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FOREWORD 

1 )  Th e  I n tern ati on al  E l ectrotech n i cal  Com m i ssi on  ( I E C)  i s  a  worl d wi d e  org an i zati on  for s tan d ard i zati on  com p ri s i n g  
a l l  n ati o n al  e l ectrotech n i cal  com m i ttees  ( I E C  N ati o n al  Com m i ttees) .  Th e  ob j ect  of I E C  i s  to  prom ote  
i n tern ati on al  co-op erati on  on  a l l  q u es ti on s  con cern i n g  s tan d ard i zati on  i n  th e  e l ectri cal  an d  e l ectro n i c fi e l d s.  To  
th i s  en d  an d  i n  a d d i ti on  to  oth er acti vi ti es ,  I E C  pu bl i sh es  I n tern ati on al  S tan d ard s ,  Tech n i ca l  S peci fi cati on s,  
Tech n i ca l  Reports ,  P u bl i cl y Avai l abl e  S peci fi cati on s  (PAS )  a n d  G u i d es  (h erea fter referre d  to  as  “ I E C 
P u bl i cati on (s )” ).  Th e i r pre parati o n  i s  en tru sted  to  tech n i cal  co m m i ttees ;  an y I E C  N ati on al  Co m m i ttee  i n teres ted  
i n  th e  s u b j ect d eal t  wi th  m ay parti ci pate  i n  th i s  p rep aratory work.  I n te rn a ti on al ,  g overn m en tal  a n d  n on -
g overn m en ta l  org an i zati on s  l i a i s i n g  wi th  th e  I E C a l so  parti ci pa te  i n  th i s  prep ara ti on .  I E C  col l abo rates  cl os el y 
wi th  th e  I n tern ati on al  O rg an i zati o n  fo r S tan d a rd i zati on  ( I S O )  i n  accord an ce  wi th  co n d i ti on s  d ete rm i n ed  b y 
ag ree m en t between  th e  two  org an i zati o n s .  

2 )  Th e  form al  d eci s i on s  or ag reem en ts  of I E C  on  tech n i cal  m a tters  exp res s,  as  n e arl y a s  poss i b l e,  an  i n te rn a ti on al  
con s en s u s  of o p i n i on  on  th e  re l evan t  s u bj ects  s i n ce  each  tech n i cal  com m i ttee  h as  repres en tati on  fro m  a l l  
i n te res te d  I E C  N ati on al  Co m m i ttees.   

3 )  I E C  Pu bl i cati on s  h ave  th e  form  of recom m e n d ati on s  fo r i n te rn a ti on a l  u se  an d  are  acce pte d  b y I E C  N a ti on al  
Com m i ttees  i n  th at  s e n s e.  Wh i l e  a l l  reas on abl e  efforts  a re  m ad e  to  en s u re  th at  th e  tech n i ca l  con ten t  of I E C  
P u bl i cati o n s  i s  accu rate,  I E C  can n ot b e  h el d  re spon si b l e  for th e  wa y i n  wh i ch  th e y are  u s ed  or for an y 
m i s i n terpreta ti on  by an y en d  u s er.  

4 )  I n  ord er to  p ro m ote  i n tern ati o n al  u n i form i ty,  I E C  N ati o n al  Com m i ttee s  u n d ertake  to  appl y I E C  P u bl i cati on s  
tran s paren tl y to  th e  m axi m u m  exten t p os si b l e  i n  th ei r n ati on al  an d  reg i o n al  p u bl i cati on s .  An y d i verg e n ce  
between  an y I E C  P u bl i cati on  an d  th e  corres po n d i n g  n ati on al  or reg i on al  pu b l i cati on  s h al l  be  cl earl y i n d i cated  i n  
th e  l a tte r.  

5)  I E C  i tse l f d o es  n o t  provi d e  an y atte s tati o n  of con form i ty.  I n d e pen d en t  certi fi cati on  bod i e s  provi d e  co n fo rm i ty 
a sse ssm en t s ervi ces  an d ,  i n  s om e  are as ,  access  to  I E C  m a rks  of con form i ty.  I E C  i s  n ot  res pon si b l e  for an y 
s e rvi ces  carri ed  ou t  b y i n d ep en d en t  certi fi cati on  b od i es .  

6)  Al l  u s ers  sh ou l d  en s u re  th at  th ey h ave  th e  l ates t ed i ti on  o f th i s  pu bl i cati on .  

7)  N o  l i abi l i ty s h al l  a ttach  to  I E C  or i ts  d i rectors,  em pl oyee s,  se rvan ts  or ag en ts  i n cl u d i n g  i n d i vi d u al  experts  an d  
m e m bers  of i ts  tech n i cal  com m i ttees  an d  I E C  N ati on al  Com m i tte es  fo r an y p erso n al  i n j u ry,  p rop erty d a m ag e  or 
oth er d am ag e  of an y n atu re  wh ats oe ver,  wh eth er d i re ct  or i n d i re ct,  or for co sts  ( i n cl u d i n g  l eg al  fees)  a n d  
exp en s es  a ri s i n g  ou t  of th e  pu bl i cati on ,  u s e  of,  o r re l i an ce  u p on ,  th i s  I E C  P u bl i ca ti on  or an y oth e r I E C  
P u bl i ca ti on s .   

8)  Atten ti o n  i s  d rawn  to  th e  N orm ati ve  refe re n ces  ci ted  i n  th i s  pu bl i cati on .  U s e  of th e  referen ce d  pu b l i ca ti on s  i s  
i n d i spe n s abl e  for th e  correct appl i cati on  o f th i s  pu b l i ca ti on .  

9)  Atten ti o n  i s  d rawn  to  th e  poss i b i l i ty th at  s om e  of th e  e l em en ts  of th i s  I E C  P u bl i cati on  m ay be  th e  su bj ect of 
paten t ri g h ts .  I E C  sh al l  n ot  be  h e l d  resp on si b l e  for i d en ti fyi n g  a n y or a l l  su ch  pa ten t  ri g h ts .  

I n tern ati on al  S tan d ard  I EC  61 747-20-3  h as  been  prepared  by I EC tech n i cal  com m i ttee  1 1 0:  
E l ectron i c d i spl ay d evi ces.  

Th i s  fi rst ed i ti on  can cel s  an d  repl aces  th e  fi rst ed i ti on  of I E C  61 747-5-2  pu bl i sh ed  i n  201 1 .  
Th i s  ed i ti on  con sti tu tes  a  tech n i cal  revi si on .  

Th i s  ed i ti on  i n cl u d es  th e  fol l owi n g  s i g n i fi can t tech n i cal  ch an g es  wi th  respect to  th e  previ ou s  
ed i ti on :  

a)  d ocu m en t n u m beri n g  was  ch an g ed  to  a l i g n  wi th  th e  n ew n u m beri n g  of I EC  61 747.  
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Th e  text of th i s  stan d ard  i s  based  on  th e  fol l owi n g  d ocu men ts:  

FD I S  Report  on  voti n g  

1 1 0 /7 2 5/F D I S  1 1 0 /7 4 0/RVD  

 
Fu l l  i n form ati on  on  th e  voti n g  for th e  approval  of th i s  stan d ard  can  be  fou n d  i n  th e  report on  
voti n g  i n d i cated  i n  th e  above  tabl e.  

Th i s  pu bl i cati on  h as  been  d rafted  i n  accord an ce  wi th  th e  I SO/I EC  Di recti ves,  Part 2 .  

A l i st  of a l l  parts  of th e  I EC  61 747  seri es,  u n d er th e  g en eral  ti tl e  Liquid crystal display devices,  
can  be  fou n d  on  th e  I EC websi te.  

Th e  com m i ttee  h as  d eci d ed  th at th e  con ten ts  of th i s  pu bl i cati on  wi l l  rem ai n  u n ch an g ed  u n ti l  
th e  stabi l i ty d ate  i n d i cated  on  th e  I EC  websi te  u n d er "h ttp: //webstore. i ec. ch "  i n  th e  d ata  
rel ated  to  th e  speci fi c  pu bl i cati on .  At th i s  d ate,  th e  pu bl i cati on  wi l l  be   

•  recon fi rmed ,  

•  wi th d rawn ,  

•  repl aced  by a  revi sed  ed i ti on ,  or 

•  am en d ed .  

A b i l i n g u al  versi on  of th i s  pu bl i cati on  m ay be  i ssu ed  at a  l ater 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 print th is  document using  a  
colour printer.  

 

Copyright International  Electrotechnical  Commission  



I EC  61 747-20-3: 2 01 6  © I EC  2 01 6  – 5  –  

I N TRODU CTI ON  

Th i s  part  of I E C  61 747  faci l i tates  th e  vi su al  i n specti on  of th e  i m ag e  d efect of LCD  m od u l es  by 
h u m an  eyes  su bj ecti vel y.  Vi su al  i n specti on  i s  performed  at speci fi ed  con d i ti on s  an d  cri teri a.  
Th e  obj ecti ve  m easu rem en t m eth od  of vi su al  i mag e  d efects  wi th  an  i n stru m en t wi l l  be  stu d i ed  
an d  stan d ard i zed .  

 

Copyright International  Electrotechnical  Commission  



 –  6  – I EC  61 747-20-3: 2 01 6  © I E C  2 01 6  

LIQUID CRYSTAL DISPLAY DEVICES –  
 

Part 20-3:  Visual  inspection  – Active matrix colour 
 l iqu id  crystal  d isplay modules  

 
 
 

1  Scope 

Th i s  part  of I E C  61 747  g i ves  th e  d etai l s  of th e  q u al i ty assessm en t proced u res  an d  provi d es  
g en eral  ru l es  for vi su al  i n specti on  of th e  acti ve  area  of tran sm i ssi ve  type  acti ve  m atri x col ou r 
l i q u i d  crystal  d i spl ay m od u l es  by th e  h u m an  eye.  Fu rth erm ore,  th i s  stan d ard  i n cl u d es  d efect 
d efi n i ti on s  an d  th e  m eth od  for vi su al  d efect i n specti on .  

N O TE  1  M u ra  i s  e xcl u d ed  fro m  th i s  s tan d ard  becau s e  i t  was  n ot cl ea rl y s peci fi e d  at  th e  ti m e  th i s  stan d ard  wa s  
d evel op ed .  

N O TE  2  Res tri cti on s  o n  d efect  type s,  n u m ber,  a n d  s i zes  are  s peci fi ed  i n  th e  q u a l i ty con tra ct  (cu stom er 
acceptan ce  spe ci fi cati on  an d  i n com i n g  i n s pecti on  s p eci fi ca ti on ) .  

2  Normative references  

Th e  fol l owi n g  d ocu men ts,  i n  wh ol e  or i n  part,  are  n orm ati vel y referen ced  i n  th i s  d ocu m en t an d  
are  i n d i spen sabl e  for i ts  appl i cati on .  For d ated  referen ces,  on l y th e  ed i ti on  ci ted  appl i es.  For 
u n d ated  referen ces,  th e  l atest ed i ti on  of th e  referen ced  d ocu men t ( i n cl u d i n g  an y 
am en d m en ts)  appl i es.  

I EC  61 747-1 0-2 : 2 01 4,  Liquid crystal display devices – Part 10-2: Environmental,  endurance 
and mechanical test methods – Environmental and endurance 

3  Terms,  defin i tions  and  abbreviations  

For th e  pu rposes  of th i s  d ocu men t,  th e  fol l owi n g  term s,  d efi n i ti on s  an d  abbrevi ati on s  appl y.    

3.1  General  

3. 1 . 1   
visual  inspection  
m eth od  of ch ecki n g  d i spl ay d efects  wi th  th e  h u m an  eye   

N ote  1  to  e n try:  Th e  l i m i tati on  on  d i s pl ay d efe cts  d ep en d s  o n  s u p pl i er an d  cu stom er.  Th e re fore  a  l i m i t  sa m pl e,  
wi th  we l l -d e fi n ed  obs ervati on  an d  ope rati on al  co n d i ti on s ,  can  b e  u se d  as  a  refere n ce  fo r th e  d e fect l evel .  

3.2   
defect 
an y observabl e  abn orm al  ph en omen on  appeari n g  i n  th e  acti ve  d i spl ay area  

E XAM P LE  F i g u re  1  s h ows  a  cl ass i fi cati on  of d efects  i n to  two  categ ori es .  Th e  fi rst  categ ory i s  cl assi fi e d  as  
d efects  wi th  a  cl ear bou n d ary,  an d  th e  s econ d  categ ory i s  cl as si fi ed  as  d efects  wi th  an  u n cl e ar bou n d ary.  Th e  
l atte r cate g ory i s  n ot  ye t  we l l  d efi n ed ,  an d  h en ce  d i ffi cu l t  to  eval u ate.  F or th i s  reason ,  d e fects  i n  th e  secon d  
categ ory a re  excl u d e d  from  th i s  s ta n d ard .  
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Figure  1  – Classification  of defects  by visual  inspection  

3.2 .1   
subpixel  defect 
d efect i n  th e  sm al l est p i xel  e l emen t wh en  i t  appears  i n  a  state  d i fferen t from  th e  i n ten d ed  on e  

E XAM P LE  B ri g h t  s u bpi xe l s  appe ar on  a  d ark pattern ,  an d  d ark su bpi xel s  ap pear on  a  bri g h t  pattern .  

3.2.2   
bright subpixel  defect 
d efect wh i ch  appears  bri g h t on  th e  screen  wh en  a  d ark pattern  i s  d i spl ayed   

E XAM P LE  F i g u re  2  a)  s h ows  a  s i n g l e  s u bp i xe l  bri g h t  d e fect  of red ,  g reen ,  a n d  b l u e  res pecti ve l y.  F i g u re  2  b)  
s h ows  two  ad j ace n t bri g h t s u bpi xe l  d efects  con n e cted  or d i scon n ected  i n  a  h o ri zon ta l  an d /or verti cal  on e-p i xe l  area.  
F i g u re  2  c)  s h o ws  th ree  ad j ace n t bri g h t  su b pi xel  d e fects  co n n ecte d  i n  th re e  h ori zo n ta l  an d /or ve rti cal  s u bpi xel  
areas .  

D e fect  

Cl ea r  
bou n d ary 

U n cl ear  
bo u n d a ry  

F ore i g n  m ateri a l     

B u bbl e  

M u ra   

S i n g l e  

P l u ral  

D a rk  

Ad j acen t  bri g h t  

Ad j acen t  d ark  

s m al l  

l arg e  

S u bpi xel  
d e fect  

S cra tch   &  d e n t d efect   

Li n e  d efect  

B ri g h t  

I n term ed i ate  

IEC  

P oi n t  
d efect 
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Figure  2  a)  – Examples  of one  brigh t subpixel  defect 

 

Figure  2  b)  – Examples  of two  ad j acent  bright  subpixel  defects  

 

Figure  2  c)  –Examples  of th ree  ad j acent  bright  subpixel  defects  

Figure  2  – Examples  of bright subpixel  and  ad jacent subpixel  defects   
in  case  of an  RGB primary colour d isplay 

3.2.3   
dark subpixel  defect  
d efect wh i ch  appears  d ark on  th e  screen  wh en  a  bri g h t pattern  i s  d i spl ayed   

E XAM P LE  F i g u re  3  a )  sh ows  a  s i n g l e  s u bpi xe l  d efect of th e  d ark-type  of red ,  g re en ,  b l u e,  res pecti ve l y.  F i g u re  3  b)  
sh ows  two  ad j ace n t d ark s u bp i xe l  d e fects  co n n ected  o r d i s con n ected  i n  a  h ori zon tal  an d /or verti ca l  o n e-p i xe l  a re a.  
F i g u re  3  c)  sh ows  th ree  ad j ace n t  d ark s u bpi xe l  d efects  co n n ected  i n  th ree  h ori zon ta l  an d /or verti cal  s u bpi xe l  areas .  
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Figure  3  a)  – One  dark subpixel  defect 

 

Figure  3  b)  –  Two ad j acent  dark subpixel  defects  

 

Figure  3  c)  – Three  ad jacent  dark subpixel  defects  

Figure  3  – Examples  of dark subpixel  and  ad jacent subpixel  defects  
 i n  case  of RGB primary colour d isplay 

3.2 .4  
i n termediate  subpixel  defect  
d efect wh i ch  appears  wi th  an  i n termed i ate  l u m i n an ce  l evel  on  th e  screen  wh en  a  bri g h t or 
d ark pattern  i s  d i spl ayed  

3.2.5   
cluster subpixel  defect 
at l east two  su bpi xel  d efects  i n  a  speci fi ed  area  or wi th i n  a  speci fi ed  d i stan ce  wi th  m an y 
su bpi xel  d efects  

E XAM P LE  F i g u re  4  a)  an d  F i g u re  4  b )  s h ow an  exam pl e  o f bri g h t  an d  d a rk cl u s ter s u bpi xe l  d e fects  i n  wh i ch  th e  
m i n i m u m  d i stan ce  between  th e  d efects  i s  speci fi ed .  “d

h
”  a n d  “d

v
”  s tan d  fo r h ori zon ta l  an d  verti ca l  m i n i m u m  d i s tan ce.  
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Figure  4  a)  – Brigh t subpixel  defect  to  brigh t  subpixel  defect 

 

Figure  4  b)  – Dark subpixel  defect  to  dark subpixel  defect  

Figure  4  – Examples  of min imum d istance  between  subpixel  defects  

3.2 .6   
l ine  defect  
verti cal  or h ori zon tal  l i n e  wh i ch  appears  i n  th e  bri g h t or d ark state  wh en  a  d ark or bri g h t 
pattern  i s  d i spl ayed  

3.2.7   
bright l ine  defect  
l i n e  th at appears  bri g h t on  th e  screen  wh en  a  d ark pattern  i s  d i spl ayed  

3.2.8   
dark l ine  defect  
l i n e  th at appears  d ark on  th e  screen  wh en  a  bri g h t pattern  i s  d i spl ayed   

3.2.9   
scratch  and  dent defect 
d efect on  top  of or u n d ern eath  th e  pol ari zer or oth er opti cal  compon en ts  i n  th e  acti ve  d i spl ay 
area  

3.2.1 0   
scratch  defect 
l i g h t (wh i te)  l i n e  th at can  be  seen  over a  d arker backg rou n d  an d  d oes  n ot vary i n  s i ze  

3.2.1 1   
dent defect  
l i g h t (wh i te)  spot th at can  be  seen  over a  d arker backg rou n d  an d  d oes  n ot vary i n  s i ze  

3.2.1 2   
foreign  material  defect 
d efect th at i s  l ocated  between  th e  pan el  an d  backl i g h t u n i t   
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3.2.1 3   
bubble  defect 
d efect th at i s  cau sed  by a  cavi ty or g as  i n  th e  l i q u i d  crystal  materi al  i n  th e  paste  of th e  
pol ari zer/refl ector  

3.2.1 4  
l ight leakage  defect 
l i g h t th at i s  vi si b l e  between  th e  top  case  (ch assi s)  an d  ou ter b l ack matri x i n  a  bezel  open  area  

E XAM P LE  F i g u re  5  s h ows  an  exam pl e  of a  l i g h t  l eakag e  d efect.  

 

Figure  5  – Example  of l ight leakage  between  the  top  case  and  outer black matrix 

3 .2. 1 5   
mura 
non-uniformity  
vi su al  i m perfecti on  i n  l u mi n an ce  or ch romati ci ty 

[SOU RCE:  I E C  61 747-1 -2 : 201 4,  3 . 3. 20]  

3.3  Abbreviations  

DU T d evi ce  u n d er test 

4 Visual  inspection  method  and  cri teria   

4.1  Standard  inspection  conditions  

4. 1 . 1  Ambient condi tions  

4. 1 . 1 . 1  Temperature  and  humidi ty 

Al l  vi su al  i n specti on  sh al l  be  carri ed  ou t at th e  tem peratu re  speci fi ed  i n  I E C  61 747-1 0-2 : 2 01 4,  
Cl au se  4 .  

Al l  vi su al  i n specti on  sh al l  be  carri ed  ou t at  th e  h u m i d i ty speci fi ed  i n  I E C  61 747-1 0-2: 201 4,  
Cl au se  4 .  

4.1 . 1 .2  I l luminance 

Al l  vi su al  i n specti on  sh al l  be  carri ed  ou t at th e  i l l u m i n ati on  l evel s  as  speci fi ed  i n  th e  d etai l  
speci fi cati on .  Th e  i l l u m i n ati on  l evel  sh al l  be  ad j u sted  i n  su ch  a  way th at i t  a l l ows  for an  
accu rate  vi su al  i n specti on .   

IEC  

Acti ve  area  

B ezel  

O u ter b l ack m atri x  

Li g h t  l eakag e  
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4.1 .2  Visual  inspection  condi tions  

4. 1 .2 .1  Viewing  ang le  range 

Th e  i n specti on  sh al l  be  con d u cted  wi th i n  th e  speci fi ed  vi ewi n g  an g l e  ran g e  of th e  l i q u i d  
crystal  d i spl ay mod u l es.  

4.1 .2 .2  Viewing  d istance   

Th e  d i stan ce  between  th e  DU T an d  th e  i n spector’ s  eyes  sh ou l d  be  set at  opti m u m  d i stan ce.  
Th e  opti mu m  d i stan ce  d epen d s  on  p i xel  s i ze,  d i spl ay s i ze,  appl i cati on  type,  an d  d efect s i ze.  

4.1 .3  Electrical  driving  condi tions  

4. 1 .3.1  Driving  supply vol tage  or current of DUT  

Th e  speci fi ed  vol tag e  an d /or cu rren t sh al l  be  su ppl i ed  to  th e  DU T.  

4.1 .3.2  Test pattern  

Test pattern s  sh al l  be  speci fi ed  i n  th e  d etai l  speci fi cati on .  For exam pl e,  th e  test pattern s  for 
vi su al  i n specti on  are  th e  fu l l  raster of wh i te,  b l ack,  g rey an d  a l l  pri mary col ou r pattern s  u n d er 
th e  speci fi ed  l u m i n an ce  ran g e.  

4.2  Standard  inspection  method  

4.2 . 1  Setup  of inspection  equ ipment and  l iqu id  crystal  d isplay modu les  

Th e  DU T wi l l  be  i n stal l ed  on  a  rotatabl e  fi xtu re  to  en abl e  ch an g es  i n  th e  h ori zon tal  an d  
verti cal  vi ewi n g  d i recti on  ran g e.  Al tern ati vel y,  th e  i n spector m oves  arou n d  an d  th e  DU T i s  
fi xed .  

Tu rn  on  th e  d i rect cu rren t power su ppl y an d  pattern  g en erator an d  warm  u p  for stabi l i zati on .  
Su ppl y th e  d ri vi n g  vol tag e  an d  pattern  to  th e  DU T.  Th e  warm -u p  ti m e  of th e  DU T sh al l  be  
su ffi ci en tl y l on g  to  obtai n  a  stabl e  s i g n al ,  n ecessary for th e  vi su al  i n specti on .  

4.2.2  Inspector and  l imit  sample  for visual  inspection   

Th e  i n spector sh al l  h ave  (corrected -to)  n orm al  vi s i on ,  n orm al  col ou r vi s i on  an d  sh al l  be  
peri od i cal l y trai n ed  wi th  speci fi ed  l i m i t  sam pl es  i n  ord er to  accu ratel y carry ou t th e  vi su al  
exam i n ati on .  

4.2.3  Inspection  and  record  of resu lt 

Th e  i n spector sh al l  carry ou t th e  vi su al  i n specti on  based  on  th e  speci fi ed  proced u re  an d  
record  th e  resu l t  on  record i n g  sh eets  wi th  th e  speci fi ed  i n specti on  con d i ti on s.  

4.3  Cri teria  

4.3.1  Bright subpixel  defects  

Th e  m axi m u m  n u mber of bri g h t d efects  sh al l  be  speci fi ed  i n  th e  speci fi cati on .  

– On e  su bpi xel :  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .   

– Ad j acen t su bpi xel s:  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .   

– Total  amou n t of bri g h t su bpi xel s:  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .  

4.3.2  Dark subpixel  defects  

Th e  m axi m u m  n u mber of d ark d efects  sh al l  be  speci fi ed  i n  th e  speci fi cati on .   
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– On e  su bpi xel :  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .   

– Ad j acen t su bpi xel s:  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .   

– Total  am ou n t of d ark su bpi xel s:  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .  

4.3.3  In termediate  subpixel  defects  

Th e  m axi m u m  n u m ber of i n term ed i ate  d efects  sh al l  be  speci fi ed  i n  th e  speci fi cati on .   

– On e  su bpi xel :  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .  

– Ad j acen t su bpi xel s:  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .   

– Total  am ou n t of su bpi xel s:  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .  

4.3.4 C luster subpixel  defects  

Th e  maxi m u m  n u m ber of cl u ster d efects  sh al l  be  speci fi ed  i n  speci fi cati on .  

Th e  m i n i m u m  d i stan ce  between  su bpi xel  d efects  (dv  an d  dh ,  see  F i g u re  4)  sh al l  a l so  be  
speci fi ed .  

– Cl u ster su bpi xel s:  To  be  speci fi ed  i n  th e  d etai l  speci fi cati on .  

4.3.5  Bright l ine  defects   

Al l  types  of bri g h t l i n e  d efects  su ch  as  verti cal ,  h ori zon tal  or cross  are  n ot a l l owed .   

4.3.6  Dark l ine  defects  

Al l  types  of d ark l i n e  d efects  su ch  as  verti cal ,  h ori zon tal  or cross  are  n ot a l l owed .   

4.3.7  Scratch  and  dent defects  

Th e  cri teri a  for scratch  an d  d en t d efects  are  provi d ed  i n  Tabl e  1  an d  F i g u re  6 .  Th e  sym bol  of 
“a”  an d  “b”  i n d i cates  th e  m aj or axi s  an d  m i n or axi s  of th e  pol ari zer d efect.  Extran eou s  
su bstan ces  wh i ch  can  be  wi ped  ou t,  su ch  as  fi n g erpri n ts  or parti cl es,  are  n ot con si d ered  a  
d efect.  Scratch es  an d  d en ts  l ocated  on  th e  b l ack m atri x (ou tsi d e  of th e  acti ve  area)  are  n ot 
con si d ered  d efects.  

Table  1  – Cri teria  for scratch  and  dent defects   

I tem  Cri teria  

S cratch es  L i n ear (a  >  2b)  
M i n i m u m  ≤  wi d th  [m m ]  ≤  m axi m u m ,  m i n i m u m  ≤  l en g th  [m m ]  ≤  m a xi m u m ,  N 

(n u m ber of d efects )≤  m axi m u m  

D e n ts  C i rcu l ar (a  ≤  2b )  
M i n i m u m  ≤  averag e  d i am eter,  (a   +  b)/2  [m m ]  ≤  m axi m u m ,  N (n u m be r of 

d e fects )  ≤  m axi m u m  

 

 

Figure  6  – Shape  of scratch  and  dent defects  

4.3.8  Foreign  material  and  bubble  defects  

Th e  cri teri a  for forei g n  materi a l  su ch  as  d u st,  th read ,  etc,  l ocated  i n si d e  th e  DU T,  an d  bu bbl es  
su ch  as  a i r,  g as,  etc. ,  are  provi d ed  i n  Tabl e  2  an d  Fi g u re  7 .   

a 

b
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Table  2  – Cri teria  for foreign  material  and  bubble  defects  

I tem  Cri teria  

F orei g n  m ateri a l  N (n u m be r of d efects ):  m axi m u m  s i ze  of d efects  <  m ax [a ,  b ]   

B u bbl es  N (n u m be r of d efects ):  m axi m u m  s i ze  of d efects  <  m ax [a ,  b ]  

 

 

Figure  7  – Shape  of foreign  material  and  bubble  defects   

4.3.9  Light leakage  defects  

Th ere  sh al l  be  n o  vi s i b l e  l i g h t from  th e  backl i g h t u n i t  arou n d  th e  ed g es  of th e  screen .  

 

a 

b
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Bi bl i og raph y 

I EC  61 747-1 -2: 201 4,  Liquid crystal display devices – Part 1 -2: Generic – Terminology and 
letter symbols 

I EC  61 747-20-1 ,  Liquid crystal display devices – Part 20-1 : Visual inspection – Monochrome 
liquid crystal display cells (excluding all active matrix liquid crystal display cells)  

I E C  61 747-20-2 ,  Liquid crystal display devices – Part 20-2: Visual inspection – Monochrome 
matrix liquid crystal display modules (excluding all active matrix liquid crystal display modules)  

I EC  61 747-30-1 ,  Liquid crystal display devices – Part 30-1 :  Measuring methods for liquid 
crystal display modules – Transmissive type 

I SO  9241 -307,  Ergonomics of human-system interaction- Part 307: Analysis and compliance 
test methods for electronic visual displays 
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