
 

IEC 62595-2-1  

Edition  1 .0 201 6-04 

INTERNATIONAL 
STANDARD 

 

Display l ighting  unit –  

Part 2-1 :  Electro-optical  measuring  methods of LED backlight unit 

 

IE
C
 6
2
5
9
5
-2

-1
:2
0
1
6
-0

4
(e

n
) 

  

  

® 

 

colour
ins ide



 

 

  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 

 Copyright © 201 6 IEC,  Geneva,  Switzerland   
 
Al l  ri gh ts  reserved.  Un less  otherwise speci fied,  no  part  of th is  publ ication  may be reproduced  or u ti l ized  i n  any form  
or by any means,  electron ic or mechanical ,  i ncluding  photocopying  and  microfi lm,  wi thout permission  i n  wri ting  from  
ei ther IEC or IEC's  member National  Committee  in  the  country of the  requester.  I f  you  have any questions  about IEC 
copyright or have an  enqu i ry about obtain ing  addi tional  ri ghts  to  th is  publ ication,  please contact the  address  below or 
your local  IEC member National  Committee  for fu rther i n formation .  
 

IEC Central  Offi ce  Tel . :  +41  22  91 9  02  1 1  
3,  rue  de  Varembé Fax:  +41  22  91 9  03  00  
CH-1 21 1  Geneva 20  in fo@iec.ch  
Swi tzerland  www. iec.ch  

 

About the IEC 
The In ternational  Electrotechnical  Commission  (IEC)  is  the  l eading  g lobal  organization  that  prepares  and  publ ishes  
I n ternational  Standards  for al l  e lectrical ,  e lectron ic and  related  technolog ies.  
 

About IEC publ ications  
The technical  content of  IEC publ ications  i s  kept under constant review by the  IEC.  Please make  sure  that you  have the 
latest edi tion ,  a corrigenda or an  amendment m ight  have been  publ ished.  
 

IEC Catalogue - webstore.iec.ch/catalogue 
The stand-alone appl ication  for consulting  the entire 
bibl iographical  information  on  IEC International  Standards,  
Technical  Specifications,  Technical  Reports and other 
documents.  Avai lable for PC,  Mac OS,  Android Tablets and  
iPad.  
 

IEC publications search - www.iec.ch/searchpub 
The advanced search  enables to find IEC publications by a 
variety of criteria (reference number,  text,  technical  
committee,…).  I t also g ives information on  projects,  replaced 
and withdrawn publ ications.  
 

IEC Just Published -  webstore.iec.ch/justpublished 
Stay up to date on  al l  new IEC publ ications.  Just Publ ished 
detai ls al l  new publ ications released.  Avai lable onl ine and 
also once a month  by email .  

Electropedia - www.electropedia.org  
The world's leading  onl ine dictionary of electronic and  
electrical  terms containing  20 000 terms and definitions in  
Engl ish  and French,  with  equivalent terms in  1 5 additional  
languages.  Also known as the International  Electrotechnical  
Vocabulary (IEV)  onl ine.  
 

IEC Glossary - std.iec.ch/glossary 
65 000 electrotechnical  terminology entries in  Engl ish  and 
French extracted from the Terms and Definitions clause of 
IEC publications issued since 2002.  Some entries have been  
col lected from earl ier publ ications of IEC TC 37,  77,  86 and 
CISPR.  
 

IEC Customer Service Centre - webstore.iec.ch/csc 
I f you  wish  to g ive us your feedback on  this publ ication  or 
need further assistance,  please contact the Customer Service 
Centre:  csc@iec.ch.  
 

 

mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 62595-2-1  

Edition  1 .0 201 6-04 

INTERNATIONAL 
STANDARD 

 

Display l ighting  unit –  

Part 2-1 :  Electro-optical  measuring  methods of LED backlight unit 

 

 

 

 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION  
ICS 31 .1 20;  31 .260 

 

ISBN 978-2-8322-3299-6 

  

  

® Registered trademark of the International  Electrotechnical  Commission 

® 

   Warning!  Make sure that you obtained this publication from an authorized distributor.  

 

colour
ins ide



 – 2  – I E C  6 2 5 9 5 - 2 - 1 : 2 0 1 6  © I E C  2 0 1 6  

C ON TE N TS  

FOR E WOR D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3  

1  S co pe  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

2  N o rm ati ve  re fe re n ce s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

3  Te rm s ,  d e fi n i t i o n s  an d  ab bre vi ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

3 . 1  Te rm s  an d  d e fi n i t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

3 . 2  Abb re vi ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

4  G e n e ral  m e as u re m e n t  co n d i ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

4 . 1  S tan d ard  atm o s ph e ri c  co n d i ti o n s  fo r LE D  B LU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

4 . 2  M e as u ri n g  s e tu p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

4 . 3  Warm - u p  t i m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

5  M e as u re m e n t  m e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

5 . 1  E l e ctri cal  m e as u re m e n t  m e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

5 . 1 . 1  C o n d i ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

5 . 1 . 2  C u rre n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

5 . 1 . 3  Vo l tag e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

5 . 1 . 4  P o we r co n s u m p ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

5 . 2  O p ti cal  m e as u re m e n t  m e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

5 . 2 . 1  C o n d i ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

5 . 2 . 2  Lu m i n an ce  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

5 . 2 . 3  Lu m i n an ce  u n i fo rm i ty  o r  n o n - u n i fo rm i ty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

5 . 2 . 4  S p e ctral  po we r d i s tri bu ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

5 . 2 . 5  C h ro m ati ci ty. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

5 . 2 . 6  C o l o u r  u n i fo rm i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

5 . 2 . 7  An g u l ar  l u m i n an ce  u n i fo rm i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

5 . 2 . 8  An g u l ar  co l o u r u n i fo rm i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

5 . 2 . 9  M e as u re m e n t  m e th o d s  o f  bl o ck- wi s e  B LU s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

B i bl i o g raph y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

 

F i g u re  1  – E xam p l e  o f  m e as u ri n g  s e tu p  fo r  LE D  B LU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

Fi g u re  2  – E xam p l e  o f  warm - u p  ch aracte ri s ti c  o f  B LU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

Fi g u re  3  – D e fi n i ti o n  o f  z e n i th  an g l e  θ  an d  az i m u th  an g l e  ϕ  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

Fi g u re  4  – E xam p l e s  o f  m e as u re m e n t  po i n t  l ayo u t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

Fi g u re  5  – An g u l ar l u m i n an ce  u n i fo rm i ty  m e as u re m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

Fi g u re  6  – E xam p l e  o f  ch e cke rb o ard  patte rn   ( 8  s e g m e n ts  ×  1 0  s e g m e n ts )  fo r  b l o ck-
wi s e  B LU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

Fi g u re  7  – E xam p l e  o f  s i n g l e  b l o ck wh i te  patte rn  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

Fi g u re  8  – E xam p l e  o f  s i n g l e  b l o ck b l ack patte rn  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

Fi g u re  9  – E xam p l e  o f  i n co h e re n t  p o i n t  s pre ad  fu n cti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

 



I E C  6 2 5 9 5 - 2 - 1 : 2 0 1 6  © I E C  2 0 1 6  – 3  – 

I N TE R N ATI ON AL E LE C TR OTE C H N I C AL COM M I S S I ON  

____________ 

 
DISPLAY LIGHTING  UNIT –  

 
Part  2-1 :  Electro-optical  measuring  methods  

of LED backl ight  uni t  
 

FOR E WOR D  

1 )  Th e  I n t e rn ati o n al  E l e c tro te c h n i c al  C o m m i s s i o n  ( I E C )  i s  a  wo rl d wi d e  o rg an i z at i o n  fo r  s tan d ard i z ati o n  c o m p ri s i n g  
al l  n ati o n al  e l e c tro te ch n i c al  c o m m i tte e s  ( I E C  N ati o n al  C o m m i t te e s ) .  Th e  o b j e ct  o f  I E C  i s  to  p ro m o te  
i n t e rn ati o n al  c o - o p e rati o n  o n  al l  q u e s ti o n s  c o n c e rn i n g  s tan d a rd i z a ti o n  i n  th e  e l e c t ri c al  an d  e l e c tro n i c  f i e l d s .  To  
th i s  e n d  an d  i n  a d d i t i o n  to  o th e r  ac ti vi t i e s ,  I E C  p u b l i s h e s  I n te rn at i o n al  S tan d ard s ,  Te ch n i c al  S p e ci fi cati o n s ,  
Te c h n i c al  R e p o rts ,  P u b l i cl y  Avai l ab l e  S p e c i f i c at i o n s  ( P AS )  a n d  G u i d e s  ( h e re afte r  re f e rre d  to  as  “ I E C  
P u b l i c ati o n ( s ) ” ) .  Th e i r  p re p arati o n  i s  e n t ru s te d  to  te c h n i cal  co m m i t te e s ;  an y I E C  N ati o n a l  C o m m i tt e e  i n te re s te d  
i n  th e  s u b j e c t  d e al t  wi t h  m ay p art i ci p at e  i n  t h i s  p re p arato ry  wo rk.  I n te rn ati o n al ,  g o ve rn m e n t al  a n d  n o n -
g o ve rn m e n tal  o rg an i z at i o n s  l i ai s i n g  wi th  th e  I E C  al s o  p arti c i p a te  i n  th i s  p re p arati o n .  I E C  c o l l ab o rat e s  cl o s e l y  
wi t h  th e  I n t e rn at i o n al  O rg an i z ati o n  fo r S t an d a rd i z at i o n  ( I S O )  i n  acc o rd an ce  wi th  co n d i t i o n s  d e te rm i n e d  b y 
ag re e m e n t  b e twe e n  th e  two  o rg an i z ati o n s .  

2 )  Th e  f o rm al  d e ci s i o n s  o r  ag re e m e n ts  o f  I E C  o n  te ch n i c al  m a tte rs  e x p re s s ,  as  n e arl y  as  p o s s i b l e ,  an  i n te rn a ti o n al  
c o n s e n s u s  o f  o p i n i o n  o n  t h e  re l e van t  s u b j e c ts  s i n c e  e ach  t e c h n i c al  c o m m i tt e e  h as  re p re s e n t ati o n  fro m  al l  
i n te re s te d  I E C  N ati o n al  C o m m i tt e e s .   

3 )  I E C  P u b l i c ati o n s  h ave  th e  f o rm  o f  re c o m m e n d ati o n s  fo r  i n te rn a ti o n a l  u s e  an d  are  ac ce p te d  b y I E C  N a ti o n al  
C o m m i tte e s  i n  th at  s e n s e .  Wh i l e  al l  re as o n ab l e  e f fo rts  are  m ad e  to  e n s u re  th at  th e  t e c h n i cal  co n te n t  o f  
I E C  P u b l i c ati o n s  i s  ac cu rate ,  I E C  c an n o t  b e  h e l d  re s p o n s i b l e  fo r  th e  way i n  wh i c h  t h e y are  u s e d  o r  fo r  an y  
m i s i n te rp re ta ti o n  b y an y e n d  u s e r.  

4 )  I n  o rd e r  to  p ro m o te  i n t e rn ati o n al  u n i f o rm i ty,  I E C  N ati o n al  C o m m i tte e s  u n d e rtake  to  ap p l y  I E C  P u b l i cati o n s  
tran s p are n tl y  to  th e  m ax i m u m  e x te n t  p o s s i b l e  i n  t h e i r  n at i o n al  an d  re g i o n al  p u b l i c ati o n s .  An y d i ve rg e n c e  
b e twe e n  an y I E C  P u b l i c at i o n  an d  th e  c o rre s p o n d i n g  n ati o n al  o r  re g i o n al  p u b l i cati o n  s h al l  b e  cl e arl y  i n d i cat e d  i n  
th e  l atte r.  

5 )  I E C  i ts e l f  d o e s  n o t  p ro vi d e  an y a tte s t at i o n  o f  c o n fo rm i ty.  I n d e p e n d e n t  c e rt i f i c a ti o n  b o d i e s  p ro vi d e  co n fo rm i ty  
a s s e s s m e n t  s e rvi c e s  an d ,  i n  s o m e  are as ,  ac ce s s  t o  I E C  m a rks  o f  c o n f o rm i ty.  I E C  i s  n o t  re s p o n s i b l e  fo r  a n y 
s e rvi c e s  c arri e d  o u t  b y i n d e p e n d e n t  c e rti f i c at i o n  b o d i e s .  

6 )  Al l  u s e rs  s h o u l d  e n s u re  th at  th e y h ave  t h e  l at e s t  e d i t i o n  o f  th i s  p u b l i ca ti o n .  

7 )  N o  l i ab i l i ty  s h al l  att ac h  to  I E C  o r  i ts  d i re c to rs ,  e m p l o ye e s ,  s e rvan ts  o r  ag e n ts  i n cl u d i n g  i n d i vi d u al  e x p e rts  an d  
m e m b e rs  o f  i ts  te c h n i c al  c o m m i tt e e s  an d  I E C  N ati o n al  C o m m i tte e s  fo r  an y p e rs o n al  i n j u ry,  p ro p e rty  d a m ag e  o r  
o t h e r d am ag e  o f  an y n atu re  wh ats o e ve r,  wh e t h e r d i re ct  o r  i n d i re ct,  o r  fo r  c o s ts  ( i n cl u d i n g  l e g al  f e e s )  an d  
e x p e n s e s  a ri s i n g  o u t  o f  th e  p u b l i c at i o n ,  u s e  o f,  o r  re l i a n c e  u p o n ,  th i s  I E C  P u b l i ca ti o n  o r  an y  o th e r 
I E C  P u b l i ca ti o n s .   

8 )  Att e n t i o n  i s  d rawn  to  t h e  N o rm ati ve  re f e re n c e s  ci t e d  i n  t h i s  p u b l i c at i o n .  U s e  o f  t h e  re f e re n c e d  p u b l i c ati o n s  i s  
i n d i s p e n s ab l e  fo r  th e  c o rre c t  ap p l i cati o n  o f  th i s  p u b l i c a ti o n .  

9 )  Att e n ti o n  i s  d rawn  t o  th e  p o s s i b i l i ty  t h at  s o m e  o f  t h e  e l e m e n ts  o f  th i s  I E C  P u b l i c ati o n  m ay b e  th e  s u b j e c t  o f  
p at e n t  ri g h ts .  I E C  s h al l  n o t  b e  h e l d  re s p o n s i b l e  fo r  i d e n ti fyi n g  a n y o r  a l l  s u ch  p a te n t  ri g h ts .  

I n te rn ati o n al  S tan d ard  I E C  6 2 5 9 5 - 2 - 1  h as  be e n  p re p are d  by I E C  Te ch n i cal  C o m m i tte e  1 1 0 :  
E l e ctro n i c  d i s p l ay d e vi ce s .  

Th i s  f i rs t  e d i ti o n  can ce l s  an d  re pl ace s  th e  fi rs t  e d i ti o n  o f  I E C  6 2 5 9 5 - 2  pu bl i s h e d  i n  2 0 1 2 .  Th i s  
e d i t i o n  co n s ti tu te s  a  te ch n i cal  re vi s i o n .  

Th i s  e d i ti o n  i n cl u d e s  th e  fo l l o wi n g  s i g n i fi can t  te ch n i cal  ch an g e s  wi th  re s p e ct  to  th e  p re vi o u s  
e d i t i o n :  

a)  ch an g e d  th e  s e ri e s  t i t l e  i n  o rd e r to  co ve r fro n tl i g h t  u n i t;  

b)  ad d e d  th e  d e tai l e d  m e as u re m e n t  pro ce d u re s  parti cu l arl y  fo r  bl o ck- wi s e  B LU ;  

c)  d e l e te d  An n e x A;  

d )  re vi s e d  Fi g u re  1  an d  F i g u re  2  an d  s o m e  e d i to ri al  e rro rs .  
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Th e  te xt  o f  th i s  s tan d ard  i s  bas e d  o n  th e  fo l l o wi n g  d o cu m e n ts :  

F D I S  R e p o rt  o n  vo ti n g  

1 1 0 /7 3 1 A/F D I S  1 1 0 /7 4 3 A/R V D  

 
Fu l l  i n fo rm ati o n  o n  th e  vo ti n g  fo r  th e  appro val  o f  th i s  s tan d ard  can  be  fo u n d  i n  th e  re po rt  o n  
vo ti n g  i n d i cate d  i n  th e  abo ve  tabl e .  

Th i s  pu bl i cati o n  h as  b e e n  d rafte d  i n  acco rd an ce  wi th  th e  I S O/I E C  D i re cti ve s ,  P art  2 .  

A l i s t  o f  al l  p arts  i n  th e  I E C  6 2 5 9 5  s e ri e s ,  pu b l i s h e d  u n d e r th e  g e n e ral  t i t l e  Display lighting 
unit,  can  b e  fo u n d  o n  th e  I E C  we bs i te .  

Fu tu re  s tan d ard s  i n  th i s  s e ri e s  wi l l  carry th e  n e w g e n e ral  t i t l e  as  ci te d  abo ve .  Ti t l e s  o f  e xi s ti n g  
s tan d ard s  i n  th i s  s e ri e s  wi l l  b e  u p d ate d  at  th e  ti m e  o f  th e  n e xt  e d i t i o n .  

Th e  co m m i tte e  h as  d e ci d e d  th at  th e  co n te n ts  o f  th i s  pu bl i cati o n  wi l l  re m ai n  u n ch an g e d  u n ti l  
th e  s tab i l i ty  d ate  i n d i cate d  o n  th e  I E C  we bs i te  u n d e r " h ttp : //we bs to re . i e c. ch "  i n  th e  d ata 
re l ate d  to  th e  s pe ci fi c  pu b l i cati o n .  At  th i s  d ate ,  th e  pu b l i cati o n  wi l l  b e   

•  re co n fi rm e d ,  

•  wi th d rawn ,  

•  re p l ace d  b y a  re vi s e d  e d i ti o n ,  o r  

•  am e n d e d .  

A b i l i n g u al  ve rs i o n  o f  th i s  p u b l i cati o n  m ay be  i s s u e d  at  a  l ate r  d ate .  

 

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 prin t  th is  document  using  a  
colour  printer.  
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DISPLAY LIGHTING  UNIT –  
 

Part  2-1 :  Electro-optical  measuring  methods  
of LED backl ight  uni t  

 
 
 

1  Scope 

Th i s  part  o f  I E C  6 2 5 9 5  s pe ci fi e s  th e  s tan d ard  m e as u re m e n t  co n d i ti o n s  an d  m e as u ri n g  
m e th o d s  fo r d e te rm i n i n g  th e  e l e ctri cal  an d  o p ti cal  param e te rs  o f  LE D  backl i g h t  u n i ts  fo r l i q u i d  
crys tal  d i s pl ays .  

2  Normative references 

Th e  fo l l o wi n g  d o cu m e n ts ,  i n  wh o l e  o r  i n  part,  are  n o rm ati ve l y re fe re n ce d  i n  th i s  d o cu m e n t  an d  
are  i n d i s pe n s abl e  fo r  i ts  app l i cati o n .  F o r d ate d  re fe re n ce s ,  o n l y  th e  e d i ti o n  ci te d  ap pl i e s .  Fo r 
u n d ate d  re fe re n ce s ,  th e  l ate s t  e d i t i o n  o f  th e  re fe re n ce d  d o cu m e n t  ( i n cl u d i n g  an y 
am e n d m e n ts )  app l i e s .  

I E C  6 1 7 4 7 - 3 0 - 1 ,  Liquid crystal display devices – Part 30-1: Measuring methods for liquid 
crystal display modules – Transmissive type  

I E C  6 2 5 9 5 - 1 - 2 ,  Display lighting unit – Part 1-2: Terminology and letter symbols  1  

3  Terms,  defin i tions  and  abbreviations 

3.1  Terms and  defin i t ions 

Fo r th e  pu rpo s e s  o f  th i s  d o cu m e n t,  th e  te rm s  an d  d e fi n i ti o n s  g i ve n  i n  I E C  6 2 5 9 5 - 1 - 2  app l y.  

3.2  Abbreviations 

B LU  b ackl i g h t  u n i t  

FO V fi e l d  o f  vi e w 

LM D  l i g h t  m e as u ri n g  d e vi ce  

LS F l i g h t  s pre ad  fu n cti o n  

4 General  measurement  condi tions 

4.1  Standard  atmospheric  cond i tions  for  LED BLU  

U n l e s s  o th e rwi s e  s pe ci fi e d ,  al l  te s ts  an d  m e as u re m e n ts  fo r  LE D  B LU  s h al l  be  carri e d  o u t  afte r  
s u ffi ci e n t  warm - u p  t i m e  ( s e e  4 . 3 ) ,  u n d e r th e  s tan d ard  e n vi ro n m e n tal  co n d i t i o n s ,  at  a  

te m p e ratu re  o f  2 5  ° C  ±  3  ° C ,  a  re l ati ve  h u m i d i ty  o f  2 5  % to  8 5  %,  an d  an  atm o s ph e ri c  
pre s s u re  o f  8 6  kP a to  1 0 6  kP a.  Wh e n  d i ffe re n t  e n vi ro n m e n tal  co n d i ti o n s  are  u s e d ,  th e y s h al l  
be  n o te d  i n  th e  d e tai l  s pe ci fi cati o n  ( s e e  I E C  6 1 7 4 7- 3 0 - 1 ) .   

______________ 

1   To  b e  p u b l i s h e d .  
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4.2  Measuring  setup   

Fi g u re  1  s h o ws  a  typ i cal  s e tu p  o f  a  B LU ,  l u m i n an ce  m e te r,  po we r s o u rce ,  b l o ck co n tro l l e r,  
vo l tm e te rs  an d  cu rre n t  m e te rs  fo r  e l e ctro - o p ti cal  m e as u re m e n ts  fo r  LE D  B LU .  

 

Figure  1  – Example of  measuring  setup for  LED BLU  

4.3  Warm-up t ime 

Th e  l u m i n an ce  o f  LE D  backl i g h ts  i s  affe cte d  b y th e  tran s i e n t  te m pe ratu re  be h avi o u r o f  LE D  
o u tpu t  as  i n  F i g u re  2 .  I t  take s  a  ce rtai n  t i m e  fo r  LE D s  u n ti l  th e i r  j u n cti o n  te m pe ratu re  re ach e s  
th e  s te ad y s tate .  Lu m i n an ce  m e as u re m e n t  s h al l  b e  carri e d  o u t  an d  re co rd e d  u n ti l  th e  
fl u ctu ati o n s  o f  l u m i n an ce  m e as u re d  at  an  appro pri ate  po i n t  ( u s u al l y  at  th e  ce n tre  p o i n t)  o f  th e  
B LU  be co m e  l e s s  th an  th e  ran g e  s pe ci fi e d  i n  I E C  6 1 74 7 - 3 0 - 1  u n l e s s  o th e rwi s e  s pe ci fi e d .  Th e  
l u m i n an ce  m e as u re m e n t  s h al l  be  carri e d  o u t  as  i n  5 . 2 . 2 .  Al l  m e as u ri n g  co n d i ti o n s  s h al l  be  
ke p t  co n s tan t  d u ri n g  th e  m e as u re m e n ts .  

C h ro m ati ci ty m e as u re m e n t  s h al l  b e  carri e d  o u t  i n  th e  s am e  m an n e r as  i n  th e  ab o ve ,  u n l e s s  
o th e rwi s e  s pe ci fi e d .  Th e  ch ro m ati ci ty  m e as u re m e n t  s h al l  be  carri e d  o u t  as  i n  5 . 2 . 5 .  

Th e  ab o ve  m e as u re m e n ts  can  be  cu s to m i z e d  b e twe e n  th e  cu s to m e r an d  th e  s u p pl i e r,  
d e pe n d i n g  o n  vari o u s  B LU  s i z e s ,  appl i cati o n s ,  an d  s o  o n .  
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Figure  2  – Example of  warm-up  characteristic  of  BLU  

5  Measurement  methods 

5.1  Electrical  measurement  methods 

5. 1 .1  Condi tions 

Th e  B LU  s h al l  be  p l ace d  i n  th e  m e as u re m e n t  arran g e m e n t an d  i t  s h al l  be  as s u re d  th at  al l  
re q u i re d  co n d i ti o n s  are  fu l fi l l e d .  

Afte r  ap pl yi n g  th e  i n i ti al  e l e ctri cal  d ri vi n g  co n d i ti o n s  ( i . e .  an al o g u e  i n p u t  vo l tag e ( s )  o r  d i g i tal  
i n p u t  s i g n al s )  o f  th e  B LU  an d  wai ti n g  d u ri n g  th e  warm - u p ti m e  s p e ci fi e d  i n  4 . 3  i n  o rd e r to  
re ach  th e  s te ad y s tate ,  th e  m e as u re m e n t  o f  th e  e l e ctri cal  q u an ti t i e s  o f  i n te re s t  s h al l  be  s tarte d .  

5.1 .2  Current  

Th e  m e as u re m e n t  o f  i n pu t  cu rre n t  s h o u l d  b e  pe rfo rm e d  u n d e r s tan d ard  m e as u ri n g  co n d i ti o n s  
u s i n g  th e  cu rre n t  m e te r  s h o wn  i n  Fi g u re  1 .  

5.1 .3  Vol tage 

Th e  m e as u re m e n t  o f  i n pu t  vo l tag e  s h o u l d  be  pe rfo rm e d  u n d e r s tan d ard  m e as u ri n g  co n d i ti o n s  
u s i n g  th e  vo l tag e  m e te r s h o wn  i n  F i g u re  1 .  

5.1 .4  Power consumption  

Th e  m e as u re m e n t  o f  po we r co n s u m p ti o n  s h o u l d  be  carri e d  o u t  u n d e r th e  s tan d ard  m e as u ri n g  
co n d i ti o n s  i n  4 . 1 ,  u s i n g  a  po we r m e te r,  o r  cal cu l ate d  by th e  m e as u re d  val u e s  o f  vo l tag e  an d  
cu rre n ts  i n  5 . 1 . 2  an d  5 . 1 . 3 .  F o r  b l o ck- wi s e  B LU s ,  th e  po we r co n s u m p ti o n  o f  th e  co n tro l  s i g n al  
s h al l  b e  co n s i d e re d .  

5.2  Optical  measurement  methods 

5.2.1  Condi tions 

Th e  LE D  B LU  to  b e  m e as u re d  s h o u l d  be  pl ace d  i n  th e  m e as u re m e n t  arran g e m e n t an d  i t  s h al l  
be  as s u re d  th at  al l  re q u i re d  co n d i ti o n s  are  fu l fi l l e d .   
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Afte r  app l yi n g  th e  i n i ti al  e l e ctri cal  d ri vi n g  co n d i ti o n s  to  th e  B LU  an d  wai t i n g  d u ri n g  th e  warm -
u p  ti m e  s pe ci fi e d  i n  4 . 3  i n  o rd e r  to  re ach  th e  s te ad y s tate ,  th e  m e as u re m e n t  o f  th e  o p ti cal  
q u an ti t i e s  o f  i n te re s t  s h al l  b e  s tarte d .  Th e  m e as u re m e n t  o f  th i s  s tan d ard  s h o u l d  be  carri e d  
o u t  at  vari o u s  an g l e s  be twe e n  th e  B LU  an d  th e  LM D .  A po l ar co o rd i n ate  s ys te m  (θ,ϕ ) ,  wi th  
th e  z e n i th  d e n o te d  by θ  an d  th e  az i m u th  d e n o te d  by ϕ  s h o u l d  be  co n s i d e re d  ( s e e  F i g u re  3 ) .  

 

Figure 3  – Defin i tion  of  zen i th  ang le  θ  and  azimuth  ang le  ϕ   

5 .2.2  Luminance 

Th e  m e as u re m e n ts  s h o u l d  be  carri e d  o u t  i n  th e  d ark ro o m  u n d e r th e  s tan d ard  m e as u ri n g  
co n d i ti o n s  an d  fo r  th e  d e s i g n  vi e wi n g  d i re cti o n s ,  as  fo l l o ws :  

a)  P o s i ti o n  th e  B LU .  

b)  Ad j u s t  th e  LM D  to  th e  s p e ci fi e d  vi e wi n g  d i re cti o n ,  acco rd i n g  to  an g l e s  θ  an d  ϕ .  

c)  S u pp l y th e  val u e  o f  th e  i n pu t  s i g n al s  to  th e  B LU .  Th e n  m e as u re  th e  B LU  at  po s i t i o n  p i   to  

o b tai n  th e  l u m i n an ce  Lvi  (θ,ϕ ) .  ( I n  cas e  o f  i  =  0 ,  th e  po s i ti o n  i m p l i e s  th e  ce n tre  o f  th e  

acti ve  are a o f  th e  B LU . )  

Th e  LM D  s h o u l d  b e  care fu l l y  ch e cke d  be fo re  m e as u re m e n ts ,  co n s i d e ri n g  th e  fo l l o wi n g  
e l e m e n ts :  

•  s e n s i t i vi ty  o f  th e  m e as u re d  q u an ti ty  to  th e  m e as u ri n g  l i g h t;  

•  e rro rs  cau s e d  b y ve i l i n g  g l are  an d  l e n s  f l are  ( i . e . ,  s tray l i g h t  i n  an  o p ti cal  s ys te m ) ;  

•  t i m i n g  o f  d ata- acq u i s i ti o n ,  l o w- pas s  fi l te ri n g  an d  al i as i n g - e ffe cts ;  

•  l i n e ari ty  o f  d e te cti o n  an d  d ata- co n ve rs i o n ;   

•  m e as u re m e n t  s i z e  an d  fi e l d  o f  vi e w ( F O V) .  

To  e n s u re  l u m i n an ce  accu racy fo r  th e  i n te n d e d  LE D  s o u rce s ,  a  bro ad  ban d wi d th  LM D  s h o u l d  
be  cal i brate d  u s i n g  a  s pe ctro m e te r wi th  a  ban d wi d th  5  n m  o r  l e s s .  

Th e  l u m i n an ce  o f  B LU  s h o u l d  b e  m e as u re d  b y s yn ch ro n i z i n g  th e  LM D  wi th  th e  B LU  re fre s h  
rate ,  o r  i n te g rati n g  th e  m e as u re d  l u m i n an ce  o ve r a  n u m be r o f  fram e s .  

x

y

z

φ

θ
LM D

BLU
1 2:00

9:00

6:00

3:00

IEC  



I E C  6 2 5 9 5 - 2 - 1 : 2 0 1 6  © I E C  2 0 1 6  – 9  – 

N O TE  I S O /C I E  1 9 4 7 6  [ 1 ]  2 i s  a vai l a b l e  fo r  re fe re n ce  t o  th e  LM D  e val u ati o n  p ro c e d u re s .  

5.2.3  Luminance un i formity or  non-un i formi ty 

Lu m i n an ce  u n i fo rm i ty,  U,  o r  l u m i n an ce  n o n - u n i fo rm i ty,  NU,  i s  a  cal cu l ate d  val u e  o f  h o w we l l  
th e  l u m i n an ce  re m ai n s  co n s tan t  o ve r th e  s u rface  o f  th e  acti ve  are a o f  th e  B LU ,  an d  i t  i s  
cl o s e l y  re l ate d  to  l u m i n an ce  m e as u re m e n t i ts e l f.   

Th e  l u m i n an ce  u n i fo rm i ty o r  n o n - u n i fo rm i ty m e as u re m e n t  i s  s e n s i t i ve  to  th e  te s ti n g  po s i ti o n s .  
Typ i cal  l ayo u ts  o f  m e as u re m e n t  p o i n ts  o ve r  th e  B LU  s u rface  are  s h o wn  i n  Fi g u re  4  [2 ] .  

Lu m i n an ce  n o n - u n i fo rm i ty,  NU,  i s  u s u al l y  cal cu l ate d  u s i n g  th e  fo l l o wi n g  e q u ati o n :  

va

vavM

L

L L
NU

−
=  

O n e  o f  th e  fo l l o wi n g  fo u r e q u ati o n s  i s  al s o  u s e d  wi d e l y  i n  d i s p l ay i n d u s tri e s .  

va

vmvM

vM

vmvM

vmvM

,,, vMvm

L

L L
NU

L

LL
NU

L

L
U

L

L
U

−
=

−
===  

wh e re  

LvM   i s  th e  m axi m u m  l u m i n an ce  val u e  o f  al l  m e as u re m e n t  po i n ts  i n  F i g u re  4 ;  

Lvm   i s  th e  m i n i m u m  l u m i n an ce ;  an d  

Lva   i s  th e  ave rag e  l u m i n an ce  cal cu l ate d  as :   

∑
=

=
N

i
N

L
L

1

vi
va  

wh e re  

N  i s  th e  n u m be r o f  m e as u re m e n t po i n ts ;  an d   

Lvi    i s  l u m i n an ce  o f  th e  ith  m e as u re m e n t  p o i n t.   

Typ i cal  m e as u re m e n t  pro ce d u re s  o f  l u m i n an ce  u n i fo rm i ty  U are  as  fo l l o ws .  At  f i rs t,  s p e ci fi e d  
i n p u t  cu rre n t  an d  vo l tag e  are  s u ppl i e d  to  th e  B LU  to  be  m e as u re d .  S e co n d l y,  l u m i n an ce  i s  
m e as u re d  at  e ach  p o i n t  o n  th e  B LU  o n  e i th e r f i ve  ( po s i t i o n s  p 0 ,  p 1 1 ,  p 1 5 ,  p 1 9 ,  an d  p 2 3 )  o r  n i n e  
( po s i ti o n s  p 0 ,  p 9 ,  p 1 1 ,  p 1 3 ,  p 1 5 ,  p 1 7 ,  p 1 9 ,  p 2 1 ,  an d  p 2 3 )  po i n ts .  Th i s  m e as u re m e n t  i s  carri e d  o u t  
u s u al l y  at  n o rm al  an g l e ;  h o we ve r,  o th e r an g l e s  can  al s o  b e  co n s i d e re d  fo r  ce rtai n  pu rp o s e s .  

______________ 

2 N u m b e rs  i n  s q u are  b racke ts  re fe r  t o  t h e  B i b l i o g rap h y.  



 – 1 0  – I E C  6 2 5 9 5 - 2 - 1 : 2 0 1 6  © I E C  2 0 1 6  

 

Figure  4  – Examples of  measurement  point  l ayout  

5.2.4  Spectral  power d istribution  

A s pe ctral  po we r d i s tri b u ti o n  o f  B LU ,  SB LU (λ)  i s  m e as u re d  u s i n g  a  s pe ctro m e te r o r an  
e q u i val e n t  o p ti cal  i n s tru m e n t.  Th e  m e as u ri n g  pro ce d u re s  are  i n  acco rd an ce  wi th  5 . 2 . 2  an d  
5 . 2 . 3 .  To  e n s u re  l u m i n an ce  accu racy fo r  th e  i n te n d e d  LE D  s o u rce s ,  a  bro ad  b an d wi d th  LM D  
s h o u l d  b e  cal i brate d  u s i n g  a  s p e ctro m e te r wi th  a  b an d wi d th  5  n m  o r  l e s s .  

5.2.5  Chromatici ty 

C I E  1 9 3 1  ch ro m ati ci ty  co o rd i n ate s  ( I E C  6 0 0 5 0 - 8 4 5 : 1 9 8 7 ,  8 45 - 0 3 - 2 8  [3 ]  an d  I S O  1 1 6 6 4- 1  [4 ] ) ,  
x,  y,  z  o n  th e  B LU  s u rface  o f  th e  acti ve  are a are  o b tai n e d  u s i n g  th e  tri s ti m u l u s  val u e s ,  X,  Y,  Z 
cal cu l ate d  fro m  m e as u re d  s pe ctral  po we r d i s tri bu ti o n  S(λ)  g i ve n  i n  5 . 2 . 4  ( s e e  I E C  6 2 5 9 5 - 1 - 2 ) .  
Th e  co rre l ate d  co l o u r te m pe ratu re  ( C C T)  can  al s o  be  u s e d .  

N O TE  C o rre l ate d  co l o u r  t e m p e rat u re  ( C C T)  i s  d e fi n e d  i n  I E C  6 0 0 5 0 - 8 4 5 : 1 9 8 7 ,  8 4 5 - 0 3 - 5 0 .  Th e  c al c u l a ti o n  m e th o d  
fro m  th e  m e as u re d  ch ro m ati ci ty  d at a  i s  s p e c i f i e d  i n  C I E  p u b l i ca ti o n  1 5 : 2 0 0 4  [ 5 ] .  R o b e rts o n ’ s  [ 6 ]  p ro ce d u re  i s  
avai l a b l e  fo r  an  ac tu al  co m p u t i n g  p ro g ram .  

Th i s  m e as u re m e n t  i s  carri e d  o u t  u s u al l y  o n  o n  th e  axi s  n o rm al  to  th e  s u rface  o f  th e  B LU ,  
h o we ve r,  o th e r an g l e s  can  al s o  b e  co n s i d e re d  fo r  ce rtai n  p u rp o s e s .  

5.2.6  Colour un i formi ty 

C o l o u r u n i fo rm i ty  s h o u l d  b e  e val u ate d  u s i n g  C I E  1 9 7 6  ch ro m ati ci ty  ( I E C  6 0 0 5 0 - 8 4 5 : 1 9 8 7 ,  
8 4 5 - 0 3 - 5 3  [3 ]  an d  I S O  1 1 6 6 4 - 5  [7 ] )  d i ffe re n ce s  b e twe e n  th e  ce n tre  an d  th e  o th e r  p o i n ts  o n  
th e  B LU  s u rface ,  u s i n g  th e  fo l l o wi n g  e q u ati o n :   

∆u’v’  =  M ax  [  {  (u’ i   – u’ce n tre)
2  +  (v’ i  – v’ce n tre)

2  } 1 /2  ]         i  =  1 , 2 , 3 , . . .  

An o th e r e q u ati o n  u s e d  i s  as  fo l l o ws :  

∆u’v’  =  M ax  [  {  (u’ i   – u’ j )
2  +  (v’ i  – v’ j )

2  } 1 /2  ]         i, j  =  1 , 2 , 3 , . . .  

wh e re  

u’  =  4x / (–2x +  1 2y + 3 ) ;  

v’  =  9y / (–2x +  1 2y + 3 ) ;  

x,  y,  z  are  C I E  1 9 3 1  ch ro m ati ci ty  co o rd i n ate s .   

Th e  s am e  m e as u re m e n t  p o i n ts  as  s h o wn  i n  5 . 2 . 3  s h o u l d  b e  u s e d .   
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5.2.7  Angular  luminance uni formity 

An g u l ar pe rfo rm an ce  o f  th e  LE D  B LU  d i re ctl y  affe cts  th e  wh o l e  d i s p l ay p e rfo rm an ce s .  Th e  
l u m i n an ce  val u e s  at  an g l e s  ( 0 ° ,  0 ° ) ,  (θ,  0 ° ) ,  (θ,  9 0 ° ) ,  (θ,  1 8 0 ° )  an d  (θ,  2 7 0 ° )  i n  th e  po l ar  
co o rd i n ate  s ys te m  d e fi n e d  i n  5 . 2 . 1  s h o u l d  be  m e as u re d  as  i n  Fi g u re  5 .  M e as u re m e n t  at  
ad d i ti o n al  an g l e s  s h o u l d  be  carri e d  o u t  i f  n e ce s s ary.  

Th e  m e as u re m e n ts  s h o u l d  be  carri e d  o u t  at  e ach  po i n t  o f  th e  B LU  s h o wn  i n  Fi g u re  4 .  

 

Figure  5  – Angu lar l uminance uni formi ty measurement  

5.2.8  Angular  colour un i formi ty  

Th e  an g u l ar co l o u r u n i fo rm i ty  o f  th e  B LU  affe cts  th e  wh o l e  d i s p l ay an g u l ar  p e rfo rm an ce .  Th e  
an g l e s  can  b e  s e l e cte d  i n  th e  s am e  m an n e r as  th e  an g u l ar l u m i n an ce  u n i fo rm i ty g i ve n  i n  5 . 2 . 7 .  
I t  s h o u l d  b e  i n  acco rd an ce  wi th  5 . 2 . 6 ,  to  o btai n  th e  ch ro m ati ci ty  d i ffe re n ce s  b e twe e n  th e  
n o rm al  an g l e  an d  th e  o th e r fo u r  an g l e s .  

5.2.9  Measurement  methods  of  block-wise  BLUs 

5.2.9.1  General  

A b l o ck- wi s e  B LU  i s  a  s e g m e n te d  B LU  wh i ch  i s  d i vi d e d  two - d i m e n s i o n al l y  fo r  s yn ch ro n i z ati o n  
wi th  an  LC D  pan e l  fo r  th e  pu rpo s e  o f  l o cal  d i m m i n g .  Lu m i n an ce  o f  e ach  bl o ck i s  o pti m al l y  
co n tro l l e d  by m o d u l ati n g  LE D  arrays .  Th e  bl o ck s e g m e n tati o n  i s  d e te rm i n e d  d e pe n d i n g  u po n  
th e  wh o l e  d i s p l ay d e s i g n .  

S u bcl au s e  5 . 2 . 9  s pe ci fi e s  th e  fu n d am e n tal  m e as u ri n g  m e th o d s  fo r  th e  b l o ck- wi s e  B LU ,  
as s u m i n g  bas i cal l y  d i re ct- l i t  B LU s .  Th e  b l o ck s e g m e n tati o n  o f  th e  b l o ck- wi s e  B LU  an d  h o w to  
co n tro l  th e  LE D  array fo r d i m m i n g  th e  bl o cks  s h al l  be  re po rte d .  

A s i m i l ar  m e as u ri n g  m e th o d  to  b l o ck s e g m e n tati o n  i n  d i re ct- l i t  B LU s  i n  5 . 2 . 9  can  be  appl i e d  to  
e d g e - l i t  B LU s .  

N O TE  D e t ai l s  o f  th e  m e a s u ri n g  m e th o d s  m ay b e  c o n s i d e re d  i n  th e  fu tu re .  
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5.2.9.2  Checkerboard  pattern  

C h e cke rb o ard  patte rn  i s  u s e d  fo r  m e as u ri n g  th e  b l o ck- wi s e  B LU .  An  e xam p l e  o f  ch e cke rbo ard  
te s t  patte rn  i s  s h o wn  i n  Fi g u re  6 .   

Th e  s tray l i g h t  s h o u l d  b e  m i n i m i z e d  u s i n g  an  appro pri ate  m e th o d  s u ch  as  fru s tu m  ( s e e  
I S O  9 2 41 - 3 0 5  [8 ] ) .   

  

Figure  6  – Example  of  checkerboard  pattern   

(8  segments  ×  1 0  segments)  for  block-wise BLU   

5.2.9.3  Sing le  block whi te  pattern  

O n l y a  s i n g l e  b l o ck i s  tu rn e d  ON  to  m e as u re  th e  l i g h t  s pre ad  fu n cti o n ,  i . e .  th e  o p ti cal  l e akag e  
o r  o p ti cal  n o i s e  i n  th e  n e i g h b o u ri n g  bl o cks  i n  th e  b l o ck- wi s e  B LU .  An  e xam pl e  o f  a  s i n g l e  
bl o ck wh i te  patte rn  ( ce n tre )  i s  s h o wn  i n  Fi g u re  7 .   

 

Figure 7  – Example  of  sing le  block whi te  pattern   

5.2.9.4  Sing le  block black pattern  

O n l y a  s i n g l e  bl o ck i s  tu rn e d  OF F  as  a  b l ack p atte rn ,  wh i ch  i s  u s e d  fo r  m e as u ri n g  th e  l i g h t  
d i ffu s i o n ,  th e  l i g h t  l e akag e  ch aracte ri s ti c  i n  a  bl o ck an d  fo r  e val u ati n g  th e  o p ti cal  n o i s e  i n  a  
s i n g l e  bl o ck i n  th e  bl o ck- wi s e  B LU .  An  e xam p l e  o f  a  s i n g l e  bl o ck b l ack patte rn  ( ce n tre )  i s  
s h o wn  i n  Fi g u re  8 .   

Th e  s tray l i g h t  s h o u l d  b e  m i n i m i z e d  u s i n g  an  appro pri ate  m e th o d  s u ch  as  fru s tu m  ( s e e  
I S O  9 2 41 - 3 0 5  [8 ] ) .  

IEC  

IEC  
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Figure  8  – Example of  sing le  block black pattern  

5.2.9.5  Incoherent  point  spread  function   

Wh e n  a  s i n g l e  bl o ck tu rn s  o n  an d  th e  re s t  o f  th e  bl o cks  tu rn  o ff  as  i n  5 . 2 . 9 . 3 ,  th e  l i g h t  s pre ad  
fu n cti o n  ( LS F )  i s  d e fi n e d  as  a  s p ati al  l u m i n an ce  pro fi l e  s pre ad i n g  o u tward s .  An  e xam p l e  o f  
LS F  i s  s h o wn  i n  Fi g u re  9 .  B as e d  o n  LS F,  i m ag e  s i g n al s  o f  th e  LC D  are  co n tro l l e d  fo r  
o pti m i z i n g  i m ag e  q u al i ty.   

 

Figure  9  – Example of  incoherent  point  spread  function  

I n  o rd e r  to  m e as u re  th e  LS F ,  a  s i n g l e  ON - b l o ck wh i te  patte rn  as  i n  Fi g u re  7  s h al l  be  app l i e d .  
Al th o u g h  LS F  i s  a  co n ti n u o u s  fu n cti o n ,  th e  m e as u re m e n t  o f  th e  d i s tri b u ti o n  pro fi l e  o f  th i s  
fu n cti o n  s h al l  b e  carri e d  o u t  at  pre d e te rm i n e d  po s i t i o n s .  Th e  val u e s  be twe e n  th e  po s i ti o n s  
s h o u l d  b e  i n te rpo l ate d .   

Th e  p ro ce d u re s  fo r  th e  m e as u re m e n t  are  as  fo l l o ws :  

a)  S e l e ct  th e  b l o ck u n d e r te s t.  

b)  D e te rm i n e  th e  po s i ti o n  an d  n u m b e r o f  m e as u ri n g  po i n ts .  

c)  M e as u re  th e  l u m i n an ce  o f  e ach  po s i ti o n  as  s h o wn  i n  5 . 2 . 2  ( l u m i n an ce  m e as u ri n g  m e th o d ) .  

d )  I n te rpo l ate  be twe e n  th e  p o s i ti o n s  i f  n e ce s s ary.  

Th e  re s u l ts  o f  e ach  pro ce d u re  s h al l  b e  re p o rte d .  

Th e  po s i ti o n  an d  n u m b e r o f  m e as u re m e n t  po i n ts  can  be  d e te rm i n e d  b y m an u factu re rs .  
M e as u re m e n t  po i n t  s i z e  an d  f i e l d  o f  vi e w ( FO V) ,  wh i ch  are  d e te rm i n e d  by an  ape rtu re  s i z e  o f  
th e  LM D  an d  m e as u re m e n t  d i s tan ce  fro m  B LU  to  LM D ,  s h al l  b e  care fu l l y  s e l e cte d  an d  
re po rte d .   

Th e  m e as u re m e n t po i n t  s i z e  s h o u l d  be  s am e  o r  s m al l e r  th an  th e  d i s tan ce  be twe e n  
m e as u re m e n t  po i n ts ,  to  avo i d  o ve rl ap .  Th e  FOV o f  th e  LM D  s h o u l d  be  s u ffi ci e n tl y  s m al l e r  
th an  th e  an g l e  wh i ch  i s  fo rm e d  b y th e  m i n i m u m  b l o ck o f  B LU .  Al l  th e  m e as u re m e n t co n d i ti o n s  
are  g i ve n  i n  5 . 2 . 2  ( l u m i n an ce  m e as u ri n g  m e th o d s ) .  

IEC  

IEC  
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5.2.9.6  Evaluation  of  optical  noise 

O pti cal  n o i s e  i s  th e  am o u n t  o f  l i g h t  l e aki n g  fro m  ON - b l o cks  to  ad j ace n t  bl o cks .   

An  appro pri ate  bl o ck- wi s e  ch e cke rbo ard  patte rn  s h al l  b e  u s e d  to  m e as u re  th e  o p ti cal  n o i s e ,  
fo r  e xam p l e  th e  patte rn  s h o wn  i n  Fi g u re  6 .  

Th e  pro ce d u re s  fo r  th e  m e as u re m e n t  are  as  fo l l o ws :  

a)  S e l e ct  th e  b l o ck u n d e r te s t.  

b)  D e te rm i n e  th e  po s i ti o n  o f  th e  m e as u ri n g  po i n ts  i n  th e  O FF - b l o ck ( u s u al l y  at  th e  ce n tre  o f  
th e  b l o ck) .  

c)  M e as u re  th e  l u m i n an ce  o f  e ach  m e as u ri n g  po i n ts  as  s h o wn  i n  5 . 2 . 2  ( l u m i n an ce  m e as u ri n g  
m e th o d ) .  

I f  o n l y  o n e  s i z e  bl ack bl o ck d o e s  n o t  g i ve  m u ch  i n fo rm ati o n ,  a  s e ri e s  o f  s m al l e r  bl o cks  wi th  
s tray l i g h t  co m pe n s ati o n  s h o u l d  be  co n s i d e re d .  

Th e  re s u l ts  o f  e ach  pro ce d u re  s h al l  be  re p o rte d .  

Th e  po s i t i o n  o f  m e as u re m e n t  p o i n ts  can  be  d e te rm i n e d  b y m an u factu re rs .  Th e  m e as u re m e n t  
po i n t  s i z e  an d  fi e l d  o f  vi e w ( FO V) ,  wh i ch  are  d e te rm i n e d  b y th e  ap e rtu re  s i z e  o f  th e  LM D  an d  
th e  m e as u re m e n t  d i s tan ce  fro m  th e  B LU  to  th e  LM D ,  s h al l  be  care fu l l y  s e l e cte d  an d  re p o rte d .   

Th e  m e as u re m e n t  po i n t  s i z e  s h o u l d  be  s am e  as  o r  s m al l e r  th an  th e  d i s tan ce  b e twe e n  
m e as u re m e n t  po i n ts ,  to  avo i d  o ve rl ap .  Th e  FOV o f  th e  LM D  s h o u l d  be  s u ffi ci e n tl y  s m al l e r 
th an  th e  an g l e  wh i ch  i s  fo rm e d  by th e  m i n i m u m  b l o ck o f  th e  B LU  an d  th e  m e as u re m e n t 
d i s tan ce .  Al l  th e  m e as u re m e n t co n d i ti o n s  are  s h o wn  i n  5 . 2 . 2  ( l u m i n an ce  m e as u ri n g  m e th o d ) .  

5.2.9.7  Optical  noise evaluation  in  a  sing le  block  

Op ti cal  n o i s e  u s i n g  a  s i n g l e  bl o ck te s t  patte rn  as  s h o wn  i n  F i g u re  8  i s  d e fi n e d  as  th e  am o u n t  
o f  l i g h t  l e aki n g  fro m  al l  th e  re m ai n i n g  ON - b l o cks  to  a  s i n g l e  O FF- b l o ck.  I t  s h al l  be  m e as u re d  
as  fo l l o ws :  

a)  S e l e ct  th e  b l o ck u n d e r te s t.  

b)  D e te rm i n e  th e  po s i ti o n  o f  th e  m e as u ri n g  po i n ts  i n  th e  O FF- b l o ck ( u s u al l y  at  th e  ce n tre  o f  
th e  b l o ck) .  

c)  M e as u re  th e  l u m i n an ce  o f  e ach  m e as u ri n g  po i n ts  as  s h o wn  i n  5 . 2 . 2  ( l u m i n an ce  m e as u ri n g  
m e th o d ) .  

Th e  re s u l ts  o f  e ach  pro ce d u re  s h al l  b e  re p o rte d .  

Th e  p o s i ti o n  o f  m e as u re m e n t  po i n ts  can  be  d e te rm i n e d  b y m an u factu re rs .  M e as u re m e n t  po i n t  
s i z e  an d  fi e l d  o f  vi e w ( FO V) ,  wh i ch  are  d e te rm i n e d  b y th e  ape rtu re  s i z e  o f  th e  LM D  an d  th e  
m e as u re m e n t  d i s tan ce  fro m  th e  B LU  to  th e  LM D ,  s h al l  b e  care fu l l y  s e l e cte d  an d  re po rte d .   

Th e  m e as u re m e n t  po i n t  s i z e  s h o u l d  be  s am e  as  o r  s m al l e r  th an  th e  d i s tan ce  b e twe e n  
m e as u re m e n t  po i n ts ,  to  avo i d  o ve rl ap .  Th e  FOV o f  th e  LM D  s h o u l d  be  s u ffi ci e n tl y  s m al l e r 
th an  th e  an g l e  wh i ch  i s  fo rm e d  b y th e  m i n i m u m  b l o ck o f  th e  B LU  an d  th e  m e as u re m e n t 
d i s tan ce .  Al l  th e  m e as u re m e n t co n d i t i o n s  are  s h o wn  i n  5 . 2 . 2  ( l u m i n an ce  m e as u ri n g  m e th o d s ) .  

O th e r  te s t  patte rn s  s h o u l d  b e  u s e d  i f  n e ce s s ary.  

5.2.9.8  Optical  signal -to-noise ratio  in  a  block-wise  BLU  

Op ti cal  s i g n al - to - n o i s e  ( S /N )  i s  th e  rati o  o f  l u m i n an ce  cau s e d  b y an  o p ti cal  l e akag e  fro m  an  
ad j ace n t  bl o ck to  th e  l u m i n an ce  o f  th e  b l o ck i ts e l f  ( s i g n al ) .  I t  s h al l  b e  m e as u re d  as  fo l l o ws :  
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a)  S e l e ct  th e  b l o ck u n d e r te s t  acco rd i n g  to  5 . 2 . 9 . 6  o r  5 . 2 . 9 . 7 .  

b)  M e as u re  th e  l u m i n an ce  wh e n  al l  th e  b l o cks  are  ON  as  s i g n al  l e ve l .  

c)  D e te rm i n e  th e  po s i t i o n  o f  m e as u ri n g  po i n ts ,  co rre s po n d i n g  to  5 . 2 . 9 . 6  o r 5 . 2 . 9 . 7  as  n o i s e  
l e ve l .  

d )  M e as u re  l u m i n an ce  o f  e ach  m e as u ri n g  po i n ts  as  s h o wn  i n  5 . 2 . 2  ( l u m i n an ce  m e as u ri n g  
m e th o d ) .   

e )  C al cu l ate  th e  b l o ck- wi s e  o p ti cal  s i g n al - to - n o i s e  rati o  u s i n g  th e  abo ve  l u m i n an ce  val u e  
acco rd i n g  to  5 . 2 . 9 . 6  o r  5 . 2 . 9 . 7 .  

Th e  re s u l ts  o f  e ach  pro ce d u re  s h al l  be  re p o rte d .  

Th e  p o s i ti o n  o f  m e as u re m e n t  p o i n ts  can  be  d e te rm i n e d  by m an u factu re rs .  M e as u re m e n t  po i n t  
s i z e  an d  fi e l d  o f  vi e w ( FO V) ,  wh i ch  are  d e te rm i n e d  b y th e  ape rtu re  s i z e  o f  th e  LM D  an d  th e  
m e as u re m e n t  d i s tan ce  fro m  th e  B LU  to  th e  LM D ,  s h al l  be  care fu l l y  s e l e cte d  an d  re p o rte d .   

Th e  m e as u re m e n t  p o i n t  s i z e  s h o u l d  b e  s am e  as  o r  s m al l e r th an  th e  d i s tan ce  be twe e n  th e  
m e as u re m e n t  po i n ts ,  to  avo i d  o ve rl ap.  Th e  FOV o f  th e  LM D  s h o u l d  be  s u ffi ci e n tl y s m al l e r 
th an  th e  an g l e  wh i ch  i s  fo rm e d  b y th e  m i n i m u m  bl o ck o f  B LU  an d  th e  m e as u re m e n t  d i s tan ce .  
Al l  th e  m e as u re m e n t  co n d i t i o n s  are  s h o wn  i n  5 . 2 . 2  ( l u m i n an ce  m e as u ri n g  m e th o d ) .  

O th e r  te s t  patte rn s  s h o u l d  b e  u s e d  i f  n e ce s s ary.  

5.2.9.9  B lock-by-block un i formi ty 

Th e  l u m i n an ce ,  co l o u r,  LS F ,  an d  o pti cal  s i g n al - to - n o i s e  rati o  m ay vary bl o ck- by- b l o ck u n d e r 
ce rtai n  te s t  patte rn  co n d i t i o n s .  B l o ck- b y- b l o ck u n i fo rm i ty s h o u l d  be  cal cu l ate d  u s i n g  th e  
s i m i l ar  fo rm u l ae  s h o wn  i n  5 . 2 . 3  an d  5 . 2 . 6 .  I n s te ad  o f  th e  m e as u re m e n t  po i n ts  s h o wn  i n   
Fi g u re  4 ,  th e  p o i n t  o f  e ach  bl o ck ( u s u al l y  th e  ce n tre )  s h o u l d  be  u s e d  i n  th i s  m e as u re m e n t.  
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