IEC 62341-6-1:2009

IEC IEC 62341-6-1

(J
®

Edition 1.0 2009-05

NTERNATIONAL
STANDARD
NOR

INTERNATIONALE
2
&

PRe

Organic light emitting diode (O displays —
Part 6-1: Measuring methods o idal and electro-optical parameters

Afficheurs a diodes électroluminescedes organiques (OLED) -
Partie 6-1: Méthodes de mesure des pa etres optiques et électro-optiques




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2009 IEC, Geneva, Switzerland
ights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by

any m€ans, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If y %/e any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
pleasegc@ntact the address below or your local IEC member National Committee for further information.

Droits de re
ni utilisée

tion réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
uelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfi ns l'accord écrit de la CEIl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez stions sur le copyright de la CEIl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisezfles Eoordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20

Switzerland
Email: inmail@iec.ch ®
Web: www.iec.ch /\

7
About the IEC / .

The International Electrotechnical COM ion (IEC) is the leading global organization that prepares and publishes
QI?&

International Standards for all electrical, onic and related technologies.

The technical content of IEC publications is nder constant review by the IEC. Please make sure that you have the

latest edition, a corrigenda or an amendment miight have been published.

" Catalogue of IEC publications: www.iec.ch/sea

The IEC on-line Catalogue enables you to searc Ixiiety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawn and laged publications.

® |[EC Just Published: www.iec.ch/online news/iustpub@

Stay up to date on all new IEC publications. Just Publish déetails twice a month all new publications released. Available
on-line and also by email. ¢

" Electropedia: www.electropedia.org /
The world's leading online dictionary of electronic and electric S
in English and French, with equivalent terms in additional langu
Vocabulary online.

= Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need furt sistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

About IEC publications
@‘h

containing more than 20 000 terms and definitions
. Also known as the International Electrotechnical

Tel.: +41 22 919 02 11 5
Fax: +41 22 919 03 00

A propos de la CEI /‘
La Commission Electrotechnique Internationale (CEI) est la premiére organisation @iale qui élabore et publie des

normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux tec

%s apparentées.
A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vou r, que vous possédez

I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.
= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm

Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critér éro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou r ées.

® Just Published CEI: www.iec.ch/online news/justpub

Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois nouvelles

publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 0004te s et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement a lé
Vocabulaire Electrotechnique International en ligne. @

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch

IEC IEC 62341-6-1

®

(TERNATIONAL
STANDARD

Q
NORRE
INTERﬁ@TIONALE
%

QR
<p'\

Organic light emitting diode (O%Splays -

Part 6-1: Measuring methods of o | and electro-optical parameters

Edition 1.0 2009-05

Afficheurs a diodes électroluminesce organiques (OLED) -
Partie 6-1: Méthodes de mesure des pa etres optiques et électro-optiques

INTERNATIONAL O
ELECTROTECHNICAL 6
COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE % U
CODE P

ICS 31.260 ISBN 2-8%—1039-8

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- 62341-6-1 © IEC:2009

CONTENTS
FOREWORD ...ttt ettt e e e et e e e e e et e et e e e e e e e e e e e e e e e e e e nerenns 4
Ll ST+ 2] 1= TP 6
2 ﬁ LIV TEIEIBNCES Lot 6
3 T@definitions AN UNIES e 6
4  Struct Of measuring eqUIPMENT ... 6
5 Standb ASUMNNG CONAIIONS ...t e e ens 6
5.1 Stﬁ
5.2 Stan
5.3 Standa
5.3.1
5.3.2 Star

6.1 Luminance and its uni
6.1.1 Purpose........ @ ........................................................................................ 8

6.1.2 Measuring CONAItIORS .......oeiiii e 9
6.1.3 Measuring metho@ ................................................................................... 9
6.2 Dark room contrast ratio....@ ........................................................................... 12
6.2.1 PUrpoSe......cccvvvvveennn a/‘ ........................................................................ 12
6.2.2 Measuring conditions..... @ ..................................................................... 12
6.2.3 Measuring method..............A,..‘ .............................................................. 12
6.3 Chromaticity, colour uniformity, coIou@xut and white field correlated
colour temperature ..o N 13
6.3.1 PUurpose........ccoeiiiiiiiii % ...................................................... 13
6.3.2 Measuring CONAitiONS ... ... e 13
6.3.3 Measuring method ..................ooceei. @ ................................................. 13
7 Measuring methods for power consumption............7.. @ .............................................. 16

7.1 PUIMPOSE i O .......................................... 16
7.2

Measuring conditions ..........ccceeeeveeeeeeeeeeeeeeeeene ® ...................................... 16

7.3 Measuring method........coooiiiiii g R 17
7.3.1 Measuring the power consumption of the OLED @ module ................ 17
Annex A (normative) Response time of passive matrix display pane }

........................... 19
Annex B (normative) Luminance current efficiency......................ooonill ca .. ......................... 21

Annex C (informative) Veiling glare frustum .............cccoiiiiiiiini e e, 23
Annex D (informative) Methods to obtain the correlated colour temperature é‘l(from

chromaticity coordinates ...........coooiiiiiiii e e 24
L] o 1o Yo =Y o1 2 1728 @ ..... 27
Figure 1 — Layout diagram of measurement setup..........ccooviiiiiiiiiiii e, L8
Figure 2 — Luminance measuring pattern ... d})
Figure 3 — Measurement POINtS .. ..o e 11
Figure 4 — Example of the COoloUr gamut...........iiiiiiii e 14
Figure 5 — Colour of blackbody source at various temperatures .............ccooeiiiiiiiiiiins 16
Figure 6 — Example of measurement setup of power consumption ..............cooiiiiiin. 17

Figure A.1 — Relationship between driving signal and optical response times........................ 20



62341-6-1 © IEC:2009 -3-

Figure B.1 — Example of a measurement configuration for measuring luminance

CUITENT EFfICIENCY .ot e 22
Figuge C.1 — Pattern for veiling glare frustum ..., 23
F;gé‘ .1 = CIE 1931 XYZ chromaticity diagram ............c.oooiiiiiiiii e, 25
Fi r/.Q — Blackbody locus (Planckian locus) and isotemperature lines in CIE 1931 XYZ.26
Table 1 — mple of luminance NoON-UNIfOrMItY ........ccooiiiii i, 12

Table 2 — le of chromaticity non-uniformity ............c..cooiiii 15
Table 3 — Ex of a module power consumption measurements summary sheet ............. 18
Table D.1 - xg, aiand tj for equation (D.3) and equation (D.4)............cccciiiiinn, 24



—4 - 62341-6-1 © IEC:2009

INTERNATIONAL ELECTROTECHNICAL COMMISSION

)\ ORGANIC LIGHT EMITTING DIODE (OLED) DISPLAYS -

1)

8)

9)

P \6—1: Measuring methods of optical and electro-optical parameters

Oé FOREWORD

The Internatior@ectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elegtrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-o@on on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, icly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their*prgparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt |my participate in this preparatory work. International, governmental and non-
governmental organizati ising with the IEC also participate in this preparation. IEC collaborates closely
agzt?

with the International Org ion for Standardization (ISO) in accordance with conditions determined by
agreement between the two ations.

The formal decisions or agree ent?flEC on technical matters express, as nearly as possible, an international
consensus of opinion on the rel subjects since each technical committee has representation from all
interested IEC National Committee

Committees in that sense. While all r able efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot hel
misinterpretation by any end user.

IEC Publications have the form of rec@endations for international use and are accepted by IEC National
b

responsible for the way in which they are used or for any

In order to promote international uniformity; National Committees undertake to apply IEC Publications
transparently to the maximum extent possible 4 eir national and regional publications. Any divergence
between any IEC Publication and the correspon Ztional or regional publication shall be clearly indicated in

the latter.
*

IEC provides no marking procedure to indicate itsx oval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Pub@o

All users should ensure that they have the latest edition o @blication.

No liability shall attach to IEC or its directors, employees, ants or agents including individual experts and
members of its technical committees and IEC National Committe or any personal injury, property damage or
other damage of any nature whatsoever, whether direct or @t, or for costs (including legal fees) and
expenses arising out of the publication, use of, or relianc his IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publicat@se of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this | lication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all suct patgnt rights.

International Standard IEC 62341-6-1 has been prepared by IEC nical committee 110:
Flat panel display devices. ®

The text of this standard is based on the following documents: C ;

FDIS Report on voting

110/170/FDIS 110/179/RVD \'L

Full information on the voting for the approval on this standard can be found in the rL.on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all the parts in the IEC 62341 series, under the general title Organic Light Emitting
Diode (OLED) Displays, can be found on the IEC website.

Th€ committee has decided that the contents of this publication will remain unchanged until
the jintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the related to the specific publication. At this date, the publication will be

* recoafirmed;
* withdr
* replace @ revised edition, or

*+ amended. O

Q
4
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5.
()

1 Scope

methods for ining optical and electro-optical parameters of organic light emitting diode

This part 0%2341 specifies the standard measurement conditions and measuring
(OLED) display &Ies, and where specified, OLED display panels, in the following areas:

a) luminance and rmity;

b) dark room contras i0;

c) chromaticity, colour mity, colour gamut and white field correlated colour temperature;
d) power consumption.

.

2 Normative references {S\

The following referenced docume re indispensable for the application of this document.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 62341-1-2, Organic light emitting dio@(OLED) displays — Part 1-2: Terminology and
letter symbols .

CIE 15.2:1986, Colorimetry (second edition) /®

CIE S 014-1/E:2006, Colorimetry — Part 1: CIE Star&ﬁ Colorimetric Observers

3 Terms, definitions and units %

For the purposes of this part of IEC 62341, most of the definii and units used comply with
IEC 62341-1-2.

4 Structure of measuring equipment @/‘

The system diagrams and/or operating conditions of the measuring eé nt shall comply

with the structure specified in each item. ;

5 Standard measuring conditions z;

5.1 Standard measuring environmental conditions @
Measurements shall be carried out under the standard environmental conditi a

temperature of 25 °C = 3 °C, at a relative humidity of 25 % to 85 %, and pressure of 86
106 kPa. When different environmental conditions are used, they shall be noted in the repeort.

5.2 Standard measuring dark-room conditions

With the OLED display turned off, the ambient illuminance at all points on the screen shall be
less than 0,3 Ix. When a higher ambient illuminance on the display is present, the background





