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Part 1 :  Basic requ irements  

 
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  Commi 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  Standards ,  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 ble  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  Commi ttees  undertake  to  app ly I EC Publ i cations  
transparentl y to  the  maximum  extent  poss ible  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  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 agents  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 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 .  

9)  Atten tion  i s  d rawn  to  the  poss ib i 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  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC 62756-1  has  been  prepared  by subcommittee  34C:  Auxi l i aries  for 
l amps,  of I EC techn ical  comm ittee  34:  Lamps  and  re lated  equ ipment.  

The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

CDV Report  on  voti ng  

34C/1 054/CDV 34C/1 081 B/RVC 

 
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  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i st  of a l l  parts  i n  the  I EC  62756  series,  publ ished  under the  general  t i tl e  Digital load side 
transmission lighting control (DLT) ,  can  be  found  on  the  I EC  websi te.  
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The  committee  has  decided  that the  con ten ts  of th is  publ ication  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  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

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

 

IMPORTANT – The 'colour inside'  l ogo  on  the  cover page of th is  publ ication  i nd 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 print  th is  document  using  a  
colour printer.  
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INTRODUCTION  

This  standard  concern ing  D ig i tal  Load  Side  Transm ission  L igh ti ng  Control  (DLT)  describes  a  
protocol  for s imple  control  of brigh tness,  colour,  colour temperature,  and  other parameters  for 
the  purpose  of control l i ng  l i gh ting  sources  such  as  CFLi ,  LED  l i ght eng ines,  e lectron ic con trol  
gear and  any other l igh t source  wi th  i n tegrated  or external  control  gear.  

Th is  protocol  uses  existi ng  wi ri ng  and  a l l ows  easy retrofi t  of standard  swi tches ,  d immers  and  
l amps  wi th  the  new devices  described  i n  th is  standard ,  wi th  l i ttle  or no  configuration .  

The  fol l owing  standards  con tain  safety requ i rements  for control  devices  and  control  gear:  

– I EC 60669-2-1 ,  Swi tches  for household  and  s im i lar fixed  electrical  i nsta l lations  – Part 2-1 :  
Particu lar requ i rements  – E lectron ic swi tches,  

– I EC 61 347,  Lamp con trol  gear,  

– I EC 60968,  Sel f-bal l asted  l amps  for general  l i gh ti ng  services  – Safety requ irements,  

– I EC 62560,  Sel f-bal lasted  LED-lamps  for general  l i ghting  services  by vol tage  >  50  V – 
Safety speci fications.  
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DIGITAL LOAD SIDE TRANSMISSION  LIGHTING CONTROL (DLT)  –  
 

Part 1 :  Basic requ irements  
 
 
 

1  Scope 

This  I n ternational  Standard  speci fies  a  protocol ,  e lectrica l  i n terface  and  test procedures  for 
con trol  of e l ectron ic l igh ti ng  equ ipment by d ig i ta l  s ignals  over the  l oad  s ide  mains  wi ring .  

Safety requ i rements  are  not covered  by th is  standard .  

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 i es .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 60364  (a l l  parts) ,  Low-voltage electrical installations  

I EC 60038,  IEC standard voltages  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i tions  apply.  

3. 1   
load  side  
wire  from  the  output  of the  control  device  to  the  suppl y i nput  of one  or more  control  gear  

3.2   
in terface  

wires  used  for both  supply of AC mains  power and  data  transfer 

3.3   
control  device  
device  that i s  connected  to  the  i n terface  and  sends  commands  to  at  l east  one  con trol  gear 

[SOURCE:  I EC 62386-1 01 : 2009,  3 . 1 ,  mod i fied  — " i n  order to  con trol  other devices  (for 
example  l amp con trol  gear)  connected  to  the  same i n terface"  has  been  replaced  by " to  at  
l east one  con trol  gear"]  

3.4   
control  gear 
one or more  components  between  the  suppl y and  one  or more  lamps  wh ich  may serve  to  
transform  the  suppl y vol tage,  l im i t  the  curren t of the  l amp(s)  to  the  requ ired  va lue,  provide  
starting  vol tage  and  preheating  current,  prevent cold  starting ,  correct power factor or reduce  
rad io  i n terference.  

Note  1  to  en try:  Lamps  may have  an  i n teg rated  control  gear such  as  an  i n tegrated  compact  fl uorescent  l amp  or 
i n teg rated  LED  l amp.  Any references  to  control  gear wi l l  i ncl ude  any such  i n teg rated  l amps.  

[SOURCE:  I EC 62386-1 01 : 2009,  3. 2]  
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3.5   
master 
device  that i n i tiates  transm ission  of data  on  the  i n terface  

3.6   
slave  

device  that reacts  to  data  on  the  in terface  

3.7   
supply period  
time period  during  wh ich  power is  suppl ied  to  a  control  device  

3.8   
operating  period  

time period  during  wh ich  power is  suppl ied  to  a  control  gear 

3.9   
data period  

time period  during  wh ich  data  i s  transm i tted   

3. 1 0   
brightness  

l umen  outpu t of the  l i gh t source  

3. 1 1   
frame 

sequence  of consecutive  b i ts  

3. 1 2   
telegram  

complete  sequence  of consecu tive  frames  causing  a  reaction  i n  the  s lave  

3. 1 3   
group number 

number used  to  address  a  col lection  of con trol  gear  

3. 1 4  
response  time  

time taken  from  the  end  of a  te legram  to  the  reaction  of a  control  gear 

3. 1 5   
hal f wave  

posi tive  or negative  1 80°   of an  a. c.  s ine  wave starting  and  end ing  at the  zero  cross ing  poin t  

3. 1 6   
l igh ting  system  

combination  of a  control  device  and  one  or more  con trol  gear 

3. 1 7   
telegram  type  

speci fic con ten t of the  te legram  defin ing  the  message  transm i tted  

3. 1 8   
two-wire  device  

con trol  device  where  the  curren t for the  i n ternal  power supply  fl ows  through  the  control  gear 
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3. 1 9   
three-wire  device  
control  device  where  the  current for the  i n ternal  power suppl y i s  suppl ied  d i rectl y from  the  
mains  

3.20   
transmission  signal  
d i fference of the  vol tage  across  the  con trol  device  between  l og ical  states  during  the  data  
period  

3.21   
start-up  

trans i ti on  from  zero  l i gh t ou tpu t to  a  s tate  wi th  g reater than  zero  l i gh t ou tpu t  

4 General  description  

4.1  General  

The standard ization  of the  con trol  protocol  for con trol  of e lectron ic l i gh ting  equ ipment by load  
s ide  d ig i ta l  s i gnals  i s  i n tended  to  ach ieve  mu l ti -vendor i n teroperabi l i tyy between  control  
devices  and  con trol  gear,  i ncl ud ing  bu t not l im i ted  to:  CFL in tegrated  lamps,  LED  i n tegrated  
l amps  and  l i gh t sources  wi th  external  con trol  gear.  

4.2  Master-slave structure  

The control  gear operates  i n  s lave  mode on l y.  Consequentl y the  con trol  gear receives  
i n formation  on l y.  

The  control  device  operates  in  master mode on l y.  Consequentl y the  control  device  transm i ts  
i n formation  on l y.  

NOTE  B i -d i rectional  commun ication  cou l d  be  i n troduced  i n  fu tu re  parts  or ed i ti ons  of th i s  s tandard .  

4.3  Specification  overview 

Below is  a  l i s t of key capabi l i ti es  of th is  protocol :  

– On l y one  con trol  device  on  the  i n terface  operates  as  a  master.   

– The  con trol  gear operates  as  a  s lave.   

– The  maximum  number of control  gear on  one  i n terface  is  l im i ted  on l y by the  capabi l i ties  of 
the  control  device.  

– The  capabi l i ti es  of a  con trol  device  i nclude  the  maximum  perm issible  power of tota l  
connected  con trol  gear and  the  maximum  perm issible  number of connected  control  gear.  

– The  maximum  number of i nd ividual  groups  addressable  on  one  in terface  is  three.  

– B i -phase  cod ing  (Manchester cod ing)  wi th  error detection .  

– Effective  transm ission  rate:  200  b i t/s  at  50  Hz and  240  b i t/s  at 60  Hz.  

– Compatib le  wi th  mains  vol tages  1 00  V to  277  V.  

– Suppl y of power to  two-wire  con trol  devices  i s  provided .  

5 General  requirements  

5.1  Vol tage  rating  

This  standard  appl ies  to  one  or more  of the  fol l owing  mains  vol tages:  1 00  V,  1 20  V,  200  V,  
230  V,  277  V,  accord ing  to  I EC  60038.  
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5.2  Frequency rating  

Th is  standard  appl ies  to  one  or more  of the  fol lowing  mains  frequencies:  50  Hz,  60  Hz,  
accord ing  to  I EC  60038.  

5.3  Marking  of control  devices  and  control  gear 

The fo l l owing  in formation  shal l  be  provided  by the  manufacturer.  

Supported  te legram  types.   

I nd ication  i f a  control  gear does  not support group  number ass ignment.  

Factory ass igned  group number for control  gear wi th  a  fixed  factory group  ass ignment other 
than  group 0 .   

Maximum  number of group number ass ignments  for control  gear wi th  l im i ted  number of g roup  
number assignments.   

Requ ired  m in imum  number of connected  control  gear for con trol  devices  requ iring  more  than  
one  control  gear to  be  connected .   

NOTE  Two-wi re  contro l  devices  cou ld  need  a  suppl y cu rren t  that  exceeds  the  cu rrent-carrying  capabi l i ty provi ded  
by a  s i ng le  control  gear.  

6 Electrical  speci fication  

6.1  General  

To describe  the  e lectrica l  characteristics  of the  i n terface,  the  fol l owing  abbreviations  are  
used :  

VM  Mains  vol tage  (rated  nominal  va lue)  

VM( t)  I nstan taneous  value  of VM  

VPk  Peak vol tage  of VM  

VCD  Vol tage  between  the  l ine  s i de  (L)  and  l oad  s i de  term inals  of the  control  device  (see  
F igure  1 )  

ICD  Current  th rough  the  l oad  s ide  term inal  of the  con trol  device  (see  F igure  1 )  

ZCD  Impedance  between  the  l i ne  s ide  (L)  and  l oad  s ide  term inals  of the  con trol  device  

VCG  Vol tage  across  the  input  term inals  of the  control  gear (see  F igure  1 )  

ICG  Current  th rough  the  i npu t term inals  of the  con trol  gear (see  F igu re  1 )  

ZCG  Impedance  across  the  i npu t term inals  of the  con trol  gear 

PCG  Rated  i npu t power of the  con trol  gear 

n  Number of control  gear connected  wi th  one  control  device  

VSW  Vol tage  across  the  i npu t term inals  of the  con trol  gear at the  time that l eads  to  
d isabl ing  (suppl y period)  or enabl ing  (data  period)  the  bypass  

VData  Vol tage  between  the  l i ne  s i de  (L)  and  l oad  s i de  term inals  of the  control  device  
during  the  data  period  (see  6. 7)  

VTS  Transm ission  vol tage,  d i fference  of the  vol tage  between  the  l i ne  s i de  (L)  and  l oad  
s ide  term inals  of the  con trol  device  between  log ical  states;  s ignal  ampl i tude  of the  
transm ission  s i gnal  

VCDmin  Vol tage  between  the  l i ne  s i de  (L)  and  load  s i de  term inals  of the  control  device  when  
i ts  impedance ZCD  i s  m in imal  
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ICG_LC  Current-carrying  capabi l i ty of the  con trol  gear du ring  the  l ow current i n tervals  and  
the  data  period  

ICG_HC Current-carrying  capabi l i ty of the  control  gear du ring  the  h igh  current in terval  

VCG_HC  Maximum  value  for VCG  d uri ng  the  h igh  curren t phase  wi th  ICG  =  ICG_HC  

ICD_HC Lim i t for curren t ICD  d uring  the  h igh  current in terval ,  defi ned  by the  control  device  

tHB  Period  time of one  hal f-b i t  (see  F igure  7)  

tri se  T ime needed  to  i ncrease  the  vol tage  between  the  l i ne  s ide  (L)  and  load  s ide  

term inals  of the  control  device  (VData)  from  VCDmin  +  0 , 1 ×  VTS   to  VCDmin  +  0 , 9×VTS  

tfa l l  T ime needed  to  decrease  the  vol tage  between  the  l i ne  s i de  (L)  and  l oad  s ide  

term inals  of the  control  device  (VData)  from  VCDmin  +  0 , 9×VTS  to  VCDmin  +  0 , 1 ×VTS  

tCD_S  T ime after zero  crossing  when  the  control  device  stops  appl ying  vol tage  to  the  
con trol  gear 

IPO_low  Lower most l evel  for cu rrent carrying  capabi l i ty of the  con trol  gear during  power 

con trol l ed  off state  

IPO_h igh  Upper most l evel  for cu rrent carrying  capabi l i ty of the  con trol  gear during  power 
con trol led  off state  

VPO_low  Lower l im i t for vol tage  across  the  i npu t term inals  of the  control  gear to  provide  a  
curren t carrying  capabi l i ty I PO_l ow  d uring  power con trol l ed  off state  

VPO_hi gh  Upper l im i t for vol tage  across  the  i npu t term inals  of the  control  gear to  provide  a  

curren t carrying  capabi l i ty I PO_h i gh  d u ri ng  power con trol l ed  off state  

6.2  Wiring  method  

The wiring  of the  devices  is  i n  accordance wi th  the  i nsta l lation  ru les  g i ven  i n  the  I EC  60364  
series ,  and  a lso  wi th  the  national  wiring  ru les  appl icable  i n  the  country where  the  devices  are  
i nstal led .  

6.3  Wiring  d iagram  

The wi ri ng  of the  l i gh ting  system  uses  the  trad i ti onal  method  of breaking  the  control  device  
i n to  the  mains  connection  to  the  con trol  gear.  F igure  1  i s  an  example  of a  l i gh ti ng  system  wi th  
one  control  device  and  one  or two  control  gear.  

 

Figure 1  – Example  wi ring  d iagram  

6.4  Block d iagram  of the  control  gear 

For the  DLT function ,  i n  add i ti on  to  the  parts  usual l y used  in  a  control  gear,  the  fol lowing  may 
be  requ ired  (see  F igure  2) :  

•  a  recti fier un i t for recti fyi ng  the  mains  vol tage;  

•  a  bypass  that i s  able  to  carry speci fied  cu rrents  as  defined  for d i fferen t periods ;  

Control  device  Control  gear Control  gear 

L  

N  

VCD  

ICD  

ICG  VCG  ICG  VCG  

IEC 
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•  a  decoupl i ng  un i t that decouples  the  transm itted  data  from  the  mains  and  forwards  the  
transm ission  s i gnal  to  a  processing  un i t;  

•  a  process ing  un i t that acts  on  the  received  te legram  to  d ri ve  the  l amp control l er;  

•  a  l amp control ler to  suppl y l i ght em i tti ng  e lements ,  such  as  l ow pressure  d i scharge  lamps 
or LEDs;  

•  a  decoupl ing  d iode  i f the  i npu t capaci tance  of the  l amp control l er wou ld  d isturb  the  
reception  of the  transm ission  s ignal .  

 

Figure 2  – Example  of b lock d iagram  of control  gear 

6.5  Block d iagram  of the  control  device  

A con trol  device  (see  F igure  3)  comprises  an  e lectron ic power swi tch  wi th  i n tegrated  l og ic and  
zero  cross ing  detection  to  control  the  suppl y period ,  the  operating  period  and  the  data  period .  
For proper operation ,  a  power suppl y wi th  an  i n tegrated  cu rrent l im i ter i s  n ecessary for d ri vi ng  
the  ci rcu i try of the  con trol  device.  The  power requ i red  by the  control  device  depends  on  the  
des ign  of the  user i n terface.   

A data  modu lator provides  the  data  for the  con trol  gear.  

  

Figure 3  – Example of b lock d iagram  of control  device  

6.6  Electrical  characteristics  in  d i fferent periods  of the  mains  waveform  

6.6. 1  General  

Al l  va lues  i n  th is  subclause  are  re levant for both  2-wi re  and  3-wire  control  devices .  

Power supp ly 
wi th  i n teg rated  cu rren t l im i ter 
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6.6.2  Separation  of the  hal f-wave in to  time periods  

Al l  i n formation  g i ven  i n  th is  standard  is  re lated  to  a  ha l f-wave  of the  mains .  Due  to  the  polari ty 
change  between  subsequent hal f-waves,  a l l  val ues  are  regarded  as  absolu te  values.  

Each  hal f wave is  d i vided  i n to  three  periods:  Suppl y period ,  operating  period  and  data  period ,  
as  described  i n  F igure  4  and  6 . 6 . 3  to  6 . 6. 5.  

 

Figure 4 – Time periods  of each  hal f-wave  

6.6.3  Electrical  characteristics  of the  supply period  

6.6.3.1  General  

During  the  suppl y period  the  con trol  gear has  to  be  able  to  conduct a  curren t,  wh ich  a l l ows  
the  suppl y of power to  the  control  device  even  i n  a  two-wire  i nsta l l ation .  

The  suppl y period  is  d ivi ded  i n to  3  i n tervals ;  fi rst l ow current i n terval ,  h igh  curren t in terval  and  
second  l ow current  in terval  (see  F igure  5) .  

During  a l l  three  i n tervals,  the  control  device  and  the  control  gear shal l  comply wi th  the  
e lectrica l  characteristics  l i sted  i n  6 . 6 . 3 . 2 .  to  6 . 6. 3 . 4.  

The  control  gear may deactivate  i ts  current-carryi ng  capabi l i ty during  the  suppl y period  after i t  
has  not received  a  val i d  te legram  for two  m inutes.  

NOTE  Th is  i s  for reduci ng  power l osses  i n  case  a  con trol  gear i s  used  wi thout  a  con trol  device.  

IEC 

Vmai ns  

Vsw 

Suppl y 
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Operati ng  
period  

Data  
period  
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Figure 5  – Timing  of supply period  

6.6.3.2  F irst  low current in terval  

The purpose  of the  fi rst l ow current i n terval  i s  that the  control  gear provides  defined  
impedance s tarting  from  the  zero  crossing  of the  mains,  enabl i ng  the  zero  cross ing  detection  
i n  the  control  device.  Th is  makes  synchron ization  wi th  the  phase  of the  mains  possib le.  

Th is  i n terval  s tarts  wi th  the  zero  crossing  of the  mains  and  ends  at t ime t1 .  

During  th is  i n terval ,  the  control  gear shal l  provide  a  current  path  wi th  a  m in imum  current-
carrying  capabi l i ty of ICG_LC .  The  curren t ICG_LC  may be  carried  through  the  bypass  ci rcu i try 
and /or th rough  the  lamp con trol l er of the  con trol  gear (see  F igure  2) .  At smal l  i nput vol tages  
of the  control  gear when  ICG_LC  cannot be  reached  due  to  the  characteristics  of i ts  i nput  
ci rcu i try (e . g .  i n rush  curren t l im i ti ng  elemen ts),  on l y i ts  impedance ZCG  i s  defined .  

During  th is  i n terval ,  the  instan taneous  value  of the  current ICG  sha l l  not exceed  ICG( t)  as  

g iven  i n  Tables  1  to  5.  

At smal l  i npu t vol tages  of the  control  gear when  ICG_LC  cannot be  reached  due  to  the  

characteristics  of i ts  i nput ci rcu i try (e. g .  i n rush  curren t l im i ting  e lements) ,  i ts  impedance  and  
curren t-carrying  capabi l i ty are  defined  as  l i sted  in  Tables  1  to  5 .  
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6.6.3.3  H igh  current  i n terval  

The purpose  of the  h igh  curren t i n terval  i s  to  suppl y power to  the  control  device.  

Th is  i n terval  s tarts  at  time t1  and  ends  at  t ime t3.  

From  time t1  to  time t2 ,  the  con trol  gear shal l  provide  a  cu rrent path  wi th  a  m in imum  curren t-
carrying  capabi l i ty of ICG_HC .  The  current ICG_HC  may be  carried  through  the  bypass  ci rcu i try 

and /or through  the  lamp  control ler of the  control  gear (see  F igure  2).  The  impedance of the  
con trol  gear shal l  be  l ow enough  that the  vol tage  drop  does  not exceed  VCG_HC  when  cu rren t 
ICG  i s  l ower than  or equal  to  ICD_HC.  

The  control  gear may reduce i ts  curren t-carrying  capabi l i ty to  ICG_LC  when  the  vol tage  VCG  
across  i ts  term inals  exceeds  VCG_HC .  

From  time t1  to  time t2 ,  the  con trol  device  shal l  l im i t the  current ICD  th rough  i ts  term inals  to  
ICD_HC .  

From  time t2  to  time t3,  the  control  gear shal l  reduce  the  current-carryi ng  capabi l i ty of i ts  
curren t path  from  ICG_HC  to  ICG_LC .  

I t  i s  recommended  that the  control  device  l im i ts  the  curren t I
CD
 th rough  i ts  term inals  from  time  

t2  to  time  t3  as  l i s ted  i n  tables  1  to  5.  

6.6.3.4  Second  low current  i n terval  

The purpose  of the  second  l ow curren t i n terval  i s  to  provide  a  l ow curren t  path  to  al l ow the  
con trol  device  to  reduce the  vol tage  VCD  across  i ts  term inals  wi th  a  defi ned  s lew rate.  

From  time  t3  to  time t4 ,  the  con trol  gear shal l  provide  a  cu rrent  path  wi th  a  m in imum  curren t-
carrying  capabi l i ty of ICG_LC .  The  curren t ICG_LC  may be  carried  through  the  bypass  ci rcu i try 
and /or through  the  l amp con trol ler of the  control  gear (see  F igure  2) .  During  th is  i n terval ,  the  
i nstan taneous  value  of the  current ICG  sha l l  not exceed  ICG(t)  as  g i ven  in  Tables  1  to  5  except  

for a  s ing le  smal l  overshoot wh ich  has  a  maximum  leng th  of 1 0µs  and  a  maximum  ampl i tude  
of ICG (t)  *  1 , 5.  

Time t4  i s  when  the  i npu t vol tage  of the  con trol  gear VCG  exceeds  the  value  VSW .  

From  time t4  on ,  the  impedance  of the  con trol  gear is  no  l onger defined ;  the  bypass  may be  
deactivated .  

From  time t3  to  time t5 ,  the  control  device  shal l  decrease  i ts  impedance  ZCD.  The  vol tage  VCD  
across  the  control  device  is  VCDmin  from  the  time t5  at  the  l atest.  
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Table  1  – Nominal  mains  vol tage  1 00  V,  frequency 50  Hz  or 60  Hz  

 
Time rel ated  to  previous  zero  
crossing  of mains  vol tage  

Control  gear:  
curren t,  vol tage and  
impedance l im i ts  

Control  device:  
curren t,  vol tage  and  
impedance l im i ts  

F i rst l ow 
curren t 
i n terval  

0  µs  to  t1  =  520  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 not  
defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  330  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

I
CD

 and  Z
CD

 not  d efi ned  

I
CD

 <  1 8  mA recommended  

High  
curren t 
i n terval  

t1  =  520  µs  to  t2  =  790  µs  

I
CG_HC

 ≥  550  mA;  

V
CG

 ≤  V
CG_HC

 =  1 5  V i f 

I
CG

 ≤  550  mA 

I
CD_HC

 ≤  500  mA 

t2  =  790  µs  to  t3  =  860  µs  1 8  mA ≤  I
CG

 ≤  550  mA I
CD

 <  1 8  mA recommended  

Second  
low 

curren t 
i n terval  

t3  =  860  µs  to  t4 ;  

V
SW

 =  55  V (-0  /  +5  V)  

I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

See  Cl  6 . 6 . 3 . 4  for 
overshoot. detai l .  

Z
CD

 decreases  monoton ical l y 
to  m in imum  

V
CD

 d ecreases  monoton ical l y 
to  V

CDmi n
 

t4  to  t5  =  1  200  µs  

I
CG

 and  Z
CG

 not  defi ned  Operating  
period  

t  >  t5  =  1  200  µs  Z
CD

 =  M i n imum ;  V
CD

 =  V
CDmi n

 

 

Table  2  – Nominal  mains  vol tage  1 20  V;  frequency 50  Hz  or 60  Hz  

 
Time rel ated  to  previous  zero  
crossing  of mains  vol tage  

Control  gear:  
curren t,  vol tage and  
impedance l im i ts  

Control  device:  
curren t,  vol tage  and  
impedance  l im i ts  

F i rst l ow 
curren t 
i n terval  

0  µs  to  t1  =  500  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 n ot  
defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  330  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

I
CD

 and  Z
CD

 not  d efi ned  

I
CD

 <  1 8  mA recommended  

High  
curren t 
i n terval  

t1  =  500  µs  to  t2  =  790  µs  

I
CG_HC

 ≥  550  mA;  

V
CG

 ≤  V
CG_HC

 =  1 5  V i f 

I
CG

 ≤  550  mA 

I
CD_HC

 ≤  500  mA 

t2  =  790  µs  to  t3  =  860  µs  1 8  mA ≤  I
CG

 ≤  550  mA I
CD

 <  1 8  mA recommended  

Second  
low 

curren t 
i n terval  

t3  =  860  µs  to  t4 ;  

V
SW

 =  65  V (-0  /  +5  V)  

I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

See  6 . 6 . 3 . 4  for 
overshoot. detai l .  

Z
CD

 decreases  monoton ical l y 
to  m in imum  

V
CD

 d ecreases  monoton ical l y 
to  V

CDmi n
 

t4  to  t5  =  1  200  µs  

I
CG

 and  Z
CG

 not  defi ned  Operating  
period  

t  >  t5  =  1  200  µs  Z
CD

 =  M i n imum ;  V
CD

 =  V
CDmi n
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Table  3  – Nominal  mains  vol tage  200  V;  frequency 50  Hz  or 60  Hz  

 
Time rel ated  to  previous  zero  
crossing  of mains  vol tage  

Control  gear:  
curren t,  vol tage and  
impedance l im i ts  

Control  device:  
curren t,  vol tage  and  
impedance  l im i ts  

F i rst l ow 
curren t 
i n terval  

0  µs  to  t1  =  300  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 n ot  
defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  330  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

I
CD

 and  Z
CD

 not  d efi ned  

I
CD

 <  1 8  mA recommended  

High  
curren t 
i n terval  

t1  =  300  µs  to  t2  =  700  µs  

I
CG_HC

 ≥  400  mA;  

V
CG

 ≤  V
CG_HC

 =  20  V i f 

I
CG

 ≤  400  mA 

I
CD_HC

 ≤  350  mA 

t2  =  700  µs  to  t3  =  770  µs  1 8  mA ≤  I
CG

 ≤  400  mA I
CD

 <  1 8  mA recommended  

Second  
low 

curren t 
i n terval  

t3  =  770  µs  to  t4 ;  

V
SW

 =  1 05  V (-0  /  +1 0  V)  

I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

See  6 . 6 . 3 . 4  for 
overshoot. detai l .  

Z
CD

 decreases  monoton ical l y 
to  m in imum  

V
CD

 d ecreases  monoton ical l y 
to  V

CDmi n
 

t4  to  t5  =  1  200  µs  

I
CG

 and  Z
CG

 not  defi ned  Operating  
period  

t  >  t5  =  1  200  µs  Z
CD

 =  m in imum ;  V
CD

 =  V
CDmi n

 

 

Table  4  – Nominal  mains  vol tage  230  V;  frequency 50  Hz  or 60  Hz  

 
Time rel ated  to  previous  zero  
crossing  of mains  vol tage  

Control  gear:  
curren t,  vol tage and  
impedance l im i ts  

Control  device:  
curren t,  vol tage  and  
impedance  l im i ts  

F i rst l ow 
curren t 
i n terval  

0  µs  to  t1  =  300  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 not  
defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  330  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

I
CD

 and  Z
CD

 not  d efi ned  

I
CD

 <  1 8  mA recommended  

High  
curren t 
i n terval  

t1  =  300  µs  to  t2  =  700  µs  

I
CG_HC

 ≥  400  mA;  

V
CG

 ≤  V
CG_HC

 =  20  V i f 

I
CG

 ≤  400  mA 

I
CD_HC

 ≤  350  mA 

t2  =  700  µs  to  t3  =  770  µs  1 8  mA ≤  I
CG

 ≤  400  mA I
CD

 <  1 8  mA recommended  

Second  
low 

curren t 
i n terval  

t3  =  770  µs  to  t4 ;  

V
SW

 =  1 20  V (-0  /  +1 0  V)  

I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA  

See  6 . 6 . 3 . 4  for 
overshoot. detai l .  

Z
CD

 decreases  monoton ical l y 
to  m in imum  

V
CD

 d ecreases  monoton ical l y 
to  V

CDmi n
 

t4  to  t5  =  1  200  µs  

I
CG

 and  Z
CG

 not  defi ned  Operating  
period  

t  >  t5  =  1  200  µs  Z
CD

 =  M i n imum ;  V
CD

 =  V
CDmi n

 

 

Copyright International  Electrotechnical  Commission  



I EC 62756-1 : 201 5  © I EC  201 5  – 1 9  – 

Table  5  – Nominal  mains  vol tage  277  V;  frequency 50  Hz  or 60  Hz  

 
Time  rel ated  to  previous  
zero  crossing  of mains  

vol tage  

Control  gear:  
curren t,  vol tage  and  impedance 

l im i ts  

Control  device:  
curren t,  vol tage and  
impedance l im i ts  

F i rst l ow 
curren t 
i n terval  

0  µs  to  t1  =  300  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 n ot  defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  460  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 3  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

I
CD

 and  Z
CD

 not  d efi ned  

I
CD

 <  1 3  mA recommended  

High  
curren t 
i n terval  

t1  =  300  µs  to  t2  =  700  µs  

I
CG_HC

 ≥  400  mA;  

V
CG

 ≤  V
CG_HC

 =  20  V i f 

I
CG

 ≤  400  mA 

I
CD_HC

 ≤  350  mA 

t2  =  700  µs  to  t3  =  770  µs  1 3  mA ≤  I
CG

 ≤  400  mA I
CD

 <  1 3  mA recommended  

Second  
low 

curren t 
i n terval  

t3  =  770  µs  to  t4 ;  

V
SW

 =  1 45  V (-0  /  +1 0  V)  

I
CG_LC

 ≥  1 3  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA  

 

See 6. 6. 3. 4  for overshoot. detai l .  

Z
CD

 d ecreases  monoton ical l y 
to  m in imum  

V
CD

 d ecreases  monoton ical l y 
to  V

CDmi n
 

t4  to  t5  =  1  200  µs  

I
CG

 and  Z
CG

 not  defi ned  Operating  
period  

t  >  t5  =  1  200  µs  Z
CD

 =  M i n imum ;  V
CD

 =  V
CDmi n

 

 

6.6.4  Electrical  characteristics  of the  operating  period  

During  th is  period ,  the  mains  vol tage  m inus  VCDmin  sha l l  be  appl i ed  to  the  con trol  gear in  

order to  suppl y the  con trol  gear wi th  power.  

During  th is  period ,  the  impedance of the  control  device  ZCD  sha l l  be  at  i ts  m in imum,  and  
therefore  the  vol tage  across  the  control  device  VCD  i s  VCDmin .  

6.6.5  Electrical  characteristics  of the  data  period  

6.6.5.1  General  

I n  th is  period ,  the  control  device  generates  the  data  for con trol l i ng  the  control  gear.  

The  control  device  and  the  control  gear shal l  comply wi th  the  e lectrical  characteristics  l i sted  i n  
6. 6. 5. 2 .  

The  con trol  gear may deactivate  i ts  current-carryi ng  capabi l i ty during  the  data  period  after i t  
has  not received  a  val i d  te legram  for two  m inutes.  

NOTE  Th is  i s  for reduci ng  power l osses  i n  case  a  control  gear i s  used  wi thout  a  con trol  device.  

During  the  data  period ,  the  control  gear provides  defined  impedance,  enabl ing  the  zero  
cross ing  detection  i n  the  con trol  device  and  i n  the  con trol  gear.  Th is  makes  synchron ization  
wi th  the  phase  of the  mains  possib le.  
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Figure 6  – Timing  data period  

6.6.5.2  Characteristics  of DLT devices  during  the  data  period  

The  data  period  starts  at time  t6  and  ends  at  the  next zero  cross ing  of the  mains.  See  
Figure  6 .  

Time t6  i s  when  the  i npu t  vol tage  of the  con trol  gear VCG  fa l l s  below the  va lue  VSW .  

From  time t6  to  the  end  of the  period ,  the  control  gear shal l  provide  a  curren t path  wi th  a  
m in imum  curren t-carrying  capabi l i ty of ICG_LC .  The  current ICG_LC  may be  carried  through  the  

bypass  ci rcu i try and /or th rough  the  l amp con trol l er of the  control  gear (see  F igure  2) .   

During  th is  period ,  the  i nstantaneous  value  of the  curren t ICG  shal l  not exceed  ICG( t)  as  g iven  

i n  Tables  6  to  1 0.  

At smal l  i npu t vol tages  of the  control  gear when  ICG_LC  cannot be  reached  due  to  the  
characteristics  of i ts  i nput ci rcu i try (e. g .  i n rush  curren t l im i ting  e lements) ,  i ts  impedance  and  
curren t-carrying  capabi l i ty are  defined  as  l i sted  i n  Tables  6  to  1 0.  

From  time  t7  to  time t8 ,  the  con trol  gear shal l  be  ready for data  reception .  

The  con trol  device  shal l  transm i t a  s ing le  frame between  time t7  and  time t8  complying  wi th   
6 . 7  (see  Clause  7  for data  tim ing ).  
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From  time t8  to  the  end  of the  period ,  VCD  shal l  not exceed  VData  =  VTS  +  VCDmin .  

Table  6  – Nominal  mains  vol tage  1 00  V;  frequency 50  Hz  or 60  Hz  

Time before  next 
projected  zero  crossing  

of mains  vol tage  

Control  gear:  
curren t,  vol tage  and  impedance  

l im i ts  

Control  device:  
curren t,  vol tage  and  impedance  

l im i ts  

t6  to  t7  =  800  µs;  

V
SW

 =  55  V (-0  /  +5  V)  

I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

Z
CD

 =  m in imum  

V
CD

 ≤  V
CDmi n

 

t7  =  800  µs  to  t8  =  250  µs  
Z
CD

 =  m in imum  
V
CD

 =  V
Data

 

t8  =  250  µs  to  0  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 n ot  defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  330  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

V
CD

 ≤  V
Data

 

 

Table  7  – Nominal  mains  vol tage  1 20  V;  frequency 50  Hz  or 60  Hz  

Time before  next 
projected  zero  crossing  

of mains  vol tage  

Control  gear:  
Current,  vol tage  and  impedance  

l im i ts  

Control  device:  
curren t,  vol tage  and  impedance  

l im i ts  

t6  to  t7  =  800  µs;  

V
SW

 =  55  V (-0  /  +5  V)  

I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

Z
CD

 =  m in imum  

V
CD

 ≤  V
CDmi n

 

t7  =  800  µs  to  t8  =  250  µs  
Z
CD

 =  m in imum  
V
CD

 =  V
Data

 

t8  =  250  µs  to  0  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 n ot  defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  330  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

V
CD

 ≤  V
Data

 

 

Table  8  – Nominal  mains  vol tage  200  V;  frequency 50  Hz  or 60  Hz  

Time before  next 
projected  zero  crossing  

of mains  vol tage  

Control  gear:  
Current,  vol tage  and  impedance  

l im i ts  

Control  device:  
Current,  vol tage and  impedance  

l im i ts  

t6  to  t7  =  800  µs;  

VSW =  1 05  V (-0  /  +1 0  V)  

ICG_LC ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

ZCD =  m in imum  

VCD ≤  VCDm in  

t7  =  800  µs  to  t8  =  250  µs  
ZCD =  m in imum  
VCD =  VData  

t8  =  250  µs  to  0  µs  

0  V ≤  VCG ≤  3  V:  ZCG not  defi ned  

3  V <  VCG ≤  6  V:  ZCG ≤  330  Ω  

VCG  >  6  V:  ICG_LC ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

V
CD

 ≤  V
Data
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Table  9  – Nominal  mains  vol tage  230  V;  frequency 50  Hz  or 60  Hz  

Time before  next 
projected  zero  crossing  

of mains  vol tage  

Control  gear:  
curren t,  vol tage  and  impedance 

l im i ts  

Control  device:  
curren t,  vol tage  and  impedance 

l im i ts  

t6  to  t7  =  800  µs;  

V
SW

 =  1 20  V (-0  /  +1 0  V)  

I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

Z
CD

 =  M i n imum  

V
CD

 ≤  V
CDmi n

 

t7  =  800  µs  to  t8  =  250  µs  
Z
CD

 =  M i n imum  
V
CD

 =  V
Data

 

t8  =  250  µs  to  0  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 n ot  defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  330  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 8  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

V
CD

 ≤  V
Data

 

 

Table  1 0  – Nominal  mains  vol tage 277  V;  frequency 50  Hz  or 60  Hz  

Time before  next 
projected  zero  crossing  

of mains  vol tage  

Control  gear:  
curren t,  vol tage  and  impedance  

l im i ts  

Control  device:  
curren t,  vol tage  and  impedance  

l im i ts  

t6  to  t7  =  800  µs;  

V
SW

 =  1 45  V (-0  /  +1 0  V)  

I
CG_LC

 ≥  1 3  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

Z
CD

 =  m in imum  

V
CD

 ≤  V
CDmi n

 

t7  =  800  µs  to  t8  =  250  µs  
Z
CD

 =  m in imum  
V
CD

 =  V
Data

 

t8  =  250  µs  to  0  µs  

0  V ≤  V
CG

 ≤  3  V:  Z
CG

 n ot  defi ned  

3  V <  V
CG

 ≤  6  V:  Z
CG

 ≤  460  Ω  

V
CG

 >  6  V:  I
CG_LC

 ≥  1 3  mA 

I
CG

(t)  ≤  
2

M

CGM )(

V

PtV ⋅
+  25  mA 

V
CD

 ≤  V
Data  
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6.7  Data s ignal  vol tage range and  tim ing  

The shape of the  received  and  transm i tted  data  s i gnal  shal l  be  as  i l l ustrated  i n  F igu re  7  and  
Table  1 1 .  

 

Figure 7  – Rise time  and  fal l  time at the  control  i n terface  

Table  1 1  – Electrical  characteristics  of the  data  s ignal  

Mains  1 00  V  1 20  V  200  V  230  V  277  V  

tHB  [µs]  
42 , 5  to  57, 5  

typ:  50  
42, 5  to  57, 5  

typ:  50  
42 , 5  to  57, 5  

typ:  50  
42 , 5  to  57, 5  

typ:  50  
42, 5  to  57, 5  

typ:  50  

tfa l l  [µs]  
7  to  20  
typ:  1 4  

7  to  20  
typ:  1 4  

1 5  to  30   
typ:  22, 5  

1 5  to  30   
typ:  22 , 5  

1 5  to  30   
typ:  22, 5  

tri se  [µs]  
7  to  20  
typ:  1 4  

7  to  20  
typ:  1 4  

1 5  to  30  
typ:  22 , 5  

1 5  to  30  
typ:  22, 5  

1 5  to  30  
typ:  22 , 5  

VTS  [V]  
5  to  8  
typ:  7  

5  to  8  
typ:  7  

1 4  to  1 6  
typ:  1 5  

1 4  to  1 6  
typ:  1 5  

1 4  to  1 6  
typ:  1 5  

 

6.8  Power up  tim ing   

During  power up,  the  control  device  and  the  con trol  gear shal l  comply wi th  the  characteristics  
defined  for the  power control led  off state  (see    6 . 9. 2).  

The  master shal l  s tart transm itting  data  wi th in  2  m inutes  after the  mains  power i s  suppl ied  
con tinuous l y to  the  con trol  gear.  

I t  i s  recommended  that the  master starts  transm itti ng  data  wi th in  s i x complete  hal f waves  after 
the  mains  power i s  suppl ied  con tinuous l y to  the  control  gear.  

The  s l ave  shal l  be  ready for reception  of data  wi th in  40  complete  hal f waves  of the  mains  
power being  suppl ied  conti nuousl y to  the  con trol  gear.  

VTS  

tHB  

90  %  90  %  

1 0  %  
1 0  %  

50  %  50  %  50  %  

VData  

VCDm in  

t 

V
 

tfa l l  tri se  

tHB  

IEC 
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The  s lave  shal l  be  ready to  provide  a  curren t path  wi th  a  curren t-carrying  capabi l i ty of ICG_HC  
(see  6. 6. 3. 3)  wi th in  three  complete  hal f waves  of mains  after mains  vol tage  i s  suppl ied  
con tinuous l y to  the  con trol  gear.  

6.9  Electrical  characteristics  during  the off state  of control  gear 

6.9. 1  General  

The off state  of a  con trol  gear is  when  a  connected  l amp i s  not em i tti ng  l i gh t.  

There  are  two types  of off state  of a  control  gear,  depend ing  on  the  functional i ty of the  control  
gear:  a  power control led  off state  and  a  te legram  con trol l ed  off state.  

6.9.2  Power control led  off state  

To set a  control  gear i n  the  power control led  off state,  the  con trol  device  wi l l  i ncrease  i ts  
impedance ZCD  u n ti l  the  control  gear i s  not suffi cien tl y suppl ied  wi th  power to  operate  the  

l amp.  

A control  device  that  needs  no  suppl y during  the  off state  of a l l  connected  con trol  gear may 
open  the  current  l oop  of the  system ,  e . g .  by means  of a  mechan ical  swi tch .  

A control  device  that needs  a  power suppl y a lso  during  the  off state  of a l l  connected  control  
gear requ ires  that the  connected  control  gear provide  a  current path ,  a l though  no  l amp is  
operated .  

I f none  of the  connected  con trol  gear i s  ab le  to  provide  the  current  path  due  to  power not 
being  suppl ied ,  the  impedance ZCG  of the  con trol  gear wi l l  i ncrease.  

The  con trol  device  may reduce i ts  impedance  ZCD  to  suppl y power to  the  connected  control  
gear i n  order to  form  a  cu rrent  path  that carries  the  needed  suppl y current ICD .  

By reducing  ZCD ,  the  vol tage  VCD  wi l l  decrease  and  the  vol tage  VCG  wi l l  i ncrease,  thus,  a l l  

connected  control  gear are  energ ized  and  the  requ ired  current path  is  generated  i n  the  
system  to  carry the  requ i red  suppl y current ICD  of the  control  device.  

The  control  gear shal l  provide  a  current path  wi th  a  m in imum  current carrying  capabi l i ty of 
IPO_low  when  the  vol tage  VCG  i s  i n  the  range  of VPO_low  to  VPO_high .  When  the  vol tage  VCG  i s  
i n  the  range  of VPO_h igh  to  VSW ,  the  con trol  gear shal l  provide  a  curren t path  wi th  a  m in imum  
curren t carrying  capabi l i ty of IPO_hi gh  (see  Table  1 2).  

The  curren t carrying  capabi l i ty of the  con trol  gear is  not defi ned  for VCG  be low VPO_low.  

The  con trol  gear shal l  not operate  the  lamp when  the  vol tage  VCG  i s  below VSW .  

The  con trol  device  shal l  l im i t  the  cu rrent  to  a  l evel  that ensures  the  vol tage  VCG  d oes  not 
exceed  VSW .  

Table  1 2  – Currents  and  Voltages  for control  gear during  the power control led  off state  

V
M
 [V]  1 00  1 20  200  230  277  

V
PO_l ow

 [V]  1 5  1 5  1 5  1 5  1 5   

V
PO_h i gh

 [V]  30  30  50  50  50   

I
PO_l ow

 [mA]  ≥  3  ≥  3  ≥  3  ≥  3  ≥  3   

I
PO_h i gh

 [mA]  ≥  1 5  ≥  1 5  ≥  1 5  ≥  1 5  ≥  1 5   
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6.9.3  Telegram  control led  off state  

To set a  con trol  gear i n  te legram  control l ed  off state,  the  bri gh tness  value  0  (see   1 0. 2. 3)  shal l  
be  transm i tted  to  th is  con trol  gear.  

A control  gear set i n  te legram  con trol led  off state  shal l  comply wi th  the  requ irements  l i s ted  i n   
 6 . 6 . 2  (e lectrical  characteristics  of suppl y period ).  

To  reduce  power losses  telegram  con trol l ed  off state  shou ld  not be  used  to  turn  off a l l  
connected  con trol  gear.  Power control led  off state  shou ld  be  used  i nstead  (see   6 . 9. 2) .  

7 Data timing  

7. 1  General  

I n formation  is  transm i tted  us ing  Manchester cod ing  (b i -phase  cod ing).  

One  frame shal l  be  transm i tted  du ring  each  ha l f-wave.  I n  each  frame,  two  b i ts  form ing  a  data  
frame or the  “start of te legram”  frame shal l  be  transm itted .  

7.2  In formation  bi t  timing  

The l ength  tHB  of a  ha l f-b i t  sha l l  comply wi th  6. 7  (see  F igure  7  and  Table  1 1 ).  

7.3  Permissible  frames  

There  are  5  types  of frame;  these  are  shown  in  F igures  8  to  1 2 .  

The  fi rst ha l f-bi t  of a  frame transm i tted  by the  con trol  device  shal l  be  VTS  =  h igh .  

Each  frame shal l  be  term inated  wi th  one  hal f-bi t wi th  VTS  =  l ow.  

 

Figure  8  – Transmission  of “start of telegram”  

 

Figure 9  – Transmission  of fi rst  b i t 0 ,  second  bi t  0  

V
TS  

“0“  ”0“  

tHB  tHB  tHB  tHB  tHB  tHB  

IEC  

VTS  

tHB  tHB  tHB  tHB  tHB  tHB  

IEC  
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Figure  1 0  – Transmission  of fi rst  bi t  0 ,  second  bi t  1   

 

Figure  1 1  – Transmission  of fi rst bi t  1 ,  second  bi t  0  

 

Figure  1 2  – Transmission  of fi rst  bi t  1 ,  second  bi t  1  

8 Telegram  structure  

8. 1  General  

A te legram  consists  of several  consecutive  frames.  During  normal  operation ,  one  frame  of the  
te legram  shal l  be  transm itted  during  every hal f wave of the  mains .  Frames  shal l  comply wi th   
 7 . 3 .  

The  fi rst frame of a  te legram  shal l  a lways  be  a  “start of te legram”  frame (see  F igure  8).  

The  second  and  a l l  subsequen t frames  of a  telegram  shal l  be  data  frames  (see  F igures  9  to  
1 2) .   

Every data  transm ission  starts  wi th  the  most s i gn i ficant b i t  (MSB),  fo l l owed  by b i ts  wi th  
decreasing  s ign i ficance  and  ends  wi th  the  l east s i gn i ficant b i t.  Th is  structure  is  va l i d  wi th in  
every data  frame and  for every part of the  telegram  wi th  i den tical  type  of i n formation .  

Each  s lave  shal l  anal yse  the  te legram  for fram ing  errors ,  pari ty errors,  and  l eng th .  I f an  error 
is  detected  or a  te legram  is  received  i ncompletel y or i ncorrectl y,  the  s l ave  shal l  i gnore  the  
en ti re  telegram .  I f the  l eng th  of a  received  te legram  is  too  short,  the  s l ave  shal l  i gnore  the  

“0“  

tHB  tHB  tHB  tHB  tHB  tHB  

VTS  

IEC  

“1 “  

“1 “  

tHB  tHB  tHB  tHB  tHB  tHB  

VTS  

IEC  

“1 “  

“0“  “1 “  

VTS  

IEC  

tHB  tH  tH  tH  tH  
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i ncomplete  te legram .  I f the  l ength  of a  received  te legram  is  too  l ong  (at l east one  erroneous  
add i ti onal  frame),  the  control  gear may react to  the  a l ready received  frames.  

The  s l ave  shal l  be  ready to  start  reception  of a  new te legram  a t any “start of te legram”  frame.  

Telegrams are  con tinuousl y transm i tted  by the  master.  For te legrams  requ iring  fast response  
time,  masters  may abort transm ission  of a  curren t te legram  at any poin t and  immed iatel y s tart  
transm ission  of a  new telegram  at the  next  data  period .  

8.2  Telegrams  

8.2. 1  General  

Fol lowing  the  “start of telegram”  frame,  data  frames  are  transm i tted  con tain ing  g roup  number,  
te legram  type,  pari ty b i t  and  data  b i ts  needed  to  con trol  the  s laves  i n  accordance  wi th  the  
te legram  type.  

8.2.2  Group number 

The data  frame 1  sha l l  represent a  g roup number from  0  to  3.  Devices  that do  not support 
group number ass ignment shal l  on l y transm i t  or react to  group  number 0 .  

8.2.3  Telegram  type  

The data  frame 2  and  3  sha l l  represent the  te legram  type,  telegram  types  shal l  be  from  0  to  7  
(see  Table  1 3) .  

8.2.4  Pari ty b i t  

The  second  data  b i t  of data  frame 3  shal l  be  a  pari ty b i t  wh ich  i ncludes  al l  the  b i ts  in  the  
te legram .  

A pari ty b i t  1  shal l  be  transm i tted  i f the  number of b i ts  wi th in  a  complete  te legram  wi th  value  1  
is  odd .  

A pari ty b i t  0  shal l  be  transm itted  i f the  number of b i ts  wi th in  a  complete  te legram  wi th  value  1  
is  even .  

8.2.5  Data for control  of the  control  gear 

Fol lowing  the  pari ty b i t  (see  8. 2. 4) ,  the  data  for control l i ng  the  con trol  gear i s  transm i tted .  The  
structu re  of th is  control  data  is  defined  in  accordance  wi th  the  te legram  type  that i s  addressed  
(see  Clause  9).  

9  Defin i tion  of telegram  types  

9. 1  Summary of telegram  types  

There  are  8  defined  te legram  types  as  l i s ted  i n  Table  1 3 .  

Copyright International  Electrotechnical  Commission  



 – 28  – I EC 62756-1 : 201 5  © I EC  201 5  

Table  1 3  – Telegram  types  

Type  Tel egram  

0  Bri gh tness  

1  Colour con trol   

2  Colour temperatu re  control  

3  Reserved  

4  Reserved  

5  Commission ing ,  g roupi  n umber assignment 

6  Manufactu rer speci fi c  te l egrams   

7  Reserved  for extended  telegrams 

 

9.2  Telegram  type  0:  Brightness  

The structure  of the  Brightness  te legram  shal l  be  as  shown  i n  F igure  1 3.  

Frame “start  of te l eg ram”  Data  frame  1  Data  frame 2  Data  frame  3  

 g1 ,  g2  0 ,  0  0 ,  p  

Data  frame 4  Data  frame 5  Data  frame 6  Data  frame  7  

b1 ,  b2  b3,  b4  b5,  b6  b7,  b8  

 

g  =  g roup  number (0  to  3) ;  g 1  =  MSB  

p  =  pari ty  

b  =  bri gh tness  (0  to  255);  b1  =  MSB  

NOTE  Brightness  va l ue  0  tri ggers  a  te l eg ram  contro l l ed  off s tate  of the  control  gear (see  6 . 9. 2).  

Figure 1 3  – Brightness  telegram  

9.3  Telegram  type  1 :  Colour control  

The  structure  of the  colour control  te legram  shal l  be  as  shown  i n  F igure  1 4 .  

See  1 0 . 3  for description  of colour x  and  colour y.  

Frame “start  of 
te l eg ram”  

Data  frame 1  Data  frame  2  Data  frame 3  

 g1 ,  g2  0 ,  0  1 ,  p  

Data  frame 4  Data  frame 5  Data  frame  6  Data  frame 7  Data  frame  8  Data  frame 9  

x1 ,  x2  x3,  x4  x5,  x6  x7,  x8  x9,  x1 0  x1 1 ,  x1 2  

Data  frame 1 0  Data  frame  1 1  Data  frame 1 2  Data  frame  1 3  Data  frame 1 4  Data  frame  1 5  

y1 ,  y2  y3,  y4  y5,  y6  y7,  y8  y9,  y1 0  y1 1 ,  y1 2  

 

g  =  g roup  number (0  to  3) ;  g 1  =  MSB  

p  =  pari ty  

x =  Colour ×  (0  to  4095);  x1  =  MSB  

y =  Colour y (0  to  4095);  y1  =  MSB  

Figure 1 4 – Colour control  telegram  
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9.4  Telegram  type  2:  Colour temperature control  

The structure  of the  Colour temperature  te legram  shal l  be  as  shown  i n  F igure  1 5.  

NOTE  See  1 0 . 4  for descri pti on  of colou r temperatu re.  

Frame  “start  of te l egram”  Data  frame  1  Data  frame  2  Data  frame 3  

 g1 ,  g2  0 , 1  0 ,  p  

Data  frame 4  Data  frame 5  Data  frame 6  Data  frame  7  

c1 ,  c2  c3,  c4  c5,  c6  c7,  c8  

 

g  =  g roup  number (0  to  3) ;  g 1 =MSB  

p  =  pari ty  

c  =  colour temperatu re  (0  to  255);  c1  =  MSB;   

Figure 1 5 – Colour temperature  telegram  

9.5  Telegram  type  3   

Telegram  type  3  i s  reserved  for fu ture  use.  

9.6  Telegram  type  4  

Telegram  type  4  i s  reserved  for fu ture  use.  

9.7  Telegram  type  5:  commissioning:  Group number assignment   

The structure  of the  Group number assignment te legram  shal l  be  as  shown  i n  F igure  1 6.  

NOTE  Each  te legram  contai ns  one  frame  wi th  commiss ion  mode  bi ts  (m1 ,  m2),  val ues  other than  “0 , 0”   a re  
reserved  for fu tu re  use   

Frame “start of 
telegram”  

Data  frame 1  Data  frame 2  Data  frame 3  Data  frame 4  

 g 1 ,  g2  1 ,  0  1 ,  p  m1 ,  m2  

 

g  =  g roup  number 0  to  3 ;  g 1 =MSB  

p  =  pari ty  

m  =  commission  mode  bi ts  

Figure  1 6  – Group number assignment telegram  
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9.8  Telegram  type  6:  Manufacturer specific  

The structure  of a  Manufacturer speci fic te legram  shal l  be  as  shown  is  F igu re  1 7.  

Frame “start of 
telegram”  

Data  frame 1  Data  frame 2  Data  frame 3  

 g 1 ,  g2  1 , 1  0 ,  p  

Data  frame 4  Data  frame 5  Data  frame 6  Data  frame 7  Data  frame 8  Data  frame 9  

m1 ,m2 m3,  m4 m5,  m6  m7,  m8 m9,  m1 0  m1 1 ,  m 1 2  

Data  frame 1 0  Data  frame 1 1  Data  frame 1 2  Data  frame 1 3  
Data  frame  

1 4  

Data  frame  

1 5  

n1 ,  n2  n3,  n4  x,  x x,  x x,  x x,  x 

Up to  1 5  add i tional  bytes  

(60  data  frames)   

 

g  =  g roup  number (0  to  3);  g 1 =MSB  

p  =  pari ty  

m  =  manufacturer i den ti fi er (0  to  2047  free  to  use,  2048-4095  are  reserved  and  shal l  n ot  be  u sed . )  

n  =  number of bytes  i n  payl oad  (0  to  1 5  =  1  to  1 6  payl oad  bytes)  

x =  undefi ned  payload  data  b i ts .  

Figure  1 7  – Manufacturer specific telegram  

9.9  Telegram  type  7:  extended  telegram  

Telegram  type  7  i s  reserved  for extended  te legrams  and  is  for fu ture  use.  

1 0  Method  of operation  

1 0. 1  General  

Control  gear shal l  react on l y to  te legram  types  that  are  supported  by the  control  gear.  

Al l  connected  control  gear shal l  react to  te legrams  correspond ing  to  group  number 0.  

Control  gear may be  capable  of being  assigned  to  one  group number:  1 ,  2  or 3.  I n  the  case  of 
a  control  gear wi th  mu l ti p le  ou tpu ts,  each  ou tpu t may be  ass igned  to  any one  group  number:  
1 ,  2  or 3.  

Control  gear supporting  group  number assignment shal l  react to  te legrams  wi th  group  
numbers  correspond ing  to  the  ass igned  group  number 1 ,  2  or 3  i n  add i tion  to  group  number 0 .  

Control  gear not assigned  to  group number 1 ,  2  or 3  shal l  not react to  te legrams  wi th  g roup  
number 1 ,  2  or 3.  

Control  gear capable  of chang ing  group number assignment shal l  have  e i ther a  manual  
means  to  set the  g roup  number,  such  as  a  mechan ical  swi tch  or i t  shal l  react to  sequences  as  
described  in  1 0 .5 .  Both  methods  may be  employed .   I f both  methods  are  employed ,  the  
con trol  gear shal l  i gnore  te legram  control led  g roup  ass ignment i f i ts  manual  means  i s  set to  
group  numbers  other than  0.   

I t  i s  recommended  that any con trol  gear capable  of group ass ignment shou ld  not be  factory 
ass igned  to  group  number 1 ,  2  or 3 .  
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Al l  control  devices  shal l  be  capable  of send ing  te legrams  wi th  g roup number 0.  I n  add i tion ,  
con trol  devices  may be  capable  of send ing  te legrams wi th  group  number 1 ,  2  and  3 .  

1 0.2  Brightness   

1 0 .2. 1  General  

A control  gear that accepts  the  bri gh tness  te legram  shal l  meet the  fo l l owing  requ i rements .  

1 0.2.2  Response time  

I f the  lamp is  em i tti ng  l i gh t,  the  con trol  gear shal l  react wi th in  1 00  ms  after successfu l  
reception  of a  brigh tness  te legram  wi th  a  change i n  brigh tness  value.  

1 0.2.3  Light  output l evel  

The control  gear shal l  provide  su i table  ou tput to  a  connected  l amp to  meet the  l i gh t ou tpu t 
l evel  requ i rements  shown  i n  Table  1 4 .  

Table  1 4  – Dimming  characteristic  

Brightness  value  Light outpu t l evel  

0  Teleg ram  con tro l l ed  off s tate  (see  6 . 9).  

1  M in imum  stable  l i gh t  ou tpu t  that  the  l amp  i s  capabl e  of produci ng  

255  Maximum  stable  l i gh t  ou tpu t  that  the  l amp  i s  capabl e  of producing  

1 80  45  %  to  55  %  of (maximum  l i gh t  ou tpu t  – m in imum  l i gh t  ou tpu t)   

1  to  255  Monoton ic l i g h t  l evel  changes  from  m in imum  to  maximum  l i gh t  ou tpu t  

 

I t  i s  recommended  that the  con trol  gear manufacturer employ means  to  provide  smooth  l i ght  
l evel  transi tions  from  one  brigh tness  l evel  to  another and  that a  square- law d imm ing  cu rve  i s  
used .  

Based  on  DLT-system  capabi l i ty,  i t  i s  recommended  that the  con trol  gear manufacturer 
employ means  to  provide  a  m in imum  brigh tness  level  l ower or equal  to  1 0  %.  

1 0.2.4  Start-up  

The  brigh tness  te legram  type  0  wi th  a  value  greater than  0  sha l l  be  transm i tted  fi rst a t start-
up.  

I t  i s  recommended  that the  bri gh tness  as  last ad justed  shou ld  be  the  con trol  gear’s  ou tput 
upon  s tart-up  from  power control led  off state.  

1 0.3  Colour control  

1 0 .3. 1  General  

Control  gear that accepts  the  colour te legram  shal l  meet the  fol lowing  requ irements .  

1 0.3.2  Colour (x,  y)  

The  ou tpu t colour shal l  correspond  as  closel y as  poss ib le  to  that shown  in  F igure  1 8  for that 
poin t i n  colour space defined  by the  x  and  y  coord inates.  The  tota l  ou tput  l i ght i n tens i ty sha l l  
depend  on  the  requested  x  and  y  coord inates  and  the  brigh tness  level .  
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The  chosen  1 2-bi t resolu tion  i s  su fficien t to  d is ti ngu ish  a l l  colours .  The  scal i ng  of x  and  y  by a  

factor of 0 , 84  l eads  to  an  en larged  resolu tion .  

The  i n teger va lue  representing  x  shal l  be  x  / 0 , 84  *  4096  

The  i n teger va lue  represen ting  y  shal l  be  y  /  0 , 84  *  4096  

 

Figure 1 8  – The  C IE  1 931  colour space  chromatici ty d iagram  

1 0.3.3  Response time  

I f the  lamp i s  on ,  the  con trol  gear shal l  react wi th  a  change i n  colour value  wi th in  1 00  ms  after 
successfu l  reception  of a  colour con trol  te legram .  

1 0.3.4  Colour gamut 

Lamps  may use  any appropriate  set of primaries  to  establ ish  a  colour d isplay gamut.  

Correction  of ou t-of-gamut colours  may be  done  by proj ecting  these  outl iers  on  the  
i n termed iate  border of the  gamut wi th  respect to  the  wh i te  poin t E  (x  =  1 /3 ;  y  =  1 /3).  

1 0.3.5  Start-up  

At start-up  from  power control led  off state,  the  brightness  te legram  type  0  wi th  a  va lue  greater 
than  0  shal l  be  transm i tted  fi rst.   

I t  i s  recommended  that the  colour as  l ast ad j usted  shou ld  be  the  control  gear’s  ou tpu t upon  
start-up  from  power control led  off state.  

I t  i s  recommended  that the  con trol  gear manufacturer employ means  to  provide  smooth  colour 
transi ti ons  from  one  colour to  another.  The  change from  the  curren t (x,  y)-coord inate  to  a  new 

IEC 

x 

y  
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(x,  y)-coord inate  i s  recommended  to  be  a long  a  stra ight l ine  i n  the  (x,  y)  colour space  (shortest  

d istance  between  the  two  poin ts),  wh i le  the  colour i s  wi th in  the  attainable  colour space.  

1 0.4  Colour temperature  control  

1 0 .4. 1  General  

Control  gear that accepts  the  colour temperature  te legram  shal l  meet the  fol l owing  
requ i rements .  

1 0.4.2  CCT (correlated  colour temperature)  

A black body (perfect rad iant body)  changes  i ts  colour from  red  through  yel low to  wh i te  as  i ts  
temperature  i ncreases  (b lack body l i ne  – BBL).  The  absolu te  temperature  T  (Kelvin )  of the  
b lack body i s  referred  to  as  the  colour temperature  TC (see  F igure  1 8).  The  tota l  ou tpu t l i ght  
i n tens i ty shal l  depend  on  the  requested  colour temperature  TC and  the  set bri g htness.  Many 
l i gh t sources  (e. g .  LED  or fluorescent lamp)  do  not em i t a  l i gh t colour caused  by the  
temperature  of the  l i gh t source  i tse l f,  and  do  not exactl y fo l low the  b lack body l i ne.  The  colour 
em i tted  from  the  l igh t source  that i s  perceived  by the  human  eye  and  that most cl osel y 
matches  the  b lack body l i ne  i s  ca l led  correlated  colour temperature  (CCT).  

The  corre lated  colour temperature  of the  l i ght ou tput shal l  be  as  close  as  possible  to  the  
requested  colour temperature.  

The  i n teger va lue  representing  CCT shal l  be  c  =  i n teger (250  000  /  CCT – 0, 5).  

1 0.4.3  Response time  

I f the  l amp i s  on ,  the  con trol  gear shal l  react wi th  a  change  i n  colour temperature  value  wi th in  
1 00  ms  after successfu l  reception  of a  colour temperature  te legram .  

1 0.4.4  Start-up  

At start-up  from  power control led  off state,  the  brightness  te legram  type  0  wi th  a  va lue  greater 
than  0  shal l  be  transm itted  fi rst.   

I t  i s  recommended  that the  colour temperature  as  last ad j usted  shou ld  be  the  control  gear’s  
ou tpu t upon  s tart-up  from  power control l ed  off state.  

I t  i s  recommended  that the  con trol  gear manufacturer employ means  to  provide  smooth  
trans i ti ons  from  one  colour temperature  to  another.  The  change  from  the  curren t colour 
temperature  TC to  a  new colour temperature  TC  shou ld  fo l l ow the  b lack body l i ne  as  closel y 
as  possib le  us ing  the  CCT l i nes  i f needed .  

1 0.5  Telegram  control led  group number assignment 

To real i ze  te legram  con trol l ed  group number assignment,  the  Group number assignment 
te legram  as  shown  i n  Table  1 7  is  used .  

The  control  device  shal l  repeat every transm i tted  te legram  five  times  consecutivel y.  The  
con trol  gear shal l  react after th ree  consecu tive  receptions  of an  i dentica l  te legram .  Th is  i s  to  
make group  number ass ignment more  re l iable.  

I n  the  fol lowing ,  th is  repeti tion  of transm iss ions  is  not expl ici tl y named.  For s impl i fication ,  on l y 
the  term  “te legram”  i s  used .  

A control  gear wh ich  has  not been  assigned  to  any group number 1 ,  2  or 3  i s  member of 
group number 0  and  reacts  to  te legrams  wi th  g roup  number 0  on l y.  I t  can  be  assigned  to  any 
other g roup number wi th  the  Group number assignment te legram .  
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Any con trol  gear wh ich  i s  ass igned  to  any group number 1 ,  2  or 3  i gnores  any Group  number 
assignment te legrams  for g roup  number 1 ,  2  or 3.  

When  a  con trol  gear wh ich  is  member of group number 0  receives  the  Group number 
assignment te legram ,  i t  sha l l  adopt the  group  number.  

I f a  con trol  gear wh ich  has  been  ass igned  to  g roup  number 1 ,  2  or 3  receives  a  Group number 
assignment te legram  for g roup  number 0 ,  i t  becomes  member of group number 0  and  shal l  
react to  te legrams wi th  g roup  number 0  on l y.  Th is  al l ows  subsequentl y an  ass ignment of the  
con trol  gear to  g roup  number 1 ,  2  or 3 .  

Al l  connected  control  gear may be  ass igned  to  any group number wi th  any further Group  
number ass ignment te legram  i f the  maximum  amount of group number ass ignments  has  not 
been  reached .  

The  amount of assignments  of con trol  gear to  group numbers  may be  l im i ted .  Any con trol  gear 
wi th  l im i ted  amount of group number ass ignments  shou ld  permanentl y react to  te legrams  wi th  
group number 0  on l y,  after the  l ast poss ib le  group number ass ignment i s  removed  wi th  an  
ass ignment to  group number 0 .  Any control  gear capable  of te legram  control led  group number 
ass ignment shal l  provide  at l east 32  group number ass ignments .   

I t  i s  recommended  to  use  a  fl ash ing  function  to  confi rm  a  successfu l  group number 
ass ignment of con trol  gear 

For examples  of te legram  control led  group  number ass ignment see  Annex A.  

1 0.6  Manufacturer specific  telegram  

A con trol  gear that accepts  the  manufacturer speci fic te legram  shal l  meet the  fo l lowing  
requ i rements .  

A control  device  may transm i t a  te legram  that i s  un ique  to  a  control  gear manufacturer.  The  
te legram  shal l  use  manufacturer speci fic telegram  type  6  and  may contain  up  to  1 6  bytes  of 
payload  data.  The  con tents  of the  payload  data  may be  freel y defined  by a  manufacturer for 
any purpose.  The  telegram  may be  d i rected  to  any group  number.  

Each  te legram  type  6  shal l  con tain  a  1 2  b i t  i denti fier to  i denti fy the  manufacturer.   

NOTE  I denti fi ers  0  to  2047  are  avai l able  for free  use  wh i l e  i denti fi ers  2048-4095  are  reserved  for fu tu re  use.  

1 1  Test procedures  

1 1 . 1  General  

There  are  fi ve  categories  of test procedures  concern ing  the  d ig i ta l  l oad  s i de  transm ission  
l i gh ting  i n terface  (DLT):  

– test procedures  concern ing  the  e lectrical  speci fications  (defined  i n  C lause  6);  

– test procedures  concern ing  data  tim ing  (defined  i n  C lause  7) ;  

– test procedures  concern ing  the  te legram  structure  (defined  in  C lause  8) ;  

– test procedures  concern ing  the  te legram  types  (defined  i n  C lause  9) ;  

– test procedures  concern ing  the  method  of operation  (defined  i n  C lause  1 0) .  
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1 1 .2  Electrical  characteristics  tests  

1 1 .2. 1  General  

Tests  concern ing  the  e lectrica l  characteristics  shal l  ensure  compl iance  of devices  wi th  th is  
standard  in  terms  of el ectrical  behaviour of control  gears  and  control  devices  during  d i fferen t 
periods  of mains  waveform  accord ing  to  6 . 6  to  6 . 9 .  

Table  1 5  – Parameters  for testing  purposes  

V
M
 [V]  1 00  1 20  200  230  277  

R
R
 [Ω ]  30  30  70  70  70  

V
CG_HC

 [V]  1 5  1 5  20  20  20  

 

1 1 .2.2  Test of control  device  

1 1 . 2.2. 1  Test ci rcu i t  1  

A test ci rcu i t as  shown  i n  F igure  1 9  shal l  be  used  to  test the  control  device.  The  con trol  gear 
shal l  be  represented  by one  equ ivalent  CG  ci rcu i t (EC_CG).   

The  number of EC_CG  appl ied  to  the  con trol  device  under test depends  on  the  tested  cri teria  
as  named  i n  re levant  subclauses.   

 

Figure  1 9  – Test Ci rcu i t  for testing  the  Control  Device  

1 1 .2.2.2  Supply period   

1 1 .2.2.2. 1  General  

Fol lowing  are  tests  for the  Suppl y Period .  

IEC 

 

Bypass,  
Decoupl i ng ,  
Processing  

 
Load  

Control  gear 

DLT  

Device  
under 
test 

L  

Control  gear 

 

Bypass,  
Decoupl i ng ,  
Processing  

 
Load  

N  
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1 1 .2.2.2.2  H igh  current  i n terval  

Pre-cond i ti ons:  
Con trol  device  l oaded  wi th  an  ohm ic  l oad  havi ng  a  max.  res i stance  R

R  
(see  Tabl e  1 5)  

NOTE  Specia l  mains  waveform  cou ld  be  requ i red  

Time  related  to  l ast  zero  crossi ng :  t1  to  t2  

Test:  Measu re  I
CD

 

Expected  resu l t:  I
CD

 ≤  I
CD_HC

 

 

1 1 .2.2.2.3  Second  low current  i n terval  

Pre-cond i ti ons:  maximum  perm iss ible  number of EC_CG  appl i ed  to  con trol  device  

Time  rel ated  to  l ast  zero  crossing :  t3  to  t5  

Test:  Measu re  V
CD

 

Expected  resu l t:  V
CD

 d ecreases  monoton ical l y  

 

Pre-cond i ti ons:  maximum  perm iss ible  number of EC_CG  appl i ed  to  con trol  device  

Time  related  to  l ast  zero  crossing :  ≥  t5  

Test:  Measu re  V
CD

 

Expected  resu l t:  V
CD  

=  V
CDmi n

 

 

1 1 .2.2.3  Operating  period  

Pre-cond i ti ons:  maximum  perm iss ible  number of EC_CG  appl i ed  to  Control  d evice  

Time  rel ated  to  l ast  zero  crossing :  t5  to  t6  

Test:  Measu re  V
CD

 

Expected  resu l t:  V
CD

 =  V
CDmi n

 

 

1 1 .2.2.4  Data  period  

Pre-cond i ti ons:  maximum  perm iss ible  number of EC_CG  appl i ed  to  Control  d evice  

Time  rel ated  to  next  zero  cross ing  of mains  vo l tage:  t6  to  t7  

Test:  Measu re  V
CD

 

Expected  resu l t:  V
CD

 =  V
CDmi n

 

 

Pre-cond i ti ons:  maximum  permissib le  number of EC_CG  appl i ed  to  con trol  device  

Time  related  to  next  zero  cross ing  of mains  vo l tage:  t7  to  t8  

Test:  Measu re  V
CD

,  measure  t7  

Expected  resu l ts :  V
CDmi n

 ≤  V
CD

 ≤  V
Data

,  t7  accord ing  to  Tab les  6  to  1 0  

NOTE  See  1 1 . 2 . 2 . 5  for testi ng  of deta i l ed  val ues  for ri se-  and  fal l  t imes  of V
CD
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Pre-cond i ti ons:  Requ i red  m in imum  number of EC_CG  appl i ed  to  control  d evice  

Time  re lated  to  next zero  cross ing  of mains  vo l tage:  t7  to  t8  

Test:  Measu re  V
CD

,  measure  t7  

NOTE  See  1 1 . 2 . 2 . 5  for testi ng  of deta i l ed  val ues  for ri se-  and  fa l l  t imes  of V
CD

 

 

Pre-cond i ti ons:  maximum  perm iss ible  number of EC_CG  appl i ed  to  control  device  

Time  re lated  to  next zero  cross ing  of mains  vo l tage:  t7  to  t8  

Test:  Check frame  transm iss ion ,  measure  t8  

Expected  resu l ts :  Transm iss ion  of complete  frame  accord ing  to  cl ause  7  wi th i n  t7  <  t  <  t8 ,  t8  accord i ng  to  Tables  
6  to  1 0 .  

 

Pre-cond i ti ons:  Requ i red  m in imum  number of EC_CG  appl i ed  to  control  d evice  

Time  re lated  to  next zero  cross ing  of mains  vo l tage:  t8  to  0  

Test:  Measu re  V
CD  

Expected  resu l t:  V
CD

 ≤  V
Data

;   

 

1 1 .2.2.5  Data  s ignal  vol tage  range and  tim ing  tests.  

1 1 . 2.2.5. 1  General  

Fol lowing  are  tests  for the  vol tage  range  and  tim ing .  

Pre-cond i ti ons:  
Tests  shal l  be  performed  wi th  one  connected  EC_CG  and  wi th  maximum  number of 
perm issible  number of EC_CG  connected .  

1 1 .2.2.5.2   

Test:  Measu re  t
HB

 

Expected  resu l t:  t
HB

 accord i ng  to  Tabl e  1 1  

 

1 1 .2.2.5.3   

Test:  Measu re  t
fa l l

 

Expected  resu l t:  t
fa l l

 accord i ng  to  Tabl e  1 1  

Test:  Measu re  t
ri se

 

Expected  resu l t:  t
ri se

 accord i ng  to  Table  1 1  

 

1 1 .2.2.5.4   

Test:  Measu re  V
TS

 

Expected  resu l t:  V
TS

 accord i ng  to  Table  1 1  
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1 1 .2.2.6  Test of power up  timing  

Pre-cond i ti ons:  control  d evice  connected  wi th  requ i red  m in imum  number of EC_CG,  system  ready to  connect  
wi th  mains  

Test:  appl y mains  vol tage  to  the  DLT system ,  measure  number of hal f waves  un ti l  control  d evice  starts  
transm ission  after mains  i s  suppl i ed  con ti nuous ly to  the  con trol  gear 

Expected  resu l t:  transm ission  starts  l atest  6  complete  hal f waves  after mains  i s  suppl i ed  con ti nuously to  the  
con trol  gear 

 

1 1 .2.2.7  Power control led  off state  

This  test shal l  on l y be  performed  wi th  control  device  that support the  power control led  off 
state  (see  6 . 9. 2)  

Pre-cond i ti ons:  control  d evice  connected  wi th  m in imum  requested  number of EC_CG,  system  connected  to  
mains ,  con trol  device  sets  con trol  gear to  power control l ed  off s tate  

Test:  Measu re  V
CG  

Expected  resu l t:  Vol tage  appl i ed  to  the  EC_CG  does  not  exceed  V
SW

 

 

1 1 .2.2.8  Telegram  control led  off state  

Th is  test  shal l  on l y be  performed  wi th  control  d evice  that  support  the  telegram  con trol l ed  off s tate  (see  6. 9. 3)  
Pre-cond i ti ons:  control  d evice  connected  wi th  requ i red  m in imum  number of EC_CG,  system  connected  to  mains,  
acti vate  command  to  set  connected  control  gear i n  te l egram  control l ed  off s tate  

Test:  Check transm i tted  bri gh tness  teleg ram  

Expected  resu l t:  control  device  transm i ts  bri gh tness  te leg ram  wi th  bri gh tness  val ue  0  

 

1 1 .2.3  Test of control  gear 

1 1 . 2.3. 1  Test ci rcu i t  2  

 

Figure 20  – Test Ci rcu i t  for testing  the  Control  Gear  

A test ci rcu i t as  shown  i n  F igure  20  shal l  be  used  to  test the  control  gear.  The  control  device  
shal l  be  represented  by an  equ iva lent ci rcu i t for the  control  device  (EC_CD).  

1 1 .2.3.2  Supply period  

1 1 .2.3.2. 1  General   

Fol low are  tests  for the  suppl y period .  

IEC 
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Figure 21  – Vol tage appl ied  to  control  gear for test  procedure  

1 1 .2.3.2.2  First  low current in terval  

Pre-cond i ti ons:  Control  gear connected  d i rectl y to  mains  (no  control  device  used )  

Time  rel ated  to  l ast  zero  crossing :  0  to  t1  

Test:  Measu re  I
CG

 

Expected  resu l ts :  I
CG

 ≥  I
CG_LC,  

I
CG

 ≤  I
CG

(t)  

Note:  I
CG

 can  be  smal l er than  I
CG_LC

 when  vol tage  appl i ed  to  control  gear l im i ts  I
CG

 d ue  to  impedance  Z
CG

 of 
con trol  gear.  I mpedance  Z

CG
 can  be  measured  accord ing  to  V

CG
 /  I

CG
.  

 

1 1 .2.3.2.3  H igh  current  i n terval  

Pre-cond i ti ons:  
Con trol  gear suppl i ed  wi th  a  vo l tage  wi th  speci a l  waveform  accord i ng  to  F i gu re  21  .  

Time  rel ated  to  l ast  zero  crossing :  t1  to  t2  

Test:  Measu re  I
CG

,  measu re  t1  and  t2  

Expected  resu l t:  I
CG

 ≥  I
CG_HC

 a t  t1  ≤  t  ≤  t2  accord ing  to  Tabl es  1  to  5  

 

Pre-cond i ti ons:  
Control  gear suppl i ed  wi th  a  vo l tage  wi th  speci al  waveform  accord i ng  to  F i gu re  21  and  Tab le  1 5.  

Time  re lated  to  l ast  zero  crossing :  t2  to  t3  

Test:  Measure  I
CG

,  measu re  t3  

Expected  resu l t:  I
CG

 d ecreases  from  I
CG_HC

 to  I
CG_LC

;  I
CG

(t3)  =  I
CG_LC  

 

IEC 

VCG  

VCG_HC  

t4  

t  
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1 1 .2.3.2.4  Second  low current  i n terval  

Pre-cond i ti ons:  Control  gear connected  d i rectl y to  mains  (no  control  device  used )  

Time  rel ated  to  l ast  zero  crossing :  t3  to  t4  

Test:  Measu re  I
CG

,  V
CG  

Expected  resu l ts :  I
CG

 ≥  I
CG_LC,  

I
CG

 ≤  I
CG

(t)  wi th  V
CG

 ≤  V
SW

 

 

1 1 .2.3.3  Data  period  

Pre-cond i ti ons:  Control  gear connected  d i rectl y to  mains  (no  control  device  used )  

Time  before  next zero  cross ing :  t6  to  t8  

Test:  Measu re  I
CG

,  V
CG  

Expected  resu l ts :  I
CG

 ≥  I
CG_LC,  

I
CG

 ≤  I
CG

(t)  wi th  V
CG

 ≤  V
SW

 

 

Pre-cond i ti ons:  Control  gear connected  d i rectl y to  mains  (no  control  device  used )  

Time  before  next zero  cross ing :  t8  to  0  

Test:  Measu re  I
CG

 

Expected  resu l ts :  I
CG

 ≥  I
CG_LC,  

I
CG

 ≤  I
CG

(t)  

NOTE:  I
CG

 can  be  smal l er than  I
CG_LC

 when  vol tage  appl i ed  to  control  gear l im i ts  I
CG

 d ue  to  impedance  Z
CG

 of 
control  gear.  Impedance  Z

CG
 can  be  measured  accord ing  to  V

CG
 /  I

CG
.  

 

Pre-cond i ti ons:  con trol  gear connected  wi th  one  EC_CD,  system  ready to  connect wi th  mains.  EC_CD starts  
transm ission  of every frame immed iately at  t7  

Test:  Check of con trol  gear behaviou r  

Expected  resu l ts :  control  gear i s  reacti ng  accord i ng  to  transm itted  te legram  

 

1 1 .2.3.4  Test of power up  timing  

Pre-cond i ti ons:  con trol  gear connected  wi th  one  EC_CD,  system  ready to  connect wi th  mains.  EC_CD transm i ts  
an  appl i cable  s i ng le  te l eg ram  wi thout  repeti ti on  40  ha l f waves  after mains  power i s  appl i ed  conti nuous l y to  the  
control  gear.  

Test:  Check of control  gear behaviou r  

Expected  resu l t:  con trol  gear i s  reacti ng  accord ing  to  transm i tted  te l egram  

 

Pre-cond i ti ons:  con trol  gear connected  wi th  one  EC_CD,  system  ready to  connect wi th  mains.   

Test:  Measu re  I
CG  

Expected  resu l t:  con trol  gear i s  provid i ng  cu rren t path  wi th  capabi l i ty I
CG_HC

 l atest  3  complete  hal f waves  after 
mains  i s  suppl i ed  conti nuousl y to  the  control  gear 

 

1 1 .2.3.5  Power control led  off state  

Pre-cond i ti ons:  con trol  gear connected  to  a  DC supply provi d i ng  vari abl e  vol tages  up  to  V
SW

 

Test:  Measu re  I
CG

,  check control  gear behaviou r 

Expected  resu l ts :  

Con trol  gear provides  a  cu rren t path  wi th  capabi l i ty I
PO_l ow

 a t  V
PO_l ow

 ≤  V
CG

 <  V
PO_h i gh

 

Control  gear provides  a  current  path  wi th  capabi l i ty I
PO_h i gh

 a t  V
CG

 ≥  V
PO_h i gh

 

Con trol  gear does  not  operate  the  l amp  at  V
CG

 ≤  V
SW  
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1 1 .2.3.6  Telegram  control led  off state  

This  test shal l  on l y be  performed  wi th  con trol  gear that are  marked  that the  te legram  
con trol led  off state  i s  supported  (see  6 . 9. 3)  

Pre-cond i ti ons:  con trol  gear connected  wi th  one  EC_CD,  system  connected  to  mains,  control  device  sets  con trol  
gear te l egram  control l ed  to  off s tate  (bri gh tness  te legram  wi th  bri gh tness  val ue  0 ).  Transm i tted  g roup  number 
has  to  enabl e  tel egram  control l ed  off s tate  of con trol  gear u nder test  

Test:  Check con trol  gear behaviour accord i ng  to  1 1 . 2 . 3. 2  

Expected  resu l ts :  accord i ng  to  1 1 . 2 . 3 . 2   

 

Pre-cond i ti ons:  con trol  gear connected  wi th  one  EC_CD,  system  connected  to  mains ,  con tro l  device  transm i ts  
g roup  number 0  and  bri gh tness  teleg ram  wi th  bri gh tness  va l ue  0 .  

Test:  Check control  gear behaviour 

Expected  resu l t:  control  gear does  not  react  

 

1 1 .3  Test of data  tim ing  

Test of perm issib le  frames.  

Pre-cond i ti ons:  control  d evice  connected  wi th  requ i red  m in imum  number of EC_CG,  system  connected  to  mains,  
control  device  sends  su i tabl e  te l eg ram ,  sen t  te l eg rams  shal l  requ i re  transm ission  of a l l  types  of perm issib le  
frames  

Test:  Measu re  waveform  and  tim ing  of transm i tted  frames  (e. g .  wi th  osci l l oscope)  for every hal fwave  

Expected  resu l ts :  

One  frame i s  transm i tted  duri ng  each  hal fwave  

Tim ing  and  waveform  of a l l  transm i tted  frames  comply wi th  C l ause  7.  

 

1 1 .4  Test of telegram  structure  

1 1 .4. 1  Test of control  device  

Pre-cond i ti ons:  con trol  d evice  connected  wi th  requ i red  m in imum  number of EC_CG,  system  connected  to  mains.  

Test:  

Con trol  device  sends  one  of each  supported  telegram  types.   

Measure  vol tage  across  con tro l  device  and  check i f l og ica l  s tates  fi t  to  programmed  telegram  (e. g .  wi th  
osci l l oscope).  

Expected  resu l ts :  

Tim ing  of a l l  transm i tted  teleg rams  compl i es  wi th  requ i rements  g i ven  i n  Cl ause  8.  

 

1 1 .4.2  Test of control  gear 

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  

Test:  EC_CD transm i ts  erroneous  te l egram  wi th  fram ing  error.  

Expected  resu l ts :  

Con trol  gear does  not  react  to  te l eg ram .  

 

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  

Test:  EC_CD transm i ts  erroneous  te legram  wi th  pari ty error.  

Expected  resu l ts :  

Con trol  gear does  not  react  to  te l eg ram .  
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Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  

Test:   

EC_CD i n i ti a l l y transm i ts  an  erroneous  teleg ram  wi th  too  short  of l eng th  and  subsequentl y a  correct te l eg ram .  

Expected  resu l t:  

Con trol  gear on l y reacts  to  correct te l eg ram .  

 

1 1 .5  Test of telegram  types  

1 1 .5. 1  General  

Fol lowing  test procedures  are  concern ing  the  te legram  types  (defined  i n  C lause  9).  Tests  
described  in  1 1 . 5. 3  through  to  1 1 . 5. 7  are  performed  on l y i f device  under test  supports  the  
respective  te legram  type.  

1 1 .5.2  Rejection  of unsupported  telegram  types    

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  

Test:  EC_CD transm i ts  the  fol l owing  tel egrams:  

Teleg ram  type  0  (Bri gh tness)  wi th  g  =  0 , b  =  255  (see  9 . 2 ).  

Teleg ram  type  1  (Col ou r)  wi th  g  =  0 ,  ×  =  2048,  y =  2048  (see  9 . 3).  

Teleg ram  type  2  (Col ou r temperatu re)  wi th  g  =  0 ,  c  =  1 28, (see  9. 4).   

Expected  resu l ts :  

The  con trol  gear does  not  react to  te l eg ram  types  wh ich  are  not  supported .  

 

1 1 .5.3  Test of telegram  type  0:  brightness  

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  

Test:  EC_CD transm i ts  the  fol l owing  two te legrams:   

Teleg ram  type  0 ,  g roup  number 0  wi th  bri gh tness  val ue  of 1 .  

Wai t  1 00  ms.  

Teleg ram  type  0 ,  g roup  number 0  wi th  bri gh tness  val ue  of 255  

Expected  resu l ts :  

The  con trol  gear reacts  to  the  received  con ten t.   

 

1 1 .5.4  Test of telegram  type  1 :  colour control  

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  

Test:  EC_CD transm i ts  the  fol l owing  two telegrams:   

– Teleg ram  type  1 ,  g roup  number 0  wi th  colou r val ue  of x, y.  

– Wai t  1 00  ms.  

– Teleg ram  type  1 ,  g roup  number 0  wi th  col ou r val ue  of x, y.  

NOTE  The  x, y val ues  for each  te legram  can  be  d i fferen t col our val ues  speci fi ed  by the  manufactu rer.   

Expected  resu l ts :  

The  con trol  gear reacts  to  the  received  con ten t.   
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1 1 .5.5  Test of telegram  type  2:  colour temperature control  

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  

Test:   

EC_CD transm i ts  the  fol l owing  two te legrams:   

– Teleg ram  type  2 ,  g roup  number 0  wi th  colou r val ue  of c.  

– Wai t  1 00  ms.  

– Teleg ram  type  2 ,  g roup  number 0  wi th  col ou r val ue  of c.  

NOTE  The  c  val ue  for each  te legram  can  be  d i fferent  colou r temperatu re  val ues  speci fi ed  by the  manufactu rer.  

Expected  resu l ts :  

The  con trol  gear reacts  to  the  received  con ten t.   

 

1 1 .5.6  Test of telegram  type  5:  commission ing  

See  test 1 1 . 6 . 2. 2. 5.  

1 1 .5.7  Test of telegram  type  6:  manufacturer specific  

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .   

Test:    

The  EC_CD transm i ts  at  l east  two  type  6  te l eg rams  speci fi ed  by the  manufacturer.  

Expected  resu l ts :  

The  reaction  to  a l l  recei ved  te l egrams  compl ies  wi th  manufacturer’ s  speci fi ed  operation .   

 

1 1 .6  Test of method  of operation  

1 1 .6. 1  General  

Test of con trol  devices  and  con trol  gear shal l  be  done  using  a  system  compris ing  e i ther a  
con trol  device  under test  and  an  EC_CG  or an  EC_CD and  a  con trol  gear under test.  

1 1 .6.2  Group number operation  

1 1 .6.2. 1  Test of control  device  

Pre-cond i ti ons:  control  d evice  connected  to  EC_CG,  system  connected  to  mains.  

Test:   

Con trol  device  sends  a  supported  tel egram  wi th  g roup  number =  0 .    

I f con trol  d evice  supports  g roup  number assi gnment then  con trol  d evice  a l so  sends  telegrams  wi th  g roup  
number =  1 ,  2 ,  and  3.  

Measure  vol tage  across  control  device  and  check i f l og ica l  s tates  fi t  to  programmed  te legram  (e. g .  wi th  
osci l l oscope).   .  

Expected  resu l ts :  

Con tent  of a l l  transm i tted  teleg rams  compl ies  wi th  requ i rements  g i ven  i n  Cl ause  9 .  

 

1 1 .6.2.2  Test of control  gear 

1 1 .6.2.2. 1  General  

Table  1 6  l i s ts  the  command  sequences  used  i n  the  tests  i n  1 1 . 6. 2 . 2 . 2  through  1 1 . 6 . 2 . 2 . 8.  
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Table  1 6  – Group  number test  telegram  sequence  

Sequence  Tel egram  

0  Teleg ram  type  1  wi th  g=0,  b=255  

1  Teleg ram  type  1  wi th  g=0,  b=0  

2  Teleg ram  type  1  wi th  g=1 ,  b=255  

3  Teleg ram  type  1  wi th  g=1 ,  b=0  

4  Teleg ram  type  1  wi th  g=2,  b=255  

5  Teleg ram  type  1  wi th  g=2,  b=0  

6  Teleg ram  type  1  wi th  g=3,  b=255  

7  Teleg ram  type  1  wi th  g=3,  b=0  

 

1 1 .6.2.2.2  Test of reaction  to  group  number 0  

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains ,  the  control  gear i s  not  a  member 
or g roup  number 1 , 2 , or 3  or g roup  number assi gnment  i s  not  supported .  

Test:  The  EC_CD transm i ts  the  te leg rams  i n  Table  1 6  

Expected  resu l ts :  

The  con trol  gear reacts  on l y to  g roup  number 0  te l eg rams.   

 

1 1 .6.2.2.3  Test of mechanical  swi tch  or other manual  means  to  change group  number 

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  The  swi tch  or manuals  means  of 
chang i ng  group  number i s  tested  i n  a l l  val i d  setti ngs.   

Test:  The  EC_CD transm i ts  the  teleg rams  i n  Table  1 6  for each  setti ng .  

Expected  resu l ts :  

The  con trol  gear reacts  to  g roup  number 0  te l egrams  and  g roup  number te legrams  wi th  g roup  number match ing  
the  setti ng  of the  swi tch  or manual  means.  

 

1 1 .6.2.2.4  Test telegram  control led  group  number assignment  does  not affect group  
number set by manual  means.   

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .  The  swi tch  or manual  means  of 
chang i ng  group  number i s  tested  i n  a l l  val i d  setti ngs  other than  g roup  number 0 .   

Test:  For each  setti ng  of the  swi tch  or manual  means:  

The  EC_CD transm i ts  the  Group  number ass ignment te l egram  3  times  for a  g roup  number other than  the  g roup  
number correspond ing  to  the  swi tch  or manual  means.  

The  EC_CD transm i ts  the  te leg rams  i n  Table  1 6.  

Expected  resu l ts :  

The  con trol  gear reacts  to  g roup  number 0  te l egrams  and  group  number te legrams  wi th  g roup  number match ing  
the  setti ng  of the  swi tch  or manual  means.    
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1 1 .6.2.2.5  Test of telegram  control led  group  number assignment 

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .   

Test:  For each  g roup  number 1 ,  2  and  3 :  

The  EC_CD transm i ts  the  Group  number ass ignment  te l egram  3  times  for a  g roup  number 0 .  

The  EC_CD transm i ts  the  Group  number ass ignment te l egram  3  times  for a  g roup  number 1 ,  2  or 3 .  

The  EC_CD transm i ts  the  te leg rams  i n  Table  1 6.  

Expected  resu l ts :  

The  con trol  gear reacts  to  g roup  0  te l egrams  and  g roup  teleg rams  wi th  g roup  number match i ng  the  g roup  
number of the  g roup  assignment.    

 

1 1 .6.2.2.6  Test of telegram  control led  group  number assignment to  g roup number 0  

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .   

Test:  For each  g roup  number 1 , 2  and  3 :  

The  EC_CD transm i ts  the  Group  number ass ignment  te l egram  3  times  for a  g roup  number 1 ,  2  or 3 .  

The  EC_CD transm i ts  the  Group  number ass ignment te l egram  3  times  for a  g roup  number 0 .  

The  EC_CD transm i ts  the  teleg rams  i n  Table  1 6.  

Expected  resu l ts :  

The  con trol  gear reacts  to  g roup  number 0  te l egrams  on ly.    

 

1 1 .6.2.2.7  Test of Group number assignment telegram  received  3  times  

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .   

Test:  For each  g roup  number 1 ,  2  and  3 :  

The  EC_CD transm i ts  the  Group  number ass ignment  te l egram  3  times  for a  g roup  number 0 .  

The  EC_CD transm i ts  the  Group  number ass ignment te l egram  1  time  for a  g roup  number number 1 ,  2  or 3 .  

The  EC_CD transm i ts  the  teleg rams  i n  Table  1 6.  

The  EC_CD transm i ts  the  Group  number ass ignment te l egram  2  times  for a  g roup  number 1 ,  2  or 3 .  

The  EC_CD transm i ts  the  te leg rams  i n  Table  1 6.  

The  EC_CD transm i ts  the  Group  number assignment te l egram  3  times  for a  g roup  number 1 ,  2  or 3 .  

The  EC_CD transm i ts  the  te leg rams  i n  Table  1 6 .  

Expected  resu l ts :  

The  control  gear reacts  to  g roup  number 0  te l egrams  on ly after Group  number ass ignment  te l egram  i s  sen t  1  or 
2  t imes.  The  control  gear reacts  to  g roup  number 0  and  1 ,  2  or 3  te l egrams  after Group  number ass ignment 
te l eg ram  i s  sen t  3  times.     
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1 1 .6.2.2.8  Test of telegram  control led  group  number assignment 32  times  

Pre-cond i ti ons:  con trol  gear connected  to  EC_CD,  system  connected  to  mains .   

Test:   

Repeat  below un ti l  total  n umber of g roup  number assignments  of device  under test  i s  equal  to  32.  

The  EC_CD transm i ts  the  Group  number assignment  te l egram  3  times  for a  g roup  number 0 .  

The  EC_CD transm i ts  the  teleg rams  i n  Table  1 6.  

The  EC_CD transm i ts  the  Group  number ass ignment te l egram  3  times  for a  g roup  number 1 ,  2  or 3 .  

The  EC_CD transm i ts  the  teleg rams  i n  Table  1 6.  

Expected  resu l ts :  

The  con trol  gear reacts  to  g roup  number 0  te l egrams  on ly after each  set  of g roup  number removal  te l egrams.  

The  control  gear reacts  to  g roup  number 0  te l egrams  and  correspond ing  g roup  number on l y after each  set  of 
Group  number ass ignment  te l egrams.    
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Annex A 
(informative)  

 
Examples  of procedures  for telegram control led  

 group number commissioning  

A.1  Telegram  control led  group number assignment of a  new system  

Control  gear that are  curren tl y not a  member of g roup number 1 ,  2  or 3  are  assigned  a  group 
number when  the  fol lowing  sequence i s  performed.  

Control  gear that have  a l ready been  assigned  a  g roup  number have  to  be  ass igned  to  group  
number 0  before  perform ing  th is  sequence.  

•  Step  1 :  Connection  of control  gear that wi l l  become a  members  of group number 1 .  

•  Step  2 :  Control  device  transm i ts  the  Group number ass ignment te legram  wi th  group 
number 1 .  W i th  th is  te legram ,  a l l  connected  control  gear are  assigned  to  group  number 1 .   

•  Step  3:  Connection  of control  gear that  wi l l  become a  member of group  number 2 .  

•  Step  4 :  Control  device  transm its  the  Group number ass ignment te legram  wi th  g roup 
number 2 .  W i th  th is  te legram ,  a l l  connected  control  gear that are  member of group number 
0  are  ass igned  to  group  number 2 .  

•  Step  5:  Connection  of control  gear that  wi l l  become a  member of group number 3 .  

•  Step  6 :  Control  device  transm i ts  the  Group number assignment te legram  wi th  group 
number 3 .  Wi th  th is  te legram ,  a l l  connected  control  gear that are  member of g roup number 
0  are  ass igned  to  group  number 3.  

•  Step  7:  Connection  of a l l  con trol  gear that wi l l  remain  member of group  number 0 .  

A.2  Telegram  control led  group number assignment of replacement control  
gear 

To change  the  group  number ass ignment of the  replacement control  gear,  a  s impl i fi ed  g roup  
number chang ing  procedure  may be  appl ied .  To  use  th is  procedure,  the  replacement con trol  
gear shal l  be  ass igned  to  group  number 0 .  

To  change  the  group number ass ignment of the  replacement control  gear,  the  fol lowing  
sequence  wi l l  be  performed .  

•  Step  1 :  Control  gear that shou ld  be  replaced  is  removed  from  the  system .  Control  gear 
that shou ld  remain  i n  g roup  number 0  are  phys ica l l y d isconnected  from  the  system .  

•  Step  2 :  Connection  of replacement control  gear that wi l l  become member of group number 
1 .  

•  Step  3 :  Control  device  transm its  the  Group number ass ignment te legram  wi th  group 
number 1 .  W i th  th is  te legram ,  a l l  connected  control  gear that are  member of group number 
0  are  assigned  to  group  number 1 .  

•  Step  4 :  Connection  of replacement control  gear that wi l l  become member of group number 
2 .  

•  Step  5 :  Control  device  transm i ts  the  Group number ass ignment te legram  wi th  g roup 
number 2 .  W i th  th is  te legram ,  a l l  connected  control  gear that are  member of group number 
0  are  ass igned  to  g roup  number 2 .  

•  Step  6:  Connection  of replacement control  gear that wi l l  become member of group number 
3 .  
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•  Step  7 :  Control  device  transm i ts  the  Group  number ass ignment te legram  wi th  g roup  
number 3 .  Wi th  th is  te legram ,  a l l  connected  control  gear that are  member of group number 
0  are  ass igned  to  group  number 3.  

•  Step  8:  Connection  of a l l  remain ing  control  gear.  

A.3  Telegram  control led  changing  of group numbers  

To change the  group number of a l l  a l ready connected  and  group  number ass igned  control  
gear,  the  Group  number assignment telegram  for group number 0  shal l  be  transm i tted ,  
fol l owed  by a  sequence s im i l ar as  the  te legram  con trol l ed  group number assignment of a  new 
system .  

To  change  the  group number number on l y of some al ready connected  and  group number 
ass igned  con trol  gear,  the  fo l l owing  sequence  shal l  be  performed :  

•  Step  1 :  Con trol  gear that shou ld  not be  reassigned  a  group number shal l  be  phys ica l l y 
d isconnected  from  the  system .  

•  Step  2 :  Control  device  transm i ts  the  Group number ass ignment te legram  for group  number 
0.  Wi th  th is  te legram ,  a l l  remain ing  con trol  gear i n  the  system  that were  previousl y a  
member of g roup number 1 ,  2  or 3  remove  their group number assignment and  become 
member of g roup  number 0 .  

•  Step  3 :  D isconnect of a l l  remain ing  con trol  gear except the  control  gear that wi l l  become 
member of g roup  number 1 .  

•  Step  4 :  Control  device  transm its  the  Group number ass ignment te legram  wi th  group 
number 1 .  W i th  th is  te legram ,  a l l  connected  control  gear that are  member of group number 
0  are  assigned  to  group  number 1 .  

•  Step  5:  Connection  of control  gear that  wi l l  become member of group number 2 .  

•  Step  6 :  Control  device  transm its  the  Group number ass ignment te legram  wi th  group 
number 2 .  W i th  th is  te legram ,  a l l  connected  control  gear that are  member of group number 
0  are  assigned  to  group  number 2 .  

•  Step  7:  Connection  of control  gear that  wi l l  become member of group number 3.  

•  Step  8 :  Control  device  transm its  the  Group number ass ignment te legram  wi th  group 
number 3 .  W i th  th is  te legram ,  a l l  connected  control  gear that are  member of group number 
0  are  assigned  to  group  number 3 .  

•  Step  9:  Connection  of a l l  remain ing  control  gear.  
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