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PLASMA DISPLAY PANELS –  

 
Part 2-6:  Measuring  methods  –  

APL dependent gamma and  colour characteristics  
 

FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  National  Commi ttees) .  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern ing  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 ternati onal  S tandards,  Techn ica l  Speci fi cati ons ,  
Techn ica l  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC 
Publ i cati on (s)” ).  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  sub j ect d eal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  g overnmen tal  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  d eterm ined  by 
ag reement between  the  two  organ izati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  sub jects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonab l e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is in terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t possi b l e  i n  the i r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati ona l  or reg ional  publ i cati on  shal l  be  cl earl y i n d i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not  provi de  any attestati on  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  con form i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of con form i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

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

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i cal  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property d amage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i n cl ud i ng  l ega l  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct appl i cati on  of th i s  publ i cati on .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  sub j ect of 
paten t  ri gh ts .  I EC  shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  IEC  61 988-2-6  has  been  prepared  by I EC  techn ical  commi ttee  1 1 0:  
E lectron ic d isplay devices.  

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

FDIS  Report  on  voti ng  

1 1 0 /636/FDIS  1 1 0/652/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  i n  the  report on  
voting  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC Di rectives,  Part 2 .  
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A l i st  of a l l  the  parts  i n  the  IEC  61 988  series,  under the  general  ti tle  Plasma display panels,  
can  be  found  on  the  IEC websi te.  

The  commi ttee  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  ind icated  on  the  I EC  web  s i te  under "h ttp: //webstore. iec. ch"  i n  the  data  
related  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

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

 

IMPORTANT – The 'colour inside'  logo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understanding  of i ts  contents.  Users  should  therefore print th is  document using  a  
colour printer.  
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PLASMA DISPLAY PANELS –  
 

Part 2-6:  Measuring  methods  –  
APL dependent gamma and  colour characteristics  

 
 
 

1  Scope 

Th is  part of I EC  61 988  defines  the  measuring  methods  for gamma and  colour gamut 
characteristics  as  a  function  of the  APL  for a  PDP modu le  (plasma  d isplay modu le).  General l y,  
the  l uminance  l evel  of a  PDP modu le  i s  dependent on  the  APL  (average  p icture  l evel )  of i npu t 
images.  Varying  the  inpu t l evels  causes  a  change  of the  chromatici ty of RGB  primary colours.  
Th is  standard  also  defines  the  measuring  methods  of tone  characteristics  and  chromatici ty 
characteristics  wi th  varying  APLs.  Th is  standard  i s  based  on  the  assumption  that the  inverse-
gamma ci rcu i t  i s  i nside  the  modu le.  

2  N ormative references  

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

I EC  60068-1 ,  Environmental testing – Part 1 :  General and guidance  

I EC  601 07-1 ,  Methods of measurement on receivers for television broadcast 

transmissions −  Part 1 : General considerations −  Measurements at radio and video 
frequencies  

I EC  61 966-5,  Multimedia system and equipment – Colour measurement and management – 
Part 5:  Equipment using plasma display panels  

I EC  61 988-1 ,  Plasma display panels – Part 1 :  Terminology and letter symbols 

I EC  61 988-2-1 ,  Plasma display panels −  Part 2-1 :  Measuring methods −  Optical and 
optoelectrical 

C I E  1 5: 2004,  Colorimetry 

I TU -R Rec.  BT. 709-5,  Parameter values for the HDTV standards for production and 
international programme exchange  

3  Terms,  defin i tions  and  abbreviations  

3.1  Terms  and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g iven  i n  I EC  60068-1 ,  
I EC  601 07-1  and  I EC  61 988-1 ,  as  wel l  as  the  fol l owing  apply.   

3.1 .1   
tone  
characteristics  of the  relationsh ip  between  i npu t s ignal  l evel  and  ou tpu t l uminance  
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3.1 .2   
colour d i fference   
d i fference  between  two  colour stimu l i ,  defined  as  the  Eucl idean  d istance  between  the  poin ts  
representing  them  in  a  speci fic colour space  such  as  CIE  1 976  u’v’  co lour space.  

3.1 .3   
colour gamut area 
two-d imensional  maximum  area  of reproducible  colours  expressed  i n  the  CIE  1 976  colour 
space  defined  i n  CIE  1 5  

3.2  Abbreviations  

For the  purposes  of th is  document,  the  fol l owing  abbreviations  apply.  

APL Average  pictu re  l evel  

CCT Correlated  colour temperature  

LMD Ligh t measuring  device  

PDP Plasma  d isplay 

4 Measurement equipment 

4.1  Video s ignal  generator 

An  analogue  video  s ignal  generator or a  d i g i ta l  video  s ignal  generator i s  used .  The  s ignal  
characteristics  shal l  match  wi th  the  measured  PDP modu le.  I npu t s ignal ,  i n  th is  document,  
means  a  pre-gamma s ignal  and  APL means  a  post-gamma APL.  

4.2  Non-contact LMD ( l ight measurement device)  

When  using  a  non-contact LMD,  the  non-contact LMD  incorporates  a  spectrorad iometer or a  
non-contact colorimeter as  shown  i n  F igure  1 .  The  detai l  cond i tions  are  defined  in   
I EC  61 988-2-1 ,  where  a  non-contact LMD  is  described  as  an  LMD.  

NOTE:  See  I EC  61 966-5.   

4.3  Contact LMD 

When  using  a  con tact LMD,  the  measurement probe  shal l  be  p laced  perpend icu lar to  the  
d isplay surface  and  i nclude  at  l east 500  pixels  i n  the  measurement apertu re.  I t  shal l  be  
confi rmed  that the  resu l ts  measured  by the  con tact LMD  are  the  same  as  the  resu l ts  
measured  by the  non-contact LMD.  

5 Measurement condi tions  

5.1  General  

The  fol lowing  standard  setup  cond i tions  shal l  be  used .  Each  cond i tion  shal l  be  noted  on  the  
re levant speci fication  whenever any d i fferen t cond i tions  other than  the  standard  setup  
cond i tions  are  appl ied .  (See  the  measuring  cond i tions  in  I EC  61 966-5  and  I EC  61 988-2-1 . )  

5.2  Setup  condi tions  

Al l  measurements  shal l  be  carried  ou t i n  a  dark room.  I l l um inance  shal l  be  l ess  than  1  l x  
anywhere  on  the  screen  of the  PDP modu le.  When  th is  i l l uminance  s ign i fican tl y affects  the  
measurement of the  b lack level ,  the  background  subtraction  method  shal l  be  used .  When  a  
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d i fferen t i l l um inance  or the  background  subtraction  method  i s  used ,  th is  shal l  be  noted  on  the  
report.  

The  warm-up  time  shal l  be  l onger than  30  m inu tes  wi th  a  s ignal  i npu t set at  1 5  %  grey l evel  
on  fu l l  screen  wi thou t gamma correction ,  un less  other speci fied  measuring  methods  are  used .  
When  d i fferen t warm-up  cond i tions  are  used ,  they shal l  be  noted  on  the  report.   

For the  measurement of tone  characteristics,  the  cond i tions  of contrast and  colour 
enhancement functions  to  preserve  the  tone  characteristics  of the  panel  i tsel f shal l  be  appl ied  
and  noted  on  the  report.  The  image sticking  preventing  function  (for a  sti l l  image)  shal l  be  
tu rned  off,  or some procedures  i n  wh ich  the  function  i s  kept i nactive  can  be  appl ied .  

5.3  Measuring  layout 

The  measuring  equ ipment shal l  be  set as  shown  i n  F igure  1  for a  non-contact LMD  and  i n  
F igure  2  for a  con tact LMD.  The  optical  axis  of the  non-contact LMD shou ld  be  normal  to  the  
cen tre  of the  d isplay surface.  I t  i s  recommended  that the  measuring  d i stance  ℓ0  of LMD is  
2 , 5V,  where  V i s  the  effective  screen  heigh t of the  d isplay.   

 

Figure  1  −  Measuring  layout for non-contact measurement 

The  measuring  l ayout for a  con tact LMD  is  shown  i n  F igure  2 .  A measurement probe  shal l  be  
set to  the  surface  of the  d isplay.  

IEC 

LMD  

PDP modu le  

Measuring  d istance  

ℓ
0
 

Control  PC 
 ( i f u sed )  

Pattern  
generator 

V
 

Copyright International  Electrotechnical  Commission  



I EC  61 988-2-6: 201 5  © I EC  201 5  －  9－  

 

Figure  2  −  Measuring  layout for contact measurement 

5.4 Input s ignal  level  and  picture  level  

For the  measurement,  analogue  video  signals  or d ig i ta l  video s ignals  are  used  as  i npu t 
s ignals.  The  i npu t s ignal  l evel  i s  the  level  of the  analogue  video  s ignal  and  i s  i nd icated  i n  
percent (0  %  to  1 00  %,  I0  %  to  I1 00  %  respectively),  wh i l e  the  conventional  d ig i ta l  i npu t data  i s  
the  l evel  of the  d ig i ta l  i npu t video  s ignal  having  a  value  from  0  to  2N-1 ,  where  N i s  the  number 
of the  bi ts  for the  d ig i ta l  video  s ignal .  When  N i s  8 ,  256  grey steps  are  used .  Basical l y these  
i npu t video  s ignals  are  pre-gamma s ignals  having  an  appl ied  gamma correction  of 2 , 2 .  The  
ou tpu t l uminance  l evel  i s  re lated  to  2 , 2 th  power of the  i npu t s ignal  l evel .  The  term  picture  l evel ,  
wh ich  re lates  to  l um inance,  i s  used  for the  ou tput l um inance  l evel  of the  post-gamma signal .  
F igure  3  shows  these  re lationsh ips.   

NOTE  I n  the  I TU -R Rec.  BT. 709-5  8-bi t  d i g i ta l  vi deo  s i gna l ,  the  d i g i ta l  data  i s  compressed  to  1 6  to  235  from  0  to  
255.  The  i npu t  s i gnal  a t  l eve l  0  %  i s  the  d i g i ta l  data  of 1 6  and  the  i npu t  s i gna l  a t  l eve l  1 00  %  i s  the  d i g i ta l  data  of 
235.  The  i npu t  d i g i ta l  data  i s  mod i fi ed  to  th i s  re l ati onsh i p  as  shown  i n  Annex A.  I n  th i s  documen t the  procedure  of 
the  conven ti ona l  d i g i ta l  s i gna l  i s  mai n l y men ti oned .  

IEC 

LMD  

PDP  modu le  

Control  PC 
 ( i f u sed )  

Pattern  
generator   Control  body 

(Measurement probe)   
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a   For the  u se  of the  I TU -R Rec.  BT. 709-5  8 -bi t  d i g i ta l  s i gna l ,  the  re la ti onsh i p  between  the  i npu t  s i gna l  l eve l  and  
the  d i g i ta l  data  i s  as  fo l l ows:  

I =  (D-1 6)/(235-1 6)  ×  1 00  (%)  

Figure  3  – Input s ignals  and  signal  processing  in  a  PDP  modu le  

6 Measuring  methods  of tone characteristics  

6.1  Purpose 

The  purpose  of th is  method  i s  to  measure  the  tone  characteristics  of a  PDP as  a  function  of 
the  APL.  The  fol lowing  i tems  are  then  measured :   

a)  APL dependent gamma characteristics,  

b)  s ignal  l evel  and  APL dependent CCT (correlated  colour temperature),  and  

c)  s ignal  l evel  and  APL dependent chromatici ty coord inates  (u’v’) .  

NOTE  u ' and  v' a re  C IE  1 976  UCS  d i agram  coord i nates  defi ned  i n  CI E  1 5 .  

IEC 
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s ignal  
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video  s ignal  

 

Digi tal  video 
s ignal  

 
Dig i ta l  data  
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I npu t s ignal  
l evel  
(I)  

P icture  
l evel  
(I
2 , 2
)  

Au tomatic brigh tness  control  (ABL),  etc.  

Panel  
d ri ving  
s ignal  

Ou tpu t 
l um inance  

(L)  

I =  D/(2N-1 )  x 1 00  (%)  
a
 

Reverse  gamma conversion  
(2 , 2 th  power of I)  

APL (average  p icture  level ) :   
the  average  of an  image  on  
the  tota l  screen  

Panel  characteristics  

Post-gamma signal  
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6.2  Input s ignals  

6.2 .1  General  

To measure  the  tone  characteristics  wi th  a  fi xed  APL,  a  number of APLs  to  be  evaluated  shal l  
be  defined  fi rst.  N ine  APLs  of 1 0  %,  20  %,  30  %,  40  %,  50  %,  60  %,  70  %,  80  %  and  90  %  
shou ld  be  appl ied .  When  other APLs  or l evel  selections  are  used ,  the  l evels  shal l  be  noted  i n  
the  report.  Four kinds  of s ignals  for measurement of the  tone  characteristics  are  as  fol lows;  

a)  1 1 -step  grey bar wi th  fi xed  APL,  

b)  s ing le  g rey window wi th  fi xed  APL,  

c)  1 1 -step  RGB  bar wi th  fixed  APL,  

d )  s ing le  colour window wi th  fi xed  APL.  

6.2.2  1 1 -step  grey bar with  fixed  APL 

The  detai l s  of the  s ignal  are  as  fol lows:  

a)  The  i npu t s ignal  of the  1 1 -step  grey-bar patterns  i s  appl ied  The  patterns  have  1 1  windows 
and  the  s ignal  l evels  of the  windows,  I0  %  to  I1 00  % ,  are  at  0  %,  1 0  %,  20  %,  30  %,  40  %,  
50  %,  60  %,  70  %,  80  %,  90  %  and  1 00  %  respectively,  or i n  8-bi t  d ig i ta l  i npu t data  at 0 ,  
26,  51 ,  77,  1 02 ,  1 28,  1 53,  1 79,  204,  230  and  255  respectively.  I n  the  measurement the  
window at the  measuring  s ignal  l evel  i s  moved  to  the  screen  cen tre  and  each  of the  
remain ing  1 0  unused  grey pattern  bars  shal l  be  d isplayed  e i ther i n  the  top  or the  bottom  
groups  of the  5  bars  as  shown  in  F igure  4 .  F igure  4  shows  just an  example  of 1 1  g rey-bar 
patterns.  For the  measurement of other s ignal  l evels,  a  s imple  procedure  i n  wh ich  the  
s ignal  l evels  of the  cen tre  window and  one  of remain ing  1 0  grey bars  are  exchanged  may 
be  appl ied .  I f the  area  of each  bar i n  g rey pattern  i s  0 , 98  %  of the  whole  screen  area,  then  

the  whole  grey-bar area  i s  1 0 , 78  %  (0 , 98  %  ×  1 1 ) .  Therefore,  the  background  area  i s  
89,22  %  (1 00  %  −  1 0 , 78  %).   

b)  The  background  level  shal l  be  changed  to  main tain  the  APL.  

c)  I n  F igure  4,  the  average  pictu re  level  of the  1 1 -step  grey-bar s i gnal  i s  calcu lated  
considering  the  conventional  2 , 2  gamma conversion  as  fol l ows:   

 APL(%)  =  1 0, 78  ×  0 , 330  6  +  89 , 22  ×  (DBK  /(2
N-1 ))2, 2   (1 )  

where  33, 06  %  i s  the  picture  level  of the  average  of 1 1 -step  grey bars  and  N i s  the  number 
of b i ts  of the  i npu t s i gnal .  DBK  i s  an  i npu t d ig i ta l  data  for background  in  an  N-bi t  system  
and  i s  ca lcu lated  as  fol lows:  

 DBK  =  (2
N-1 )  ×  ((  APL(%)−3,564)  /  89, 22  )1 /2 , 2    (2)  

NOTE  For each  R,  G  and  B  channel ,  D
BK,R

,  D
BK,G

 and  D
BK,B  

for the  background  i npu t  d i g i ta l  d ata  are  as  
fo l l ows:  

D
BK,R

 =  D
BK,G

 =  D
BK, B

 
=
 
D
BK
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Key 

V  screen  he igh t  

H  screen  wi d th  

Figure  4  – An  example  of an  1 1 -step  grey-bar pattern  

6.2 .3  Single  grey window with  fixed  APL 

The  detai l s  of the  s ignal  are  as  fol lows  

a)  A s i ng le  window pattern  i s  used  to  measure  the  tone  characteristics  of the  PDP as  shown  
i n  F igure  5.  The  window i s  generated  wi th  each  g rey i npu t data  to  be  measured ,  and  the  
background  shal l  be  changed  to  main tain  a  speci fic APL of the  tota l  screen  area  wh i le  
measuring  the  window wi th  the  chang ing  i npu t s ignal  l evel  I from  0  %  to  1 00  %,  i e .  I0  %  to  
I1 00  %  as  defined  i n  6 . 2 . 2 .  

 

Key 

V  screen  he igh t 

H  screen  wi d th  

D
BK
 i n pu t  d i g i ta l  data  for background  i n  N-b i t  system  and   

D
M
  d i g i ta l  i npu t  data  of 4  %  g rey wi ndow.  

Figure  5  – Example  of 4  % window pattern  for measuring  the  tone  characteristics  

b)  A 1 /5  horizon tal  and  verti cal  s ized  window,  approximately 4  %  of the  total  screen  area,  i s  
used .  

c)  The  APL  of the  pattern  i n  F igure  5  i s  ca lcu lated  by reverse  gamma correction  as  fol lows:  

IEC 
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0  %  to  1 00  %  i nner pattern  to  be  measured  (D
M
)  

Backg round  (D
BK
)  
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 APL(%)  of pattern   =  4  ×  (DM /(2
N-1 ))2 , 2  +  96  ×  (DBK/(2

N-1 ))2 , 2  (3)  

where  DM  i s  the  d ig i ta l  i npu t data  of the  4  %  grey window,  DBK  i s  the  d ig i ta l  i npu t data  of 
the  background ,  and  N i s  the  number of b i ts  of the  i npu t s ignal .   

NOTE  For the  R,  G  and  B  componen t of the  wi ndow and  background ,  the  d i g i ta l  i npu t  data  D
M ,R

,  D
M ,G

 and  
D
M ,B

,  and  D
BK,R

,  D
BK,G

 and  D
BK, B

 respecti ve l y i s  as  fo l l ows:  

D
M ,R

  =  D
M,  G

  =  D
M ,B

  
=
 
D
M
 

D
BK,R

 =  D
BK,G

 =  D
BK, B

 
=D

BK
 

d)  The  i npu t d ig i ta l  data  for background  DBK  i s  obtained  using  the  fol lowing  equation  for a  
speci fic APL:  

 DBK  =  (2
N–1 )  ×  ((APL(%)−4  ×  (DM /(2

N-1 ))2, 2)/96  )1 /2 , 2  (4)  

6.2.4 1 1 -step  RGB bar and  sing le  colour window with  fixed  APL 

The  detai l s  of the  s ignal  are  as  fol lows:  

a)  A bar or s ing le  window pattern  for each  RGB  primary i s  a lso  generated  and  measured  as  
shown  i n  F igure  6 .  

 

a)  R-bar,  G -bar and  B-bar wi ndow wi th  varyi ng  i npu t  l evel s  

 

b)  4  %  R,  G  and  B  s i ng l e  wi ndow wi th  varyi ng  i npu t  l eve l s  

Figure  6  −  RGB  bar and  sing le  window pattern  

b)  The  i npu t d ig i ta l  data  for background  DBK  of each  RGB  window bar pattern  in  F igure  6  a)  
i s  ca lcu lated  by the  fol lowing  equation  (5) .  

 DBK  =  (2
N-1 )  ×  (  (  APL(%)−1 0,78×  (0 , 330  6)/3  )/89, 22  )1 /2 , 2   (5)  

c)  For the  i npu t d ig i ta l  data  for the  background  of the  R,  G  and  B  s ing le  window pattern  
shown  i n  F igure  6  b) ,  the  fol lowing  equations  (6),  (7) ,  and  (8)  are  used .   

 DBK  =  (2
N-1 )  ×  ((APL(%)−4  ×  (DR/(2N-1 ))

2 , 2
/3)/96)1 /2 , 2   (6)  

 DBK  =  (2
N
-1 )  ×  ((APL(%)−4  ×  (DG /(2N-1 ))

2 , 2
/3)/96)1 /2 , 2       (7)  

 DBK  =  (2
N-1 )  ×  ((APL(%)−4  ×  (DB /(2N-1 ))

2 , 2
/3)/96)1 /2 , 2    (8)  

IEC 

IEC 
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where  DR,  DG  and  DB  are  the  d ig i ta l  data  of the  window of R,  G  and  B,  respectively,  and  N i s  
the  number of b i ts  for the  i npu t s ignal .  

The  window is  generated  wi th  each  primary colour i npu t data  to  be  measured .  The  
background  shal l  be  changed  to  main tain  a  speci fic APL of the  total  screen  area  wh i le  
measuring  the  window wi th  the  chang ing  i npu t s ignal  l evel  I from  0  %  to  1 00  %,  i . e.  I0  %  to  
I1 00  %  as  defined  i n  6 . 2 . 2 .  

6.3  Measuring  procedure 

The  fol lowing  procedure  shal l  be  used :  

a)  A PDP modu le  shal l  be  set i n  the  measuring  cond i tion  shown  in  F igure  1 .  

b)  Turn  off a l l  functions  that enhance  the  con trast and  colour of the  d isplay to  measure  the  
tone  characteristics  of the  PDP modu le.   

c)  Warm  up  the  PDP modu le  wi th  an  i npu t s i gnal  of fu l l  screen  wh i te  for an  hour.  

d )  Set the  APL  to  1 0  %.  

e)  I npu t each  of the  window s ignals  or g rey pattern  s ignals  to  be  measured  as  shown  in  
F igure  4 ,  F igure  5,  and  Figure  6 .  

f)  Measure  the  l um inance  and  chromatici ty coord inates  (u ’ ,  v’ )  at  screen  centre  by chang ing  
the  i npu t s ignal  l evel  for each  of the  1 1  i npu t s ignal  l evels.  

g )  Change  the  APL  and  repeat e)  to  f)  to  measure  the  tone  characteristics  for each  of the  
remain ing  APLs.  

NOTE  u ' and  v' a re  C IE  1 976  UCS  d i ag ram  coord i nates  defi ned  i n  CI E  1 5 .  The  va l ues  of u '  and  v '  coord inates  are  
transformed  from  the  measu red  x  and  y  va l ues  us i ng  the  fo l l owing  equations:  

 u '  =  4x/(3  – 2x  +  1 2y)      (9 )  

 v '  =  9y/(3  – 2x  +  1 2y)       ( 1 0 )  

where  x  and  y  are  CI E  1 931  chromati ci ty coord i nates.  

Figure  7  shows  an  example  of the  resu l t  of gamma characteristics  i n  9  APLs.   
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Figure  7  −  An  example  of resu lts  of gamma characteristics  for each  APL 

6.4 Expression  of resu lts  

6.4.1  Measurement report 

The  measurement report shal l  i nclude  the  fol lowing  i tems:  

a)  The  measured  resu l t  of the  l um inance  shal l  be  reported  as  a  table,  as  shown  in  Table  1  
wi th  i npu t d ig i ta l  data.  

Table  1  −  An  example  of a  tone  measurement report 

I n pu t  Outpu t:  D i spl ay l u m i n an ce  Output:  
P i ctu re  l evel  

S i gn al  step  8-bi t  i n pu t 
d i g i tal  data  

D i g i tal  data  of 
ITU -R Rec.  

BT. 709-5  8-bi t  
d i g i tal  vi deo  

s i gnal a  

I npu t s i gn al  
l evel  

M easu red  
l u m i n an ce  

N orm al ized  
l um i n an ceb  

Con ven ti on al  
2 , 2  gamm a 

k D
M
 

(0~255)  

D
M
 

(1 6~235)  

I 

(%)  

L  

(cd /m 2)  

L
norm

 

(%)  

 

(%)  

1  0  1 6  0  0 , 08  0 , 00  0 , 00  

2  26  38  1 0  0 , 95  0 , 68  0 , 66  

3  51  60  20  4 , 1 2  3 , 1 5  2 , 90  

4  77  82  30  9 , 1 8  7 , 1 0  7 , 1 8  

5  1 02  1 04  40  1 6 , 42  1 2 , 75  1 3 , 32  

6  1 28  1 26  50  27 , 48  21 , 38  21 , 58  

7  1 53  1 47  60  40 , 63  31 , 64  32 , 50  

8  1 79  1 69  70  55, 96  43 , 60  45 , 35  

9  204  1 91  80  75, 83  59 , 1 1  61 , 21  

1 0  230  21 3  90  99 , 96  77 , 93  78 , 93  

1 1  255  235  1 00  1 28, 24  1 00 , 00  1 00 , 00  

a  For the  u se  of the  I TU -R Rec.  BT. 709-5  8 -bi t  d i g i ta l  vi deo  s i gna l ,  the  d i g i ta l  data  i ncl ud i ng  that of the  
background ,  i s  mod i fi ed .  

b  N ormal i zed  l um inance  i s  (L-L
0
) /(L

1 00
-L
0
) ,  where  L ,  L

0
 and  L

1 00
 a re  the  measured  l um inance,  the  l um inance  at  

l evel  0  %  and  the  l um inance  at  l evel  1 00  %  respecti vel y.  
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2
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6.4.2  Gamma calcu lation  

From  the  measurement resu l t  shown  above,  a  non l inear ou tpu t characteristic g,  i . e ,  a  
re lationsh ip  between  ou tpu t l uminance  and  i npu t s ignal  l evel ,  i s  calcu lated .  Thus,  the  average  

gamma value,  g j  for the  jth  APL i s  ca lcu lated  by  the  fol l owing  equation :  

 ∑
−

=
−

=
1

2 knorm,

knorm,
j

log

log

2

1
n

k
I

L

n
g   (1 1 )  

where  j  refers  to  the  jth  APL  (1 0 ,  20,  30,  …… ,  90  APL)  and  n  i s  the  number of i npu t s i gnal  
steps  for an  APL.  I n  th is  measuring  method  1 1  s ignal  steps,  where  n  i s  1 1 ,  are  used .  Inorm,k  i s  
the  inpu t s ignal  l evel  at each  signal  step  k,  wh ich  i s  the  normal ized  value  from  0  to  1  of i npu t 
d ig i ta l  data.  Lnorm,k  i s  the  normal ized  value  of the  l uminance  having  a  value  from  0  to  1  
measured  at each  s ignal  step  k and  i s  defined  as  fol lows:   

 
( )

( )01 00

0k
knorm,

LL

LL
L

−

−
=    (1 2)  

where,  Lk  i s  the  measurement l um inance  at   the  si gnal  step  k,  L0  i s  the  l um inance  at  the  i npu t 
of l evel  0  %  and  L1 00  i s  the  l um inance   at  the  i npu t of l evel  1 00  %.  

The  average  gamma value  Tg  for a l l  APLs,  i . e .  the  average  value  of a l l  gammas,  

mgggg , . . . . ,,, 321 ,  i s ;  

 
m

mgggg
g

++++
=

. . . .1
T

32
 (1 3)  

NOTE  1  m  i s  the  number of APLs  consi dered ,  general l y 9 ,  from  1 0  % ,  20  % ,  … . ,  90  %  APL.  

Add i tional ly,  the  gamma accuracy (%)  i s  quan ti fied  from  the  fol lowing  equation .  

 

1 001
S

TS
accu. ×











 −
−=

g

gg
g  ( 1 4)  

where  Sg  i s  2 , 2  for conventional  2 , 2  gamma and  1 /0 , 45  for I TU-R Rec.  BT.709-5  gamma.  

NOTE  2  See  the  recommendati on  I TU -R Rec.  BT. 709-5-5  for the  I TU -R Rec.  BT. 709-5  gamma.  

The  measured  data  and  the  resu l t  of the  g  ca lcu lation  shal l  be  reported  as  shown  in  Table  2 .   
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Table  2  −  Example  of gamma reporting  form  (for each  APL )  

j APL(%)  g  

1  1 0  2 , 1 7   

2  20  2 , 1 5   

3  30  2 , 20   

4  40  2 , 25   

5  50  2 , 23   

6  60  2 , 25   

7  70  2 , 33   

8  80  2 , 36   

9  90  2 , 37   

Average  ( Tg )  ±  s tandard  devi ati on  2 , 25  ±  0 , 08  

 

The  resu l t  of the  g  ca lcu lation  shal l  a lso  be  reported  as  p lots  for 1 0  %  APL to  90  %  APL as  
shown  i n  F igure  8.  

 

Figure  8  −  Example  plots  for calcu lated  gamma values  by APL 

The  CCT values  and  ∆u’v’ by APL  shal l  a lso  be  p lotted  as  curves,  where  the  horizon tal  axis  
shal l  be  the  normal ized  i npu t s ignal  l evel  from  1 0  %  to  1 00  %,  as  shown  in  F igure  9  and  
F igure  1 0 .  I f a  l i gh t measuring  device  doesn ’ t provide  the  CCT,  then  the  CCT is  calcu lated  
from  the  chromatici ty coord inates  (x,  y)  us ing  McCamy’s  approximation  as  fol lows:  

 51 75 8616 6013 437CCT 23 +++= nnn    (1 5)  

where  

.)81 85,0()0332,0( yxn −−=  

The  colour d i fference  ∆u’v’ i s  defined  as  fol lows,  

IEC 
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 ( ) ( )2oi
2

oi ''''''Δ vvuuvu −+−=   (1 6)  

where  oo ',' vu are  the  pre-defined  chromatici ty coord inates  and  ii ',' vu are  the  measured  

chromatici ty coord inates.  The  pre-defined  chromatici ty value  shal l  be  reported ,  and  i f the  pre-
defined  chromatici ty values  vary wi th  i npu t l evel ,  these  shal l  a lso  be  reported .  I n  th is  example,  
the  pre-defined  u’v’ va lue  i s  (0 , 1 98,  0 , 468)  for a  CCT value  of 6  500  K of dayl igh t.  

 

Figure  9  −  Example  plots  for CCT characteristics  by APL 

 

Figure  1 0  −  Example  plots  for ∆u’v’ characteristics  by APL 
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7  Measuring  methods  of colour gamut by APL 

7.1  Purpose 

The  purpose  of th is  method  i s  to  measure  primary and  secondary colour accuracy and  
quan ti fy the  colour gamut of a  PDP as  a  function  of APL,  and  then  to  measure  the  fol lowing  
i tem:   

•  Chromatici ty coord inates  x  and  y  of RGB  primary and  secondary colours  (cyan ,  magenta  
and  yel low)  for each  APL.  

NOTE  The  secondary colou r are  cyan  (C)  =  G(1 00  %)  +B  (1 00  %),  magen ta  (M )  =  R (1 00  %)  + B  (1 00  %),  and  
ye l l ow (Y)  =  R (1 00  %)  + G  (1 00  %),  respecti ve l y.  

7.2  Primary and  secondary colour patterns  by APL 

To measure  the  primary colour wi th  a  varying  APL,  the  colour window pattern  shown   
i n  F igure  6b)  shal l  be  used .  The  secondary colours  C,  M ,  and  Y can  a lso  be  measured  i n  the  
same  manner as  shown  i n  the  fol lowing  F igure  1 1 .  The  i npu t l evel  of each  window shal l  be  set  
at 1 00  %  for the  colour.  The  inpu t d ig i ta l  data  of the  background  for each  primary colour R,  G  
and  B  s ing le  window pattern  g iven  i n  6 . 2 . 4  c)  i s  used .  For the  i npu t d i g i ta l  data  for the  
background  for each  secondary colour C,  M  and  Y s i ng le  window pattern  shown  in  F igure  1 1 ,  
the  fol l owing  equations  (1 7),  (1 8),  and  (1 9)  are  used .   

 DBK ,  =  (2
N-1 )  ×  ((APL(%)−4  ×  2  ×  (DC/(2N-1 ))2, 2/3)/96)1 /2 , 2

  
(1 7)  

 DBK  =  (2
N-1 )  ×  ((APL(%)−4  ×  2  ×  (DM /(2N-1 ))2, 2/3)/96)1 /2 , 2

      
(1 8)  

 DBK  =  (2
N-1 )  ×  ((APL(%)−4  ×  2  ×  (DY/(2N-1 ))2, 2 /3)/96)1 /2 , 2

   
(1 9)  

where  DC,  DM  and  DY are  the  d ig i tal  data  of the  window of C,  M  and  Y,  respectively,  and  N i s  
the  number of b i ts  for the  i npu t s ignal .  I n  th is  measurement DC,  DM  and  DY are  2

N-1 .  

 

Figure  1 1  −  4  % C,  M ,  and  Y s ing le  window pattern  

7 .3  Measuring  procedure 

The  fol lowing  procedure  shal l  be  used  for measuring  the  colour characteristics.  

a)  A PDP modu le  shal l  be  set i n  the  measuring  cond i tion  shown  i n  F igure  1 .  

b)  Turn  off a l l  functions  that enhance  the  con trast and  colour of the  d isplay to  measure  the  
tone  characteristics  of the  PDP modu le.  

c)  Warm  up  the  PDP modu le  wi th  an  i npu t s i gnal  of fu l l  screen  wh i te  for an  hour.  

d )  Set the  APL  to  1 0  %.  

e)  I npu t each  R,  G ,  B ,  C,  M ,  and  Y s ing le  window pattern  as  shown  i n  F igure  6b)  or 
F igure  1 1 ,  where  the  i npu t s ignal  l evel  of each  s ing le  colour window i s  1 00  %,  and  
measure  the  chromatici ty coord inates  (u ’ ,  v’ )  and  CCT at screen  cen tre.  

IEC 
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f)  Change  the  APL  and  repeat e)  to  measure  the  primary and  secondary colour accuracy for 
each  remain ing  APL.  

7.4 Evaluation  of colour accuracy 

The  reference  standard  coord inates  of the  primary colours  are  general ly avai lable  from  I TU-R 
Rec.  BT.709-5.   

The  measured  colour data  i s  compared  to  the  I TU -R Rec.  BT.  709-5  values  shown  i n  F igure  

1 2  i n  order to  check for deviation  of ∆  u ’ ,v’ .  

 

Key  

BT. 709  means   I TU -R Rec.  BT. 709-5 .  

Figure  1 2  −  I TU -R Rec.  BT.709-5  standard  coord inates  of primary and  secondary colours  

7.5  Evaluation  of colour gamut 

The  colour gamut area  i s  used  to  evaluate  the  colour range  of the  d isplay.  General ly,  i t  can  be  
calcu lated  wi th  the  u ’v’  coord inate  system.  The  area  of the  I TU-R Rec.  BT.709-5  colour gamut 

i n  the  (u ’ ,  v’ )  d iagram  is  │ u ’Rv’G  +  u ’Gv’B  +  u ’Bv’R  – v ’Ru ’G  –  v’Gu ’B  –  v’Bu ’R│ /2 ,  wh ich  i s  0 , 064  9  
and  used  for the  reference  colour gamut area.  S im i larly,  the  area  of n  polygons  for the  
overlapped  colour gamut area  between  the  reference  and  the  d isplay under test i s  ca lcu lated  
from  the  fol lowing  equation  (20).  

│ u ’ 1 v’2  +  u ’2v’3  +  u ’3v’4…  +  u ’n -1 v’n  +  u ’nv’ 1  –  v’ 1 u ’2  –  v’2u ’3  –  v’3u ’4  …  −  v’n-1 u ’n  – v’nu ’ 1 │ /2   (20)  

From  the  resu l ts  of the  colour gamut area,  the  re lati ve  gamut ratio  and  gamut reproducibi l i ty 
are  calcu lated  as  shown  in  equations  (21 )  and  (22).  An  example  of gamut areas  for the  
evaluation  of the  colour gamut i s  shown  i n  Table  3 .  

 1 00
area gamut colour Reference

area gamut colourDisplay 
  (%) ratio gamut Relative ×=  (21 )  

IEC 

v’
 

(0,1 25,  0,563) 

(0,305,  0,330) 

(0,451 ,  0,523) 

(0,1 75,  0,1 58) 

(0,1 38,  0,456) 

(0,204,  0,553) 

u’  

0,0 
0,1  0,2 0,3 0,4 0,5 0,6 0,7 

0,1  

0,2 

0,3 

0,4 

0,5 

0,6 

CIE  u’v’  

BT.709 Primary  

BT.709 Cyan  

BT.709 Magenta  

BT.709 Yellow 

0,0 
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 1 00
area gamut colour Reference

area gamut colour Overlap
  (%)il ity reproducib Gamut ×=  (22)  

Table  3  – An  example  of gamut areas  for evaluation  of colour gamut 

 Red  Green  B lue  Colour gamut area  

sRGB  ( I TU -R Rec.  BT. 709-5)  

u ’
R
 v ’

R
 u ’

G
 v ’

G
 u ’

B
 v ’

B
 

0 , 064  9  
0 , 450  7  0 , 522  9  0 , 1 25  0  0 , 562  5  0 , 1 75  4  0 , 1 57  9  

Measured  col ou r gamut 

u ’
R
 v ’

R
 u ’

G
 v ’

G
 u ’

B
 v ’

B
 

0 , 061  5  
0 , 440  7  0 , 533  9  0 , 1 1 8  4  0 , 552  2  0 , 1 66  2  0 , 1 67  6  

Overl apped  colou r gamu t  0 , 057  8  

 

F i gure  1 3  shows  an  example  of the  measured  colour,  sRGB ( I TU-R Rec.  BT.709-5),  and  of 
the  overlapped  gamut area  for evaluation  of the  colour gamut.  

 

Figure  1 3  – Example  showing  a  measured  primary,   
a  reference,  and  an  overlapped  gamut area 

7 .6  Expression  of resu l ts  

The  measured  resu l t  and  the  colour coord inates  data  shal l  be  reported  as  a  table,  as  shown  in  
Table  4  wi th  the  reference  colour standard .  Add i tional ly,  the  colour gamut evaluation  resu l t  
can  a lso  be  reported  in  Table  4 .  F igure  1 4  shows  an  example  of the  measured  colour gamut 
p lots  by APL.  

IEC 

sRGB (ITU-R BT.  709-5) 

Measured  display 

Intersection  coordinate 

Overlapped gamut area 

0,1  0,2 0,3 0,4 0,5 

v’
 

u’  

0,1  

0,2 

0,3 

0,4 

0,5 

0,6 
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Table  4  −  An  example  of primary and  secondary colour measurement report 

APL Colour 

I nput  s i gnal  
l evel  

Reference  
coord inates  

Measured  
coord inates  ∆  u 'v'  

Relative  
gamut ratio  

Gamut 
reproducibi l i ty  

(R,  G ,  B )  u '  v'  u '  v'  (%)  (%)  

1 0  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 390   0 , 509   0 , 062   

95 , 7  %  95, 9  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 76   0 , 502   0 , 079   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 79   0 , 255   0 , 097   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  

Ye l l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 , 204   0 , 553     –  

20  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 400   0 , 51 1   0 , 052   

96 , 2  %  96 , 2  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 64   0 , 51 6   0 , 060   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 78   0 , 242   0 , 084   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  

Ye l l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 , 204   0 , 553     –  

30  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 41 1   0 , 51 2   0 , 041   

97 , 3  %  96 , 6  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 55   0 , 529   0 , 045   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 77   0 , 224   0 , 066   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  

Ye l l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 . 204   0 , 553     –  

40  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 420   0 , 51 4   0 , 032   

99 , 1  %  97 , 3  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 50   0 , 532   0 , 039   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 76   0 , 21 3   0 , 055   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  

Ye l l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 , 204   0 , 553     –  

50  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 429   0 , 51 5   0 , 023   

99 , 4  %  97 , 6  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 46   0 , 534   0 , 035   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 76   0 , 208   0 , 051   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  
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APL Colour 

I nput  s i gnal  
l evel  

Reference  
coord inates  

Measured  
coord inates  ∆  u 'v'  

Relative  
gamut ratio  

Gamut 
reproducibi l i ty  

(R,  G ,  B )  u '  v'  u '  v'  (%)  (%)  

Yel l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 , 204   0 , 553     –  

60  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 431   0 , 51 7   0 , 020   

1 00 , 2  %  98, 1  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 44   0 , 536   0 , 032   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 76   0 , 202   0 , 045   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  

Ye l l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 , 204   0 , 553     –  

70  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 435   0 , 51 8   0 , 01 6   

1 00 , 5  %  99, 0  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 40   0 , 541   0 , 026   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 74   0 , 1 96   0 , 038   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  

Ye l l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 , 204   0 , 553     –  

80  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 440   0 , 520   0 , 01 1   

1 02 , 4  %  99, 7  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 36   0 , 550   0 , 01 6   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 76   0 , 1 88   0 , 030   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  

Ye l l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 , 204   0 , 553     –  

90  % 
APL 

Red  
(1 00  % ,  0  % ,  

0  %)  
0 , 451   0 , 523   0 , 446   0 , 522   0 , 005   

1 05, 0  %  1 00 , 0  %  

Green  
(0  % ,  1 00  % ,  

0  %)  
0 , 1 25   0 , 563   0 , 1 34   0 , 556   0 , 01 1   

B l ue  
(0  % ,  0  % ,  
1 00  %)  

0 , 1 75   0 , 1 58   0 , 1 72   0 , 1 80   0 , 022   

Cyan  
(0  % ,  1 00  % ,  

1 00  %)  
0 , 1 39   0 , 456     –  

Magen ta  
(1 00  % ,  0  % ,  

1 00  %)  
0 , 305   0 , 330     –  

Ye l l ow 
(1 00  % ,  1 00  % ,  

0  %)  
0 , 204   0 , 553     –  
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Figure  1 4 −  The  measured  colour gamut plots  by APL 
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Annex A 
( informative)  

 
Use of ITU-R Rec.  BT.709-5 signal  

I n  I TU-R Rec.  BT.709-5  the  d ig i ta l  data  of the  8-bi t  d i g i ta l  video  s ignal  i s  compressed  to  1 6  to  
235,  bu t not to  0  to  255.  The  re lationsh ip  between  the  i npu t s ignal  l evel  and  the  d ig i ta l  data  i n  
I TU -R Rec.  BT.709-5  i s  shown  in  Table  A. 1 .  

Table  A.1  – Dig i tal  data  and  s ignal  level  in  ITU-R Rec.  BT.709-5 

Signal  l evel  
I 

(  % )  

D ig i tal  data  
D
M
 

0  1 6  

1 0  38  

20  60  

30  82  

40  1 04  

50  1 26  

60  1 47  

70  1 69  

80  1 91  

90  2 1 3  

1 00  235  
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