
reçoi t  l ' a l imentation  de  bus  à  courant  conti nu  générée  par un  converti sseu r 
AC/DC externe  qu i  n ’ est  pas  conforme à  CI P  Moti on  et  d i stri bue  son  a l imentation  
de  bus  à  couran t conti nu  à  d ’au tres  d i spos i ti fs  d 'en traînement  CIP  Motion .  Un  
d i sposi ti f d ’ en traînement  confi guré  pour DC partagé  – Converti sseur Non  CIP  est  
chargé  de  commun iquer l e  s tatu t  du  converti sseu r externe  au  système de  
commande  comme s i  l e  converti sseur externe  étai t  i n tégré  au  d i sposi ti f 
d ’ en traînement.  Cette  commun ication  comprend  tou t  parti cu l i èrement  l es  b i ts  
d ’état  Bus  acti vé  et  Décharger l e  bus  à  courant  conti nu  représentan t  l ’ état  en  
cours  du  converti sseur externe  associé.   

Énumération :  

0  =  Au tonome 

1  =  AC/DC partagé  

2  =  DC partagé  

3  =  DC partagé  – 
Converti sseu r Non  
CIP  

4  à  255  =  ( réservé)  
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données  
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623  Facu l tati f – D  Set   Sélection  de  
tension  de  bus  

USINT Cette  val eur i nd i que  l e  n i veau  de  tens i on  de  bus  prévu  de  l 'appl i cati on  d u  
d i sposi ti f d 'en traînement.  La  sélection  de  tens ion  de  bus  é l evée  est  
habi tuel l ement  associée  avec un  d i spos i ti f d 'en traînement  fonctionnant su r l e  
réseau  d 'al imentation  nord -américai n ,  tand is  qu 'une  sél ection  de  tens ion  de  bus  
fa ible  serai t  appropri ée  pou r u n  fonctionnement  sur l e  réseau  européen .  Ce  
paramètre  peut  être  u ti l i sé  pou r compenser ces  d i fférents  n i veaux de  tens ion  de  
bus  dans  l a  boucle  d e  cou rant.   

Énumération :  

0  =  É levée  (1 1 5  V,  
230  V,  460  V)  

1  =  Faib le  (1 00  V,  
200  V,  400  V)  

2  à  255  =  ( réservé)  

624  Obl i gatoi re  – 
BD  

(Converti sseur 
i n tég ral )  

Set   Action  du  
régu lateu r de  
bus   

US INT  Contrôl e  l a  méthode  de  fonctionnement du  régu l ateu r d e  bus  à  couran t conti nu  
qu i  ad resse  l es  cond i ti ons  de  surtension  régénérati ves  qu i  peuvent  se  produ i re  
l ors  de  l a  d écélérati on  d ' un  moteur.   

S i  Désacti vé  est  sé lectionné,  aucune  régu l ation  n 'est  appl i q uée  au  n i veau  d u  bus  
à  courant  con ti nu  pou r contrôler l 'énerg ie  régénérati ve  ém ise  par l e  moteur.  Cette  
sélection  est  valable  un i quement l orsqu 'e l l e  est  appl i q uée  à  u n  moteur à  
i nduction  où  l e  moteur peu t  être  au tori sé  à  s 'arrêter prog ress i vement.   

S i  Régu lateur de  shun t  est  sélectionné,  l e  matéri el  de  régu l ation  de  shunt  
associé  est  appl i qué  au  bus  à  courant  con ti nu  afi n  de  d i ss iper l 'énerg ie  
régénérati ve  par l ' i n terméd i ai re  d 'u ne  rés i stance  i n terne  ou  externe.  

Énumération :  

0  =  Désacti vé  (O)  

1  =  Régu l ateu r d e  
shunt  (O)  

3  à  1 27  =  ( réservé)  

1 28  à  255  =  
(spéci fi q ue  au  
fourn i sseur)  

625  Facu l tati f – D  

(Converti sseur 
i n tég ral )  

Set    L im i te  de  
force  
régénératri ce  

REAL Lim i te  l a  quanti té  d 'a l imentation  adm ise  pou r l e  transfert  en tre  l e  moteur et  l e  bus  
à  couran t conti nu  au  cou rs  d 'u n  fre i nage  par récupération  de  l a  charge  du  
moteur.  En  cas  d 'u ti l i sati on  d ' u ne  rés i stance  de  shunt  externe,  attri buer l a  va leur 
maximale.  Dans  l a  mesure  où  i l  s 'ag i t  d 'u ne  force  régénératri ce,  l a  valeur d e  l a  
l im i te  est  négati ve.  

%  de  l a  valeur 
assignée  du  moteu r 
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627  Facu l tati f – D  Set   Acti on  de  
perte  
d 'a l imentati on  

USINT Défin i t  l a  réaction  à  une  cond i ti on  de  sous-tens ion  du  bus  à  couran t conti nu  
l orsque  ce  dern ier chu te  en  dessous  d 'un  seu i l  i ncorporé  au  prog ramme du  
d i sposi ti f ou  sous  l e  Seu i l  de  perte  de  pu i ssance  confi gu ré.  Ceci  fourn i t  une  
réponse  (confi gu rée)  spéci fi q ue  à  une  perte  de  pu i ssance  à  l ' arri vée  avec l e  
d i sposi ti f d 'en traînement/moteur en  fonctionnement.  

Une  sél ection  de  l 'acti on  conti nuer confi gure  l e  d i sposi ti f d 'en traînement  de  
man ière  à  i gnorer l a  cond i ti on  de  perte  de  pu i ssance  et  à  ce  qu ' i l  con ti nue  à  
fonctionner l e  p l us  l ongtemps  poss ible.  U ne  exception  de  sous-tensi on  de  bus  
peut  se  produ i re  s i  l a  tension  de  bus  à  cou rant  con ti nu  chu te  en  dessous  des  
l im i tes  défi n ies  en  us ine  ou  des  l im i tes  de  l 'u ti l i sateu r.  Dans  l e  cas  con trai re,  l e  
fonctionnement  se  poursu i t  j usqu 'à  l ' épu isement  des  a l imentations  basse  tensi on .  
Le  fonctionnement de  l a  structure  de  pu i ssance  en  dessous  d u  poi n t  où  l es  
en traînements  à  cou l i sse  commencent  à  l i bérer de  l 'énerg ie  peut  présenter des  
problèmes  l orsque  cette  opération  peut  éven tuel l ement  endommager l es  
d i sposi ti fs  d 'en traînement.  Les  actions  d 'excepti on  de  sous-tension  de  bus  
doi vent  être  défi n ies  en  conséquence.  

Une  sél ection  de  l 'acti on  j usqu 'à  l 'arrêt  progressi f confi gu re  l e  d i sposi ti f 
d 'en traînement de  man ière  à  q ue  sa  sorti e  PWM  ai t  une  valeu r nu l l e,  avec l 'axe  
dans  l 'état  Exécuti on .  Lorsque  l 'a l imentati on  à  l 'arri vée  revien t  avan t l 'expi rati on  
de  l a  période  de  tempori sati on ,  donnée  par l e  temps  de  perte  d 'a l imentati on ,  l e  
d i sposi ti f d 'en traînement commence  au tomatiquement  à  contrôler de  nouveau  l e  
moteur.  S i ,  tou tefoi s ,  l 'a l imentation  ne  revi en t  pas  avan t l 'expi ration  de  l a  péri ode  
de  tempori sati on  de  perte  d 'a l imentation ,  une  Exception  de  perte  d 'a l imentati on  
du  bus  est  générée.  

La  sélection  de  l 'action  de  régénérati on  de  décé lérati on  confi gure  l e  d i spos i ti f 
d 'en traînement de  man ière  à  charger par régénérati on  l e  bus  à  courant  con ti nu  
par une  décél ération  du  moteu r à  l 'a i de  du  régu lateur de  bus  afi n  d e  régu l er l a  
tens ion  de  ce  dern ier à  u n  n i veau  prédéterm iné.  L'a l imentati on  à  l 'arri vée  
restau rée,  l e  d i sposi ti f d 'en traînement retrouve  son  foncti onnement  normal .  S i ,  
tou tefoi s ,  l e  d i sposi ti f d 'en traînement  attein t  une  vi tesse  nu l l e  ou  s i  l a  péri ode  de  
tempori sation  de  perte  d 'a l imentation  expi re  avan t l a  restau ration  de  
l 'a l imentation  à  l 'arri vée,  l a  s tructure  de  pu i ssance  du  d i sposi ti f est  désacti vée  et  
une  exception  de  perte  d 'a l imentation  du  bus  est  générée.   

Énumération :  

0  =  Conti nuer 
( I gnorer)  (O)  

1  =  Arrêt  prog ress i f 
(O)  

2  =  Régén  de  décél  
(F)  

3  à  1 27  =  ( réservé)  

1 28  à  255  =  
(spéci fi q ue  au  
fourn i sseur)  

628  Facu l tati f – 
BD  

Set   Seu i l  d e  perte  
de  pu i ssance  

REAL Défin i t  l e  n i veau  de  perte  de  pu i ssance  en  pourcentage  de  l a  tension  de  bus  à  
courant  conti nu  nom inale.  S i  cette  va leu r est  nu l l e ,  l e  seu i l  i n corporé  au  
programme est  u ti l i sé.  

%  
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629  Facu l tati f – 
BD  

Set   Acti on  
d ' i n terrupti on  

USINT Sélectionne  l ' action  d u  d i sposi ti f l ors  du  passage  à  l 'état  I n terruption  su i te  à  une  
demande  d ' i n terrupti on  ou  en  réponse  à  u ne  action  d 'exception  où  l a  mei l l eu re  
action  d 'arrêt  d i spon i ble  est  l ' i n terrupti on .  L 'action  par défau t  consiste  à  
imméd iatement désacti ver l a  s tructure  de  pu i ssance  du  d i spos i ti f.  Lorsque  
Dim inu tion  de  l a  tension  en  couran t con ti nu  du  bus  est  sé lectionnée,  u ne  acti on  
peut  être  en trepri se  pour d im inuer éga lement l a  tension  de  bus  à  couran t 
con ti nu . .  Ceci  s 'effectue  généralement par l 'ouvertu re  d 'u ne  sorti e  Acti ver 
con tacteu r à  cou ran t a l ternati f du  d i spos i ti f d 'en traînement  qu i  régu le  
l 'a l imentation  du  contrôleur.  

Énumération :  
0  =  Désacti ver (O)  

1  =  D im inu tion  de  l a  
tension  de  bus  à  
courant  con ti nu  (F )  

2  à  1 27  =  ( réservé)  

1 28  à  255  =  
(spéci fi q ue  au  
fourn i sseur)  

630  Facu l tati f – 
BD  

Set   Temps  de  
perte  de  
pu i ssance  

REAL Défin i t  l a  valeur d e  tempori sati on  avant  que  l e  d i sposi ti f d 'en traînement  ne  
génère  une  excepti on  de  perte  d 'a l imentati on  d u  bus  en  réponse  à  une  cond i ti on  
de  perte  de  pu i ssance.  Voi r Action  de  perte  d 'a l imentation  pour p l us  de  détai l s .  

secondes  
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7.3. 1 2  Attributs  de  gestion  de  l 'al imentation  et  de  gestion  thermique  

Le  Tableau  90  et l e  Tableau  91  con tiennent tous  l es  attributs  d 'a l imentation  et  attributs  
therm iques  associés  à  une  instance  Objet  Axe  de  d ispos i ti f de  mouvement.  

Tableau  90  – Attributs  État de  gestion  de  l 'al imentation  et  de  gestion  thermique  

ID  
attri -  
but  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

634  Facu l tati f – 
BD  

Get   Converti s-  
seur 
i n tég ral  

BOOL  Cette  val eur booléenne  i n d ique  
s i  l 'axe  est  associé  à  un  
converti sseu r i n tégré  
(al imentati on )  qu i  fourn i t  
l 'a l imentation  du  bus  à  cou rant  
conti nu  et  l a  régu lation  d u  bus.  

0  =  Non  
1  =  Ou i  

635  Obl i gatoi re  
– D  

Get   Capaci té  
du  moteur 

REAL Estimation  en  temps  réel  de  l a  
capaci té  therm ique  assignée  
conti nue  du  moteu r u ti l i sée  
pendant l e  fonctionnement 
selon  l e  modèle  therm ique  du  
moteur.  Une  va leu r d e  1 00  %  
i nd i que  que  l e  moteur est  
u ti l i sé  à  1 00  %  de  sa  capaci té  
therm ique  assignée,  
déterm inée  par l e  courant  
assigné  con ti nu  du  moteur.  

 %  de  l a  
val eu r 
assignée  du  
moteur 

636  Obl i gatoi re  
– D  

Get   Capaci té  
de  
l 'ondu leur 

REAL Estimation  en  temps  réel  de  l a  
capaci té  therm ique  assignée  
conti nue  de  l ' ondu l eu r u ti l i sée  
pendant l e  fonctionnement 
selon  l e  modèle  therm ique  de  
l 'ondu leur.  Une  val eu r d e  
1 00  %  i n d ique  q ue  l 'ondu leur 
est  u ti l i sé  à  1 00  %  de  sa  
capaci té  therm ique  assignée,  
déterm inée  par l e  courant  
assigné  con ti nu  de  l 'ondu leur.  

 %  de  l a  
val eu r 
assignée  de  
l 'ondu leur 

637  Facu l tati f – 
BD  

(Converti ss
eur 
i n tég ral )  

Get   Capaci té  
du  
converti s-  
seur 

REAL Estimation  en  temps  réel  de  l a  
capaci té  therm ique  assignée  
conti nue  du  converti sseur 
u ti l i sée  pendant  l e  
foncti onnement  selon  l e  
modèle  therm ique  d u  
converti sseu r.  Une  valeur de  
1 00  %  i n d ique  q ue  l e  
converti sseu r est  u ti l i sé  à  
1 00  %  de  sa  capaci té  
therm ique  assignée,  
déterm inée  par l e  courant  
assigné  con ti nu  du  
converti sseu r.  

 %  de  l a  
val eu r 
assignée  du  
converti sseu r 

638  Facu l tati f – 
BD  

(Converti ss
eur 
i n tég ral )  

Get   Capaci té  
du  
régu lateu r 
de  bus  

REAL Estimation  en  temps  réel  de  l a  
capaci té  therm ique  assignée  
conti nue  du  régu l ateu r de  bus  
u ti l i sée  pendant  l e  
foncti onnement  selon  l e  
modèle  therm ique  d u  
régu lateu r de  bus.  Une  valeur 
de  1 00  %  i nd i que  que  l e  
régu lateu r de  bus  est  u ti l i sé  à  
1 00  %  de  sa  capaci té  
therm ique  assignée,  
déterm inée  par l e  courant  
assigné  con ti nu  du  régu lateur 
de  bus.  

 %  de  l a  
val eu r 
assignée  du  
régu lateu r 

639  Facu l tati f – 
BD  

Get   Tempéra-  
tu re  
ambiante  

REAL Températu re  ambian te  i n terne  
actuel l e  du  boîti er du  d i sposi ti f.  

°C  

International  Electrotechnical  Commission

 



 – 51 2  – I EC 61 800-7-202: 201 5  © I EC  201 5  

ID  
attri -  
but  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

640  Facu l tati f – 
D  

Get   Tempéra-  
tu re  du  
d i ss ipateur 
therm ique  
de  
l 'ondu leur 

REAL Températu re  actuel l e  du  
d i ss ipateur therm ique  de  
l 'ondu leur du  d i sposi ti f,  
mesurée  en  général  par u n  
capteu r de  températu re  
i n tégré.  

°C  

641  Facu l tati f – 
D  

Get   Tempéra-  
tu re  de  
l 'ondu leur 

REAL Températu re  actuel l e  du  b l oc  
d 'a l imentati on  u ti l i sé  dans  l a  
structure  de  pu i ssance  de  
l 'ondu leur,  parfoi s  appel ée  
températu re  de  j onction  d u  
sem i -conducteu r.  

°C  

642  Facu l tati f – 
D  

Get   Tempéra-  
tu re  du  
moteur 

REAL Températu re  actuel l e  du  s tator 
du  moteur,  mesurée  en  généra l  
par un  capteu r de  températu re  
i n tégré.  

°C  

643  Facu l tati f – 
E  

Get   Tempéra-  
tu re  de  
réaction  1  

REAL Températu re  actuel l e  du  
d i sposi ti f de  réaction  1 .  

°C  

644  Facu l tati f – 
E  

Get   Tempéra-  
tu re  de  
réaction  2  

REAL Températu re  actuel l e  du  
d i sposi ti f de  réaction  2 .  

°C  

645  Facu l tati f – 
D  

Get   L im i te  de  
su rcharge  
de  
l 'ondu leur 

REAL Lim i te  maximale  défi n ie  en  
us ine  de  l a  Capaci té  de  
l 'ondu leur qu i ,  s i  e l l e  est  
dépassée,  décl enche  l 'action  
Surcharge  de  l ' ondu l eu r 
sélectionnée.  

 %  de  l a  
va l eu r 
ass ignée  de  
l 'ondu leur 

 

Tableau  91  – Attributs  Configuration  de  gestion   
de  l 'al imentation  et  de  gestion  thermique  

ID  
attribut  

Besoin  dans   
m ise  en  œuvr  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

646  Facu l tati f – 
D  

Set   Action  de  
surcharge  
du  moteur 

USINT  Sélectionne  l a  réponse  du  
d i spos i ti f à  u ne  cond i ti on  de  
surcharge  du  moteur sel on  un  
modèle  therm ique  de  moteur I 2 t.  
La  cond i ti on  de  su rcharge  du  
moteur se  produ i t  l orsque  l e  
modèle  therm ique  d u  moteur 
i nd i que  que  l a  Capaci té  du  
moteur a  dépassé  l a  L im i te  de  
surcharge  du  moteur.  Cette  
fonctionnal i té  Action  de  
surcharge  du  moteur est  
i ndépendante  de  l a  
fonctionnal i té  d 'action  
d 'exception  de  su rcharge  d u  
moteur.   

Aucune  action  expl i ci te  n 'est  
réa l i sée  par l e  d i sposi ti f dans  l a  
cond i ti on  de  su rcharge  s i  l 'opti on  
Aucune  est  l 'action  de  su rcharge  
sélectionnée.  Toutefoi s ,  en  
sélectionnant l ' action  Réaction  
en  cou rs ,  l e  cou rant  d e  
référence  est  d im inué  par 
l ' i n terméd iai re  d e  l 'attri bu t  L im i te  
de  cou ran t therm ique  du  moteu r,  
don t  l a  va leu r est  rédu i te  
proportionne l l ement au  
pou rcentage  de  l a  d i fférence  
en tre  l a  Capaci té  du  moteu r et  l a  
L im i te  de  surcharge  d u  moteur.  

Énumération :  
0  =  Aucune  
(O)  
1  =  Réaction  
en  cou rs  (F)  
2  à  1 27  =  
(réservé)  
1 28  à  255  =  
(spéci fi que  au  
fourn i sseur)  
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ID  
attribut  

Besoin  dans   
m ise  en  œuvr  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

647  Facu l tati f – 
D  

Set   Action  de  
surcharge  
de  
l 'ondu leur 

USINT  Sélectionne  l a  réponse  du  
d i spos i ti f à  u ne  cond i ti on  
d 'a larme de  su rcharge  de  
l 'ondu leur sel on  un  modèle  
therm ique  d 'ondu leu r I 2 t.  La  
cond i ti on  d 'a l arme  de  su rcharge  
de  l 'ondu leur se  produ i t  l orsque  
l e  modèle  therm ique  de  
l 'ondu leur i nd i que  que  sa  
Capaci té  a  d épassé  l a  Lim i te  d e  
surcharge  de  l ' ondu leur.  L 'Action  
de  su rcharge  de  l 'ondu leur offre  
des  possib i l i tés  de  l im i ter l a  
cond i ti on  de  su rcharge  sans  
arrêter l e  système.  Cette  
fonctionnal i té  Action  de  
surcharge  de  l ' ondu leur est  
i ndépendante  de  l a  
fonctionnal i té  d 'action  
d 'exception  de  su rcharge  d u  
moteur.  

Aucune  action  expl i ci te  n 'est  
réa l i sée  par l e  d i sposi ti f dans  l a  
cond i ti on  de  su rcharge  s i  l 'opti on  
Aucune  est  l 'action  de  su rcharge  
sélectionnée.  Toutefoi s ,  en  
sélectionnant l ' action  Réaction  
en  cou rs ,  l e  cou rant  d e  cons igne  
est  d im inué  par l ' i n terméd ia i re  
de  l 'attri bu t  L im i te  de  cou ran t 
therm ique  de  l ' ondu leur,  d ont  l a  
va l eu r est  rédu i te  
proportionne l l ement au  
pou rcentage  de  l a  d i fférence  
en tre  l a  Capaci té  de  l ' ondu l eu r 
et  l a  Lim i te  de  su rcharge  de  
l 'ondu leur.  

Énumération :  
0  =  Aucune  
(O)  
1  =  Réaction  
en  cou rs  (F)  
2  à  1 27  =  
(réservé)  
1 28  à  255  =  
(spéci fi q ue  au  
fourn i sseur)  
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ID  
attribut  

Besoin  dans   
m ise  en  œuvr  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

648  Facu l tati f – 
D  

Set   Choi x d u  
service  

USINT  Cette  val eur i nd i que  l e  n i veau  de  
service  de  l ' app l i cation  du  
d i spos i ti f d 'en traînement  et  
équ i l i bre  l a  capaci té  de  
surcharge  con ti nue  et  
i n term i tten te  d u  d i sposi ti f 
d 'en traînement  et  du  moteur en  
conséquence.   

Service  normal  assure  des  
caractéri sti ques  assignées  
con ti nues  nom inales  et  une  
capaci té  d e  surcharge  nom inal e.   

Grande  capaci té  assu re  u ne  
capaci té  d e  surcharge  maximale  
aux dépens  d 'une  pu i ssance  
ass ignée  conti nue  rédu i te.  

Faib l e  capaci té  assure  une  
pu i ssance  ass ignée  con ti nue  
maximale  aux dépens  d ' une  
capaci té  d e  surcharge  rédu i te.  

La  spéci fi cation  des  
caractéri sti ques  ass ignées  
con ti nues  et  de  su rcharge  dans  
des  cond i ti ons  de  capaci té  
normale,  d e  g rande  capaci té  et  
de  fai b le  capaci té  est  l a i ssée  à  
l a  d i scréti on  d u  fou rn i sseur d u  
d i spos i ti f d 'en traînement.   

Choi x d u  service  est  u ti l i sé  pour 
déterm iner l e  n i veau  de  
protection  therm ique  du  moteur 
et  de  l 'ondu leur l ors  du  
fonctionnement du  d i sposi ti f 
d 'en traînement.  

Énumération :  
0  =  Normal  
(O)  
1  =  Grande  
capaci té  (F )  
2  =  Faib le  
capaci té  (F )  
3  à  255  =  
(réservé)  

 

7.3. 1 3  Attribu ts  Statut d ’axe  

7.3. 1 3. 1  Général i tés  

Le Tableau  92  contien t tous  les  attribu ts  de  s tatu t associés  à  une  i nstance  Objet Axe  de  
d ispos i ti f de  mouvement.  
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Tableau  92  – Attributs  Statut  d ’ axe  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

650  Obl i gatoi re  
– Tous  

Get  É tat  d ’ axe  USINT  Valeu r énumérée  i nd i quant  
l 'état  d ’ axe  de  mouvement.   

Énumération :  
0  =  I n i ti a l i sation  
1  =  Précharge  
2  =  Arrêté  
3  =  Démarrage  
4  =  Exécu ti on   
5  =  Essais  
6  =  Arrêt  
7  =  Abandon  
8  =  Défau t  
pri ncipal  
9  =  Démarrage  
i nh i bé  
1 0  =  I n terrupti on  
1 1  à  255:  
Réservé  

651  Obl i gatoi re  
– Tous  

Get  S tatu t  
d ’ axe  

DWORD Ensemble  de  b i ts  standard  
i nd i quant  l e  s tatu t  i n terne  
d ’axe  de  mouvement.   

Voi r l a  
sémanti que  en  
7. 3. 1 3. 2 . 1 .  

652  Obl i gatoi re  
– Tous  

Get  S tatu t  
d ’ axe  – 
Mfg  

DWORD Ensemble  de  b i ts  spéci fi q ues  
au  fou rn i sseur i nd i quan t l e  
s tatu t  i n terne  d ’axe  de  
mouvement.   

Matri cie l :  
0  à  31 :  
Spéci fi que  au  
fourn i sseur 

(Publ i é  d ans  l e  
manuel  du  
produ i t)  

653  Obl i gatoi re  
– Tous  

Get  S tatu t  
d 'E/S  
d ’axe  

DWORD L'attri bu t  S tatu t  d 'E/S  d ’ axe  
est  un  ensemble  de  b i ts  d e  
32  b i ts  i n d iquant  l ' état  d es  
en trées  et  sorti es  
numériques  normal i sées  
associées  au  fonctionnement 
de  cet  axe  de  mouvement.  
Une  val eu r nu l l e  affectée  à  
un  b i t  d 'en trée  donné  i nd i que  
une  val eu r l og ique  nu l l e ,  l a  
va l eu r 1  i n d i quan t une  va leu r 
l og i que  1 .  

Voi r l a  
sémanti que  en  
7 . 3 . 1 3. 2 . 2 .  

654  Obl i gatoi re  
– Tous  

Get  S tatu t  
d 'E/S  
d ’axe  – 
Mfg  

DWORD Ensemble  de  b i ts  i n d iquant  
l 'état  des  en trées  
numériques  spéci fi q ues  au  
fourn i sseur associées  au  
fonctionnement  de  cet  axe.  
de  mouvement.  U ne  val eur 
nu l l e  affectée  à  un  b i t  
d 'en trée  donné  i nd i que  une  
val eu r l og ique  nu l l e ,  l a  
va l eu r 1  i n d i quan t une  va leu r 
l og i que  1 .  

Matri cie l :  
0  à  31 :  
Spéci fi que  au  
fourn i sseur 

(Publ i é  d ans  l e  
manuel  du  
produ i t)  

 

7.3. 1 3.2  Sémantique  

7.3. 1 3.2. 1  Attribut N °  651  – Statut  d ’axe  

L'attribut Statu t d ’axe  est un  ensemble  de  b i ts  de  32  b i ts  i nd iquan t d i fféren tes  cond i tions  de  
statu t i n terne  de  l ' i nstance  d 'axe,  comme spéci fié  dans  l e  Tableau  93.  Les  bi ts  de  statu t qu i  
ne  son t pas  appl icables  doivent  être  m is  à  0 .  
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Tableau  93  – Défin i tions  du  bi t  Statu t d ’axe  

Bi t  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

0  O  Commande  l ocale  Ce  b i t  est  d éfi n i  s i  l ' axe  prend  une  référence  de  consigne  et  d es  
services  dans  l ' i n terface  l ocal e  au  l i eu  de  l es  prend re  dans  
l ' i n terface  (CIP  Motion )  d i stante.  Ce  b i t  est  fondé  su r l ’ état  en  
cours  du  b i t  Mode  d i stan t  de  l ’ attri bu t  Statu t  de  nœud  (voi r 
7 . 2 . 2 . 2 )  

1  O  Alarme Ce  b i t  est  d éfi n i  s i  l ' axe  a  détecté  une  ou  p l us ieu rs  cond i ti ons  
d 'exception  confi gu rées  pou r générer une  a l arme.  Ce  bi t  est  
supprimé  en  l ’ absence  de  cond i ti on  d ’ alarme  d ’axe  de  cou ran t  
(voi r 7 . 3 . 1 3)  

2  O/BD  Bus  à  courant  
conti nu  acti vé  

Ce  b i t  est  d éfi n i  s i  l e  bus  à  cou ran t conti nu  est  chargé  j usqu 'à  un  
n i veau  de  tens ion  opérati onnel  fondé  su r l e  mesurage  d i rect  et,  
l e  cas  échéant,  l e  b i t  S tatu t  d e  bus  de  converti sseu r acti vé  
associé  au (x)  converti sseur(s)  externe(s)  fou rn i ssan t 
l ’ a l imentation  de  bus  à  cou ran t  conti nu  à  ce  d i sposi ti f.  Lorsqu ’ un  
axe  est  à  l ’ état  Précharge,  l e  passage  d u  b i t  S tatu t  d e  bus  à  
courant  conti nu  acti vé  de  0  à  1  i n i ti e  l e  passage  à  l ’ état  Arrêté  
(axe  de  d i spos i ti f d ’ en traînement)  ou  à  l ’ état  Exécuti on  (axe  de  
converti sseu r).  Une  fo i s  défi n i ,  l e  b i t  Bus  à  cou rant  con ti nu  
acti vé  est  supprimé  l orsque  l a  tens ion  du  bus  à  cou ran t con ti nu  
a  chu té  en  dessous  d ’ un  n i veau  de  tension  opérati onnel ,  
i ndépendant  de  l ’ état  d u  b i t  S tatu t  de  bus  de  converti sseur acti vé  
(voi r 7 . 6. 2 . 5).  

3  O/D  Structure  de  
pu i ssance  acti vée  

Ce  b i t  est  d éfi n i  s i  l 'ampl i fi cateur d 'axe  est  sous  tension  et  en  
mesure  de  générer u n  fl u x et  u n  coupl e  de  moteu r.  La  val eu r du  
b i t  S tructure  de  pu i ssance  acti vée  est  déterm inée  par l ’ É tat  
d ’ axe  (voi r 7 . 6 . 1 )  et  l a  val eu r confi gurée  de  l ’ attri bu t  Action  
d ’arrêt  (voi r 7 . 3 . 1 0. 2 . 1 ).  

4  O/D  F l ux de  moteur 
acti vé  

Ce  b i t  est  d éfi n i  s i  l e  fl u x d 'un  moteur à  i n duction  a  atte i n t  un  
n i veau  opérationnel .  Le  passage  d u  b i t  F l ux de  moteur acti vé  est  
i n i ti é  d ans  l ’É tat  Démarrage  (voi r 7 . 6. 2 . 7)  selon  l a  va l eur 
confi gu rée  de  l ’ attri bu t  Commande  de  fl u x acti vée  (voi r 7 . 3 . 9. 5).  
Ce  b i t  n ’ est  appl i cab le  q u ’aux types  de  moteurs  à  i nduction .  

5  O/D  Commande  de  su i vi  Ce  b i t  est  d éfi n i  s i  l a  s tructure  de  commande  d 'axe  assu re  l e  
su ivi  acti f d e  l a  référence  de  consigne  à  parti r d ' un  p l an i fi cateur 
de  mouvement.  Le  b i t  Commande  de  su ivi  est  d i rectement 
associé  à  l ’ état  Exécuti on  du  Modèl e  d ’ état  d ’ axe  (voi r 7 . 6. 2 . 8).  

6  O/P  Verrou i l l age  de  
posi ti on  

Ce  b i t  est  d éfi n i  s i  l a  posi ti on  réel l e  se  trouve  dans  l a  Tol érance  
de  verrou i l l age  de  posi ti on  de  l a  posi ti on  de  consigne  (voi r 
7 . 6. 9. 3). .  

7  O/PV Verrou i l l age  de  
vi tesse  

Ce  b i t  est  d éfi n i  s i  l e  s i gnal  de  retour en  vi tesse  se  trouve  dans  
l a  tol érance  de  verrou i l l age  de  vi tesse  de  l a  référence  de  vi tesse  
non  l im i tée  (voi r 7 . 6 . 9. 5).  

8  O/ED  Gel  de  vi tesse  Ce  b i t  est  d éfi n i  s i  l e  s i gnal  de  retour en  vi tesse  se  trouve  dans  
l a  fenêtre  de  gel  d e  vi tesse  de  0 .  Pour un  d i spos i ti f 
d 'en traînement  à  con trôle  de  fréquence,  ce  b i t  est  d éfi n i  s i  l e  
s i gnal  d e  vi tesse  de  référence  se  trouve  dans  l a  fenêtre  de  ge l  
de  vi tesse  de  0  (voi r 7 . 6 . 9. 5).  

9  O/ED  Seu i l  d e  vi tesse  Ce  b i t  est  d éfi n i  s i  l e  s i gnal  de  retour en  vi tesse  absol ue  est  
i n férieu r au  seu i l  d e  vi tesse.  Pour un  d i sposi ti f d 'en traînemen t à  
con trôl e  d e  fréquence,  ce  b i t  est  défi n i  s i  l e  s i gnal  de  vi tesse  
absolue  de  référence  est  i n féri eur au  seu i l  de  vi tesse  (voi r 
7 . 6 . 9. 5).  

1 0  O/FPV Lim i te  de  vi tesse  Ce  b i t  est  défi n i  s i  l e  s i gnal  de  référence  de  vi tesse  est  
actuel l ement l im i té  par l e  l im i teur d e  vi tesse  (voi r 7 . 6 . 9. 6. 2).  

1 1  O/C  Lim i te  d 'accélération  Ce  b i t  est  d éfi n i  s i  l e  s i gnal  de  référence  d 'accél ération  est  
actuel l ement l im i té  par l e  l im i teur d 'accélération  (voi r 7 . 6 . 9. 8. 2 ).  

1 2  O/C  Lim i te  de  
décélérati on  

Ce  b i t  est  d éfi n i  s i  l e  s i gnal  de  référence  d 'accél ération  est  
actuel l ement l im i té  par l e  l im i teur d e  décé lération  (voi r 
7 . 6 . 9. 8. 2 ).  

1 3  O/C  Seu i l  d e  couple  Ce  b i t  est  d éfi n i  s i  l a  référence  de  couple  fi l trée  absol ue  est  
supérieu re  au  Seu i l  de  coupl e  (voi r 7 . 6. 9. 9).  
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Bi t  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

1 4  O/C  Lim i te  de  coupl e  Ce  b i t  est  d éfi n i  s i  l a  référence  de  couple  fi l trée  est  actuel l ement  
l im i tée  par l e  l im i teur d e  coupl e  (voi r 7 . 6 . 9. 9. 7).  

1 5  O/C  Lim i te  de  couran t  Ce  b i t  est  d éfi n i  s i  l e  courant  d e  cons igne,  I q ,  est  actuel l ement  
l im i té  par l e  L im i teur d e  vecteu r de  couran t  (voi r 7 . 6. 9. 1 0. 2).  

1 6  O/C  Lim i te  therm ique  Ce  b i t  est  d éfi n i  s i  l a  cond i ti on  L im i te  de  vecteur de  cou ran t 
d ’axe  est  actue l l ement  l im i tée  par l ' un  des  Modèles  therm iques  
d ’axe  (voi r 7 . 6 . 9. 1 0. 2).  

1 7  O/E  I n tégri té  d e  réaction  Ce  b i t,  l orsqu ' i l  est  défi n i ,  i n d i que  q ue  l e  d i sposi ti f d e  réaction  
refl ète  avec précis ion  l es  changements  de  pos i ti on  d ’ axe,  et  
qu 'aucune  cond i ti on  n 'a  été  détectée  qu i  sera i t  susceptib l e  de  
compromettre  l a  qual i té  de  l a  va leu r d e  pos i ti on  de  réaction .  Le  
b i t  est  défi n i  à  l a  m ise  sous  tension  en  supposant q ue  l e  
d i sposi ti f de  réaction  sati sfai t  à  tou t  essai  au tonome de  m ise  
sous  tens ion  exi gé.  S i  u ne  exception  de  réaction  se  produ i t  en  
cours  de  fonctionnement qu i  peu t  i n fl uer su r l a  fi dél i té  de  
posi ti on  d ’axe,  l e  b i t  est  annu l é  imméd iatement.  Le  b i t  reste  
supprimé  j usqu 'à  l ' exécu tion  d 'une  réi n i ti a l i sation  su i te  à  u n  
défau t  par l e  d i sposi ti f d 'en traînement ou  j usqu 'à  ce  que  ce  
dern ier soi t  soum is  à  un  cycle  d 'a l imentati on .  Noter que  l e  
comportement du  b i t  I n tégri té  de  réaction  s 'app l i que  à  u n  
fonctionnement absol u  et  i ncrémentie l  du  d i spos i ti f de  réacti on .  

1 8  O/BD  I n terrupti on  Ce  b i t  est  d éfi n i  l orsque  l ' axe  est  à  l 'état  I n terruption  ou  Défau t,  
mais  passe  à  l 'état  d ' i n terrupti on  l orsque  l es  défauts  son t  
supprimés.  Par conséquent,  l e  b i t  I n terruption  est  étro i tement  
associé  à  l ’É tat  d ’ i n terruption  d u  Modèle  d ’ état  d ’ axe  (voi r 
7 . 6 . 2 . 1 4).  

1 9  O  En  cours  de  
processus   

Ce  b i t  est  d éfi n i  pou r tou te  l a  d u rée  d ' un  processus  acti f.  Un  
exemple  de  processus  acti f est  une  opérati on  l ancée  par une  
demande  de  service  te l l e  q ue  Run_Motor_Test,  
Run_Hookup_Test,  ou  Run_I nerti a_Test.  I l  convient  de  défi n i r l e  
b i t  En  cours  de  processus  dès  l e  l ancement du  processus  et  i l  
convi ent  q ue  ce  b i t  reste  défi n i  j usqu 'à  l ' achèvement d u  
processus.  Un  processus  acti f qu i  n écessi te  l ’ acti vation  de  l a  
structure  de  pu i ssance  de  l ’ axe  donne  l i eu  au  passage  à  l ’ É tat  
Essais  du  Modèl e  d ’état  d ’ axe  (voi r 7 . 6 . 2 . 9).  
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Bi t  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

20  F/BD  Décharger l e  bus  à  
courant  conti nu  

Ce  b i t  est  d éfi n i  par un  converti sseur CI P  Motion  ou  un  d i spos i ti f 
d 'en traînement  CI P  Moti on  comportan t  un  converti sseur i n tégra l ,  
ou  u n  d i sposi ti f d ’ en traînement CI P  Moti on  connecté  à  un  
converti sseu r externe  Non  CI P ,  afi n  d ' i n d iquer que  l e  
converti sseur ne  peu t  p l us  fou rn i r u ne  a l imentation  de  bus  à  
courant  con ti nu  à  d 'au tres  d i sposi ti fs  d 'en traînement su r un  bus  
à  courant  con ti nu  partagé.  Ceci  est  généra lement l e  résu l tat  
d 'une  action  de  défaut  d ' i n terruption  i n i ti ée  par l e  d i sposi ti f 
d 'en traînement  ou  l e  converti sseur,  ou  d 'u ne  demande  
d ' i n terrupti on  de  l a  part  d u  con trôleur.  Ains i ,  l orsque  l e  b i t  
Décharger l e  bus  à  couran t conti nu  est  défi n i ,  i l  convi en t  
égal ement  de  défi n i r l e  b i t  I n terruption  (b i t  1 8).  En  l 'absence  de  
sorti e  Acti ver l e  contacteu r à  courant  a l ternati f d esti née  à  
d im inuer l a  tensi on  de  bus  à  couran t conti nu ,  u ne  méthode  se  
révèl e  nécessai re  pou r d écharger l e  converti sseur de  tous  l es  
au tres  d i sposi ti fs  d 'en traînement  qu i  partagent  l e  bus  à  cou rant  
con ti nu .  Par un  contrôle  d u  b i t  de  statu t  Décharger l e  bus  à  
couran t con ti nu ,  l e  système  de  commande  peu t  d i ffuser une  
exception  de  partage  de  l ' a l imentati on  d u  bus  à  tous  l es  
d i sposi ti fs  d ’en traînement sur l e  Bus  à  courant  conti nu  partagé  
qu i  son t  confi gu rés  pou r un  fonctionnement  AC/DC ou  DC 
partagé.  Cette  exception  Partage  d ’ a l imentation  du  bus  appel l e  
l 'action  d 'exception  confi gu rée  qu i ,  par d éfau t,  d ésacti ve  l a  
structure  de  pu i ssance  d u  d i spos i ti f d ’ en traînement,  et  de  ce  fai t  
l a  décharge.  Le  défau t  d e  partage  de  l 'a l imentation  du  bus  sur 
ces  d i sposi ti fs  d ’en traînement partagés  est  u n  défaut  permanent 
qu i  n e  peut  être  supprimé  tan t  que  l e  b i t  Décharger l e  bus  à  
courant  con ti nu  est  défi n i  su r ce  d i sposi ti f d 'en traînement  ou  
converti sseur d 'ori g i ne.  Le  système  de  commande  doi t  
s implement régénérer l es  défau ts  de  partage  de  l 'a l imentati on  du  
bus  en  fonction  d u  b i t  de  s tatu t  Décharger l e  bus  à  courant  
conti nu  tou jours  défi n i .   

Noter que  seu l  l e  d i sposi ti f d 'en traînement ou  converti sseu r 
d 'ori g i ne  avec l a  cond i ti on  Décharger l e  bus  à  cou ran t conti nu  
peut  provoquer des  défauts  de  partage  de  l ' a l imentation  du  bus  
su r d 'au tres  d i sposi ti fs  d ’en traînement  partagés.  En  d ’au tres  
termes,  aucun  d i sposi ti f avec u n  Défau t  de  partage  de  
l ’ a l imentation  du  bus  ne  peu t  provoquer une  excepti on  Partage  
de  l ’ a l imentation  du  bus  su r d ’ au tres  d i sposi ti fs  d ’en traînement  
partagés  en  défi n i ssan t son  b i t  Décharger l e  bus  à  couran t 
conti nu .  Cette  qual i fi cation  empêche  tou t  b l ocage  de  
rétabl i ssement  de  bus  à  courant  con ti nu  Pour retrouver u n  
fonctionnement  optimal  de  bus  à  couran t conti nu ,  l e  d i sposi ti f 
d 'en traînement d 'ori g i ne  avec l a  cond i ti on  Décharger l e  bus  à  
courant  con ti nu  doi t  tou t  d 'abord  être  réi n i ti a l i sé  vi a  u ne  
demande  de  réin i ti a l i sati on  su i te  à  une  i n terrupti on .  U ne  foi s  l es  
b i ts  annu lés,  l es  défauts  de  partage  de  l ' a l imentation  d u  bus  sur 
l es  en traînements  partagés  peuvent  a l ors  être  supprimés  avec 
succès  par l ' i n terméd ia i re  d 'u ne  demande  Ré in i ti a l i sation  su i te  à  
un  d éfaut  ou  à  u ne  demande  Réin i ti a l i sation  su i te  à  une  
i n terruption ,  permettant  à  ces  en traînements  de  deven i r 
opérati onnels .  
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Bi t  Obl igatoi re/ 
Facu l tati f 

Nom  Description  

21   F/BD  Perte  de  pu i ssance  
en  cou ran t a l ternati f 

Ce  b i t  est  d éfi n i  l orsqu ’un  converti sseu r CIP  Motion ,  ou  u n  
d i spos i ti f d ’ en traînement CIP  Moti on  comprenant  un  
converti sseu r i n tégral ,  ou  un  d i spos i ti f d ’ en traînement CIP  
Moti on  connecté  à  un  converti sseur externe  Non  CIP,  a  d étecté  
une  perte  de  pu i ssance  d ’en trée  en  cou ran t a l ternati f.  Ce  b i t  est  
supprimé  l orsque  l a  pu i ssance  d ’en trée  en  couran t a l ternati f est  
déterm inée  comme suffi san te  pou r l e  fonctionnement du  
converti sseu r.  

Lorsqu ’une  cond i ti on  de  Perte  de  pu i ssance  en  courant  a l ternati f 
est  détectée  par un  converti sseur fourn i ssan t l ’ a l imentation  à  
d ’au tres  d i sposi ti fs  d ’en traînement sur l e  bus  à  cou rant  con ti nu  
partagé,  une  méthode  est  nécessai re  pour générer une  
exception  Perte  de  pu i ssance  en  cou rant  a l ternati f du  
converti sseu r su r tou t  d i sposi ti f d ’ en traînement dont  l a  s tructure  
de  pu i ssance  est  acti vée.  A cet  effet,  l e  système  de  commande  
con trôl e  l es  b i ts  d e  statu t  Perte  de  pu i ssance  en  cou ran t 
a l ternati f d es  converti sseurs  fourn i ssan t l ’ a l imentati on  de  bus  à  
couran t conti nu  et  d i ffuse  l e  statu t  Perte  de  pu i ssance  en  
couran t a l ternati f à  tous  l es  d i spos i ti fs  d ’en traînement  sur l e  Bus  
à  couran t conti nu  partagé,  c’es t-à-d i re  l es  d i spos i ti fs  
d ’en traînement  qu i  son t  confi gurés  pou r un  fonctionnement  
AC/DC partagé  ou  DC partagé.  Dès  noti fi cati on  de  l a  Perte  de  
pu i ssance  en  cou rant  a l ternati f,  l es  d i sposi ti fs  d ’en traînement 
ayant  acti vé  l es  s tructu res  de  pu i ssance  doi vent  déterm iner une  
exception  Perte  de  pu i ssance  en  cou rant  a l ternati f du  
converti sseu r et  appe ler l ’ action  d ’excepti on  programmée.  Les  
d i spos i ti fs  d ’en traînement  désacti vés  ne  doi ven t  pas  générer 
une  action  d ’ exception  sur l a  Perte  de  pu i ssance  en  cou ran t 
a l ternati f.  Ai ns i ,  aucun  défau t  d ’en traînement ne  doi t  se  produ i re  
en  cas  de  suppress ion  de  pu i ssance  en  couran t a l ternati f du  
converti sseu r tan t  q u ’aucune  s tructu re  de  pu i ssance  de  d i spos i ti f 
d ’ en traînement  a l imentée  par l e  converti sseur concerné  n ’ est  
acti vée.  

22  à  
31  

 Réservé   

 

Un  grand  nombre  des  b i ts  Statu t d ’axe  défin is  dans  l e  Tableau  93  son t associés  à  l ’ État d ’axe  
de  courant comme représenté  au  Tableau  94 .  
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Tableau  94  – B i t  Statut  d ’axe par rapport  à  l ’État d ’axe  

Bi t  Nom  du  bi t  
Statu t d ’ axe  

In
it
ia
li
s
a
ti
o
n
 

P
ré
c
h
a
rg

e
 

In
te
rr
u
p
ti
o
n
 

D
é
m
a
rr
a
g
e
 

in
h
ib
é
 

A
rr
ê
té
 

D
é
m
a
rr
a
g
e
 

E
x
é
c
u
ti
o
n
 

E
s
s
a
is
 

A
rr
ê
t 

A
b
a
n
d
o
n
 

D
é
fa
u
t 
p
ri
n
c
ip
a
l 

0  Commande  l ocale  x  x  x  x  x  x  x  x  x  x  x  

1  Alarme x  x  x  x  x  x  x  x  x  x  x  

2  Bus  à  couran t 
con in tu  acti vé  

x  0  x  1  1  1  1  1  1  1  1  

3  Structure  de  
pu i ssance  acti vée  

0  0  0  0  0/1  1  1  1  1  1  0/1  

4  F l ux de  moteur 
acti vé  ( IM  
un iquement)  

0  0  0  0  0/1  1  1  1  1  1  0 /1  

5  Commande  de  
su i vi  

0  0  0  0  0  0  1  0  0  0  0  

6  Verrou i l l age  de  
posi ti on  

0  0  0  0  0/x x  x  0  x  x  0/x 

7  Verrou i l l age  de  
vi tesse  

0  0  0  0  0/x x  x  0  x  x  0/x 

8  Gel  de  vi tesse  0  0  0  0  0/x x  x  0  x  x  0/x 

9  Seu i l  d e  vi tesse  0  0  0  0  0/x x  x  0  x  x  0/x 

1 0  Lim i te  de  vi tesse  0  0  0  0  0/x x  x  0  x  x  0/x 

1 1  Lim i te  
d ’accélérati on  

0  0  0  0  0/x x  x  0  x  x  0/x 

1 2  Lim i te  de  
décélérati on  

0  0  0  0  0/x x  x  0  x  x  0/x 

1 3  Seu i l  d e  couple  0  0  0  0  0/x x  x  0  x  x  0/x 

1 4  Lim i te  de  coupl e  0  0  0  0  0/x x  x  0  x  x  0/x 

1 5  Lim i te  de  couran t  0  0  0  0  0/x x  x  x  x  x  0/x 

1 6  Lim i te  therm ique  x  x  x  x  x  x  x  x  x  x  x  

1 7  I n tégri té  d e  
réaction  

x  x  x  x  x  x  x  x  x  x  x  

1 8  I n terrupti on  0  0  1  0  0  0  0  0  0  x  x  

1 9  En  cours  de  
processus  

0  x  x  x  x  0  0  1  0  0  0  

20  Décharger l e  bus  
à  courant  con ti nu  

0  0  x  0  0  0  0  0  0  x  x  

Légende:  

x =   0  ou  1  

0 /1  =   0  pour Arrêt  d e  Catégori e  0  ou  1 ,  1  pour Arrêt  d e  Catégori e  2  

0/x =   0  pour Arrêt  de  Catégori e  0  ou  1 ,  x pour Arrêt  de  Catégorie  2  

 

La  correspondance  en tre  l ’Action  d ’arrêt et l a  Catégorie  d ’arrêt est  donnée  au  Tableau  95.  
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Tableau  95  – Action  d ’arrêt  par rapport à  l a  Catégorie  d ’arrêt   

Enum.  Action  d ’arrêt  Nom  de  l ’ Action  d ’ arrêt  IEC-60204-1  

0  Désacti ver &  Arrêt  progressi f Arrêt  de  Catégori e  0   

1  Décél  cou ran t &  Désacti ver Arrêt  de  Catégori e  1   

2  Décél  rampée  &  Désacti ver Arrêt  de  Catégori e  1   

3  Décél  cou ran t &  Main ten i r Arrêt  d e  Catégori e  2   

4  Décél  rampée  &  Main ten i r Arrêt  d e  Catégori e  y 2   

 

7.3. 1 3.2.2  Attribut N °  653  – Statut  d 'E/S  d ’axe  

L'attribut Statu t d 'E/S  d ’axe  est un  ensemble  de  b i ts  de  32  b i ts  i nd iquan t l 'état des  en trées  et  
sorties  numériques  normal isées  associées  au  fonctionnement de  cet axe  de  mouvement,  
comme spéci fié  dans  l e  Tableau  96.  

Une  valeur nu l l e  affectée  à  un  b i t  d 'en trée  donné  i nd ique  une  va leur l og ique  nu l l e,  l a  va leur  1  
i nd iquant une  valeur log ique  1 .  Les  b i ts  de  statu t qu i  ne  sont pas  appl icables  doiven t être  m is  
à  0.  

Tableau  96  – Défin i tions  du  b i t  Statu t d 'E/S  d ’axe  

Bi t  Obl igatoi re/ 
Facu l tati f 

Nom  

0  O  Acti ver l ' en trée  

1  O/E  En trée  Ori g i ne  

2  O/E  En trée  Enreg istrement  1  

3  F/E  En trée  Enreg istrement  2  

4  O/P  En trée  de  su rcou rse  pos i ti ve  

5  O/P  En trée  de  su rcou rse  négati ve  

6  F/E  Thermostat  Réaction  1  

7  F/D  Sorti e  d e  fre in  rés i sti f 

8  F/D  Sorti e  d e  fre in  mécan ique  

9  à  31   Réservé  

 

7.3. 1 4 Attribu ts  d 'exception ,  de  défaut  et  d 'alarme  

7.3. 1 4. 1  Général i tés  

Le  Tableau  97  con tient tous  l es  attribu ts  d 'exception ,  de  défau t et d 'a larme associés  à  une  
i nstance  Objet  Axe  de  d isposi ti f de  mouvement.  Les  exceptions  sont  des  cond i tions  qu i  
peuvent se  produ i re  pendan t l e  fonctionnement d ’axe  de  mouvement présen tan t un  poten tie l  
de  génération  de  défauts  ou  d 'a larmes.  
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Tableau  97  – Attributs  Exception ,  défaut et alarme  

ID  
attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

655  Obl i gatoi re  
– Tous  

Get   Exceptions  
d ’axe  

LWORD Matri ciel  q u i  représente  l 'état  
actuel  d e  tou tes  l es  cond i ti ons  
d 'exception  standard .  Voi r l a  
défi n i ti on  matri ci el l e  du  Tabl eau  
Exceptions  s tandard  en  7 . 3. 1 4 . 2  
pou r p l us  de  détai l s  sur l es  
pos i ti ons  d u  b i t.  U ne  Action  
d 'exception  d ’ axe  est  associée  à  
chaque  excepti on .  Les  
exceptions  confi gu rées  pou r être  
i gnorées  sont  un i quement  
vi s i bl es  dans  cet  attri bu t.  

Voi r l a  
sémanti que  en  
7. 3. 1 4 . 2 .  

656  Obl i gatoi re  
– Tous  

Get   Exceptions  
d ’axe  Mfg  

LWORD Matri ciel  q u i  représente  l 'état  
actuel  d e  tou tes  l es  cond i ti ons  
d 'exception  spéci fi q ues  au  
constructeu r.  Voi r l e  Tableau  
Exception  Mfg  publ i é  dans  l e  
manuel  du  produ i t  
d 'en traînement.  Une  Action  
d 'exception  d ’ axe  est  associée  à  
chaque  excepti on .  Les  
exceptions  confi gu rées  pou r être  
i gnorées  son t  un i quement  
vi s ibl es  dans  cet  attri bu t.  

Voi r l e  
Tableau  
Exception  Mfg  

(Publ i é  d ans  
l e  manuel  d u  
produ i t)  

657  Obl i gatoi re  
– Tous  

Get   Défau ts  
d ’axe  

LWORD Matri ciel  q u i  représente  l 'état  d e  
tous  l es  défauts  d 'exécuti on  
standard .  Ce  matri ciel  est  
i denti que  à  cel u i  de  l ' attri bu t  
Exception  d ’ axe.  Les  b i ts  d e  
défaut  l orsqu ' i l s  son t  d éfi n i s  son t  
verrou i l l és  j usqu 'à  l a  
ré i n i ti a l i sati on  su i te  à  un  défau t.  
Une  réi n i ti a l i sation  su i te  à  u n  
défaut  annu le  l es  b i ts  de  défau t  
d 'exécution ,  mais  l es  b i ts  son t  
de  nouveau  défi n i s  
imméd iatement s i  l a  cond i ti on  
d 'exception  sous- jacente  est  
tou jours  présente.  Toutes  l es  
exceptions  pou r l esquel l es  
l 'Action  d 'excepti on  d ’axe  est  
confi gu rée  pour i gnorer ou  
consigner sous  forme d 'alarmes  
n 'apparaissen t pas  dans  cet  
attri bu t.  

Voi r l a  
sémanti que  en  
7. 3. 1 4 . 2 .  

658  Obl i gatoi re  
– Tous  

Get   Défau ts  
d ’axe  Mfg  

LWORD Matri ciel  q u i  représente  l 'état  d e  
tous  l es  défauts  d 'exécuti on  
spéci fi ques  au  constructeu r.  Ce  
matri ciel  est  i denti que  à  cel u i  d e  
l 'attri bu t  Exception  d ’axe  Mfg .  
Les  b i ts  de  défau t  l orsqu ' i l s  son t  
défi n i s  son t  verrou i l l és  j usqu 'à  l a  
ré i n i ti a l i sati on  su i te  à  u n  défau t.  
Une  réi n i ti a l i sation  su i te  à  u n  
défaut  annu le  l es  b i ts  de  défau t  
d 'exécution ,  mais  l es  b i ts  son t  
de  nouveau  défi n i s  
imméd iatement s i  l a  cond i ti on  
d 'exception  sous- jacente  est  
tou jours  présente.  Tou tes  l es  
exceptions  pou r l esquel l es  
l 'Action  d 'excepti on  d ’axe  est  
confi gu rée  pour i gnorer ou  
consigner sous  forme d 'alarmes  
n 'apparaissent  pas  dans  cet  
attri bu t.  

Voi r l e  
Tableau  
Exception  Mfg  

(Publ i é  d ans  
l e  manuel  d u  
produ i t)  
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ID  
attribut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

659  Obl i gatoi re  
– Tous  

Get   Alarmes  
d ’axe  

LWORD Matri ciel  q u i  représente  l 'état  
actuel  d e  tou tes  l es  s i tuations  
d 'a larme standard .  Ce  matri ci e l  
est  i den ti que  à  cel u i  de  l 'attri bu t  
Exception  d ’ axe  standard .  
Seu les  l es  cond i ti ons  
d 'exception  don t  l 'Action  
Exception  d ’ axe  est  confi gurée  
pou r consigner sous  forme 
d 'al arme  apparaissent  d ans  cet  
attri bu t,  mais  ne  son t  pas  
consignées  dans  l 'attri bu t  
Défauts  d ’axe.  Les  b i ts  d 'a larme,  
l orsqu ' i l s  son t  défi n i s ,  ne  son t  
pas  verrou i l l és  et  sont  annu lés  
dès  que  l a  cond i ti on  d 'exception  
sous-jacente  est  corri gée.  

Voi r l a  
sémanti que  en  
7. 3. 1 4 . 2 .  

660  Obl i gatoi re  
– Tous  

Get   Alarmes  
d ’axe  Mfg  

LWORD Matri ciel  q u i  représente  l 'état  
actuel  d e  tou tes  l es  s i tuations  
d 'a larme spéci fi ques  au  
constructeu r.  Ce  matri cie l  est  
i denti que  à  cel u i  de  l ' attri bu t  
Exception  d ’ axe  Mfg .  Seu l es  l es  
cond i ti ons  d 'excepti on  dont  
l 'Action  Excepti on  d ’axe  est  
confi gu rée  pour cons igner sous  
forme  d 'a larme  apparaissent  
dans  cet  attri bu t,  mais  ne  sont  
pas  consignées  dans  l 'attri bu t  
Défau ts  d ’axe.  Les  b i ts  d 'a larme,  
l orsqu ' i l s  son t  défi n i s ,  ne  son t  
pas  verrou i l l és  et  son t  annu lés  
dès  que  l a  cond i ti on  d 'exception  
sous-jacente  est  corri gée.  

Voi r l e  
Tableau  
Exception  
Mfg .  

(Publ i é  d ans  
l e  manuel  d u  
produ i t)  

 

7.3. 1 4.2  Sémantique:  Tableau  Exceptions  standard  

Le Tableau  98  défin i t  une  l i ste  des  cond i tions  d 'exception  standard  associées  aux attributs  
Exceptions  d ’axe,  Défauts  d ’axe  et Alarmes  d ’axe.  Alors  que  les  attributs  Exceptions  d ’axe,  
Défau ts  d ’axe  et  Alarmes  d ’axe  sont tous  Obl igatoi res  dans  l a  m ise  en  œuvre  du  d ispos i ti f 
CI P  Motion ,  l a  prise  en  charge  de  chacune des  cond i ti ons  d 'exception  i nd ividuel l es  décri tes  
ici  est Facu l tative.  La  colonne  Règ le  dans  le  Tableau  98  i nd ique  les  codes  de  fonction  de  
d ispos i ti f où  l 'exception  associée  est appl icable.  
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Tableau  98  – Tableau  Exceptions  standard  

Bi t  Règ le  Exception  Description  

0  -  --  Réservé  --  Ce  b i t  n e  peu t  pas  être  u ti l i sé  car l es  Codes  d 'alarme  et  l e  Code  de  
défaut  son t  défi n i s  par l e  numéro  de  b i t  d 'exception  associé,  u n  
Code  d 'a larme  ou  un  Code  de  défau t  nu l  i nd i quan t l 'absence  d 'une  
cond i ti on  d 'a larme  ou  de  défau t.  

1  D  Suri n tensi té  d u  moteur Le  cou ran t du  moteur a  dépassé  sa  val eu r de  crête  assignée  ou  sa  
l im i te  de  couran t i nstan tané.  

2  D  Commutation  du  moteur Probl ème de  commutation  d u  moteur à  a imant  permanent détecté.  
Par exemple:  état  i n terd i t  " 1 1 1 "  ou  "000"  d 'un  d i sposi ti f de  
commutation  UVW.  

3  D  Lim i te  de  fabricati on  de  
su rvi tesse  du  moteur 

La  vi tesse  du  moteu r a  d épassé  sa  l im i te  maximale  donnée  par 
l 'attri bu t  L im i te  de  fabricati on  de  su rvi tesse  du  moteu r associé  au  
type  de  moteur.  

4  D  Lim i te  u ti l i sateu r de  
su rvi tesse  du  moteur 

La  vi tesse  du  moteu r a  d épassé  l a  l im i te  de  vi tesse  défi n ie  par 
l ' u ti l i sateur donnée  par l a  L im i te  u ti l i sateur de  survi tesse  du  moteur.   

5  D  Lim i te  de  fabricati on  de  
su rchauffe  du  moteu r 

La  température  du  moteu r a  d épassé  l a  l im i te  de  températu re  
défi n i e  en  us ine  donnée  par l a  L im i te  de  fabrication  de  su rchauffe  
du  moteur,  ou  l e  thermocontacteur i n tég ra l  du  moteu r a  été  
déclenché.  

6  D  Lim i te  u ti l i sateu r de  
su rchauffe  du  moteu r 

La  température  du  moteu r a  d épassé  l a  l im i te  de  températu re  
défi n i e  par l 'u ti l i sateur donnée  par l a  L im i te  u ti l i sateur de  su rchauffe  
du  moteur.  

7  D  Lim i te  de  fabricati on  de  
su rcharge  therm ique  du  
moteur  

Le  modèle  therm ique  du  moteu r a  dépassé  sa  l im i te  de  capaci té  
therm ique  défi n ie  en  us ine  donnée  par l a  Lim i te  de  fabrication  de  
su rcharge  therm ique  du  moteu r.  

8  D  Lim i te  u ti l i sateu r de  
su rcharge  therm ique  du  
moteur  

Le  modèle  therm ique  du  moteu r a  dépassé  sa  capaci té  therm ique  
défi n i e  par l ' u ti l i sateur donnée  par l a  L im i te  u ti l i sateur de  su rcharge  
therm ique  du  moteu r.  

9  D  Perte  de  phase  d u  moteur Le  cou ran t dans  u ne  ou  p l us ieurs  phases  du  moteur a  été  perdu  ou  
a  été  i n féri eu r au  seu i l  d éfi n i  en  us ine  ou ,  s i  pri se  en  charge,  à  l a  
L im i te  confi gu rée  de  perte  de  phase  d u  moteur.  Cette  excepti on  est  
égal ement associée  à  l a  foncti on  facu l tati ve  de  Contrôl e  du  coupl e  
qu i  véri fi e  par essai  l e  cou rant  du  moteur en  fonction  d ’ un  frei n  
mécan ique  engagé.  

En  fonctionnement normal  à  l ’ é tat  Exécu tion ,  l ’ essai  d e  perte  de  
phase  du  moteur effectue  des  cycles  sur l es  cou rants  d es  moteurs  
tri phasés  pour véri fi er que  l e  courant  d ans  chaque  phase  du  moteur 
dépasse  l e  n i veau  de  seu i l .  Lorsque  l a  phase  véri fi ée  dépasse  l e  
n i veau ,  l a  véri fi cati on  passe  à  l a  phase  su ivante.  S i  u ne  q uelconque  
phase  ne  parvien t  pas  à  dépasser l e  n i veau  dans  l es  l im i tes  d ’ un  
déla i  spéci fi é  par l e  fou rn i sseu r,  par exemple  une  seconde,  cette  
exception  est  ém ise.  L ’essai  de  perte  de  phase  du  moteu r n ’ est  
effectué  que  l orsque  l e  moteu r tourne  à  une  vi tesse  supérieu re  à  
cel l e  spéci fi ée  par l e  fourn i sseur.  

Lorsque  l e  Contrôle  d u  couple  est  acti vé,  l e  couran t de  phase  du  
moteur est  véri fi é  à  l ’ état  Démarrage.  Le  couran t est  appl i qué  au  
moteur à  un  ang le  fi xe  réputé  fourn i r l e  cou ran t dans  l es  troi s  
phases  d u  moteur.  Ains i ,  l a  d urée  d ’ exécu tion  de  cet  essai  est  très  
courte.  La  L im i te  de  perte  de  phase  d u  moteur est  u ti l i sée  pour 
déterm iner s i  l e  d i sposi ti f d ’ en traînement  peu t  produ i re  un  couple.  I l  
est  nécessai re  que  l e  cou ran t mesuré  dans  l es  troi s  phases  
dépasse  ce  n i veau  pour qu ’ un  passage  se  produ ise.  

1 0  D  Surin tensi té  d e  l 'ondu leu r  Le  cou ran t de  l ' ondu leur a  dépassé  l a  l im i te  maximale  défi n ie  en  
us ine  ou  l a  l im i te  de  couran t i n stan tané.  

1 1  D  Lim i te  de  fabrication  de  
surchauffe  de  l ' ondu l eu r  

La  température  de  l 'ondu l eu r a  dépassé  sa  l im i te  de  température  
défi n i e  en  us ine  donnée  par l a  Lim i te  de  fabrication  de  su rchauffe  
de  l 'ondu leur.  

1 2  D  Lim i te  u ti l i sateu r de  
surchauffe  de  l ' ondu l eu r  

La  température  de  l 'ondu l eu r a  dépassé  l a  l im i te  de  température  
défi n i e  par l 'u ti l i sateur donnée  par l a  L im i te  u ti l i sateur de  su rchauffe  
de  l 'ondu leur.  

1 3  D  Lim i te  de  fabrication  de  
surcharge  therm ique  de  
l 'ondu leur  

Le  modèle  therm ique  de  l ' ondu leu r a  dépassé  sa  l im i te  de  capaci té  
therm ique  défi n i e  en  us ine  donnée  par l a  Lim i te  de  fabrication  de  
su rcharge  therm ique  de  l 'ondu l eur.  
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1 4  D  Lim i te  u ti l i sateu r de  
surcharge  therm ique  de  
l 'ondu leur  

Le  modèle  therm ique  de  l ' ondu leu r a  dépassé  sa  capaci té  therm ique  
défi n i e  par l 'u ti l i sateur donnée  par l a  L im i te  u ti l i sateur de  su rcharge  
therm ique  de  l ' ondu leur.  

1 5  BD  Surin tensi té  du  
converti sseu r 

Le  cou ran t du  converti sseu r a  dépassé  l a  l im i te  maximale  défi n ie  en  
us ine  ou  l a  l im i te  de  couran t i n stantané.  

1 6  BD  Lim i te  de  fabrication  du  
couran t de  terre  d u  
converti sseu r 

Le  cou ran t de  terre  a  d épassé  sa  l im i te  de  couran t défi n ie  en  us ine  
donnée  par l a  l im i te  de  fabrication  d u  cou ran t d e  terre  du  
converti sseu r.  

1 7  BD  Lim i te  u ti l i sateu r du  
couran t de  terre  d u  
converti sseu r 

Le  cou ran t de  terre  a  d épassé  l a  l im i te  défi n i e  par l 'u ti l i sateu r 
donnée  par l a  l im i te  u ti l i sateur du  cou ran t de  terre  du  converti sseur.  

1 8  BD  Lim i te  de  fabrication  de  
surchauffe  du  
converti sseu r  

La  température  du  converti sseur a  d épassé  sa  l im i te  de  température  
défi n i e  en  us ine  donnée  par l a  Lim i te  de  fabrication  de  su rchauffe  
du  converti sseur.  

1 9  BD  Lim i te  u ti l i sateu r de  
surchauffe  du  
converti sseu r  

La  température  du  converti sseur a  d épassé  l a  l im i te  de  température  
défi n i e  par l 'u ti l i sateur donnée  par l a  L im i te  u ti l i sateur de  su rchauffe  
du  converti sseur.  

20  BD  Lim i te  de  fabrication  de  
surcharge  therm ique  du  
converti sseu r  

Le  modèle  therm ique  du  converti sseur a  dépassé  sa  l im i te  de  
capaci té  therm ique  défi n ie  en  us ine  donnée  par l a  Lim i te  de  
fabricati on  de  surcharge  therm ique  du  converti sseu r.  

21  BD  Lim i te  u ti l i sateu r de  
surcharge  therm ique  du  
converti sseu r  

Le  modèle  therm ique  du  converti sseur a  dépassé  sa  capaci té  
therm ique  défi n i e  par l ' u ti l i sateur donnée  par l a  L im i te  u ti l i sateur de  
su rcharge  therm ique  du  converti sseur 

22  BD  Perte  de  pu i ssance  en  
couran t a l ternati f du  
converti sseu r 

P l us ieu rs  phases  en  cou rant  a l ternati f on t  été  perdues  su r l a  l i gne  à  
courant  a l ternati f vers  l e  converti sseur,  généralement su i te  à  
l ’ ouvertu re  d ’ un  contacteu r de  l i gne  en  cou rant  a l ternati f.  Lorsqu ’e l l e  
est  associée  à  u n  converti sseu r externe  dans  u ne  confi gu ration  
AC/DC partagé  ou  Bus  à  cou rant  con ti nu  partagé,  l a  cond i ti on  Perte  
de  pu i ssance  en  courant  a l ternati f détectée  par l e  converti sseur 
peu t  être  achem inée  via  l ’ é l ément  S tatu t  de  commande  de  l a  
Connexion  CI P  Motion .  Généra lement,  cette  excepti on  n ’est  pas  
déterm inée  sauf s i  l a  s tructure  de  pu i ssance  d u  d i spos i ti f est  
acti vée.  

23  BD  Perte  monophase  en  
couran t a l ternati f du  
converti sseu r 

Une  phase  en  courant  a l ternati f a  été  perdue  su r l a  l i gne  à  courant  
a l ternati f vers  l e  converti sseur.  

24  BD  Cou rt-ci rcu i t  de  phase  en  
couran t a l ternati f du  
converti sseu r 

Un  cou rt-ci rcu i t  a  été  détecté  en tre  u ne  phase  en  couran t a l ternati f 
et  une  au tre  phase  en  cou ran t a l ternati f ou  l a  terre.  

25  BD  Défai l l ance  de  précharge  
du  converti sseur 

Un  problème a  été  d étecté  dans  l es  ci rcu i ts  de  précharge  du  
converti sseu r,  ce  qu i  empêche  de  charger l e  bus  à  cou rant  con ti nu  
à  un  n i veau  de  tension  acceptable.  

26  -  --  Réservé  --   

27  BD  Lim i te  de  fabrication  de  
surchauffe  du  régu l ateu r 
de  bus   

La  température  du  régu l ateu r d e  bus  a  d épassé  sa  l im i te  de  
températu re  défi n i e  en  us ine  donnée  par l a  Lim i te  de  fabricati on  de  
su rchauffe  du  régu l ateu r de  bus.  

28  BD  Lim i te  u ti l i sateu r de  
surchauffe  du  régu l ateu r 
de  bus   

La  température  du  régu l ateu r d e  bus  a  d épassé  l a  l im i te  de  
températu re  défi n i e  par l 'u ti l i sateur donnée  par l a  L im i te  u ti l i sateu r 
de  surchauffe  du  régu lateur de  bus.  

29  BD  Lim i te  de  fabrication  de  
surcharge  therm ique  du  
régu lateu r de  bus   

Le  modèle  therm ique  du  régu l ateur d e  bus  a  dépassé  sa  l im i te  de  
capaci té  therm ique  défi n ie  en  us ine  donnée  par l a  Lim i te  de  
fabricati on  de  surcharge  therm ique  du  régu lateur de  bus.  

30  BD  Lim i te  u ti l i sateu r de  
surcharge  therm ique  du  
régu lateu r de  bus   

Le  modèle  therm ique  du  régu l ateur d e  bus  a  dépassé  sa  capaci té  
therm ique  défi n ie  par l ' u ti l i sateur donnée  par l a  L im i te  u ti l i sateur de  
su rcharge  therm ique  du  régu l ateur d e  bus.  

31  D  Défai l l ance  du  régu lateu r 
de  bus  

Le  modu le  régu l ateu r de  bus  (shunt)  dans  un  système mu l ti axe  est  
défai l l an t.  

32  -  --  Réservé  --   

33  BD  Lim i te  de  fabrication  de  
sous-tensi on  d u  bus   

Le  n i veau  de  tens i on  d u  bus  à  couran t con ti nu  est  i n férieur à  l a  
l im i te  défi n ie  en  us ine  donnée  par l a  l im i te  de  fabricati on  de  sous-
tension  du  bus.  
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34  BD  Lim i te  u ti l i sateu r de  sous-
tension  du  bus   

Le  n i veau  de  tens i on  d u  bus  à  couran t con ti nu  est  i n férieur à  l a  
l im i te  défi n ie  par l 'u ti l i sateu r donnée  par l a  l im i te  u ti l i sateu r d e  sous-
tension  du  bus.  

35  BD  Lim i te  de  fabrication  de  
surtensi on  d u  bus   

Le  n i veau  de  tens i on  d u  bus  à  couran t con ti nu  est  supéri eur à  l a  
l im i te  défi n ie  en  us ine  donnée  par l a  l im i te  de  fabricati on  de  
surtens i on  d u  bus.  

36  BD  Lim i te  u ti l i sateu r de  
surtensi on  d u  bus   

Le  n i veau  de  tens i on  d u  bus  à  couran t con ti nu  est  supéri eur à  l a  
l im i te  défi n ie  par l 'u ti l i sateu r donnée  par l a  l im i te  u ti l i sateu r d e  
surtens i on  d u  bus.  

37  BD  Perte  d 'a l imentation  d u  
bus   

Le  n i veau  de  tens i on  d u  bus  à  couran t con ti nu  est  i n férieur au  seu i l  
de  perte  d 'a l imentati on  d u  bus  pou r une  valeur supérieure  à  l a  
va l eu r de  temps  de  perte  d 'a l imentation  spéci fi ée  par l a  péri ode  de  
tempori sation .  

38  BD  Al imentation  d u  bus  avec 
fus ible  g ri l l é   

Perte  d 'a l imentation  d u  bus  à  couran t conti nu  d ue  à  un  fus i b le  g ri l l é.  

39  D  Fu i te  d 'a l imentation  du  
bus  

Une  fu i te  d 'a l imentation  du  bus  c. . c.  a  été  détectée  l orsqu ' i l  est  
confi gu ré  pou r u n  fonctionnement au tonome.  Ceci  peu t  se  produ i re  
l orsque  l e  d i spos i ti f d 'en traînement,  confi guré  pour u n  
fonctionnement  au tonome,  n 'est  pas  correctement câbl é  pour 
partager l 'a l imentation  du  bus  à  courant  con ti nu  

40  D  Partage  d 'a l imentation  du  
bus  

Un  converti sseu r externe  q u i  partage  l ' a l imentation  du  bus  à  couran t 
conti nu  avec cet  en traînement dans  u ne  confi gu rati on  en  cou rant  
a l ternati f/en  cou ran t conti nu  ou  en  cou rant  con ti nu  partagée  a  
demandé  aud i t  en traînement  de  ne  p l us  s 'a l imenter à  parti r d u  bus  à  
courant  con ti nu  partagé.  Ceci  peu t  exi ger l a  d ésacti vati on  de  
l 'en traînement afi n  que  ce  dern ier supprime  sa  charge  
d 'al imentati on  de  bus  à  couran t  con ti nu  d u  converti sseur défa i l l an t.  
En  l 'absence  de  l i a i son  de  commun ication  en tre  ce  d i sposi ti f 
d 'en traînement  et  l e  converti sseur externe,  l e  contrôl eu r peut  
su rvei l l er l e  b i t  Décharger l e  bus  à  couran t conti nu  d ’axe  d u  
converti sseu r et,  s ' i l  est  défi n i ,  i l  peu t  égal ement  i n i ti er l es  
exceptions  de  partage  d 'al imen tation  su r tous  l es  en traînemen ts  
associés  au  converti sseur.  Voi r l a  d éfi n i ti on  d u  b i t  d 'état  Décharger 
l e  bus  à  couran t conti nu  associ ée  à  l ' attri bu t  É tat  d ’ axe  pou r u ne  
descripti on  détai l l ée  de  ce  comportement.  

41  E  Lim i te  de  fabrication  du  
bru i t  de  s i gnal  d e  
réaction  

Des  changements  d 'état  du  canal  A/B  i ndu i ts  par l e  bru i t  (états  
i l l égaux)  d 'un  d i spos i ti f d e  réaction  on t  été  d étectés  par l e  d i sposi ti f 
d 'en traînement.  De  man ière  spéci fi que,  l e  nombre  de  ces  
événements  de  bru i t  effecti fs  sur ce  canal  a  d épassé  l a  l im i te  de  
fabricati on  du  bru i t  d e  réaction .  Le  numéro  de  canal  d e  réacti on  en  
cause  est  codé  dans  l e  sous-code  Défau t/Alarme associé.  

42  E  Lim i te  u ti l i sateu r du  bru i t  
de  s i gnal  d e  réaction  

Des  changements  d 'état  du  canal  A/B  i ndu i ts  par l e  bru i t  (états  
i l l égaux)  d 'un  d i spos i ti f d e  réaction  on t  été  d étectés  su r u n  canal  de  
réaction .  De  man i ère  spéci fi q ue,  l e  nombre  de  ces  événemen ts  de  
bru i t  effecti fs  sur ce  canal  a  dépassé  l a  l im i te  u ti l i sateur du  bru i t  de  
réaction .  Le  canal  de  réaction  en  cause  est  codé  dans  l e  sous-code  
Défaut/Alarme  associé.  

43  E  Lim i te  de  fabrication  de  
perte  de  s i gnal  de  
réaction  

Une  ou  p l us ieu rs  connexions  de  s i gnal  d 'u n  d i sposi ti f de  réaction  d u  
canal  A/B  son t  ouvertes,  cou rt-ci rcu i tées,  manquantes  ou  g ravement 
atténuées.  De  man i ère  spéci fi q ue,  l es  n i veaux de  tension  détectés  
des  s i gnaux son t  i n férieurs  à  l a  l im i te  de  fabrication  de  perte  de  
s i gnal  d e  réaction .  Le  canal  d e  réaction  en  cause  est  codé  dans  l e  
sous-code  Défaut/Alarme associé.  

44  E  Lim i te  u ti l i sateu r de  perte  
de  s i gnal  d e  réaction  

Une  ou  p l us ieu rs  connexions  de  s i gnal  d 'u n  d i sposi ti f de  réaction  d u  
canal  A/B  sont  ouvertes,  cou rt-ci rcu i tées,  manquantes  ou  g ravement 
atténuées.  De  man i ère  spéci fi q ue,  l es  n i veaux de  tension  détectés  
des  s i gnaux sont  i n férieurs  à  l a  l im i te  u ti l i sateu r de  perte  de  s i gnal  
de  réaction .  Le  canal  d e  réacti on  en  cause  est  codé  dans  l e  sous-
code  Défau t/Alarme  associé.  

45  E  Lim i te  de  fabrication  de  
perte  de  données  de  
réaction  

Le  nombre  de  paquets  de  données  en  série  consécu ti fs  manqués  ou  
corrompus  sur l e  canal  de  données  série  d ' un  d i spos i ti f de  réaction  
a  dépassé  l a  l im i te  de  fabricati on  de  perte  de  données  de  réaction .  
Le  canal  de  réaction  en  cause  est  codé  dans  l e  sous-code  
Défaut/Alarme  associé.  
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46  E  Lim i te  u ti l i sateu r de  perte  
de  données  de  réaction  

Le  nombre  de  paquets  de  données  en  série  consécu ti fs  manqués  ou  
corrompus  sur l e  canal  de  données  série  d ' un  d i sposi ti f de  réaction  
a  dépassé  l a  l im i te  u ti l i sateur d e  perte  de  données  de  réacti on .  Le  
canal  d e  réaction  en  cause  est  codé  dans  l e  sous-code  
Défaut/Alarme  associé.  

47  E  Défai l l ance  du  d i sposi ti f 
de  réaction  

Le  d i sposi ti f de  réaction  a  d étecté  une  erreu r i n terne.   

48  -  --  Réservé  --   

49  D  G l i ssement  du  fre i n  Le  déplacement du  moteur a  dépassé  l a  Tolérance  de  g l i ssement du  
fre in  pendant  l ’ engagement  du  fre in  mécan i que.  

50  D  Surcou rse  posi ti ve  du  
matérie l  

L 'axe  s 'est  déplacé  au-del à  d es  l im i tes  de  course  phys iques  dans  l e  
sens  pos i ti f et  a  acti vé  l ' i n terrupteu r de  fi n  de  course  Su rcourse  
posi ti ve.  

51  D  Surcou rse  négati ve  du  
matérie l  

L 'axe  s 'est  déplacé  au-del à  d es  l im i tes  de  course  phys iques  dans  l e  
sens  négati f et  a  acti vé  l ' i n terrupteur d e  fi n  d e  cou rse  Surcou rse  
négati ve.  

52  E  Surcou rse  posi ti ve  de  
posi ti on  

La  pos i ti on  rée l l e  d ’ axe  a  dépassé  l a  l im i te  de  pos i ti on  confi gurée  – 
val eu r d 'attri bu t  Posi ti ve  dans  l e  sens  posi ti f.  (M ise  à  l ' éche l l e  de  
l 'en traînement un iquement)  

53  E  Surcou rse  négati ve  de  
posi ti on  

La  pos i ti on  rée l l e  d ’ axe  a  dépassé  l a  l im i te  de  pos i ti on  confi gurée  – 
val eu r d 'attri bu t  Négati ve  dans  l e  sens  négati f.  (M ise  à  l ' éche l l e  de  
l 'en traînement un iquement)  

54  D  Erreur de  posi ti on  
excess ive   

La  val eur Erreur de  pos i ti on  de  l a  boucle  d 'asservissement de  
posi ti on  a  dépassé  l a  val eu r confi gu rée  de  Tolérance  d 'erreu r de  
posi ti on .   

55  D  Erreur de  vi tesse  
excess ive   

La  val eur Erreur de  vi tesse  de  l a  boucle  d e  commande  de  vi tesse  a  
dépassé  l a  valeur confi gu rée  de  Tolérance  d 'erreu r d e  vi tesse.  

56  D  Lim i te  de  surcouple  Le  couple  d u  moteur a  dépassé  l e  n i veau  de  couple  maximal  défi n i  
par l ' u ti l i sateur donné  par L im i te  de  su rcouple.  

57  D  Lim i te  de  sous-coupl e  Le  couple  d u  moteur est  passé  au-dessous  d u  n i veau  de  couple  
m in imal  défi n i  par l ' u ti l i sateu r donné  par Lim i te  de  sous-coupl e.  

58  -  --  Réservé  --   

59  -  --  Réservé  --   

60  Tous  Mode  Commande  
i n terd i te  

Le  contrôl eur a  spéci fi é  un  mode  de  commande  ou  de  réaction  non  
pri s  en  charge   

61  BD  Acti ver l ' en trée  
désacti vée  

L 'acti vation  de  l ’ en trée  a  été  d ésacti vée  a lors  que  l a  structu re  de  
pu i ssance  de  l ’ axe  éta i t  acti vée  et  fou rn i ssai t  l e  courant  au  Bus  à  
courant  con ti nu  ou  au  moteu r.  

62  Tous  Exception  i n i ti ée  par l e  
con trôl eu r 

Exception  générée  spéci fi q uement par l e  con trôl eu r.  

63  Tous  En trée  Excepti on  externe  Exception  générée  par l 'en trée  externe  au  d i sposi ti f.  

 

7.3. 1 5  Attribu ts  Journaux de  défauts  et d 'alarmes  

Les  attribu ts  du  Tableau  99  sont u ti l i sés  avec l es  j ournaux de  défauts  et d 'a larmes  en  fonction  
du  d ispos i ti f.  Ces  j ournaux se  présentent  fondamenta lement sous  la  forme d 'une  l i s te  de  
fiches,  chaque fiche  correspondant à  une  cond i ti on  de  défau t ou  d 'a larme détectée  par le  
d ispos i ti f.  La  spéci fication  Objet Axe  de  d ispos i ti f de  mouvement ne  défin i t  pas  de  man ière  
particu l i ère  l es  structures  du  j ournal  de  défauts  ou  du  j ournal  d 'a larmes;  l a  structure  du  
j ournal  est l a issée  à  l a  d i scrétion  du  fourn isseur du  d ispos i ti f.  La  spéci fication  exige  tou tefois  
que  l es  j ournaux de  défauts  et d 'a larmes  contiennent certa ines  i n formations.  

Pour l es  besoins  de  l 'examen  su ivan t,  une  structure  représentati ve  d 'un  j ournal  de  défau ts  
peu t se  présenter comme su i t:  

Struct  

{  
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Index;   //  Index to  the  latest fault record element 

Fault Log Record Struct  //  Array of fault records  

{  

Fault Type;  //  Type of fault 

Fault Code;  //  Specific fault identifier 

Fault Sub Code;  //  Extended fault diagnostic info 

Fault Action;  //  Drives  response to  the  fault condition 

Time Stamp;   //  Time when this  fault occurred 

}  [ 25]    //  Store last 25  fault records  in this  circular buffer.  

}  

De  façon  s im i la i re ,  un  j ou rnal  d 'a larmes  peut  se  présen ter comme su i t:  

Struct  

{  

Index;   //  Index to  the  latest alarm record element 

Alarm Log Record Struct  //  Array of alarm records  

{  

Alarm Type;  //  Type of alarm 

Alarm Code;  //  Specific alarm identifier 

Alarm Sub Code;  //  Extended alarm diagnostic info 

Alarm State;  //  Alarm turned on ( 1 )  or turned off ( 0 )  

Time Stamp;  //  Time stamp when this  alarm transition occurred.  

}  [ 25]    //  Store last 25  alarm records  in circular buffer 

}  

 

Les  j ournaux de  défauts  et d 'a larmes  ont p lusieu rs  objecti fs  dans  l e  cadre  du  d ispos i ti f CIP  
Motion .  Tou t d 'abord ,  i l s  offren t un  mécan isme de  m ise  en  fi l e  d 'atten te  de  p lus ieurs  
événements  de  défau t et  d 'a larme avec leurs  datations  associées  pour leur transfert u l térieur 
au  con trôleur afin  de  permettre  une  reproduction  des  j ournaux de  défau ts  et d 'a larmes  dans  le  
con trôleur,  qu i  soi t  access ib le  à  l 'u ti l i sateur.  Ensu i te,  l es  é lémen ts  consti tu ti fs  du  j ournal  
offren t eux-mêmes  un  moyen  efficace  de  communication  des  in formations  de  défau t et 
d 'a larme au  con trôleur.  Le  d ispos i ti f,  au  l i eu  d 'envoyer 24  octets  d 'attribu ts  de  défau t au  
con trôleur l ors  de  chaque m ise  à  j our,  a  besoin  d 'envoyer un iquement un  code  de  défaut d ' 1  
octet  correspondant à  un  défaut  qu i  s 'est effecti vement produ i t.  

Afi n  de  faci l i ter l e  transfert des  j ournaux de  défauts  et d 'a larmes  au  contrôleur,  des  attributs  
son t défin is  pour chacun  des  é léments  de  j ournal  associés  m is  d i rectement en  
correspondance  avec l es  é lémen ts  de  l 'Ensemble  de  données  d 'état de  la  connexion  
Disposi ti f-Contrôleur CIP  Motion ,  et avec l es  attributs  correspondants  de  l 'Objet Axe  de  
commande  de  mouvement.  

Un  j ou rnal  de  défau t et  un  j ournal  d 'alarme peuven t être  transférés  au  contrôleur par m ise  à  
j our de  connexion .  Le  dern ier ID  reçu  est u ti l i sé  par le  d ispos i ti f d 'en traînement pour 
déterm iner s i  les  données  envoyées  ont été  tra i tées  avec succès,  c'est-à-d i re  que  l es  codes  
de  défau ts  et d 'a larmes  transm is  comme partie  i n tégrante  du  b loc de  données  d 'état de  l a  
connexion  D isposi ti f-Con trôleu r on t été  sais is  dans  les  j ournaux de  défauts  et d 'a larmes  du  
con trôleur.  Cette  cond i ti on  permet au  d isposi ti f d 'envoyer les  codes  de  défau t et d 'a larme  
su ivants  dans  l a  séquence.  Lorsque  l e  d ispos i ti f a  transm is  avec succès  l 'événement de  
défau t ou  d 'alarme l e  p lus  récent,  i l  envoie  a lors  l ' i nd ication  Pas  de  défau t  pour l 'absence de  
nouveaux défau ts  ou  Pas  d 'a larme pour l 'absence de  nouvel les  a larmes  à  cons igner.  En  
variante,  l e  d isposi ti f peu t annu ler l es  b i ts  Ensemble  de  données  d 'état associés,  en  i nd iquant  
au  con trôleur l 'absence de  défau t ou  d 'a larme à  cons igner.  
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Tableau  99  – Attributs  Journaux de  défauts  et d 'alarmes  

ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t Sémantique  des  valeurs  

661  Obl i gatoi re  – 
Tous  

Get   Code  de  
défaut  
d ’axe  

USINT  Énumération  à  8  b i ts  qu i ,  l orsque  l a  val eu r du  type  de  défaut  d ’axe  
n 'est  pas  nu l l e ,  spéci fi e  l e  numéro  de  b i t  d 'une  cond i ti on  de  défaut  
dans  u n  j ou rnal  d e  défau t  d ’ axe.  Les  sou rces  de  défau ts  possib les  
i ncl uent  l es  défau ts  d ' i n i ti a l i sation  s tandards  et  spéci fi q ues  au  
constructeu r,  l es  défauts  d ’ axe  et  l es  défau ts  de  sécuri té  d ’ axe.   

Dans  l e  cas  d 'un  type  de  défau t  =  0 ,  cette  val eu r i nd ique  l a  source  d ' un  
événement  d 'annu lati on  de  défau t.  Les  événements  d 'annu l ati on  de  
défau t  possib les  sont  l a  ré i n i ti a l i sati on  d 'un  d i sposi ti f,  une  demande  de  
ré i n i ti a l i sati on  su i te  à  u n  défau t,  une  demande  de  ré in i ti a l i sati on  su i te  
à  une  i n terruption  ou  une  ré in i t i a l i sation  su i te  à  l ' ouvertu re  d ' u ne  
Connexion  CIP  Motion .  Une  réi n i ti a l i sati on  doi t  être  consi gnée  
i ndépendamment  d 'un  défau t  actuel  ou  non  d ’axe.  

Cet  attri bu t  est  conçu  pour être  transm is  au  con trôl eu r vi a  l e  B loc de  
données  cycl i ques  de  Connexi on  CI P  Motion  afi n  de  reprodu i re  l es  
attri bu ts  et  l e  j ou rnal  d e  défauts  du  d i spos i ti f.  

Une  val eu r de  0  i n d ique  q ue  tous  l es  défauts  on t  été  supprimés  et  qu ' i l  
n 'y a  pas  de  nouveau  j ou rnal  d e  défau ts  à  cons igner.  

S i  l e  Type  de  défaut  d ’axe  ! =  0  

Énumération :  

0  à  255:  Numéro  de  b i t  de  
défaut  

S i  l e  Type  de  défaut  d ’axe  =  0  

Énumération :  

0  =  Pas  de  défaut  

1  =  Réi n i ti a l i sation  du  d i sposi ti f 
(Cycle  d 'a l imentation )  

2  =  Réi n i ti a l i sation  su i te  à  u n  
défau t  

3  =  Réi n i ti a l i sation  su i te  à  u n  
arrêt  

4  =  Réi n i ti a l i sation  su i te  à  u ne  
connexi on  

5  à  255  =  ( réservé)  
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t Sémantique  des  valeurs  

662  Obl i gatoi re  – 
Tous  

Get   Type  de  
défaut  
d ’axe  

USINT  Énumération  à  8  b i ts  qu i  spéci fi e  l a  sou rce  d ' une  cond i ti on  de  défau t  
ou  d 'un  événement de  suppression  de  défau t  dans  un  j ournal  de  d éfau t  
d ’axe.  Les  sources  de  défauts  possib les  i ncl uent  l es  défau ts  
d ' i n i ti a l i sation  s tandards  et  spéci fi ques  au  constructeur,  l es  d éfau ts  
d ’axe  et  l es  défau ts  de  sécuri té  d ’ axe.  Cet  attri bu t  est  conçu  pou r être  
transm is  au  con trô leu r vi a  l e  B l oc de  données  cycl i ques  de  Connexion  
CIP  Moti on  afi n  de  reprodu i re  l es  attri bu ts  et  l e  j ou rnal  d e  défau ts  du  
d i sposi ti f.  Une  valeur de  0  i nd i que  que  l es  défau ts  on t  été  supprimés.  
Dans  ce  cas,  l e  code  de  défau t  d ’axe  i n d i que  q uel  événement  de  
suppression  de  défau t  s 'est  effecti vement  produ i t.  

Énumération :  

0  =  Défauts  supprimés  

1  =  Défaut  d ' i n i ti a l i sation  

2  =  Défaut  d ' i n i ti a l i sation  – Mfg  

3  =  Défaut  d ’ axe  

4  =  Défaut  d ’ axe  – Mfg   

5  =  Défaut  APR 

6  =  Défaut  APR – Mfg  

7  =  Défaut  d e  sécuri té  d 'axe  

8  =  Défaut  d e  sécuri té  d 'axe  – 
Mfg  

9  à  1 27:  Réservé   

1 28  à  255:  Spéci fi q ue  au  
fourn i sseur 

663  Obl i gatoi re  – 
Tous  

Get   Datati on  
de  défau t  
d ’axe  

LI NT Datati on  à  64  b i ts  d e  l a  cond i ti on  de  défau t  d ’ axe  ou  d 'un  événement 
de  suppress ion  de  défaut  dans  un  j ournal  d e  défau t  d ’ axe.  Le  format  
de  datation  su i t  l a  norme  CIP  Sync,  0  correspondant  au  1 er j anvier 
1 970.  Cet  attri bu t  est  conçu  pour être  transm is  au  con trôl eu r vi a  l e  
B loc de  données  cycl i ques  de  Connexion  CIP  Motion  afi n  de  reprodu i re  
l e  j ou rnal  d e  défau ts  du  d i spos i ti f.  Lorsque  l es  attri bu ts  Type  de  défaut  
d ’axe  d u  j ournal  d e  défau ts  et  Code  de  défaut  d ’axe  son t  0 ,  l a  datati on  
de  défau t  d ’ axe  i n d ique  l ' heu re  de  dern i ère  suppression  des  défau ts  
d ’axe.  

Nanosecondes  (CIP  Sync)  

664  Facu l tati f – 
Tous  

Get  Code  
d 'alarme  
d ’axe  

USINT   Énumération  à  8  b i ts  q u i  spéci fi e  l e  numéro  de  b i t  d 'une  cond i ti on  
d 'a larme dans  u n  j ournal  d 'a l arme d ’axe.  Les  sources  d 'alarmes  
possibl es  i ncl uen t  l es  a l armes  d ’axe  standard  et  spéci fi ques  au  
constructeu r.  Cet  attri bu t  est  conçu  pou r être  transm is  au  contrôleur 
vi a  l e  B loc de  données  cycl i ques  de  Connexion  CI P  Motion  afi n  de  
reprodu i re  l ' état  et  l e  j ou rnal  d 'a l armes  du  d i spos i ti f.  Une  valeur d e  0  
i nd i que  qu ' i l  n 'exi ste  actue l l ement  aucune  cond i ti on  d 'a larme  pou r 
cette  i nstance  d ’ axe.  

Énumération :  

0  à  255:  Numéro  de  b i t  
d 'a l arme 
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t Sémantique  des  valeurs  

665  Facu l tati f – 
Tous  

Get  Type  
d 'alarme  
d ’axe  

USINT  Énumération  à  8  b i ts  qu i  spéci fi e  l a  sou rce  d ' une  cond i ti on  d 'a larme  
dans  u n  j ou rnal  d 'a l arme  d ’axe.  Les  sources  d 'a larmes  possibles  
i ncl uent  l es  a l armes  d ’axe  standard  et  spéci fi q ues  au  constructeur.  Cet  
attri bu t  est  conçu  pour être  transm is  au  con trôl eur vi a  l e  B loc de  
données  cycl i ques  de  Connexi on  CIP  Motion  afi n  de  reprodu i re  l es  
attri bu ts  et  l e  j ou rnal  d 'a larmes  du  d i spos i ti f.  Une  val eu r de  0  i nd ique  
qu ' i l  n 'exi ste  actuel l ement aucune  cond i ti on  d 'a larme pou r cette  
i nstance  d ’ axe.  

Énumération :  

0  =  Pas  d 'a l armes  

1  =  I nh i b i ti on  de  démarrage  

2  =  I nh i b i ti on  de  démarrage  – 
Mfg  

3  =  Alarme  d ’axe  

4  =  Alarme  d ’axe  – Mfg  

5  à  1 27:  Réservé  

1 28  à  255:  Spéci fi q ue  au  
fourn i sseur  

666  Facu l tati f – 
Tous  

Get  Sous-
code  de  
défau t  
d ’axe  

USINT  Énumération  à  8  b i ts  qu i  spéci fi e  l e  sous-code  de  défau t  d 'une  
cond i ti on  de  même natu re  dans  un  j ou rnal  de  défaut  d ’axe.  Cet  attri bu t  
permet de  fourn i r des  détai l s  suppl émentai res  dans  l e  cas  de  certains  
défauts,  et  a  une  i n terprétati on  d i fféren te  pou r chaque  défau t.  Des  
val eu rs  non  nu l l es  i nd i quen t l a  présence  d 'un  détai l  suppl émentai re.  
Cet  attri bu t  est  conçu  pou r être  transm is  au  con trôl eu r vi a  l e  B loc de  
données  cycl i ques  de  Connexi on  CI P  Motion  afi n  de  reprodu i re  l e  
j ou rnal  de  d éfauts  du  d i sposi ti f.  

Énumération :  

spéci fi que  à  l a  cond i ti on  de  
défau t.  

667  Facu l tati f – 
Tous  

Get  Sous-
code  
d 'alarme  
d ’axe  

USINT  Énumération  à  8  b i ts  qu i  spéci fi e  l e  sous-code  d 'al arme  d 'une  cond i ti on  
de  même natu re  dans  u n  j ou rnal  d 'a l arme  d ’ axe.  Cet  attri bu t  permet  de  
fourn i r des  détai l s  suppl émentai res  dans  l e  cas  de  certa ines  a l armes,  
et  a  une  i n terprétati on  d i fféren te  pour chaque  a larme.  Des  va l eurs  non  
nu l l es  i nd i quent  l a  présence  d 'un  détai l  supplémentai re.  Cet  attri bu t  est  
conçu  pour être  transm is  au  con trôl eu r vi a  l e  B l oc de  données  
cycl i ques  de  Connexion  CIP  Motion  afi n  d e  reprodu i re  l e  j ournal  
d 'a l armes  du  d i spos i ti f.  

Énumération :  

spéci fi que  à  l a  cond i ti on  
d 'a larme.  
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t Sémantique  des  valeurs  

668  Obl i gatoi re  – 
Tous  

Get   Action  de  
défaut  
d ’axe  

USINT  Valeu r à  8  b i ts  composée  de  deux quartets  don t  l es  énumérations  
i nd i quen t l 'action  en trepri se  par l e  d i sposi ti f en  réponse  à  l a  cond i ti on  
de  défaut  énumérée  dans  un  j ou rnal  d e  défaut  d ’ axe.  Cet  attri bu t  est  
conçu  pour être  transm is  au  contrôl eu r vi a  l e  B loc de  données  
cycl i ques  de  Connexion  CI P  Motion  afi n  d e  reprodu i re  l es  attri bu ts  et  
l e  j ou rnal  d e  défau ts  du  d i spos i ti f.  L 'action  en trepri se  par l e  d i sposi ti f 
en  réponse  au  défau t  peu t  égal ement être  u ti l i sée  par l e  contrôleu r 
pou r mod i fi er l e  fonctionnement  du  p l an i fi cateur d e  mouvement  et  l es  
i nstructions  de  mouvement.  L 'Action  de  défau t  appl i quée  par l e  
d i spos i ti f est  défi n ie  par une  Acti on  d 'arrêt  su ivi e  d 'une  Action  de  
changement  d 'état.  

B i ts  0  à  3 :  Action  d 'arrêt  

Énumération :  

0  =  Défaut  secondai re  (Pas  
d 'action )  

1  =  (réservé)  

2  =  Arrêt  rampé  

3  =  Arrêt  de  l im i te  de  coupl e  

4  =  Arrêt  prog ress i f 

5  à  1 5  =  réservé.  

B i ts  4  à  7 :  Changement d 'état  

Énumération :  

0  =  Défaut  secondai re  (Pas  
d 'action )  

1  =  Main ten i r 

2  =  Désacti ver 

3  =  I n terruption  

4  à  1 5  =  réservé.  

669  Facu l tati f – 
Tous  

Get  É tat  
d 'a larme  
d ’axe  

USINT  Énumération  à  8  b i ts  qu i  i n d i que  l 'état  actuel  d ' une  cond i ti on  d 'a larme  
associé  à  un  j ou rnal  d 'a l arme  d ’axe.  Les  reg i stres  d 'a larme son t  
j ou rnal i sés  dans  l e  cas  d 'une  cond i ti on  d 'a l arme,  c'est-à-d i re  l ors  de  
l 'acti vati on  d 'un  b i t  d 'a l arme et  l ors  de  l 'annu l ation  d 'u ne  cond i ti on  
d 'a larme,  c'est-à-d i re  l ors  de  l a  désacti vation  de  ce  même b i t.  Cet  
attri bu t  est  conçu  pour être  transm is  au  con trôl eur vi a  l e  B loc de  
données  cycl i ques  de  Connexi on  CIP  Motion  afi n  de  reprodu i re  l es  
attri bu ts  et  l e  j ou rnal  d 'a larmes  du  d i spos i ti f.  Lorsque  l e  code  d 'a larme 
d ’axe  d u  j ou rnal  d 'a l arme  est  0 ,  c'est-à-d i re  l orsque  l e  b i t  Pas  d 'alarme  
est  acti f,  l a  valeur de  cet  attri bu t  est  égal ement  0 .  

Énumération :  

0  =  B i t  d 'a l arme  Désacti vé  – 0  

1  =  B i t  d 'a l arme  Acti vé  – 1  

2  à  255  =  réservé.  
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t Sémantique  des  valeurs  

670  Facu l tati f – 
Tous  

Get  Datati on  
d 'a larme  
d ’axe  

LI NT  Datati on  à  64  b i ts  d e  l a  cond i ti on  d 'a larme  d ’axe  associée  à  u n  j ou rnal  
d 'a l arme d ’axe.  Le  format de  datation  su i t  l a  norme  CIP  Sync,  0  
correspondant au  1 er j anvi er 1 970.  Cet  attri bu t  est  conçu  pou r être  
transm is  au  con trô leu r vi a  l e  B l oc de  données  cycl i q ues  de  Connexion  
CIP  Moti on  afi n  de  reprodu i re  l e  j ou rnal  d 'a l armes  du  d i sposi ti f.  
Lorsque  l es  attri bu ts  Type  d 'al arme d ’axe  et  Code  d 'a larme  d ’axe  du  
j ou rnal  d 'a l arme  ont  u ne  val eu r de  0 ,  l a  va l eu r de  datati on  d 'a l arme 
d ’axe  est  i nappropriée  et  peu t  égal ement être  m ise  à  0 .  

Nanosecondes  (CIP  Sync)  
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7.3. 1 6  Attributs  de  l im ite  d 'exception  

Le  Tableau  1 00  et  l e  Tableau  1 01  con tiennent  tous  l es  attribu ts  de  l im i te  d 'exception  associés  
à  une  instance  Objet Axe  de  d isposi ti f de  mouvement.  Les  attribu ts  de  l im i te  d 'exception  
défin issent l es  cond i ti ons  de  génération  d 'une  exception  correspondante  pendan t le  
fonctionnement d ’axe  de  mouvement ayan t l a  possibi l i té  de  générer un  défau t ou  une  a larme.  
I l s  sont en  général  associés  aux cond i ti ons  de  température,  de  cou ran t et de  tens ion  du  
d ispos i ti f,  par natu re  con tinues.  Les  Tolérances  de  fabrication  (TF)  associées  aux exceptions  
son t en  général  i n tégrées  au  programme du  d isposi ti f et donnent souvent l ieu  à  une  cond i ti on  
de  défaut  principa l .  Les  L im i tes  u ti l i sateur (LU)  associées  aux exceptions  peuvent être  
configurées  et son t en  général  u ti l i sées  pour générer une  cond i ti on  de  défaut secondai re  ou  
une  cond i tion  d 'a larme.  C'est l a  ra ison  pour laquel le  l es  Lim i tes  u ti l i sateur son t en  général  
défin ies  dans  les  Tolérances  de  fabrication  correspondantes.  Le  déclenchement d 'une  
exception  L im i te  u ti l i sateur n ' i n terd i t pas  l e  déclenchement de  l 'exception  Tolérance de  
fabrication  correspondante,  l es  deux cond i tions  de  déclenchement d 'exception  étant 
tota lement i ndépendantes  l 'une  de  l 'au tre.  

Tableau  1 00  – Attributs  Informations  de  tolérance  de  fabrication  d 'exception  

ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

678  Facu l tati f – D  Get   Tolérance  de  
fabri cati on  de  
survi tesse  de  
moteur rotati f 

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
survi tesse  du  moteur en  fonction  
d 'une  valeur d éfi n i e  en  us ine  
déterm inée  par l es  val eu rs  
d 'attri bu ts  Vi tesse  assi gnée  de  
moteur rotati f et  Vi tesse  
maximale  de  moteur rotati f.  

r/m in  

679  Facu l tati f – D  Get  Tolérance  de  
fabri cati on  de  
survi tesse  de  
moteur l i néai re  

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
survi tesse  du  moteur en  fonction  
d 'une  valeur d éfi n i e  en  us ine  
déterm inée  par l es  val eu rs  
d 'attri bu ts  Vi tesse  assi gnée  de  
moteur l i néai re  et  Vi tesse  
maximale  de  moteur l i néa i re.  

m /s  

680  Facu l tati f – D  Get  Tolérance  de  
fabricati on  de  
su rchauffe  du  
moteur 

REAL Renvoie  l a  to l érance  de  
fabricati on  rel ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surchauffe  du  moteu r en  foncti on  
d 'une  valeur d éfi n i e  en  us ine  
rel ati ve  à  l a  températu re  
d 'en rou lement  maximale  du  
moteur.  

°C  

681  Facu l tati f – D  Get  Tolérance  de  
fabricati on  de  
su rcharge  
therm ique  du  
moteur 

REAL Renvoie  l a  to l érance  de  
fabricati on  rel ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surcharge  therm ique  du  moteu r 
en  fonction  d 'une  va leu r d éfi n i e  
en  us ine  relati ve  aux 
caractéri sti ques  assignées  de  
surcharge  therm ique  du  moteu r.  

%  de  l a  
va l eu r 
ass ignée  du  
moteur 

682  Facu l tati f – D  Get  Tolérance  de  
fabricati on  de  
su rchauffe  de  
l 'ondu leur 

REAL Renvoie  l a  to l érance  de  
fabricati on  rel ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surchauffe  de  l ' ondu l eu r.  

°C  

683  Facu l tati f – D  Get  Tolérance  de  
fabricati on  de  
su rcharge  
therm ique  de  
l 'ondu leur 

REAL Renvoie  l a  to l érance  de  
fabricati on  rel ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surcharge  therm ique  de  
l 'ondu leur.   

%  de  l a  
va l eu r 
ass ignée  de  
l 'ondu leur 
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ID  
attribu t  

Besoin  dans  
l a  m ise  en  
œuvre  

Règ le  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

684  Facu l tati f – 
BD  

Get   Tolérance  de  
fabricati on  de  
surchauffe  du  
converti sseu r 

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surchauffe  du  converti sseu r.  

°C  

685  Facu l tati f – 
BD  

Get   Tolérance  de  
fabricati on  de  
surcharge  
therm ique  du  
converti sseu r 

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surcharge  therm ique  du  
converti sseu r.   

%  de  l a  
val eu r 
assignée  du  
converti sseu
r 

693  Facu l tati f – 
BD  

Get   Tolérance  de  
fabricati on  de  
couran t de  terre  
du  
converti sseu r 

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
couran t de  terre  d u  
converti sseu r.  

Ampères  

686  Facu l tati f – 
BD  

Get   Tolérance  de  
fabricati on  de  
surchauffe  du  
régu lateu r de  
bus  

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surchauffe  du  régu l ateu r de  bus.   

°C  

687  Facu l tati f – 
BD  

Get   Tolérance  de  
fabricati on  de  
surcharge  
therm ique  du  
régu lateu r de  
bus  

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surcharge  therm ique  du  
régu lateu r de  bus.   

%  de  l a  
val eu r 
assignée  du  
régu lateu r 

688  Facu l tati f – 
BD  

Get   Tolérance  de  
fabricati on  de  
surtens i on  d u  
bus  

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
surtensi on  d u  bus.  

Vol ts   

689  Facu l tati f – 
BD  

Get   Tolérance  de  
fabricati on  de  
sous-tens i on  d u  
bus  

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
sous-tensi on  d u  bus.  

Vol ts  

690  Facu l tati f – E  Get   Tolérance  de  
fabricati on  du  
bru i t  de  réaction  

UDINT Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  tol érance  de  fabrication  du  
bru i t  de  réaction .   

Comptes  de  
bru i t  

691  Facu l tati f – E  Get   Tolérance  de  
fabricati on  de  
perte  de  s i gnal  
de  réaction  

REAL Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  to l érance  de  fabrication  de  
perte  de  s i gnal  de  réaction .  

%  de  l a  
tens ion  
nom inale  

692  Facu l tati f – E  Get   Tolérance  de  
fabricati on  de  
perte  de  
données  de  
réaction  

UDINT  Renvoie  l a  to l érance  de  
fabricati on  re l ati ve  à  l 'exception  
de  tol érance  de  fabrication  de  
perte  de  données  de  réaction .  

Paquets  de  
données  
perdus  
consécu ti fs   
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Tableau  1 01  – Attributs  Configuration  de  l imite  u ti l isateur d 'exception  

ID  
attri -  
but  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

694  Facu l tati f – D  Set   L im i te  de  
perte  de  
phase  du  
moteur 

REAL Défin i t  l a  va leur m in imale  
du  cou ran t de  phase  du  
moteur pour l ’ exception  
Perte  de  phase  d u  moteur.  
Le  cou ran t dans  chaque  
phase  du  moteur doi t  
dépasser cette  valeur 
pendant l ’ essai  de  perte  
de  phase  d u  moteur ou  
une  exception  Perte  de  
phase  du  moteur se  
produ i t.  La  réduction  de  
cette  val eu r d ’attri bu t  
d im inue  l a  sensib i l i té  aux 
cond i ti ons  de  perte  de  
phase.  Une  val eu r de  0  
doi t  d ésacti ver d e  man ière  
effi cace  l ’ essai  d e  perte  de  
phase  du  moteur.  

%  de  l a  
va l eu r 
assi gnée  du  
moteur 

695  Facu l tati f – D  Set   L im i te  
u ti l i sateu r de  
survi tesse  du  
moteur 

REAL Défin i t  l a  l im i te  u ti l i sateu r 
de  su rvi tesse  par rapport  
à  l a  vi tesse  assignée  d u  
moteur rotati f ou  à  l a  
vi tesse  maximale  du  
moteur l i néai re  adm issib le  
avant  d ' i n i ti er une  
exception  de  l im i te  
u ti l i sateu r d e  su rvi tesse  d u  
moteur.  

%  de  l a  
va l eu r 
assi gnée  du  
moteur 

696  Facu l tati f – D  Set   L im i te  
u ti l i sateu r de  
surchauffe  
du  moteur 

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rchauffe  du  moteu r.   

°C  

697  Facu l tati f – D  Set   Tolérance  de  
fabricati on  
de  su rcharge  
therm ique  du  
moteur 

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rcharge  therm ique  du  
moteur.   

%  de  l a  
va l eu r 
ass ignée  du  
moteur 

698  Facu l tati f – D  Set   L im i te  
u ti l i sateu r de  
surchauffe  
de  l 'ondu leur 

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rchauffe  de  l ' ondu l eu r.   

°C  

699  Facu l tati f – D  Set   L im i te  
u ti l i sateu r de  
surcharge  
therm ique  de  
l 'ondu leur 

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rcharge  therm ique  de  
l 'ondu leur.   

%  de  l a  
va l eu r 
ass ignée  de  
l 'ondu leur 

700  Facu l tati f – BD  

(Converti sseur 
i n tég ral  
un i quement)  

Set   L im i te  
u ti l i sateu r de  
surchauffe  
du  
converti sseu r 

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rchauffe  du  
converti sseu r.   

°C  

701  Facu l tati f – BD  

(Converti sseur 
i n tég ral  
un i quement)  

Set   L im i te  
u ti l i sateu r de  
surcharge  
therm ique  du  
converti sseu r 

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rcharge  therm ique  du  
converti sseu r.  

%  de  l a  
va l eu r 
ass ignée  du  
converti sse
ur 

709  Facu l tati f – BD  

(Converti sseur 
i n tég ral  
un i quement)  

Set   L im i te  
u ti l i sateu r de  
couran t de  
terre  du  
converti sseu r 

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
couran t de  terre  d u  
converti sseu r 

%  tolérance  
de  
fabricati on  
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ID  
attri -  
but  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

702  Facu l tati f – BD  

(Converti sseur 
i n tég ral  
un i quement)  

Set   L im i te  
u ti l i sateu r de  
surchauffe  
du  régu lateur 
de  bus  

REAL Défin i t  l a  l im i te  u ti l i sateu r 
re l ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
surchauffe  du  régu l ateu r 
de  bus.   

°C  

703  Facu l tati f – BD  

(Converti sseur 
i n tég ral  
un i quement)  

Set   L im i te  
u ti l i sateu r de  
surcharge  
therm ique  du  
régu lateu r de  
bus  

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rcharge  therm ique  du  
régu lateu r de  bus.   

%  de  l a  
va l eu r 
ass ignée  du  
régu lateu r 

704  Facu l tati f – BD  Set  L im i te  
u ti l i sateu r d e  
surtens i on  
du  bus  

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rtens i on  d u  bus.  A 
l ' i nverse  de  l a  tol érance  
de  fabricati on  
correspondante,  exprimée  
en  Vol ts ,  l a  l im i te  
u ti l i sateu r repose  sur l e  
pou rcentage  de  tension  de  
bus  nom inal e  en  
foncti onnement.  

%  de  
tension  de  
bus  à  
couran t 
con ti nu   

705  Facu l tati f – BD  Set  L im i te  
u ti l i sateu r d e  
sous-tens i on  
du  bus  

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  sous-
tension  du  bus.  A l ' i nverse  
de  l a  to l érance  de  
fabricati on  
correspondante,  exprimée  
en  Vol ts ,  l a  l im i te  
u ti l i sateu r repose  sur l e  
pou rcentage  de  tension  de  
bus  nom inal e  en  
foncti onnement.  

%  de  
tension  de  
bus  à  
couran t 
con ti nu  

706  Facu l tati f – E  Set   L im i te  
u ti l i sateu r du  
bru i t  de  
réaction  

UDINT  Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  
su rcharge  du  bru i t  de  
réaction .  Un  exemple  de  
comptes  de  bru i t  se  
présente  sous  l a  forme de  
trans i ti ons  s imu l tanées  
des  canaux A et  B  d ' un  
d i sposi ti f de  réaction  à  
codeu r à  q uadrature.  

Comptes  de  
bru i t  

707  Facu l tati f – E  Set   L im i te  
u ti l i sateu r de  
perte  de  
s i gnal  d e  
réaction  

REAL Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
l im i te  u ti l i sateur de  perte  
de  s i gnal  de  réaction .  Le  
matériel  d ' i n terface  de  
réaction  con trôl e  
généralement  l es  n i veaux 
de  tens i on  moyens  des  
s i gnaux en trants.  Les  
cond i ti ons  de  perte  de  
s i gnal  d e  réaction  exi stent  
l orsque  l es  n i veaux de  
tension  moyens  bai ssen t 
en  d essous  d 'un  
pou rcentage  de  l a  chu te  
de  tens i on  adm ise  par l a  
tol érance  de  fabricati on  de  
perte  de  s i gnal  de  
réaction .  

%  de  chu te  
de  tensi on  
avec 
tol érance  de  
fabricati on  
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ID  
attri -  
but  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

708  Facu l tati f – E  Set   L im i te  
u ti l i sateu r de  
perte  de  
données  de  
réaction  

UDINT  Défin i t  l a  l im i te  u ti l i sateu r 
rel ati ve  à  l 'excepti on  de  
tolérance  de  fabricati on  de  
perte  de  données  de  
réaction .  Pou r l es  
d i sposi ti fs  de  réaction  
numériques,  l e  matérie l  
d ' i n terface  de  réaction  
con trôl e  l ' i n tég ri té  d es  
données  transférées  au  
d i sposi ti f de  réaction  via  l a  
connexi on  en  séri e.  Les  
cond i ti ons  de  perte  de  
données  de  réaction  
exi stent  l orsque  deux 
paquets  de  données  ou  
p l us  consécuti fs  sont  
perdus  ou  corrompus.  

Paquets  de  
données  
perdus  
consécu ti fs   

 

7.3. 1 7  Attribu t de  configuration  d 'action  d 'exception  d ’axe  

7.3. 1 7. 1  Général i tés  

L'attribut  de  configuration  du  Tableau  1 02  commande l 'action  réa l isée  par l e  d ispos i ti f su i te  à  
une  cond i ti on  d 'exception .  Une  seu le  action  d 'exception  est défi n ie  pour chaque exception  
prise  en  charge.  

Tableau  1 02  – Attribut Configuration  d 'action  d 'exception  d ’axe  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

672  Obl i gatoi re  
– Tous  

Set   Action  
d 'exception  
d ’axe  

USINT 
[64]  

L 'attri bu t  Action  
d 'exception  d ’ axe  est  une  
matri ce  de  64  é l éments  
d 'octets  énumérés  qu i  
spéci fi e  l 'action  déd iée  à  
l 'exception  standard  
associée.  

Voi r l a  sémanti que  en  
7 . 3 . 1 7. 2  pour p l us  de  
détai l s .  

Énumération :  
0  =  I gnorer (F )  
1  =  Alarme  (F )  
2  =  Défaut  
seconda i re  (F)  
3  =  Défaut  pri ncipal  
(O)  

4  à  254  =  réservé  

255  =  Non  pri s  en  
charge  

673  Obl i gatoi re  
– Tous  

Set   Action  
d 'exception  
d ’axe  Mfg  

USINT 
[64]  

L 'attri bu t  Action  
d 'exception  d ’ axe  est  une  
matri ce  de  64  é l éments  
d 'octets  énumérés  qu i  
spéci fi e  l 'action  déd iée  à  
l 'exception  spéci fi q ue  au  
fourn i sseur associée.  

Voi r l a  sémanti que  en  
7. 3. 1 7. 2  pour p l us  de  
détai l s  

Énumération :  
0  =  I gnorer (F )  
1  =  Alarme  (F )  
2  =  Défaut  
seconda i re  (F)  
3  =  Défaut  pri ncipal  
(O)  

4  à  254  =  réservé  

255  =  Non  pri s  en  
charge  

 

7.3. 1 7.2  Sémantique:  Attributs  N°  672  et 673  – Action  d 'exception  d ’axe  

Les  attributs  Action  d 'exception  d ’axe  et Action  d 'exception  d ’axe  – Mfg .  son t des  matrices  de  
64  élémen ts  d 'octets  énumérés  qu i  spéci fi ent  l 'action  correspondan t respectivemen t à  
l 'exception  standard  ou  spéci fique  au  constructeur associée  (voi r Tableau  1 03) .  Pour une  
exception  donnée,  certa ines  actions  d 'exception  peuvent ne  pas  être  prises  en  charge.  Ten ter 
une  prise  en  charge  doi t  générer une  erreur.  Chaque produ i t  d u  d ispos i ti f doi t  spéci fier l es  
actions  d ispon ib les  pour chaque  exception  prise  en  charge.  S i  une  exception  spéci fi que  n 'est  
pas  prise  en  charge  par l e  d ispos i ti f,  l a  seu le  énumération  d 'action  d 'exception  val i de  est 
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“Non  pris  en  charge” .  Tenter de  sais i r tou te  au tre  valeur dans  l 'é lément associé  à  une  
exception  non  prise  en  charge  génère  une  erreur.  

Tableau  1 03  – Défin i tions  de  l 'action  d 'exception  d ’axe  

Énum.  Besoin  dans  l a  
m ise  en  œuvre  

Nom  Description  

0  Facu l tati f I gnorer Demande  au  d i sposi ti f d ' i gnorer complètement  l a  cond i ti on  d 'exception .  
Pour certaines  exceptions  essen tie l l es  au  fonctionnement d ’ axe,  i l  peu t  
ne  pas  être  possib le  d ' i gnorer l a  cond i ti on .  

1  Facu l tati f Alarme  L'action  Al arme défi n i t  s implement  l e  b i t  associé  dans  l e  mot  Alarmes  
d ’axe,  mais  n 'a  aucun  impact su r l e  comportement  d ’axe.  Pour certai nes  
exceptions  essen tie l l es  au  fonctionnement d u  d i sposi ti f,  i l  peu t  ne  pas  
être  poss ible  de  sél ectionner cette  action  ou  tou te  au tre  action  qu i  n "a  
aucun  impact  su r l e  fonctionnement  du  d i spos i ti f.  

2  Facu l tati f  

 

Défau t  
seconda i re   

L 'action  Défaut  secondai re  s i gnale  l ' excepti on  en  défi n i ssan t l e  b i t  
associé  dans  l e  mot  Défauts  d ’ axe,  mais  n 'a  aucun  impact  su r l e  
comportement d ’axe.  Les  défau ts  secondai res  permettent  au  con trôl eu r 
d 'engager une  action  spéci fi que  à  l 'appl i cati on  en  réponse  à  l a  cond i ti on  
d 'exception .  Pour certa ines  exceptions  essen ti el l es  au  foncti onnement du  
d i sposi ti f,  i l  peu t  ne  pas  être  possib le  d e  s implement i nd iquer l a  cond i ti on  
comme étan t  un  défaut  secondai re  et  de  n 'avoi r aucun  impact  su r l e  
fonctionnement du  d i sposi ti f.  Les  converti sseu rs  (B)  exécu tan t  une  action  
d ’excepti on  Défau t  secondai re  conti nuent  à  fourn i r l ’ a l imentati on  d u  bus  à  
courant  conti nu  et  ne  défi n i ssen t pas  l e  b i t  Décharger l e  bus  à  courant  
con ti nu  dans  l ’ attri bu t  Statu t  d ’ axe.  

International  Electrotechnical  Commission

 



 – 540  – I EC 61 800-7-202: 201 5  © I EC  201 5  

Énum.  Besoin  dans  l a  
m ise  en  œuvre  

Nom  Description  

3  Obl i gatoi re  Défau t  
pri ncipal  

L 'action  Défaut  pri ncipal  se  tradu i t  par l a  défi n i ti on  du  b i t  associé  dans  l e  
mot Défauts  et  par l 'arrêt  d ’ axe  selon  l a  "mei l l eure"  méthode  d 'arrêt  
d i spon ibl e  défi n ie  en  us ine.  Cette  "mei l l eu re"  méthode  d 'arrêt  i ncl u t  l a  
méthode  de  décél ération  du  moteu r j usqu 'à  l 'arrêt,  et  l 'état  fi nal  d ’ axe  
compte  tenu  du  n i veau  prévu  de  commande  encore  d i spon ibl e .  Le  n i veau  
de  commande  d ’axe  d i spon ib le  dépend  de  l a  cond i ti on  d 'exception  
spéci fi que  et  du  mode  de  commande  confi guré.  

Les  méthodes  de  décél ération  d i spon ib l es  sont  défi n ies  par l ' attri bu t  
Action  d 'arrêt.  Les  actions  d 'arrêt  standard ,  cl assées  en  n i veaux de  
contrôl e  d e  décél ération  décroi ssants,  sont  l es  su i vantes:  

1 .  Décel  rampée  

2 .  Décel  de  l im i te  de  cou rant  

3 .  Arrêt  progressi f  

En  général ,  l a  "mei l l eu re"  action  d 'arrêt  est  l a  méthode  de  décélération  l a  
m ieux con trôlée  tou j ou rs  d i spon ibl e  compte  tenu  de  l a  cond i ti on  
d 'exception .  

Alors  que  l 'état  d ’ axe  fi nal  après  un  défau t  pri ncipal  est  tou j ou rs  l 'état  de  
défau t  pri ncipa l ,  l 'état  fi nal  de  l a  s tructure  de  pu i ssance  en  réponse  à  
l 'action  d 'exception  de  défau t  pri ncipal  peu t  être  l 'u n  des  états  su ivants  
cl assés  en  n i veaux de  fonctionnal i té  de  commande  décroissan ts :  

1 .  Ma in ten i r (arrêté  avec coupl e  de  main ti en)  

2 .  Désacti ver (arrêté  avec structu re  de  pu i ssance  désacti vée)  

3 .  I n terruption  (arrêté  avec acti on  d 'arrêt)  

Le  "mei l l eu r"  état  fi nal  d e  l a  s tructure  de  pu i ssance  est  cel u i  présentant  l e  
p l us  de  fonctionnal i tés  de  commande  encore  d i spon ib l es  compte  tenu  de  
l a  cond i ti on  d 'excepti on .  

L’action  d ’arrêt  spéci fi q ue  et  l ’ état  fi nal  associé  à  u ne  action  d ’excepti on  
Défau t  pri ncipa l  donnée  sont  captu rés  dans  l ’ attri bu t  Action  Défau t  d ’ axe  
qu i  est  i ncl us  d ans  l ’ enreg istrement de  j ou rna l  de  défauts.  Les  
énumérati ons  Action  Défau t  d ’ axe  son t  l es  su i vantes:  

Énumérations  Acti on  d ’arrêt:  

0  =  Pas  d ’action  
1  =  (réservé)  
2  =  Arrêt  rampé  
3  =  Arrêt  de  l im i te  de  courant  
4  =  Arrêt  prog ressi f 

Énumérations  Changement  d ’é tat:  

0  =  Pas  d ’action  
1  =  Main ten i r 
2  =  Désacti ver 
3  =  I n terruption  

S i  l 'appl i cation  exige  une  action  d 'excepti on  q u i  est  une  action  d 'arrêt  p l us  
sévère  q ue  l a  "mei l l eu re"  méthode  défi n i e  en  us ine,  l e  con trôl eur doi t  
i n i t i er cette  action .  

S i  l 'appl i cation  exige  une  action  d 'excepti on  moins  sévère  que  l a  
"mei l l eu re"  méthode  défi n i e  en  us ine,  l e  con trôl eu r d oi t  confi gurer 
l ' i nstance  d ’axe  de  d i sposi ti f pour une  action  d 'excepti on  Défau t  
seconda i re  et  trai ter d i rectement  l e  défaut.  Cela  peut  mettre  en  danger l e  
d i spos i ti f et  l es  composants  du  moteur,  et  l e  d i sposi ti f doi t  l 'admettre  
un iquement s ' i l  peu t  rester acti f,  quoique  temporel .  Cela  est  
parti cu l i èrement  important  dans  l es  appl i cati ons  dans  l esquel l es  l a  va leu r 
du  produ i t  est  supéri eure  à  cel l e  du  moteur ou  d u  d i spos i ti f.  
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Énum.  Besoin  dans  l a  
m ise  en  œuvre  

Nom  Description  

   Lorsque  l ’ action  d ’excepti on  Défaut  pri nci pal  est  appl i quée  à  un  d i spos i ti f 
de  converti sseur (B),  l ’ action  d ’ arrêt  n ’ est  pas  appl i cabl e  (0  =  Pas  
d ’action ).  Les  états  fi naux de  Désacti ver ou  I n terruption  pour l e  
converti sseu r son t  appl i cables  avec cependant  I n terruption  exécutan t  
l ’Action  d ’ i n terruption  confi gurée.  Dans  tous  l es  cas,  l e  b i t  Décharger l e  
bus  à  cou rant  con ti nu  de  l ’ attri bu t  Statu t  d ’ axe  du  converti sseur est  défi n i  
permettant  au  système  de  commande  de  générer u ne  excepti on  Partage  
du  bus  sur tous  l es  d i sposi ti fs  d ’en traînement qu i  consomment  
l ’ a l imentation  du  bus  à  cou ran t  conti nu  provenant de  ce  converti sseu r.  

Lorsque  pl us ieurs  défau ts  pri ncipaux se  produ isen t  avec d i fférentes  
actions  d 'arrêt,  l 'action  d 'arrêt  associée  l a  p l us  sévère  est  appl i q uée,  
c'est-à-d i re  l 'action  d 'arrêt  qu i  exi ge  l e  n i veau  de  fonctionnal i té  de  
commande  l e  p l us  fa ibl e.  Cette  règ l e  s 'appl i que  égal ement  à  l ' action  
d 'arrêt  associée  à  l 'Action  d 'arrêt,  e l l e-même associée  à  une  demande  
Désacti vation .  

4  à  254   Réservé  -  

255  Obl i gatoi re   Non  pri s  
en  charge  

L 'Action  d 'exception  non  pri se  en  charge  est  l a  val eur affectée  aux 
Exceptions  qu i  ne  sont  pas  pri ses  en  charge  par l e  d i sposi ti f.  Tenter 
d 'affecter une  action  d 'excepti on ,  au tre  que  l 'action  Non  pri s  en  charge,  à  
une  exception  non  pri se  en  charge  par l e  d i spos i ti f génère  une  erreur.  

 

7.3. 1 8  Attribu ts  de  défaut d ' in i tial isation  

7.3. 1 8. 1  Général i tés  

Le Tableau  1 04  con tien t  tous  l es  attribu ts  de  défaut d ' in i tia l i sation  associés  à  une  i nstance  
Objet Axe  de  d ispos i ti f de  mouvement.  Les  Défau ts  d ' in i ti a l i sation  sont des  cond i tions  qu i  se  
produ isen t l ors  du  processus  d ' i n i ti al isation  du  d ispos i ti f,  empêchant son  fonctionnement 
normal .  
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Tableau  1 04 – Attributs  Défaut d ' in i ti al isation  

ID  
attribut  

Besoin  dans  
l a  m ise  en  

œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

674  Obl i gatoi re  
– Tous  

Get   Défau ts  
d ' i n i ti a l i sation  

DWORD Matri ciel  q u i  représente  
l 'état  de  tous  l es  défauts  
d ' i n i ti a l i sation  standard .  
Ces  défau ts  empêchent 
tou t  mouvement  et  ne  
présentent  aucune  action  
de  défaut  confi gu rable.  I l  
s 'ag i t,  par exemple,  de  
données  de  mémoi re  
corrompues,  d 'erreurs  
d 'éta l onnage,  de  
problèmes  de  démarrage  
de  m icrolog ici el  ou  d 'une  
val eu r d 'attri bu t  de  
confi gu rati on  non  val i de.  
Les  défauts  
d ' i n i ti a l i sation  ne  peuvent  
pas  être  supprimés  avec 
une  demande  
Réin i ti a l i sati on  su i te  à  u n  
défau t,  b i en  qu 'un  cycle  
d 'a l imentati on  offre  u ne  
nouvel l e  opportun i té  à  
l ' i n i ti a l i sation .   

Voi r l a  
sémanti que  
en  7. 3. 1 8. 2 .  

675  Obl i gatoi re  
– Tous  

Get   Défau ts  
d ' i n i ti a l i sation  
Mfg  

DWORD Matri ciel  q u i  représente  
l 'état  de  tous  l es  défau ts  
d ' i n i ti a l i sation  
spéci fi ques  au  
constructeu r.  Ces  
défau ts  empêchent tou t  
mouvement et  ne  
présentent  aucune  action  
de  défaut  confi gu rable.  I l  
s 'ag i t,  par exemple,  de  
données  de  mémoi re  
corrompues,  d 'erreurs  
d 'éta l onnage,  de  
problèmes  de  démarrage  
de  m icrolog ici el  ou  d 'une  
val eu r d 'attri bu t  de  
confi gu rati on  non  val i de.  
Les  défauts  
d ' i n i ti a l i sation  ne  peuvent  
pas  être  supprimés  avec 
une  demande  
Réin i ti a l i sati on  su i te  à  u n  
défau t,  b i en  qu 'un  cycle  
d 'a l imentati on  offre  u ne  
nouvel l e  opportun i té  à  
l ' i n i ti a l i sation .   

Voi r l e  
Tableau  de  
Défaut  
d ' i n i ti a l i sation  
Mfg  

(Publ i é  d ans  
l e  manuel  d u  
produ i t)  

 

7.3. 1 8.2  Sémantique:  Tableau  Défaut d ' in i ti al isation  standard  

Le  Tableau  1 05  défin i t  u ne  l i ste  de  défauts  standard  associés  à  l 'attribu t Défauts  
d ' in i tia l i sation  et  également appl icable  à  l 'attribut  Code de  défau t d ' i n i tia l isation .  
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Tableau  1 05 – Tableau  Défaut  d ' in i ti al isation  standard  

Bi t  Exception  Description  

0  --  Réservé  --  Ce  b i t  n e  peut  pas  être  u ti l i sé  car l e  Code  de  défaut  est  défi n i  par l e  
numéro  de  b i t  d 'exception  associé,  un  Code  de  défau t  nu l  i nd i quan t 
l 'absence  d 'une  cond i ti on  de  d éfau t.  

1  Défaut  de  somme de  
contrôl e  de  b loc d 'amorçage  

Erreur de  somme de  con trôle  ou  erreur CRC pour l e  b l oc d 'amorçage  
du  d i sposi ti f CIP  Motion  détectée  comme parti e  i n tégrante  d 'u n  
au totest  

2  Défaut  de  somme de  
contrôl e  de  b loc pri nci pal  

Erreur de  somme de  contrôle  ou  erreur CRC pour l e  b l oc  pri ncipal  du  
d i spos i ti f CIP  Motion  détectée  comme parti e  i n tégran te  d 'u n  au totest.  

3  Défaut  de  somme de  
contrôl e  de  mémoi re  non  
vol ati l e  

Erreur de  somme de  contrôle  ou  erreur CRC pour l a  mémoi re  non  
vol ati l e  d u  d i sposi ti f CI P  Motion  détectée  comme parti e  i n tégran te  
d 'un  au totest.  

4  à  31  --  Réservé  --   

 

7.3. 1 9  Attribu ts  Inh ibi tion  de  démarrage  

7.3. 1 9. 1  Général i tés  

Le Tableau  1 06  con tient tous  l es  attributs  d ' i nh ib i ti on  de  démarrage  associés  à  une  i nstance  
Objet Axe  de  d isposi ti f de  mouvement.  Les  I nh ib i ti ons  de  démarrage  son t  des  cond i tions  qu i  
empêchent  l 'axe  de  mouvement de  passer de  l 'état  Arrêté  à  l 'u n  des  états  opérationnels.  

Tableau  1 06 – Attributs  d ' inh ibi tion  de  démarrage  

ID  
attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

676  Obl i gatoi re  
– D  

Get   I nh ib i ti ons  
de  
démarrage  

WORD Matri ciel  q u i  spéci fi e  l 'état  en  
cours  de  tou tes  l es  
cond i ti ons  s tandard  qu i  
b l oquent l e  d émarrage  d ’axe.  

Voi r l a  
sémanti que  
en  7 . 3 . 1 9. 2 .  

677  Obl i gatoi re  
– D  

Get   I nh ib i ti ons  
de  
démarrage  
Mfg  

WORD Matri ciel  q u i  spéci fi e  l 'état  en  
cours  de  tou tes  l es  
cond i ti ons  spéci fi ques  au  
constructeu r q u i  b l oquent  l e  
démarrage  d ’axe.  

Voi r l e  
Tableau  
d ' I nh i b i ti on  
de  
démarrage  
Mfg .  

(Publ i é  d ans  
l e  manuel  d u  
produ i t)  

 

7.3. 1 9.2  Sémantique:  Tableau  Inh ibi tion  de  démarrage standard  

Le Tableau  1 07  défin i t  une  l i ste  d ' i nh ib i tions  de  démarrage  standard  associées  à  l 'attribu t  
I nh ib i tions  de  démarrage.  
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Tableau  1 07  – Tableau  Inh ibi tion  de  démarrage standard  

Bi t  Exception  Description  

0  --  Réservé  --  
Ce  b i t  n e  peu t  pas  être  u ti l i sé  car l e  Code  d ' i n h ib i ti on  de  démarrage  
est  défi n i  par l e  numéro  de  b i t  associé,  un  Code  d ' i n h ib i ti on  de  
démarrage  nu l  i nd i quant  l 'absence  d 'une  cond i ti on  de  défau t.  

1  Acti ver l ' en trée  d ’axe  Code  non  acti f.  

2  Moteur non  confi guré  Le  moteur associé  n 'a  pas  été  confi gu ré  pou r être  u ti l i sé.  

3  Réaction  non  confi gu rée  
Le  d i sposi ti f de  réacti on  associ é  n 'a  pas  été  confi gu ré  pou r être  
u ti l i sé.  

4  
Commutation  non  
confi gu rée  

La  fonction  de  commutation  du  moteur à  a imant permanent  associée  
n 'a  pas  été  confi gurée  pou r être  u ti l i sée.  

5  
Couple  de  sécu ri té  
désarmé acti f 

La  fonction  i n tégrée  de  sécu ri té  Coupl e  de  sécu ri té  d ésarmé est  
acti ve  en  fonction  d u  b i t  Coupl e  de  sécu ri té  d ésacti vé  acti f (b i t  3)  du  
S tatu t  Sécuri té  d ’axe  (Attri bu t  N °  761 )  d éfi n i  

6  à  1 5  --  Réservé  --   

 

7.3.20  Attribu ts  Défauts  APR 

7.3.20. 1  Général i tés  

Le  Tableau  1 08  con tient  tous  les  attributs  de  défau t APR (Rétabl issement de  posi ti on  
absolue)  associés  à  une  instance  Objet Axe  de  d ispos i ti f de  mouvement.  Les  défauts  APR 
son t des  cond i ti ons  qu i  peuvent se  produ ire  lors  du  processus  d ' in i tia l isation  du  d isposi ti f l ors  
de  tou te  tentati ve  de  rétabl issement de  l a  posi ti on  absolue  d 'un  axe.  Contrairement aux 
défau ts  d ' i n i tia l i sation ,  ces  défau ts  sont réparables  et  peuvent être  supprimés  via  une  
demande Réin i ti a l i sation  su i te  à  un  défau t.  
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Tableau  1 08  – Attributs  Défauts  APR 

ID   
Attribut  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d 'attribu t  Sémantique  
des  valeurs  

756  Facu l tati f – 
M ise  à  l ' échel l e  
du  d i sposi ti f 
d 'en traînement 
E  

Get  Défau ts  
APR 

WORD Matri cie l  q u i  représente  l 'état  d e  
tous  l es  défau ts  APR 
(Rétabl i ssement  de  pos i ti on  
absolue)  standard .  Un  défau t  
APR est  généré  l orsque  l e  
système ne  retrouve  pas  l a  
posi ti on  absol ue  d ’axe  après  u n  
cycle  d 'a l imentation ,  une  
réi n i ti a l i sati on  ou  u ne  
reconnexion .  Les  défau ts  APR 
sont  détectés  au  cours  de  l a  
confi gu rati on  ou  de  
l ' i n i ti a l i sation  i n i ti a l e  d ’ axe  
d 'en traînement.  Dans  l e  cas  
d 'un  défau t  APR,  l a  posi ti on  
rée l l e  d ’ axe  n 'est  p l us  corrél ée  à  
l a  posi ti on  d ’ axe  préa lab lement  
à  un  cycl e  d 'a l imentation ,  u ne  
réi n i ti a l i sati on  ou  u ne  
reconnexion .  Exemples  de  
défau ts  APR standards:  
désadaptati on  du  n uméro  de  
série  d e  réaction ,  désadaptation  
de  l ' I D  d ’axe,  changement de  
confi gu rati on  de  m ise  à  
l 'échel l e ,  etc.  Les  défau ts  APR 
sont  réparabl es  et  peuvent être  
supprimés  via  une  demande  
Réin i ti a l i sati on  su i te  à  u n  
défau t.  

Voi r l a  
sémanti que  en  
7. 3. 20. 2.  

757  Facu l tati f – 
M ise  à  l ' échel l e  
du  d i sposi ti f 
d 'en traînement 
E  

Get  Défau ts  
APR Mfg  

WORD Matri cie l  q u i  représente  l 'état  d e  
tous  l es  défau ts  APR 
(Rétabl i ssement  de  pos i ti on  
absolue)  spéci fi ques  au  
constructeu r.  Un  défaut  APR est  
généré  l orsque  l e  système ne  
retrouve  pas  l a  posi ti on  absol ue  
d ’axe  après  un  cycle  
d 'a l imentati on ,  u ne  
réi n i ti a l i sati on  ou  u ne  
reconnexion .  Les  défau ts  APR 
sont  détectés  au  cours  de  l a  
confi gu rati on  ou  de  
l ' i n i ti a l i sation  i n i ti a l e  d ’ axe  
d 'en traînement.  Dans  l e  cas  
d 'un  défau t  APR,  l a  posi ti on  
rée l l e  d ’ axe  n 'est  p l us  corrél ée  à  
l a  posi ti on  d ’ axe  préa lab lement  
à  un  cycl e  d 'a l imentation ,  u ne  
réi n i ti a l i sati on  ou  u ne  
reconnexion .  Les  défauts  APR 
sont  réparabl es  et  peuvent être  
supprimés  via  une  demande  
Réin i ti a l i sati on  su i te  à  u n  
défau t.  

Voi r l e  
Tableau  
Défau ts  APR 
Mfg  

(Publ i é  d ans  
l e  manuel  d u  
produ i t)  

 

7.3.20.2  Sémantique:  Tableau  Défauts  APR standard  

Le  Tableau  1 09  défin i t  une  l i s te  de  défauts  standard  associés  à  l 'attribut  Défauts  APR et 
également appl icable  à  l 'attribu t  Code  de  défau t APR.  
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Tableau  1 09  – Tableau  Défauts  APR standard  

Bi t  Exception  Description  

0  --  Réservé  --  
Ce  b i t  n e  peut  pas  être  u ti l i sé  car l e  Code  de  défau t  est  défi n i  par l e  numéro  
de  b i t  d 'exception  associé,  u n  Code  de  défau t  nu l  i nd i quant  l ' absence  d 'une  
cond i ti on  de  défaut.  

1  
Erreur d 'écri tu re  
mémoi re  

Erreur de  sauvegarde  des  données  de  posi ti on  absolue  dans  l a  mémoi re  NV.  

2  
Erreur de  l ectu re  
mémoi re  

Erreur de  l ectu re  des  données  de  pos i ti on  absolue  con tenues  dans  l a  
mémoi re  NV.  

3  
Désadaptati on  du  
numéro  de  séri e  de  
réaction  

Le  numéro  de  série  de  réaction  de  posi ti on  ne  correspond  pas  au  numéro  de  
série  de  réaction  sauvegardé  

4  
Défau t  d 'affectati on  
de  mémoi re  tampon  

Défaut  dû  à  l ' absence  de  mémoi re  RAM  suffi san te  pou r l a  sauvegarde  des  
données  APR.  

5  
Changement de  l a  
confi gu rati on  de  
m ise  à  l 'échel l e  

La  confi gu ration  de  l 'attri bu t  d e  m ise  à  l 'échel l e  pou r cet  axe  ne  correspond  
pas  à  l a  confi gu rati on  de  m ise  à  l 'éche l l e  sauvegardée.  

6  
Changement du  
mode  de  réaction  

Le  mode  Réaction  a  changé  et  ne  correspond  pas  à  l a  confi gu ration  du  mode  
réaction  sauvegardée.  

7  à  1 5  --  Réservé  --   

 

7.3.21  Attribu ts  de  statistiques  d ’axe  

Le Tableau  1 1 0  contient  l es  attribu ts  donnant des  statis ti ques  u ti l es  sur l e  fonctionnement 
d ’axe  de  mouvement.  

Tableau  1 1 0  – Attributs  Statistiques  d ’axe  

ID  
Attribut  

Besoin  dans  
l a  m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  des  
valeurs  

71 0  Facu l tati f – 
BD  

Get   Durée  de  m ise  
sous  tension  de  
commande  

REAL Temps  écou lé  depu is  l a  
dern ière  app l i cation  de  l a  
pu i ssance  de  Commande  
d ’axe.  

Secondes  

71 1  Facu l tati f – 
BD  

Get   Temps  
d 'exécu ti on  
cumu lé  

REAL Temps  cumu lé  de  m ise  
sous  tension  d ’axe  à  l 'état  
Exécution .   

Heu res  

71 2  Facu l tati f – 
BD  

Get   U ti l i sation  
d 'énerg ie  
cumu lée  

REAL Énerg ie  d e  sorti e  cumu lée  
d ’axe.  

kW•h  

71 3  Facu l tati f – 
D  

Get   Rotati ons  de  
moteur 
cumu lées  

LI NT Nombre  de  tou rs  cumu lés  
d ’axe  de  moteur  
(Moteurs  rotati fs  
un iquement)  

 

71 4  Facu l tati f – 
BD  

Get   Cycles  
d 'a l imentati on  
pri ncipal e  
cumu lés  

DINT Nombre  de  tou rs  cumu lés  
de  cycles  d u  secteur 
a l ternati f.  

 

71 5  Facu l tati f – 
BD  

Get   Cycles  de  
pu i ssance  de  
commande  
cumu lés  

DINT Nombre  de  tou rs  cumu lés  
de  cycles  de  pu i ssance  
de  commande.  

 

 

7.3.22  Attribu ts  d ' informations  sur l 'axe  

Le Tableau  1 1 1  con tient l es  attributs  donnan t des  i n formations  re latives  aux capaci tés  
matérie l l es  associées  de  l ' i nstance  Objet Axe  de  d ispos i ti f de  mouvement.  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 547  –  

Tableau  1 1 1  – Attributs  In formations  sur l 'axe  

ID  
Attri -  
but  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

720  Obl i gatoi re  – 
D  

Get  Tension  de  
sorti e  ass ignée  
de  l 'ondu leur 

REAL Valeu r assignée  de  l a  
tension  de  sorti e  d e  
l 'ondu leur d 'en traînement.  
Cette  val eur est  i ncorporée  
au  prog ramme du  d i sposi ti f.  

Vol ts  (eff. )  

721  Obl i gatoi re  – 
D  

Get  Cou ran t de  
sorti e  ass igné  
de  l 'ondu leur 

REAL Valeu r assignée  d u  cou ran t 
de  sorti e  de  l ' ondu l eu r 
d 'en traînement.  Cette  val eu r 
est  i ncorporée  au  
programme du  d i sposi ti f.  

Ampères  
(eff. )  

722  Obl i gatoi re  – 
D  

Get  Pu i ssance  de  
sorti e  ass ignée  
de  l 'ondu leur 

REAL Valeu r assignée  de  l a  
pu i ssance  de  sorti e  de  
l 'ondu leur d 'en traînement.  
Cette  val eur est  i ncorporée  
au  prog ramme du  d i sposi ti f.  

kW 

723  Facu l tati f – 
BD  

(Converti sseur 
i n tég ral  
un i quement)  

Get  Cou ran t de  
sorti e  ass igné  
du  converti sseur 

REAL Valeu r assignée  d u  cou ran t 
de  sorti e  du  converti sseur 
d 'en traînement.  Cette  val eu r 
est  déterm inée  par l 'axe  de  
mouvement  à  parti r du  
converti sseu r associé.  

Ampères  

724  Facu l tati f – 
BD  

(Converti sseur 
i n tég ral  
un i quement)  

Get  Pu i ssance  de  
sorti e  ass ignée  
du  converti sseur 

REAL Valeu r assignée  de  l a  
pu i ssance  de  sorti e  du  
converti sseu r 
d 'en traînement.  Cette  val eu r 
est  déterm inée  par l 'axe  de  
mouvement  à  parti r du  
converti sseu r associé.  

kW 
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ID  
Attri -  
but  

Besoin  dans  l a  
m ise  en  œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

725  Facu l tati f – D  Get  I D  d ’axe  de  
s tructu re  de  
pu i ssance  
d 'en traînement  

UDINT  Cette  val eur représente  un  
I D  affecté  par l e  fourn i sseu r 
du  d i sposi ti f d 'en traînement 
qu i  i d en ti fi e  de  man ière  
un ique  l a  structure  de  
pu i ssance  associée  à  cette  
i nstance  d ’ axe.  En  
revanche,  l e  matéri e l  d e  
structure  de  pu i ssance  
commun  ou  i denti que  à  
tou tes  l es  i nstances  d ’axe  
du  d i sposi ti f d 'en traînement 
(à  l 'exclus i on  des  axes  de  
réaction  pri ncipale)  peu t  
être  i den ti fi é  à  l ' a i de  de  
l 'attri bu t  I D  de  cl asse  de  
structure  de  pu i ssance  
d 'en traînement.  L ' I D  Axe  de  
structure  de  pu i ssance  
d 'en traînement  peu t  être  
i ncl us  comme parti e  
i n tég ran te  d u  segment de  
données  dans  l e  service  
Forward_Open  de  l a  
Connexion  CI P  Motion  afi n  
de  confi rmer que  l a  
structure  de  pu i ssance  
propre  à  cette  i nstance  
d ’axe  correspond  à  l a  
confi gu rati on  d u  contrôl eur.  
Les  i nstances  d ’ axe  avec 
des  structures  de  pu i ssance  
qu i  n e  son t  pas  confi gu rées  
son t  m ises  à  0 ,  i nd i quant  au  
d i sposi ti f qu ' i l  n 'est  pas  
nécessai re  de  véri fi er l ' I D  
Axe  de  structu re  de  
pu i ssance  d 'en traînement 
pou r ce  type  d ' i nstance  
d ’axe.  

Numéro  I D  

 

7.3.23  Attribu ts  E/S  à  usage  général  

Le Tableau  1 1 2  contien t l es  attribu ts  offrant des  E/S  analog iques  et numériques  d 'usage  
général  associés  à  l ' i nstance  Objet Axe  de  d ispos i ti f de  mouvement.  
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Tableau  1 1 2  – Attributs  E/S  à  usage général  de  d ispositi f d 'entraînement 

ID  
Attribu t  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

730  Facu l tati f – 
BD  

Get  En trées  
numériques  

DWORD Mot  à  32  b i ts  dont  l es  b i ts  
peuvent être  affectés  par l e  
fourn i sseur aux en trées  
numériques  à  usage  
général .  

Matri cie l  
spéci fi que  au  
fourn i sseur 

731  Facu l tati f – 
BD  

Set   Sorti es  
numériques  

DWORD Mot à  32  b i ts  dont  l es  b i ts  
peuvent être  affectés  par l e  
fourn i sseur aux sorti es  
numériques  à  usage  
général .  

Matri cie l  
spéci fi que  au  
fourn i sseur 

732  Facu l tati f – 
BD  

Get  En trée  
anal og i que  1  

REAL En trée  analog ique  de  
n i veau  1  à  usage  général .  

 %  pl e i ne  
échel l e  

733  Facu l tati f – 
D  

Get   En trée  
anal og i que  2  

REAL En trée  analog ique  de  
n i veau  2  à  usage  général .  

%  p lei ne  
échel l e  

734  Facu l tati f – 
BD  

Set   Sorti e  
anal og i que  1  

REAL Sorti e  anal og i que  de  
n i veau  2  à  usage  général .  

%  p lei ne  
échel l e  

735  Facu l tati f – 
BD  

Set   Sorti e  
anal og i que  2  

REAL Sorti e  anal og i que  de  
n i veau  2  à  usage  général .  

%  p lei ne  
échel l e  

736  Facu l tati f – 
BD  

Set   Véri fi cation  de  
l 'en trée  
d 'acti vation  du  
d i sposi ti f 
d 'en traînement  

BOOL Valeu r booléenne  q u i  
con trôl e  s i  l e  d i spos i ti f 
d 'en traînement doi t  ou  non  
véri fi er régu l i èrement  l 'état  
de  l 'en trée  d 'acti vati on  du  
d i sposi ti f d 'en traînement.  
Lorsque  l a  véri fi cati on  de  
l 'en trée  d 'acti vation  du  
d i sposi ti f d 'en traînement  
est  acti vée,  u ne  en trée  
d 'acti vation  du  d i sposi ti f 
i nacti ve  génère  u ne  
cond i ti on  I nh ibi ti on  de  
démarrage.  Lorsque  
l 'en trée  d 'acti vation  du  
d i sposi ti f d 'en traînement  
est  désacti vée,  une  
exception  En trée  
d 'acti vation  du  d i sposi ti f 
d 'en traînement désacti vée  
est  générée.  Lorsque  l a  
véri fi cation  de  l ' en trée  
d 'acti vation  du  d i sposi ti f 
d 'en traînement est  
désacti vée,  l e  d i sposi ti f 
d 'en traînement ne  doi t  pas  
véri fi er l 'état  de  l 'en trée  
d 'acti vation  du  d i sposi ti f 
d 'en traînement.   

0  =  Désacti vé  

1  =  Acti vé  
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ID  
Attribu t  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type de  
données  

Description  d ’ attribu t  Sémantique  
des  valeurs  

737  Facu l tati f – 
D  

Set   Véri fi cation  de  
l 'en trée  de  
surcou rse  du  
matériel  

BOOL Valeu r booléenne  q u i  
con trôl e  s i  l e  d i spos i ti f 
d 'en traînement doi t  ou  non  
véri fi er régu l i èrement  l 'état  
des  en trées  de  su rcourse  
du  matériel  posi ti ve  et  
négati ve.  Lorsque  l a  
Véri fi cation  de  l 'en trée  de  
surcou rse  du  matéri e l  est  
acti vée,  une  en trée  
Surcou rse  d u  matériel  
i nacti ve  génère  u ne  
exception  Su rcourse  d u  
matérie l  posi ti ve  ou  
négati ve  associée.  Lorsque  
l a  Véri fi cati on  de  surcourse  
du  matériel  d 'en traînement  
est  désacti vée,  l e  d i sposi ti f 
d 'en traînement ne  doi t  pas  
véri fi er l 'état  des  en trées  
Surcou rse  d u  matériel .   

0  =  Désacti vé  

1  =  Acti vé  

 

7.3.24 Attribu ts  Mode local  

Le Tableau  1 1 3  con tient  tous  les  attribu ts  de  mode l ocal  associés  à  une  i nstance  Objet Axe  
de  d isposi ti f de  mouvement.  Ces  attribu ts  rég issen t l e  comportement de  l ' i nstance  Objet  Axe  
de  d isposi ti f de  mouvement l orsqu 'une  i n terface  de  d ispos i ti f d 'en traînement (c'est-à-d i re  non  
CIP  Motion)  l ocale  demande  l e  contrôle  du  comportement d ’axe.  

Tableau  1 1 3  – Attributs  Configuration  du  mode local  

ID  
Attrib
ut  

Besoin  
dans  l a  
m ise  en  
œuvre  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

750  Facu l tati f  Set   Commande  
l ocale  

USINT  Mécan isme permettant  au  
con trôl eu r d 'au tori ser une  
i n terface  l ocal e  à  d emander 
une  commande  l ocal e.  La  
commande  impl i que,  d ans  ce  
cas,  l a  possib i l i té  de  mod i fi er 
l 'état  ou  l e  comportement  
d ’axe.  

Commande  l ocale  Non  adm ise  
confi gu re  l e  d i sposi ti f afi n  
d 'empêcher une  i n terface  
l ocale  d e  prendre  l e  contrô le  
du  d i spos i ti f d 'en traînement.  

Commande  l ocale  Adm ise  sous  
cond i ti on  confi gu re  l e  d i spos i ti f 
afi n  d 'empêcher une  i n terface  
l ocale  d e  prendre  l e  contrô le  
d ’axe,  ce  dern ier étant  à  un  
état  opérationnel  (Exécution  ou  
Essais ,  par exemple).  

Commande  l ocale  Adm ise  
confi gu re  l e  d i sposi ti f afi n  
d 'au tori ser u ne  i n terface  l ocal e  
à  prend re  l e  contrôl e  d ’axe,  
même dans  un  État  
opérati onnel .  Certa ins  
d i spos i ti fs  peuvent ne  pas  
prend re  en  charge  cet  état.  

Énumération :  

0  =  Non  adm is  
(O)  

1  =  Adm is  sous  
cond i ti on  (F)  

2  =  Adm is  (F)  

3  à  255  =  
réservé  
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7.3.25  Attributs  Sécuri té  d ’axe  

Le  tableau  d ’attribu ts  su ivan t comprend  les  attribu ts  d ’axe  associés  à  l a  fonctionnal i té  de  
sécuri té  «  su r réseau  »  associée  à  une  instance  Objet Axe  de  d isposi ti f de  mouvement 
i ncluse  dans  un  D isposi ti f d ’en traînement de  sécuri té  CIP  Motion .  Ces  attribu ts  représenten t 
l ’état en  cours  d ’un  Noyau  de  sécuri té  in tégré  dans  le  d ispos i ti f conçu  pour i n terag i r avec un  
Contrôleur de  sécuri té  externe  via  une  connexion  CIP  Safety™ 1 7.  

Les  attribu ts  État de  sécuri té  d ’axe,  Statu t de  sécuri té  d ’axe  et Défaut de  sécuri té  d ’axe  
défin is  dans  l e  Tableau  1 1 4  sont basés  sur l es  valeurs  l ues  des  attribu ts  rés idants  dans  des  
objets  associés  au  Noyau  de  sécuri té  et  sont u ti l i sés  par l e  système de  commande de  
mouvement pour con trôler l e  comportement du  Noyau  de  sécuri té  via  l a  Connexion  CIP  
Motion .  

NOTE  Le  D ispos i ti f d ’ en traînement  de  sécuri té  CI P  Moti on ,  l e  Noyau  de  sécuri té,  l a  Connexion  CIP  Safety™  ains i    
que  l es  ob jets  re lati fs  à  l a  sécuri té  associés  et  l eurs  attri bu ts  ne  rel èvent pas  d u  domaine  d ’appl i cation  de  l a  
présente  norme.  Leur spéci fi cation  peut  être  consu l tée  en  [30] .  

Tableau  1 1 4 – Attributs  Statut  de  sécuri té  d ’axe  

ID  
Attribu t  

Besoin  dans   
m ise  en  œuvr  

Règle  
d 'accès  

NV Nom  de  
l ’ attribu t  

Type  de  
données  

Description  d ’ attribut  Sémantique  
des  valeurs  

760  Facu l tati f – 
Sécuri té  DE  
un iquement  

Get   É tat  de  
sécuri té  
d ’axe  

USINT Énumération  à  8  b i ts  qu i  i n d i que  
l ’ état  d e  l ’Obj et  Superviseu r d e  
sécuri té  associé  du  d i sposi ti f.  I l  
n ’ y a  qu ’ un  seu l  Obj et  
Superviseur de  sécu ri té  
desservant l e  d i sposi ti f CI P  
Moti on  de  sorte  que  son  état  
concerne  tou tes  l es  i nstances  
d ’Axe  appl i cabl es  du  d i sposi ti f.  
Ceci  s i gn i fi e  que  tou tes  l es  
i nstances  de  cet  objet  on t  l e  
même état  pou r cet  attri bu t  

Énum  

 

761  Facu l tati f – 
Sécuri té  DE  
un iquement  

Get   S tatu t  de  
sécuri té  
d ’axe  

DWORD Ensemble  de  b i ts  i n d iquant  l e  
s tatu t  des  foncti ons  de  sécuri té  
normal i sées  pou r l ’ axe  te l  
qu ’ i nd iqué  par l e  Noyau  de  
sécuri té  i n tég ré  

Matri cie l  

 

762  Facu l tati f – 
Sécuri té  DE  
un iquement  

Get   S tatu t  de  
sécuri té  
d ’axe  – 
Mfg  

DWORD Ensemble  de  b i ts  i n d iquant  l e  
s tatu t  des  foncti ons  de  sécuri té  
spéci fi ques  au  constructeu r pour 
l ’ axe  te l  q u ’ i n d iqué  par l e  Noyau  
de  sécuri té  i n tégré  

Matri cie l  
0  à  31  

Spéci fi que  au  
constructeu r 

763  Facu l tati f – 
Sécuri té  DE  
un iquement  

Get   Défauts  
de  
sécuri té  
d ’axe   

DWORD Ensemble  de  b i ts  i n d iquant  l e  
s tatu t  de  défau t  d e  sécuri té  de  
l ’ axe  associé  à  l a  fonctionnal i té  
de  sécuri té  normal i sée  te l  
qu ’ i nd iqué  par l e  Noyau  de  
sécuri té  i n tég ré  

Matri cie l  

 

764  Facu l tati f – 
Sécuri té  DE  
un iquement  

Get   Défauts  
de  
sécuri té  
d ’axe  – 
Mfg  

DWORD Ensemble  de  b i ts  i n d iquant  l e  
s tatu t  de  défau t  d e  sécuri té  de  
l ’ axe  associé  à  l a  fonctionnal i té  
de  sécuri té  spéci fi q ue  au  
constructeu r te l  q u ’ i nd iqué  par l e  
Noyau  de  sécu ri té  i n tég ré  

Matri cie l  
0  à  31  

Spéci fi que  au  
constructeu r  

NOTE  Voi r [30]  pour u ne  défi n i ti on  complète  des  énumérations,  matri ciel s  et  comportement d ’état  
correspondant.  

 

___________ 

1 7  CI P  Safety™  est  une  marque  de  ODVA,  I nc.  Cette  i n formation  est  fourn ie  pour l a  commod i té  des  u ti l i sateu rs  de  
l a  présente  norme  i n ternationale  et  ne  consti tue  en  aucun  cas  un  en téri nement  par l ' I EC  du  déten teu r de  l a  
marque  ou  de  l ’ un  que lconques  de  ses  produ i ts .  La  conform i té  à  ce  profi l  n ’ impl i q ue  pas  l ’ u ti l i sation  de  l a  
marque  CIP  Safety™ .  L'u ti l i sation  de  l a  marque  CIP  Safety™  nécess i te  l ’ au tori sation  de  ODVA,  I nc.  
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7.4  Servicescommuns  

7.4. 1  Services  pris  en  charge  

L'Objet Axe  de  d ispos i ti f de  mouvement fourn i t l es  services  communs  CIP  spéci fiés  dans  le  
Tableau  1 1 5.  

Tableau  1 1 5 – Objet  Axe de  d isposi ti f de  mouvement – Services  communs  

Code  de  
service  (Hex)  

Besoin  dans  l a  m ise  en  
œuvre  

Nom  de  service  Description  du  service  

Classe  I nstance  

03hex Obl i gatoi re  Obl i gatoi re  Get_Attribu tes_List  Renvoie  l e  contenu  des  attri bu ts  extractib les  
sélectionnés  d 'une  i nstance  donnée.  

04hex Obl i gatoi re  Obl i gatoi re  Set_Attribu tes_List  Défi n i t  l e  con tenu  des  attri bu ts  défi n i ssab les  
sélectionnés  d 'une  i nstance  donnée.  

0Ehex Obl i gatoi re  Obl i gatoi re  Get_Attribu te_Sing l e  Renvoie  l e  contenu  de  l 'attri bu t  extractibl e  
sélectionné  d 'une  i nstance  donnée.  

1 0hex Obl i gatoi re  Obl i gatoi re  Set_Attribu te_Si ng l e  Défi n i t  l e  con tenu  de  l 'attri bu t  défi n i ssable  
sélectionné  d 'une  i nstance  donnée.  

1 Chex Cond i ti onnel  a  N /A Group_Sync  Transmet l ’ I D  de  l ’Horl oge  maîtresse  
pri ncipal e  du  contrôleur au  d i sposi ti f et  
s i gnal e  s i  ce  d i spos i ti f peu t  être  synch ron isé  
avec l e  contrôleur dans  l e  cadre  d 'un  g roupe  
de  d i sposi ti fs  associés.   

 a  Le  service  Group_Sync est  exi gé  pour l es  d i spos i ti fs  CI P  Motion  qu i  prennent en  charge  l e  service  
Synchron i sation  temporel l e  et  i ncl uent  l 'Obj et  Synch ron isation  temporel l e.  

 

7.4.2  Données  spécifiques  au  service  

7.4.2 .1  Général i tés  

Les  services  communs  pris  en  charge  par l 'Objet Axe  de  d isposi ti f de  mouvement comportent 
des  données  de  demande et des  données  de  réponse  associées.  Le  format et  l a  syn taxe  des  
données  spéci fiques  au  service  dépendent du  code  de  service  spéci fi é.  Les  descriptions  des  
données  spéci fiques  au  service  des  services  Set/Get_Attribute_List et 
Set/Get_Attribute_Sing le  sont déjà  défin ies  dans  CIP  (voi r I EC  61 1 58-5-2  et  I EC  61 1 58-6-2).  
Une  description  des  données  spéci fi ques  au  service  associée  au  service  Group_Sync (partie  
des  extens ions  CIP  Sync aux spéci fications  CIP)  est  présentée  en  détai l  au  7. 4 . 2 . 2 .  

7.4.2 .2  Group_Sync 

Le service  Group_Sync permet de  synchron iser l 'Objet Axe  de  d isposi ti f de  mouvement 
associé,  avec ce  nœud  de  d ispos i ti f,  au  con trôleur à  l 'ori g i ne  de  l a  demande  de  service  et,  
finalement,  à  tous  l es  au tres  d isposi ti fs  composan t l e  Groupe Motion  du  contrôleur.  La  
réponse  du  service  ind ique  “d isposi ti f synchron isé”  s i  l e  d isposi ti f est actuel lement 
synchron isé  sur l a  même horloge  maîtresse  pri ncipale  I EC  61 588:2009  que  l e  contrôleur.  

Le  format et  l a  syn taxe  des  données  de  demande  Group_Sync son t spéci fiés  dans   
l e  Tableau  1 1 6.  

Tableau  1 1 6  – Structure  des  données  de  demande Group_Sync 

Nom  Type  Description  du  paramètre  de  
demande  

Sémantique  des  valeurs  

I D  de  l 'horl oge  
maîtresse  
pri ncipal e  

S INT[8]  I D  de  l ’ horloge  maîtresse  
pri ncipal e  associée  au  contrôl eur.   

Voi r Ob jet  Synchron isati on  temporel l e  dans  
l ' I EC 61 1 58-5-2  et  l ' I EC 61 1 58-6-2  
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L ' I D  de  l ' horloge  maîtresse  principale  est u ti l i sé  pour véri fi er que  l 'horloge  maîtresse  
principale  PTP déd iée  au  contrôleur et défi n ie  dans  l ' I EC  61 588: 2009  est l a  même horloge  
maîtresse  pri ncipa le  associée  au  d ispos i ti f d 'entraînement.   

Le  format et l a  syn taxe  des  données  de  réponse  Group_Sync son t spéci fiés  dans   
l e  Tableau  1 1 7.  

Tableau  1 1 7  – Structure  des  données  de  réponse  Group_Sync 

Nom  Type  Description  du  paramètre  de  
réponse  

Sémantique  des  valeurs  

État  de  
synchron isati on  

S I NT Valeu r énumérée  qu i  i nd i que  s i  l e  
d i spos i ti f fa i t  ou  non  actuel l ement  
l 'obj et  d 'u ne  synchron isati on  de  
g roupe  ou  s ' i l  comporte  une  horloge  
maîtresse  d i fférente  du  con trôl eur.  

0  =  d i sposi ti f synchron isé  
1  =  d i sposi ti f n on  synchron isé  
2  =  Horloge  maîtresse  pri ncipa le  
d i fférente  
3  =  éta l ement de  l ’ horloge  détecté  
4  à  255  =  réservé  

 

Lorsque  l a  demande du  service  Group_Sync est exécu tée,  l e  d ispos i ti f véri fi e  tou t d 'abord  s i  
l ' horloge  maîtresse  pri ncipa le  associée  au  con trôleu r correspond  à  l ' horloge  maîtresse  
principale  associée  du  d isposi ti f.  Ceci  est cond i ti on  préalable  importan te  pour une  
synchron isation  satisfa isan te  de  l ' horloge  l ocale  du  d isposi ti f avec l e  con trôleur.  S i  l es  I D  
d 'horloge  maîtresse  principale  ne  correspondent  pas,  l e  service  Group_Sync répond  par un  
État de  synchron isation  de  2 ,  en  i nd iquan t “horloge  maîtresse  pri ncipale  d i fférente".  S i  l es  I D  
d 'horloge  maîtresse  pri ncipale  correspondent,  le  service  Group_Sync procède  alors  à  l a  
véri fication  de  l 'état  de  l a  synchron isation  de  l 'horloge  du  d ispos i ti f.  

Le  d ispos i ti f doi t  ensu i te  i n terroger l ’Objet Synchron isation  temporel l e  pour déterm iner s i  l e  
d ispos i ti f est synchron isé.  Ceci  exige  que  l es  variations  du  Décalage  de  temps  système aient 
été  i n férieures  au  Seu i l  de  synchron isation  temporel l e  (généralement 1 0  µs)  au  cours  d ’ une  
période  prédéterm inée.  S i  l ’ horloge  du  d ispos i ti f est synchron isée  avec une  horloge  Maîtresse  
principale  commune,  l e  service  Group_Sync effectue  alors  une  véri fi cation  quan t à  l a  
présence éventuel l e  d ’un  éta lement de  l ’ horloge.  Dans  l e  cas  contra ire,  l e  service  renvoie  un  
Statu t de  synchron isation  “D isposi ti f non  synchron isé”  (1 ) .  

S i  l es  cond i tions  ci -dessus  sont satisfai tes,  l e  d i spos i ti f véri fie  l a  présence éven tuel l e  d ’un  
éta lement du  temps  entre  l e  Temps  système du  con trôleur et l e  Temps  système du  d isposi ti f.  
Cette  véri fication  est rendue  poss ib le  par l e  processus  de  configuration  de  d isposi ti f du  
con trôleur qu i  permet d ’envoyer régu l ièrement au  d isposi ti f l es  valeurs  de  Datation  et de  
Décalage  temporel  avan t d ’envoyer une  demande de  service  Group_Sync,  qu i  à  son  tour 
exige  le  retour régu l ier au  con trôleur des  valeurs  de  Datation  et de  Décalage  temporel  avan t 
d ’envoyer une  réponse  de  service  Group_Sync.  Le  d ispos i ti f effectue  une  véri fication  
d ’éta lemen t de  l ’ horloge  en  chargeant l a  Datation  du  contrôleur provenant du  paquet  
Contrôleur-D isposi ti f l e  p lus  récen t.  S i  l a  durée  (Datation  du  contrôleur +  Période  de  m ise  à  
j our du  contrôleur (CUP))  d i ffère  du  Temps  système du  d isposi ti f en  cours  de  p l us  d ’ une  
Période  de  m ise  à  j our du  con trôleur (CUP),  l es  horloges  de  Temps  système du  contrôleur et  
du  d ispos i ti f son t éta lées.  

C’est-à-d i re:  

S i  | (Datation  du  con trôleur +  CUP)  – Temps  système du  d ispos i ti f en  cours |  >  1  CUP  

Les  horloges  du  contrôleur et  du  d ispos i ti f son t éta lées  

s inon  

Les  horloges  du  contrôleur et  du  d ispos i ti f son t OK 
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S i  l ’horloge  du  d ispos i ti f n ’est pas  étalée,  l es  horloges  de  Temps  système du  con trôleur et d u  
d ispos i ti f sont cons idérées  comme tota lement synchron isées  à  ce  moment.  Sur l a  base  de  
cette  hypothèse,  l e  service  Group_Sync in i ti a l ise  l a  valeur du  Dern ier Décalage  de  temps 
système du  contrôleur avec la  Datation  du  con trôleur.  De  la  même façon ,  l e  service  in i tia l ise  
l a  va leur du  Dern ier Décalage  de  temps  système du  d ispos i ti f avec l a  va leur associée  à  la  
Datation  du  d ispos i ti f en  cours.  Ces  deux variables  doivent être  u ti l i sées  ensu i te  l ors  de  
l ’exécution  de  l ’ a l gori thme de  Compensation  d ’échelon  de  temps.  Enfin ,  l e  Group_Sync 
renvoie  l e  Statu t de  synchron isation  «  d ispos i ti f synchron isé  »  (0).  Dans  l e  cas  con trai re,  s i  
l ’é talement de  l ’ horloge  est détecté,  l e  service  renvoie  un  Statu t de  synchron isation  
«  éta lement de  l ’ horloge  détecté  »  (3) .  

Lorsque  l e  con trôleur reçoi t une  réponse  «  d ispos i ti f synchron isé  »  du  d ispos i ti f,  i l  effectue  sa  
propre  véri fication  d ’éta lement et i n i tia l i sation  du  Décalage  temporel .  En  l ’ absence  de  
détection  d ’éta lement de  l ’horloge,  l e  d isposi ti f est a lors  cons idéré  comme Synchron isé  au  
groupe.  S i  le  contrôleur reçoi t  une  réponse  Statu t de  synchron isation  non  nu l l e  du  d ispos i ti f 
ou  s i  son  essai  d ’éta lement n ’est pas  satisfa isan t,  l e  con trôleur doi t  envoyer une  au tre  
demande de  service  Group_Sync.  Ce  processus  doi t se  poursu ivre  pendant au  moins  1  m in  
j usqu ’à  ce  que  l e  d ispos i ti f soi t  Synchron isé  au  groupe  ou  que  l a  temporisation  du  processus  
en traîne  un  défau t de  connexion  in i ti é  par l e  contrôleur.  

Lorsque  l e  contrôleur et  tous  l es  d ispos i ti fs  CIP  Motion  sont synchron isés  au  groupe,  l e  
con trôleur défin i t  a l ors  l e  b i t  Commande synchrone de  l 'en-tête  Connexion  Contrôleur-
Disposi ti f du  paquet cycl ique  su ivan t envoyé  au  d isposi ti f,  i nd iquan t que  l e  d isposi ti f peut  
p lan i fi er sa  m ise  à  j our de  connexion  D isposi ti f-Contrôleur su ivante  en  fonction  de  la  Datation  
du  contrôleur et de  l a  Période  de  m ise  à  j ou r du  con trôleur contenues  dans  l es  données  de  
connexion .  Le  d isposi ti f i nd ique  a lors  qu ' i l  envoie  l es  données  de  connexion  p lan i fiées  en  
fonction  de  l a  Période  de  m ise  à  j our du  con trôleur en  défin issant l e  b i t  Mode  synchrone  de  
l 'en -tête  connexion  D isposi ti f-Contrôleur du  paquet cycl ique  su ivan t envoyé au  contrôleur.  
L'échange  de  données  entre  le  contrôleur et l e  d ispos i ti f se  poursu i t donc conformément au  
modèle  de  synchron isation  CIP  Motion .  

7.5  Services  spécifiques  à  l 'objet  

7.5. 1  Services  pris  en  charge  

L'Objet Axe  de  d isposi ti f de  mouvement fourn i t l es  services  spéci fi ques  à  l 'objet spéci fiés  
dans  l e  Tableau  1 1 8.  

Tableau  1 1 8  – Objet  Axe de  d ispositi f de  mouvement – Services  spécifiques  à  l 'objet  

Code de  
service  
(Hex)  

Besoin  dans  l a  m ise  en  
œuvre  

Nom  de  service  Description  du  service  

Classe  Instance  

4Bhex n /a  Obl i gatoi re  Get_Axis_Attribu tes_List  Renvoie  l e  con tenu  des  attri bu ts  Objet  
Axe  de  d i spos i ti f d e  mouvement  
extractib l es  sélectionnés.  

4Chex n /a  Obl i gatoi re  Set_Axis_Attri bu tes_List  Défi n i t  l e  contenu  des  attri bu ts  Objet  
Axe  de  d i spos i ti f d e  mouvement  
défi n i ssables  sélectionnés.  

4Dhex n /a  Obl i gatoi re  Set_Cycl i c_Wri te_List  Défi n i t  l e  con tenu  des  attri bu ts  du  b l oc 
Données  d 'écri tu re  cycl i ques.  

4Ehex n /a  Obl i gatoi re  Set_Cycl i c_Read_List  Défi n i t  l e  con tenu  des  attri bu ts  du  b l oc 
Données  de  l ectu re  cycl i ques.  

4Fhex n /a  Facu l tati f – D  Run_Motor_Test I n i ti e  l 'essai  sé l ectionné  sur l e  moteur 
afi n  d e  mesurer l es  d i fféren ts  
paramètres  moteur.  

50hex n /a  Facu l tati f – D  Get_Motor_Test_Data  Renvoie  l es  résu l tats  d u  précédent 
service  Run_Motor_Test.  

51 hex n /a  Obl i gatoi re  – 
C  

Run_I nerti a_Test  I n i ti e  l 'essai  sé l ectionné  sur l e  moteur 
afi n  d e  mesurer l ' i nerti e .  

52hex n /a  Obl i gatoi re  – 
C  

Get_I nerti a_Test_Data  Renvoie  l es  résu l tats  d u  précédent  
service  Run_I nerti a_Test.  
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Code de  
service  
(Hex)  

Besoin  dans  l a  m ise  en  
œuvre  

Nom  de  service  Description  du  service  

Classe  Instance  

53hex n /a  Obl i gatoi re  Run_Hookup_Test  I n i ti e  l 'essai  sé l ectionné  afi n  d e  
déterm iner l a  cond i ti on  des  
connexi ons  du  moteu r et  du  d i sposi ti f 
de  réaction .  

54hex n /a  Obl i gatoi re  Get_Hookup_Test_Data  Renvoie  l es  résu l tats  d u  précédent  
service  Run_Hookup_Test.  

55  à  63hex   Réservé   

 

7.5.2  Données  spécifiques  au  service  

7.5.2 .1  Général i tés  

Les  services  spéci fi ques  à  l 'objet pris  en  charge  par l 'Objet Axe  de  d isposi ti f de  mouvement 
comportent des  données  de  demande  et des  données  de  réponse  associées.  Le  format et  l a  
syn taxe  des  données  spéci fi ques  au  service  dépendent du  code  de  service  spéci fi é.  Tous  l es  
paramètres  contenus  dans  l es  Données  spéci fi ques  au  service  son t du  texte  a l i gné.  Cela  est  
vrai ,  que  l es  données  de  demande spéci fi que  au  service  soien t transm ises  dans  l e  cadre  de  
l a  connexion  Con trôleu r-D isposi ti f ou  d 'une  connexion  de  messagerie  expl ici te .  Une  
description  des  données  spéci fiques  au  service  associées  à  chaque service  est présentée  de  
7. 5. 2 .2  à  7. 5. 2 . 1 1 .  

7.5.2 .2  Get_Axis_Attributes_List  

Le  service  de  l i s te  Get_Axis_Attributes  offre  un  mécan isme de  lecture  de  la  va leur en  cours  
d 'un  ou  de  p l usieurs  attribu ts  Objet Axe  de  d ispos i ti f de  mouvement,  y compris  ceux 
comportant un  type  de  données  matricie l les  mu l ti d imensionnel l es.  Le  mécan isme de  transfert  
mémoire  tampon/matrice  peut être  u ti l i sé  pour transférer des  matrices  volum ineuses  de  
cons ignation  de  données  à  parti r d u  d ispos i ti f,  afi n  de  faci l i ter l es  fonctions  te l l es  que  l e  flux à  
grande  vi tesse.   

Le  format du  B loc de  données  de  demande  pour ce  service  est  représenté  à  l a  F igure  70 .  

  Mot  à  32  b i ts    

 

Format de  demande  Get_Axis_Attributes_Li st  

Nombre  d 'attri bu ts  -  

I D  attr 1  D imension  attr 1  D imension  d 'é lément attr 1  

I ndex de  débu t attr 1  (matri ce  un iquement)  É léments  de  données  attr 1  (matri ce  u n iquement)  

…  …  

I D  attr 2  D imension  attr 2  D imension  d 'é lément attr 2  

I ndex de  débu t attr 2  (matri ce  un iquement)  É léments  de  données  attr 2  (matri ce  u n iquement)  

…  …  

I D  attr n  D imension  attr n  D imension  d 'é lément attr n  

I ndex de  débu t attr n  (matri ce  un iquement)  É léments  de  données  attr n  (matri ce  u n iquement)  

…  …  
IEC 

Figure 70  – Format de  demande Get_Axis_Attributes_List  

Les  défin i ti ons  des  paramètres  i nd ividuels  de  cette  structure  de  données  son t l es  su ivan tes:  

•  Nombre  d 'attributs:  représente  l e  nombre  d 'attributs  que  contien t l a  demande de  service  
Extraction  d 'attribu t d ’axe.  

•  I D  attr:  i den ti fie  l 'attribut  Objet Axe  de  d isposi ti f de  mouvement cible  à  extrai re.  

•  D imension  attr:  déterm ine  l a  d imension  de  la  matrice  d 'attribut.  Une  d imension  nu l l e  
s i gn i fi e  que  l 'attribut  est un  é lément de  données  s ingu l i er et,  par conséquent,  pas  
réel lement une  matrice.  Les  matrices  mu l ti d imensionnel les  (d imension  >  1 )  son t prises  en  
charge  en  aj outant les  valeurs  I ndex de  début attr et  É léments  de  d onnées  attr.  En  cas  
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d 'erreur l iée  à  une  opération  d 'extraction  d 'attribu t demandée spéci fi que,  l e  d ispos i ti f doi t  
l e  s ignaler en  affectant l a  va leur 0xFF  à  D imension  attr,  auquel  cas  l e  champ Dimension  
d 'élément con tient l e  code  d 'erreur spéci fi que.  En  présence  d 'un  code  d 'erreur,  n i  l es  
paramètres  d ' i ndex de  matrice  n i  l es  champs de  données  d 'attribut  ne  sont renvoyés.  

•  D imension  d 'é lémen t attr:  déterm ine  la  ta i l le ,  en  octets,  de  l 'é l ément de  données  d 'attribu t.  
Les  é léments  de  données  doivent être  du  texte  a l i gné.  Les  mots  à  32  b i ts  et  à  1 6  b i ts  son t 
respectivement a l i gnés  sur 32  et 1 6  b i ts.  Le  rempl issage  peut être  aj ou té  pour conserver 
l 'a l i gnement des  mots .  En  cas  d 'erreur l i ée  à  une  opération  d 'extraction  d 'attribut 
demandée spéci fi que,  c'est-à-d i re  D imension  attr =  0xFF,  l e  champ D imension  d 'é lémen t 
con tien t a lors  l e  code  d 'erreur État  général  CI P  Common,  te l  que  défin i  dans  l ' I EC 61 1 58-
6.  En  présence d 'un  code  d 'erreur,  n i  l es  paramètres  d ' index de  matrice  n i  l es  champs de  
données  d 'attribu t ne  son t renvoyés.  

•  I n dex de  début attr:  i den ti fie  l ' i ndex de  début de  l a  matrice  de  valeu rs  d 'attribut dans  l a  
section  Données  attr.  Ce  champ est  un iquement présent s i  l e  type  de  données  d 'attribut  
est  une  matrice  (c'est-à-d i re  s i  l a  d imension  >  0).  

•  É léments  de  données  attr:  déterm ine  l e  nombre  de  va leurs  d 'é lément de  données  dans  l a  
section  Données  attr de  l ' i ndex associé.  Ce  champ est un iquement présent s i  l e  type  de  
données  d 'attribu t est une  matrice  (c'est-à-d i re  s i  l a  d imension  >  0).  

La  structure  du  B loc de  données  de  réponse  pour ce  service  est  représentée  à  l a  F igure  71 .  

  Mot  à  32  b i ts    

 

Format de  réponse Get_Axis_Attribu tes_List  

Nombre  d 'attri bu ts  -  

I D  attr 1  D imension  attr 1  D imension  d 'é lément attr 1  

I ndex de  débu t attr 1  (matri ce  un iquement)  É léments  de  données  attr 1  (matri ce  u n iquement)  

…  …  

Données  attr 1  

…  

I D  attr 2  D imension  attr 2  D imension  d 'é lément attr 2  

I ndex de  débu t attr 2  (matri ce  un iquement)  É léments  de  données  attr 2  (matri ce  u n iquement)  

…  …  

Données  attr 2  

…  

I D  attr n  D imension  attr n  D imension  d 'é lément attr n  

I ndex de  débu t attr n  (matri ce  un iquement)  É léments  de  données  attr n  (matri ce  u n iquement)  

…  …  

Données  attr n  

…  
IEC 

Figure 71  – Format de  réponse Get_Axis_Attributes_List  

Les  défin i tions  des  paramètres  ind ividuels  de  cette  structure  de  données  sont i den tiques  à  
ce l l es  de  l a  structure  de  données  de  demande,  à  l aquel l e  a  été  aj ou té  l 'é lément Données  
d 'attribu t,  qu i  est  défin i  comme su i t.  

•  Données  attr:  contien t l a/les  valeur(s)  en  cours  de  l 'attribu t Objet Axe  de  d ispos i ti f de  
mouvement cib lé  i nd iqué  par l ' ID  attr.  S i  l 'attri but est  une  matrice,  l a/les  valeur(s)  sont  
répertoriées  en  fonction  de  l ' I ndex de  débu t attr et du  nombre  d 'É léments  de  données  attr.  
Pour les  matrices  mu l ti d imensionnel les  (d imension  >  1 ) ,  l a  séquence  de  données  se  
déplace  de  man ière  séquen tie l le  de  d roi te  à  gauche par l ' i n terméd iai re  des  i ndex.  Des  
exemples  sont présentés  ci -après.  

EXEMPLE  1  La  F i gure  72  défi n i t  u ne  réponse  Get_Axis_Attribu tes_List  pour u n  attri bu t  scalai re  DINT s imple  
de  4  octets .  É tan t  d onné  q ue  Dim  attr est  nu l ,  l es  champs  I ndex de  début  attr et  É léments  de  données  attr son t  
i gnorés.  
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Réponse Get_Axis_Attributes_List – Exemple  de  données  sans  d imension  

Nombre  d 'attri bu ts  =  1  -  

I D  attr =  25  Dim  attr =  0  D im  É lém  attr =  4  

Données  attr =  ?   
IEC 

Figure 72  – Réponse  Get_Axis_Attributes_List – Attribut de  4  octets  s imple  

EXEMPLE  2  La  F i gure  73  défi n i t  une  réponse  Get_Axis_Attribu tes_List  pour u n  attri bu t  scalai re  d e  2  octets  
s imples  qu i  montre  l 'octet  de  rempl i ssage  a jou té  pou r conserver l 'a l i gnement  des  mots  à  32  b i ts .  

Réponse  Get_Axis_Attribu tes_List  – Exemple  de  données  sans  d imension  

Nombre  d 'attri bu ts  =  1  -  

I D  attr =  20  Dim  attr =  0  D im  É lém  attr =  2  

Données  attr =  ?  (Rempl i ssage)  
IEC 

Figure 73  – Réponse  Get_Axis_Attributes_List – Attribut de  2  octets  s imple  

EXEMPLE  3  La  F i gu re  74  défi n i t  une  réponse  Get_Axis_Attribu tes_List  pour l es  tro i s  prem iers  é l éments  d 'un  
attri bu t  de  matri ce  un i d imensionnel l e  q u i  est  un  é l ément U I NT.  Étan t  donné  q ue  D im  É lém  attr de  cet  attri bu t  est  
une  valeur de  2  octets ,  un  octet  de  rempl i ssage  est  a j ou té  pour conserver l 'a l i gnement  d es  mots  pour l es  données  
de  connexion  qu i  su i ven t.  

Réponse  Get_Axis_Attribu tes_List  – Exemple  de  matri ce  un i d imensionnel l e  

Nombre  d 'attri bu ts  =  1  -  

I D  attr =  43  Dim  attr =  1  D im  É lém  attr =  2  

I ndex de  débu t attr 1  =  0  É léments  de  données  attr 1  =  3  

Données  attr (0)  =  ?   Données  attr (1 )  =  ?  

Données  attr (2)  =  ?   (Rempl i ssage)  
IEC 

Figure 74 – Réponse  Get_Axis_Attributes_List – Matrice  d 'attributs  d 'octets   

EXEMPLE  4  La  F i gure  75  défi n i t  une  réponse  Get_Axis_Attribu tes_List  pour s i x é l éments  d 'une  matri ce  
b i d imensionnel l e  de  REAL.  Les  Données  attr se  déplacent  d e  man ière  séquentie l l e  par l ' i n dex de  matri ce  l e  p l us  à  
gauche  d 'abord  en  commençant  par I n dex de  début  attr 1  dont  l a  val eu r est  nu l l e.  

Réponse  Get_Axis_Attribu tes_List  – Exemple  de  matri ce  b i d imensionnel l e  

Nombre  d 'attri bu ts  =  1  -  

I D  attr =  27  Dim  attr =  2  D im  É lém  attr =  4  

I ndex de  débu t attr 1  =  0  É léments  de  données  attr 1  =  2  

I ndex de  débu t attr 2  =  2   É l éments  de  données  attr 2  =  3  

Données  attr (0 ,  2)  =  ?   

Données  attr (0 ,  3)  =  ?   

Données  attr (0 ,  4)  =  ?   

Données  attr (1 ,  2)  =  ?   

Données  attr (1 ,  3)  =  ?   

Données  attr (1 ,  4)  =  ?   
IEC 

Figure 75  – Réponse  Get_Axis_Attributes_List – Matrice  d 'attributs  bid imensionnel le  

En  cas  d 'erreur l iée  à  une  opération  d 'extraction  d 'attribu t  demandée  spéci fi que,  l e  d ispos i ti f 
doi t  le  s i gnaler en  affectan t l a  va leur 0xFF  à  D imension  attr,  auquel  cas  l e  champ D imension  
d 'élémen t peu t conten i r l e  code  d 'erreur spéci fi que.  En  présence d 'un  code  d 'erreur,  n i  l es  
paramètres  d ' i ndex de  matrice  n i  l es  champs de  données  d 'attribu t  ne  sont renvoyés.  

EXEMPLE  5  La  F i gure  76  défi n i t  ce  type  de  cas  dans  l equel  Attri bu t  29  n 'est  pas  pri s  en  charge  par l 'axe  de  
mouvement cib lé.  te l  q u ' i n d iqué  par l e  code  É tat  général  d e  0x1 4.  
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Réponse  Get_Axis_Attribu tes_List  – Exemple  d 'erreur d 'attri bu t  

Nombre  d 'attri bu ts  =  3  -  

I D  attr =  25  D im  attr =  0  D im  É lém  attr =  4  

Données  attr =  43, 5   

I D  attr =  29  Dim  attr =  0xFF  Code  d 'erreu r =  0x1 4  

I D  attr =  43  D im  attr =  1  D im  É lém  attr =  2  

I ndex de  débu t attr 1  =  0  É léments  de  données  attr 1  =  3  

Données  attr [0]  =  55   Données  attr [1 ]  =  45  

Données  attr [2 ]  =  35   (Rempl i ssage)  
IEC 

Figure 76  – Réponse  Get_Axis_Attributes_List – Exemple  d 'erreur 

7.5.2 .3  Set_Axis_Attributes_List  

Le service  Set_Axis_Attribu tes_List offre  un  mécan isme d 'écri ture  d 'une  valeur dans  un  ou  
p lus ieu rs  attributs  Objet  Axe  de  d ispos i ti f de  mouvement défin issables,  y compris  ceux 
comportant un  type  de  données  matricie l les  mu l ti d imensionnel l es.  Le  mécan isme de  transfert  
mémoire  tampon/matrice  peu t être  u ti l i sé  pour générer des  tables  de  paramètres  dans  le  
d isposi ti f pour des  appl ications  d ' indexation  ou  de  came.  

Le  format du  B loc de  données  de  demande  pour ce  service  est  représenté  à  l a  F igure  77 .  

  Mot  à  32  b i ts    

 

Format de  demande  Set_Axis_Attribu tes_List  

Nombre  d 'attri bu ts  -  

I D  attr 1  D imension  attr 1  D imension  d 'é lément attr 1  

I ndex de  débu t attr 1  (matri ce  un iquement)  É léments  de  données  attr 1  (matri ce  u n iquement)  

…  …  

Données  attr 1  

…  

I D  attr 2  D imension  attr 2  D imension  d 'é lément attr 2  

I ndex de  débu t attr 2  (matri ce  un iquement)  É léments  de  données  attr 2  (matri ce  u n iquement)  

…  …  

Données  attr 2  

…  

…  

I D  attr 3  D imension  attr n  D imension  d 'é lément attr n  

I ndex de  débu t attr n  (matri ce  un iquement)  É léments  de  données  attr n  (matri ce  u n iquement)  

…  …  

Données  attr 3  

…  
IEC 

Figure 77  – Format de  demande Set_Axis_Attributes_List  

Les  défin i tions  des  paramètres  i nd ividuels  de  cette  structure  de  données  son t l es  su ivan tes:  

•  Nombre  d 'attribu ts :  représente  l e  nombre  d 'attributs  que  contien t l a  demande de  service  
Défin i ti on  d 'attribu t d ’axe.  

•  I D  attr: identi fi e  l 'attribu t de  configuration  Objet Axe  de  d ispos i ti f de  mouvement cib le  à  
défin i r.  

•  D imension  attr:  déterm ine  l a  d imension  de  la  matrice  d 'attribut.  Une  d imension  nu l l e  
s i gn i fi e  que  l 'attribut  est un  é lément de  données  s ingu l ier et,  par conséquent,  pas  
réel l ement une  matrice.  Les  matrices  mu l ti d imensionnel l es  (d imension  >  1 )  son t prises  en  
charge  en  aj ou tan t l es  valeurs  I ndex de  début attr et É léments  de  données  attr avant l a  
séquence  Données  attr.  

•  D imension  d 'élément attr:  déterm ine  la  ta i l le ,  en  octets,  de  l 'é l ément de  données  d 'attribut.  
Les  é léments  de  données  doivent être  du  texte  a l i gné.  Les  mots  à  32  b i ts  et à  1 6  bi ts  son t 
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respectivement a l i gnés  sur 32  et 1 6  b i ts.  Le  rempl issage  peut être  a j ou té  pour conserver 
l 'a l i gnement des  mots.  

•  I n dex de  début attr:  i den ti fie  l ' i ndex de  début de  l a  matrice  de  va leurs  d 'attribut dans  l a  
section  Données  attr.  Ce  champ est  un iquement présen t s i  l e  type  de  données  d 'attribut  
est  une  matrice  (c'est-à-d i re  s i  l a  d imension  >  0).  

•  É léments  de  données  attr:  déterm ine  l e  nombre  de  valeurs  d 'é lément de  données  en  
fonction  de  l ' i ndex de  début i nclus  dans  la  section  Données  attr.  Ce  champ est 
un iquement présen t s i  l e  type  de  données  d 'attribu t est une  matrice  (c'est-à-d i re  s i  l a  
d imension  >  0).  

•  Données  attr:  contien t la/l es  nouvel l e(s)  va leur(s)  à  appl i quer à  l 'attribu t de  configuration  
du  d ispos i ti f cib lé  ind iqué  par l ' I D  attr.  S i  l 'attribu t est une  matrice,  l a/l es  nouvel le(s)  
va leur(s)  son t appl iquées  en  fonction  de  l ' I ndex de  débu t attr et du  nombre  d 'É léments  de  
données  attr.  Pour l es  matrices  mu l ti d imensionnel l es  (d imension  >  1 ) ,  l a  l i ste  des 
é lémen ts  Données  attr se  déplace  de  man ière  séquentiel l e  de  gauche à  d roi te  par 
l ' i n terméd iai re  des  i ndex.  Le  type  de  données  de  Données  attr doi t correspondre  à  celu i  
de  l 'attribut  spéci fi é  par l ' ID  attr.  

EXEMPLE  1  La  F i gure  78  défi n i t  u ne  demande  Set_Axis_Attribu tes_List  pour un  attri bu t  scala i re  s imple  de  4  
octets .  É tant  donné  que  D im  attr est  nu l ,  l es  champs  I ndex de  débu t attr et  É l éments  de  données  attr sont  i gnorés.  

Demande  Set_Axis_Attributes_List – Exemple  de  données  sans  d imension  

Nombre  d 'attri bu ts  =  1  -  

I D  attr =  25  Dim  attr =  0  D im  É lém  attr =  4  

Données  attr =  ?   
IEC 

Figure 78  – Demande Set_Axis_Attributes_List  – Attribut  de  4 octets  s imple  

EXEMPLE  2  La  F i gu re  79  défi n i t  une  demande  Set_Axis_Attribu tes_List  pour un  attri bu t  scal ai re  de  2  octets  
s imples  qu i  montre  l 'octet  de  rempl i ssage  a jou té  pou r conserver l 'a l i gnement  des  mots  à  32  b i ts .  

  
Demande  Set_Axis_Attributes_List – Exemple  de  données  sans  d imension  

Nombre  d 'attri bu ts  =  1  -  

I D  attr =  20  Dim  attr =  0  D im  É lém  attr =  2  

Données  attr =  ?  (Rempl i ssage)  
IEC 

Figure 79  – Demande Set_Axis_Attributes_List  – Attribut  de  2  octets  s imple  

EXEMPLE  3  La  F i gu re  80  défi n i t  une  demande  Set_Axis_Attri bu tes_List  pour l es  troi s  prem iers  é l éments  
d 'une  matri ce  un i d imensionnel l e  d e  U I NT.  Étant  donné  q ue  D im  É lém  attr est  une  val eu r de  2  octets,  un  octet  de  
rempl i ssage  est  a j ou té  pou r conserver l 'a l i gnement des  mots  pou r l es  données  de  connexion  qu i  su i vent.  

 
Demande Set_Axis_Attributes_List – Exemple  de  matri ce  un id imensionnel l e  

Nombre  d 'attri bu ts  =  1  -  

I D  attr =  43  Dim  attr =  1  D im  É lém  attr =  2  

I ndex de  débu t attr 1  =  0  É léments  de  données  attr 1  =  3  

Données  attr (0)  =  ?   Données  attr (1 )  =  ?  

Données  attr (2)  =  ?   (Rempl i ssage)  
IEC 

Figure 80  – Demande Set_Axis_Attributes_List  – Matrice  d 'attributs  à  2  octets  

EXEMPLE  4  La  F i gu re  81  défi n i t  une  demande  Set_Axis_Attribu tes_List  pour s i x é l éments  d 'une  matri ce  
b i d imensionnel l e  de  REAL.  Les  Données  attr se  déplacent de  man ière  séquentie l l e  par l ' i n dex de  matri ce  l e  p l us  à  
gauche  d 'abord  en  commençant par I ndex de  débu t attr 1  don t  l a  val eu r est  nu l l e.  
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Demande  Set_Axis_Attributes_List – Exemple  de  matri ce  bid imensionnel le  

Nombre  d 'attri bu ts  =  1  -  

I D  attr =  27  Dim  attr =  2  D im  É lém  attr =  4  

I ndex de  débu t attr 1  =  0  É léments  de  données  attr 1  =  2  

I ndex de  débu t attr 2  =  2   É l éments  de  données  attr 2  =  3  

Données  attr (0 ,  2)  =  ?   

Données  attr (0 ,  3)  =  ?   

Données  attr (0 ,  4)  =  ?   

Données  attr (1 ,  2)  =  ?   

Données  attr (1 ,  3)  =  ?   

Données  attr (1 ,  4)  =  ?   
IEC 

Figure 81  – Demande Set_Axis_Attributes_List  – Matrice  d 'attributs  bid imensionnel le  

La  structure  du  B loc de  données  de  réponse  pour ce  service  est  représentée  à  l a  F igure  82 .  

  Mot  à  32  b i ts    

 

Format de  réponse Set_Axis_Attribu tes_List  

Nombre  d 'attri bu ts  -  

I D  attr 1  É tat  attr 1  I ndex attr 1  
(matri ce  un i quement)  

I D  attr 2  É tat  attr 2  I ndex attr 2  
(matri ce  un i quement)  

…  

I D  attr n  É tat  attr n  I ndex attr n  
(matri ce  un i quement)  

IEC 

Figure 82  – Format de  réponse Set_Axis_Attributes_List  

•  I D  attr:  i den ti fie  l 'attribu t de  configuration  Objet Axe  de  d ispos i ti f de  mouvement cib lé  de  l a  
demande de  défin i tion  de  l i s te.  

•  É tat attr:  i nd ique  s i  l 'action  de  défin i tion  de  l i ste  pour l 'attribut cib lé  a  abou ti .  La  va leur 
d 'un  état d 'attribut est nu l l e  s i  l 'écri ture  de  l 'a ttribu t ciblé  a  abouti .  U ne  valeur État attr 
d i fférente  de  zéro  i nd ique  qu 'une  erreur s 'est produ i te  et a  empêché  l a  m ise  à  j our de  
l 'attribu t.  Les  codes  d 'erreur su iven t l es  Codes  d 'état général  CI P  Common  (voi r 
I EC 61 1 58-6-2) .  Une  va leur État attr d i fférente  de  zéro  pour tout é lément dans  l a  l i s te  doi t 
également être  représentée  dans  cet é l ément État général  du  service  en  i nd iquant une  
Erreur de  l i ste  d ’attributs ,  0x0A.  

•  I ndex attr:  i nd ique  l ' i ndex de  matrice  de  l 'é lément matricie l  en  charge  de  l a  va leur de  code  
État attr d i fférente  de  zéro.  Cette  va leur est nu l le  l orsque  la  valeur État attr est nu l l e  
(succès)  ou  lorsque  l e  type  de  données  d 'attribu t n 'est  pas  une  matrice.  

7.5.2 .4  Set_Cycl ic_Wri te_List  

Le  service  Set_Cycl ic_Wri te_List offre  un  mécan isme permettan t de  déterm iner la  l i s te  des  
attributs  à  transmettre  dans  l e  B loc de  données  d 'écri tu re  cycl i ques  de  la  connexion  
Contrôleur-D isposi ti f.  

Le  format du  B loc de  données  de  demande  pour ce  service  est  représen té  à  l a  F igure  83.  

  Mot  à  32  b i ts    

 

Format de  demande  Set_Cycl ic_Wri te_List  

Nombre  d 'attri bu ts  -  

I D  attr 1  I D  attr 2  

…  
IEC 

Figure 83  – Format de  demande Set_Cycl ic_Wri te_List  
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•  Nombre  d 'attribu ts:  représente  l e  nombre  d 'attribu ts  que  con tien t l a  L iste  d 'écri tu re  
cycl ique.  

•  I D  attr:  i denti fi e  l 'attribu t de  configuration  de  d ispos i ti f spéci fi que  à  mettre  à  j our grâce  au  
B loc de  données  d 'écri ture  cycl iques  de  la  connexion  Contrôleur-Disposi ti f.  L ' I D  attr 
déterm ine  l e  type  de  données  et l a  sémantique  impl ici te  des  données  en  fonction  des  
spéci fications  de  l 'attribu t  associé.  

L'ordre  des  données  d 'attribut dans  le  B loc de  données  d 'écri tu re  cycl i ques  est  déterm iné  par 
celu i  des  I D  d 'attribut de  l a  demande Set_Cycl ic_Wri te_List.  Les  é léments  de  données  
d 'attribu t  doiven t être  du  texte  a l igné.  Les  mots  à  32  b i ts  et  à  1 6  b i ts  sont respectivement 
a l i gnés  sur 32  et 1 6  b i ts .  Le  rempl issage  peu t être  ajou té  pour conserver l 'a l i gnement des  
mots.  

La  structure  du  B loc de  données  de  réponse  pour ce  service  est  représen tée  à  l a  F igure  84.  

  Mot  à  32  b i ts    

 

Format de  réponse Set_Cycl i c_Wri te_List  

Nombre  d 'attri bu ts  I D  de  b l oc  d 'écri tu re  cycl i q ue  

I D  attr 1  É tat  attr 1  -  

I D  attr 2  É tat  attr 2  -  

…  

I D  attr n  É tat  attr n  -  
IEC 

Figure 84 – Format de  réponse Set_Cycl ic_Write_List  

•  Nombre  d 'attribu ts:  représente  l e  nombre  d 'attribu ts  que  con tien t l a  L iste  d 'écri ture  
cycl ique  demandée.  

•  I D  de  b loc d 'écri ture  cycl i que:  S i  tous  les  attribu ts  de  l a  l i s te  demandée peuvent être  pris  
en  charge  dans  l e  B loc de  données  d 'écri ture  cycl i ques,  l a  réponse  Set_Cycl ic_Wri te_List  
fourn i t un  nouvel  I D  de  b loc d 'écri ture  cycl ique,  qu i  est s implement l ' i ncrément de  l ' ID  de  
b loc d 'écri ture  cycl ique  en  cours .  Ce  nouvel  I D  peut être  u ti l i sé  dans  l a  m ise  à  j our 
su ivante  de  l a  connexion  Contrôleur-D isposi ti f.  S i  l a  Set_Cycl ic_Wri te_List n 'a  pas  abouti ,  
l ' I D  de  b loc d 'écri ture  cycl ique  conserve  l a  va leur en  cours.  

•  I D  attr:  i denti fie  l 'attribu t  de  configu ration  d ’axe  spéci fique  dont l a  m ise  à  j our a  été  
demandée grâce  au  B loc de  données  d 'écri ture  cycl iques  de  la  connexion  Con trôleu r-
Disposi ti f.  

•  É tat attr:  La  va leu r de  État  attr est nu l le  s i  l 'attribut  associé  i nd iqué  par l ' I D  attr peu t être  
pris  en  charge  dans  le  B loc de  défin i ti on  de  données  d 'écri ture  cycl iques.  Un  code  État 
attr d i fféren t de  zéro  ind ique  la  ra ison  spéci fi que  pour l aquel l e  l 'attribu t associé  ne  peut 
pas  être  pris  en  charge.  Ces  codes  su ivent l es  Codes  d 'état général  CI P  Common  (voi r 
I EC 61 1 58-6-2).  S i  l 'État attr d 'un  ou  de  p lusieurs  ID  attr de  l a  l i ste  ind ique  une  erreur,  l a  
demande Set_Cycl ic_Wri te_List est cons idérée  comme n 'ayant  pas  abou ti .  

7.5.2 .5  Set_Cycl ic_Read_List  

Le  service  Set_Cycl ic_Read_List offre  un  mécan isme permettan t de  déterm iner l a  l i s te  des  
attributs  à  transmettre  dans  l e  B loc de  données  de  l ecture  cycl i ques  de  l a  connexion  
D isposi ti f-Contrôleur.  

Le  format du  B loc de  données  de  demande  pour ce  service  est  représenté  à  l a  F igure  85.  
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  Mot  à  32  b i ts    

 

Format de  demande Set_Cycl ic_Read_List  

Nombre  d 'attri bu ts  -  

I D  attr 1  I D  attr 2  

…  
IEC 

Figure 85 – Format de  demande Set_Cycl ic_Read_List  

•  Nombre  d 'attributs :  représente  le  nombre  d 'attribu ts  que  contien t l a  L iste  de  lecture  
cycl ique.  

•  I D  attr:  i denti fie  l 'état de  d ispos i ti f spéci fique  ou  l 'attribu t de  s i gnal  à  mettre  à  j our g râce  
au  B loc de  données  de  l ecture  cycl iques  de  l a  connexion  D isposi ti f-Contrôleur.  L' I D  attr 
déterm ine  l e  type  de  données  et l a  sémantique  impl ici te  des  données  en  fonction  des  
spéci fications  de  l 'attribu t  associé.  

L'ordre  des  données  d 'attribu t dans  l e  B loc de  données  de  lectu re  cycl iques  est déterm iné  par 
celu i  des  ID  d 'attribu t de  l a  demande Set_Cycl ic_Read_List.  Les  é léments  de  données  
d 'attribut  doiven t être  du  texte  a l igné.  Les  mots  à  32  b i ts  et  à  1 6  b i ts  sont respectivement 
a l i gnés  sur 32  et 1 6  b i ts .  Le  rempl issage  peu t être  ajou té  pour conserver l 'a l i gnement des  
mots.  

La  structure  du  B loc de  données  de  réponse  pour ce  service  est  représen tée  à  l a  F igure  86.  

  Mot  à  32  b i ts    

 

Format de  réponse  Set_Cycl i c_Read_List  

Nombre  d 'attri bu ts  I D  de  b l oc de  l ecture  cycl i que  

I D  attr 1  É tat  attr 1  -  

I D  attr 2  É tat  attr 2  -  

…  

I D  attr n  É tat  attr n  -  
IEC 

Figure 86  – Format de  réponse Set_Cycl ic_Read_List  

•  Nombre  d 'attributs :  représente  le  nombre  d 'attribu ts  que  contien t l a  L iste  de  lecture  
cycl ique  demandée.  

•  I D  de  b loc de  lecture  cycl ique:  S i  tous  les  attribu ts  de  l a  l i ste  demandée peuvent être  pris  
en  charge  dans  le  B loc de  données  de  lecture  cycl iques,  l a  réponse  Set_Cycl i c_Read_List 
fourn i t  un  nouvel  ID  de  b loc de  l ecture  cycl i que,  qu i  est s implement l ' i ncrément de  l ' I D  de  
b loc de  lecture  cycl ique  en  cours .  Ce  nouvel  I D  peu t être  u ti l i sé  dans  la  m ise  à  j our 
su ivante  de  l a  connexion  Disposi ti f-Contrôleur.  S i  l a  Set_Cycl ic_Read_List n 'a  pas  abou ti ,  
l ' I D  de  b loc de  l ecture  cycl ique  conserve  l a  valeu r en  cours.  

•  I D  attr:  i denti fie  l 'attribu t  de  configu ration  d ’axe  spéci fique  dont l a  m ise  à  j our a  été  
demandée grâce  au  B loc de  données  de  lecture  cycl i ques  de  l a  connexion  D isposi ti f-
Contrôleur.  

•  É tat attr:  La  valeu r de  État  attr est nu l le  s i  l 'attribu t  associé  i nd iqué  par l ' I D  attr peu t être  
pris  en  charge  dans  le  B loc de  défin i tion  de  données  de  lectu re  cycl i ques.  Un  code  État 
attr d i fféren t de  zéro  ind ique  la  ra ison  spéci fi que  pour l aquel l e  l 'attribu t associé  ne  peut 
pas  être  pris  en  charge.  Ces  codes  su ivent l es  Codes  d 'état général  CIP  Common  (voir 
I EC 61 1 58-6-2).  S i  l 'état attr d 'un  ou  de  p l us ieurs  ID  attr de  la  l i s te  i nd ique  une  erreur,  l a  
demande Set_Cycl ic_Read_List  est considérée  comme n 'ayant pas  abouti .  

7.5.2 .6  Run_Motor_Test  

Le  service  Run_Motor_Test déclenche  d i verses  opérations  d 'essai  sur l e  moteur afi n  de  
déterm iner l es  paramètres  de  modèle  de  moteur importan ts.  Pour l es  essais  acti fs  qu i  activen t 
l a  structure  de  pu issance,  l 'état d ’axe  doi t  être  Arrêté  pour que  l a  demande  de  ce  service  soi t 
acceptée.  Pour les  essais  passi fs  qu i  n ’acti ven t pas  la  structure  de  pu issance,  l 'état  d ’axe  
peu t être  Arrêté  ou  dans  l es  états  d ’Attente  su ivants :  I n terruption ,  Précharge  ou  I nh ib i ti on  de  
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démarrage.  Le  Run_Motor_Test déclenche  l e  processus  d 'essai  spéci fié  et défin i t  l e  b i t  En  
cours  de  processus  dans  l 'attribu t État d ’axe.  Pour l es  essais  acti fs,  l 'état d ’axe  passe  à  l 'é tat 
Essai .  Dans  l a  mesure  où  l a  réal isation  d 'un  processus  d 'essai  acti f peu t durer re lati vement 
l ongtemps,  une  réponse  de  service  est renvoyée au  con trôleur dès  l e  l ancement du  processus  
d 'essai .  Ceci  permet de  ne  pas  u ti l i ser l e  canal  de  service  de  la  Connexion  CIP  Motion  pour 
d 'au tres  demandes  de  service  pendant toute  l a  durée  du  processus.  Une  fois  l e  processus  
d 'essai  acti f achevé,  l 'é tat d ’axe  passe  de  l 'état Essai  à  l 'état Arrêté  ou  à  l 'état  Défaut 
principal .  U ne  fois  cette  trans i tion  d 'état achevé,  l e  b i t  En  cours  de  processus  est  annu lé.  

Ce  service  prend  en  charge  pl us ieurs  types  d 'essai  d i fférents  (voi r Tableau  1 1 9).  L'essai  
statique  appl ique  un  fl ux stati que  d i rectionnel  au  moteur,  l es  essais  d ynam iques  étant 
réal isés  sur l e  moteur et généran t un  mouvement.  Lorsque  le  Type d 'essai  est Calcu lé ,  l e  
d ispos i ti f d 'entraînement évalue  l es  paramètres  du  modèle  de  moteur su r l ' h ypothèse  selon  
laquel l e  l e  moteur correspond  parfai tement à  l a  pu issance ass ignée du  d ispos i ti f 
d 'en traînement.  Les  paramètres  mesurés  par ces  essais  sont extrai ts  par l e  con trôleur grâce  
au  service  Get_Motor_Test_Data.  

Tableau  1 1 9  – Structure  de  demande  Run_Motor_Test  

Nom  Type  Description  du  paramètre  de  demande  Sémantique  des  valeurs  

Type  d 'essai  USINT Énumération  qu i  spéci fi e  l e  type  d 'essai  d u  
moteur à  effectuer:  

Énumérati on :  
0  =  essai  s tati que  
1  =  essai  d ynam ique  
2  =  calcu lé  
3  à  255  =  réservé  

 

I l  n 'existe  pas  de  paramètres  de  réponse  spéci fi ques  pour ce  service.  

7.5.2 .7  Get_Motor_Test_Data  

Le  service  Get  Motor Test Data  permet d 'accéder aux mesures  de  paramètre  moteur 
générées  par l a  dern ière  commande  Run_Motor_Test.  Le  contrôleur u ti l i se  ces  données  pour 
mettre  à  j our l e  d ispos i ti f avec l es  mei l leures  estimations  des  paramètres  moteur cri ti ques.  
Les  paramètres  renvoyés  dépendent du  Type  de  Moteur configuré  au  moment du  dern ier 
service  Run_Motor_Test.  Le  service  Get_Motor_Test_Data  renvoie  une  valeur nu l le  pou r les  
paramètres  qu i  n ’on t pas  été  mesurés  ou  calcu lés  de  man ière  expl i ci te  par l a  dern ière  
procédure  Run_Motor_Test.  Le  Tableau  1 20  répertorie  l es  paramètres  du  moteur qu i  son t 
généralement mesurés  ou  calcu lés  par l e  processus  Run_Motor_Test selon  l e  Type  d ’essai .  

Tableau  1 20  – Get_Motor_Test_Data  mesurées  par l e  type  d 'essai  

Paramètres  moteur 
Type  d 'essai  

Statique   Dynamique  Calcu lé  

Résistance  s tatori que  (tous)  ou i  ou i  ou i  

I nductance  de  fu i te  ( I M ,  SPM)  ou i  ou i  ou i  

Cou ran t de  fl u x ( IM )  non  ou i  ou i  

Vi tesse  de  g l i ssement  ( I M)  non  ou i  ou i  

Force  contre-él ectromotri ce  (PM)  non  ou i  non  

Vi tesse  maximale  ( I PM)  non  ou i  non  

I nductance  Lq  ( I PM)  non  ou i  non  

I nductance  Ld  ( I PM)  non  ou i  non  

 

Pour d i fférencier l es  données  d ’essai  moteur normal isées  de  cel les  spéci fiques  au  
fourn isseur,  u n  paramètre  Données  d ’essai  moteur ré in i tia l i sées  est i nclus  de  man ière  
facu l tati ve  dans  l a  demande  de  service  Get_Motor_Test_Data.  S i  l a  va leur des  Données  
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d ’essai  moteur ré in i tia l i sées  n ’est pas  i ncluse  dans  l a  demande de  service,  l a  demande de  
service  s ’appl i que  aux données  d ’essai  moteur normal isées.  

Les  paramètres  (facu l tati fs)  de  demande pour ce  service  son t défi n is  dans  l e  Tableau  1 21 .   

Tableau  1 21  – Structure  de  demande  Get_Motor_Test_Data  (facu ltati f)  

Nom  Type  Description  du  paramètre  de  demande  Sémantique  des  valeurs  

Données  d ’essai  moteur 
ré i n i ti a l i sées  

USINT Énumération  qu i  spéci fi e  q ue  l es  données  
d ’essai  moteur ré i n i ti a l i sées  pour l e  service  
doi vent  être  renvoyées  en  fonction  d u  Type  
de  moteur confi gu ré  

Énumération :  
0  =  données  normal i sées  
1  =  données  spéci fi q ues  au  
fourn i sseur 
2  à  255  =  réservé  

 

Les  paramètres  de  réponse  pour ce  service  sont défin is  dans  l e  Tableau  1 22 ,  l e  Tableau  1 23  
et  l e  Tableau  1 24.   

S i  l 'Essai  moteur venai t à  être  abandonné,  à  être  expiré  ou  à  ne  pas  abou ti r pour quelque  
ra ison  que  ce  soi t,  l e  d ispos i ti f do i t  renvoyer l es  valeurs  de  paramètre  qu i  on t été  mesurées  
avec succès  pendant  l 'essai  et  ré in i ti a l iser l es  paramètres  qu i  n 'on t  pas  été  mesurés  avec 
succès.  

Tableau  1 22  – Structure  normal isée  de  réponse  Get_Motor_Test_Data   
(Type de  moteur =  à  induction)  

Nom  Type  Description  du  paramètre  de  réponse  Sémantique  des  valeurs  

État d 'essai  US INT  I nd ique  l e  résu l tat  de  l a  dern ière  commande  
Essai  moteur.  

Énumération :  
0  =  processus  d 'essai  abouti  
1  =  essai  en  cours  
2  =  processus  d 'essai  abandonné   
3  =  processus  d 'essai  expi ré  
4  =  processus  d 'essai  non  abouti  

(Réservé)  USINT[3]  Octets  de  rempl i ssage  pou r l 'a l i gnement  d e  
mots  à  32  b i ts  

 

Résistance  statori que  REAL Rési stance  statori que  en tre  phases  
mesurée  du  moteu r.  

Ohms 

I nductance  de  fu i te  REAL I nductance  de  fu i te  en tre  phases  mesurée  
du  moteur.  

Hen ries  

Couran t de  fl u x  REAL Cou rant  mesuré  permettan t  d 'obten i r tou t  l e  
fl u x d u  moteur à  i nduction   

Ampères  

Vi tesse  de  g l i ssement  REAL G l i ssement mesuré  au  cou ran t assigné  du  
moteur à  i n duction   

r/m in  (moteur rotati f)  
m /s  (moteur l i néai re)  

(Réservé)  REAL Rempl i ssage  pou r rétrocompati b i l i té   
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Tableau  1 23  – Structure  normal isée de  réponse  Get_Motor_Test_Data   
(Type de  moteur =  SPM)  

Nom  Type  Description  du  paramètre  de  réponse  Sémantique  des  valeurs  

État d 'essai  US INT  I nd ique  l e  résu l tat  de  l a  dern ière  commande  
Essai  moteur.  

Énumération :  
0  =  processus  d 'essai  abouti  
1  =  essai  en  cours  
2  =  processus  d 'essai  abandonné   
3  =  processus  d 'essai  expi ré  
4  =  processus  d 'essai  non  abou ti  

(Réservé)  USINT[3]  Octets  de  rempl i ssage  pou r l 'a l i gnement d e  
mots  à  32  b i ts  

 

Résistance  statori que  REAL Rési stance  statori que  en tre  phases  
mesurée  du  moteu r.  

Ohms 

I nductance  de  fu i te  REAL I nductance  de  fu i te  en tre  phases  mesurée  
du  moteur.  

Hen ries  

(Réservé)   REAL Rempl i ssage  pou r rétrocompati bi l i té   

(Réservé)   REAL Rempl i ssage  pou r rétrocompati b i l i té   

Force  contre-
électromotri ce  

REAL Chu te  de  tension  CEMF  mesurée  à  l a  
vi tesse  ass ignée   

Vol ts  

 

Tableau  1 24 – Structure  normal isée de  réponse   
Get_Motor_Test_Data  (Type de  moteur =  IPM )  

Nom  Type  Description  du  paramètre  de  réponse  Sémantique  des  valeurs  

État d 'essai  US INT  I nd ique  l e  résu l tat  de  l a  dern ière  commande  
Essai  moteur.  

Énumération :  
0  =  processus  d 'essai  abouti  
1  =  essai  en  cours  
2  =  processus  d 'essai  abandonné   
3  =  processus  d 'essai  expi ré  
4  =  processus  d 'essai  non  abou ti  

(Réservé)  USINT[3]  Octets  de  rempl i ssage  pou r l 'a l i gnement  d e  
mots  à  32  b i ts  

 

Résistance  statori que  REAL Rési stance  statori que  en tre  phases  
mesurée  du  moteu r.  

Ohms 

I nductance  Lq  REAL I nductance  statori que  d ’axe  q  en tre  phases  
mesurée  du  moteu r.  

Henries  

I nductance  Ld  REAL I nductance  statori que  d ’axe  d  en tre  phases  
mesurée  du  moteu r.  

Henries  

Force  contre-
électromotri ce  

REAL Chu te  de  tension  CEMF  mesurée  à  l a  
vi tesse  ass ignée   

Vol ts  

 

7.5.2 .8  Run_Inertia_Test 

Le service  Run_Inertia_Test réal ise  une  rampe d 'accélération  et de  décélération  sur l 'axe  et 
procède à  des  mesures  temporel les  dans  l e  processus  (voi r Tableau  1 25) .  

S ’ag issan t d ’ un  essai  acti f qu i  acti ve  l a  structure  de  pu issance,  l 'é tat d ’axe  doi t  ê tre  Arrêté  
pour que  la  demande de  ce  service  soi t acceptée.  Le  Run_I nertia_Test déclenche  l e  
processus  d 'essai  spéci fié  et  défi n i t  l e  b i t  En  cours  de  processus  dans  l 'attribut État d ’axe.  
Pour cet essai  acti f,  l ' état d ’axe  passe  à  l 'état Essai .  Dans  la  mesure  où  la  réal isation  d 'un  
processus  d 'essai  acti f peu t durer re lati vement l ong temps,  une  réponse  de  service  est 
renvoyée au  con trôleu r dès  l e  l ancement du  processus  d 'essai .  Ceci  permet de  ne  pas  u ti l i ser 
l e  canal  de  service  de  l a  Connexion  CIP  Motion  pour d 'au tres  demandes  de  service  pendant 
toute  l a  durée  du  processus.  Une  fo is  l e  processus  d 'essai  acti f achevé,  l 'état  d ’axe  passe  de  
l 'état Essai  à  l 'état Arrêté  ou  à  l 'état Défaut principal .  Une  fo is  cette  trans i ti on  d 'état achevé,  
l e  b i t  En  cours  de  processus  est  annu lé.  
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Le  contrôleur peu t accéder aux mesures  temporel l es  résu l tantes  grâce  à  l a  commande 
Get_I nertia_Test_Data,  et ces  mesures  son t u ti l i sées  en  dern ier l i eu  pour calcu ler une  valeu r 
d ' inertie  précise  pour le  moteur et  l a  charge.  

Tableau  1 25 – Structure  de  demande  Run_Inertia_Test  

Nom  Type  Description  du  paramètre  de  demande  Sémantique  des  valeurs  

Sens  de  l 'essai  USINT Énumération  qu i  sé lectionne  l e  sens  de  
l 'essai .  

Énumération :  
0  =  Vers  l 'avant  
1  =  i n versé  
2  à  255  =  réservé  

(Réservé)  USINT[3]  Octets  de  rempl i ssage  pour l 'a l i gnement  d e  
mots  à  32  b i ts  

 

Vi tesse  d 'essai  REAL Déterm ine  l a  vi tesse  maximale  atte in te  
pendant  l e  profi l  d 'essai .  

Moteur Un i tés  /  s  

Pour l es  moteurs  l i néai res,  
Un i té  moteu r =  Mètres,  pou r 
l es  moteurs  rotati fs ,  Un i té  
moteur =  Rotations.  

Couple  d 'essai  REAL Déterm ine  l e  couple  maximal  appl i qué  
pendant  l e  profi l  d 'essai .  

%  de  l a  valeur assignée  du  
moteur 

L im i te  de  course  d 'essai  REAL Établ i t  l 'excursi on  maximale  de  l ’ axe  en  
un i tés  moteur adm ise  dans  l e  sens  de  
l 'essai .  

Un i tés  moteur 

Pour l es  moteurs  l i néai res,  
Un i té  moteu r =  Mètres,  pou r 
l es  moteurs  rotati fs ,  Un i té  
moteur =  Rotations.  

 

I l  n 'existe  pas  de  paramètres  de  réponse  spéci fi q ues  pour ce  service.  

7.5.2 .9  Get_Inertia_Test_Data  

Le service  Get_I nertia_Test_Data  permet d 'accéder aux mesures  temporel les  générées  par l e  
dern ier service  Run_I nertia_Test.  Le  contrôleur u ti l i se  ces  données  pour calcu ler en  dern ier 
l ieu  une  valeur d ' i nertie  précise  pour l e  moteur et l a  charge.  Le  service  Get_I nertia_Test_Data  
renvoie  une  va leur nu l l e  pour l es  paramètres  qu i  ne  sont pas  mesurés  avec succès  par la  
dern ière  procédure  Run_Inertia_Test.  

I l  n 'existe  pas  de  paramètres  de  demande  spéci fi ques  pour ce  service.  

Les  paramètres  de  réponse  pour ce  service  sont défi n is  dans  l e  Tableau  1 26.  S i  l 'Essai  
I nertie  venai t  à  être  abandonné,  à  être  expi ré  ou  à  ne  pas  abou ti r pour quelque  ra ison  que  ce  
soi t,  l e  d ispos i ti f doi t  renvoyer l es  valeurs  de  paramètre  qu i  on t été  mesurées  avec succès  
pendant l 'essai  et  ré in i ti a l iser l es  paramètres  qu i  n 'on t  pas  été  mesurés  avec succès.  
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Tableau  1 26 – Structure  de  réponse  Get_Inertia_Test_Data  

Nom  Type  Description  du  paramètre  de  réponse  Sémantique  des  valeurs  

État d 'essai  US INT  Énumération  qu i  i nd i que  l e  résu l tat  du  
dern ier service  Run_I nerti a_Test:  

Énumération :  
0  =  processus  d 'essai  abou ti  
1  =  essai  en  cours  
2  =  processus  d 'essai  abandonné  
3  =  processus  d 'essai  expi ré  
4  =  processus  d 'essai  non  abou ti  
5  =  l 'essai  a  attein t  l a  l im i te  
6  =  pol ari té  d 'essai  i ncorrecte  
7  =  erreur de  mesure  d 'essai  
8  =  erreur de  confi gu ration  d 'essai  
9  à  255  =  réservé  

(Réservé)  USINT[3]  Octets  de  rempl i ssage  pou r l 'a l i gnement d e  
mots  à  32  b i ts  

 

Durée  d 'accélérati on  REAL Durée  mesurée  de  l 'accélérati on  
permettant  d 'atteindre  l a  vi tesse  d 'essai .  

Secondes  

Durée  de  
décélérati on  

REAL Durée  mesurée  de  l a  d écélération  
permettant  d 'atteindre  u ne  vi tesse  nu l l e  à  
parti r d e  l a  vi tesse  d 'essai .  

Secondes  

 

7.5.2 .1 0  Run_Hookup_Test 

Le service  Run_Hookup_Test réa l ise  un  certa in  nombre  d 'essais  d i fférents  visan t à  véri fi er 
que  l ' i n terface  avec l e  moteur et/ou  l e  d ispos i ti f de  réaction  est correcte.  Pour l es  essais  
acti fs  qu i  activent l a  s tructure  de  pu issance du  d i spos i ti f d ’en traînement,  l 'état d ’axe  doi t être  
Arrêté  pour que  l a  demande de  ce  service  soi t  acceptée.  Pour les  essais  passi fs  qu i  
n ’acti vent pas  la  s tructu re  de  pu issance,  l ’ état d ’axe  peut être  Arrêté  ou  dans  l es  états  
d ’Attente  su ivan ts:  I n terruption ,  Précharge  ou  I nh ibi ti on  de  démarrage.  Le  Run_Hookup_Test 
déclenche l e  processus  d 'essai  spéci fi é  et  défi n i t  l e  b i t  En  cours  de  processus  dans  l 'attribu t  
État d ’axe.  Pour les  essais  acti fs,  l 'état d ’axe  passe  à  l 'état Essai .  Dans  la  mesure  où  l a  
réa l isation  d 'un  processus  d 'essai  acti f peut du rer relati vement longtemps,  une  réponse  de  
service  est renvoyée  au  con trôleur dès  l e  l ancement du  processus  d 'essai .  Ceci  permet de  ne  
pas  u ti l i ser l e  canal  de  service  de  la  Connexion  CIP  Motion  pour d 'autres  demandes  de  
service  pendant  tou te  l a  durée  du  processus.  Une  fois  le  processus  d 'essai  acti f achevé,  l 'état  
d ’axe  passe  de  l 'état  Essai  à  l 'état Arrêté  ou  à  l 'é tat  Défaut principal .  Une  fo is  cette  transi tion  
d 'état  achevé,  l e  b i t  En  cours  de  processus  est  annu lé.  

Ce  service  prend  en  charge  p l us ieurs  types  d 'essai  d i fféren ts.  Une  description  succincte  de  
chacun  de  ces  types  d 'essai  est  donnée  ci -dessous.  

•  L 'essai  Moteur/Réaction  est un  essai  acti f qu i  tente  de  déplacer l e  moteur dans  l e  sens  
avan t pour une  d istance  spéci fiée  donnée  par l a  D istance  d 'essai ,  ou  pendant une  durée 
spéci fiée  donnée par l a  Durée  d 'essai .  Le  sens  Vers  l 'avan t est défin i  comme le  sens  de  
mouvement du  moteur l orsqu ' i l  su i t  l e  séquencement de  phases  UVW  normal .  Pendant 
l 'essai ,  l e  d isposi ti f contrôle  l e  changement du  nombre  de  réactions  sur l a  durée  de  l 'essai  
pour l es  canaux de  réaction  appl icables.  Lorsque  l e  mode de  réaction  est défin i  pour une  
Réaction  double  ou  une  Réaction  de  charge,  l es  deux canaux de  réaction  sont soum is  çà  
essai .  

•  L 'essai  Réaction  est un  essai  pass i f qu i  permet de  survei l ler l 'axe  l orsqu 'un  agen t externe  
l e  déplace  et i nd ique  qu ' i l  a  abouti  s i  l e  nombre  de  réactions  d ’axe  dépasse  l a  d istance  
spéci fiée  par l a  d istance  d 'essai .  Le  paramètre  Canal  de  réaction  déterm ine  quel  canal  de  
réaction  est tenu  d 'être  con trôlé.  

•  L 'essai  Marqueur est un  essai  pass i f qu i  permet de  survei l l er l e  s i gnal  de  marquage du  
canal  de  réaction  de  pos i ti onnement d ’axe  lorsqu 'un  agent externe  l e  déplace  l e  l ong  de  
l 'emplacement du  marqueur et ind ique  que  l 'essai  a  abouti  l orsqu 'une  impu ls ion  de  
marquage est détectée.  Le  paramètre  Canal  de  réaction  déterm ine  quel  s ignal  de  
marquage est tenu  d 'être  soum is  à  essai .  

International  Electrotechnical  Commission

 



 – 568  – I EC 61 800-7-202: 201 5  © I EC  201 5  

•  L 'essai  de  commutation ,  qu i  concerne  un iquement l es  moteurs  à  a imant permanent,  est un  
essai  acti f qu i  appl i que  un  courant au  moteur afi n  d 'a l i gner le  rotor,  véri fi er l a  bonne  m ise  
en  phase  d 'un  codeur UVW ou  d 'un  capteur à  effet Ha l l ,  l e  cas  échéant,  et  mesurer l e  
décalage  de  commutation .  L'essai  de  commutation  cib le  tou jours  Réaction  1 ,  qu i  est l e  
canal  de  réaction  du  moteur.  

Une  l im i te  de  temporisation  propre  au  service  Run_Hookup_Test est  appl i quée  par le  
fourn isseur du  d ispos i ti f afin  de  tra i ter du  cas  où  l es  cri tères  de  réussi te  ne  peuvent pas  être  
satisfa i ts.  Cette  l im i te  est  généralement de  30  s  envi ron .   

Les  données  obtenues  générées  par ces  essais  sont accessib les  par l e  service  Get Test  
Data,  et sont u ti l i sées  par le  contrôleur pour défin i r au tomatiquement l es  polari tés  correctes  
de  l ' i n terface  de  réaction  et  de  l ' i n terface  du  moteur.  

Les  paramètres  de  demande  pour ce  service  son t défin is  dans  l e  Tableau  1 27.  

Tableau  1 27  – Structure  de  demande  Run_Hookup_Test 

Nom  Type  Description  du  paramètre  de  demande  Sémantique  des  valeurs  

Type d 'essai  USINT Déterm ine  l 'essai  d e  connexion  spéci fi que  à  
exécu ter:  

Énumération :  
0  =  essai  moteur/réaction  
1  =  essai  de  réaction  
2  =  essai  de  marquage  
3  =  essai  de  commutation  (F )  
4  à  255  =  réservé  

Canal  d e  
réaction   

US INT Déterm ine  l e  n uméro  de  canal  l og i que  cib lé  pou r 
l 'essai  de  réaction .  Lorsque  cel a  n 'est  pas  
appl i cabl e,  ce  paramètre  doi t  ê tre  m is  à  0 .  

Numéro  de  canal  

(Réservé)  USINT[2]  Octets  de  rempl i ssage  pou r l 'a l i gnement de  mots  
à  32  b i ts  

 

D i stance  
d 'essai  

REAL Établ i t  l a  d i stance  à  parcouri r par l ' axe,  en  un i tés  
moteur ou  u n i tés  de  réaction  n ,  afi n  d ' i nd i quer 
qu 'un  essai  a  abouti .  Le  type  d 'essai  déterm ine  
l es  un i tés .  U n  type  d 'essai  “essai  moteur &  
réaction ”  u ti l i se  l es  u n i tés  moteur.  Un  type  d 'essai  
“essai  d e  réaction ”  u ti l i se  l es  u n i tés  de  réaction  
où  n  est  d éterm iné  par l e  canal  de  réaction .  La  
d i s tance  d 'essai  est  va l i de  s i  l ' axe  n 'est  pas  
confi gu ré  pou r u n  fonctionnement  sans  
codeu r/capteur.  Lorsque  cel a  n 'est  pas  
appl i cabl e,  ce  paramètre  doi t  ê tre  m is  à  0 .  

Un i tés  moteur ou  u n i tés  de  
réaction  n  

Durée d 'essai  REAL Établ i t  l a  d urée  de  mouvement d ’axe  pendant  
l 'essai .  La  d u rée  d 'essai  est  va l i de  s i  l 'axe  est  
confi gu ré  pou r u n  foncti onnement  sans  
codeu r/capteur.  Lorsque  cel a  n 'est  pas  
appl i cabl e,  cette  va leu r d oi t  être  m ise  à  0 .  

secondes  

 

I l  n 'existe  pas  de  paramètres  de  réponse  spéci fi ques  pour cette  demande  de  service.  

7.5.2 .1 1  Get_Hookup_Test_Data  

Le  service  Get_Hookup_Test_Data  permet d 'accéder aux résu l tats  d 'essai  de  connexion  
générés  par l e  dern ier service  Run_Hookup_Test (voi r Tableau  1 28) .  Le  contrôleur u ti l i se  ces  
données  pour s i gnaler un  problème de  câblage  à  l 'u ti l i sateur et pou r calcu ler les  paramètres  
de  b i t  de  configuration  de  polari té  d ’axe.  Les  résu l tats  de  cet essai  sont i ndépendants  des  
valeurs  configu rées  pour l a  polari té  du  moteur,  de  réaction  et  de  commutation .  Le  service  
Get_Hookup_Test_Data  renvoie  une  va leur nu l l e  pour les  paramètres  qu i  ne  sont pas  
déterm inés  par l a  dern ière  procédure  Run_Hookup_Test.  
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Tableau  1 28  – Get_Hookup_Test_Data  mesurées  par le  type  d 'essai  

Paramètres  Get_Hookup_Test 
Type  d 'essai  

Moteur/Réaction  Réaction  Marqueur Commutation  

Décal age  de  commutation  non  non  non  ou i  

Polari té  de  commutati on  non  non  non  ou i  

D i rection  de  réaction  1  Ou i a  ou i b  non  non  

D i recti on  de  réaction  2  ou i a  ou i b  non  non  

a  Lors  de  l 'exécu ti on  d ' un  essai  de  connexi on  Moteur/Réaction ,  l a  d i rection  de  réaction  1  est  tou j ou rs  mesurée  
à  moins  que  l e  mode  Réaction  ne  soi t  défi n i  su r Pas  de  réaction  (fonctionnement sans  codeur/capteu r).  La  
d i rection  de  réaction  2  est  mesurée  l orsque  l e  mode  Réaction  est  défi n i  su r Réacti on  doubl e  ou  Réacti on  de  
charge.  

b  Lors  de  l 'exécu ti on  d 'un  essai  de  connexion  de  réaction ,  l es  d i rections  de  réaction  1  et  2  son t  tou tes  deux 
mesurées  en  foncti on  d u  canal  de  réaction  spéci fi é  par l e  dern ier Run_Hookup_Test.  

 

I l  n 'existe  pas  de  paramètres  de  demande  spéci fi ques  pour ce  service.  

Les  paramètres  de  réponse  pour ce  service  sont défi n is  dans  l e  Tableau  1 29.  S i  l 'Essai  
Connexion  venai t à  être  abandonné,  à  être  expi ré  ou  à  ne  pas  abouti r pour quelque  ra ison  
que  ce  soi t,  l e  d isposi ti f doi t  renvoyer les  valeurs  de  paramètre  qu i  ont été  mesurées  avec 
succès  pendant l 'essai  e t  ré in i ti a l iser l es  paramètres  qu i  n 'on t pas  été  mesurés  avec succès.  

Tableau  1 29  – Structure  de  réponse  Get_Hookup_Test_Data  

Nom  Type  Description  du  paramètre  de  réponse  Sémantique  des  valeurs  

État  d 'essai  USINT Énumération  qu i  i nd i que  l e  résu l tat  de  l a  
dern ière  commande  de  l ' essai  de  connexion :  

Énumération :  
0  =  processus  d 'essai  abouti  
1  =  essai  en  cours  
2  =  processus  d 'essai  abandonné  
3  =  processus  d 'essai  expi ré  
4  =  processus  d 'essai  non  abouti  
5  =  échec essai  pas  de  réacti on  1  
6  =  échec essai  pas  de  réaction  2  

7  à  255  =  réservé  

Di rection  de  
réaction  1   

USINT Énumération  qu i  i nd i que  l e  sens  de  mouvement  
d ’axe  associé  à  l a  d ern ière  commande  de  l ' essai  
d 'exécution  au  cours  d 'un  essai  de  réaction  1  ou  
de  moteur/réaction ,  l e  cas  échéant.  Sens  posi ti f 
i nd i que  que  l 'essai  a  produ i t  d es  nombres  de  
réactions  1  à  i ncrémentati on  posi ti ve.   

Énumération :  
0  =  Posi ti ve  
1  =  Négati ve  

2  à  255  =  réservé  

Di rection  de  
réaction  2   

USINT Énumération  qu i  i nd i que  l e  sens  de  mouvement  
d ’axe  associé  à  l a  d ern ière  commande  de  l ' essai  
d 'exécution  au  cours  d 'un  essai  de  réaction  2  ou  
de  moteur/réaction ,  l e  cas  échéant.  Sens  posi ti f 
i nd i que  que  l 'essai  a  produ i t  d es  nombres  de  
réactions  2  à  i ncrémentati on  posi ti ve.  

Énumération :  

0  =  Posi ti ve  

1  =  Négati ve  

2  à  255  =  réservé  

Polari té  de  
commutation  

USINT Lors  de  l a  réal i sation  d 'u n  essai  de  commutation  
su r un  moteur à  a imant permanent,  l 'essai  
véri fi e  s i  l a  m i se  en  phase  UVW du  codeu r ou  du  
capteu r à  effet  Hal l  correspond  à  l a  m ise  en  
phase  du  moteur.  S i  l a  m i se  en  phase  
correspond ,  l a  polari té  de  commutation  est  
Normale.  Lorsqu ' i l  est  établ i  q ue  l a  m ise  en  
phase  du  moteur et  du  d i sposi t i f de  commutation  
ne  correspond  pas,  ce  paramètre  i n d ique  q ue  l a  
m ise  en  phase  UVW est  i nversée.  Voi r l ' attri bu t  
Polari té  de  commutation  pour p l us  de  détai l s .  

Énumération :  

0  =  Normale  

1  =  I nversée  

2  à  255  =  réservé  

Décal age  de  
commutation  

REAL Décal age  mesuré  l ors  d e  l 'essai  de  commutation  
qu i  doi t  être  appl i qué  à  l 'accumu lateur d e  
posi ti on  du  moteu r afi n  d 'a l i gner l e  s i gnal  Ang le  
é l ectri que  su r l es  enrou l ements  statori ques  du  
moteur.  Voi r l ' attri bu t  Déca lage  de  commutation .  

Degrés  é l ectri q ues  
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7.6  Comportement 

7.6. 1  Modèle  d 'état  

7.6. 1 . 1  Général i tés  

Le  modèle  d 'état  Objet Axe  de  d ispos i ti f de  mouvement repose  sur les  é léments  des  modèles  
d 'état standard  S88  et Pack/ML.  L 'état en  cours  de  l ' i nstance  Objet Axe  de  d isposi ti f de  
mouvement est  i nd iqué  par l 'attribut  État d ’axe  ( ID  attr =  650).  Les  transi ti ons  d 'état peuvent  
être  i n i ti ées  d i rectement grâce  au  mécan isme de  demande Commande d ’axe  ou  par des  
cond i ti ons  se  produ isan t l ors  du  fonctionnement du  d ispos i ti f.   

La  F igure  87  présente  l es  états  de  fonctionnement de  base  de  l 'Objet Axe  de  d ispos i ti f de  
mouvement lors  du  con trôle  du  mouvement de  l ’ axe  (Mode de  commande ! =  Pas  
d ’asservissement) .  Les  zones  grisées  représenten t l a  m ise  en  correspondance des  États  
d ’axe  avec l es  états  Objet I denti té  correspondants .  

 

  

Ang lais  Français  

Transi ent  S tate  État  trans i toi re  

Term inal  S tate  É tat  fi nal  

Enabl ed  Operati on  Fonctionnement  acti vé  

Starti ng  Démarrage  

Testi ng  Essais  

IEC  

Stopping

Major
Faulted

Aborting

Starting

Initial izing

Drive Disable Major Fault

Fault Reset

Drive Enable 
or Test

Transient State

Terminal  State

Shutdown

Stopped

Shutdown 
Reset

Running

Testing

Pre-Charge

Start
Inhibited

Shutdown 

Off

Initialization  
Fault

Inhibits Cleared

Inhibits Present

Major Fault

Enabled Operation

Disabled Operation

Initialization
Complete

Self Test

Shutdown 

Standby Faulted

Standby

Fault Reset

Major Fault

Major Fault

Fault Reset

Standby

Bus Up!Bus Up
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Anglais  Français  

Runn ing  Exécution  

Shutdown  I n terrupti on  

Dri ve  Enabl e  or Test  Acti ver l e  d i sposi ti f d ’ en traînement  ou  Essai  

Dri ve  D i sabl e  Désacti ver l e  d i spos i ti f d ’ en traînement   

Maj or Fau l t   Défau t  pri ncipa l   

S tandby Atten te  

Start  I nh i bi ted  Démarrage  i nh i bé  

Di sabl ed  Operation  Fonctionnement  désacti vé  

Stopping  Arrêt  

Stopped  Arrêté  

Aborti ng  Abandon  

Maj or Fau l ted  Défau t  pri ncipa l  

Pre-Charge  Précharge  

I n i ti a l i zati on  Complete  I n i ti a l i sati on  achevée  

I n i ti a l i zi ng  I n i ti a l i sati on  

Off Désacti vé  

Sel f Test  Au totest  

I nh ib i ts  Present  I nh ibi ti ons  présentes  

I nh ib i ts  Cl eared  I nh ibi ti ons  supprimées  

Maj or Fau l t  Défau t  pri ncipa l  

Fau l t  Reset  Réin i ti a l i sati on  su i te  à  u n  défau t  

Fau l ted  Défau t  

Bus  Up  Bus  acti vé  

Shutdown  Reset  Réin i ti a l i sati on  su i te  à  u ne  i n terruption  

I n i ti a l i zati on  fau l t  Défau t  d ’ i n i ti a l i sati on  

Figure  87  – Modèle  d 'état de  l 'Objet Axe  de  d isposi ti f de  mouvement 

Les  trans i tions  val i des  pour l e  Modèle  d ’état d ’axe  sont défi n ies  de  man ière  expl ici te  dans  l e  
Tableau  1 30.  
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Tableau  1 30  – Transitions  de  d iagramme d ’états  d ’axe  

État en  cours  Événement Condi tions  État su ivan t  

Désacti vé  Al imentation  acti vée   Au totest  

Au totest  Au totest  achevé   I n i ti a l i sati on  

I n i ti a l i sati on  Défau t  d ’ i n i ti a l i sati on   Défaut  pri ncipa l  

I n i ti a l i sati on  I n i ti a l i sati on  achevée   Précharge  

I n terrupti on  Défau t  pri ncipa l  ou  abandon   Défau t  pri ncipa l  

I n terrupti on  Réin i ti a l i sati on  su i te  à  u ne  i n terruption   Précharge  

Précharge  I n terrupti on   I n terrupti on  

Précharge  Défau t  pri ncipa l   Défau t  pri ncipa l  

Précharge  Bus  acti vé   Arrêté  

Démarrage  i nh i bé  I n terrupti on   I n terrupti on  

Démarrage  i nh i bé  Défau t  pri ncipa l   Défau t  pri ncipa l  

Démarrage  i nh i bé  I nh ib i ti ons  supprimées   Arrêté  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  u n  défau t  SD  =  1   I n terrupti on  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  u n  défau t  SD  =  0 ,  BU  =  0  Précharge  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  u n  défau t  SD  =  0 ,  BU  =  1 ,  
S I  >  0  

Démarrage  i nh i bé  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  u n  défau t  SD  =  0 ,  BU  =  1 ,  
S I  =  0  

Arrêté  

Défau t  pri ncipa l  Reconnexion   I n i ti a l i sati on  

Arrêté  ! Bus  acti vé   Précharge  

Arrêté  I n terrupti on   I n terrupti on  

Arrêté  Défau t  pri ncipa l   Défau t  pri ncipa l  

Arrêté  I nh ib i ti on  de  démarrage   I nh ib i ti on  de  
démarrage  

Arrêté  Acti ver  Démarrage  

Arrêté  Essai   Démarrage  

Démarrage  I n terrupti on   I n terrupti on  

Démarrage  Défau t pri ncipa l  ou  abandon   Abandon  

Démarrage  Désacti ver  Arrêt  

Démarrage  Démarrage  achevé  I P  =  0  Exécu tion  

Démarrage  Démarrage  achevé  I P  =  1  Essais  

Arrêt  I n terrupti on   I n terrupti on  

Arrêt  Arrêt  achevé   Arrêté  

Arrêt  Défau t  pri ncipa l   Abandon  

Arrêt  Acti ver Amorçage  
i nstan tané  acti vé  

Démarrage  

Abandon  Arrêt  achevé   Défau t  pri ncipa l  

Abandon  Réin i ti a l i sati on  su i te  à  u n  défau t   Arrêt  

Essais  I n terrupti on   I n terrupti on  

Essais  Défau t  pri ncipa l  ou  abandon   Abandon  

Essais  Désacti ver  Arrêt  

Exécution  I n terrupti on   I n terrupti on  

Exécution  Défau t  pri ncipa l  ou  abandon   Abandon  

Exécution  Désacti ver  Arrêt  

Tou t état  Fermeture  de  connexi on   I n i ti a l i sati on  

Tou t état  Perte  de  connexion   Défau t  pri ncipa l  

 

Certa ines  des  trans i tions  de  d iagramme d ’états  d ’axe  du  Tableau  1 30  présentent des  
dépendances  aux cond i ti ons  de  statu t en  cours  de  l ’ axe  défin ies  dans  l e  Tableau  1 31 .  
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Tableau  1 31  – Conditions  de  d iagramme d ’états  d ’axe  

Condi tion  Symbole  Description  

Bus  acti vé  BU  Le  b i t  S tatu t  d ’ axe  est  d éfi n i  s i  l e  bus  à  courant  con ti nu  est  chargé  dans  l es  
l im i tes  de  l a  p l age  de  fonctionnement.  

I n terrupti on  SD  Le  b i t  S tatu t  d ’ axe  est  d éfi n i  en  présence  d ’ une  i n terruption  acti ve.  Ceci  est  
d i fféren t  d e  l ’ état  d ’ i n terrupti on .  Le  b i t  S tatu t  d ’ i n terruption  peu t  être  acti f à  l ’ état  
en  d éfaut.  

En  cours  de  
processus  

I P  Le  b i t  S tatu t  d ’ axe  i n d ique  qu ’ un  processus  d ’essai  associé  à  une  demande  de  
service  est  acti f.  Noter que  l e  b i t  En  cours  de  processus  peut  être  acti f sans  q ue  
l e  d i agramme d ’états  de  l ’ axe  soi t  à  l ’ état  Essais .   

I nh ib i ti on  de  
démarrage  

S I  Ceci  représente  l ’ ensemble  des  I nh ib i ti ons  de  démarrage  acti ves.  Une  valeur S I  
de  0  i nd ique  l ’ absence  d ’ i nh i b i t i on  de  démarrage  acti ve.  N oter que  l es  i nh i b i ti ons  
de  démarrage  peuvent être  présentes  sans  que  l e  d i ag ramme d ’états  de  l ’ axe  
soi t  à  l ’ état  i n h i b i ti on  de  démarrage.  

 

Lorsque  l 'Objet Axe  de  d ispos i ti f de  mouvement n 'est pas  en  tra in  de  con trôler l e  mouvement 
de  l ’ axe  (Mode de  commande =  Pas  d 'asservissement),  l e  d iagramme d 'état à  l a  F igure  87  se  
rédu i t à  celu i  présen té  à  la  F igure  88  pour un  axe  Réaction  un iquement ou  un  type  de  
d isposi ti f Codeur CIP  Motion .   

 
 

Anglais  Français  

Standby Attente  

Operational  Opérationnel  

Fau l ted  Défau t  

Shu tdown  i n terruption  

Shu tdown  Reset  Réin i ti a l i sati on  su i te  à  u ne  i n terruption  

Runn ing  Exécution  

Fau l t  Reset  Réin i ti a l i sati on  su i te  à  u n  défau t  

Maj or Fau l t   Défau t  pri ncipa l   

I n i t i a l i zati on  Complete  I n i ti a l i sati on  achevée  

I n i ti a l i zati on  Fau l t  Défau t  d ’ i n i ti a l i sati on  

I n i ti a l i zi ng  I n i ti a l i sati on  

Off Désacti vé  

Sel f Test  Au totest  

Transi en t  State  État  transi toi re  

Term inal  S tate  État  fi nal  

Figure 88  – Modèle  d 'état de  l 'Objet Axe  de  d ispositi f  
de  mouvement pour l e  mode Réaction  un iquement  
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Les  transi tions  va l i des  pour le  Modèle  d ’état d ’axe  d ’un  axe  Réaction  un iquement ou  CIP  
Motion  sont  défin ies  de  façon  expl ici te  dans  l e  Tableau  1 32.  

Tableau  1 32  – Transitions  de  d iagramme d ’états  d ’axe (Réaction  un iquement)  

État en  cours  Événement Condi tions  État su ivan t  

Désacti vé  Al imentation  acti vée   Au totest  

Au totest  Au totest  achevé   I n i t i a l i sati on  

I n i ti a l i sati on  Défau t  d ’ i n i ti a l i sati on   Défaut  pri ncipa l  

I n i ti a l i sati on  I n i ti a l i sati on  achevée   Démarrage  i nh i bé  

I n terrupti on  Défau t  pri ncipa l   Défaut  pri ncipa l  

I n terrupti on  Réin i ti a l i sati on  su i te  à  u ne  i n terruption   Exécu tion  

Démarrage  i nh i bé  Défau t  pri ncipa l   Défau t  pri ncipa l  

Démarrage  i nh i bé  I nh ibi ti ons  supprimées   Exécu tion  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  u n  défau t  SD  =  1   I n terrupti on  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  u n  défaut  SD  =  0 ,  S I  >  0  Démarrage  i nh i bé  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  u n  défau t  SD  =  0 ,  S I  =  0  Exécu tion  

Défau t  pri ncipa l  Reconnexion   I n i ti a l i sati on  

Exécution  I n terrupti on   I n terrupti on  

Exécution  Défau t  pri ncipa l   Défaut  pri ncipa l  

Tou t état  Fermeture  de  connexi on   I n i t i a l i sati on  

Tou t état  Perte  de  connexion   Défaut  pri ncipa l  

 

Lorsque  l 'Objet Axe  de  d i spos i ti f de  mouvement est associé  à  un  convertisseur CIP  Motion ,  l e  
d iagramme d ’états  Commande  acti ve  à  l a  F igure  87  se  rédu i t  à  ce lu i  présenté  à  l a  F igure  89.  
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Anglais  Français  

Standby Attente  

Operational  Opérationnel  

Fau l ted  Défau t  

Shu tdown  i n terruption  

Shu tdown  Reset  Réin i ti a l i sati on  su i te  à  u ne  i n terruption  

Runn ing  Exécu tion  

Fau l t  Reset  Réin i ti a l i sati on  su i te  à  u n  défau t  

Maj or Fau l t   Défau t  pri ncipa l   

Maj or Fau l ted  Défau t  pri ncipa l   

Bus  up  Bus  acti vé  

I n i ti a l i zati on  Complete  I n i ti a l i sati on  achevée  

I n i ti a l i zati on  Fau l t  Défau t  d ’ i n i ti a l i sati on  

I n i ti a l i zi ng  I n i ti a l i sati on  

Off Désacti vé  

Sel f Test  Au totest  

S tart  i nh i b i ted  Démarrage  i nh i bé  

I nh ibi ts  Present  I nh ib i ti ons  présentes  

I nh ibi ts  Cl eared  I nh ib i ti ons  supprimées  

Pre-charge  précharge  

Figure 89  – Modèle  d 'état de  l 'Objet Axe  de  d ispositi f  
de  mouvement pour l e  Convertisseur 

Les  transi ti ons  val i des  pour l e  Modèle  d ’état d ’axe  d ’un  axe  Convertisseur CIP  Motion  sont 
défin ies  de  façon  expl ici te  dans  le  Tableau  1 33.  
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Tableau  1 33  – Transitions  de  d iagramme d ’états  d ’axe (Convertisseur)  

État en  cours  Événement Cond i tions  État su ivan t  

Désacti vé  Al imentation  acti vée   Au totest  

Au totest  Au totest  achevé   I n i t i a l i sati on  

I n i ti a l i sati on  Défaut  d ’ i n i ti a l i sati on   Défaut  pri ncipa l  

I n i ti a l i sati on  I n i ti a l i sati on  achevée   Précharge  

I n terrupti on  Défaut  pri ncipa l   Défaut  pri ncipa l  

I n terrupti on  Réin i ti a l i sati on  su i te  à  une  i n terruption   Précharge  

Démarrage  i nh i bé  I nh ibi ti ons  supprimées   Précharge  

Précharge  I nh ibi ti on  de  démarrage   Démarrage  i nh i bé  

Précharge  I n terrupti on   I n terrupti on  

Précharge  Défaut  pri ncipa l   Défaut  pri ncipa l  

Précharge  Bus  acti vé   Exécu tion  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  un  défaut  SD  =  1  I n terrupti on  

Défau t  pri ncipa l  Réin i ti a l i sati on  su i te  à  un  défaut  SD  =  0  Précharge  

Défau t  pri ncipa l  Reconnexion   I n i ti a l i sati on  

Exécution  ! Bus  acti vé   Précharge  

Exécution  I n terrupti on   I n terrupti on  

Exécution  Défaut  pri ncipa l   Défaut  pri ncipa l  

Tou t  état  Fermeture  de  connexi on   I n i t i a l i sati on  

Tou t état  Perte  de  connexion   Défaut  pri ncipa l  

 

Étapes  de  transition  d ’état Réin i tial i sation  su i te  à  un  défaut  

Dans  l 'état Défaut pri ncipal  présenté  dans  l es  d iagrammes  d 'états  d ’axe  ci -dessus,  l 'état d ’axe  
peu t passer à  l ' un  des  d i fférents  états  existan ts  en  réponse  à  un  événement Réin i tia l i sation  
su i te  à  un  défau t,  ou  l 'état d ’axe  peut reven i r d i rectement à  l 'état Défau t pri ncipal  en  présence 
d 'une  cond i tion  de  défau t pers istante.  L'état auquel  passe  l 'axe  dépend  des  au tres  cond i tions  
d 'état/statu t d ’axe.  En  fai t,  i l  peu t être  poss ib le  que  p lus ieurs  cond i tions  d 'état  soien t 
présentes  s imu l tanément,  par exemple,  I n terruption ,  Démarrage  inh ibé,  etc.  É tant donné  que  
l e  modèle  d 'état d ’axe  peu t représenter un iquement un  seu l  axe  à  un  instant donné,  l 'é tat 
d ’axe  est déterm iné  selon  l a  cond i ti on  préalable  su ivante:  

•  Défau t principal  

•  I n terruption  

•  Précharge  

•  Démarrage  i nh ibé  

•  Arrêté  

Cet aspect et tou t au tre  comportement de  passage à  un  état sont exam inés  pl us  en  détai l  en  
7. 6. 1 . 2  et en  7. 6 . 2 .  

7.6. 1 .2  Commande  d 'état  

La  méthode principale  de  mod i fication  de  l 'état d 'une  instance  Objet Axe  de  d isposi ti f de  
mouvement cons iste  à  u ti l i ser l e  mécan isme Commande  d ’axe/Réponse d ’axe  i n tégré  à  l 'en-
tête  Connexion  E/S  CIP  Motion .  La  mod i fication  de  l 'état d ’axe  de  mouvement est s implement 
réa l isée  en  p laçan t l e  Code de  demande approprié  dans  l 'é l ément Commande d ’axe  de  l 'en-
tête  Connexion  Contrôleur-D isposi ti f.  Les  codes  de  demande  de  commande son t défin is  dans  
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l e  profi l  de  d ispos i ti f C I P  Motion  et reprodu i ts  dans  l e  Tableau  1 34  pour des  ra isons  de  
commod i té.  

Tableau  1 34 – Code  de  demande  de  Commande d ’axe  

Code  de  
demande  

Opération  demandée  

F  Pas  de  demande  

1  Demande  d 'acti vation  

2  Demande  de  désacti vation  

3  Demande  d ' i n terrupti on  

4  Demande  de  ré in i ti a l i sati on  su i te  à  une  i n terrupti on  

5  Demande  d 'abandon  

6  Demande  de  ré in i ti a l i sati on  su i te  à  un  d éfaut  

7  Demande  d 'arrêt  de  processus  

8  Demande  de  changement  de  référence  de  posi ti on  réel l e  

9  Demande  de  changement  de  référence  de  posi ti on  de  consigne  

1 0  à  1 26  (Réservé)  

1 27  Demande  d 'annu lation  

1 28  à  255  (Spéci fi que  au  fou rn i sseur)  

 

Si  une  trans i tion  d 'état  est demandée via  l 'é l ément Commande  d ’axe  de  l a  connexion  
Contrôleur-D isposi ti f,  l e  d isposi ti f i n i tie  l a  transi ti on  d 'état,  pu is  acqu i tte  l a  demande de  
transi ti on  via  l 'a ttribu t Réponse  d ’axe  à  l ' i ssue  de  l a  transi tion  d 'état demandée ou  s i  e l le  n 'a  
pas  abouti .  Les  Codes  d 'acqu i ttement de  l 'é l ément Réponse d ’axe  son t i denti ques  aux Codes  
de  demande de  l 'é l ément Commande d ’axe  comme défin i  dans  le  profi l  d e  d isposi ti f CIP  
Motion  (voi r Tableau  1 35).  

Tableau  1 35 – Codes  d 'acqui ttement de  réponse d ’axe  

Code 
d 'acqu i ttement 

Réponse  d ’ axe  

F  Pas  d 'acqu i ttement  

1  Acqu i ttement d 'acti vation  

2  Acqu i ttement de  désacti vati on  

3  Acqu i ttement d ' i n terrupti on  

4  Acqu i ttement de  réi n i ti a l i sati on  su i te  à  une  i n terrupti on  

5  Acqu i ttement d 'abandon  

6  Acqu i ttement de  ré i n i ti a l i sati on  su i te  à  un  défau t  

7  Acqu i ttement d 'arrêt  d e  processus  

8  Acqu i ttement de  changement d e  référence  de  posi ti on  réel l e  

9  Acqu i ttement de  changement d e  référence  de  posi ti on  de  consigne  

1 27  Acqu i ttement d 'annu l ation  

 

Les  cri tères  d 'exécution  réuss ie  du  fonctionnement demandé dépendent du  Code  de  demande  
spéci fique  présenté  dans  l e  Tableau  1 36.  
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Tableau  1 36 – Cri tères  d 'exécution  réussie  du  fonctionnement demandé  

Code  de  demande  Cri tères  d 'exécu tion  réussi e  

1  Passage  réussi  d ’ axe  à  l 'état  Exécu ti on  avec l e  b i t  Commande  de  su i vi  d éfi n i  d ans  
l 'attri bu t  Statu t  d ’ axe.  

2  Passage  réussi  d ’ axe  de  l ' état  Fonctionnement acti vé  avec l e  b i t  Commande  de  su i vi  
annu lé  d ans  l 'attri bu t  S tatu t  d ’ axe.  

3  Passage  réussi  d ’ axe  à  l 'état  I n terruption  ou  l ' état  Défau t,  avec l e  b i t  I n terruption  défi n i  
dans  l 'attri bu t  S tatu t  d ’ axe.  

4  Passage  réussi  d ’ axe  à  l 'état  Préchargé  Arrêté  ou  I nh ibé  avec l e  b i t  I n terruption  annu l é  
dans  l 'attri bu t  S tatu t  d ’ axe,  a i n s i  que  l 'attri bu t  Défau ts  d ’axe  également annu lé  
provisoi rement. a  

Lorsque  l ' état  d ’ axe  n 'est  pas  Défaut  ou  I n terrupti on ,  l ' opérati on  Réin i ti a l i sation  su i te  à  
une  i n terruption  n 'a  aucun  impact sur l 'axe.  

5  Passage  réussi  d ’ axe  à  l 'état  Abandon  ou  Défaut  avec l e  b i t  Excepti on  i n i ti ée  par l e  
contrôl eu r défi n i  d ans  l 'attri bu t  défau ts  d ’axe.  

6  Passage  réussi  d ’ axe  à  l 'état  Préchargé  Arrêté,  En  cou rs  d 'arrêt,  I nh ibé  ou  I n terruption  
avec l ' attri bu t  Défau ts  d ’axe  annu lé  provi so i rement. a  

Lorsque  l ' état  d ’ axe  n 'est  pas  Défaut,  l 'opération  Réi n i ti a l i sation  su i te  à  un  défau t  n 'a  
aucun  impact  su r l 'axe.  

7  L'axe  arrête  avec succès  un  processus  acti f,  annu l ant  l e  b i t  En  cours  de  processus  dans  
l 'attri bu t  Statu t  d ’ axe.  

8  L'axe  a  appl i qué  l e  mouvement à  l a  Posi ti on  réel l e  avec succès  afi n  de  passer à  un  
nouveau  système de  référence  de  pos i ti on .  

9  L'axe  a  appl i qué  l e  mouvement à  l a  Posi ti on  de  consi gne  avec succès  afi n  de  passer à  u n  
nouveau  système de  référence  de  posi ti on .  

1 27  S 'accompl i t  tou jours .   

 a  Dans  l e  cas  d 'une  Réin i ti a l i sati on  su i te  à  un  défaut  ou  su i te  à  u ne  i n terruption ,  et  l orsque  des  cond i ti ons  
d 'exception  produ isan t  u n  défau t  pers i stent,  l 'axe  qu i tte  un iquement provisoi rement l 'état  Défau t  dans  l a  
mesure  où  i l  d oi t  n e  p l us  fonctionner u ne  nouve l l e  foi s  d e  man ière  imméd iate  et  reven i r à  l 'é tat  Défau t.  

 

Si  l e  d isposi ti f déterm ine  que  l a  transi ti on  d 'état demandée ne  peu t pas  être  accompl ie  avec 
succès,  i l  acqu i tte  l a  demande  de  commande  avec un  code  d 'erreur d i fféren t de  zéro  dans  
l 'é lément Statu t de  réponse.  Les  cond i ti ons  d 'erreur poss ib les  son t présen tées  dans  l e  
Tableau  1 37.  

Tableau  1 37  – Conditions  d 'erreur possibles  du  fonctionnement demandé  

Code de  
demande  

Condi tions  d 'erreur possibles  

1  L'axe  passe  à  l 'état  Défau t  ou  Démarrage  i nh i bé  après  réception  de  l a  d emande  avan t 
d 'attei nd re  l 'état  Exécu ti on .  

2  Aucune  

3  Aucune  

4  Aucune  

5  Aucune  

6  Aucune  

7  Aucune  

8  Aucune  

1 27  Aucune.   

 

Lorsque  l e  contrôleur reçoi t l e  Code  d 'acqu i ttement,  et  l 'absence  de  demande de  commande à  
l ancer en  atten te,  i l  annu le  a lors  l e  Code de  demande correspondant.  Lorsque  le  d ispos i ti f 
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détecte  l e  Code  de  demande  annu lé,  i l  efface  l e  Code d 'acqu i ttement et  l e  Statu t de  réponse  
associé.  

S i  l ' axe  ne  peut pas  passer à  l 'é tat demandé,  l a  cond i tion  d 'erreur spéci fi que  est i nd iquée  par 
une  valeur d 'attribu t Statu t de  réponse  d i fférente  de  zéro  transm ise  avec la  Réponse d ’axe  
dans  l e  cadre  de  l a  connexion  D isposi ti f-Contrôleur.  

Ce  comportement est  décri t  p l us  en  détai l  d ans  le  Tableau  1 38  et  le  Tableau  1 39.  

Tableau  1 38  – Cycle  de  demande  de  commande  d ’axe  réussie  

Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  contrôl eur défi n i t  l e  Code  de  
demande  dans  l ' é l ément  
Commande  d ’axe  pou r d emander 
un  changement d 'état.  

  Commande  d ’ axe  =  x Le  d i sposi ti f détecte  un  Code  de  demande  x 
d i fféren t  d e  zéro  dans  l 'é l émen t Commande  
d ’axe,  et  i n i t i e  l e  changement d 'état  d emandé.   

   Réponse  d ’ axe  =  x 

  S tatu t  de  réponse  =  0  

S i  l 'opérati on  de  changement  d 'état  a  abouti ,  
l e  d i sposi ti f l ' acqu i tte  en  attri buan t l e  Code  de  
demande  x d 'ori g i ne  au  Code  d 'acqu i ttement 
de  l 'é l ément  Réponse  d ’axe.  L'élément  S tatu t  
de  réponse  est  nu l ,  i nd i quant  u n  succès.  

Le  contrôl eur détecte  l e  Code  
d 'acqu i ttement  d i fférent  d e  zéro  
dans  l 'é l ément Réponse  d ’axe  et  
annu le  l e  Code  de  demande  
d 'ori g i ne  dans  l 'é l ément 
Commande  d ’axe.  Le  changement 
d 'état  demandé  a  abou ti ,  comme l e  
prouve  l e  S tatu t  de  réponse  nu l .  

  Commande  d ’ axe  =  0   

La  transaction  de  demande  de  
changement  d 'état  est  à  présent  
term inée.  Une  au tre  demande  
Commande  d ’axe  peut  être  tra i tée  
à  cet  i nstan t.   

  Réponse  d ’ axe  =  0  

  S tatu t  de  réponse  =  0  

Le  d i sposi ti f détecte  un  Code  de  demande  nu l  
dans  l 'é l ément  Commande  d ’axe  et  annu le  l e  
Code  d 'acqu i ttement associé  d ans  l 'é l ément 
Réponse  d ’axe.  

 

Tableau  1 39  – Cycle  de  demande  de  commande  d ’axe  non  réussie  

Action  du  contrôleur Connexion  Action  du  d i sposi ti f 

Le  contrôl eur défi n i t  l e  Code  de  
demande  dans  l ' é l ément  
Commande  d ’axe  pou r d emander 
un  changement d 'état.  

  Commande  d ’ axe  =  x Le  d i sposi ti f détecte  un  Code  de  demande  x 
d i fférent  d e  zéro  dans  l 'é l émen t  Commande  
d ’axe,  et  i n i ti e  l e  changement  d 'état  d emandé.   

   Réponse  d ’ axe  =  x 

  S tatu t  de  réponse  =  
    Code  d 'erreur 

S i  l 'opérati on  de  changement d 'état  n 'abou ti t  
pas,  l e  d i sposi ti f s i gnal e  l e  problème par un  
Code  d 'erreu r d e  s tatu t  de  réponse  non  nu l ,  
avec u n  Code  d 'acqu i ttement  correspondant 
au  Code  de  demande  d 'ori g i ne ,  x.  

Le  contrôl eur détecte  l e  Statu t  de  
réponse  d i fféren t  d e  zéro  associé  
au  Code  de  demande,  x,  dans  l a  
Réponse  d ’axe,  tra i te  l a  cond i ti on  
d 'erreur en  fonction  d u  Code  
d 'erreur,  pu i s  annu l e  l e  Code  de  
demande  d 'ori g i ne  dans  l 'é l ément  
Commande  d ’axe.  

  Commande  d ’ axe  =  0   

La  transaction  de  demande  de  
changement  d 'état  est  à  présent  
term inée.  Une  au tre  demande  
Commande  d ’axe  peut  être  tra i tée  
à  cet  i nstan t.   

  Réponse  d ’ axe  =  0  

  S tatu t  de  réponse  =  0  

Le  d i sposi ti f détecte  un  Code  de  demande  nu l  
dans  l 'é l ément Commande  d ’axe  et  annu le  l e  
Code  d 'acqu i ttement  associé  d ans  l 'é l ément  
Réponse  d ’axe.  

 

Dans  le  cas  d 'une  demande de  commande  en  atten te  l orsque  l e  Code d 'acqu i ttement propre  
au  cycle  de  demande de  commande  précédent est  tra i té  par l e  contrôleur,  ce  dern ier peu t 
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l ancer imméd iatement l a  demande de  commande  en  atten te.  Le  dé la i  d 'exécu tion  de  l a  
demande de  commande  en  attente  est a ins i  rédu i t.  Ce  comportement est  décri t  p lus  en  détai l  
dans  l e  Tableau  1 40.  

Tableau  1 40  – Cycle  de  demande  de  commande  d ’axe  en  attente  

Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur défi n i t  l e  Code  de  
demande  dans  l ' é l ément  Commande  
d ’axe  pou r demander un  
changement d 'état  x.  

  Commande  d ’ axe  =  x Le  d i sposi ti f détecte  un  Code  de  
demande  x d i fférent  de  zéro  dans  
l 'é l ément Commande  d ’ axe,  et  i n i t i e  
l e  changement d 'état  demandé.   

Le  con trôl eur a  une  demande  de  
changement d 'état  y en  atten te  
pu i squ ' i l  reçoi t  l e  Code  
d 'acqu i ttement i ssu  de  l a  d emande  
de  changement  d 'état  x  

  Réponse  d ’ axe  =  x 

  S tatu t  de  réponse  =  0  

S i  l 'opérati on  de  changement d 'état  
a  abou ti ,  l e  d i sposi ti f l 'acqu i tte  en  
attri buan t l e  Code  de  demande  x 
d 'ori g i ne  au  Code  d 'acqu i ttement  x 
de  l 'é l ément Réponse  d ’axe.  
L 'é lément  S tatu t  d e  réponse  es t  nu l ,  
i nd i quant  un  succès.  

En  fonction  du  Code  d 'acqu i ttement  
d i fférent  d e  zéro  dans  l 'é l émen t 
Réponse  d ’axe,  l e  con trôleur d éfi n i t  
imméd iatement l e  Code  de  demande  
y dans  l 'é l ément Commande  d ’ axe  
afi n  d e  demander l e  changement  
d 'état  en  attente.  

  Commande  d ’ axe  =  y  Le  d i sposi ti f détecte  un  Code  de  
demande  y d i fférent  de  zéro  dans  
l 'é l ément Commande  d ’ axe,  et  i n i t i e  
l e  changement d 'état  demandé.   

   Réponse  d ’ axe  =  y  

  S tatu t  de  réponse  =  0  

S i  l 'opérati on  de  changement d 'état  
a  abou ti ,  l e  d i sposi ti f l 'acqu i tte  en  
attri buan t l e  Code  de  demande  x 
d 'ori g i ne  au  Code  d 'acqu i ttement  y 
de  l 'é l ément Réponse  d ’axe.  
L 'é lément  S tatu t  d e  réponse  es t  nu l ,  
i nd i quant  un  succès.  

Le  con trôl eur détecte  l e  Code  
d 'acqu i ttement d i fféren t  d e  zéro  
dans  l 'é l ément  Réponse  d ’axe  et  
annu le  l e  Code  de  demande  
d 'ori g i ne  dans  l 'é l ément  Commande  
d ’axe.  Le  changement  d 'état  
demandé  a  abou ti ,  comme l e  prouve  
l e  Statu t  de  réponse  nu l .  

  Commande  d ’ axe  =  0   

La  d ern ière  transaction  de  demande  
de  changement  d 'état  est  à  présent  
term inée.  Une  au tre  demande  
Commande  d ’axe  peu t  être  tra i tée  à  
cet  i nstan t.   

  Réponse  d ’ axe  =  0  

  S tatu t  de  réponse  =  0  

Le  d i spos i ti f détecte  un  Code  de  
demande  nu l  d ans  l 'é l ément 
Commande  d ’ axe  et  annu le  l e  Code  
d 'acqu i ttement  associé  dans  
l 'é l ément Réponse  d ’ axe.   

 

Les  trans i ti ons  d 'état de  l 'objet peuvent également être  i n i tiées  par des  demandes  de  service 
(Essais,  par exemple).  En  général ,  ces  demandes  de  changement d 'état u ti l i sen t des  services  
car e l l es  impl iquen t de  transmettre  un  ou  p lus ieurs  paramètres  au  d isposi ti f afin  d ' in i tier l e  
changement d 'état,  ou  ne  sont pas  essentie l l es  pour l es  performances  en  temps  réel .  

Dans  certains  cas,  l 'opération  Demande de  commande peu t durer re lati vement l ong temps,  par 
exemple  une  demande Activation .  Pour empêcher que  ce  type  de  demande ne  monopol ise  l e  
mécan isme de  demande  de  commande,  un  code  Demande d 'annu lation  spécia l  est défi n i .  La  
demande d 'annu lation  est acqu i ttée  imméd iatement par l e  d ispos i ti f afin  d 'exécuter l e  cycle  
d 'établ issement d 'une  l i a ison ,  au torisant a i ns i  une  demande de  commande u l térieu re  (voir 
Tableau  1 41 ) .  
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Tableau  1 41  – Cycle  de  demande  d 'annu lation  

Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur défi n i t  l e  Code  de  
demande  dans  l ' é l ément  Commande  
d ’axe  pou r demander un  
changement d 'état,  u ne  demande  
Acti vation  dans  cet  exemple.  

  Commande  d ’ axe  =  Demande  
Acti vation  

Le  d i spos i ti f détecte  l e  Code  de  
demande  d 'acti vation  dans  l 'é l ément 
Commande  d ’ axe,  et  i n i t i e  l e  
changement  d 'état  d emandé.  Ce  
changement  d 'état  exi ge  parfoi s  une  
durée  d 'exécuti on  s i gn i fi cati ve.  

En tretemps,  l e  con trôleur d éterm ine  
qu ' i l  est  nécessai re  d 'annu ler l a  
dern ière  demande  de  changement  
d 'état  Acti ver par u ne  demande  
Désactivation .  Pour l i bérer l e  
mécan isme  de  demande  de  
commande  de  l a  nécessi té  
d 'envoyer l a  demande  Désacti vation ,  
l 'é l ément  Commande  d ’ axe  do i t  tou t  
d 'abord  être  défi n i  su r Demande  
d 'annu l ati on   

  Commande  d ’ axe  =  Demande  
d 'annu l ation  

 

  Réponse  d ’ axe  =  Acqu i ttement 
Annu l ation  

  S tatu t  de  réponse  =  0  

Le  d i spos i ti f détecte  l e  Code  de  
demande  d 'annu l ation  dans  
l 'é l ément Commande  d ’ axe  et  envoie  
imméd iatement  l e  Code  
d 'acqu i ttement  d 'annu l ation  dans  
l 'é l ément Réponse  d ’ axe.  

Le  d i spos i ti f doi t  pou rsu i vre  
l 'opérati on  de  changement d 'état  
d 'ori g i ne  j usqu 'à  réception  d 'u ne  
au tre  demande  de  commande.  

Le  con trôl eur détecte  l e  Code  
d 'acqu i ttement d i fféren t  d e  zéro  
dans  l 'é l ément  Réponse  d ’axe  et  
annu le  l e  Code  de  demande  
d 'ori g i ne  dans  l 'é l ément  Commande  
d ’axe.  

La  transaction  de  demande  
d 'annu l ati on  est  à  présent term inée.  
Une  au tre  demande  Commande  
d ’axe  peut  à  présent  être  trai tée  à  
cet  i nstan t.  

  Commande  d ’ axe  =  0  

 

  Réponse  d ’ axe  =  0  

  S tatu t  de  réponse  =  0  

Le  d i spos i ti f détecte  un  Code  de  
demande  nu l  d ans  l 'é l ément 
Commande  d ’ axe  et  annu le  l e  Code  
d 'acqu i ttement  associé  dans  
l 'é l ément Réponse  d ’ axe.  

Le  con trôl eur défi n i t  l e  Code  de  
demande  dans  l ' é l ément  Commande  
d ’axe  pou r sol l i ci ter une  demande  
Désactivation .  

  Commande  d ’ axe  =  Demande  
Désacti vation  

Le  d i spos i ti f détecte  un  Code  de  
demande  d i fféren t  d e  zéro  dans  
l 'é l ément Commande  d ’ axe,  et  i n i t i e  
l e  changement d 'état  Désacti ver 
demandé.  Ceci  peu t  se  substi tuer à  
tou te  opération  de  changement  
d 'état  annu lée  en  cours  d 'exécu tion .  

   Réponse  d ’ axe  =  Acqu i ttement 
Désacti vation  

  S tatu t  de  réponse  =  0  

Une  fo i s  l e  changement d 'état  
Désacti ver abouti ,  l e  d i sposi ti f 
l 'acqu i tte  en  attri buan t l e  Code  de  
demande  d 'ori g i ne  au  Code  
d 'acqu i ttement  de  l 'é l ément Réponse  
d ’axe.  L 'é lément Statu t  de  réponse  
est  nu l ,  i nd i quant  u n  succès.  

Le  con trôl eur détecte  l e  Code  
d 'acqu i ttement d i fféren t  d e  zéro  
dans  l 'é l ément  Réponse  d ’axe  et  
annu le  l e  Code  de  demande  
d 'ori g i ne  dans  l 'é l ément  Commande  
d ’axe.  Le  changement  d 'état  
demandé  a  abou ti ,  comme l e  prouve  
l e  Statu t  de  réponse  nu l .  

  Commande  d ’ axe  =  0   

La  transaction  de  demande  de  
changement d 'état  est  à  présent 
term inée.  Une  au tre  demande  
Commande  d ’axe  peu t  être  tra i tée  à  
cet  i nstan t.   

  Réponse  d ’ axe  =  0  

  S tatu t  de  réponse  =  0  

Le  d i spos i ti f détecte  un  Code  de  
demande  nu l  d ans  l 'é l ément 
Commande  d ’ axe  et  annu le  l e  Code  
d 'acqu i ttement  associé  dans  
l 'é l ément Réponse  d ’ axe.   

 

7.6. 1 .3  Changement de  système de  référence de  position  

Lorsque  la  fonction  de  m ise  à  l 'échel le  est acti vée  dans  le  d isposi ti f d 'en traînement (voi r 
défin i tion  du  mode de  commande),  l e  mécan isme Commande d ’axe/Réponse  d ’axe  permet de  
coordonner l a  transi tion  des  pos i ti ons  réel le  et  de  commande  dans  l e  contrôleur et l e  
d isposi ti f d 'en traînement vers  un  nouveau  système de  référence de  posi ti on  absolue.  La  
capaci té  de  changer l e  système de  référence de  pos i ti on  absolue  est essen tie l l e  pour l es  
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opérations  Retour à  l a  pos i tion  de  référence et  Redéfin i r l a  pos i tion  associées  aux systèmes  
d 'asservissement de  pos i tion .  

Les  opérations  Retour à  l a  pos i ti on  de  référence  et Redéfin i r l a  pos i ti on  déterm inent tou t 
d 'abord  une  valeur de  déplacement entre  le  système de  référence de  posi ti on  actuel  et  l e  
système de  référence de  posi ti on  nouveau  ou  souhai té .  La  manœuvre  consiste  à  appl iquer l a  
va leur de  déplacement aux valeu rs  Pos i ti on  réel l e  et  Posi ti on  de  cons igne  dans  l e  d ispos i ti f 
d 'en traînement et l e  contrôleur de  man ière  à  ne  pas  i n terrompre  l e  mouvement en  cours .  

Le  processus  de  coord ination  de  l a  trans i tion  vers  l e  nouveau  système de  référence  de  
posi tion  commence par l ' i n tégration  du  Code de  demande  de  changement de  la  pos i tion  réel l e  
dans  l 'é lément Commande d ’axe  de  l a  connexion  Contrôleur-D isposi ti f et d 'un  é lément 
Déplacement de  posi ti on  dans  l es  données  cycl iques.  Lorsque  l e  d isposi ti f d 'en traînement 
reçoi t  l a  demande  de  changement de  l a  pos i tion  réel l e,  i l  appl i que  l e  déplacement de  pos i tion  
à  sa  pos i tion  réel l e.  La  m ise  à  j our D isposi ti f-Contrôleur su ivante  transmet la  Pos i tion  réel le  
en  fonction  du  nouveau  système de  référence  de  pos i ti on  et l e  Déplacement de  pos i tion  au  
con trôleur,  associés  au  Code  d 'acqu i ttemen t de  changement de  l a  pos i ti on  réel l e  dans  
l 'é lément Réponse d ’axe.  Le  contrôleur reconnaît  l e  Code  d 'acqu i ttement de  changement de  
l a  pos i tion  réel le ,  e t de  ce  fa i t,  l ors  du  calcu l  du  de l ta  de  pos i tion  réel le  (u ti l i sé  dans  les  
opérations  d 'engrenage et de  came),  l a  va leur Déplacement de  pos i ti on  est appl i quée  afi n  de  
compenser le  changement  de  référence de  pos i tion .  

Après  réception  du  Code  d 'acqu i ttement de  changement de  l a  pos i ti on  réel le  par l e  
con trôleur,  ce  dern ier appl i que  a lors  l a  va leur Déplacement de  posi ti on  à  l a  Pos i ti on  de  
cons igne  et envoie  cette  dern ière,  en  fonction  du  nouveau  système de  référence de  pos i ti on ,  
au  d ispos i ti f d 'en traînement dans  l e  cadre  de  l a  m ise  à  j ou r Contrôleur-Disposi ti f su ivan te,  
accompagnée  du  Code  de  demande changement de  l a  posi ti on  de  cons igne  dans  l 'é lément 
Commande  d ’axe.  Une  fois  encore,  l e  Déplacement de  pos i ti on  est i nclus  comme élémen t des  
données  cycl i ques.  En  fonction  de  la  réception  de  l a  demande de  changement de  l a  pos i tion  
de  consigne,  l e  d isposi ti f d 'en traînement appl i que  l e  Déplacement de  pos i ti on  afi n  de  
compenser l e  changement de  référence de  pos i ti on  l ors  du  calcu l  d u  de l ta  de  pos i ti on  de  
consigne.  

L'adoption  du  nouveau  système de  référence de  pos i tion  est  officie l le  avec l a  retransm ission  
de  l 'acqu i ttement de  changement de  l a  pos i ti on  de  cons igne  au  contrôleur dans  l e  cadre  de  l a  
m ise  à  j ou r D isposi ti f d 'en traînement-Contrôleur su ivan te.  I l  n 'est pas  nécessaire  de  
transmettre  un  Déplacement de  pos i ti on  au  con trôleur dans  l e  cadre  de  cette  m ise  à  j our.  Le  
Tableau  1 42  défin i t  p l us  en  déta i l  l e  cycle  complet de  redéfin i tion  de  l a  référence  de  pos i ti on .  
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Tableau  1 42  – Cycle  de  redéfin i tion  de  l a  référence  de  posi tion  

Action  du  contrôleur Données  de  connexion  Action  du  d i sposi ti f 

Le  con trôl eur défi n i t  l e  code  de  
demande  dans  l ' é l ément  Commande  
d ’axe  pou r sol l i ci ter une  demande  de  
changement de  l a  posi ti on  réel l e,  
chg  posréel l e,  et  met  à  j ou r l e  
d i sposi ti f d 'en traînement avec 
Dépl acement.  

  Commande  d ’ axe  =  chg  posrée l l e  

  Données  cycl i q ues  =  
dépl acement  

Le  d i spos i ti f détecte  l e  Code  de  
demande  d i fféren t  d e  zéro,  à  savoi r 
une  demande  de  changement de  l a  
pos i ti on  réel l e ,  dans  l 'é l ément 
Commande  d ’ axe,  et  appl i que  
Dépl acement  à  l a  posi ti on  réel l e  
dans  l e  d i sposi ti f d 'en traînement.   

Le  con trôl eur reçoi t  l 'acqu i ttement  
de  changement  d e  l a  pos i ti on  réel l e  
provenant du  d i sposi ti f 
d 'en traînement et  appl i q ue  
Dépl acement au  calcu l  de  l a  pos i ti on  
rée l l e  del ta  afi n  d e  corri ger l e  
changement de  référence  de  
posi ti on .  Le  con trôl eu r appl i q ue  
Dépl acement pour d épl acer l a  
posi ti on  de  consi gne  vers  l e  
nouveau  système de  référence  de  
posi ti on .  

  Réponse  d ’ axe  =  chg  posréel l e   

  S tatu t  de  réponse  =  0  

  Données  cycl i q ues  =  nouvel l e  
posréel l e   

  Données  cycl i q ues  =  
dépl acement  

Le  d i spos i ti f d 'en traînement  acqu i tte  
l a  demande  en  retransmettant  l e  
Code  d 'acqu i ttement de  changement  
de  l a  pos i ti on  réel l e ,  chg  posréel l e ,  
au  contrôl eur,  accompagné  de  l a  
nouvel l e  Pos i ti on  réel l e  dans  l e  
nouveau  système  de  référence  de  
pos i ti on .  L 'é l ément  S tatu t  de  
réponse  est  nu l ,  i n d i quant  u n  
succès.  

Le  con trôl eur défi n i t  l e  Code  de  
demande  su r Demande  de  
changement de  l a  posi ti on  de  
consi gne,  chg  posconsig ,  et  met  à  
j ou r l e  d i sposi ti f d 'en traînemen t  avec 
l a  nouvel l e  Pos i ti on  de  consigne  en  
fonction  d u  nouveau  système  de  
référence  de  posi ti on  et  du  
Dépl acement.  

  Commande  d ’ axe  =  chg  
posconsign  

  Données  cycl i q ues  =  nouvel l e  
posconsign  

  Données  cycl i q ues  =  
dépl acement  

Le  d i spos i ti f d 'en traînement  reçoi t  
l 'acqu i ttement  d e  changement  de  l a  
pos i ti on  de  consi gne  provenant  du  
con trôl eu r et  appl i que  Déplacement  
au  calcu l  d e  l a  posi ti on  de  consigne  
del ta  afi n  d e  corri ger l e  changement  
de  référence  de  pos i ti on .   

Le  con trôl eur i nd i que  que  l 'opération  
d 'ori g i ne  de  retou r à  l a  posi ti on  de  
référence  ou  de  redéfi n i ti on  de  l a  
posi ti on  est  achevée.  

  Réponse  d ’ axe  =  chg  posconsign  

  S tatu t  de  réponse  =  0  

Le  d i spos i ti f d 'en traînement  acqu i tte  
l e  changement de  l a  demande  de  
changement  de  l a  posi ti on  de  
consigne  en  retransmettant  l e  Code  
d 'acqu i ttement,  chg  posconsign ,  au  
con trôl eu r dans  l 'é l ément  Réponse  
d ’axe.  L 'é lément Statu t  de  réponse  
est  nu l ,  i nd i quant  u n  succès.  

Le  con trôl eur détecte  l e  Code  
d 'acqu i ttement d i fféren t  d e  zéro  
dans  l 'é l ément  Réponse  d ’axe  et  
annu le  l e  Code  de  demande  
d 'ori g i ne  dans  l 'é l ément  Commande  
d ’axe.   

  Commande  d ’ axe  =  0   

La  d ern ière  transaction  de  demande  
de  changement  d 'état  est  à  présent  
term inée.  Une  au tre  demande  
Commande  d ’axe  peu t  être  tra i tée  à  
cet  i nstan t.   

  Réponse  d ’ axe  =  0  

  S tatu t  de  réponse  =  0  

Le  d i spos i ti f détecte  un  Code  de  
demande  nu l  d ans  l 'é l ément 
Commande  d ’ axe  et  annu le  l e  Code  
d 'acqu i ttement  associé  dans  
l 'é l ément Réponse  d ’ axe.   

 

7.6.2  Comportement d 'état  

7.6.2 .1  Général i tés  

Les  paragraphes  7. 6. 2. 2  à  7 . 6 . 2 . 1 4  donnent une  description  détai l lée  de  chacun  des  états  et  
transi ti ons  d 'état  d u  modèle  d 'état Objet  Axe  de  d i spos i ti f de  mouvement.  

7.6.2 .2  État Hors  tension  

I l  s 'ag i t de  l 'état de  m ise  hors  tens ion  de  l 'Objet  Axe  de  d ispos i ti f de  mouvement.  

7.6.2 .3  État Autotest  

Lorsque  l e  d ispos i ti f est m is  sous  tens ion  ou  ré in i ti a l isé,  i l  procède généralement à  une  série  
de  d iagnostics  d 'au totest,  et  l es  paramètres  i n ternes  du  d ispos i ti f prennent l eurs  valeurs  par 
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défau t à  la  m ise  sous  tension .  À l ' i ssue  de  ces  opérations,  le  d i sposi ti f e t tou tes  ses  instances  
d ’axe  associées  passen t à  l 'état I n i ti a l isation  et peuvent  être  i n i ti a l i sés  par l e  contrôleur 
associé.  Dans  l e  cas  contrai re,  l e  d ispos i ti f et  tou tes  ses  i nstances  d ’axe  associées  passent  
imméd iatement à  l 'état Défau t principa l  en  déclaran t un  Défaut d ' i n i ti al i sation  classé  comme 
étant I rrécupérable  se lon  l a  term inolog ie  défin ie  par l 'Objet I denti té.  Ce  défau t peut  
un iquement être  annu lé  par un  cycle  d 'a l imentation  et re lève  probablement p lus  d 'un  
problème matérie l  du  d ispos i ti f.  

Lorsque  l e  d ispos i ti f prend  en  charge  une  opération  au tonome sous  commande l ocale  avec 
des  données  de  configuration  locales,  i l  peu t passer l i brement de  l 'état Au totest à  l 'état  
Précharge,  pu is  à  l 'état  Arrêté.  Lorsque  le  d isposi ti f reçoi t un  service  Forward_Open  u l térieur 
pour ouvri r une  Connexion  CIP  Motion ,  l e  d isposi ti f d ’entraînement doi t  désactiver tous  l es  
axes  et  reven i r à  l 'état I n i tia l i sation ,  su ivant  l a  séquence d 'états  présentée  ci -dessous.   

Lorsque  l e  d ispos i ti f ne  prend  pas  en  charge  une  opération  au tonome et dépend  des  données  
de  configuration  à  d is tance  à  fourn i r via  une  connexion  CIP,  i l  doi t  passer à  l 'état I n i ti a l isation  
et attendre  (Attente)  que  le  service  Forward_Open  du  contrôleur ouvre  l a  Connexion  CIP  
Motion .  

7.6.2 .4  État In i ti al isation  

Au  cours  de  l 'état I n i ti a l i sation ,  l e  d ispos i ti f a ttend  que  ses  connexions  CIP  Motion  soient  
établ i es  par l e  contrôleu r via  un  service  Forward_Open.  Une  fois  l e  service  Forward_Open  
achevé avec succès,  l e  d ispos i ti f i n i tia l i se  tous  l es  attributs  sur l eu rs  va leurs  par défaut 
défin ies  en  us ine,  ré in i tia l i se  tous  l es  défauts  acti fs  et l es  cond i tions  de  statu t d ’axe  
appl icables  y compris  l e  b i t  d ' in terruption ,  afin  de  préparer l a  configuration  des  attribu ts  du  
d ispos i ti f.  

Une  fois  établ i es  l es  connexions,  l e  contrôleur envoie  des  services  Défin i r au  d isposi ti f afin  
d 'affecter aux attributs  de  configuration  de  l 'Objet  Axe  de  d isposi ti f de  mouvement les  valeurs  
arch ivées  dans  le  contrôleur.  Tou te  erreur de  configuration  qu i  apparaît au  cours  de  ce  
processus,  par exemple,  en  raison  d 'une  valeur hors  des  l im i tes  établ i es  ou  d 'une  valeur non  
appl icable,  doi t être  tra i tée  par une  réponse  erronée du  service  Défin i r,  et non  par la  
génération  d 'un  défaut d ' in i tia l isation .  Le  contrôleur ne  doi t pas  achever l e  processus  de  
configuration  tant  que  tous  l es  attribu ts  de  configuration  n 'ont pas  été  acqu i ttés  avec succès.  

S i  l e  d ispos i ti f prend  en  charge  le  fonctionnement synchrone,  l e  con trôleur se  synchron ise  
a lors  avec le  d ispos i ti f à  l 'a ide  du  service  Group_Sync.  A l ' i ssue  de  ce  processus,  l e  d isposi ti f 
et  tou tes  ses  i nstances  d ’axe  associées  passent  à  l 'état  Précharge.  S i  un  problème est  
détecté  l ors  de  ce  processus  d ' in i tia l i sation  qu i  ne  re lève  pas  du  champ d 'appl ication  d 'une  
erreur du  service  Défin i r,  l e  d ispos i ti f génère  un  Défaut  d ' i n i tia l i sation  Un  Défau t 
d ' in i tia l i sation  étan t perçu  comme un  défaut i rrécupérable,  i l  peu t un iquement être  annu lé  par 
un  service  de  cycle  d 'a l imentation  ou  de  ré in i tia l i sation  du  d ispos i ti f dans  l 'Objet I denti té  
associé.  

Lorsque  l a  Connexion  CIP  Motion  est fermée dél ibérément en  cours  de  fonctionnement pour 
quelque  ra ison  que  ce  soi t  par l ' i n terméd iai re  d 'un  service  Forward_Close,  l e  d ispos i ti f annu le  
tous  l es  défau ts  et  a l armes  acti fs  et revien t à  l 'état  I n i tia l i sation .  En  cas  de  perte  de  l a  
Connexion  CIP  Motion  en  cours  de  fonctionnement pour quel que  ra ison  que  ce  soi t,  l e  
d ispos i ti f génère  un  Défau t de  nœud  et passe  à  l 'état Défau t pri ncipa l .  Dans  tous  l es  cas,  le  
d ispos i ti f do i t  attendre  que  ses  connexions  CIP  Motion  soien t rétabl i es  par le  contrôleur via  
un  service  Forward_Open.  

L'état I n i tia l i sation  est cl assé  comme un  état Attente  de  l 'Objet I den ti té  et,  par conséquent,  l e  
d ispos i ti f do i t  s 'assurer que  tou tes  l es  s tructures  de  pu issance  associées  son t désactivées.  
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7.6.2 .5  État Précharge  

À l 'état  Précharge,  le  cas  échéant,  l e  d ispos i ti f attend  l a  charge  complète  du  bus  à  courant 
con tinu  ( l e  b i t  d 'état  Bus  à  couran t continu  activé  est  supprimé).  Lorsque  le  bus  à  courant 
con tinu  atte in t un  n iveau  de  tens ion  opérationnel  ( l e  b i t  d 'état Bus  à  couran t continu  acti vé  est  
défin i ) ,  l ' axe  passe  soi t  à  l 'état Arrêté  (axe  d ’en traînement)  soi t à  l ’état Exécu tion  (axe  du  
convertisseur) .  La  s tructure  de  pu issance de  l ’ ondu leur du  d ispos i ti f d 'en traînement est 
tou jours  désactivée  dans  cet état (b i t  d 'état Structure  de  pu issance acti vée  supprimé).  Tou tes  
l es  ten tatives  du  con trôleur pour activer un  d ispos i ti f d 'en traînement grâce  au  mécan isme 
Commande d ’axe  a lors  qu ' i l  est à  l 'é tat Précharge  son t s i gnalées  au  contrôleur comme des  
erreurs  dans  l e  Statu t  de  réponse,  et l 'axe  reste  à  l 'état Précharge.  

L'état Précharge  est cl assé  comme un  état Attente  de  l 'Objet I den ti té  et,  par conséquent,  
exige  que  la  structure  de  pu issance  d 'en traînement associée  soi t  désactivée.  

7.6.2 .6  État Arrêté  

À l 'état Arrêté,  l a  structu re  de  pu issance de  l 'ondu leur du  d isposi ti f d 'en traînement doi t être  
désactivée  et sans  couple  (b i t  d 'état Structure  de  pu issance acti vée  supprimé)  ou  main tenue  
dans  une  cond i tion  stati que  via  une  boucle  d 'asservissement acti ve  (b i t  d 'état  Structure  de  
pu issance acti vée  défin i ) .  Aucun  mouvement ne  peu t être  i n i tié  par le  d ispos i ti f à  l 'état Arrêté,  
et l e  d ispos i ti f ne  peu t pas  non  p l us  répondre  à  des  références  de  cons igne  générées  par un  
p lan i ficateur (b i t  d 'état Commande de  su ivi  supprimé).  En  règ le  générale,  l 'axe  ne  doi t pas  
bouger,  mais  s i  une  force  ou  un  couple  extérieur(e)  est  appl i qué(e)  à  l a  charge,  un  fre in  peut 
s 'avérer nécessai re  pour main ten ir l a  cond i tion  de  repos.  À l 'état  Arrêté,  l 'a l imentation  
principale  est appl iquée  au  d isposi ti f,  et  le  bus  à  couran t con tinu  se  trouve  à  un  n i veau  de  
tension  opérationnel .  En  présence de  cond i ti ons  I nh ib i tion  de  démarrage  dans  cet état,  l ' axe  
passe  à  l 'état Démarrage  i nh ibé.  S i  une  demande Activation  ou  l 'une  des  demandes  du  
service  Exécu tion  des  essais  est  appl i quée  à  un  axe  à  l 'état Arrêté,  l 'axe  de  mouvement 
passe  à  l 'état  Démarrage.  

7.6.2 .7  État Démarrage  

Si  une  demande Activation  est adressée  à  un  axe  à  l 'état Arrêté  ou  En  cours  d 'arrêt l ors  de  
l 'exécu tion  d 'un  Amorçage i nstantané,  l 'axe  passe  imméd iatement à  l 'état Démarrage.  Dans  
cet  état,  l e  d ispos i ti f véri fie  l es  d i fféren tes  cond i ti ons  avant de  passer à  l 'état  Exécu tion .  Ces  
cond i ti ons  peuvent i nclu re  le  Déla i  de  l ibération  de  fre in  et  l e  n i veau  de  fl ux du  moteur à  
i nduction .  À l 'état Démarrage,  l es  structures  de  commande et de  pu issance du  d isposi ti f sont 
acti vées  (b i t  d 'état Pu issance de  structure  acti vée  défin i ) ,  mais  l a  référence de  cons igne  est  
défin ie  sur une  va leur statique  l ocale  et  ne  su i t  pas  l a  référence de  consigne  dédu i te  du  
p lan i ficateur de  mouvement (b i t  d 'état Commande  de  su ivi  supprimé).  S i  tou tes  l es  cond i ti ons  
de  démarrage  sont satisfai tes,  l 'axe  passe  à  l 'é tat Exécu tion  ou  Essais.  

7.6.2 .8  État Exécution  

L'état  Exécution  est celu i  dans  l equel  l e  travai l  est  réa l isé.  Dans  cet état,  l a  s tructure  de  
pu issance du  d ispos i ti f est active  (b i t  d 'état Structure  de  pu issance acti vée  défin i )  et l e  Mode 
de  commande sélectionné  est acti vé  et su i t  activement l es  données  de  consigne  provenant du  
con trôleur en  s 'appuyant sur l a  sortie  du  p lan i ficateur de  mouvement pour affecter le  
mouvement d ’axe  (b i t  d 'état Commande de  su ivi  défin i ) .  L'axe  de  mouvement reste  à  l 'état  
Exécu tion  tan t qu 'un  défaut ne  s 'est pas  produ i t  ou  qu ' i l  n 'est pas  expl ici tement i nvi té  à  
s 'arrêter via  une  demande Commande d ’axe.  

Dans  le  cas  d 'un  axe  sans  fonction  de  commande acti ve  (Mode de  commande  =  Pas  
d ’asservissement) ,  l ' état  Exécution  ind ique  s implement que  le  d isposi ti f est  tota lement 
opérationnel  (b i t  d 'état Structu re  de  pu issance acti vée  et b i t  Commande de  su ivi  supprimés).  
L'axe  de  mouvement reste  à  l 'état Exécu tion  tant  qu 'un  défau t ne  s 'est pas  produ i t  ou  qu ' i l  
n 'est  pas  expl ici tement i nvi té  à  s 'arrêter ( i n terruption)  via  une  demande  Commande  d ’axe.  

À l 'état Exécution ,  l e  d ispos i ti f permet de  mod i fier un iquement un  sous-ensemble  de  tous  l es  
attribu ts  de  configuration  d ' i nstance  d ’axe  Le  Tableau  1 43  énumère  tous  l es  attribu ts  que  l e  
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d ispos i ti f est  tenu  de  prendre  en  charge  à  l 'état  Exécu tion .  L'accès  à  tous  l es  au tres  attribu ts  
de  configuration  à  l 'état  Exécu tion  est l a issé  à  la  d iscrétion  du  fourn isseur du  d isposi ti f.  

Tableau  1 43  – État  Exécution  – Attributs  configurables   

Id  Attribu t  Nom  de  l ’ attribut  B  E  F  P  V T  

370  Vi tesse  de  sau t  1  -  -  F  -  -  -  

371  Vi tesse  de  sau t  2  -  -  F  -  -  -  

372  Vi tesse  de  sau t  3  -  -  F  -  -  -  

373  Bande  de  vi tesse  de  sau t  -  -  F  -  -  -  

374  Vi tesse  de  rampe – pos i ti ve  -  -  F  -  F  -  

375  Vi tesse  de  rampe – négati ve  -  -  F  -  F  -  

376  Accélération  de  rampe  -  -  F  -  F  -  

377  Décél érati on  de  rampe  -  -  F  -  F  -  

378  Commande  de  rampe  d 'à-coups  -  -  F  -  F  -  

440  Kvff -  -  -  O  -  -  

441  Kpp  -  -  -  O  -  -  

442  Kpi  -  -  -  O  -  -  

443  Tolérance  de  verrou i l l age  de  posi ti on  -  -  -  O  -  -  

444  Tolérance  d 'erreu r de  posi ti on  -  -  -  O  -  -  

445  Temps  de  to lérance  d 'erreur d e  posi ti on  -  -  -  F  -  -  

446  Commande  d ' i n tégrateu r d e  pos i ti on  -  -  -  O  -  -  

447  Préchargement d ' i n tégrateu r de  posi ti on  -  -  -  F  -  -  

460  Kaff -  -  -  O  O  -  

461  Kvp  -  -  -  O  O  -  

462  Kvi  -  -  -  O  O  -  

464  Kdr -  -  F  F  F  -  

465  Tolérance  d 'erreu r de  vi tesse  -  -  -  F  F  -  

466  Temps  de  to lérance  d 'erreur d e  vi tesse  -  -  -  F  F  -  

467  Commande  d ' i n tégrateu r d e  vi tesse  -  -  -  O  O  -  

468  Préchargement d ' i n tégrateu r de  vi tesse  -  -  -  F  F  -  

469  Bande  passante  du  fi l tre  passe-bas  de  vi tesse  -  -  -  F  F  -  

470  Seu i l  d e  vi tesse  -  F  F  F  F  F  

471  Tolérance  de  verrou i l l age  de  vi tesse  -  -  F  F  F  -  

472  Fenêtre  de  ge l  de  vi tesse  -  O  O  O  O  O  

473  Lim i te  de  vi tesse  – Posi ti ve  -  -  F  F  F  -  

474  Lim i te  de  vi tesse  – Négati ve   -  -  F  F  F  -  

485  Lim i te  d 'accélération   -  -  -  F  F  F  

486  Lim i te  de  décél ération   -  -  -  F  F  F  

496  Kj  -  -  -  O  O  F  

498  Compensation  de  frottement  – G l i ssan t  -  -  -  F  F  F  

499  Compensation  de  frottement  – S tati que  -  -  -  F  F  F  

500  Compensation  de  frottement  – Vi squeux -  -  -  F  F  F  

502  Bande  passante  du  fi l tre  passe-bas  de  couple  -  -  -  F  F  F  

503  Fréquence  de  fi l tre  coupe-bande  de  coupl e  -  -  -  F  F  F  

504  Lim i te  de  coupl e  pos i ti ve  -  -  -  O  O  O  
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Id  Attribu t  Nom  de  l ’ attribut  B  E  F  P  V T  

505  Lim i te  de  coupl e  négati ve  -  -  -  O  O  O  

506  Lim i te  de  débi t  de  coupl e  -  -  -  F  F  F  

507  Seu i l  d e  couple  -  -  -  F  F  F  

508  Lim i te  de  surcouple  -  -  F  F  F  F  

509  Temps  de  l im i te  de  su rcouple  -  -  F  F  F  F  

51 0  Lim i te  de  sous-coupl e  -  -  F  F  F  F  

51 1  Temps  de  l im i te  de  sous-coupl e  -  -  F  F  F  F  

553  Lim i te  de  vecteur de  cou rant  -  -  F  F  F  F  

554  Kqp  -  -  -  F  F  F  

555  Kq i  -  -  -  F  F  F  

556  Kdp  -  -  -  F  F  F  

557  Kd i  -  -  -  F  F  F  

731  Sorti es  n umériques  -  -  F  F  F  F  

734  Sorti e  anal og i que  1  -  -  F  F  F  F  

735  Sorti e  anal og i que  2  -  -  F  F  F  F  

 

7.6.2 .9  État Essais  

Lorsque  l ' un  des  services  de  demande  Exécution  des  essais  est envoyé  à  l 'axe  de  
mouvement qu i  est à  l 'état Arrêté,  c'est-à-d i re  les  services  qu i  exigent l 'exécu tion  d 'une  
structu re  de  pu issance acti ve,  l 'axe  passe  imméd iatement à  l 'état Démarrage  (b i t  d 'état 
Structure  de  pu issance acti vée  défin i ) ,  pu is,  une  fo is  l es  cond i ti ons  de  démarrage  satisfa i tes ,  
à  l 'état Essais .  L'état Essais  s 'apparen te  à  l 'état  Exécution  en  ce  sens  que  l a  s tructure  de  
pu issance du  d ispos i ti f est acti ve  (bi t  d 'état Structure  de  pu issance  acti vée  défin i ) ,  mais  qu 'à  
l 'état  Essais ,  l 'un  des  a lgori thmes  d 'essai  i n tégrés  du  d ispos i ti f con trôle  l e  moteur et non  l es  
données  de  cons igne  d 'un  p lan i ficateur de  mouvement (b i t  d 'état Commande de  su ivi  
supprimé).  À l 'état Essais,  l e  d isposi ti f exci te  l e  moteur de  d i fférentes  man ières  tou t en  
procédant à  des  mesures  visant à  déterm iner l es  caractéristi ques  du  moteur et de  la  charge.  
L'axe  de  mouvement reste  dans  cet état pendant l a  d urée  de  l a  procédure  d 'essai  demandée,  
pu is  retourne  à  l 'état Arrêté.  L'axe  de  mouvement peu t également qu i tter l 'état Essais  par un  
défau t ou  une  demande  Commande  d ’axe  expl ici te.  

7.6.2 . 1 0  État Démarrage inh ibé  

L'état Démarrage  i nh ibé  est identi que  à  l 'état Arrêté,  sauf que  l 'axe  comporte  une  ou  p lus ieurs  
cond i ti ons  "d ' inh ibi tion  de  démarrage"  l 'empêchant de  passer à  l 'é tat Démarrage.  Ces  
cond i ti ons  peuvent être  contenues  dans  l es  attributs  I nh ib i tion  de  démarrage.  Une  fois  
corrigé,  l 'axe  repasse  automatiquement à  l 'état  Arrêté.  

Pour un  axe  sans  fonction  de  commande  acti ve  (Mode de  commande  =  Pas  
d ’asservissement) ,  l ' état  d ’axe  Démarrage  i nh ibé  empêche  de  passer à  l 'é tat Exécu tion  tan t 
que  les  cond i ti ons  I nh ibi tion  de  démarrage  spéci fiques  ne  son t pas  résolues,  te l l es  que  ce l les  
où  l e  d isposi ti f associé  n 'est pas  totalement con figuré  pour fonctionner.  Là  encore,  une  fois  
ces  cond i tions  corrigées,  l 'axe  repasse  au tomatiquement à  l 'é tat  Exécution .  

L'état Démarrage  I nh ibé  est cl assé  comme un  état Atten te  de  l 'Objet I denti té  et,  par 
conséquent,  exige  que  l a  structure  de  pu issance  associée,  l e  cas  échéan t,  soi t  désactivée.  

7.6.2 .1 1  État Arrêt  

Lorsqu 'une  demande  Désactivation  est adressée à  l 'Objet Axe  de  d isposi ti f de  mouvement à  
l 'état Démarrage,  Exécu tion  ou  Essais,  l 'axe  passe  imméd iatement à  l 'é tat Arrêt.  Dans  cet  
état,  l 'axe  est en  cours  d 'arrêt et  ne  su i t  p l us  l es  données  de  cons igne  provenant du  
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p lan i ficateur de  mouvement (b i t  d 'état Commande de  su ivi  supprimé).  Un  certain  nombre  
d 'actions  d 'arrêt d i fférentes  son t prises  en  charge  par l 'Objet Axe  de  d isposi ti f de  mouvement.  
La  p l upart de  ces  actions  d 'arrêt permettent de  décélérer activement l 'axe  j usqu 'à  son  arrêt.  
La  s tructure  de  pu issance peut rester acti ve  (b i t  d 'état Structu re  de  pu issance acti vée  défin i )  
pendant toute  l a  durée  d 'exécu tion  de  l a  procédure  d 'action  d 'arrêt.  A l ' i ssue  de  l a  procédure  
d 'action  d 'arrêt sé lectionnée,  l 'axe  passe  à  l 'état Arrêté.  Tou tefois ,  l orsque  l 'action  d 'arrêt 
cons iste  en  une  désactivation  et  un  arrêt  progressi f,  l a  s tructure  de  pu issance  est désactivée  
imméd iatement (b i t  d 'état Structure  de  pu issance acti vée  supprimé)  et  l 'axe  s 'arrête  
progress ivement a lors  qu ' i l  est à  l 'état d 'arrêt.  Dans  tous  l es  cas,  l e  d isposi ti f d 'entraînement 
doi t attendre  que  l a  vi tesse  d ’axe  soi t nu l le  pour passer à  l 'é tat Arrêté.  Dans  certains  cas,  te ls  
que  l orsque  l 'axe  est fixe,  cette  transi ti on  peu t être  imméd iate.  Les  cri tères  recommandés  
pour l 'obtention  d 'une  vi tesse  nu l le  son t basés  sur l e  retour en  vi tesse,  ou  dans  l e  cas  d 'un  
d ispos i ti f d 'entraînement à  contrôle  de  fréquence,  ceci  impl ique  que  la  Référence de  vi tesse  
soi t i n férieure  à  1  %  de  l a  vi tesse  assignée du  moteur.  F i na lement,  ces  cri tères  son t l a issés  à  
l a  d iscrétion  du  fourn isseur.  

Lorsqu ’une  Demande d ’activation  est ad ressée  à  un  axe  à  l ’état Arrêt avec Amorçage 
i nstan tané  acti vé,  l ’ axe  doi t  imméd iatement passer à  l ’ état Démarrage.  

7.6.2 .1 2  État Abandon  

Si  un  Défau t pri ncipa l  se  produ i t dans  le  d ispos i ti f de  mouvement alors  que  l 'axe  est à  l 'état 
Démarrage,  Exécu tion ,  Essais  ou  Arrêt,  l ' axe  passe  imméd iatement à  l 'état  Abandon.  Dans  
cet état,  l 'axe  est  en  cours  d 'arrêt et  ne  su i t  p l us  les  données  de  consigne  provenant du  
p lan i ficateur de  mouvement (b i t  d 'état Commande de  su ivi  supprimé).  L'état Abandon  permet 
d 'exécuter l 'action  d 'arrêt appropriée  spéci fi ée  par le  fourn isseur du  d isposi ti f.  Lorsqu 'e l l e  
arrête  de  man ière  acti ve  l 'axe  à  l 'état Abandon ,  l a  structure  de  pu issance reste  active  (b i t  
d 'état  de  Structure  de  pu issance activée  défin i )  pendant tou te  la  durée  d 'exécu tion  de  l 'action  
d 'arrêt.  Dans  certains  cas,  l a  s tructure  de  pu issance  doi t être  désactivée  imméd iatement,  de  
sorte  que  l 'axe  peu t s 'arrêter progressivement a lors  qu ' i l  est à  l 'é tat Abandon .  Dans  tous  l es  
cas,  l e  d ispos i ti f d 'en traînement doi t  attendre  que  la  vi tesse  d ’axe  soi t nu l l e  pour passer à  
l 'état Défaut principal .  À l ' i ssue  de  la  procédure  d 'arrêt et l orsque  l a  vi tesse  d ’axe  est nu l l e,  
l 'axe  passe  à  l 'état Défaut principa l .  Dans  certains  cas,  te ls  que  lorsque  l 'axe  est fixe,  cette  
trans i ti on  peu t être  imméd iate.  

Lorsqu 'une  demande Abandon  est transm ise  à  l 'Objet Axe  de  d ispos i ti f de  mouvement,  une  
Exception  i n i ti ée  par l e  con trôleur est générée.  Lorsque  l 'action  d 'exception  d ’axe  associée  
est défin ie  pour générer un  Défau t principa l ,  le  d ispos i ti f d 'en traînement arrête  l 'axe  
conformément à  l 'action  d 'arrêt configurée  avan t de  passer à  l 'é tat Défau t pri ncipal .  Les  
cri tères  recommandés  pour l 'obtention  d 'une  vi tesse  nu l le  son t basés  sur l e  retour en  vi tesse,  
ou  dans  l e  cas  d 'un  d ispos i ti f d 'en traînement à  con trôle  de  fréquence,  ceci  impl ique  que  l a  
Référence de  vi tesse  soi t i n férieure  à  1  %  de  la  vi tesse  ass ignée  du  moteur.  F inalement,  ce  
cri tère  est l a issé  à  l a  d iscrétion  du  fourn isseur et  peu t être  spéci fi que  à  l 'appl ication .  

7.6.2 .1 3  État Défau t principal  

L'état Défau t pri ncipal  est i den tique  à  l 'état Arrêté  (ou ,  s i  une  action  de  défaut I n terruption  a  
été  i n i tiée,  à  l 'état I n terruption)  sauf qu 'un  ou  plus ieurs  Défauts  pri ncipaux sont acti fs.  En  
d 'au tres  termes,  un  axe  à  l 'état Défau t principal  est un  axe  à  l 'état Arrêté  (ou  état I n terruption)  
avec une  cond i ti on  Défau t principal .  Les  défauts  étant  des  cond i ti ons  verrou i l l ées,  une  
demande Réin i ti a l i sation  su i te  à  un  défau t provenan t du  con trôleur est exigée  pour supprimer 
l e  défaut  et,  en  supposant que  l a  cond i ti on  de  défaut d 'orig ine  a  été  reti rée,  l 'axe  passe  à  
l 'état  Arrêté  (ou  état I n terruption) .  

I l  existe  quatre  d i fféren ts  Défauts  principaux:  Défau ts  de  nœud,  Défau ts  d ' in i ti a l isation ,  
Défau ts  d ’axe  et Défau ts  de  sécuri té  d ’axe.  

Défauts  d ' in i tial i sation  

Ce type  de  défaut  ne  peu t se  produ i re  qu 'à  l 'état I n i tia l i sation .  Un  défaut d ' i n i ti al i sation  ne  
peu t pas  être  généré  dans  un  au tre  état d u  d isposi ti f,  c'est-à-d i re  l 'occurrence d 'un  défaut au  
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cours  du  fonctionnement du  d isposi ti f après  avoir qu i tté  l 'état  I n i ti a l i sation .  Les  défau ts  
d ' in i tia l isation  peuvent s 'appl iquer à  un  axe  spéci fi que  ou  au  d ispos i ti f dans  son  ensemble,  
auquel  cas  tou tes  l es  i nstances  d ’axe  i nd iquen t l e  défaut d ' i n i ti a l i sation .  La  structure  de  
pu issance  du  d isposi ti f,  l e  cas  échéant,  est  désactivée  en  présence d 'un  défaut  d ' i n i tia l i sation .  

Défauts  de  nœud  

Ces  défauts  s 'appl i quent tou jours  à  l 'ensemble  du  d isposi ti f et affectent de  la  même man ière  
tous  l es  axes.  Ces  défauts  peuvent surven ir à  tou t moment au  cours  du  fonctionnement du  
d isposi ti f.  Les  défau ts  de  nœud  sont principalement des  défauts  de  communication ,  mais  
peuven t comprendre  l es  défau ts  de  matérie l  généraux,  l orsque  ces  cond i ti ons  de  défaut son t 
véri fiées  en  cours  d 'exécution .  Un  défaut de  ch ien  de  garde  CPU  consti tue  un  exemple  de  
défau t de  nœud  de  matérie l .  La  structure  de  pu issance du  d isposi ti f,  l e  cas  échéant,  est 
désactivée  en  présence d 'un  défau t de  nœud.  

Défauts  d ’axe  

Comme le  nom  l ' ind ique,  l es  défau ts  d 'axe  s 'appl i quen t à  des  i nstances  d 'axe  spéci fiques.  Les  
défau ts  d 'axe  son t l e  résu l tat d i rect des  exceptions  d 'axe  configurées  pour générer une  
réponse  par défau t.  Ces  cond i tions  d 'exception  peuvent s 'appl i quer à  des  i nstances  d 'axe  
i nd ividuel les  ou  à  toutes  les  i nstances  d 'axe.  Dans  tous  les  cas,  l es  appl ications  peuvent  
exiger que  l e  d isposi ti f so i t  configuré  pour tra i ter ces  exceptions  d i fféremment pour des  axes  
d i fférents.  Les  cond i ti ons  d 'exécution  associées  aux composants  du  moteur,  de  l 'ondu leur,  d u  
convertisseur,  du  régu lateur de  bus  et de  réaction ,  doiven t généralement être  trai tées  comme 
des  exceptions  d 'axe.  La  structure  de  pu issance du  d isposi ti f,  l e  cas  échéant,  peu t ou  peut ne  
pas  être  désactivée  en  présence  d 'un  défaut  d 'axe  selon  l 'action  d 'arrêt spéci fique  appl iquée  
par le  d ispos i ti f en  réponse  à  l a  cond i tion  de  défaut.  

Défauts  de  sécuri té  d ’axe  

Les  défau ts  de  sécuri té  d ’axe  s ’appl i quent  également aux instances  d ’axe  spéci fiques.  Les  
défau ts  de  sécuri té  son t s ignalés  par l e  Noyau  de  sécuri té  i n tégré  du  d ispos i ti f qu i  est chargé  
de  con trôler l a  cond i ti on  des  d iverses  fonctions  de  sécuri té  cri ti ques  associées  à  l ’axe.  

NOTE  Voi r [30]  pour d e  p l us  amples  i n formations.  

Les  défau ts  qu i  se  produ isen t après  que  l 'axe  du  d ispos i ti f a  q u i tté  l 'état I n i ti a l isation ,  doivent 
être  défin is  comme des  défau ts  de  nœud ,  des  Défau ts  d ’axe  ou  des  Défauts  de  sécuri té  
d 'axe.  

7.6.2 .1 4  État In terruption  

Lorsque  l e  d ispos i ti f exécute  une  demande  I n terruption ,  l 'axe  cib lé  passe  à  l 'état I n terruption .  
Dans  le  cas  d 'une  demande I n terruption ,  l 'axe  passe  imméd iatement de  n ' importe  quel  état à  
l 'état I n terruption .  L'état I n terruption  a  l es  mêmes  caractéristi ques  de  base  que  l 'état Arrêté,  à  
l 'exception  du  fa i t  que  l a  structure  de  pu issance de  l 'ondu leur du  d ispos i ti f do i t  ê tre  
désactivée  et exempte  de  couple  (b i t  d 'état Structure  de  pu issance acti vée  supprimé),  et  
l 'attribu t Action  d ' in terruption  peut être  configuré  pour rédu ire  l a  pu issance du  bus  à  couran t  
con tinu  à  l a  structure  de  pu issance du  d isposi ti f (bi t  d 'état Bus  à  couran t conti nu  activé  
supprimé).  

NOTE  Ceci  s 'effectue  généralement  par l ' ouvertu re  d 'u ne  sorti e  Acti ver contacteur à  courant  a l ternati f,  l e  cas  
échéant,  du  d i sposi ti f qu i  régu l e  l 'a l imentati on  d u  contrôleur.  

Que l e  bus  à  couran t conti nu  soi t déconnecté  ou  non ,  cet état exige  une  demande 
Réin i ti al isation  su i te  à  une  i n terruption  expl ici te  de  l a  part d u  con trôleur pour passer à  l 'état  
Précharge.  S i  l e  d ispos i ti f est configuré  pour main ten i r active  l 'a l imentation  du  bus  à  couran t  
con tinu  pendant l 'état I n terruption ,  l 'axe  de  mouvement passe  a lors  à  l 'état Précharge,  pu is  à  
l 'état Arrêté.  L'état I n terruption  offre  un  n i veau  supplémentai re  de  sécuri té  contre  l es  
mouvements  i n tempesti fs .  
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Dans  l e  cas  où  une  action  de  défaut d ' i n terruption  est i n i ti ée  par l e  d ispos i ti f en  réponse  à  
une  cond i tion  d 'exception  configurée  pour être  un  Défau t principal ,  l e  d ispos i ti f exécute  l ad i te  
action ,  mais  l 'axe  passe  à  l 'état défau t principal ,  et non  à  l 'é tat I n terruption .  De  l a  même  
façon ,  l orsque  l 'axe  est à  l ' état I n terruption  et en  présence d 'une  cond i ti on  de  défau t pri ncipal ,  
l 'axe  passe  à  l 'état  Défaut principal .  En  d 'autres  termes,  l a  cond i tion  de  défaut pri ncipale  est  
priori ta i re  sur la  cond i tion  d ' i n terruption  et cette  dern ière  peu t être  cons idérée  comme un  
sous-état.  Dans  tous  les  cas,  une  demande Réin i ti al isation  su i te  à  un  défau t provenant du  
con trôleur supprime  le  défau t et,  en  supposant  que  l a  cond i ti on  de  défaut d 'orig ine  a  été  
reti rée,  l 'axe  passe  a lors  à  l 'état Arrêté  (ou  état I n terruption).  Une  demande Réin i ti al isation  
su i te  à  une  in terruption  provenan t du  con trôleur supprime tou tefois  l e  défau t et  procède à  
cette  réin i ti a l i sation ,  de  sorte  que,  en  supposant que  l a  cond i tion  de  défau t d 'ori g ine  a  été  
reti rée,  l 'axe  passe  à  l 'état  Précharge  comme décri t  ci -dessus.  

Outre  l a  fonction  d 'action  d ' i n terruption ,  l 'é tat I n terruption  peu t également servir au  con trôleur 
à  désactiver l es  fonctions  d 'appl ications  d 'engrenage ou  de  came esclaves  du  p lan i ficateur de  
mouvement,  q u i  référencen t cet axe  de  d ispos i ti f comme étant un  axe  maître.  Pour cette  
ra ison ,  l 'état I n terruption  est appl icable  à  Réaction  un iquement où  l ' i nstance  d 'axe  est  
s implement associée  à  un  d isposi ti f de  réaction  sans  fonction  de  commande  acti ve.  

L'état I n terruption  est  cl assé  comme un  état Atten te  de  l 'Objet  I den ti té  et,  par conséquent,  
exige  que  la  structure  de  pu issance  d 'en traînement associée  soi t  désactivée.  

7.6.3  Comportement de  défaut et d 'alarme 

7.6.3.1  Général i tés  

Les  fonctions  de  tra i tement des  défauts  et a l armes  de  l 'Objet Axe  de  d isposi ti f de  mouvement 
répondent  aux besoins  d 'un  nombre  de  pl us  en  pl us  importan t de  défau ts  et d 'a larmes  
spéci fiques,  au  besoin  d 'actions  programmables  et au  besoin  de  s ignalement opportun  de  ces  
défau ts  et  a l armes  au  con trôleur.  De  p lus,  aucun  comprom is  n 'est possib le  pour l im i ter la  
résolu tion  des  défauts  et  a l armes  s i gnalés,  de  sorte  que  l e  con trôleur a  tou j ours  accès  à  l a  
cond i ti on  d 'axe  un ique  et à  un  d iagnostic s i gn i ficati f.  De  nombreux attribu ts  de  défaut et  
d 'alarme peuvent être  i nclus  dans  l a  partie  fixe  de  l a  connexion  D isposi ti f-Contrôleur cycl i que,  
de  sorte  que  l e  contrôleur pu isse  survei l l er l a  cond i tion  d ’axe  de  mouvement en  temps  réel ,  
sans  scrutation  i n term inable.   

L'attribut Statu t d 'axe  con tien t des  bi ts  i nd iquant s i  une  cond i tion  d 'a larme est présente.  
L'énumération  Statu t d 'axe  i nd ique  s i  l 'axe  présente  un  défau t pri ncipa l ,  qu i  peut être  un  
Défau t d 'axe  ou  un  Défaut d ' in i ti a l isation  récurrent l ors  de  l a  phase  d 'exécuti on .  Le  Code de  
défau t d 'axe  et ses  attribu ts  associés  permetten t de  s i gnaler l a  cond i ti on  de  défau t spéci fi que,  
l a  datation  et  l 'action  de  défau t au  contrôleur afin  d 'établ i r un  j ournal  des  défau ts.  Mais  avant 
d 'en trer dans  les  déta i l s ,  i l  est nécessai re  de  cla i rement défin i r les  termes  u ti l i sés  pour décri re  
l es  fonctionnal i tés  Défau t et Alarme de  l 'Objet  Axe  de  d ispos i ti f de  mouvement.  

7.6.3.2  Exceptions  

Les  exceptions  son t des  cond i ti ons  d 'exécu tion  que  le  d ispos i ti f véri fi e  en  permanence,  et 
susceptib les  de  s i gnaler un  comportement i ncorrect d ’axe  de  mouvement ou  un  
fonctionnement hors  norme.  Une  exception  peut donner l ieu  à  une  a larme,  un  défau t 
secondai re  ou  un  défau t principa l ,  se lon  la  configuration  de  l 'Action  d 'exception  d 'axe  
associée  (une  exception  peu t même être  configurée  pour être  i gnorée) .  Les  exceptions  sont  
au tomatiquement annu lées  par l e  d ispos i ti f l orsque  l a  cond i ti on  d 'exception  sous-j acente  
d isparaît.  

7.6.3.3  Actions  d 'exception  

Pour chaque  exception ,  l 'axe  de  mouvement peu t être  programmé pour exécu ter un  large  
éven ta i l  d 'actions  grâce  à  l 'a ttribu t Action  d 'exception  d 'axe.  Les  Actions  d 'exception  peuvent 
a l l er de  l a  génération  d 'un  défaut pri ncipal  se  tradu isan t par l 'arrêt d ’axe  de  mouvement,  à  
l 'absence d 'action .  L'attribu t Défaut d 'axe  permet au  con trôleur d 'accéder imméd iatement à  
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tou tes  les  exceptions  configurées  pour générer un  défaut principal  ou  secondai re.  L'attribu t 
Alarmes  d 'axe  permet au  contrôleur d 'accéder imméd iatement à  tou tes  l es  exceptions  
configurées  pour être  s i gnalées  en  tant  qu 'a larmes.  

7.6.3.4  Alarmes  

Les  a larmes  sont des  cond i ti ons  d 'exception  d 'exécution  pour lesquel les  l e  d isposi ti f 
n 'exécute  aucune au tre  action  que  de  s ignaler une  a larme.  Les  a larmes  et avertissements  
son t donc synonymes.  Sur un  produ i t  de  d isposi ti f donné,  certa ines  cond i tions  d 'exception  
peuvent ne  pas  pouvoir être  s i gnalées  en  tant qu 'alarme sans  l eur associer une  action  (un  
défau t I PM  dans  l equel  l e  modu le  d 'a l imentation  s 'arrête  au tomatiquement sans  i n tervention  
l og iciel l e,  par exemple) .  Les  cond i tions  d 'a larme son t au tomatiquement annu lées  l orsque  la  
cond i tion  d 'exception  sous-jacente  d isparaît.  

7.6.3.5  Défauts  principaux 

Les  défau ts  principaux peuvent être  des  défau ts  d ' i n i ti a l isation ,  des  défauts  de  sécuri té  ou  
des  cond i tions  d 'exception  d 'exécu tion  que  l e  d i spos i ti f,  de  par sa  configuration ,  cons idère  
comme étant des  défau ts  pri ncipaux.  S i  un  défaut  d 'exécu tion  se  produ i t  lors  d 'un  état  
opérationnel  (Exécution  ou  Essais,  par exemple),  l e  d isposi ti f arrête  (ou  abandonne)  le  
mouvement d ’axe.  Les  défau ts  principaux fon t en  d ern ier l i eu  passer l 'axe  à  l 'é tat Défau t 
principal .  Un  Défau t principa l  apparu  su i te  à  une  cond i ti on  d 'exception  est verrou i l l é  et  n 'est 
pas  supprimé  lors  de  la  suppress ion  de  l a  cond i tion  d 'exception .  Un  défau t peut  un iquement 
être  supprimé par une  demande de  service  Réin i ti a l i sation  su i te  à  un  défau t adressée par l e  
con trôleur.  S i  l a  cond i tion  de  défau t est cl assée  comme étant un  "défau t i rrécupérable",  seu l  
un  cycle  d 'a l imentation  ou  une  ré in i tia l i sation  du  d isposi ti f peu t supprimer la  cond i ti on  de  
défau t.  

7.6.3.6  Défauts  secondai res  

Les  défauts  secondai res  son t des  cond i tions  d 'exception  que  le  d isposi ti f,  de  par sa  
configuration ,  s ignale  au  contrôleur comme étant un  défau t,  mais  sans  exécuter d 'action  
d i recte.  Cela  offre  l a  possibi l i té  au  con trôleur de  réal iser une  action  de  défau t spéci fique  à  
l 'appl ication  qu i  peu t ne  pas  être  prise  en  charge  par l e  d isposi ti f comme l 'une  des  actions  
d 'exception  défin ies.  Comme les  alarmes,  l es  Défau ts  secondai res  ne  sont pas  à  l 'ori g ine  d 'un  
changement d 'état,  même en  présence d 'un  état Défau t secondaire.  I l s  permettent à  l 'axe  de  
mouvement de  conti nuer à  fonctionner dans  l 'état dans  l equel  i l  se  trouve.  Mais  à  l ' i nverse  
des  a larmes,  un  Défau t secondaire  est verrou i l lé ,  c'est-à-d i re  que  l e  défau t n 'est pas  
supprimé l orsque  l a  cond i tion  d 'exception  l 'est.  Les  défau ts  principaux et secondaires  peuvent  
un iquement être  supprimés  par une  demande de  service  Réin i ti al isation  su i te  à  un  défau t  
adressée par le  con trôleur.  

7.6.3.7  Défauts  d ' in i tial isation  

Les  Défauts  d ' i n i ti al isation  sont  générés  l ors  de  l a  procédure  de  m ise  sous  tension  ou  de  
ré in i ti a l i sation  du  d isposi ti f,  l orsque  ce  dern ier détecte  un  problème qu i  empêche son  
fonctionnement normal .  I l  peu t s 'ag ir d 'un  problème matérie l  ou  de  m icrolog icie l  détecté  dans  
l e  cadre  d 'essais  d 'autod iagnostic ou  d 'un  problème l i é  au  processus  de  configuration  
d 'attribut.  Ces  défauts  ne  sont pas  la  conséquence de  cond i tions  d 'exception  et ne  fon t donc 
l 'obj et d 'aucune action  configurable.  I l  s 'ag i t,  par exemple,  de  données  de  mémoire  
corrompues,  d 'erreurs  d 'éta lonnage  ou  de  problèmes  de  démarrage  de  m icrolog iciel .  Les  
Défau ts  d ' i n i tia l i sation  se  tradu isan t par l 'état Défaut sont cons idérés  comme des  "défau ts  
i rrécupérables"  et ne  peuvent pas  être  supprimés  avec une  demande  de  service  
Réin i ti al isation  su i te  à  un  défaut.  Par conséquent,  l es  mouvements  sont  impossib les  dans  cet 
état.  Seu l  un  cycle  d 'a l imentation  ou  seu le  une  ré in i ti al i sation  du  d ispos i ti f peuvent supprimer 
ce  type  de  défaut.  

7.6.3.8  Défauts  de  sécuri té  

Les  défau ts  de  sécuri té  sont les  défau ts  s i gnalés  par l e  Noyau  de  sécuri té  i n tégré  du  
d ispos i ti f d ’en traînement qu i  fa i t  partie  i n tégrante  d ’ un  système de  sécuri té  comprenant ce  
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d ispos i ti f,  u n  Contrôleur de  sécuri té  et u ne  connexion  réseau  CIP  Safety.  Lorsque  l e  système 
de  sécuri té  détecte  un  problème qu i  empêche  l e  fonctionnement normal  en  toute  sécuri té  du  
d ispos i ti f d ’entraînement,  i l  génère  un  défaut  de  sécuri té.  Ces  défauts  ne  son t pas  à  l ’ ori g ine  
de  cond i ti ons  d ’exception  et  n ’ont  donc pas  d ’actions  configurables.  À l ’ i nstar des  défau ts  
d ’exécution ,  l es  défau ts  de  sécuri té  qu i  donnent l ieu  à  l ’ état Défau t son t considérés  comme 
des  «  défau ts  récupérables  »  et i l s  peuvent être  supprimés  avec une  demande  de  
Réin ia l isation  su i te  à  un  défau t.  

EXEMPLE  Défauts  de  sécuri té  de  réaction ,  défauts  de  sécu ri té  d ’arrêt  ou  défau ts  de  sécuri té  de  vi tesse.  

7.6.3.9  Défauts  de  nœud  

I l  s 'ag i t  de  défau ts  générés  par l ' i n terface  de  commun ication  du  d isposi ti f d 'en traînement.  Ces  
défau ts  ne  son t pas  spéci fiques  à  l 'axe,  mais  s 'appl i quent à  l a  cl asse  Objet Axe  de  d isposi ti f 
de  mouvement.  S i  un  défaut de  nœud  se  produ i t l ors  d 'un  état opérationnel  (Exécu tion  ou  
Essais ,  par exemple) ,  l e  d isposi ti f arrête  (ou  abandonne)  tous  l es  axes  commandés  qu i  l u i  
son t associés.  Les  défau ts  de  nœud  font en  dern ier l ieu  passer l 'axe  à  l 'état Défau t pri ncipal .  
Un  défau t principal  i ssu  d 'un  défau t de  nœud  est  verrou i l l é.  Un  défaut peut un iquement être  
supprimé  par une  demande  de  service  Réin i ti a l i sation  su i te  à  un  défaut  de  nœud  adressée 
par l e  contrôleur.  S i  l a  cond i tion  de  défau t de  nœud  est cl assée comme étan t un  "défau t 
i rrécupérable",  seu l  un  cycle  d 'a l imentation  ou  seu le  une  réin i ti a l i sation  du  d ispos i ti f peuven t 
supprimer l a  cond i ti on  de  défaut.  

7.6.3. 1 0  Codes  de  défaut 

L'attribut Code de  défau t est une  énumération  qu i  i nd ique  l a  cond i ti on  d 'exception  
d 'exécution ,  l a  cond i tion  d ' in i tia l isation  ou  l a  cond i ti on  de  sécuri té ,  ayan t généré  l e  défau t.  La  
source  de  l a  cond i tion  est spéci fiée  par l 'a ttribu t  Type  de  défau t.  Comme l es  b i ts  d 'état de  
défau t,  cette  valeur d 'attribut est verrou i l lée  et  ne  change pas,  sauf s i  1 )  l e  défaut est  
“récupérable”  et  une  demande  Réin i tia l isation  su i te  à  un  défau t est i n i ti ée,  ou  2)  une  au tre  
cond i ti on  de  défaut se  produ i t.  La  va leur Code  de  défau t correspond  à  l a  posi tion  des  b i ts  de  
l 'attribu t de  défau t associé.  Une  va leur nu l le  i nd ique  l 'absence effecti ve  de  cond i tion  de  défaut 
pour toutes  l es  sources  de  défau t poten tie l les.  Les  Codes  de  défaut son t u ti l i sés  
principalement à  des  fi ns  de  visual isation  et d 'établ issement d 'un  j ourna l  de  défau ts  dans  le  
con trôleur associé.  

7.6.4  Comportement Inh ibi tion  de  démarrage  

Une I nh ib i ti on  de  démarrage  est une  cond i tion  qu i  i nh ibe  le  démarrage  d ’axe,  c'est-à-d i re  le  
passage à  l 'état Démarrage  pour un  fonctionnement d 'axe  activé.  Cette  cond i ti on  ne  génère  
pas  d 'exception  en  cas  de  ten tati ve  de  démarrage.  S i  l es  ci rconstances  ayan t mené à  
l ' I nh ib i tion  de  démarrage  sont l evées,  la  cond i tion  d ' i nh ib i tion  de  démarrage  est  
au tomatiquement supprimée par l e  d isposi ti f,  renvoyan t l 'axe  à  l 'état Arrêté.  

S i  l 'axe  de  mouvement est à  l 'é tat I nh ibi tion  de  démarrage,  ce la  i nd ique  qu 'une  ou  p l usieurs  
cond i ti ons  empêchen t l 'axe  de  passer au  fonctionnement activé.  L'attribu t I nh ib i ti on  de  
démarrage  s i gnale  l a  cond i ti on  spéci fi que  qu i  i nh ibe  l 'axe.   

7.6.5  Comportement de  visual isation  

7.6.5. 1  Général i tés  

Le comportement d 'état de  l 'Objet Axe  de  d isposi ti f de  mouvement a  un  impact d i rect sur les  
composan ts  de  visual isation  du  d ispos i ti f de  mouvement.  Ces  composants  vont des  LED  
b icolores  ou  des  voyants  de  type  LED  aux affichages  a lphanumériques  à  p l us ieurs  
caractères.  Cette  section  défin i t  dans  quel le  mesure  les  états  de  l 'Objet Axe  de  d isposi ti f de  
mouvement on t un  impact sur l e  comportement de  ces  composants  de  visual isation .  
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7.6.5.2  LED de  statut  du  modu le  

Les  états  de  l 'Objet Axe  de  d ispos i ti f de  mouvement sont l i és  au  comportement d 'état de  
l 'Objet I denti té  du  d ispos i ti f CIP  Motion  et à  sa  LED  de  statu t du  modu le  associée.   
Le  Tableau  1 44  met en  correspondance l es  états  de  l ' i nstance  Objet Axe  de  d isposi ti f de  
mouvement principale  avec les  états  appropriés  de  l 'Objet I denti té.  Les  d ispos i ti fs  
compatib les  CIP  Motion  son t tenus  de  prendre  en  charge  la  LED  de  s tatu t  du  modu le.  

Pour p lus  d ' i n formations  re lati ves  au  modèle  d 'état de  l 'Objet I den ti té,  vo i r l a  spéci fication  
Objet I denti té  (voi r I EC 61 1 58-5-2) .  

7.6.5.3  LED d 'état  d ’ axe  

Pour accroître  davantage  les  i n formations  visuel l es  fourn ies  par l a  LED  de  statu t d u  modu le  
standard ,  l e  profi l  de  d ispos i ti f CI P  Motion  défin i t  également l e  comportement d 'une  deuxième 
LED.  Cette  LED,  d i te  d 'état d ’axe,  offre  par exemple  une  ind ication  visuel l e  de  l a  m ise  sous  
tens ion  ou  non  du  bus  à  courant con ti nu ,  de  l 'acti vation  ou  l a  désactivation  d ’axe,  et même 
des  cond i tions  d 'a larmes  acti ves  ou  de  défau t secondaire  (voi r Tableau  1 44) .  Cette  LED  est 
également exigée  par l es  d ispos i ti fs  compatib les  CIP  Motion ,  sauf s ' i l s  son t dotés  d 'un  
affichage  a lphanumérique  à  p lusieurs  caractères.  

La  LED  de  statu t d ’axe  u ti l i se  trois  cou leurs  qu i  peuvent être  générées  par une  LED  
Rouge/Verte  b icolore  standard ,  à  savoi r l e  rouge,  l e  vert et  l 'orange.  L'orange (ou  l e  j aune)  
est l a  cou leur générée  l orsque  les  mélanges  du  vert et du  rouge  de  l a  LED  b icolore  sont  
activés.  La  s i gn i fication  générale  de  ces  trois  cou leurs  est  l a  su ivante:  

vert  – I nd ique  une  m ise  sous  tension  normale  ou  un  état opérationnel ;  

orange  – I nd ique  l a  présence  d 'une  cond i tion  d 'a larme ou  d ' i nh ib i tion  de  démarrage;  

rouge  – I nd ique  la  présence  d 'une  certaine  forme de  cond i ti on  de  défaut.  

Lors  de  l a  m ise  sous  tension  normale  ou  de  la  ré in i tia l i sation  du  d ispos i ti f,  l es  LED  de  s tatu t 
du  modu le  et de  statu t d ’axe  doiven t d 'abord  être  rouges  (sous  contrôle  du  matérie l )  pendant  
l 'amorçage du  processeur,  pu is  deven i r vertes  pendant envi ron  1  s  l orsque  l e  d ispos i ti f 
démarre  son  au totest.  Dans  l ' i déal ,  les  deux LED  doiven t être  rouges  pendant envi ron  1  s ,  
pu is  vertes  pendant environ  1  s  avant de  passer à  une  ind ication  de  l 'état Attente.  La  
séquence  Rouge-Vert  confi rme l e  bon  fonctionnement des  voyants  LED.  
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Tableau  1 44 – M ise  en  correspondance  de  l 'état  d ’axe   
avec l 'Objet I denti té  grâce  au  comportement  de  l a  LED  

État de  l 'Objet I denti té  LED  de  statu t du  
modu le  

État de  l 'Objet Axe  de  
d isposi ti f de  
mouvement 

LED  de  statu t d ’ axe  

I nexistant  – Hors  tensi on  Désacti vé  Désacti vé  Désacti vé  

Autotest  du  d i sposi ti f Rouge/vert  cl i gnotant  Au totest  Rouge/vert  cl i gnotan t   

Atten te  Vert  cl i gnotant  

I n i ti a l i sati on  – Bus  non  
acti vé  

Désacti vé  

I n i ti a l i sati on  – Bus  acti vé  Vert  cl i gnotan t  

I n terrupti on  – Bus  non  
acti vé  

Désacti vé  

I n terrupti on  – Bus  acti vé  Orange  cl i gnotanta  

Précharge  – Bus  non  
acti vé  

Désacti vé  

Démarrage  i nh i bé  Orange  cl i gnotanta  

Opérati onnel  Vert  fi xe  

Arrêté  Vert  cl i gnotan ta , b  

Arrêt  Vert  fi xea , b  

Démarrage  Vert  fi xea , b  

Exécu tion  Vert  fi xea , b  

Essais   Vert  fi xea, b  

Défaut  pri ncipa l  
récupérabl e  

Rouge  cl i gnotan t   
Abandon   Rouge  cl i gnotant  

Défaut  pri ncipa l   Rouge  cl i gnotant  

Défaut  pri ncipa l  
i rrécupérable  

Rouge  fi xe  
Abandon  Rouge  fi xe  

Défaut  pri ncipa l  Rouge  fi xe  

a  L 'Obj et  Axe  de  d i sposi ti f de  mouvement  et  l 'Obj et  I den ti té  d éfi n i ssen t d es  cond i ti ons  de  défau t  secondai re.  
Alors  q u 'un  défaut  secondai re  n 'a  aucun  impact  su r l a  LED  de  statu t  d u  modu le,  i l  a  un  impact sur l a  LED  de  
statu t  d ’ axe.  S i  u ne  cond i ti on  de  défaut  secondai re  est  d étectée,  une  i nd icati on  de  LED  Verte  fi xe  devien t  
Rouge-Vert-Rouge-Vert  en  a l ternance,  une  i nd i cati on  de  LED  Vert  fi xe  normale  devien t  Rouge-Désacti vé-
Vert-Désacti vé  en  a l ternance,  et  des  i nd i cati ons  de  LED  Orange  devi ennent Rouge-Désacti vé-Orange-
Désacti vé.  

b  L 'Obj et  Axe  de  d i sposi ti f de  mouvement  défi n i t  également  d es  cond i ti ons  d 'a l arme.  S i  une  cond i ti on  d 'a l arme 
est  détectée,  u ne  i n d icati on  de  LED  Vert  fi xe  devi ent  Orange-Vert-Orange-Vert  en  a l ternance,  et  u ne  
i nd icati on  de  LED  Vert  cl i gnotan t  devient  Orange-Désacti vé-Vert-Désacti vé  en  a l ternance.  

 

7.6.5.4  Affichage alphanumérique  

7.6.5.4.1  Général i tés  

Outre  la  visual isation  requ ise  assurée  par l a  LED  de  statu t du  modu le  et la  LED  de  s tatu t  
d ’axe,  l 'Objet Axe  de  d ispos i ti f de  mouvement défin i t  éga lement l e  comportement d 'un  
affichage a lphanumérique  facu l tati f pour i nd iquer de  man ière  p l us  expl ici te  l a  cond i tion  du  
d isposi ti f.  Ce  type  d 'affi chage  est particu l ièrement u ti l e  pour su rvei l ler l a  progression  du  
processus  d ' in i tia l i sation  et fourn ir des  i n formations  de  d iagnostic déta i l l ées  re latives  aux 
cond i ti ons  de  défau t,  d 'a larme et d ' i nh ib i ti on .  Les  affichages  a lphanumériques  peuvent al l er 
des  s imples  affichages  à  sept segments  aux affichages  a lphanumériques  à  p lus ieurs  
caractères.  

7.6.5.4.2  Affichage à  sept segments  

Si  le  d ispos i ti f est doté  d 'un  affichage à  sept segments,  ce  dern ier peu t être  u ti l i sé  pour 
i nd iquer l a  progress ion  à  l 'état I n i ti a l isation  et aux d i fférentes  cond i tions  de  défaut,  d 'a larme  
et d ' i nh ib i ti on .  L'affichage  doi t au  moins  prendre  en  charge  l a  m ise  en  correspondance avec 
l es  d i fférentes  cond i tions  du  d ispos i ti f spéci fi ées  dans  le  Tableau  1 45.  
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Tableau  1 45 – Comportement  de  l 'affichage  
à  sept segments  du  d isposi ti f C IP  Motion  

Chi ffre  d 'affichage  Condi tion  du  d i sposi ti f  

8  Exécution  de  l 'au totest  du  d i sposi ti f  

0  Atten te  de  l a  connexion  au  con trôleur 

1  Confi gu ration  des  attri bu ts  du  d i sposi ti f 

2  Atten te  de  l a  synch ron isation  de  g roupe  

3  Atten te  de  l a  charge  du  bus  à  couran t conti nu  

4  D i spos i ti f opérationne l  

I ##  Code  de  défaut  d ' i n i ti a l i sati on  

I c## Code  de  défaut  d ' i n i ti a l i sati on  – Extensi ons  du  constructeur 

F## Code  de  défaut  d 'axe  

Fc## Code  de  défaut  d 'axe  – Extensions  du  constructeu r 

A## Code  d 'a larme  

Ac## Code  d 'a larme d 'axe  – Extensi ons  du  constructeu r 

S## Code  d ' i nh i bi ti on  de  démarrage  

Sc## Code  d ' i nh i bi ti on  de  démarrage  – Extensions  d u  constructeur 

SF## Code  de  défaut  de  sécu ri té  

SFc## Code  de  défaut  de  sécu ri té  – Extensi ons  du  constructeur 

nF## Code  de  défaut  de  nœud  

nA## Code  d 'a larme de  nœud  

 

7.6.5.4.3  Affichage alphanumérique à  plusieurs  caractères  

Si  l e  d ispos i ti f est  doté  d 'un  affichage  alphanumérique  à  p lus ieurs  caractères,  des  
i n formations  encore  p lus  u ti l es  re lati ves  au  d ispos i ti f peuvent être  apportées  à  l 'u ti l i sateur,  
par défi l ement ou  zones  de  caractères  fixes.  En  règ le  générale ,  l es  capaci tés  de  l 'affichage  
d icten t l a  longueur des  chaînes  de  caractères  qu i  peuvent être  effecti vement affichées.  
Néanmoins,  pour assu rer l a  cohérence de  comportement des  produ i ts  de  d isposi ti f 
compatib les  CIP  Motion ,  l 'Objet Axe  de  d ispos i ti f de  mouvement d icte  exactement ce  qu i  
s 'affiche  pour l es  cond i ti ons  i nd iquées  au  Tableau  1 46.  
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Tableau  1 46 – Comportement  de  l 'affichage  
alphanumérique  à  plusieurs  caractères  C IP  Motion  

Chaîne  d 'affichage  Condi tion  du  d isposi ti f 

SELF-TEST Exécution  de  l 'au totest  du  d i sposi ti f  

STANDBY Attente  du  service  Forward_Open   

CONNECTING  Attente  du  prem ier servi ce  Défi n i r l es  attri bu ts.  (Rafraîch issement)  

CONFIGURING  Confi gu rati on  des  Attri bu ts  I nstance  de  cl asse  &  Axe  

SYNCING  Attente  d 'u n  service  Group_Sync abou ti .  

PRE-CHARGE  Attente  d 'acti vati on  d u  bus  à  courant  con ti nu  

SHUTDOWN L'axe  a  été  i n terrompu  

STOPPED L'axe  a  été  arrêté  

STARTING  L'axe  est  en  cours  de  démarrage  

RUNN ING  L'axe  est  en  cours  d 'exécution  

TESTING  L'axe  exécute  une  procédure  d 'essai  

STOPPING  Décél érati on  j usqu 'à  l 'arrêt  su i te  à  une  désacti vati on  

ABORTING  Décél érati on  j usqu 'à  l 'arrêt  su i te  à  un  défau t  

I N I T  FLT S## Défau t d ' i n i ti a l i sati on  – Code  de  défaut  s tandard  

I N I T  FLT M## Défau t d ' i n i ti a l i sati on  – Code  de  défaut  Mfg  

FLT S## Défau t d 'axe  – Code  de  défaut  standard  

FLT M## Défau t d 'axe  – Code  de  défaut  Mfg  

ALARM  S## Alarme d ’axe  – Code  d 'al arme  standard  

ALARM  M## Alarme d ’axe  – Code  d 'al arme  Mfg  

I NH IB IT S## I nh ib i ti on  de  démarrage  – Code  d ' i n h i bi ti on  standard  

I NH IB IT M## I nh ib i ti on  de  démarrage  – Code  d ' i n h i bi ti on  Mfg  

SAFE  FLT S## Défau t de  sécu ri té  d ’ axe  – Code  de  défau t  de  sécu ri té  standard  

SAFE  FLT M## Défau t de  sécu ri té  d ’ axe  – Code  de  défau t  de  sécu ri té  Mfg  

NODE  FLT ## Code  de  défau t  de  nœud  

NODE  ALARM  ##  Code  d 'a larme  de  nœud  

 

Outre  ces  fonctionnal i tés  de  base,  l 'affichage a lphanumérique  peut également fourn i r des  
descriptions  détai l lées  des  cond i ti ons  de  défaut,  d 'a larme et d ' inh ib i tion .  La  défin i ti on  de  ces  
chaînes  spéci fiques  va  b ien  au -delà  du  domaine  d 'appl ication  de  cet objet  et est la issée  à  l a  
d iscrétion  du  fourn isseur du  d ispos i ti f.  

7.6.5.4.4  Visual isation  du  d isposi ti f mu l tiaxe  

Si  pl us ieurs  i nstances  d 'axe  de  mouvement son t prises  en  charge  par le  d isposi ti f,  l e  
comportement ci -dessus  impl ique  des  expl ications  p l us  approfond ies.  

En  prem ier l ieu ,  i l  existe  une  seu le  LED  de  statu t du  modu le  par nœud  de  d isposi ti f.  Par 
conséquent,  sa  cond i ti on  est un  cumu l  des  états  de  toutes  les  i nstances  Objet Axe  de  
d ispos i ti f de  mouvement.  À l ' i nverse,  une  LED  de  statu t d ’axe  est  associée  à  chaque instance  
Objet Axe  de  d ispos i ti f de  mouvement dans  l e  d ispos i ti f doté  d 'une  structure  de  pu issance.  Un  
affichage a lphanumérique  à  pl us ieurs  caractères  peu t a isément gérer p lus ieurs  i nstances  
d 'axe  de  mouvement.  

Dans  l e  cas  d 'une  i nstance  d 'axe  de  mouvement configurée  sans  fonction  de  commande 
acti ve  (Mode de  commande =  Pas  d ’asservissement) ,  l es  i n formations  d 'état à  visual iser son t 
très  peu  nombreuses.  L'axe  de  mouvement est à  l 'état opérationnel  (appelé  état Exécu tion)  et 
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y reste  tant qu 'un  défau t ne  l 'a  pas  passé  à  l 'é tat Défau t pri ncipal .  U n  axe  Pas  
d ’asservissement n 'a  donc aucun  effet sur l a  LED  de  statu t du  modu le  tan t qu 'un  défau t ne  
s 'est  pas  produ i t,  auquel  cas  l a  LED  de  s tatu t du  modu le  est Rouge  cl i gnotant  (Défaut  
principal  récupérable).  Un  axe  Pas  d ’asservissement n 'exige  pas  de  LED  de  s tatu t d 'axe  
d isti ncte.  

En  présence de  p l us ieurs  instances  d 'axe  de  mouvement,  chacune  dotée  d 'une  structure  de  
pu issance d istincte,  l e  comportement de  la  LED  de  s tatu t du  modu le  est un  cumu l  des  états  
des  axes  du  d ispos i ti f.  S i  l es  axes  du  d ispos i ti f sont dans  des  états  d i fféren ts,  l a  cond i ti on  
LED  de  s tatu t  d u  modu le  repose  sur l a  cond i tion  préalable  su ivan te:  

1 )  Défau t principal  i rrécupérable;  

2)  Défau t principal  récupérable;  

3)  Atten te;  

4)  Opérationnel .  

En  d 'autres  termes,  en  ce  qu i  concerne  l a  LED  de  s tatu t d u  modu le,  u n  Défaut principal  
récupérable  sur l 'Axe  1  remplace  l 'Axe  2  qu i  est  à  l 'état Attente,  I nh ib i tion  de  démarrage.  

NOTE  La  LED  de  statu t  d u  modu l e  ne  reconnaît  pas  l es  défau ts  secondai res  et  l es  a l armes.  

Les  affichages  à  p l us ieurs  caractères  gèren t a i sément l es  i nstances  à  p lus ieurs  axes  en  
ajoutant un  préfixe  "X#"  à  l a  chaîne  d 'affichage,  afin  de  spéci fier le  numéro d ' i nstance  d 'axe  
de  mouvement associé.  Pour les  i nstances  d 'axe  Réaction  pri ncipale,  aucune chaîne  
d 'affichage spéci fique  n 'apparaît tan t que  l 'Axe  maître  présente  une  cond i ti on  de  défau t ou  
d 'a larme.  

Le  Tableau  1 47  précise  l a  m ise  en  correspondance de  l 'affichage et de  la  cond i ti on  du  
d isposi ti f dans  l e  cas  de  p lus ieurs  i nstances  d 'axe  de  d ispos i ti f de  mouvement.  
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Tableau  1 47  – Comportement de  l 'affichage alphanumérique  
à  p lusieurs  caractères  multiaxe  

Chaîne  d 'affichage  a  Condi tion  du  d isposi ti f 

SELF-TEST Exécution  de  l 'au totest  du  d i sposi ti f  

STANDBY Atten te  du  service  Forward_Open  

CONNECTING  Atten te  du  prem ier service  Défi n i r l es  attri bu ts .  (Rafraîch issement)  

CONFIGURING  Confi gu ration  des  Attri bu ts  I nstance  de  cl asse  &  Axe  

SYNCING  Atten te  d 'u n  service  Group_Sync abou ti .  

PRE-CHARGE  Atten te  d 'acti vati on  d u  bus  à  couran t conti nu  

X#:SHUTDOWN  L'axe  a  été  i n terrompu  

X#:STOPPED  L'axe  a  été  arrêté  

X#: I NH IBI TED  L'axe  est  à  l ' état  I nh i bi ti on  de  démarrage  

X#:STARTING  L'axe  est  en  cours  de  démarrage  

X#:RUNNING  L'axe  est  en  cours  d 'exécu tion  

X#: TESTING  L'axe  exécute  une  procédure  d 'essai  

X#:STOPPING  Décél érati on  j usqu 'à  l 'arrêt  su i te  à  une  désacti vati on  

X#:ABORTING  Décél érati on  j usqu 'à  l 'arrêt  su i te  à  un  défau t  

X#: I N I T FLT S## Défau t d ' i n i ti a l i sati on  – Code  de  défaut  standard  

X#: I N I T FLT M## Défau t d ' i n i ti a l i sati on  – Code  de  défaut  Mfg  

X#: FLT S## Défau t d 'axe  – Code  de  défau t  s tandard  

X#: FLT M## Défau t d 'axe  – Code  de  défau t  Mfg  

X#:ALARM S## Alarme  d ’axe  – Code  d 'alarme  standard  

X#:ALARM M## Alarme  d ’axe  – Code  d 'alarme Mfg  

X#: I NH IBI T S## I nh ibi ti on  de  démarrage  – Code  d ' i n h ib i ti on  s tandard  

X#: I NH IBI T M## I nh ibi ti on  de  démarrage  – Code  d ' i n h ib i ti on  Mfg  

X#:SAFE  FLT S## Défaut  de  sécu ri té  d 'axe  – Code  d ’ i n h ib i t i on  s tandard  

X#:SAFE  FLT M## Défaut  de  sécu ri té  d 'axe  – Code  d ’ i n h ib i t i on  Mfg  

NODE  FLT ## Code  de  défaut  de  nœud  

NODE  ALARM  ##  Code  d 'a larme  de  nœud  

a  X# =  Numéro  d ' i nstance  d 'axe  (0 ,  1 ,  2 ,  3  … )    0  =  i nstance  de  cl asse  

 

7.6.6  Comportement de  génération  de  consigne  

7.6.6.1  Sources  de  données  de  consigne  

Les  données  de  cons igne  qu i  affectent l e  mouvement d ’axe  peuvent proven i r de  sources  b ien  
d i fférentes.  La  source  de  données  de  consigne  l a  p lus  couran te  est ce l l e  provenant d 'un  
p lan i ficateur de  mouvement du  contrôleur via  l a  connexion  C-D  CIP  Motion .  Dans  ce  con texte,  
l es  données  de  cons igne  peuven t prendre  l a  forme des  commandes  de  pos i tion ,  vi tesse,  
accélération  et couple  de  con trôleur générées  par l e  p lan i ficateur de  mouvement (voir  
F i gu re  90) .  Les  é léments  de  données  de  cons igne  fourn is  sont spéci fi és  par l 'attribu t  
Ensemble  de  données  de  consigne,  qu i  repose  sur l e  Mode de  commande  sé lectionné.  
L'élément de  données  de  cons igne  pri ncipal  peu t être  augmenté  par des  é léments  de  
consigne  d 'ordre  supérieur afin  de  pouvoi r générer des  s i gnaux d 'action  anticipatrice  de  
mei l l eure  qual i té.  En  varian te,  ces  é léments  de  cons igne  d 'ordre  supérieur peuvent être  
dédu i ts  par l e  d ispos i ti f à  parti r des  données  de  cons igne  pri ncipales.  Dans  tous  l es  cas,  un  
i n terpolateur fi n  de  consigne  est  généralement appl i qué  aux données  de  cons igne  afi n  de  
produ i re  des  s i gnaux de  référence de  cons igne  destinés  à  l a  structure  de  commande  du  
d isposi ti f à  sa  vi tesse  de  m ise  à  j our.  
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Ang lais  Français  

Control  Mode  Mode  de  commande  

Command  Data  Set  =  Torque   

I n terpolati on  Control  

Ensemble  de  données  de  cons igne  =  Coupl e   

Commande  d ’ i n terpolati on  

Control l er Torque  Command  Consi gne  de  couple  du  contrôl eur 

Command  Target Time  Temps  de  consigne  cib le  

Torque F i ne  command  generator  Générateu r de  cons igne  fi n  d e  couple  

Torque Command   Consi gne  de  couple  

Command  Data  Set  Ensemble  de  données  de  cons igne  

Veloci ty Command  =  0  Consi gne  de  vi tesse  =  0  

Veloci ty Command  =  1  Consi gne  de  vi tesse  =  1  

Accel  Command  =  0  Consi gne  d 'accélérati on  =  0  

I n terp  2nd  Di ff Pos  2ème  pos  d i ff de  l ' i n terpolateur 

I n terp  D i ff Vel  Vi tesse  d i ff i n terp  

Accel  Command  =  1  Consi gne  d 'accélérati on  =  1  

I n terp  Accel  Accélération  d ' i n terpolateur 

Accel  Control  Commande  d 'accélérati on  

Veloci ty Control  Commande  de  vi tesse  

Pos i ti on  Control  Asservissement de  posi ti on  

Al l  Other Modes  Tous  l es  au tres  modes  

Vel  Cmd  Consi gne  de  vi tesse  

IEC  

Controller 
Position  Command

Position  
Fine 

Command 
Generator

Velocity
Feedfoward
Command

Accel
Command 
Selector

Command
Configuration

Acceleration
Feedfoward
Command

Interp 2nd Diff Pos

Fine 
Acceleration  Command 

Velocity
Command
Selector

Fine 
Velocity Command 

Command
Configuration

Fine 
Position  Command 

Position
Command

Velocity
Command

0

Control
Mode

0

Acceleration
Command

Control  Mode Vel  Cmd Acc Cmd Vel  FF Cmd Acc FF Cmd
Accel  Control 0 signal 0 0
Velocity Control signal 0 0 signal
Position  Control 0 0 signal signal
Al l  Other Modes 0 0 0 0

Command Config Vel  Selection
Velocity Command =  0 Interp Diff Pos
Velocity Command =  1 Interp  Vel

Command Data  Set Accel  Command =  0 Accel  Command =  1
Velocity Command =  0 Interp 2nd Diff Pos Interp  Accel
Velocity Command =  1 Interp Di ff Vel Interp  Accel

Interp Diff Vel

Interp Diff Pos

Interp 2nd Diff Pos

0

Control
Mode

0

Controller 
Velocity Command

Velocity 
Fine 

Command 
Generator

Control  Mode
Command Data Set = Vel
Interpolation Control

Ramp Velocity – Pos/Neg
Ramp Accel/Decel
Ramp Jerk Control
Skip Speed 1 ,2,3
Skip Speed Band

Controller 
Accel  Command

Acceleration  
Fine 

Command 
Generator

Controller 
Torque Command

Torque
 Fine 

Command 
Generator

Control  Mode
Command Data set = Torque

Interpolation  Control

Torque
Command

Interp Diff Pos

Interp Diff Vel

Interp Vel

Interp Accel

Command
Target Time

Command
Target Time

Command
Target Time

Command
Target Time

Control  Mode
Command Data Set = Pos
Interpolation Control
Feedback Mode

Feedback Unit Ratio

Control  Mode
Command Data Set = Accel

Interpolation Control

Kaff

Kvff
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Anglais  Français  

Acc Cmd  Consi gne  d 'accélérati on  

Vel  FF  Cmd  Consi gne  FF  vi tesse  

Acc FF  Cmd  Consi gne  FF  accél  

Command  Data  Set  =  Accel   Ensemble  de  données  de  cons igne  =  accél  

Acceleration  F i ne  command  generator  Générateu r de  cons igne  fi n  d ’ accélérati on  

Command  Configuration  Confi gu ration  de  cons igne   

F i ne  Acceleration  Command  Consi gne  d ’accélérati on  fi ne  

Accel  Command  Selector Sélecteu r de  cons igne  d 'accél ération  

Acceleration  Feedforward  Command  Consi gne  d 'action  an ti ci patri ce  d 'accélération  

Acceleration  Command  Consi gne  d 'accélérati on  

Control  Data  Set  =  Ve l   Ensemble  de  données  de  commande  =  vi tesse  

Ramp Veloci ty  Vi tesse  de  rampe  

Ramp Accel /decal  Accél /décél  de  rampe  

Ramp Jerk Control  Commande  d ’à-coups  de  rampe  

Skip  Speed  Vi tesse  de  sau t  

Skip  Speed  band  Largeur d e  vi tesse  de  sau t  

Veloci ty F i ne  command  generator Générateu r de  cons igne  fi n  d e  vi tesse  

Veloci ty Command  Selector Sélecteu r de  consigne  de  vi tesse  

Veloci ty Feedforward  Command  Consi gne  d 'action  an ti ci patri ce  de  vi tesse  

Veloci ty Command  Consi gne  de  vi tesse  

F ine  Vel oci ty Command  Consi gne  de  vi tesse  fi ne  

Command  Data  Set  =  Pos  Ensemble  de  données  de  cons igne  =  Pos  

Feedback Mode  Mode  de  réaction  

Feedback Un i t  Ratio  Rapport  d ’ u n i té  d e  réaction  

Posi ti on  F i ne  command  generator Générateu r de  cons igne  fi n  d e  posi ti on  

F i ne  Posi ti on  Command  Consi gne  de  posi ti on  fi ne  

Posi ti on  Command  Consi gne  de  posi ti on  

Figure 90  – Générateur de  consigne  

7.6.6.2  In terpolation  fine  de  consigne  

Pour l es  appl ications  synchron isées  haute  performance u ti l i sant CIP  Motion ,  l es  données  de  
consigne  sont reçues  dans  le  cadre  d 'une  connexion  C-D  CIP  Motion  et  sont basées  su r 
l 'é lémen t de  m ise  à  j our de  consigne  cib le  de  l a  connexion  défin i  sur " I n terpolation ",  pu is  
tra i tées  par l a  fonction  I n terpolateur fi n  des  b locs  de  génération  de  consigne.  L' i n terpolateur 
fin  est  chargé  de  ca lcu ler l es  coefficien ts  par rapport à  un  pol ynôme de  traj ectoi re  conçu  pour 
atte indre  les  données  de  cons igne  à  l eur temps  de  cons igne  cib le.  En  fonction  de  l 'é lémen t de  
données  de  cons igne  spéci fi que,  i l  peu t s 'ag i r d 'une  trajectoi re  pol ynom ia le  de  1 er,  2ème  ou  
3ème  ordre  dont l es  cond i ti ons  i n i ti ales  reposen t sur l es  é léments  d ynam iques  d 'axe  en  cours.  
Le  pol ynôme étant fonction  du  temps,  une  nouvel le  valeur de  consigne  fi ne  peu t être  calcu lée  
à  tou t moment,  à  chaque  fois  que  l e  d ispos i ti f C IP  Motion  a  besoin  de  procéder à  un  ca lcu l  de  
commande.  I l  n 'est  donc pas  nécessai re  que  la  période  de  ca lcu l  de  commande  du  d ispos i ti f 
soi t  tota lement d i vis ib le  dans  la  Période  de  m ise  à  j our du  con trôleur.  

Afin  d 'amél iorer l ' i n terchangeabi l i té  du  d ispos i ti f,  l 'Obj et Axe  de  d ispos i ti f de  mouvement 
recommande un  ordre  m in imal  des  i n terpolateurs  fins .  Les  p lan i ficateurs  de  mouvement 
actuels  générant  souven t l eurs  trajectoi res  en  fonction  de  pol ynômes de  3ème  ordre  dans  la  
pos i tion ,  i l  est important  que  l es  i n terpolateurs  fi ns  reprodu isen t ces  trajectoi res  avec l a  p l us  
g rande  fi dél i té.  Par conséquen t,  l ' i n terpolateur fin  de  pos i ti on  est défi n i  en  3ème  ord re,  

International  Electrotechnical  Commission

 



I EC 61 800-7-202: 201 5  © I EC  201 5  – 601  –  

l ' i n terpolateur de  vi tesse  en  2ème  ordre  et les  i n terpolateurs  d 'accélération  et de  couple  en  1 er  
ord re.  Des  i n terpolateurs  fins  d 'ordre  supérieur peuvent être  u ti l i sés  et son t l a issés  à  l a  
d iscrétion  du  fourn isseur.  

Pol ynôme  d ' in terpolation  fine  de  pos i tion :  

 P(t)  =  a0  +  a 1  ×  (t  –  t0)  +  a2  ×  (t  – t0)
2  +  a3  ×  (t  –  t0)

3  

Pol ynôme d ' in terpolation  fine  de  vi tesse:  

 V(t)  =  b0  +  b 1  ×  (t  –  t0)  +  b2  ×  (t  – t0)
2  

Pol ynôme d ' in terpolation  fine  d 'accélération :  

 A(t)  =  c0  +  c1  ×  (t  –  t0)  

Pol ynôme d ' in terpolation  fine  de  couple:  

 T(t)  =  d0  +  d 1  ×  (t-t0)  

Dans  ces  équations,  t0  représente  le  Temps  de  cons igne  cib le  de  l a  m ise  à  j our de  
p lan i ficateur de  mouvement précédente,  de  sorte  que  s i  t  =  t0  l es  va leurs  de  consigne  de  
pos i tion ,  de  vi tesse,  d 'accélération  et de  couple  son t égales  aux valeurs  envoyées  l ors  de  l a  
m ise  à  j our de  p lan i ficateur de  mouvement précédente  (c'est-à-d i re  P -1 ,  V-1 ,  A-1 ,  et T-1 .  Ce la  
établ i t  l es  coefficients  d 'ordre  0  des  pol ynômes.  

 P(t0)  =  P -1  =  a0  

 V(t0)  =  V-1  =  b0  

 A(t0)  =  A-1  =  c0  

 T(t0)  =  T -1  =  d0  

Les  coefficients  pol ynom iaux d 'ordre  supérieur sont calcu lés  de  te l le  sorte  que  lors  de  l a  m ise  
à  j our de  p lan i ficateur de  mouvement su ivante,  correspondant au  Temps  de  consigne  cib le,  
t1 ,  l es  valeurs  de  cons igne  de  pos i ti on ,  de  vi tesse,  d 'accélération  et  de  couple  soient cel l es  
envoyées  dans  l a  dern ière  m ise  à  j our de  p lan i ficateur de  mouvement (c'est-à-d i re  P0 ,  V0 ,  A0 ,  
et  T0 .  

 P(t1 )  =  P0  

 V(t1 )  =  V0  

 A(t1 )  =  A0  

 T(t1 )  =  T0  

Grâce  aux équations  d ' in terpolation  pol ynom ia le  ci -dessus,  l e  d ispos i ti f CIP  Motion  peu t à  tou t  
moment ca lcu ler les  valeurs  de  cons igne  de  posi ti on ,  de  vi tesse,  d 'accélération  et de  couple  
en  i nsérant l a  va leur Temps  système en  cours  du  d isposi ti f dans  l a  variab le  t.  Cela  permet de  
procéder au  ca lcu l  de  commande du  d ispos i ti f se lon  une  p lan i fication  i ndépendante  de  l a  
p lan i fication  de  m ise  à  j our du  con trôleur.  

Toutefois,  s i  u ne  chose  doi t être  fa i te,  c'est d 'aj uster l e  Temps  de  cons igne  cible,  t0 ,  même en  
cas  de  Décalage  de  temps  système du  d ispos i ti f;  t0  e t  t  do iven t tou jours  reposer sur l e  même 
système de  référence  Temps  système.  Par exemple,  soi t  Décalage0 ,  l e  Décalage  de  temps  
système du  d isposi ti f l ors  de  l a  réception  de  la  datation  de  consigne  de  commande,  t0 .  S i  
l ' équation  d ' i n terpolation  de  consigne  est à  appl i quer à  t  =  t1  e t  que  le  Décalage  de  temps  
système en  cours  est défi n i  comme étan t Décalage  1  a l ors  t0  d o i t  être  a justé  comme su i t  
avan t d 'exécuter le  pol ynôme:  

aj usté  t0  =  t0  +  (Décalage 1  – Décalage0)  

En  varian te,  l es  valeurs  de  t,  t0  et  t1  peuvent être  basées  sur l 'heure  l ocale  p lu tôt  que  sur l e  
temps  système en  u ti l i san t l e  décalage  de  temps  système afi n  d 'effectuer l a  convers ion  
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Temps système – heure  l ocale.  Ceci  peu t être  p lus  prati que  pour l a  m ise  en  œuvre  de  
l ' i n terpolateur et  est  l a issé  à  l a  d iscrétion  du  fourn isseur.  

Les  coefficien ts  pol ynom iaux son t calcu lés  se lon  des  formu les  normal isées  qu i  son t fonction  
de  l 'h istorique  des  valeurs  de  cons igne  au  cours  des  tou tes  dern ières  m ises  à  j our.  Le  
nombre  de  valeurs  de  consigne  h istoriques  u ti l i sées  dans  l es  formu les  dépend  de  l 'ord re  du  
pol ynôme.  Par exemple,  l e  pol ynôme de  posi ti on  de  cons igne  de  troisième ordre  u ti l i se  l es  
trois  valeurs  de  posi tion  de  consigne  précédentes.  Pour des  ra isons  prati ques,  l es  formu les  
de  coefficien t pol ynom ial  de  l ' i n terpolateu r son t l es  su ivan tes:  

Coefficien ts  pol ynom iaux d ' i n terpolation  fine  de  posi ti on :  

a0  =  P -1   

a1  =  1 /T  ×  (ΔP0  –  1 /2  ×  ΔV0  – 1 /6  ×  ΔA0)  

a2  =  1 /T
2  ×  (1 /2  ×  ΔV0)  

a3  =  1 /T
3  ×  (1 /6  ×  ΔA0)  

Coefficients  pol ynom iaux d ' i n terpolation  fine  de  vi tesse :  

b0  =  V-1   

b1  =  1 /T  ×  (ΔV0  –  1 /2  ×  ΔA0)  

b2  =  1 /T
2  ×  (1 /2  ×  ΔA0)  

Coefficients  pol ynom iaux d ' i n terpolation  fi ne  d 'accélération  ( l e  couple  se  présente  sous  la  
même forme que  l 'accélération ) :  

c0  =  A-1   

c1  =  1 /T  ×  ΔA0  

Les  équations  ci -dessus  reposent sur l a  nomenclature  su ivan te:  

T  =  Période  de  m ise  à  j our du  con trôleur 

ΔP0  =  (P0  – P -1 )  

ΔV0  =  (V0  – V-1 )  =  (P0  – 2P -1  +  P -2)  

ΔA0  =  (A0  – A-1 )  =  (V0  – 2V-1  +  V-2)  =  (P0  –  3P -1  +  3P -2  –  P -3)  

I l  convient d 'appl iquer l es  coefficients  pol ynom iaux ci -dessus  à  l ' i n terpolateur fi n  dès  que  
poss ib le  après  que  t  est supérieure  ou  égale  à  t0 .  Une  appl ication  trop  prématurée  des  
nouveaux coefficients ,  c'est-à-d i re  avec nettement i nférieure  à  t0 ,  peut  générer une  erreur 
i nu ti l e  dans  l a  trajectoi re  de  cons igne  l ors  de  la  connexion  du  dern ier segment de  
l ' i n terpolateur fin  au  nouveau  segment de  ce  même i n terpolateur à  l a  va leur t0 .  

S i  t  >  t1 ,  l e  pol ynôme d ' i n terpolation  fi ne  devien t un  pol ynôme d 'extrapolation .  En  l 'absence  
d 'une  nouvel l e  m ise  à  j our provenant du  p lan i ficateur de  mouvement,  l e  pol ynôme 
d 'extrapolation  peu t être  u ti l i sé  pour fourn i r des  données  de  consig ne  estimées  à  l a  structure  
de  commande  du  d ispos i ti f tan t que  l es  nouvel les  données  de  consigne  du  p lan i ficateur de  
mouvement ne  son t pas  d ispon ib les.  Une  fois  l es  nouvel l es  données  de  cons igne  à  
d ispos i ti on ,  de  nouveaux coefficien ts  pol ynom iaux doivent être  calcu lés  sans  attendre.  De  
cette  man ière,  l a  commande de  mouvement peut être  main tenue  ("maintien ")  malgré  les  
paquets  de  données  de  connexion  éventuel lemen t retardés  ou  perdus  dans  une  solu tion  
robuste  de  réseau  de  commande de  mouvement répartie.  Pour être  clai r,  les  données  de  
connexion  retardées  son t tou jours  appl i quées  et  ne  son t j amais  supprimées.  I l  s 'ag i t  tou j ou rs  
des  dern ières  données  d ispon ibles  provenant du  con trôleur,  l e  pol ynôme d 'extrapolation  
assurant l 'appl ication  des  données  de  cons igne  de  man ière  à  main ten i r une  traj ectoire  de  
mouvement un i forme,  en  dépi t  des  variations  dans  l a  l i vraison  des  données  de  cons igne.   

S i  l a  période  de  m ise  à  j our du  p lan i ficateur de  mouvement est suffisamment courte  par 
rapport  aux é léments  d ynam iques  de  la  trajectoire  de  cons igne  ou  qu 'e l l e  est comparable  à  l a  
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période  de  calcu l  de  commande du  d isposi ti f,  l ' i n terpolation  fine  peu t s 'avérer i nu ti le .  Le  
p lan i ficateur de  mouvement peu t procéder à  cette  déterm ination  en  comparan t l a  période  de  
m ise  à  j our du  p lan i ficateur à  la  période  de  calcu l  de  commande  du  d isposi ti f.  S i  l ' i n terpolation  
fine  est u ti l i sée,  le  p lan i ficateur doi t a j ou ter des  périodes  de  m ise  à  j our à  sa  datation .  I l  est 
donc avan tageux d 'é l im iner ce  déla i  de  période  de  m ise  à  j our du  p lan i ficateur s i  
l ' i n terpolation  est  i nu ti l e.   

Même s i  l ' i n terpolation  fi ne  peu t s 'avérer i nu ti le  dans  certains  cas,  cela  ne  s ign i fi e  pas  que  l es  
données  de  consigne  sont à  appl i quer d i rectement à  l a  structure  de  commande du  d ispos i ti f.  
I l  peu t tou j ours  être  nécessaire  de  calcu ler l es  polynômes  ci -dessus  de  sorte  que  l e  d isposi ti f 
pu isse  extrapoler l a  va leur de  cons igne  en  cas  de  m ise  à  j our de  commande du  d ispos i ti f.  En  
effet,  i l  n 'est en  général  pas  u ti l e  que  l a  datation  de  m ise  à  j our de  commande  du  d ispos i ti f 
corresponde à  l a  datation  des  données  de  cons igne.  

Enfin ,  certa ines  appl ications  et certa ins  types  de  d ispos i ti f C IP  Motion  n 'exigen t pas  la  
précis ion  d ynam ique  qu 'offren t l ' i n terpolation  et l 'extrapolation  horodatées.  D iverses  
appl ications  de  commande  de  vi tesse  et d 'asservissement de  couple  peuven t par exemple  
en trer dans  cette  catégorie.  En  général ,  l es  données  de  consigne  peuven t également être  
appl iquées  aux structures  de  commande des  d ispos i ti fs  d 'en traînement à  fréquence variable  
sans  in terpolation  n i  extrapolation .  

7.6.6.3  Sélecteurs  de  consigne  

Les  sélecteurs  de  vi tesse  et  d 'accélération  permetten t de  sé lectionner l a  source  des  s ignaux 
de  consigne  de  vi tesse  fine  et de  cons igne  d 'accélération  fi ne.  La  sélection  repose  sur l a  
va leur Ensemble  de  données  de  consigne  d u  contrôleur.  

Par exemple,  s i  l e  con trôleur fourn i t  l a  consigne  de  vi tesse,  l a  consigne  de  vi tesse  fine  
provient de  la  sortie  du  générateur de  consigne  de  vi tesse  fine.  Lorsqu ' i l  est configuré  pour 
une  i n terpolation  ou  une  extrapolation  fi ne,  le  pol ynôme u ti l i sé  pour calcu ler l a  cons igne  de  
vi tesse  fine  est donné  par:  

 V(t)  =  b0  +  b1  ×  ( t  – t0)  +  b2  ×  ( t  –  t0)
2  

Les  coefficien ts  pol ynom iaux son t l es  su ivan ts:  

b0  =  V-1  

b1  =  1 /T  ×  (ΔV0  –  1 /2  ×  ΔA0)  

b2  =  1 /T2  ×  (1 /2  ×  ΔA0)  

Dans  ce  cas,  l es  valeurs  de  ΔV0  et ΔA0  sont ca lcu lées  en  termes  de  valeurs  Consigne  de  
vi tesse,  V0 ,  V-1 ,  et V-2 :  

ΔV0  =  (V0  – V-1 )  

ΔA0  =  (V0  – 2V-1  +  V-2)  

Lorsque  l e  contrôleur ne  fourn i t  pas  l a  consigne  de  vi tesse,  l e  s i gnal  de  cons igne  de  vi tesse  
fine  est a lors  l e  s i gnal  de  posi ti on  d i fférentie l l e  i n terpolée  provenant du  générateur de  
cons igne  de  posi ti on  fi ne  qu i  est  l a  dérivée  temporel le  du  s ignal  de  consigne  de  posi ti on  fi ne.  
Lorsqu ' i l s  sont configurés  pour une  i n terpolation  ou  une  extrapolation  fi ne,  l es  pol ynômes  
u ti l i sés  pour ca lcu ler l a  consigne  de  vi tesse  fi ne  son t l es  mêmes que  ceux décri ts  ci -dessus,  
mais  l es  coefficien ts  polynom iaux sont  ca lcu lés  en  u ti l i sant l es  valeurs  ΔV0  et ΔA0  d édu i tes  
des  valeurs  Consigne  de  pos i tion ,  P0 ,  P -1 ,  P -2 ,  et  P -3 :  

ΔV0  =  (P0  – 2P -1  +  P -2)  

ΔA0  =  (P0  – 3P -1  +  3P -2  – P -3)  
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7.6.6.4  Générateur de  rampe de  consigne  

La  fonction  Générateur de  rampe  du  b loc Générateur de  cons igne  est appl iquée  à  la  va leur 
Données  de  cons igne  envoyée  par le  contrôleur l orsque  l 'é lément M ise  à  j our de  consigne  
cible  de  l a  connexion  est défi n i  sur l e  mode “ Imméd iat” .  En  mode Imméd iat,  l es  données  de  
cons igne  sont appl iquées  imméd iatement à  l a  s tructure  de  commande du  d isposi ti f.  Dans  l a  
mesure  où  aucun  p lan i ficateur de  mouvement ne  génère  habi tuel lement l es  données  de  
cons igne  dans  ce  mode,  l a  va leur Données  de  cons igne  ém ise  par l e  contrôleur peut changer 
cons idérablement d 'une  m ise  à  j our à  l 'au tre.  Pour tra i ter cette  cond i ti on ,  u ne  fonction  
Générateur de  rampe est nécessaire  pour aj uster l e  moteur à  la  nouvel le  valeur Données  de  
cons igne  dans  l es  l im i tes  dynam iques  du  système.  Exemple:  l orsque  la  valeur Consigne  de  
vi tesse  du  contrôleur passe  subi tement de  0  à  30  tours/secondes  dans  le  mode  Imméd iat,  le  
générateur de  rampe produ i t un  s i gnal  Cons igne  de  vi tesse  fi ne  qu i  con tribue  à  l 'accélération  
du  moteur j usqu 'à  l a  va leur Consigne  de  vi tesse  du  contrôleur en  fonction  des  valeurs  
d 'attribut  configurées  Accélération  de  rampe et Commande  d 'à-coups.  L 'attribu t  Commande  
d 'à-coups  de  rampe déterm ine  l e  pourcen tage  de  rampes  d 'accélération  ou  de  décélération  de  
l a  Courbe  en  S ,  l a  partie  restante  de  l a  rampe  étan t rég ie  par l es  va leurs  d 'attribu t  
Accélération  ou  Décélération  de  rampe fixes.  

Alors  qu 'une  fonction  Générateur de  rampe pourrai t ê tre  i n tégrée  dans  chacun  des  blocs  
Générateur de  consigne  fin  pour l es  consignes  de  posi ti on ,  de  vi tesse  et d 'accélération ,  cette  
vers ion  de  la  spéci fication  de  l 'Objet Axe  de  d isposi ti f de  mouvement prend  en  charge  
un iquement un  générateur de  rampe dans  l e  b loc Générateur de  cons igne  de  vi tesse  fi ne.  

Le  générateur de  rampe appl i que  l es  l im i tes  de  vi tesse  d i rectionnel les  aux données  de  
cons igne,  en  s 'assuran t que  l a  cons igne  de  vi tesse  ne  dépasse  j amais  les  valeurs  Pos/Nég  
de  vi tesse  maximale  configurées.  

Le  générateur de  rampe prend  également en  charge  l a  fonction  Amorçage  i nstan tané.  Lors  de  
l 'acti vation  du  d ispos i ti f d 'en traînement a lors  que  le  moteur est tou j ours  en  mouvement,  l a  
sortie  du  générateur de  rampe est i n i tia l isée  sur l a  vi tesse  actuel le  du  moteur.  À parti r de  
cette  vi tesse,  l e  générateur de  rampe accélère  ou  décélère  doucement le  moteur par rapport 
à  l a  consigne  de  vi tesse  du  con trôleur en  cours.  

Enfin ,  le  générateur de  rampe prend  en  charge  l es  l argeurs  de  sau t qu i  son t l e  p lus  souvent  
u ti l i sées  dans  les  appl ications  de  contrôle  de  fréquence l orsque  certa ines  vi tesses  exci tent l a  
fréquence de  résonance  mécan ique  du  moteur et  de  la  charge.  La  fonction  Largeur de  sau t 
permet de  défin i r trois  Vi tesses  de  sau t d is tinctes  qu i  décalent  l e  s i gnal  Cons igne  de  vi tesse  
afi n  d 'évi ter,  ou  d ' ignorer,  ces  vi tesses  problématiques.  La  Largeur de  vi tesse  de  saut 
déterm ine  la  p lage  de  vi tesses  centrée  sur l es  troi s  Vi tesses  de  sau t que  l e  d ispos i ti f évi te.  S i  
l a  baisse  de  l a  cons igne  de  vi tesse  se  s i tue  dans  l a  Largeur de  saut,  mais  qu 'e l l e  est  
i n férieure  à  l a  Vi tesse  de  sau t,  l a  sortie  Consigne  de  vi tesse  est défin ie  sur la  Vi tesse  de  sau t  
moins  la  moi ti é  de  l a  Largeur de  vi tesse  de  sau t.  S i  la  ba isse  de  l a  consigne  de  vi tesse  se  
s i tue  dans  la  Largeur de  sau t,  mais  qu 'e l l e  est  supérieure  à  la  Vi tesse  de  saut,  l a  sortie  
Consigne  de  vi tesse  est défin ie  sur la  Vi tesse  de  sau t p l us  l a  moi tié  de  l a  Largeur de  vi tesse  
de  sau t.  

7.6.6.5  Sélection  du  signal  d 'action  anticipatrice  

Les  générateurs  fi ns  de  cons igne  défin is  dans  l e  cadre  de  l 'Objet Axe  de  d ispos i ti f de  
mouvement peuvent générer des  dérivées  p lus  é levées  de  l 'en trée  de  données  de  cons igne  
pouvant fai re  office  de  s i gnaux d 'action  anticipatrice.  Les  un i tés  propres  aux s ignaux d 'action  
an ticipatrice  de  vi tesse  et d 'accélération  d i ffèren t généralement des  un i tés  dérivées,  et  les  
s ignaux dérivés  doivent a i nsi  ê tre  m is  à  l 'échel le  de  man ière  appropriée.  Toutefois,  une  
qual i té  de  s ignal  supérieure  peu t être  fourn ie  par l es  générateurs  de  trajectoi re  du  
p lan i ficateur de  mouvement.  Les  b locs  de  sé lection  d 'action  an ticipatrice  prélèvent l e  mei l l eur 
s ignal  d 'action  anticipatri ce  en  fonction  des  b i ts  défi n is  dans  l 'attribu t Ensemble  de  données  
de  cons igne.  Le  mei l leu r s ignal  est défin i  comme étant le  s ignal  dédu i t  u ti l i san t l e  moins  
d 'opérations  de  d i fférenciation .  La  pos i tion  de  cons igne  fine  est appl iquée  d i rectement à  l a  
boucle  d 'asservissement de  pos i ti on  sans  les  déréférencements  et décalages  habi tuels .  Ces  
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opérations  son t supposées  être  réal isées  par l e  p lan i ficateur de  mouvement basé  sur l e  
con trôleur.  

7.6.7  Comportement de  l ' in terface de  réaction  

7.6.7.1  Sources  de  réaction  

Les  s ignaux de  réaction  défin is  par l 'Objet Axe  de  d ispos i ti f de  mouvement peuvent être  
dédu i ts  de  l ' un  des  4  d i fféren ts  canaux d ' i n terface  de  réaction  (voir F igure  91 ) .  Les  deux 
principaux canaux de  réaction  u ti l i sés  par l es  d i fférents  modes  de  contrôle  de  boucle  fermée  
son t appelés  Réaction  1  e t Réaction  2 .  Ceci  permet aux boucles  d 'asservissement de  
fonctionner avec un  d isposi ti f de  réaction  basé  su r l e  moteur (généralement associé  au  canal  
Réaction  1 )  ou  avec un  d isposi ti f de  réaction  en  aval  connecté  au  canal  Réaction  2 .  Le  choix 
de  la  source  de  réaction  u ti l i sée  par l a  boucle  est rég i  par l 'a ttribut  Mode de  réaction .  

Chaque in terface  de  réaction  est en  mesure  de  prendre  en  charge  un  certa in  nombre  de  types  
de  d isposi ti f de  réaction  d i fféren ts  énumérés  par l 'attribu t Type de  réaction .  La  sortie  de  
l ' i n terface  de  réaction  est l e  nombre  de  réactions  que  l e  d ispos i ti f de  réaction  a  déplacées  
depu is  son  dern ier échanti l l onnage.  S i  l e  d ispos i ti f de  réaction  est un  d isposi ti f absolu ,  
l ' i n terface  de  réaction  déterm ine  également l a  posi tion  absolue  du  d ispos i ti f de  réaction  l ors  
de  l a  m ise  sous  tens ion ,  pu is  communique  cette  valeur à  l 'accumu lateur de  réaction  pour l e  
prédéfin i r.  
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Anglais  Français  

Commutation  Offset  Décal age  de  commutation  

Feedback 1  S tartup  Method  Méthode  de  démarrage  de  Réaction  1  

Feedback 1  Type  Type  de  Réaction  1  

Feedback 2  Startup  Method  Méthode  de  démarrage  de  Réaction  2  

Feedback 2  Device  D isposi ti f de  Réaction  2  

Feedback 2  Type  Type  de  Réaction  2  

Feedback 2  Mode  Mode  de  Réaction  2  

Accumu lator Accumu lateu r  

Feedback I n terface  I n terface  de  réaction  

Feedback 1  Device  D isposi ti f de  Réaction  1  

Feedback 2  Device  D isposi ti f de  Réaction  2  

Figure 91  – Canaux de  réaction  1  et  2   

7 .6.7.2  Accumulateur de  réaction  

Le rôle  de  l 'accumulateur de  réaction  dépend  de  la  méthode de  démarrage  de  réaction  n  
configurée,  qu i  peut être  I ncrémentie l l e  ou  Absolue.  S i  l e  mode  I ncrémentie l  est  sé lecti onné,  
l 'accumu lateur accumule  s implement les  changements  de  va leurs  de  nombre  de  réactions  (un  
en tier s i gné  à  32  bi ts)  à  chaque  m ise  à  j our du  d ispos i ti f.  S i  l e  mode  Absolu  est déterm iné,  
l 'accumu lateur de  réaction  fonctionne  de  l a  même man ière  qu 'en  mode I ncrémentie l .  La  seu le  
d i fférence est l ' i n i ti a l i sation  de  l 'accumulateur à  l a  m ise  sous  tens ion  du  d isposi ti f.  En  mode  
I ncrémentie l ,  l 'accumulateur de  réaction  est défin i  sur zéro,  a lors  qu 'en  mode Absolu ,  i l  est 
i n i tia l i sé  à  l a  pos i tion  absolue  du  d isposi ti f de  réaction .  Cela  permet de  récupérer l a  pos i ti on  
absolue  dans  l e  cadre  d 'un  cycle  d 'a l imentation ,  tan t que  le  mouvement de  m ise  hors  tens ion  
du  d isposi ti f de  réaction  absolu  est l im i té  à  la  moi tié  de  l a  p lage  de  réaction  absolue  du  
d isposi ti f.  I l  n 'existe  pas  d 'exigence  d 'extens ion  de  l a  p lage  de  posi tion  absolue  du  d ispos i ti f 
de  réaction  par stockage  non  volati l  de  l 'accumulateur.  Ce  s imple  mécan isme de  gestion  de  
réaction  absolue  est d û  au  fa i t  q ue  CIP  Motion  p lace  normalement l a  responsabi l i té  de  cette  
extension  de  la  p lage  de  pos i tion  absolue  d ’axe,  et  l 'établ issement de  la  référence de  pos i ti on  
de  mach ine  absolue,  sur l e  con trôleur.  

7.6.7.3  Dérou lement et  décalage de  commutation  

Un  b loc Dérou lement é lectron ique  est  également connecté  à  l ' i n terface  Réaction  1 .  Ce  b loc 
est conçu  pour dérou ler ou  modu ler l a  sortie  de  l 'accumulateu r de  pos i ti on  pour générer un  
s i gnal  proportionnel  à  l 'ang le  é lectri que  d 'un  moteur à  a iman t permanent,  en  fonction  du  
nombre  de  pôles  ou  du  pas  pola i re  du  moteur.  Pour a l i gner ce  s i gnal  aux enrou lements  ABC  
phys iques  du  moteur p lu tôt que  l e  zéro  du  d isposi ti f de  réaction ,  un  Décalage  de  commutation  
configurable  est a jou té  avant l e  b loc Dérou lement é lectri que.   

7.6.7.4  Fi l trage de  réaction  

Un  fi l tre  I IR passe-bas  configurable  est  défi n i  par l 'Objet Axe  de  d isposi ti f de  mouvement pour 
fi l trer l es  estimations  de  vi tesse  et d 'accélération  pour chaque  canal  de  réaction .  Ces  fi l tres  
peuvent être  u ti l i sés  pour rédu i re  l e  n iveau  de  bru i t de  quanti fication  associé  aux s i gnaux de  
réaction  numérique  de  d i fférenciation .  La  bande  passante  des  fi l tres  I IR de  vi tesse  et  
d 'accélération  pour chaque  canal  de  réaction  peut  être  programmée i nd ividuel lement.  

7.6.8  Comportement de  capture  d 'événement 

7.6.8.1  Sources  d 'entrée  d 'événement 

L'Objet Axe  de  d isposi ti f de  mouvement défin i t  un  mécan isme de  capture  de  l a  posi tion  de 
réaction  et de  la  datation  associées  aux trans i ti ons  d 'état spéci fiques  des  sources  d 'en trée  
d 'événement sélectionnées.  Les  sources  d 'entrée  d 'événement actuel lement prises  en  charge  
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par l 'obj et sont Enreg istrement 1 ,  Enreg istrement 2 ,  Marqueur et I n terrupteur d 'orig ine.  Ces  
4  sources  d 'entrée  d 'événement s 'appl i quent à  chaque canal  de  réaction  pris  en  charge  (voi r 
F i gure  92) .  
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Reg istration  1  I npu t  to  Feedback n  En trée  d 'enreg istrement 1  dans  Réaction  n  

Reg istration  1  Posi ti ve  Edge  Pos i ti on  Posi ti on  d u  fron t  posi ti f 1  d e  l 'enreg istrement  

Reg istration  1  Posi ti ve  Edge  Time Durée  du  fron t  pos i ti f 1  de  l ' en reg istrement  

Reg istration  1  Negati ve  Edge  Posi ti on  Posi ti on  d u  front  négati f 1  d e  l ' enreg istrement  

Reg istration  1  Negati ve  Edge  Time Durée  du  fron t  négati f 1  de  l ' en reg istrement  
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Reg istration  2  Posi ti ve  Edge  Time Durée  du  fron t  pos i ti f 2  de  l ' en reg istrement  
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Reg istration  2  Negati ve  Edge  Posi ti on  Posi ti on  d u  front  négati f 2  d e  l ' enreg istrement  

Reg istration  2  Negati ve  Edge  Time Durée  du  fron t  négati f 2  de  l ' en reg istrement  

Marker I npu t  to  Feedback n  Entrée  de  marqueur d ans  réaction  n  

Home  I npu t  to  Feedback n  En trée  d 'ori g i ne  dans  réaction  n  

Home  Event  Pos i ti on  Pos i ti on  d 'événement d 'ori g i ne  

Home  Event  Time  Durée  d 'événement d 'ori g i ne  

Home  Event  Latch  Verrou i l l age  d 'événement  d 'ori g i ne  

Figure 92  – Fonctionnal i té  de  capture  d 'événement 

7.6.8 .2  Verroui l lages  d 'événement 

Pour faci l i ter la  capture  précise  de  la  pos i tion  et de  l ' heure  de  réaction ,  des  verrou i l lages  
d 'événement matérie l  sont généralement m is  en  œuvre  (voir l e  schéma ci -dessous).  Deux 
verrou i l lages  indépendants  sont défin is  pour chaque entrée  d 'enreg istrement,  l ' un  pour 
capturer les  événements  de  trans i ti on  de  front posi ti f et  l 'au tre  pour capturer l es  événements  
de  trans i tion  de  fron t négati f.  Cette  conception  permet de  capturer les  événements  
d 'enreg istrement dans  des  appl ications  à  impu ls ions  d 'enreg istrement étroi tes  dans  l esquel les  
l es  fron ts  de  montée  et  de  descente  se  produ isen t presque  en  même temps.  Outre  l es  
verrou i l lages  d 'enreg istrement,  un  au tre  verrou  est également défin i  pour l a  captu re  
d 'événement d 'orig ine.  L'événement d 'entrée  d ’orig ine  qu i  déclenche l e  Verrou  d 'événement 
d 'orig ine  peu t être  un  nombre  de  combinaisons  d i fférentes  d 'événements  d 'en trée  
d ' in terrupteur d 'orig ine  ou  de  marqueur,  c'est-à-d i re  des  transi ti ons  de  marqueur,  des  
trans i ti ons  d ' i n terrupteur ou  des  transi tions  d ' in terrupteur su ivies  d 'une  trans i ti on  de  
marqueur.  

Avec les  verrou i l l ages  d 'événement basés  sur l e  matérie l ,  l a  précis ion  de  capture  
d 'événement est en  général  u n iquement l im i tée  par l a  l atence  de  l 'entrée  d 'événement 
associée.  Les  en trées  d 'événement Enreg istrement et  Marqueur sont fi l trées  de  man ière  à  
obten i r une  précis ion  de  capture  d 'événement de  l 'ordre  de  1  µs .  En  termes  de  précis ion  de  
capture  de  pos i ti on ,  cette  va leur est calcu lée  comme étant l e  produ i t  de  la  précis ion  de  
capture  d 'événement et  de  l a  vi tesse  d ’axe.  Les  en trées  d ' i n terrupteur d 'orig ine  son t en  
général  très  fortement fi l trées,  et sont  donc l im i tées  à  une  précis ion  de  capture  d 'événement 
de  1  ms  à  1 0  ms.  Par conséquent,  pour obten ir une  capture  de  posi tion  précise  en  fonction  
d 'une  trans i ti on  d 'entrée  d ' in terrupteur d 'orig ine,  une  séquence de  retour à  l a  pos i tion  de  
référence  à  fa ib le  vi tesse  est exigée.  

7.6.8.3  Datations  d 'événement 

Étant donné  que  l a  datation  d 'enreg istrement est transm ise  au  con trôleur comme partie  
i n tégrante  des  données  Noti fication  d 'événement,  l e  con trôleur peut appl i quer la  datation  de  
l 'événement à  l 'h istorique  des  pos i tions  des  au tres  axes  du  système afin  d ' in terpoler leurs  
pos i tions.  Cette  poss ib i l i té  est particu l ièrement u ti l e  dans  les  appl ications  dans  lesquel l es  i l  
est nécessai re  de  déterm iner l 'emplacement de  p lus i eurs  axes  au  moment d 'un  événement 
d 'enreg istrement un ique.  P l us  la  datation  est  précise,  pl us  l e  contrôleu r peu t déterm iner 
précisément ces  posi tions.  

On  doi t  tou tefois  a j uster l a  datation  de  l 'événement,  t0 ,  q uand  b ien  même un  décalage  du  
temps  système pour le  d ispos i ti f venai t à  se  produ i re  avan t sa  transm ission  au  contrôleur;  l a  
datation  de  l 'événement doi t tou j ours  être  basée sur l e  même système de  référence de  temps  
système au  moment de  l a  transm iss ion .  Par exemple,  s i  Décalage0  est l e  décalage  du  temps  
système du  d ispos i ti f l ors  de  la  datation  effecti ve  de  l 'événement t0 ,  et t1  est l e  décalage  du  
temps  système au  moment où  l 'événement est à  transmettre  au  con trôleur,  t0  do i t  a lors  être  
aj usté  pour être  t1  préalablement à  l a  transm ission  au  contrôleur avec le  reste  des  données  
d 'événement associées,  c'est-à-d i re:  t1  =  t0  +  (Décalage1  –  Décalage0) .  
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7.6.9  Comportement du  mode de  commande  

7.6.9.1  Général i tés  

Les  attribu ts  d ' i nstance  défin is  en  7. 3  on t un  impact sur l e  comportement du  d ispos i ti f dans  l e  
con texte  du  Mode de  commande,  de  l a  Méthode  de  commande  et du  Mode de  réaction .  
Comme ind iqué  en  4 . 2  concernan t l e  domaine  d 'appl ication  de  l 'Objet Axe  de  d isposi ti f de  
mouvement,  i l  existe  4  Modes  de  commande  de  base  communs  aux d isposi ti fs:  
l 'asservissement de  pos i ti on ,  l a  commande  de  vi tesse,  l 'asservissement de  couple  et pas  
d 'asservissement.  Cette  l i s te  a  été  complétée  par un  nouveau  mode  de  commande,  la  
commande d 'accélération ,  pour compléter l a  progress ion  de  la  commande  de  vi tesse  à  
l 'asservissement de  couple.  Ce  paragraphe  7 . 6 . 9  propose  un  schéma pour chaque mode de  
commande  afin  de  m ieux défin i r l e  comportement col l ecti f des  d i fféren ts  attributs  Objet Axe  
de  d ispos i ti f de  mouvement.  

7.6.9.2  Mode Pas  d 'asservissement (Réaction  un iquement)  

Une i nstance  Objet Axe  de  d ispos i ti f de  mouvement peu t être  configurée  pour l e  mode  Pas  
d 'asservissement.  Cette  sélection  de  Mode de  commande  s’appl ique  à  p l usieurs  Fonctions  de  
d ispos i ti f d i fférentes  qu i  comprennent l es  Convertisseurs  d ’a l imentation  de  bus  et l es  
d ispos i ti fs  Réaction  un iquement.  La  fonctionnal i té  d ’axe  Réaction  un iquement permet  au  
con trôleur d 'accéder à  l a  pos i tion ,  l a  vi tesse  et  l 'accélération  d 'un  des  quatre  canaux de  
réaction  poss ibles  par l ' i n terméd iai re  de  l a  connexion  D isposi ti f-Contrôleur.  Ces  s i gnaux 
peuvent a lors  être  répartis  dans  l e  système de  commande de  mouvement en  tan t qu 'axe  
maître  pour les  opérations  d 'engrenage  et de  came.  Dans  ce  mode,  l 'attribu t Sélection  de  
réaction  pri ncipale ,  s ’ i l  est pris  en  charge,  déterm ine  le  canal  de  réaction  qu i  génère  les  
s i gnaux Retour en  pos i tion ,  Retour en  vi tesse  et  Retour en  accélération  (voi r F i gure  93) .  
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Ang lais  Français  

Feedback Master Sel ect  Sélection  de  réaction  pri ncipal e  

Posi ti on  Feedback Retour en  posi ti on  

Master Feedback Selector Sélecteu r de  réaction  pri nci pal e  

Feedback 1  Posi ti on  Retour en  posi ti on  1  

Feedback 2  Posi ti on  Retour en  posi ti on  2  

Veloci ty Feedback Retour en  vi tesse  

Feedback 1  Veloci ty  Retour en  vi tesse  1  

Feedback 2  Veloci ty  Retour en  vi tesse  2  

Acceleration  Feedback Retour en  accélérati on  

Feedback 1  Acceleration  Retour en  accélérati on  1  

Feedback 2  Acceleration  Retour en  accélérati on  2  

Figure  93  – Pas  d 'asservissement (Réaction  un iquement)  

7.6.9 .3  Asservissement de  position  

En  mode Asservissement de  pos i tion ,  l a  seu le  méthode de  commande opérationnel l e  prise  en  
charge  par l 'obj et en  cours  est l e  con trôle  asservi  en  boucle  fermée.  À une  date  u l térieure,  
l 'obj et  peut  être  étendu  afin  d ' i nclu re  une  méthode  d 'asservissement de  pos i ti on  pas  à  pas.  
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7.6.9.4  Asservissement de  posi tion  en  boucle  fermée  

7.6.9.4.1  Général i tés  

Lors  de  l 'exécution  d 'un  asservissement de  posi ti on  en  boucle  fermée,  l e  d ispos i ti f appl ique  l a  
sortie  de  s i gnal  Consigne  de  posi tion  du  Générateur de  cons igne  à  l a  j onction  de  somme de  
boucle  de  pos i ti on .  Ou tre  la  Consigne  de  posi ti on ,  u ne  entrée  Compensation  de  pos i tion  est 
fourn ie  et  peut être  u ti l i sée  pour décaler l a  boucle  de  pos i tion .  La  boucle  d 'asservissement PI  
classique  génère  un  s ignal  Sortie  de  l a  boucle  de  posi tion  vers  une  boucle  de  vi tesse  i n terne  
(voi r F i gure  94) .  
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Anglais  Français  

I n tegrator Prel oad  préchargement  de  l ' i n tégrateu r 

Posi ti on  I n tegrator Output  Sorti e  d ' i n tégrateu r d e  posi ti on  

Posi ti on  Feedback Retour en  posi ti on  

Posi ti on  FB  Retour en  posi ti on  
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Feedback 2  Posi ti on  Retour en  posi ti on  2  

Figure 94 – Asservissement de  position  en  boucle  fermée  

7.6.9 .4.2  Sélection  du  retour en  posi tion  

La  réaction  au  régu lateu r PI  peut  être  dédu i te  à  parti r de  deux canaux de  réaction  d i fféren ts.  
Cette  souplesse  permet à  la  boucle  de  pos i tion  de  fonctionner avec un  d ispos i ti f de  réaction  
basé  sur l e  moteur (généralement associé  au  canal  Réaction  1 )  ou  avec un  d isposi ti f de  
réaction  en  aval  connecté  au  canal  Réaction  2 .  Le  choix de  l a  source  de  réaction  u ti l i sée  par 
l a  boucle  est  rég i  par l 'attribu t Mode  de  réaction .  

Lorsque  l e  Mode de  réaction  appel le  une  opération  Réaction  double,  l a  boucle  de  pos i tion  et  
l a  boucle  de  vi tesse  u ti l i sen t respectivement le  canal  Réaction  2  et l e  canal  Réaction  1 .  Étant  
donné  que  les  deux canaux de  réaction  peuvent ne  pas  présenter l a  même résolu tion  de  
réaction ,  i l  est nécessaire  de  converti r l a  sortie  de  boucle  de  pos i ti on  du  nombre  de  Réaction  
1  en  nombre  de  Réaction  2  avan t d 'appl iquer l a  sortie  à  l a  j onction  de  somme de  boucle  de  
vi tesse.  Ceci  est effectué  en  aj ustant l a  sortie  de  boucle  de  pos i ti on  via  l e  b loc M ise  à  
l 'échel l e  d 'un i tés  avec le  Rapport d 'un i té  de  réaction .  

7.6.9 .4.3  Gains  PI  de  position  

Le  Gain  proportionnel  du  contrôleur PI  classique  défin i t  la  bande  passante  de  gain  un i ta i re  de  
l a  boucle  de  posi ti on  en  rad /s,  a lors  que  l e  Gain  i n tégra l  est u ti l i sé  pour attribuer une  va leur 
nu l l e  au  s ignal  Erreur de  pos i tion  afin  de  compenser l es  effets  d 'un  couple  ou  de  forces  
statiques  et  quasi  s tatiques  à  l a  charge.  

7.6.9 .4.4  Action  anticipatrice  de  vi tesse  

La  boucle  de  vi tesse  i n terne  impl ique  une  entrée  de  commande non  nu l l e  afi n  de  générer une  
vi tesse  moteur d 'axe  en  rég ime permanent.  Pour fourn i r une  sortie  non  nu l l e  au  moteur à  
parti r du  d ispos i ti f,  une  sortie  de  boucle  de  pos i ti on  non  nu l le  est exigée,  l aquel l e  tradu i t  en  
erreur de  pos i ti on  d i fférente  de  zéro.  Cette  erreur d ynam ique  entre  la  pos i ti on  de  cons igne  et 
l a  pos i tion  réel le  pendant l e  mouvement est  appelée  "erreur su ivan te".  La  p l upart des  
appl ications  de  commande  de  mouvement en  boucle  fermée ne  souhai ten t aucune "erreur 
su ivante",  défi n i ti vement.  Cela  est possib le  dans  une  certaine  mesure  grâce  à  l ' u ti l i sation  de  
l a  commande de  ga in  i n tégra l  de  posi ti on  (voi r ci -dessus) .  Mais,  en  règ le  générale,  l e  temps  
de  réponse  de  l 'action  d ' i n tégrateur est trop  len t pour être  efficace  dans  des  appl ications  de  
con trôle  de  mouvement hau te  performance.  Une  au tre  approche  présentant une  réponse  
d ynam ique  supérieure  consiste  à  u ti l i ser l 'Action  an ticipatrice  de  vi tesse.  

La  fonction  Action  anticipatrice  de  vi tesse  est u ti l i sée  en  mode  Asservissement de  pos i tion  
afin  de  fourn i r l 'essentiel  des  entrées  Référence  de  vi tesse  pour générer la  vi tesse  moteur 
souhai tée.  Pour ce  fa i re,  l a  sortie  de  s i gnal  Consigne  de  vi tesse  fi ne  du  Générateur de  
cons igne  est a j ustée  par l e  Gain  d 'action  anticipatrice  de  vi tesse,  pu is  l e  s ignal  Cons igne  
d 'action  an ticipatrice  de  vi tesse  résu l tant est a j ou té  à  l a  Sortie  de  l a  boucle  de  pos i ti on  
générée  par l a  boucle  de  pos i ti on  pour former l e  s ignal  Référence de  vi tesse.  Avec cette  
fonction ,  l a  boucle  de  posi ti on  n 'a  pas  besoin  de  générer trop  d 'effort pour produ i re  le  n i veau  
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de  cons igne  de  vi tesse  exigé,  l a  va leur Erreur de  posi tion  étant rédu i te  de  man ière  
s i gn i ficati ve.  Le  s ignal  Cons igne  d 'action  an ticipatrice  de  vi tesse  permet de  rédu i re  l 'erreur 
su ivante  de  la  boucle  d 'asservissement de  posi ti on  à  une  va leur proche  de  zéro,  dans  le  
cadre  d 'une  exécution  à  vi tesse  constante.  Cela  est importan t dans  l es  appl ications  te l les  que  
l es  appl ications  d 'engrenage et de  synchron isation  électron iques,  dans  l esquel les  i l  est 
nécessai re  que  l a  posi ti on  réel le  d ’axe  ne  soi t pas  décalée  de  man ière  trop  s ign i ficati ve  
derrière  l a  pos i ti on  commandée  à  tout  moment.  

En  théorie,  l a  va leur optimale  du  Gain  d 'action  an ticipatrice  de  vi tesse  est  de  1 00  %.  Dans  l a  
réal i té  cependant,  i l  peu t s 'avérer nécessai re  de  peaufiner la  va leur afi n  d 'adapter les  boucles  
de  vi tesse  au  ga in  de  boucle  fin i .  Un  aspect susceptib le  de  forcer une  va leur Action  
an ticipatrice  de  vi tesse  i n férieure  se  présen te  sous  l a  forme d 'actions  anticipatrices  tou jours  
p lus  nombreuses  qu i  on t  tendance à  exacerber l e  dépassement d ’axe.  C 'est la  ra ison  pour 
l aquel l e  l 'action  an ticipatrice  n 'est pas  recommandée pour l es  appl ications  de  pos i tionnement 
poin t  à  poin t.  

7.6.9.5  Commande  de  vi tesse  

En  mode Commande de  vi tesse,  deux méthodes  de  commande  opérationnel les  sont prises  en  
charge  par l 'obj et:  la  commande de  vi tesse  en  boucle  fermée et l e  Contrôle  de  fréquence en  
boucle  ouverte.  

7.6.9.6  Commande  de  vi tesse  en  boucle  fermée  

7.6.9 .6. 1  Général i tés  

La méthode Commande de  vi tesse  en  boucle  fermée s 'adresse  aux appl ications  nécess i tan t 
une  régu lation  de  vi tesse  importante.  L'entrée  de  commande dans  la  boucle  de  vi tesse  peut 
être  dédu i te  d i rectement de  l a  Consigne  de  vi tesse  du  Générateur de  consigne  en  
configuration  Mode  Commande  de  vi tesse,  ou  de  l a  sortie  de  boucle  de  posi tion  en  
configuration  Mode  Asservissement de  posi ti on ,  comme ind iqué  en  7 . 6. 9. 3  (voi r F i gure  95) .  

S ' i l  s 'ag i t d 'une  boucle  de  vi tesse  externe  en  Mode Commande  de  vi tesse,  l e  d isposi ti f 
appl ique  l 'en trée  Consigne  de  vi tesse  à  l a  j onction  de  somme de  cons igne  de  vi tesse  afin  de  
générer l e  s i gnal  Référence de  vi tesse  dans  un  régu lateur PI  cl assique.  De  même,  l 'en trée  
Compensation  de  vi tesse  contribue  à  l a  j onction  de  somme de  cons igne  de  vi tesse,  et  peu t 
être  u ti l i sée  con join tement avec une  boucle  d 'asservissement externe  afin  de  l égèrement 
aj uster l a  vi tesse  du  moteur.  

S ' i l  s 'ag i t d 'une  boucle  de  vi tesse  in terne  en  Mode Asservissement de  posi ti on ,  l e  d isposi ti f 
appl ique  le  s ignal  Sortie  de  boucle  de  posi tion  à  l 'en trée  de  l a  j onction  de  somme de  consigne  
de  vi tesse.  Une  valeur nu l l e  est en  général  affectée  aux s i gnaux d 'entrée  qu i  ne  s 'appl i quen t 
pas  au  mode  de  commande  configuré.  
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Figure 95 – Commande de  vi tesse  en  boucle  fermée  

7.6.9.6.2  Limiteur de  vi tesse  

La  sortie  du  s i gnal  de  j onction  de  somme de  consigne  de  vi tesse  traverse  un  b loc de  l im i te  
classique  pour produ ire  l e  s ignal  Référence  de  vi tesse  dans  l a  boucle  de  vi tesse.  Le  bloc 
L im i teur de  vi tesse  appl ique  une  l im i te  de  vi tesse  d i rectionnel l e  – L im i te  de  vi tesse  Pos  ou  
Nég  – à  l 'en trée  du  s ignal  de  consigne  de  vi tesse  établ i e  sur l e  s igne.  

7.6.9.6.3  Sélection  de  réaction  de  vi tesse  

La réaction  au  régu lateur PI  peut être  dédu i te  de  l 'un  des  deux transducteurs  de  réaction  
d ispon ib les,  Réaction  1  ou  Réaction  2 .  Le  choix de  la  source  de  réaction  u ti l i sée  par l a  boucle  
est rég i  par l 'énumération  Mode  de  réaction .  S i  l e  mode Réaction  est Pas  de  réaction ,  
i nd iquant un  fonctionnement sans  capteur,  le  s i gnal  Retour en  vi tesse  est l e  s i gnal  Vi tesse  
sans  capteur généré  par l 'a lgori thme de  commande  sans  capteur.  

7.6.9.6.4  Fi l tre  d 'erreur de  vi tesse  

Un  fi l tre  passe-bas  peu t être  éventuel l ement appl i qué  au  s ignal  d 'erreur de  vi tesse  généré  par 
l a  j onction  de  somme de  boucle  de  vi tesse.  La  sortie  de  ce  fi l tre  devien t l e  s ignal  Erreur de  
vi tesse,  qu i  est  par l a  su i te  actionné  par l 'a lgori thme de  commande  PI  de  boucle  de  vi tesse.  
S i  le  fi l tre  est u ti l i sé,  i l  est défi n i  sur 5  à  1 0  fois  l a  bande  passante  de  boucle  de  vi tesse.  I l  est 
recommandé que  ce  fi l tre  soi t  un  fi l tre  I I R b ipola i re  afin  d 'optim iser son  efficaci té  au  fi l trage  
du  bru i t de  quanti fication .  

7.6.9.6.5  Gains  PI  de  vi tesse  

La  boucle  de  vi tesse génère  un  s i gnal  Sortie  de  boucle  de  vi tesse  adressé  à  l a  boucle  i n terne  
su ivante  par l ' in terméd iai re  d 'une  structure  de  boucle  d 'asservissement PI  class ique.  Le  Gain  
proportionnel  du  contrôleur défin i t  l a  bande  passante  de  ga in  un i ta i re  de  la  boucle  de  pos i ti on  
en  rad/s ,  a lors  que  l e  Gain  i n tégral  est u ti l i sé  pour attribuer une  valeur nu l l e  au  s i gnal  Erreur 
de  vi tesse  afi n  de  compenser l e  couple  ou  l es  forces  stati ques  et quas i  stati ques  appl iqués  à  
l a  charge.  Le  trajet de  l ' i n tégrateur i nclu t un  gain  proportionnel  de  sorte  que  les  un i tés  du  gain  
i n tégra l  représentent  l a  bande  passante  de  l ' i n tégrateur en  rad /s.  

La  section  i n tégrale  du  régu lateur de  vi tesse  comprend  une  fonction  an ti tors i on .  La  fonction  
an ti tors ion  main tien t au tomatiquement l e  terme i n tégral  du  régu lateur l orsqu 'une  cond i ti on  
l im i te  est  atte in te  dans  l a  chaîne  d 'action .  E l le  est cond i tionnée par le  s i gne  ari thmétique  de  
l 'en trée  de  l ' i n tégrateur.  L' in tégrateur est  main tenu  lorsque  le  s igne  de  l 'entrée  est te l  que  l a  
sortie  de  l ' i n tégrateur se  déplace  dans  l a  l im i te  acti ve.  En  d 'au tres  termes,  l ' i n tégrateur est  
au torisé  à  fonctionner (non  main tenu)  s i  l 'en trée  a  tendance à  amener sa  valeur de  sortie  à  
l 'extérieur de  la  l im i te  acti ve.  

L' in tégrateur peu t également être  configuré  pour un  fonctionnement de  main tien  d ' i n tégrateur.  
S i  la  va leur true  (vrai )  est affectée  à  l 'attribu t Main tien  de  l ' i n tégrateur,  l e  régu lateur empêche  
l ' i n tégrateur de  procéder à  l 'accumulation  l orsqu ' i l  est demandé à  l 'axe  de  se  déplacer.  Ce  
comportement est  u ti le  dans  les  appl ications  de  posi ti onnement poin t  à  poin t.  

Une  fonction  de  prérég lage  au tomatique  du  terme in tégral  d u  régu lateur de  vi tesse  se  
déclenche  en  cas  de  trans i ti on  du  mode d 'asservissement de  couple  au  mode  de  commande 
de  vi tesse,  à  l 'a i de  du  paramètre  de  sélection  Mode  de  commande.  Lors  de  l a  trans i tion  en  
mode de  vi tesse,  le  terme in tégra l  du  régu lateur de  vi tesse  est prérég lé  sur l e  paramètre  de  
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référence de  couple  du  moteur.  S i  l ' erreur de  vi tesse  est peti te,  ce la  offre  une  transi tion  "sans  
secousse"  entre  la  dern ière  va leur de  référence de  couple  qu i  précède l 'en trée  en  mode de  
vi tesse.  

7.6.9.6.6  Statisme  de  vi tesse  

Le statisme de  vi tesse  est une  au tre  fonction  du  régu lateur de  vi tesse.  L 'entrée  d 'erreur de  
vi tesse  dans  le  terme i n tégral  est rédu i te  par une  fraction  de  l a  sortie  du  régu lateur de  
vi tesse,  contrôlée  par l e  paramètre  de  gain  de  statisme Kdr.  Au  fu r et  à  mesure  de  
l 'augmentation  du  couple  de  charge  sur l e  moteur,  l a  vi tesse  réel le  d u  moteur d im inue  
proportionnel lemen t au  ga in  de  s tatisme.  Cela  est  u ti le  l orsqu 'un  certa in  n iveau  de  conform i té  
est  exigé  en  ra ison  d 'un  couplage  mécan ique  rig i de  en tre  deux moteurs.  

7.6.9.6.7  Action  anticipatrice  d 'accélération  

La boucle  de  vi tesse  impl ique  une  sortie  de  boucle  de  vi tesse  non  nu l le  afin  de  générer une  
accélération  moteur d 'axe  en  rég ime permanent.  Pour permettre  au  d isposi ti f d 'entraînement 
de  fourn i r une  sortie  non  nu l le  au  moteur,  u ne  erreur de  vi tesse  non  nu l l e  est en  général  
exigée.  Dans  l es  appl ications  d 'asservissement de  posi tion ,  cette  erreur de  vi tesse  non  nu l le  
devient une  erreur de  boucle  de  pos i ti on  non  nu l l e.  Étant  donné  que  la  pl upart des  
appl ications  de  commande de  mouvement en  boucle  fermée exigent une  erreur de  boucle  
d 'asservissement proche  de  zéro,  ce  comportement n 'est pas  souhai table.  De  même,  l 'erreur 
de  boucle  de  posi tion  et de  vi tesse  peu t être  rédu i te  en  appl iquan t l a  commande de  gain  
i n tégra l  de  vi tesse  comme i nd iqué  ci -dessus,  mais  l ' i n tégrateu r est tou j ours  trop  l ent  pour être  
très  efficace.  L'approche  privi lég iée  avec la  réponse  d ynam ique  supérieure  consiste  à  u ti l i ser 
l 'Action  an ticipatrice  d 'accélération .  

La  fonction  Action  anticipatrice  d 'accélération  permet de  générer l a  p l us  g rande  partie  de  la  
référence d 'accélération  nécessaire  pour produ i re  l 'accélération  commandée.  Pour ce  fai re,  i l  
su ffi t  d 'aj uster l 'Action  an ticipatrice  d 'accélération  fine  produ i te  par l e  générateur de  consigne  
par l e  Gain  d 'action  an ticipatrice  relati ve  à  l 'accélération  et d 'ajouter l e  s ignal  Consigne  
d 'action  an ticipatrice  re lative  à  l 'accélération  résu l tan t en  tan t que  décalage  à  l a  sortie  de  l a  
boucle  de  vi tesse.  Avec cette  fonction ,  l a  boucle  de  vi tesse  n 'a  pas  besoin  de  générer une  
mesure  de  contrôle  supplémenta ire,  et  donc de  l im i ter l 'erreur de  boucle  d 'asservissement.   

En  théorie,  l a  valeur optimale  de  l 'Action  anticipatrice  d 'accélération  est de  1 00  %.  Tou tefois,  
dans  l a  réal i té,  i l  peut  s 'avérer nécessaire  de  peaufiner l a  va leur afi n  d 'adapter l es  variations  
d ' inertie  de  charge  et de  constan te  de  couple  du  moteur.  À l ' i nstar de  l 'Action  an ticipatrice  de  
vi tesse,  l 'Action  an ticipatrice  d 'accélération  peu t donner l i eu  à  un  comportement de  
dépassement.  E l l e  ne  doi t  donc pas  être  u ti l i sée  dans  des  appl ications  de  posi tionnement 
poin t  à  poin t.  

Une  u ti l i sation  con jo in te  de  l 'Action  anticipatrice  d 'accélération  et de  l 'Action  anticipatrice  de  
vi tesse  permet de  rédu i re  l 'erreur su ivante  de  boucle  d 'asservissement de  pos i ti on  ou  de  
commande de  vi tesse  à  une  valeur proche  de  zéro  pendant l es  phases  d 'accélération  et de  
décélération  du  mouvement.  Cela  est importan t dans  l es  appl ications  de  su ivi  qu i  u ti l i sent des  
opérations  d 'engrenage  et de  came électron iques  pour synchron iser précisément un  axe  
esclave  aux mouvements  d 'un  axe  maître.  

7.6.9.7  Contrôle  de  fréquence  en  boucle  ouverte  

7.6.9.7 .1  Général i tés  

Une au tre  méthode de  commande de  vi tesse  est l e  Contrôle  de  fréquence  en  boucle  ouverte  
associé  à  des  d ispos i ti fs  d ’en traînement Vol ts/Hertz ou  à  des  d ispos i ti fs  d ’en traînement à  
fréquence variable  (VFD)  dépourvus  de  boucle  d 'asservissement et  qu i  en traînent en  général  
un  moteur à  i nduction .  Avec cette  méthode,  l a  commande de  vi tesse  est obtenue  en  
con trôlant l a  sortie  de  tens ion  et  de  fréquence du  d ispos i ti f d 'en traînement,  de  man ière  à  ce  
que  la  tens ion  soi t en  général  proportionnel le  à  l a  fréquence.  Dans  l e  cas  d 'un  moteur à  
i nduction ,  l a  vi tesse  du  moteur est déterm inée  par l a  Fréquence de  sortie  du  d ispos i ti f 
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d 'en traînement d i visée  par l e  nombre  de  Pôles  du  moteur.  Cette  méthode  de  commande est  
adaptée  aux appl ications  de  commande  de  vi tesse  qu i  n 'on t pas  besoin  d 'une  régu lation  de  
vi tesse  importante,  et donc d 'un  d isposi ti f de  réaction .  La  F igure  96  représente  cette  méthode 
de  commande de  vi tesse  en  boucle  ouverte.  
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Figure 96  – Contrôle  de  fréquence en  boucle  ouverte  

7.6.9 .7.2  Fonctionnement Vol ts/Hertz  de  base  

L'Objet Axe  de  d isposi ti f de  mouvement offre  un  certain  nombre  d 'attribu ts  u ti l i sés  pour 
spéci fier l a  re lation  qu 'u ti l i se  l e  d ispos i ti f d 'entraînement entre  l a  fréquence  de  sortie  (vi tesse)  
et  l a  tension  de  sortie  d 'un  moteur (à  induction)  donné.  Les  attri bu ts  Fréquence de  rupture  et 
Tension  de  rupture  défin i ssen t l e  poin t de  l a  courbe  Vol ts/Hertz en  dessous  duquel  l a  fonction  
Sural imen tation  au  démarrage  est appl iquée.  Comme son  nom  l ' i nd ique,  Sural imentation  au  
démarrage  permet de  fourn ir une  tens ion  de  sortie  non  nu l l e  au  moteur l ors  du  gel  de  vi tesse  
pour faci l i ter l e  démarrage.  La  con tribution  de  l a  Sural imentation  au  démarrage  à  l a  tens ion  
de  sortie  du  d isposi ti f d 'en traînement tombe  à  zéro  l orsque  l e  moteur atte in t la  Fréquence de  
rupture.  Au-dessus  du  poin t de  rupture,  l a  tens ion  de  sortie  et  l a  fréquence de  sortie  su ivent 
une  pen te  l inéai re  j usqu 'au  poin t défin i  par l a  Fréquence  ass ignée du  moteur et l a  Tension  
ass ignée  du  moteur.  À parti r de  ce  poin t,  l a  cou rbe  Vol ts/Hertz su i t  une  autre  pen te  l i néaire  
j usqu 'au  poin t défin i  par l es  attribu ts  Fréquence maximale  et Tension  maximale.  Ce  segment 
de  l a  courbe  Vol ts/Hertz permet un  fonctionnement au -dessus  de  l a  fréquence assignée et de  
l a  tens ion  ass ignée du  moteur dans  des  appl ications  qu i  l 'exigent.  

7.6.9 .7.3  Fonctionnement avec vecteur sans  capteur 

Le  vecteur sans  capteur est  une  méthode al ternative  de  commande de  vi tesse  qu i  n 'exige  pas  
l a  configuration  d 'une  courbe  Vol ts/Hertz.  En  revanche,  l e  d isposi ti f d 'entraînement,  
connaissant l a  rés istance  statorique  et l ' i nductance de  fu i te  du  moteur,  peu t calcu ler l a  
tens ion  de  sortie  appropriée  exigée  pour une  fréquence de  sortie  donnée.  Cette  méthode  
assure  un  mei l leur comportement de  commande de  vi tesse  faib le  que  l a  méthode Vol ts/Hertz 
de  base.  
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7.6.9.7 .4  Compensation  de  g l i ssement  

Lorsqu 'un  moteur à  i nduction  est en traîné  à  une  fréquence spéci fique,  l a  vi tesse  réel le  du  
moteur est en  général  i n férieu re  à  l a  vi tesse  de  cons igne,  donnée par l a  fréquence de  sortie  
d ivisée  par le  nombre  de  pôles  du  moteur,  d 'une  va leur proportionnel l e  au  couple  de  charge  
appl iqué  au  moteur.  Cette  d i fférence  de  vi tesse  est appelée  "g l issement" ,  et est un  attribut de  
configuration  associé  au  moteur.  L'Objet  Axe  de  d ispos i ti f de  mouvement prend  en  charge  
une  fonction  Compensation  de  g l i ssement commune aux d ispos i ti fs  d 'entraînement à  
fréquence variable.  La  valeur Compensation  de  g l i ssement appl iquée  à  l a  Référence  de  
vi tesse  est l e  produ i t du  couple  mesuré  généran t l e  couran t,  I q ,  et de  l a  Vi tesse  de  g l issement 
ass ignée  configurée  du  moteur à  i nduction .  

7.6.9.7 .5  Statisme  de  vi tesse  

Une au tre  fonction  défin ie  pour l a  méthode Contrôle  de  fréquence  est l a  fonction  de  statisme.  
Cette  fonction  permet de  rédu ire  l a  référence de  vi tesse  par une  fraction  proportionnée du  
couple  généran t le  courant,  I q ,  con trôlé  par le  paramètre  de  gain  de  s tatisme,  Kdr.  Au  fur et à  
mesure  de  l 'augmentation  du  couple  de  charge  sur l e  moteur,  l a  vi tesse  réel l e  du  moteur 
d im inue  proportionnel l ement au  gain  de  statisme.  Cela  est u ti l e  l orsqu 'un  certain  n i veau  de  
conform ité  est exigé  en  cas  de  partage  de  couple  entre  deux moteurs  sur une  charge  
commune.  

7.6.9.8  Commande  d 'accélération  

7.6.9.8 .1  Général i tés  

La  commande  de  moteur d ynam ique  par cons igne  d 'accélération  n 'étant pas  habi tue l l e  dans  
l e  secteur i ndustrie l ,  l a  commande d 'accélération  a  été  aj ou tée  à  l 'Objet Axe  de  d ispos i ti f de  
mouvement pour compléter l a  progress ion  d ynam ique  de  l a  commande de  vi tesse  à  
l 'asservissement de  couple.  La  sortie  de  l a  boucle  de  vi tesse  comporte  également des  un i tés  
d 'accélération .  Par conséquent,  comme les  au tres  modes  de  commande,  l es  con tribu tions  de  
Consigne  d 'accélération ,  de  Compensation  d 'accélération  et de  Sortie  de  boucle  de  vi tesse  
son t a joutées  pour former l e  s ignal  Référence  d 'accélération ,  l equel  fa i t  office  de  l ' une  des  
en trées  principa les  de  l a  section  Asservissement de  couple.  

7.6.9.8 .2  Lim iteur d 'accélération  

La  sortie  du  s i gnal  de  j onction  de  somme de  consigne  d 'accélération  traverse  un  b loc de  
l im i te  classique  pour produ ire  l e  s ignal  Référence d 'accélération .  Le  b loc L im i teur 
d 'accélération  appl i que  une  l im i te  d 'accélération  d i rectionnel l e,  l a  l im i te  d 'accélération  et l a  
l im i te  de  décélération ,  au  s ignal  de  consigne  d 'en trée  en  fonction  du  s i gne  du  s i gnal  (voi r 
F igu re  97) .  
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Figure 97  – Commande d 'accélération  

7.6.9.9  Asservissement de  couple  

7.6.9 .9. 1  Général i tés  

En  règ le  générale ,  l e  couple  est proportionnel  à  l 'accélération  et au  couple  généran t l e  
courant du  moteur,  I q .  La  structure  Asservissement de  couple  a  pour obj et de  combiner l es  
s ignaux d 'en trée  pour créer une  Référence de  couple  à  parti r d 'un  certa in  nombre  de  sources  
d i fférentes,  en  fonction  du  Mode de  commande,  et  d 'appl i quer d i fféren ts  fi l tres  et a l gori thmes  
de  compensation  à  l a  Référence  de  couple  pour créer une  Référence  de  couple  fi l trée.  Le  
s ignal  Référence  de  couple  fi l trée  est a j usté  par l a  réciproque  de  la  constante  de  couple  Kt du  
moteur afin  de  deven ir l 'en trée  Consigne  de  couran t  I q  dans  l a  boucle  de  courant.  Étant  
donné  que  l e  couran t du  moteur est également fonction  du  %  de  courant ass igné  du  moteur,  
l a  constan te  de  couple,  Kt,  est  égale  à  1 .  En  d 'au tres  termes,  i l  est généralement supposé  
qu 'un  couran t assigné  à  1 00  %  produ i t  un  couple  ass igné  à  1 00  % .  

7.6.9 .9.2  Sources  d 'entrée  de  couple  

La  section  Asservissement de  couple  peut  i n tégrer des  en trées  provenant d 'un  large  éven tai l  
de  sources  dépendantes  du  Mode de  commande.  L'entrée  du  trajet de  Référence de  couple  
peu t passer par l a  Consigne  de  couple  cycl i que  ou  l e  s i gnal  Compensation  de  couple  du  
mode Asservissement de  couple.  En  mode d 'asservissement de  posi tion  ou  de  commande  de  
vi tesse,  l 'entrée  de  couple  est dédu i te  de  l a  boucle  de  vi tesse  externe  en  p laçant l es  s ignaux 
d 'accélération  obtenus  et  en  l es  aj ustan t dans  le  couple  équ ivalent (voi r F igure  98) .   
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Figure 98  – Asservissement  de  couple  

7.6.9 .9.3  Ajustement de  l 'accélération  par rapport  au  couple  

Dans  l a  mesure  où  l es  s i gnaux d 'entrée  d 'accé lération  dans  l a  section  d 'asservissement du  
couple  sont exprimés  en  un i tés  d 'accélération ,  un  facteur de  m ise  à  l 'échel l e  Kj  est  
nécessaire  pour converti r l es  un i tés  d 'accélération  en  un i tés  de  pourcentage  de  couple  
assigné.  Ce  facteur de  m ise  à  l 'échel l e,  l orsqu ' i l  est correctement configuré,  représente  
l ' i nertie  ou  l a  masse  tota le  du  système qu i  i nclu t l e  moteur et l a  charge,  et a  l a  capaci té  
d 'annu ler l es  effets  de  l ' i nertie/masse du  système sur la  réponse  de  l a  boucle  
d 'asservissement et l es  paramètres  de  gain  de  boucle.  Étant donné  que  l es  un i tés  de  couple  
son t exprimées  en  %  de  couple  assigné  du  moteur,  l es  un i tés  propres  à  l 'attribu t I nertie  du  
système sont exprimées  en  %  ass igné  par un i tés  moteur/s2 .  Toutefois,  l es  un i tés  
d 'accélération  peuvent être  exprimées  en  un i tés  de  réaction  1  ou  2  en  fonction  du  paramètre  
Mode  de  réaction .  Par conséquent,  dans  le  cas  où  l a  réaction  2  s 'appl ique,  i l  est nécessai re  
d 'aj uster l e  s i gnal  d 'accélération  par le  rapport d 'un i té  de  réaction  comme le  montre  le  bloc 
Rapport d 'un i té  à  l a  F igure  98.  

7.6.9.9.4  Compensation  de  frottement 

7.6.9.9.4. 1  Général i tés  

La compensation  de  frottement appl ique  un  couple  ou  une  force  d i rectionnel ( le)  de  
compensation  au  moteur afi n  de  surmonter l es  effets  de  frottement sur l e  système mécan ique,  
rédu isan t a ins i  l e  nombre  de  mesures  de  contrôle  exigées.  Des  attributs  i nd ividuels  on t été  
défin is  afin  de  prendre  en  charge  l a  compensation  du  frottement statique,  du  frottement par 
g l issement (Cou lomb)  et  du  frottement visqueux.  Un  attribut de  fenêtre  de  compensation  est 
également fourn i  afi n  d 'atténuer l es  vibrations  du  moteur,  associé  aux méthodes  de  
compensation  de  frottement trad i ti onnel les.  
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7.6.9.9 .4.2  Compensation  de  frottement statique  

I l  n 'est pas  rare  qu 'un  axe  subisse  un  frottement statique  conséquent,  communément appelé  
“sticktion  en  ang la is” ,  dans  l es  appl ications  d 'asservissement statique  que  l e  système 
mécan ique  refuse  de  tra i ter.  B ien  en tendu ,  i l  est poss ib le  d ’ u ti l i ser l e  gain  i n tégra l  de  pos i tion  
pour générer une  sortie  suffisante  du  d ispos i ti f d 'en traînement afin  de  corriger l 'erreur,  mais  
cette  approche peu t ne  pas  être  satisfa isante  pour l 'appl ication .  Une  méthode a l ternative  
cons iste  à  appl i quer l a  compensation  de  frottement statique  pour rompre  le  frottement 
statique  avec une  erreur de  posi tion  non  nu l le .  Ceci  peu t être  réa l isé  par l 'a jout ou  l e  retrai t  
d 'un  n iveau  de  couple  fixe,  te l  que  déterm iné  par l 'a ttribut Compensation  de  frottement  
statique,  à  l a  va leur de  s i gnal  Référence  de  couple  en  fonction  de  son  s igne  actuel .  Cette  
forme de  compensation  de  frottement doi t être  appl i quée  un iquement lorsque  l 'axe  est 
statique,  c'est-à-d i re  l orsque  l a  consigne  de  posi tion  ne  change  pas.  

La  va leur Compensation  de  frottement s tatique  doi t être  j uste  i n férieure  à  la  va leur qu i  
supprimerai t l e  frottement statique.  Une  va leur p lus  grande  entraîne  une  "vibration "  d ’axe ,  à  
savoi r un  phénomène qu i  décri t  u n  mouvement avant et  arrière  rapide  d ’axe  centré  sur la  
pos i tion  commandée,  du  fai t  qu ' i l  su rcompense l e  frottement statique  (stiction) .  

Afi n  de  tra i ter l e  problème de  vibration  l ors  de  l 'appl ication  de  l a  Compensation  de  frottement 
statique,  i l  est appl i qué  une  fenêtre  de  compensation  de  frottement au  vois inage  de  l a  
pos i tion  de  cons igne  actuel le  lorsque  l 'axe  est au  repos.  S i  l a  pos i ti on  réel le  se  s i tue  dans  l a  
Fenêtre  de  compensation  de  frottement,  l a  valeur Compensation  de  frottement statique  est  
appl iquée  à  l a  sortie  asservie,  mais  est a j ustée  par l e  rapport du  s i gnal  Erreur de  pos i ti on  sur 
l a  Fenêtre  de  compensation  de  frottement.  À l ' i n térieur de  l a  fenêtre,  l es  i n tégrateurs  de  
boucle  de  pos i ti on  et de  boucle  de  vi tesse  son t également désactivés  afi n  d 'évi ter l 'effet de  
pompage  qu i  se  produ i t  l ors  du  dérou lement ascendant des  i n tégrateu rs.  Ains i ,  dès  que  
l 'erreur de  pos i ti on  atte in t ou  dépasse  l a  valeur de  l 'a ttribut Fenêtre  de  compensation  de  
frottement,  l a  va leur Compensation  de  frottement statique  i n tégrale  est appl iquée.  B ien  
en tendu ,  s i  l a  fenêtre  de  compensation  de  frottement doi t être  i n i tia l i sée,  cette  fonction  est  
effecti vement désactivée.  

Une  fenêtre  de  compensation  de  frottement non  nu l l e  a  pour effet d 'adouci r l a  compensation  
de  frottement s tatique  dans  l a  mesure  où  e l le  l 'appl ique  à  l a  référence  de  coup le,  et  de  
rédu ire  par a i l leurs  l es  effets  de  vibration  et de  pompage  qu 'e l le  peu t générer.  Cette  fonction  
permet généralement d 'appl iquer des  va leurs  supérieures  de  compensation  de  frottement 
statique,  permettant  un  mei l l eur pos i tionnement poin t  à  poin t.  

7.6.9.9.4.3  Compensation  de  frottement par g l i ssement  

Le frottement par g l i ssement ou  frottement Cou lomb,  par défin i ti on ,  est l a  composante  de  
frottement i ndépendante  de  l a  vi tesse  tan t que  l e  système mécan ique  est en  mouvement.  Le  
frottement par g l i ssement est tou j ours  moins  importan t que  l e  frottement s tatique  pour un  
système mécan ique  donné.  La  méthode de  compensation  du  frottement par g l issement est 
fondamentalement l a  même que  cel l e  de  compensation  du  frottement stati que,  mais  l e  n iveau  
de  couple  ajouté  à  la  référence de  couple  est tou tefois  i n férieur à  celu i  appl i qué  pour 
surmonter l e  frottement statique  et est déterm iné  par l 'attribu t Compensation  de  frottement 
par g l i ssement.  La  Compensation  de  frottement par g l i ssement est appl iquée  un iquement 
l orsque  l 'axe  fa i t  l 'objet d 'une  commande  de  mouvement.  

7.6.9.9.4.4 Compensation  de  frottement visqueux 

Le frottement visqueux,  par défi n i ti on ,  est l a  composan te  de  frottement qu i  augmente  
l i néai rement avec la  vi tesse  du  système mécan ique.  La  méthode  de  compensation  du  
frottement visqueux consiste  à  mu l ti p l ier l a  va leur configurée  Compensation  de  frottement 
visqueux par l a  vi tesse  du  moteur et a  appl iquer l e  résu l tat au  s i gnal  de  référence de  couple.  
La  Compensation  de  frottement visqueux est appl iquée  un iquement l orsque  l 'axe  fa i t  l 'obj et  
d 'une  commande  de  mouvement.  
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7.6.9.9 .5  Fi l tre  passe-bas  

Le fi l tre  passe-bas  est efficace  en  matière  de  con trôle  de  résonance l orsque  l a  fréquence de  
résonance naturel le  est  beaucoup  plus  é levée (>5x)  que  l a  bande  passan te  de  l a  boucle  
d 'asservissement.  Ce  fi l tre  fonctionne  en  rédu isant l a  quanti té  d 'énerg ie  hau te  fréquence de  
sortie  du  d ispos i ti f qu i  exci te  l a  résonance natu rel l e.  Le  fi l tre  passe-bas  peut être  conçu  avec 
un  seu l  pôle  ou  p lus ieurs  pôles.  Tou tefois ,  i l  doi t  être  vei l l é  à  l im i ter la  quan ti té  de  retard  de  
phase  in trodu i te  par ce  fi l tre  dans  l a  boucle  d 'asservissement afi n  d 'évi ter une  éven tuel le  
i nstabi l i té .  

7.6.9.9.6  Fi l tre  coupe-bande  

Le  fi l tre  coupe-bande est  efficace  en  matière  de  con trôle  de  résonance  lorsque  l a  fréquence  
de  résonance nature l l e  est p l us  é levée que  l a  bande  passan te  de  l a  boucle  d 'asservissement.  
À l ' i nstar du  fi l tre  passe-bas,  l e  fi l tre  coupe-bande fonctionne  en  rédu isant de  man ière  
s i gn i ficative  l a  quan ti té  d 'énerg ie  dans  l a  sortie  du  d ispos i ti f qu i  peut exci ter l a  résonance 
nature l l e.  I l  peu t être  u ti l i sé  même lorsque  l a  fréquence de  résonance  nature l le  est 
re lativement proche  de  l a  bande  passante  de  l a  boucle  d 'asservissement.  En  effet,  le  retard  
de  phase  i n trodu i t par le  fi l tre  coupe-bande se  trouve  aux a lentours  de  l a  fréquence de  rej et.  
Pour que  l e  fi l tre  coupe-bande soi t efficace,  i l  fau t que  sa  Fréquence soi t très  proche  de  l a  
fréquence de  résonance  nature l le  de  l a  charge.   

Une  équation  class ique  pour le  fi l tre  coupe-bande  est  la  su ivante:  

G(s)  =  
s
2  +  ωn

2  

s
2  +  s  ×  ωn /Q  +  ωn

2  

Dans  cette  équation ,  Q  représente  l ' i n tensi té  du  rejet.  Dans  la  pl upart des  m ises  en  œuvre,  
l ' i n tens i té ,  Q,  est en  général  incorporée  au  programme du  d ispos i ti f.  La  profondeur 
d 'affaib l issement du  fi l tre  coupe-bande  est  in fin ie.  

7.6.9 .9.7  Limiteur de  couple  

Le s i gnal  Référence  de  couple  fi l trée  passe  par un  b loc de  l im i te  afi n  de  générer un  s ignal  
Référence de  couple  l im i tée.  Le  b loc L im i teur de  couple  appl ique  une  l im i te  de  couple  au  
s i gnal  en  fonction  du  s i gne  de  l 'entrée  du  s ignal  de  référence  de  couple  et de  l 'état d ’axe.  En  
fonctionnement normal ,  i l  s 'ag i t  des  attribu ts  L im i te  de  couple  – Pos i ti ve  et  Lim i te  de  couple  –
 Négative  défin is  par l ' u ti l i sateur et  appl iqués  au  s ignal  de  référence  de  couple.  S ' i l  est  
demandé  à  l 'axe  de  s 'arrêter su i te  à  une  cond i ti on  de  demande de  désactivation  ou  de  défaut 
principal ,  l e  d ispos i ti f appl ique  la  Lim i te  de  couple  d 'arrêt.  

Un  b loc de  l im i te  de  couple  est également i n tégré  à  l a  L im i te  de  taux de  variation  de  couple.  
Cette  fonction  l im i te  l e  taux de  variation  de  l a  sortie  de  référence  de  couple.  

7.6.9.9.8  Ajustement du  couple  par rapport au  courant  

Le résu l tat fi na l  de  l 'ensemble  de  ces  fonctions  de  fi l trage  de  s ignal ,  de  compensation  et de  
l im i tation  appl i quées  au  couple  se  présente  sous  l a  forme du  s i gnal  de  référence  de  couple  
fi l trée  qu i ,  l orsqu ' i l  est a justé  par la  réciproque  de  l a  constante  de  couple  du  moteur,  1 /Kt,  
devient l e  couple  qu i  produ i t l e  s ignal  de  consigne  de  couran t I q  pour la  boucle  de  courant.  En  
théorie,  l a  re lation  entre  l e  couple  et  l e  couran t du  moteur est  i ndépendante  d e  la  pos i ti on ,  de  
l a  d urée,  du  courant et des  cond i tions  ambiantes.  En  d 'autres  termes,  l a  m ise  à  l 'échel le  1 /Kt  
à  l a  F igure  98  a  une  valeur nom inale  de  1 ,  c'est-à-d i re  qu 'un  couple  ass igné  à  1 00  %  donne 
un  courant  ass igné  à  1 00  %.  Dans  la  pratique,  ceci  peu t ne  pas  être  l e  cas.  La  compensation  
peu t être  appl iquée  à  l a  va leur 1 /Kt pour tra i ter de  ces  questions  à  l a  d iscrétion  du  fou rn isseur 
du  d ispos i ti f d 'en traînement.  
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7.6.9.1 0  Asservissement de  courant  

7.6.9. 1 0. 1  Général i tés  

En  général ,  le  couple  du  moteur est con trôlé  en  fonction  de  l 'orientation  et de  l 'ampl i tude  du  
vecteur de  couran t statorique  du  moteur par rapport au  vecteur de  flux magnétique  du  rotor.  
La  boucle  Asservissement de  courant est  chargée  de  fourn i r ce  contrôle  et  est composée 
effecti vement de  deux boucles  PI ,  l ' une  qu i  con trôle  l e  couple  générant l e  courant,  I q ,  et  
l 'au tre  qu i  contrôle  l e  fl ux généran t l e  couran t,  I d .  La  composante  quadrati que  du  couran t,  I q ,  
est  u ti l i sée  pour l 'asservissement de  couple  d ynam ique  (voir F i gure  99) .  

Dans  l e  cas  d 'un  moteur à  i nduction ,  l e  fl ux généran t l e  courant,  I d ,  est à  l u i  seu l  chargé  de  
générer l e  fl ux rotorique.  Dans  le  cas  d 'un  moteur à  a iman t permanen t,  le  fl ux rotorique  est  
généré  par l es  a imants  du  moteur,  I d  étan t un iquement u ti l i sé  dans  certains  cas  pour étendre  
l a  p lage  de  vi tesses  du  moteur en  mod i fian t l 'ang le  du  champ statorique  par rapport au  champ 
rotorique.  Dans  ce  cas,  l 'ang le  de  I q  par rapport au  champ rotorique  reste  l e  même,  c'est-à-
d i re  à  quadrature.  Mais  étan t donné  que  l a  combinaison  vectorie l le  de  I q  et I d  déterm ine  
l 'ang le  de  fl ux statorique  par rapport au  rotor,  l a  va leur croissan te  de  I d  peu t décaler l e  flux 
statorique  de  l a  quadrature  afin  d 'étendre  l a  p lage  de  vi tesses  du  moteur au  détriment du  
couple.  
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Figure 99  – Commande vectoriel le  de  courant en  boucle  fermée  
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7.6.9.1 0.2  Lim iteur de  vecteur de  courant  

La  Consigne  de  couran t I q  passe  par un  b loc L im i teur de  vecteur de  couran t avant de  deven i r 
l e  s ignal  Référence de  courant I q .  Ce  b loc de  l im i te  calcu le  l 'ampl i tude  vectorie l l e  combinée  
de  la  Référence de  courant I q  et  des  s i gnaux Référence de  cou rant  I d .  L 'ampl i tude  vectorie l l e  
de  couran t obtenue  est  comparée  à  l a  L im i te  de  courant  opératoi re  qu i  représen te  l a  l im i te  en  
cours  m in imale  parm i  un  ensemble  de  l im i tes  en  cours  poten tie l les  du  d ispos i ti f 
d 'en traînement et du  moteur.  S i  l 'ampl i tude  vectorie l le  dépasse  l a  L im i te  de  couran t 
opératoire,  la  Référence  de  courant I q  est rédu i te,  de  sorte  que  l 'ampl i tude  vectorie l l e  soi t 
égale  à  l a  L im i te  de  couran t opératoi re.  Les  sources  de  l im i te  de  couran t potentiel l es  peuvent 
être  l es  valeurs  assignées  Lim i te  de  couran t de  crête,  a i nsi  que  l es  L im i tes  therm iques  de  
l 'ondu leur du  moteur et du  d ispos i ti f d 'en traînement.  Une  autre  source  de  l im i te  possib le  est 
l 'attribu t L im i te  de  vecteur de  courant configurable  par l 'u ti l i sateur.  Certaines  de  ces  l im i tes  
son t cond i tionnel l es  et d ynam iques,  comme les  L im i tes  de  courant therm iques  du  moteur et 
de  l 'ondu leur dédu i tes  des  modèles  therm iques  de  ces  d isposi ti fs.  Ces  l im i tes  sont 
un iquement actives  s i  l es  attributs  Action  de  surcharge  du  moteur et  Action  de  surcharge  de  
l 'ondu leur correspondan ts  sont défin is  pour fourn ir un  repl i  de  courant.  Dans  ce  cas,  l es  
l im i tes  de  couran t therm iques  d im inuent au  fu r et  à  mesure  de  l 'augmentation  de  l a  
température  s imu lée  des  d isposi ti fs  modél isés.  La  L im i te  du  régu lateur de  bus  est un iquement 
appl iquée  lorsque  l e  moteur génère  à  nouveau  l 'a l imentation  dans  l e  bus  à  courant  con ti nu  et  
repose  sur l a  L im i te  de  pu issance  régénératrice.   

Avec tou tes  ces  sources  de  l im i te  de  courant potentie l les  qu i  peuvent être  opérationnel les ,  un  
attribut Source  de  l im i te  de  couran t a  été  i nclus  dans  l 'Objet Axe  de  d isposi ti f de  mouvement 
pour i denti fi er l a  source  de  la  l im i te  de  couran t active.  

7.6.9.1 0.3  Sortie  de  tension  

La  sortie  de  chaque  boucle  de  couran t est  a j ustée  par l ' i nductance  du  moteur afin  de  générer 
une  commande  de  tens ion  par rapport au  b loc de  transformation  vectorie l .  Le  b loc de  
transformation  vectorie l  est chargé  de  transformer l es  s ignaux de  commande de  génération  
du  couple,  Vq ,  et de  flux,  Vd ,  de  l a  trame de  référence synchrone de  rotation  en  trame de  
référence statorique  s tationnaire.  Les  valeurs  Tension  de  sortie  U ,  V et  W  obtenues  sont a lors  
appl iquées  au  moteur par Modu lation  d ' impu ls ions  en  durée  (M ID).  La  fréquence  M ID  est 
également un  attribu t configurable  de  l 'Objet Axe  de  d ispos i ti f de  mouvemen t.   

L 'ampl i tude  du  vecteur Vq ,  Vd  est ca lcu lée  en  temps  réel  en  tan t que  s ignal  Tension  de  sortie  
tota l .  Le  s i gnal  Tens ion  de  sortie  maximal  qu i  peu t être  appl i qué  au  moteur est en  dern ier l i eu  
l im i té  par la  Tens ion  de  bus  à  courant con tinu  et  m is  en  pratique  par le  L im i teu r de  vecteur de  
tens ion .  Tou tes  l es  ten tati ves  de  dépassement de  cette  va leur donnent l i eu  à  une  cond i tion  
L im i te  de  tens ion  de  l 'ondu leur.  

7.6.9. 1 0.4  Retour de  courant  

Les  s ignaux de  retour de  couran t à  l a  boucle  de  courant sont  fourn is  par deux ou  tro is  
capteurs  de  courant.  Les  s ignaux provenant de  ces  capteurs  sont cond i ti onnés  et corrigés  
des  décalages  spéci fiques  au  d ispos i ti f pour deven ir l es  s i gnaux Retour de  courant U ,  V et  W  
associés  à  l a  carcasse  stator du  moteur stationnai re.  Ces  tro is  s i gnaux son t transformés  en  
trame de  référence synchrone afin  de  générer l es  s ignaux Retour de  cou rant I q  et I d .  
L 'ampl i tude  du  vecteur de  courant I q ,  I d  est ca lcu lée  en  temps  réel  et u ti l i sée  en  en trée  pour 
l es  modèles  therm iques  de  l 'ondu leur et du  moteur.  

7.6.9. 1 0.5  Commutation  du  moteur 

La  commutation  du  moteur est essen tie l le  à  l a  commande de  moteur en  boucle  fermée.  
L'orientation  du  rotor du  moteur peu t être  déterm inée  à  parti r d 'une  source  de  réaction  
montée  sur l e  moteur.  La  source  de  commutation  réel le  est l e  d isposi ti f de  réaction  du  moteur 
affecté  à  Réaction  1 .  Une  fo is  l e  d ispos i ti f de  réaction  éta lonné  en  fonction  de  l 'orien tation  
absolue  du  rotor à  l 'a i de  de  l 'attribu t Décalage  de  commutation ,  l e  b loc de  commutation  peut  
a lors  générer l 'Ang le  é lectri que  véri table  du  rotor.  Ce  s i gnal  est u ti l i sé  pour procéder aux 
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transformations  vectorie l l es  en tre  l es  carcasses  de  moteur stationnaire  et rotati f,  et  peut 
également l 'être  pour d 'autres  a lgori thmes  nécess i tant  de  connaître  l a  posi ti on  du  rotor.  
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