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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

_____________ 

 
LIQUID CRYSTAL DISPLAY DEVICES –  

 
Part 20-2:  Visual  inspection  – Monochrome matrix l iquid  crystal  d isplay  
modules  (excluding  al l  active matrix l iqu id  crystal  d isplay modules)   

 
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  Nati onal  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  subject  d eal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen ta l  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 ternational  Organ izati on  for S tandard 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  subjects  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  reasonabl 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  thei 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 onal  or reg ional  pub l i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not  provi de  any a ttestati 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 conform 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 a test 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 
o ther damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i ncl 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 ti on  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  app l i cati on  of th i s  pub l 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  subj 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  61 747-20-2  has  been  prepared  by I EC techn ical  committee  1 1 0:  
E lectron ic d isplay devices.  

Th is  fi rst ed i tion  cancels  and  replaces  Clause  5  of the  fi rst  ed i ti on  of I EC  61 747-5  publ i shed  i n  
1 998.  Th is  ed i tion  consti tu tes  a  techn ical  revis ion .  

Th is  ed i tion  i ncludes  the  fol lowing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  ed i toria l  mod i fication  was  done  in  accordance  wi th  the  I SO/IEC D i rectives,  Part 2 ;  

b)  document number was  changed  to  a l ign  wi th  the  new numbering  structure  of the  
I EC  61 747  series.  

NOTE  I t  i s  i n tended  that  the  other cl auses  of I EC  61 747-5: 1 998  wi l l  be  rep laced  by new parts  i n  the  I EC  61 747  
seri es.  The  deta i l s  of the  i n tended  changes  are  g i ven  i n  Annex D  of I EC  61 747-30-1 : 201 2 .  
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The  text of th is  standard  i s  based  on  the  fol l owing  documents:  

FDIS  Report  on  voti ng  

1 1 0/638/FDIS  1 1 0/654/RVD 

 
Fu l l  i n formation  on  the  voting  for the  approval  on  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 recti ves,  Part 2 .  

A l i st  of a l l  parts  i n  the  I EC  61 747  series,  publ ished  under the  general  ti tle  Liquid crystal 
display devices,  can  be  found  on  the  I EC  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  i nd icated  on  the  I EC websi te  under "h ttp: //webstore. iec. ch"  i n  the  data  
re lated  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  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.  
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I NTRODUCTION  

Th is  part of I EC  61 747  faci l i tates  the  vi sual  i nspection  of image  defects  of monochrome  matrix 
LCD  modu les  by the  human  eye  subjectively.  Visual  i nspection  i s  performed  at  speci fied  
cond i tions  and  cri teria.  The  objective  measurement method  of visual  image  defects  wi th  an  
i nstrument wi l l  be  stud ied  and  standard ized .  
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LIQUID CRYSTAL DISPLAY DEVICES –  
 

Part 20-2:  Visual  inspection  – Monochrome matrix l iquid  crystal  d isplay  
modules  (excluding  al l  active matrix l iqu id  crystal  d isplay modules)   

 
 
 

1  Scope 

Th is  part of I EC  61 747  g ives  the  detai l s  of the  qual i ty assessment procedures  and  provides  
general  ru les  for the  visual  i nspection  of the  non-active  and  active  areas  of monochrome  
matrix l i qu id  crystal  d i splay modu les  by the  human  eye  and ,  i f necessary,  th rough  an  optical  
m icroscope.  Furthermore  th is  standard  includes  the  defect defin i tions  and  the  method  for 
visual  defect i nspection .  

NOTE  Restri cti ons  on  defect types,  n umber,  and  s i zes  are  speci fi ed  i n  the  q ual i ty con tract  (customer acceptance  
speci fi cati on  and  i ncom ing  i nspecti on  speci fi cati on )  between  the  panel  and  set makers .  

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

I EC  61 747-1 0-2 : 201 4,  Liquid crystal display devices – Part 10-2: Environmental,  endurance 
and mechanical test methods – Environmental and endurance  

3  Terms,  defin i tions  and  abbreviations  

3.1  Terms  and  defin i tions  

For the  purposes  of th is  document,  the  terms,  defin i tions  and  l etter symbols  g iven  i n  
I EC  61 747-1 -2  and  I EC  61 747-1 0-2  apply.   

3.2  Abbreviations  

DUT Device  under test 

4 Visual  inspection  method  and  cri teria   

4.1  Standard  inspection  conditions  and  methods  

4. 1 . 1  Ambient condi tions  

4. 1 . 1 . 1  Temperature 

Al l  vi sual  i nspection  shal l  be  carried  ou t under speci fied  temperature.  Refer to   
I EC  61 747-1 0-2: 201 4,  1 . 4 . 3 .  

4.1 .1 .2  Humid i ty  

Al l  vi sual  i nspection  shal l  be  carried  ou t under speci fied  humid i ty.  Refer to  I EC  61 747-1 0-
2: 201 4,  1 . 4 .3 .   
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4.1 .1 .3  I l luminance 

Al l  visual  i nspection  shal l  be  carried  ou t under i l l um ination  l evels  as  speci fied  in  the  detai l  
speci fication .  The  i l l umination  level  shal l  be  ad justed  i n  such  a  way that i t  a l lows  for an  
accurate  visual  i nspection .   

4.1 .2  Inspection  equ ipment and  l iqu id  crystal  d isplay modules  

The  DUT wi l l  be  i nsta l led  on  a  rotatable  fi xture  to  enable  changes  in  the  horizontal  and  
vertical  viewing  d i rection  range.  Al ternatively,  the  i nspector moves  around  and  the  DUT is  
fi xed .  

Turn  on  the  d i rect curren t power supply and  pattern  generator and  warm  up  for stabi l i zation .  
Supply the  d riving  vol tage  and  pattern  to  the  DUT.  The  warm-up  time  of the  DUT shal l  be  
su fficien tl y l ong  to  obtain  a  stable  s ignal ,  necessary for the  visual  i nspection .  

4.1 .3  Inspector and  l imit  sample  for visual  inspection   

The  inspector shal l  have  a  (corrected-to)  normal  vi s ion ,  a  normal  colour vis ion  and  shal l  be  
period ical l y tra ined  wi th  speci fied  l im i t  samples  i n  order to  accurately carry ou t the  visual  
examination .  

4.1 .4 Inspection  and  record  of resu lt 

The  inspector shal l  carry ou t the  vi sual  i nspection  based  on  the  speci fied  procedure  and  
record  the  resu l t  on  record ing  sheets  wi th  the  speci fied  i nspection  cond i tions.  

4.2  Visual  inspection  of d isplay 

4.2 .1  Display not activated  

4.2. 1 . 1  Test conditions  

The  test cond i tions  of vi sual  i nspection  shal l  be  described  for the  fol l owing  cond i tions:  

– viewing  d i rection  range;  

– i l l umination  from  above  or th rough  the  device  (depend ing  on  the  appl ication);  

– duration ;  

– viewing  d istance;  

– ambient temperature.  

4.2.1 .2  Procedure  

The  devices  shal l  be  i nspected  for the  fol lowing  vi sual  defects  as  described  in  Table  1 .  
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Table  1  –Defects  and  cri teria  when  d isplay not activated  

Defects  Rejection  cri teria  

Spots  (see  F i gu re  1 ) ,  bubbl es,  forei gn  parti cl es ;  l i gh t/dark s ta i ns  on  l i gh t  
background ,  l i gh t/dark s ta i ns  on  dark background  

To  be  speci fi ed  i n  the  d etai l  
speci fi cati on  

Scratches  on  the  l i q u i d  crystal  cel l  and  on  the  pol ari zer wi th i n  the  
speci fi ed  vi ewing  d i recti on  range  

To  be  speci fi ed  i n  the  detai l  
speci fi cati on  

Mechan ical  damage  ou ts i de  of the  vi ewing  area  To  be  speci fi ed  i n  the  detai l  
speci fi cati on  

Accumu lati on  of the  above-l i s ted  vi s i b l e  defects  To  be  speci fi ed  i n  the  detai l  
speci fi cati on  

Vi s i b l e  s tructu re  of the  e l ectrodes  wi th i n  the  vi ewing  area  Reference  samples  

Non -un i form i ty of l um inance  and  col ou rs  wi th i n  the  vi ewing  area  of the  
d i sp lay and  wi th i n  the  speci fi ed  vi ewing  d i recti on  range  

Reference  samples  
 

D i rt  on  su rface,  e . g .  fi n ger pri n ts ,  adhesive  res idue  Reference  samples  

 

 

A =  beze l  

B  =  vi ewing  area   

C  =  defect 

h  =  he i gh t 

w  =  wi d th  

Figure  1  – Defects  with in  the  viewing  area 
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4.2.2  Display activated  

4.2 .2 .1  Overal l  geometrical  aspect of the  d isplay (see  Figures  2  and  3)   

4.2 .2 .1 . 1  General  

The  defects  of the  geometrical  aspect are  shown  i n  F igures  2  and  3 .   

 

Figure  2  – Deviations  and  mis-shapes  of a  square  picture  element 

 

Figure  3  – Notched  edges  of picture  elements  

4.2 .2 .1 .2  Test conditions  

The  test cond i tions  of vi sual  i nspection  for the  d isplay activated  shal l  be  described  for the  
fol lowing  cond i tions:  

– e lectrical  d riving  cond i tions;  

– i l l um ination ;  

– ambien t temperature.  

IEC 

IEC 
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4.2.2 .1 .3  Procedure 

Devices  shal l  be  i nspected  i n  conformi ty wi th  the  detai l  speci fi cation  i n  Tables  2  and  3.  

Table  2  – Properties  and  cri teria  when  d isplay activated  

Properties  Rejection  cri teri a  

Dimension  of p i ctu re  e l emen ts  
 

 

Shape  of p i ctu re  e lemen ts  

Not  i n  con form i ty wi th  the  
detai l  speci fi cati on  

 

Not  i n  con form i ty wi th  the  
detai l  speci fi cati on  

 

Table  3  – Defects  and  cri teria  when  d isplay activated  

Defects  Rejection  cri teria  

Missi ng  p i ctu re  e l emen ts  
 

 

U nwan ted  p i ctu re  e l emen ts  
 

 

Acti vati on  of the  p i ctu re  e l emen ts  
 

 

Sea l  edge  wi th i n  vi ewing  area  

Not  i n  con form i ty wi th  the  
d etai l  speci fi cati on  

 

Not  i n  con form i ty wi th  the  
deta i l  speci fi cati on  

 

Not  i n  con form i ty wi th  the  
deta i l  speci fi cati on  

 

Not  i n  con form i ty wi th  the  
deta i l  speci fi cati on  

 

4.2.2 .2  Visible  defect of the  viewing  area 

4.2 .2 .2 . 1  General  

The  defects  of the  viewing  area  are  shown  in  F igure  4 .   

 

h  =  he i gh t 

w  =  wi d th  

Figure  4  – Defects  with in  the  elements  and  their surroundings  
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4.2.2 .2 .2  Test conditions  

The  test cond i tion  of visual  i nspection  shal l  be  described  for the  fol lowing  cond i tions:  

– e lectrical  d riving  cond i tions;  

– viewing  d i rection  range;  

– i l l um ination  from  above  or th rough  the  devices  (depend ing  on  the  appl ication );  

– duration ;  

– viewing  d istance;  

– ambient temperature.  

4.2.2 .2 .3  Procedure 

Devices  shal l  be  i nspected  for the  fol l owing  visual  defects  i n  Table  4 .   
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Table  4  – Defect and  cri teria  of viewing  area 

Defects  Rejection  cri teria  

A pi n -hol e  wi th i n  the  p i ctu re  e l emen t 
 

 

Accumu lati on  of p in -hol es  whose  s i ze  i s  smal l er than  speci fi ed  above  

 

P i n -holes  wi th i n  the  non -acti vated  su rround ing  area  of the  p i ctu re  
e l emen ts  

 

D i fference  of con trast  rati o  between  d i fferen t p ictu re  e l emen ts  
 

 

U n i form i ty of l um inance  wi th i n  the  vi ewing  area  
 

 

U n i form i ty of con trast  wi th i n  the  vi ewing  area  
 

 

N on -un i form i ty of l um inance  and  co lou rs  wi th i n  the  vi ewing  area  and  
wi th i n  the  speci fi ed  vi ewing  d i recti on  range  

To  be  speci fi ed  i n  the  detai l  
speci fi cati on  

 

Reference  samples  

 

To  be  speci fi ed  i n  the  detai l  
speci fi cati on  

 

To  be  speci fi ed  i n  the  detai l  
speci fi cati on  

 

To  be  speci fi ed  i n  the  detai l  
speci fi cati on  

 

To  be  speci fi ed  i n  the  detai l  
speci fi cati on  

 

Reference  samples  
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1   U nder cons i derati on .  
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