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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
ORGANIC LIGHT EMITTING  DIODE (OLED)  DISPLAYS –  

 
Part 2-1 :  Essential  ratings  and  characteristics  of OLED display modules  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

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

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC  62341 -2-1  has  been  prepared  by techn ica l  comm ittee  1 1 0 :  
E lectron ic d isp lay devices.  

The  text of th is  s tandard  is  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

1 1 0/651 /FDIS  1 1 0/666/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  
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A l i s t of a l l  parts  in  the  I EC 62341  series,  publ i shed  under the  general  ti tl e  Organic light 
emitting diode (OLED)  displays ,  can  be  found  on  the  I EC websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC web s i 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 ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  
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INTRODUCTION  

I EC 62341  cons ists  of the  fol lowing  parts ,  under the  general  t i t le  Organic light emitting diode 
(OLED)  displays:  

Part 1 -1 :   Generic  speci fications  

Part  1 -2 :   Term inology and  l etter symbols  

Part  2-1 :   Essen tia l  ratings  and  characteristics  of OLED  d isplay modu les   

Part  5 :   Envi ronmental  testi ng  methods  

Part  5-2 :   Mechan ica l  endurance  testi ng  methods   

Part  5-3:   Measuring  methods  of image  sticking  and  l i fetime  

Part  6-1 :   Measuring  methods  of optica l  and  electro-optica l  parameters  

Part  6-2 :  Measuring  methods  of vi sual  qua l i ty and  ambien t performance   

Part  6-3 :   Measuring  methods  of image  qual i ty 
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ORGANIC LIGHT EMITTING  DIODE (OLED)  DISPLAYS –  
 

Part 2-1 :  Essential  ratings  and  characteristics  of OLED display modules  
 
 
 

1  Scope 

This  part  of I EC  62341  describes  the  essential  rati ngs  and  characteristi cs  of organ ic l i gh t 
em i tti ng  d iode  (OLED)  d isplay modu les.  

2  Normative references  

The fo l l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl i es .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

Void .  

3 Organic l ight emi tting  d iode (OLED)  d isplay modules   

3. 1  Types  of OLED d isplay modu les  

The OLED  d isplay modu les  i nclude  the  fol l owing  types:  

– passive  matrix  monochrome OLED  d isplay modu les,  

– pass ive  matrix  colour OLED  d isp lay modu les ,  

– acti ve  matrix  colour OLED d isp lay modu les.  

3.2  Principles  and  structure  

The OLED d isplay modu les  cons ist of OLED  d isplay panels,  e lectron ic ci rcu i ts ,  and  usual l y 
bezels.  

EXAMPLE  A th i n  fi lm  transistor (TFT)  (pol ycrystal l i ne  s i l i con ,  oxide,  organ ic  materi a l s)  acti ve  matri x d i splay cel l  
wi th  e l ectron ic  ci rcu i ts  and  connector p i ns .  

3.3  Modes  of operation   

3.3. 1  Addressing  mode of operation  

The addressing  mode  of operation  for OLED  d isp lay modu les  i ncludes  the  fol lowing  types:  

– pass ive  matrix,  

– acti ve  matrix,  etc.   

3.3.2  Optical  mode of operation   

The  address ing  mode  of operation  for OLED  d isplay modu les  i ncludes  the  fol l owing  types:  

– i l l um ination  mode:  for example  top-em ission ,  bottom-em ission ,   

– number of colours,  

– number of grey scales.  
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3.4  Detai ls  of outl ine   

3.4. 1  Material  and  mechanical  description   

The materia l  and  mechan ical  description  of OLED  d isplay modu les  i s  as  fo l lows:  

– substrate  materia l :  for examples  g lass,  p l astic,  etc. ,  

– bezel  material :  for example  p lastic,  metal ,  etc.   

3.4.2  Connection  types   

The  connection  types  of OLED  d isplay modu les  are  as  fol l ows:   

– connector,  

– flex cable ,  

– connection  pi ns ,  etc.  

3.4.3  Outl ine  drawing  and  d imensions   

The ou tl ine  d rawing  and  d imensions  of OLED  d isplay modu les  are  as  fol l ows:   

– overa l l  d imensions,   

– bezel  d imensions,  

– active  d isplay area  and  d isplay centre.   

3.5  Limiting  values  (absolu te  maximum rating  system)  over the  operating  
temperature  range,  un less  otherwise stated   

The fol lowing  l im i ti ng  values  shou ld  be  speci fi ed  i n  Table  1 .   

Table  1  – Limi ting  values  of OLED modu les  

Subclause  Characteri stics  Symbol  Requ i rements  Un i t  

3. 5. 1  Operati ng  temperature  T
op
 M i n .  Max.  °C  

3. 5. 2  Operati ng  hum id i ty  H
op
  Max.  %  

3. 5. 3   S torage  temperature  T
stg

 M i n .  Max.  °C  

3. 5. 4   S torage  hum id i ty  H
stg

  Max.  %  

3. 5. 5  

Suppl i ed  vol tages      

Suppl y vol tage  for l og ic  d ri ve  V
DD
－V

SS
 M i n .  Max.  V 

Suppl y vol tage(s)  for EL  V
EL
 M i n .  Max.   

3 . 5. 6   I npu t  s i gnal  vol tages  V
I N
 M i n .  Max.  V 

 

3.6  Electrical  and  optical  characteristics   

The fol l owing  characteristics  shou ld  be  speci fi ed  i n  Table  2 .  
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Table  2  – E lectrical  and  optical  characteristics  of OLED  modu les  

Subclause  Characteri stics  Condi tion  at  Top  =  
25  °C  un less  

otherwise  speci fied  

Symbol  Requ i rements  Un i t  

3. 6. 1   Suppl i ed  vol tages       

Suppl y vol tage  for l og ic  d ri ve   V
DD
－V

SS
 Min .   Max.  V 

Suppl y vol tage(s)  for EL   V
EL

 Min .  Max.   

3 . 6. 2   I npu t  s i gnal  vol tages   V
I N
 M i n .  Max.   

H i gh  l evel  i npu t  s i gnal  vol tage   V
I NH

 Min .  Max.   

Low l evel  i npu t  s i gnal  vol tage   V
I N L

 Min .  Max.  V 

I npu t anal ogue  vi deo  s i gnal s  

(where  appropriate)  

 V
VID

 Min .  Max.   

3 . 6. 3   Operati ng  frequency 
(where  appropriate)  

 f
op
 

M i n .  Max.  

Hz  

Frame  frequency  f
FRM

 

3. 6. 4   Suppl y curren ts  Cond i ti ons  chosen  to  
ach ieve  maximum  
suppl y curren t,  e . g .  
operati ng  suppl y 
vol tage,  d i spl ay 
pattern ,  etc.  as  
appropri ate  

I
tot  

or 

I
DD

 and /or 

I
EE

 

 Max.  mA 

3. 6. 5   H i gh  l evel  i npu t  s i gnal  cu rrent  
(where  appropriate)  

 I
I N H

  Max.  mA 

3. 6. 6  Low l evel  i npu t  s i gnal  cu rrent  
(where  appropriate)  

 I
I N L

  Max.  mA 

3. 6. 7   Dark-room  contrast  rati o  Speci fi ed  measuring  
method  and  cond i ti ons   

DRCR  M i n .   – 

3 . 6. 8  Ambient  con trast  rati o  Speci fi ed  measuring  
method  and  cond i ti ons   

ACR Min .   – 

3 . 6. 9  Lum inance  
(where  appropriate)  

Speci fi ed  measuring  
method  and  cond i ti ons   

L  M i n .   cd /m
2  

 

Lum inance  u n i form i ty 
(where  appropriate)  

 L
un i

 M i n .   – 

Color u n i form i ty 
(where  appropriate)  

 △u ’v’  .  Max.  – 

3 . 6. 1 0  Viewing  ang le  range  Speci fi ed  defi n i ti on  of 
vi ewing  d i rection  and  
speci fi ed  con trast  rati o   

θ
V
 

and  

θ
H
 

M i n .  Max.  °  

3 . 6 . 1 1  Hal f l um inance  l i fetime  Speci fi ed  measuring  
method  and  cond i ti ons  

T
50

 Min .   h  

3 . 6. 1 2  Power consumption  Speci fi ed  measuring  
method  and  cond i ti ons  

P  Max.  W 

3. 6. 1 3   Reflectance   
(where  appropriate)  

Speci fi ed  measuring  
method  and  cond i ti ons   

ρ   Max.  – 

3 . 6. 1 4  Chromatici ty of wh i te  (x, y)  
(where  appropriate)  

 x
w
 , y

w
 

a  a  

–  

Chromatici ty of red  (x, y)  
(where  appropriate)  

 x
R
 ,  y

R
 

a  a  

Chromatici ty of b l ue  (x, y)  
(where  appropriate)  

 x
B
 ,  y

B
 

a  a  

Chromatici ty of g reen  (x, y)  
(where  appropriate)  

 x
G
 ,  y

G
 

a  a  

3. 6. 1 5  Image  s ti cking  
(where  appropriate)  

Speci fi ed  measuring  
method  and  cond i ti ons  

I S   Max.  – 

a  I tems  of val ue  ( i . e. ,  m in imum ,  maximum ,  typical  or average)  are  determ ined  i n  a  detai l  speci fi cation .  
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3.7  Supplementary in formation   

3.7. 1  Tim ing  characteristics,  tim ing  of l og ic  vol tages  and  data/format i n terface  speci fication .  

3.7.2  Supply vol tages  sequence cond i ti on ,  where  appropriate.  

3.7.3   Operating  vol tage  range,  i f appropriate,  as  a  function  of temperature  at  speci fi ed  
con trast ratio .  

3.7.4  Hand ing  and  operati ng  in formation .  

3.7.5  Precau tions  wi th  respect to  e lectrostatic d ischarges.  

3.7.6  Precau tions  of i nstal l ation :  mechan ical  and /or e lectrica l .  

3.7.7  Safety i n formation .  

3.7.8  Characterization  of d i ffuse  and  specu lar reflectance  and  transm ittance.  

 

_____________ 
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