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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
FIELD DEVICE TOOL (FDT)  INTERFACE SPECIFICATION  –  

 
Part 52-90:  Communication  implementation   

for common  language infrastructure –  
IEC 61 784 CPF 9  

 
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  standard 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 ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

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  conten t of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is 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  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t possib le  i n  the i r national  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  respons i bl e  for any 
services  carri ed  ou t  by i ndependent  certi fi cation  bod i es.  

6)  Al l  users  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,  servan ts  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  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)  Attention  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 .  

9)  Attention  i s  d rawn  to  the  poss ibi l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

The main  task of I EC techn ica l  committees  is  to  prepare  I n ternational  Standards.  However,  a  
techn ical  committee  may propose  the  publ ication  of a  techn ica l  report when  i t  has  col l ected  
data  of a  d i fferent ki nd  from  that wh ich  i s  normal l y publ ished  as  an  I n ternational  Standard ,  for 
example  "state  of the  art" .  

I EC TR 62453-52-90,  wh ich  i s  a  techn ica l  report,  has  been  prepared  by subcommittee  65E:  
Devices  and  in tegration  i n  enterprise  systems,  of I EC techn ical  comm ittee  65:  I ndustria l -
process  measurement,  con trol  and  au tomation .  

Each  part of the  I EC 62453-52-xy series  is  i n tended  to  be  read  i n  con j unction  wi th  i ts  
correspond ing  part i n  the  I EC  62453-3xy series .  Th is  document corresponds  to  
I EC 62453-309.  
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The  text of th is  techn ical  report i s  based  on  the  fol l owing  documents :  

Enqu i ry d raft  Report  on  voti ng  

65E/440/DTR 65E/51 4/RVC 

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

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

The  l i st of a l l  parts  of the  I EC  62453  series ,  under the  general  ti tl e  Field device tool (FDT)  
interface specification ,  can  be  found  on  the  I EC websi te.  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  which  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  

This  part of I EC 62453  i s  an  i n terface  speci fication  for developers  of F ie l d  Device  Tool  (FDT)  
components  for function  con trol  and  data  access  wi th in  a  cl i en t/server arch i tectu re.  The  
speci fication  i s  a  resu l t of an  anal ys is  and  des ign  process  to  develop  standard  in terfaces  to  
faci l i tate  the  development of servers  and  cl i en ts  by mu l tip le  vendors  that need  to  i n teroperate  
seam less l y.  

With  the  i n tegration  of fie l dbuses  i n to  control  systems,  there  are  a  few other tasks  wh ich  need  
to  be  performed .  I n  add i tion  to  fi eldbus-  and  device-speci fic tools ,  there  i s  a  need  to  i n tegrate  
these  tools  i n to  h igher- level  system-wide  p lann ing  or eng ineering  tools.  I n  particu lar,  for use  
i n  extensive  and  heterogeneous  con trol  systems,  typ ica l l y i n  the  area  of the  process  industry,  
the  unambiguous  defin i ti on  of eng ineering  in terfaces  that are  easy to  use  for a l l  those  
i nvolved  i s  of great importance.  

A device-speci fic software  component,  ca l led  Device  Type Manager (DTM),  i s  suppl ied  by the  
fie ld  device  manufacturer wi th  i ts  device.  The  DTM  is  in tegrated  in to  eng ineering  tools  via  the  
FDT i n terfaces  defined  in  th is  speci fication .  The  approach  to  i n tegration  i s  i n  general  open  for 
a l l  ki nd  of fi e ldbusses  and  thus  meets  the  requ i rements  for i n tegrating  d i fferen t kinds  of 
devices  i n to  heterogeneous  control  systems.  

F igu re  1  shows how th is  part of the  I EC TR 62453-52-xy series  is  a l igned  i n  the  s tructure  of 
the  I EC  62453  series.  

 

Figure 1  – Part 52-90  of the  IEC  62453 series  

IEC  

Part  62453-52-90  
implementation  
for common  
l anguage  
i n frastructure  –  
I EC 61 784  CPF  9  
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FIELD DEVICE TOOL (FDT)  INTERFACE SPECIFICATION  –  
 

Part 52-90:  Communication  implementation   
for common  language infrastructure –  

IEC 61 784 CPF 9  
 
 
 

1  Scope 

This  part of the  I EC  62453-52-xy series,  wh ich  i s  a  Techn ica l  Report,  provides  i n formation  for 
i n tegrati ng  the  HART® 1  technology i n to  the  CLI -based  implementation  of FDT in terface  
speci fication  ( I EC  TR 62453-42).  

Th is  part of I EC  62453  speci fies  implementation  of commun ication  and  other services  based  
on  I EC 62453-309.  

Th is  document nei ther contains  the  FDT speci fication  nor mod i fies  i t.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 61 784-1 : 201 4,  Industrial communication networks – Profiles – Part 1 :  Fieldbus profiles 

I EC 62453-1 : 201 6,  Field device tool (FDT)  interface specification – Part 1 :  Overview and 
guidance 

I EC 62453-2: 201 6,  Field device tool (FDT)  interface specification – Part 2:  Concepts and 
detailed description  

I EC TR 62453-42: 201 6,  Field device tool (FDT)  interface specification – Part 42: Object model 
integration profile – Common language infrastructure  

IEC 62453-309: 201 6,  Field device tool (FDT)  interface specification – Part 309:  
Communication profile  integration  – IEC 61784 CPF 9 

3 Terms,  defin i tions,  symbols,  abbreviated  terms and  conventions  

3. 1  Terms and  defin i tions  

For the  pu rposes  of th is  document,  the  terms  and  defin i tions  g i ven  i n  I EC  62453-1 ,  
I EC 62453-2,  I EC  TR 62453-42  and  I EC  62453-309  apply.  

___________ 

1   HART ® i s  the  trade  name  of a  product supp l i ed  by HART Commun ication  Foundati on .  Th i s  i n formation  i s  g i ven  
for conven ience  of users  of th i s  document and  does  not  consti tu te  an  endorsement by I EC of the  product  
named .  Equ i val ent  products  may be  used  i f they can  be  shown  to  l ead  to  the  same  resu l ts .  
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I SO  and  I EC main ta in  term inolog ical  databases  for use  i n  standard ization  at the  fol lowing  
addresses:  

•  I EC  E lectroped ia:  avai lab le  at  h ttp : //www.electroped ia.org /  

•  I SO  On l ine  browsing  p latform :  avai lable  at h ttp : //www. iso.org/obp  

3.2  Symbols  and  abbreviated  terms  

For the  purposes  of th i s  document,  the  symbols  and  abbreviations  g i ven  i n  I EC  62453-1 ,  
I EC 62453-2,  I EC  62453-309,  and  I EC  TR 62453-42  appl y.  

3.3  Conventions  

3.3. 1  Datatype names  and  references  to  datatypes  

The conventions  for nam ing  and  referencing  of datatypes  are  expla ined  i n  I EC 62453-2: 201 6,  
Clause  A. 1 .  

3.3.2  Vocabulary for requ i rements  

The fol lowing  express ions  are  used  when  speci fyi ng  requ irements .  

Usage of “shal l ”  or “mandatory”  No  exceptions  a l l owed .  

Usage of “shou ld ”  or “recommended”  Strong  recommendation .  I t  may make sense  
i n  specia l  exceptional  cases  to  d i ffer from  
the  described  behaviour.   

Usage  of “can”  or “optional ”  Function  or behaviour may be  provided ,  
depend ing  on  defined  cond i tions.  

3.3.3  Use  of UML 

Figures  in  th is  document are  usi ng  UML notation  as  defined  in  Annex A of I EC  62453-1 : 201 6.  

4 Bus  category 

I EC 61 784  CPF  9  protocol  i s  identi fied  in  the  attribute  busCategory of the  BusCategory 
e lement by the  i denti fi ers ,  as  speci fied  i n  I EC  62453-309.  

5 Access  to  instance and  device data  

5.1  General  

Used  at i n terfaces:  

•  I I nstanceData  

•  I DeviceData  

These  in terfaces  shal l  provide  access  to  at  l east  a l l  parameters  defined  in  I EC  62453-309.  

5.2  IO  signals  provided  by DTM  

A DTM  shal l  provide  IO  s i gnal  i n formation  of the  device  us ing  the  I ProcessData  in terface.  

To  provide  al l  i n formation  requ ired  to  access  the  ou tpu t s i gnal  i n formation  the  DTM  shal l  
provide  the  i n formation  shown  i n  Table  1  wi th in  i ts  HartIOSignal I n fo.  

http://www.iso.org/obp


 – 1 0  – I EC TR 62453-52-90: 201 7  © I EC  201 7  

Table  1  – Output s ignal  info  wi th in  IOSignal Info  / HartIOSignal Info  

Attribute  Description  

Name Name of the  IO  s i gnal  

Range  Reference  to  the  variables  provid i ng  range  i n formation  

Un i t  Reference  to  an  enumeration  vari able  descri bing  the  
un i t  i n formation  

DeviceVariableAssignment  Constan t enumerati on  val ue  that  can  take  fol l owi ng  
val ues  

– unass igned :  The  IO  s i gnal  i s  not  ass i gned  to  
dynam ic vari abl e  and  can  on l y  be  accessed  us ing  
the  i ndexed  approach  (read i ng  device  vari abl es).  

– PV:  I O  s i gnal  ass igned  to  the  PV dynam ic variab le  

– SV:  I O  s i gnal  ass igned  to  the  SV dynam ic variab le  

– TV:  IO  s i gnal  ass igned  to  the  TV dynam ic variable  

– QV:  I O  s i gnal  ass igned  to  the  QV dynam ic variable  

DeviceVariableCode  Constan t that  speci fi es  the  device  speci fi c  variable  

code  (see  [7] 2 Table  34).  Because  of compatibi l i ty 
reasons  to  other FDT vers ions  (e. g .   
I EC  TR 62453-41 ),  th i s  variabl e  cou ld  be  set  to  the  
val ue  252  that  s tands  for “u nknown ”.  

 

5.3  Data  in terfaces  

5.3. 1  General  

With in  HART,  several  command  sets  are  defined .  As  part of the  command  set defi n i ti on ,  
HART provides  a  precise  nam ing  convention  that i s  documented  wi th in  the  sources  of the  
standard  EDD  l ibraries.  The  data  provided  by the  access  data  i n terfaces  shou ld  be  named  
accord ing  to  the  HART nam ing  convention .  For backward  compatib i l i ty,  the  semantic I Ds  as  
defined  i n  previous  vers ions  of FDT shou ld  a lso  be  provided  by the  DTM .  

A DTM  shal l  provide  a l l  device  data  that i s  related  to  the  set of Un iversal  Commands  and  
shou ld  provide  a l l  device  data  related  to  Common  Practice  Commands I f the  device  supports  
add i ti onal  command  sets ,  l ike  device  fam i l y profi l es,  those  data  shou ld  a lso  be  exported  us ing  
the  nam ing  convention  as  defined  in  the  HART EDD l ibraries  and  as  shown  i n  F igure  2  and  
F igu re  3 .  

5.3.2  Mapping  HART datatypes  to  FDT datatypes  

For a  better usabi l i ty of data  provided  by the  data  access  in terfaces  IDeviceData  and  
I I nstanceData,  a l l  d ata  from  the  device  shal l  be  converted  i n to  datatypes  that are  common  to  
FDT.  The  mapping  of bas ic datatypes  i s  defined  in  Table  2 .  

___________ 

2 F igu res  i n  square  brackets  refer to  the  B ib l i ography.  
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Table  2  – Mapping  of basic datatypes  

HART Datatypes  FDT datatype  IEC  datatype  

Packed  ASCI I  (see  [1 0]  5 . 1 . 1 )  S tri ng  STRING  

I SO Lati n -1  (see  [1 0]  5. 1 . 2 )  S tri ng  STRING  

Dates  (see  [1 0]  5. 2)  DateTime  DATE_AND_TIME  

Time  (see  [1 0]  5 . 3)  ULong  (1 /32  ms  s i nce  
m idn ight)  

ULINT (1 /32  ms  s i nce  
m idn ight)  

S i ng le  Precis ion  F l oati ng  Poi n t  (see  [1 0]  5 . 4)  fl oat  REAL 

Double  Precis ion  F l oati ng  Poi n t  (see  [1 0]  5. 4)  double  LREAL  

1 -4  Byte  Unsigned  I n teger (see  [1 0]  5. 5)  U I n t  UDINT  

5-8  Byte  Unsigned  I n teger (see  [1 0]  5. 5)  ULong  ULINT 

1 -4  Byte  Unsigned  I n teger (see  [1 0]  5. 5)  U I n t  UDINT  

5-8  Byte  Unsigned  I n teger (see  [1 0]  5. 5)  ULong  ULINT 

1 -4  Byte  Enumerated  (see  [1 0]  5 . 7 . 1 )  U I n t  UDINT  

5-8  Byte  Enumerated  (see  [1 0]  5 .  7 . 1 )  ULong  ULINT 

1 -4  Byte  B i t  F iel ds  (see  [1 0]  5 . 7. 2)  U I n t  UDINT  

5-8  Byte  B i t  F iel ds  (see  [1 0]  5 . 7. 2)  ULong  ULINT 

 

HCF  standard ized  the  access  to  device  speci fic  data  us ing  s tructures  wi th  the  s tandard  EDD  
import l ibraries  for HART.  The  structure  uses  ARRAY and  COLLECTION  constructs  that shal l  
be  reused  when  exposing  data  wi th in  FDT in  IDeviceData  and  I I nstanceData  i n terfaces  wi th  
e lemen ts  of type  StructDataGroup.  

When  converti ng  a  COLLECTION  i n to  a  StructDataGroup,  the  DataI tems  shal l  be  i dentical  to  
the  COLLECTION  members  wi th :  

DataI tem  Name =  COLLECTION  member i den ti fi er 

DataI tem  Label  =  COLLECTION  member l abel  

When  converting  an  ARRAY i n to  a  StructDataGroup,  the  DataI tem  shal l  be  identical  to  the  
ARRAY e lement wi th :  

DataI tem  Name =  ARRAY element index as  string  

DataI tem  Label  =  ARRAY e lement l abel  

An  example  for such  a  structure  i s  presented  in  F igure  2  and  F igure  3.  

5.3.3  SemanticInfo  

The SemanticI nfo  for HART protocol  re lated  parameters  i s  d i rectl y re lated  to  the  protocol  
speci fication .  The  defin i tion  of the  HART commands  i s  the  base  for the  parameter address  
i n formation  wh ich  shal l  be  used  i n  the  properties  ParameterReadAddress,  
ParameterWri teAddress  and  SemanticI d  of the  SemanticI nfo  datatype.  

The  syn tax of the  parameter add ress  in formation  is  as  fo l l ows:  

CMD<x>[Q(<r>)]B<y>B<z>L<n>   

The  [Q(<r>)]  portion  on l y i s  requ i red  to  define  request data.  

For description  of the  attribu tes,  p lease  view Table  3 .  
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Table  3  – SemanticInfo  attributes  description  

Attribute  Datatype  Description  

<x>  decimal  i n teger command  number i n  the  range  of 0  to  255  

<r>  hex-stri ng  request data  bytes  

<y>  decimal  i n teger i ndex of the  start  byte  i n  the  response  data  section  (start  i ndex =  0 )  

<z>  decimal  i n teger i ndex of the  start  b i t  i n  the  byte  referenced  by <y>  

<n>  decimal  i n teger l ength  of the  val ue  i n  b i ts  

 

Accord ing  to  6 . 4,  commands  wi th  extended  command  number shal l  be  described  us ing  
“CMD31 Q<r>… ”  wherein  the  fi rst  two  byte  of the  request data  section  shal l  con tain  the  
extended  command  number.  

The  property SemanticI n fo.Appl icationDomain  shal l  contain  ‘FDT_HART’  for a l l  parameters  i n  
Table  4  and  Table  5.  

5.3.4  Data exposure using  IDeviceData  and  I I nstanceData in terfaces  

5.3.4.1  Export of basic device  parameters  

Using  the  HART datatype  mapping  ru les  i n troduced  i n  the  preced ing  sections  basic device  
parameters  defined  wi th in  the  Un iversal  and  Common  Practice  Command  sets  can  be  
exported .  

Basic  parameters  that are  not accessed  us ing  i ndex in formation  i n  the  request part  shou ld  for 
compatib i l i ty reasons  provide  add i ti onal l y the  SemanticI nfo  in formation  speci fied  i n  previous  
vers ions  of FDT.  Variables  are  i den ti fi ed  by thei r standard  i den ti fier i n  HART.  I n  Table  4,  a l l  
variables  are  l i s ted  that shal l  be  exported  in  the  re lated  data  i n terfaces  when  supported  by the  
device.  HART i den ti fi er shal l  be  ass igned  to  the  property Data. I d .  

Variables  wi th  i den ti fiers  starting  wi th  “PV. ” ,  ”SV. ” ,  ”TV. ”  and  ”QV. ”  shal l  be  seen  as  short  cu ts  
to  variables  that sha l l  be  avai l able  too,  us ing  the  structured  exposure  of device  variables  as  
defined  i n  5. 3 . 4 . 2 . 1 .  
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Table  4  – Basic  Variables  exported  i n  IDeviceData  and  I InstanceData in terfaces  

Identi fi er SemanticIn fo  Description  

device_type  CMD0B1 B0L1 6  Expanded  Device  Type  (see  [7 ] ,  subsection  5. 1  and  [5] ,  
section  6).  

NOTE  The  i n formati on  from  CMD0  i s  a l so  avai l ab le  
via  I HardwareI den ti fi cation  i n terface.  

request_preambles  CMD0B3B0L8  M in imum  number of Preambles  requ i red  for the  request  
message  from  the  Master to  the  S lave.  Th i s  number 
i ncl udes  the  two  preambles  used  i n  asynchronous  
Phys ical  Layers  (along  wi th  the  Del im i ter)  to  detect the  
s tart  of message.   

un i versal_revi s ion  CMD0B4B0L8  HART Protocol  Maj or Revis ion  Number implemented  by 
th i s  device.  For HART Revis ion  7 ,  th i s  va l ue  shal l  be  
the  number 7 .   

transm i tter_revis ion  CMD0B5B0L8  Device  Revis i on  Level  ( refer to  the  HCF  Command  
Summary Speci fi cation )   

software_revis ion  CMD0B6B0L8  Software  Revis i on  Level  of th i s  device.  Levels  254  and  
255  are  reserved .   

hardware_revis ion  CMD0B7B3L5  (Most S ign i fi can t 5  B i ts)  Hardware  Revis ion  Level  of 
the  e l ectron ics  i n  th i s  parti cu lar device.  Does  Not  
Necessari l y Trace  I nd i vi dual  Component  Changes.  
Level  31  i s  Reserved .   

physica l_s ignal i ng_code  CMD0B7B0L3  (Least  S ign i fi cant  3  B i ts)  Physi cal  S i gnal i ng  Code  (see  
[7] ,  subsection  5 . 1 0)   

device_fl ags  CMD0B8B0L8  F lags  (see  [7] ,  subsection  5. 1 1 )   

device_i d  CMD0B9B0L24  Device  I D.  Th i s  n umber shal l  be  d i fferen t for every 
device  manufactured  wi th  a  g i ven  Device  Type.  

response_preambles  CMD0B1 2B0L8  M in imum  number of preambles  to  be  sent  wi th  the  
response  message  from  the  s l ave  to  the  master.   

max_num_device_vari abl es  CMD0B1 3B0L8  Maximum  Number of Device  Vari ables .  Th i s  i nd icates  
the  l ast  Device  Variable  code  that  a  host  appl i cation  
shou ld  expect to  be  found  i n  the  fi e l d  device  (e. g . ,  
when  i d enti fyi ng  the  Device  Variables  us ing  Command  
54).   

confi g_change_counter CMD0B1 4B0L1 6  Confi gu ration  Change  Counter 

extended_fl d_device_status  CMD0B1 6B0L8  Extended  F i e l d  Device  S tatus  (see  [7] ,  subsection  
5 . 1 7)   

manufacturer_i d  CMD0B1 7B0L1 6  Manufactu rer I den ti fi cation  Code  (see  [7] ,  subsection  
5 . 8)   

pri vate_label _d istri bu tor CMD0B1 9B0L1 6  Pri vate  Label  D i stri bu tor Code  (see  [7] ,  subsection  5. 8)  

device_profi l e  CMD0B21 B0L8  Device  Profi l e  (see  [7] ,  subsection  5. 57)  

pol l i ng_address  CMD7B0B0L8  Pol l i ng  Address  of Device  ( refer to  [1 3] ,  subsection  
5 . 3 . 4)  

l oop_curren t_mode  CMD7B1 B0L8  Loop  Cu rren t Mode  (see  [7] ,  subsection  5. 1 6)  

message  CMD1 2B0B0L1 92  Message   

tag  CMD1 3B0B0L48  Tag  

descriptor CMD1 3B6B0L96  Descriptor 

date  CMD1 3B1 8B0L24  Date  Code  

PV.SENSOR_SERIAL_NUMBER CMD1 4B0B0L24  Transducer Seri al  N umber 

PV.DIGI TAL_UN ITS  CMD1 4B3B0L8  Transducer L im i ts  and  M i n imum  Span  Un i ts  Code  
(refer to  [7 ] ,  subsection  5. 2)   

PV.UPPER_SENSOR_LIMIT  CMD1 4B4B0L32  Upper Transducer L im i t   

PV. LOWER_SENSOR_LIMIT  CMD1 4B8B0L32  Lower Transducer L im i t   

PV.MIN IMUM_SPAN  CMD1 4B1 2B0L32  M in imum  Span   
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Identi fi er SemanticIn fo  Description  

PV.ALARM_CODE   CMD1 5B0B0L8  PV Alarm  Selection  Code  (see  [7 ] ,  subsection  5. 6).  The  
Alarm  Selection  Code  i nd icates  the  action  taken  by the  
device  under error cond i ti ons.  For transm i tters ,  the  
code  i n d icates  the  action  taken  by the  Loop  Curren t.  
For Actuators,  the  action  taken  by the  posi ti oner i s  
i nd icated .   

PV.TRANSFER_FUNCTION  CMD1 5B1 B0L8  PV Transfer Function  Code  (see  [7 ] ,  subsection  5. 3).  
The  Transfer Function  Code  shal l  retu rn  "0" ,  L i near,  i f 
transfer functions  are  not  supported  by the  device.   

PV.RANGE_UNITS   CMD1 5B2B0L8  PV Upper and  Lower Range  Values  Un i ts  Code  ( refer 
to  [7 ] ,  subsection  5. 2)   

PV.UPPER_RANGE_VALUE  CMD1 5B3B0L32  PV Upper Range  Value   

PV. LOWER_RANGE_VALUE  CMD1 5B7B0L32  PV Lower Range  Value   

PV.DAMPING_VALUE  CMD1 5B1 1 B0L32  PV Damping  Value  (un i ts  of seconds)   

wri te_protect  CMD1 5B1 5B0L8  Wri te  Protect  Code  (see  [7] ,  subsection  5. 7).  The  Wri te  
Protect  Code  sha l l  retu rn  "251 " ,  None,  when  wri te  
protect i s  not  implemented  by a  device.   

PV.ANALOG_CHANNEL_FLAGS  CMD1 5B1 7B0L8  PV Analog  Channel  F l ags  (see  [7 ] ,  subsection  5. 26)   

fi na l_assembly_number CMD1 6B0B0L24  F inal  Assembly Number 

l ongTag  CMD20B0B0L256  Long  Tag  

PV.DIGI TAL_UN ITS  CMD1 B0B0L8  Primary Variable  Un i ts  (refer to  [7] ,  subsection  5. 2 )   

SV.DIGI TAL_UN ITS  CMD3B9B0L8  Secondary Vari abl e  Un i ts  Code  (refer to  [7] ,  subsection  
5 . 2)   

TV.DIGITAL_UN ITS  CMD3B1 4B0L8  Terti ary Vari abl e  Un i ts  Code  ( refer to  [7 ] ,  subsection  
5 . 2)   

QV.DIGI TAL_UNITS  CMD3B1 9B0L8  Quaternary Variab le  Un i ts  Code  (refer to  [7 ] ,  
subsection  5. 2)   

PV.CLASSIFICATION  CMD8B0B0L8  Primary Variable  C lass i fi cation  (refer to  [7 ] ,  subsection  
5 . 21 )  

SV.CLASSIFICATION  CMD8B1 B0L8  Secondary Vari abl e  Cl ass i fi cation  ( refer to  [7 ] ,  
subsection  5. 21 )  

TV.CLASSIFICATION  CMD8B2B0L8  Terti ary Vari abl e  Cl assi fi cation  (refer to  [7] ,  subsection  
5 . 21 )  

QV.CLASSIFICATION  CMD8B3B0L8  Quaternary Variab le  Cl ass i fi cation  ( refer to  [7 ] ,  
subsection  5. 21 )  

l ock_device_status_code  CMD76B0B0L8  Lock Status  (see  HCF  Common  Tabl e  25,  Lock Device  
S tatus)   

l ast_clock_date,   CMD90B8B0L24  Date  cl ock l ast  set   

l ast_clock_time  CMD90B1 1 B0L32  Time  clock l ast  set   

rea l_time_clock_flag  CMD90B1 5B0L8  RTC F lags  (refer to  [7] ,  subsection  5. 42)   

 

Table  4  contains  data  that  can  a lso  be  read  via  other in terfaces.  I n  th is  case,  the  DTM  shal l  
take  care  about the  consistency of the  data.  E . g .  the  variables  wh ich  are  re lated  to  CMD0 
shal l  be  i dentica l  to  the  HartDeviceScanI nfo  data,  wh ich  can  be  read  via  the  I HardwareScan  
i n terface.  

Table  5  l i sts  a l l  bas ic device  variables  that sha l l  be  exported  on l y wi th in  IDeviceData  i n terface  
i f supported  by the  device.  
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Table  5  – Basic  Variables  exported  on ly in  IDeviceData i n terface  

I denti fi er Semantic  I n fo  Description  

device_status  -/-   
(empty)  

Device  s tatus  i n formation  transferred  wi th  each  repl y.  Due  to  the  
fact  that  device_status  i s  access ible  by s tandard  means  i n  each  
transaction ,  the  semantic  i n fo  i s  empty 

PV.DIGITAL_VALUE  CMD1 B1 B0L32  Primary Variable   

PV.ANALOG_VALUE  CMD2B0B0L32  Primary Variable  Loop  Current  (un i ts  of m i l l i  amperes)   

PV.PERCENT_RANGE  CMD2B4B0L32  Primary Variable  Percent of Range  (un i ts  of percent)   

PV.DIGITAL_VALUE  CMD3B5B0L32  Primary Variable   

SV.DIGITAL_VALUE  CMD3B1 0B0L32  Secondary Vari abl e   

TV.DIGI TAL_VALUE  CMD3B1 5B0L32  Terti ary Vari abl e   

QV.DIGI TAL_VALUE  CMD3B20B0L32  Quaternary Variab le  

curren t_date  CMD90B0B0L32  Current  Date   

curren t_time  CMD90B4B0L32  Current  Time  of Day  

 

5.3.4.2  Export of structural  in formation  

5.3.4.2 .1  Device variables  

Beside  of the  d ynam ic characteristics  of d ynam ic variables ,  there  exists  data  i n  the  device  
that  i s  re lated  to  the  dynam ic variable  (e. g .  range  i n formation ,  l inearization  functions) .  I n  
HART,  several  categories  of such  data  i n formation  are  defined  and  standard ized  means  are  
avai l able  that a l l ow to  document such  re lationsh ips  i n  a  way that a  cl ient can  access  and  
anal yze  the  s tructure  wi thou t device  speci fic knowledge.  Th is  i n formation  shal l  be  exported  i n  
the  IDeviceData  and  I I nstanceData  i n terfaces  us ing  StructDataGroup  e lements  as  mentioned  
i n  5. 3. 2 .  

The  DTM  shal l  expose  in formation  i n  the  s tructure  as  shown  in  F igure  2  and  F igure  3.  
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Figure 2  – Structural  i n formation  for device variables  
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Figure 3  – Structural  i nformation  for dynamic variables  

Future  changes  to  the  s tructure  shal l  be  reflected  s im i l arl y.  

5.3.4.2 .2  Device specific  status  

HART supports  two  types  of s tatus  i n formation :  

•  device  s tatus  

Th is  status  is  communicated  wi th  the  response of each  command  and  conta ins  some flags  
that describe  the  s tate  of the  device.  

Th is  s tatus  i s  a l ready exposed  i n  I DeviceData  wi th  variable  “device_status” .  

•  add i ti onal  device  status  

Th is  status  i n formation  con tains  device  speci fic  i n formation .  Usual l y i t  i s  presented  i n  
HART command  48  when  the  “add i tional  s tatus  avai l able”  fl ag  i s  set  i n  the  device_status  
variable.  

To  expose  add i tional  device  s tatus  in formation  via  the  I DeviceData  i n terface  a  new identi fier 
i s  i n troduced  here.  The  data  is  exposed  wi th  DataGroup  “add i ti onal_device_status” .  E lements  
of th is  data  group are  references  to  variables  that con tain  device  speci fic  status  i n formation  
l i ke  shown  in  F igure  4 .  
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Figure 4  – Structural  i nformation  for extended  device  status  

SemanticI nfo  i n formation  shal l  be  provided  for a l l  variables  referenced  i n  th is  group,  a l l owing  
external  tools  to  request status  i n formation  wi thou t i nstan tiation  of the  DTM.  

5.3.4.2 .3  Extended  burst  and  event i nformation  

HART 7  in troduced  new features  i n  burst  i n formation  i nclud ing  even t noti fication .  Data  
Propagation  us ing  these  new burst and  event management can  be  configured  wi th  s tandard  
means  as  defined  by HART.  The  con ten t of burst messages  (especia l l y for sub  devices)  can  
be  evaluated  us ing  the  exported  structural  i n formation  as  presented  i n  the  preced ing  sections.  

Support of th is  new hand l ing  is  not defined  in  th is  document.  I t  i s  open  to  the  DTM  developer 
to  export  add i ti onal  i n formation  wi th  the  means  i n troduced  above.  

6 Protocol  specific behaviour 

6.1  Support of burst  mode  

Support for burst mode defined  in  I EC  62453-309: 201 6,  6 . 2  shal l  be  implemented  as  fo l l ows.  
A subscription  of device  i n i tiated  data  transfer can  be  requested  by ca l l i ng  
I Subscription : : <Subscription I n i tia l i zation()>.  The  Communication  Channel  may detect i f the  
device  is  a l ready i n  burst mode.  I n  HART 5  th i s  can  be  detected  on l y when  HART burst 
frames  are  received  from  the  device.  I n  HART vers ion  6  or l ater the  burst mode can  be  
detected  us ing  HART command  1 05.  I f HART Burst frames  are  received ,  the  device  i s  i n  burst  
mode and  BurstModeDetected  property of HartSubscribeResponse i s  set to  TRUE.  Th is  
means  that device  DTM  wi l l  s tart  to  receive  burst messages  via  SubscriptionCal lback 
mechan ism .  I n  case  that no  burst messages  were  received ,  BurstModeDetected  property i s  
set to  FALSE.  I t  i s  up  to  the  device  DTM  to  set the  device  in to  burst mode.  Then  the  device  
DTM  may cal l  I Subscription : : <Subscription I n i ti a l i zation()>  again  in  order to  receive  burst 
messages.  
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I n  order to  unsubscribe,  the  device  DTM  cal ls  I Subscription : : <SubscriptionTerm ination()> .  
Device  DTM  wi l l  not receive  any more  burst i n formation  via  SubscriptionCal l back mechan ism .  
The  Commun ication  Channel  does  not swi tch  off the  bu rst mode i n  the  device.  The  device  
DTM  may swi tch  burst mode on  or off by using  normal  TransactionRequests  (HART command  
1 09) .  Th is  i s  i ndependent of the  subscription .  

The  sequence  i s  described  in  F igure  5.  

 

Figure  5  – Device-in i tiated  data  transfer wi th  burst mode  

6.2  Device addressing  

DTMs shal l  support device  address ing  as  defined  i n  I EC  62453-309:201 6,  6 . 3 .  

6.3  Support of scanning  

DTMs shal l  support the  I Scann ing  in terface.  

6.4  Support of extended  command  numbers  

DTMs shal l  support the  extended  command  numbers  as  defined  in  I EC 62453-309: 201 6,  6 . 4.  

6.5  Support for hand l ing  of communication  fai lu res  and  time-outs  

DTMs shal l  support the  hand l ing  of communication  fa i lu res  and  time-ou ts  as  defined  i n  
IEC 62453-309: 201 6,  6 . 5 .  
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6.6  Support for hand l ing  of Delayed  Responses  

DTMs shal l  support the  hand l i ng  of Delayed  Responses  as  defined  in  I EC  62453-309: 201 6,   
6 . 6.  

6.7  Support for topolog ies  wi th  mixed  HART protocols  

DTMs shal l  support topolog ies  wi th  m ixed  HART protocols  as  defined  in  I EC 62453-309: 201 6,   
6 . 7.  

The  implementation  for the  protocol  check for the  method  Val idateAddCh i l d ()  i s :  

•  I f no  corre lation  can  be  found  in  the  speci fic bus  categories,  the  paren t DTM  shal l  answer 
the  EndVal idateAddCh i ld ()  ca l l  wi th  FALSE.  

•  I f a  correlation  can  be  found ,  the  EndVal i dateAddChi l d ()  ca l l  sha l l  be  answered  wi th  
TRUE.  During  the  Ch i l dAdded()  cal l ,  the  parent DTM  sets  the  ActiveProtocols  property i n  
the  Ch i l d  DTM.  

6.8  Support for nested  communication  wi th  mu l tiple  gateways  

DTMs shal l  support nested  communication  wi th  mu l ti p le  gateways  as  defined  in  
IEC 62453-309: 201 6,  6. 8 .  

6.9  Support for topolog ies  wi th  WirelessHART 

DTMs shal l  support topolog ies  wi th  WirelessHART as  defined  in  I EC 62453-309,  6. 9.  

6.1 0  Transparent  gateways  

6. 1 0. 1  General  

HART supports  various  types  of phys ica l  l ayers  l i ke  HART FSK,  HART over Ethernet,  HART 
over 485,  HART over I n frared ,  etc.  Because  of th i s  range  of physical  l ayers,  i t  can  be  poss ib le  
that a  HART Network conta ins  a  gateway device  wh ich  connects  nodes  supporting  d i fferent 
phys ical  l ayers.  One  example  for such  gateway device  i s  the  Wireless  Adapter wh ich  a l l ows  
connecting  HART FSK devices  in  a  WirelessHART network.  

Another example  for such  gateway device  i s  a  HART I nfrared  Adapter,  wh ich  may connect a  
HART FSK device  to  a  HART I nfrared  Network.  

I t  i s  possib le  that some  adapters  appear to  be  transparent,  i . e.  they do  not act  as  HART 
Nodes  on  the  network.  They  act as  phys ical  l ayer adapter,  impersonating  the  device  they are  
connected  to .  Al though ,  curren tl y there  are  no  Transparen t Gateways  i n  the  market,  the  HART 
protocol  does  not restri ct the  poss ib i l i ty of such  Transparent Gateways/Converters  i n  the  
network.  

IEC TR 62453-42  requ i res  that such  transparen t gateways/adapters  are  represented  by a  
DTM.  

With  the  defin i ti on  of new protocol  I ds  for each  of the  HART types  i n  order to  create  a  
topology,  i t  i s  requ i red  that DTMs are  avai lable  for each  of the  participati ng  nodes  in  the  
HART network.  

The  fo l l owing  scenarios  expla in  the  behaviour of such  gateway devices  i n  a  FDT Topology.  

6.1 0.2  Scenario  1  – Manual  topology creation  

During  manual  topology creation ,  the  HART I n frared  Communication  DTM  on l y supports  
HART IR DTMs to  be  added  to  the  topology.  I n  th is  case,  to  add  a  HART FSK DTM  to  the  
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Topology,  there  shal l  be  a  Gateway DTM  (HART I nfrared  to  HART FSK DTM),  though ,  the  
adapter i s  transparent.  

I t  i s  mandatory that every participating  node  i n  the  phys ica l  network  shal l  have  a  DTM  
avai l able.  Wi thou t th is ,  i t  i s  not  poss ible  to  create  a  val id  topology.  

6. 1 0.3  Scenario  2  – Topology scan  and  add  

I n  case  of scan  topology,  the  Communication  DTM  may not detect the  adapter (as  i t  i s  
transparent) ,  and  hence the  scan  resu l t  wi l l  not return  the  adapter.  I nstead ,  the  scan  resu l t 
con tains  the  HART FSK Device.  However,  the  HART FSK device  cannot be  added  to  the  
topology due  to  d i fferen t Protocol  I ds .  

I n  such  scenario,  un less  the  adapter acts  as  a  HART node  in  the  network,  i t  i s  not possib le  to  
create  the  network topology.  

7 Protocol  specific usage of general  datatypes  

Table  6  shows  how general  datatypes  are  used  wi th  I EC 61 784  CPF  9  devices.  

Table  6  – Protocol  specific usage of general  datatypes  

Attribute  Description  for use  

Protocol I d  See  I EC 62453-309: 201 6,  Tab l e  1  

Phys icalLayer See  I EC 62453-309: 201 6,  Tab l e  2  

Appl i cationDomain / 
SemanticI d  

The  appl i cati on  Domain  i s  FDT_HART  
The  SemanticI d  shal l  be  bu i l t  as  described  i n  5. 3 . 3 .  

 

8 Protocol  specific common  datatypes  

8. 1  HartDeviceAddress  datatype  

Figure  6  and  Table  7  describe  the  datatype  for addressing  i n formation  used  wi th  protocol  I D  
HART_Basic,  HART_FSK,  HART_Wireless,  HART_RS485  and  HART_Infrared .  

 

Used  in :  
INetworkData: :GetAddressI nfo()  
I NetworkData: : SetDeviceAddress()  
ICommunication : : Beg inConnect()  
ICommunication : : EndConnect()  
I Scann ing : : EndScanRequest()  

Figure 6  – HartDeviceAddress  datatype  
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Table  7  – HartDeviceAddress  datatype  

Property Description  

ShortAddress  Th i s  property i s  i n tended  to  store  the  short  add ress  (see  
CMD#0)  i n formation .  

AddressingMode  Wi th  th i s  property the  paren t DTM  defi nes  wh ich  add ress  
property shal l  be  used  for the  connection .   

The  poss ible  val ues  of th i s  enumeration  are:  

– ShortAddress  

– ShortTag  

– LongTag  

– LongAdd ress  

LongTag  Th is  property i s  i n tended  to  store  the  LongTag  (see  CMD#20)  
i n formation .  

ShortTag  Th is  property has  stored  the  Tag  (see  CMD#1 3).  

LongAdd ress  Long  frame address  i n formation  accord ing  to  the  HART 
speci fi cation  (see  Table  1 3)  

 

8.2  HartDeviceIpAddress  datatype  

Figure  7  and  Table  8  describe  the  datatype  derived  from  HartDeviceAddress  wi th  add i tional  
address  i n formation  for HART TCP and  UDP devices  (Used  wi th  Protocol  I D  HART_IP).  

 

Used  in :  

INetworkData: :GetAddressI nfo()  

I NetworkData: : SetDeviceAddress()  

ICommunication : : Beg inConnect()  

ICommunication : : EndConnect()  

I Scann ing : : EndScanRequest()  

Figure 7  – HartDeviceIpAddress  datatype  
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Table  8  – HartDeviceIpAddress  datatype  

Property Description  

ShortAddress  ( I nheri ted  from  HartDeviceAdd ress)  

AddressingMode  ( I nheri ted  from  HartDeviceAdd ress)  

LongTag  ( I nheri ted  from  HartDeviceAdd ress)   

ShortTag  ( I nheri ted  from  HartDeviceAdd ress)   

I pAddress  Th i s  property stores  a  host  name  or an  I P  add ress  
conformant to  I Pv4  or I Pv6  standard .  

Port  [Optional ]  Th i s  property s tores  the  port  number.  

LongAdd ress  Long  frame address  i n formation  accord ing  to  the  
HART speci fi cation  (see  Table  1 3)
  

 

8.3  HartDeviceWirelessAddress  datatype  

Figure  8  and  Table  9  describe  the  datatype  derived  from  HartDeviceAddress  wi th  add i tional  
address  i n formation  for HART Wireless  devices  (Used  wi th  Protocol  I D  HART_Wireless) .  

 

Used  in :  

INetworkData: :GetAddressI nfo()  

I NetworkData: : SetDeviceAddress()  

ICommunication : : Beg inConnect()  

ICommunication : : EndConnect()  

I Scann ing : : EndScanRequest()  

Figure 8  – HartDeviceWirelessAddress  datatype  
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Table  9  – HartDeviceWirelessAddress  datatype  

Property Description  

ShortAddress  ( I nheri ted  from  HartDeviceAdd ress)  

AddressingMode  ( I nheri ted  from  HartDeviceAdd ress)  

LongTag  ( I nheri ted  from  HartDeviceAdd ress)   

ShortTag  ( I nheri ted  from  HartDeviceAdd ress)   

NetworkID  [Optional ]  Th i s  property stores  the  Network I D  for a  HART Wi reless  network.  

LongAdd ress  Long  frame address  i n formation  accord ing  to  the  HART speci fi cation  (see  Table  1 3)
  

 

9  Network management datatypes  

The data  needed  for management of the  network are  exposed  by the  Device  DTM  in  the  
INetworkData  i n terface  as  HartNetworkData  (see  F igure  9) .  

 

Used  in :  

INetworkData: :GetNetworkDataI nfo()  

Figure 9  – HartNetworkData datatype  

Table  1 0  describes  the  HART speci fic network data.  Th is  data  is  read  on l y.  

Table  1 0  – HartNetworkData datatype  

Attribute  Description  

HartRevis ion  Th i s  property wi l l  be  used  as  a  i n formative  constan t that  documents  the  HART major 
revi s ion  as  commun icated  i n  CMD#0.  

Pol l i ngAdd ressRange  Th is  property describes  the  range  of the  pol l i ng  address.  

 

1 0  Communication  datatypes  

1 0. 1  General  

The datatypes  conta in  the  address  in formation  and  the  communication  data  requ i red  to  
execu te  the  respective  request or to  transport the  response i n formation .  

1 0.2  HartConnectRequest datatype  

The structure  of the  datatype  HartConnectRequest  i s  shown  in  F igure  1 0.  

IEC  

 

HartNetworkData

ProtocolNetworkData



I EC TR 62453-52-90: 201 7  © I EC  201 7  – 25  –  

 

Used  in :  

ICommunication : : Beg inConnect()  

Figure  1 0  – HartConnectRequest  datatype  

The properties  of the  datatype  are  described  in  Table  1 1 .  

Table  1 1  – HartConnectRequest  datatype  

Property Description  

Address  I n  order to  establ i sh  a  connecti on  the  DTM  shal l  provi de  add ress  i n formation  of the  
HART Device  (see  Tabl e  1 0).  

Protocol I d  Un ique  i denti fi er of the  HART protocol  

SystemTag  Un ique  i denti fi cation  of DTM  wi th i n  the  Frame Appl i cati on  

PreambleCount  [Optional ]  Provi des  a  h i n t  for the  commun ication  component  about  the  number of 
preambles,  requ i red  by the  device  type.  

PrimaryMaster [Optional ]  Provi des  a  h i n t  for a  commun ication  component  that  a  DTM  requ i res  
commun ication  as  primary or secondary master.  

LongAdd ress  Long  frame  address  i n formation  accord ing  to  the  HART speci fi cation  (see  Table  1 3)  

 

1 0.3  HartConnectResponse datatype  

The structure  of the  datatype  HartConnectResponse  i s  shown  i n  F igure  1 1 .  
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Used  in :  

ICommun ication : : EndConnect ( )  

Figure 1 1  – HartConnectResponse  datatype  

The properties  of the  datatype  are  described  in  Table  1 2 .  

Table  1 2  – HartConnectResponse datatype  

Property Description  

PreambleCount  Contains  the  i n formation  abou t  the  cu rren tl y used  preambleCount.  

PrimaryMaster Contains  the  i n formation  abou t  the  cu rren t state  of the  master.  

Address  Address  i n formation  i ncl ud i ng  ShortAddress,  ShortTag ,  LongTag  (see  
Table  7)  

LongAdd ress  Long  frame address  i n formation  accord ing  to  the  HART speci fi cation  (see  
Table  1 3)  

Commun icationReference  I den ti fi er for a  commun ication  l i nk to  a  device  

 

1 0.4  HartLongAddress  datatype  

The properties  of the  datatype  are  described  in  Table  1 3.  

Table  1 3  – HartLongAddress  datatype  

Property Description  

Address1  1 st  byte  of l ong  address  

Address2  2nd  byte  of l ong  address   

Address3  3rd  byte  of l ong  add ress   

Address4  4th  byte  of l ong  add ress   

Address5  5th  byte  of l ong  add ress   

 

1 0.5  HartDisconnectRequest datatype  

The structure  of the  datatype  HartDisconnectRequest  i s  shown  i n  F igure  1 2 .  

IEC  

 

HartConnectResponse

1

ConnectResponse

HartDeviceAddress

LongAddress

1

HartLongAddress

Address

1

1



I EC TR 62453-52-90: 201 7  © I EC  201 7  – 27  –  

 

Used  in :  

ICommunication : : Beg inDisconnect()  

Figure 1 2  – HartDisconnectRequest datatype  

The properties  of the  datatype  are  described  in  Table  1 4.  

Table  1 4  – HartDisconnectRequest datatype  

Property Description  

Commun icationReference  I denti fi er for a  commun ication  l i nk to  a  device  

AbortPend i ngTransactions  I nd icates  whether pend ing  transactions  shal l  be  aborted .  

 

1 0.6  HartDisconnectResponse  datatype  

The structure  of the  datatype  HartDisconnectResponse  is  shown  in  F igure  1 3 .  

 

Used  in :  

ICommunication : : EndDisconnect()  

Figure 1 3  – HartDisconnectResponse datatype  

The properties  of the  datatype  are  described  in  Table  1 5.  

Table  1 5  – HartDisconnectResponse  datatype  

Property Description  

Commun icationReference  I denti fi er for a  commun ication  l i nk to  a  device  

 

1 0.7  HartTransactionRequest datatype  

The structure  of the  datatype  HartTransactionRequest i s  shown  in  F igure  1 4.  
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Used  in :  

ICommun ication : : Beg inCommunicationRequest ()  

Figure 1 4 – HartTransactionRequest datatype  

The properties  of the  datatype  are  described  in  Table  1 6.  

Table  1 6  – HartTransactionRequest datatype  

Property Description  

CommandNumber HART command  number 

Commun icationData  Commun ication  data  to  be  transferred  to  the  device  

I d  [Optional ]  I den ti fi er for a  s i ng l e  Transaction  Request  

 

1 0.8  HartTransactionResponse  datatype  

The structure  of the  datatype  HartTransactionResponse  is  shown  in  F igure  1 5.  

 

Used  in :  

ICommunication : : EndCommunicationRequest ( )  

Figure 1 5 – HartTransactionResponse datatype  

The properties  of the  datatype  are  described  in  Table  1 7.  
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Table  1 7  – HartTransactionResponse datatype  

Property Description  

Commun icationReference  I denti fi er for a  commun ication  l i nk to  a  device  

ErrorI n formation  [Optional ]  Descri ption  of a  fi e l dbus  protocol  i ndependent  error occurred  
du ri ng  commun ication  

I d  [Optional ]  I denti fi er of the  correspond ing  Transaction  Request  

CommandNumber HART command  number 

S tatus  Status  i n formation  accord i ng  to  the  HART speci fi cation  

Commun icationData  Commun ication  data  recei ved  from  the  device  

 

1 0.9  HartStatus  datatype  

The properties  of the  datatype  are  described  in  Table  1 8.  

Table  1 8  – HartStatus  datatype  

Property Description  

DeviceStatus  Second  s tatus  byte  retu rned  i n  HART command  responses  

CommandStatus  [Optional ]  Command  Response  Code,  computed  accord ing  HART speci fi cati on  from  the  
fi rst  s tatus  byte  retu rned  i n  HART command  responses  

Commun icationStatus  [Optional ]  Commun ication  error code,  computed  accord ing  HART speci fi cation  from  the  
fi rst  s tatus  byte  retu rned  i n  HART command  responses.  

 

1 0. 1 0  HartAbortMessage  datatype  

The structure  of the  datatype  HartAbortMessage  is  shown  i n  F igure  1 6.  

 

Used  in :  

AbortCal lback ()  

Figure 1 6  – HartAbortMessage datatype  

The properties  of the  datatype  are  described  in  Table  1 9.  

Table  1 9  – HartAbortMessage datatype  

Property Description  

Detai l s  Detai l s  abou t the  cause  and  source  of the  Abort  

Commun icationReference  I den ti fi er for a  commun icati on  l i nk to  a  device  
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1 0. 1 1  HartSubscribeRequest  datatype  

The structure  of the  datatype  HartSubscribeRequest i s  shown  i n  F igure  1 7 .  

 

Used  in :  

I Subscription : : Beg inSubscription I n i tia l i zation  ()  

Figure 1 7  – HartSubscribeRequest  datatype  

The properties  of the  datatype  are  described  in  Table  20.  

Table  20  – HartSubscribeRequest datatype  

Property Description  

Commun icationReference  I den ti fi er for a  commun ication  l i nk to  a  device  

 

1 0. 1 2  HartSubscribeResponse datatype  

The structure  of the  datatype  HartSubscribeResponse  is  shown  i n  F igure  1 8.  

 

Used  in :  

I Subscription : : EndSubscription I n i tia l i zation  ()  

Figure 1 8  – HartSubscribeResponse datatype  

The properties  of the  datatype  are  described  in  Table  21 .  

Table  21  – HartSubscribeResponse datatype  

Property Description  

BurstModeDetected  I nd icates  whether the  Commun ication  Channel  has  detected  that  the  device  i s  
a l ready i n  bu rst  mode.  

Commun icationReference  I den ti fi er for a  commun ication  l i nk to  a  device  

 

1 0. 1 3  HartUnsubscribeRequest datatype  

The structure  of the  datatype  HartSubscribeRequest i s  shown  i n  F igure  1 9 .   
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Used  in :  

I Subscription : : Beg inSubscriptionTerm ination  ()  

Figure 1 9  – HartUnsubscribeRequest datatype  

The properties  of the  datatype  are  described  in  Table  22.  

Table  22  – HartUnsubscribeRequest datatype  

Property Description  

Commun icationReference  I den ti fi er for a  commun ication  l i nk to  a  device  

 

1 0. 1 4 HartUnsubscribeResponse datatype  

The structure  of the  datatype  HartUnsubscribeResponse i s  shown  i n  F igure  20.  

 

Used  in :  

I Subscription : : EndSubscriptionTerm ination  ( )  

Figure 20  – HartUnsubscribeResponse datatype  

The properties  of the  datatype  are  described  in  Table  23.  

Table  23  – HartUnsubscribeResponse  datatype  

Property Description  

Commun icationReference  I den ti fi er for a  commun ication  l i nk to  a  device  

 

1 1  Datatypes  for process  data information  

1 1 . 1  General  

The process  data  in formation  of a  DTM  represents  the  “Device  Variables” ,  avai lable  on  that 
device.  A Process  Con trol  System  ( i . e.  some external  system  wh ich  mon i tors  values  on  a  
device)  can  query the  DTM’s  process  data  i n formation  via  the  I ProcessData  in terface.  The  
process  data  describes  the  process  values  such  that an  external  system  can  use  the  
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i n formation  to  access  and  i n terpret the  values  from  the  device  during  normal  device  runtime.  
The  external  system  m ight not use  FDT to  access  the  values.  

1 1 .2  HartIOSignal In fo  datatype  

The structure  of the  datatype  HartIOSignal I nfo  i s  shown  i n  F igure  21 .  

 

Used  in :  

IProcessData: : EndGetProcessData  ()  

Figure 21  – HartIOSignal Info  datatype  

Table  24  shows  wh ich  properties  of IOSignal I nfo  datatype  shou ld  be  provided  or requ i res  
HART speci fic  usage.  

Table  24 – Usage of IOSignal Info  datatype  

Property Description  

SignalType  S ignalType  i s  a lways  I npu t  

SemanticI n fos  See  Tab le  5  for ass igned  variables  

DeviceDataRef Reference  to  the  re l ated  variab le,  exposed  i n  I DeviceData  

Un i tI n foRef Reference  to  the  variables  provid i ng  range  i n formation  

RangeI nfoRefs  Reference  to  an  enumeration  vari able  descri b i ng  the  u n i t  i n formation  

 

The properties  of the  HartIOSignal I n fo  datatype  are  described  i n  Table  25.  

Table  25  – HartIOSignal Info  datatype  

Property Description  

DeviceVariableAssignment  Constant  enumeration  val ue  that  can  take  fol l owi ng  val ues  

– unassigned :  The  d ynam ic vari able  i s  not  ass igned  to  process  variable  and  
can  on l y be  accessed  us ing  the  i ndexed  approach .  

– PV:  Variabl e  i s  ass i gned  to  the  PV process  variable  

– SV:  Variabl e  i s  ass igned  to  the  SV process  vari able  

– TV:  Vari abl e  i s  ass igned  to  the  TV process  variable  

– QV:  Variab le  i s  ass igned  to  the  QV process  vari abl e  

DeviceVariableCode  Constant  that  speci fi es  the  device  speci fi c  vari able  code  (see  [7]  Table  34).  
Because  of compatib i l i ty reasons  to  other FDT vers ions  (e. g .  I EC 62453-41 ),  th i s  
variable  cou ld  be  set  to  the  val ue  252  that  s tands  for “unknown”.  
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1 2  Device identi fication  datatypes  

1 2. 1  General  

This  cl ause  defines  i den ti fication  re levant protocol  speci fic datatypes.  

1 2 .2  HartDeviceScan Info  datatype  

The structure  of the  datatype  HartDeviceScanI nfo  i s  shown  i n  F igure  22.  

 

Used  in :  

IDtmScann ing : : EndScanRequest ()  

Figure 22  – HartDeviceScanInfo  datatype  

The properties  of the  datatype  are  described  in  Table  26.  

Table  26  – HartDeviceScanInfo  datatype  

Property Description  

Address  Address  i n formation  of the  scanned  device  

HartMajorRevis i onNumber HART protocol  revi s ion  

Manufactu rerI den ti fi cationCode  Manufactu rer speci fi c  code  reg i stered  at  the  HART Foundation  

DeviceTypeCode  Device  type  speci fi c  code  reg i s tered  at  the  HART Foundation  

SoftwareRevis i on  Revis ion  of the  device  embedded  software  

HardwareRevis i onLevel  Hardware  revi s i on  of the  device  

PhysicalS ignal i ngCode  Phys ical  s i gnal i ng  code  

DeviceI d  I nd ivi dual  serial  n umber of the  device  

DeviceRevis i onLevel  Device  Command  Revis ion  Level  supported  by the  device  

DeviceFlags  Device  F lags  

ScannedPhysical Layer Determ ines  the  phys ical  med ium  for wh ich  the  scan  i n formati on  i s  provided .  

Manufactu rerSpeci fi cExtension  [Optional ]  Can  be  used  by DTM  for a  vendor speci fi c  device  i den ti fi cati on  
i n formation ,  e . g .  by combin ing  a  number of device  parameter val ues  i n to  one  
s tri ng  val ue.  Th i s  can  be  used  to  i denti fy a  speci fi c  device  variant.  

 

Table  27  defines  the  semantics  of HartDeviceScan I nfo  properties  and  how th is  i n formation  i s  
mapped  to  predefined  properties  of DeviceScan In fo.  
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The  Commun ication  Channel  wi l l  read  these  values  from  the  device  and  wri tes  them  to  the  
properties  of HartDeviceScan I nfo.  
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Table  27  – Protocol  specific  mapping  of scan  information  

HartDeviceScan In fo  
property name  

Datatype of 
HartDeviceScan In f

o  property 

Mapped  to  
property name i n  
Devi ceScan Info  

Data  request i n  physical  devi ce  Protocol  speci fic  
name 

HART data  
format 

Speci fic  
reference  

Address.ShortAddress  i n t  Address.Address  To  scan  for HART devices  
CommChannel  shal l  pol l  possib le  
add ress  range  (HART 5:  [0 -1 5] ,  HART 
6 :  [0-63] )  by cal l i ng  Cmd  #0.  I f Cmd  #0  
response  i s  avai l abl e,  a  physical  
device  i s  connected  to  th i s  add ress.  

Cmd  #0  response  does  not  con tain  
short  add ress  val ue.  I f master us ing  
short  add ress  for pol l i n g  recei ves  a  
response,  i t  can  assume  that  short  
add ress  of device  i s  the  same  as  used  
i n  pol l i ng  request.  I n  add i ti on  to  th i s ,  
pol l i ng  add ress  can  be  read  from  
HART 6  devi ce  wi th  Cmd  #7.  

Pol l i ng  Address  Unsigned  8  [5]   6 . 8  Command  
7  Read  Loop  
Confi gu ration .  

Address.ShortTag  s tri ng  Tag  

( l ong  or short  tag  
depend ing  on  
add ressing  ru l es)  

Command  1 3  Bytes  0  – 5  Tag  6  Bytes  or 8  
Packed  ASCI I  
characters  

[5]  HART 6:  
HCF_Spec_1 27  – 
Un i versal  
Command  
Speci fi cation  –  

Address. LongTag  s tri ng  Tag  HART6  or 7 :   
Command  20  ( l ong  or short  tag  
depend ing  on  add ressi ng  ru l es)  

HART5:   
Command  1 3  Bytes  6  – 1 7  

Long  Tag  
Descriptor 

HART6  or 7 :   
32  Bytes  char 

HART5:   
1 2  Bytes  or 1 6  
Packed  ASCI I  
characters  

HART6  or 7 :   
[5 ]   6 . 20  –  
Command  20  
Read  Long  Tag  

HART5:   
[5]  6 . 1 3  – 
Command  1 3  
Read  Tag ,  
Descriptor,  Date  

Protocol I d  GU ID  Protocol I d  CommChannel  has  to  pass  Hart.  
Protocol I d  i n  th i s  attri bu te.  

   

ScannedPhysical Layer PhysicalLayer Phys icalLayer CommChannel  retu rns  the  phys ical  
l ayer,  vi a  wh ich  the  scanned  device  i s  
connected .  

   

Manufactu rerI denti fi cationC
ode  

i n t  Manufactu rerI d  HART7:   
Command  0  Byte  1 7+1 8.  

HART<7:  
Command  0  Byte  1 .  

Manufactu rer 
I denti fi cati on  
Code  

1 6  b i t  u ns igned  
enumerator 

[5]  Manufactu rer 
I den ti fi cati on  
Codes  

DeviceTypeCode  i n t  DeviceTypeI d  HART 7:   Device  Type  1 6  b i t  u ns igned  [5]   6 . 1  Command  
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HartDeviceScan In fo  
property name  

Datatype of 
HartDeviceScan In f

o  property 

Mapped  to  
property name i n  
Devi ceScan Info  

Data  request i n  physi cal  devi ce  Protocol  speci fic  
name 

HART data  
format 

Speci fic  
reference  

Command  0  Byte  1 +2.  

HART<7:  
Command  0  Byte  2 .  

Code  enumerator 0  Read  Un i que  
I den ti fi er 

SoftwareRevis i on  i n t  SoftwareRevis i on  Command  0  Byte  6 .  Software  Revis i on  8  b i t  uns i gned  
i n teger 

[5]   6 . 1  Command  
0  Read  Un ique  
I den ti fi er 

HardwareRevis i onLevel  i n t  HardwareRevis i on  Command  0  Byte  7  (Most  s i gn i fi can t 5  
b i ts ,  sh i fted  3  b i ts  ri gh t) .  

Hardware  
Revis ion  8  b i t  
uns igned  i n teger 

(mapped  to  
fl oat:   
xxxxx. yyy)  

Last  3  b i ts  (y)  to  
Phys ical  
S i gnal i ng  Code.  
F l oat  

[5]   6 . 1  Command  
0  Read  Un ique  
I den ti fi er 

DeviceI d  i n t  Seria lNumber Command  0  Bytes  9  – 1 1  (Devi ce  
I den ti fi cati on  Number).  

Device  
I denti fi cati on  
Number 

Uns igned  24  [5]   6 . 1  Command  
0  Read  Un ique  
I den ti fi er 

DeviceProfi l e  i n t  Protocol I denti fi cati o
nProfi l e  

HART7:   
Command  0  Byte  21 .  

HART<7:  
n /a  

Device  Profi l e  
Codes  

8  b i t  uns i gned  
enumerator 

[5]   6 . 1  Command  
0  Read  Un ique  
I den ti fi er 

Phys icalS ignal i ngCode  i n t  Mapped  to   
DeviceScanVal ues  
l i s ted  i n  
ProtocolSpeci fi cPro
perti es  wi th  
correspond ing  
name as  i n  
HartDeviceScan I nfo  

Command  0  Byte  7  (Least s i gn i fi cant  3  
b i ts) .  

Physical  
S i gnal i ng  Code  

8  b i t  uns i gned  
enumerator 

[5]   6 . 1  Command  
0  Read  Un ique  
I den ti fi er 

HartMajorRevis i onNumber i n t   Command  0  Byte  4 .  HART Protocol  
Maj or Revis ion  
Number (e. g .  7  
for HART 7)  

8  b i t  uns i gned  
i n teger 

[5]  6 . 1  Command  
0  Read  Un ique  
I den ti fi er 

DeviceRevis i onLevel  i n t   Command  0  Byte  5 .  Device  Revis i on  
Level  

8  b i t  uns i gned  
i n teger   

Device  Revis i on  
Level  

DeviceFlags  i n t   Command  0  Byte  8 .  Device  F lags  B i t  va l ue  
accord i ng  F l ag  
Assignment  
table.  

B i t  val ue  
accord i ng  F l ag  
Ass ignment table.  
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1 2 .3  HartDeviceIdentInfo  datatype  

HartDeviceI den tI nfo  (see  F igure  23)  provides  HART speci fic i denti fications  of supported  
device  types  retu rned  by GetDeviceI dentI nfo().  For DTM  ass ignment after fie l dbus-scann ing ,  
the  frame appl ication  can  check i n  a  protocol  i ndependent way i f the  i denti fication  of a  
scanned  device  type  (DeviceScan I nfo)  matches  to  the  supported  DeviceI dentI nfo.  

 

Used  in :  

IDtm Information : :GetDeviceI den tI n fo()  

Figure  23  – HartDeviceIdentInfo  datatype  

The properties  of the  datatype  are  described  in  Table  28.  

Table  28  – HartDeviceIdentInfo  datatype  

Property Description  

HartMajorRevis i onNumber HART protocol  revi s ion  

Manufactu rerI den ti fi cationCode  Manufactu rer speci fi c  code  reg i stered  at  the  HART Foundation  

DeviceTypeCode  Device  type  speci fi c  code  reg i s tered  at  the  HART Foundation  

SoftwareRevis i on  Revis ion  of the  device  embedded  software  

HardwareRevis i onLevel  Hardware  revi s i on  of the  device  

PhysicalS ignal i ngCode  Phys ical  s i gnal i ng  code  

DeviceRevis i onLevel  Device  Command  Revis ion  Level  supported  by the  device  

DeviceFlags  Device  F lags  

Manufactu rerSpeci fi cExtension  [Optional ]  Can  be  used  by DTM  for a  vendor speci fi c  device  i den ti fi cati on  
i n formation ,  e . g .  by combin ing  a  number of device  parameter val ues  i n to  one  
s tri ng  val ue.  Th i s  can  be  used  to  i denti fy a  speci fi c  device  varian t.  

 

IEC  

 

ProtocolDeviceIdentInfo

DeviceRevisionLevel

DeviceFlags

DeviceTypeCode

ManufacturerIdentificationCode

SoftwareRevision

111111

1

1

1

1

1

DeviceIdentValue<Nullable<int>> 

T

1

HartDeviceIdentInfo

HardwareRevisionLevel

PhysicalSignalingCode

1

1

HartMajorRevisionNumber

1

1



 – 38  – I EC TR 62453-52-90: 201 7  © I EC  201 7  

1 2 .4  Mapping  of information  source  

Table  29  defines  the  semantics  of HartDeviceI dentI nfo  properties  and  how th is  i n formation  is  
mapped  to  predefined  properties  of DeviceI dentI n fo.  
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Table  29  – Protocol  specific  mapping  of i denti ty in formation  

HartDeviceIden tInfo  
property name  

Datatype  of 
Devi ceIden tValue  
i n  property i n  

HartDeviceIden tInf
o  

Mapped  to  property 
i n  DeviceIden tInfo  

Data  request i n  
physical  device  

Protocol  speci fic  name  HART data  
format 

Speci fic  reference  

Protocol I d  Gu id  Protocol I d  Device  DTM  has  to  
pass  Hart. Protocol I d  i n  
th i s  attri bu te.  

   

Manufactu rerI den ti fi cationCod
e  

i n t  Manufactu rerI d  HART7:   
Command  0  Byte  
1 7+1 8.  

HART<7:  
Command  0  Byte  1 .  

Manufactu rer I denti fi cation  
Code  

1 6  b i t  u ns igned  
enumerator 

[5]  Manufactu rer 
I den ti fi cati on  Codes  

DeviceTypeCode  i n t  DeviceTypeI d  HART7:   
Command  0  Byte  1 +2.  

HART<7:  
Command  0  Byte  2 .  

Device  Type  Code  1 6  b i t  u ns igned  
enumerator 

[5]   6 . 1  Command  0  
Read  Un ique  
I denti fi er 

SoftwareRevis i on  i n t  SoftwareRevis i on  Command  0  Byte  6 .  Software  Revis i on  8  b i t  uns i gned  
i n teger 

[5]   6 . 1  Command  0  
Read  Un ique  
I den ti fi er 

HardwareRevis i onLevel  i n t  HardwareRevis i on  Command  0  Byte  7   Hardware  Revis ion  Most s i gn i fi can t 
5  b i ts  of 8  b i t  
uns igned  
i n teger),  sh i fted  
3  b i ts  ri gh t  

Last  3  b i ts  (y)  
to  Physical  
S i gnal i ng  Code.  
F l oat  

[5]   6 . 1  Command  0  
Read  Un ique  
I den ti fi er 

DeviceProfi l e  i n t  Protocol I denti fi cati onP
rofi l e  

HART7:   
Command  0  Byte  21 .  

HART<7:  
n /a  

Device  Profi l e  Codes  8  b i t  uns i gned  
enumerator 

[5]   6 . 1  Command  0  
Read  Un ique  
I den ti fi er 

PhysicalS ignal i ngCode  i n t  Mapped  to   
DeviceI dentVal ues  
l i s ted  i n  
ProtocolSpeci fi cProper
ties  wi th  

Command  0  Byte  7  
(Least s i gn i fi can t 3  
b i ts) .  

physica l_signal i ng_code  8  b i t  uns i gned  
enumerator 

[5]   6 . 1  Command  0  
Read  Un ique  
I den ti fi er 

HartMajorRevis i onNumber i n t  HART Command  0  HART Protocol  Maj or 8  b i t  uns i gned  [5]   6 . 1  Command  0  
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HartDeviceIden tInfo  
property name  

Datatype  of 
Devi ceIden tValue  
i n  property i n  

HartDeviceIden tInf
o  

Mapped  to  property 
i n  DeviceIden tInfo  

Data  request i n  
physical  device  

Protocol  speci fic  name  HART data  
format 

Speci fic  reference  

correspond ing  name 
as  i n  
HartDeviceI dentI n fo  

Byte  4 .  Revis ion  Number (e. g .  7  
for HART 7)  

i n teger Read  Un ique  
I den ti fi er 

DeviceRevis i onLevel  i n t   transm i tter_revis ion  8  b i t  uns i gned  
i n teger  Device  
Revis ion  Level  

 

DeviceFlags  i n t   device_fl ags  B i t  val ue  
accord i ng  F l ag  
Assignment 
table  

 

 

The  HartDeviceI ndentI nfo  properties  may have  e i ther a  s i ng le  va lue  wh ich  shal l  exactl y match  the  supported  device  or a  range  of match ing  values  
may be  defined  i n  regu lar express ions.  
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