IEC IEC 62899-502-1

®

Edition 1.0 2017-03

INTERNATIONAL |
STANDARD AQ}‘

\
QO

colour
ﬁ inside
Printed electronics —

Part 502-1: Quality assessment — Organic Ii%gyng diode (OLED) elements —
S

Mechanical stress testing of OLED element ed on flexible substrates

O

N

A )

IEC 62899—502-1! oﬁ!n!


https://www.stdhive.com/standards/iec-62899-502-1-ed-10-en2017-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, 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 you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and puhlisti s
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure tnc* you 1ave the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available 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,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.cn

The world's leading online dic anary »f electronic and
electrical terms containing 2C: 000 =rms and definitions in
English and French, with eauiv.'ep. terms in 16 additional
languages. Also knowrn A5 the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary < std. ec.ch/glossary

65 000 electrotech ..c='-terminology entries in English and
French extreciwcd frem the Terms and Definitions clause of
IEC publicat ns i sued since 2002. Some entries have been
colle~ted ~om ~lier publications of IEC TC 37, 77, 86 and
CISPk.

IE C Customer Service Centre - webstore.iec.ch/csc

If y~u vish to give us your feedback on this publication 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
https://www.stdhive.com/standards/iec-62899-502-1-ed-10-en2017-pdf/

IEC 62899-502-1

Edition 1.0 2017-03

INTERNATIONAL
STANDARD

colour
inside

Printed electronics —
Part 502-1: Quality assessment — Organic light.erritiing diode (OLED) elements —
Mechanical stress testing of OLED elements Torined on flexible substrates

NTEZNATIONAL
ELZCTROTECHNICAL
COMMISSION

ICS 29.035.01,; 31.260 ISBN 978-2-8322-4078-6

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

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/iec-62899-502-1-ed-10-en2017-pdf/

-2- IEC 62899-502-1:2017 © IEC 2017

CONTENTS

L@ T T @ T = I L 4
1NN I @ 7 1 L@ N 1 ] PN 6
s oo ] o [ PP PPUPPRPTN 7
2 NOIMALIVE TEIEIENCES oottt 7
3 Terms and definitioNS ... 7
3.1 LTy T=T = VIR (=] 1 PP 8
3.2 Terms related to optical and electrical properties ... e
3.3 Terms related to mechanical StresSs teSt . ..o 9
Standard atmospheric condition for measurements and teStS...........ovviiiiiiiiiiii 9
5 Evaluation methods of optical and electrical properties........ccoooiiiiiiiii i 9
5.1 L= 1o - Y P S S SOR 9

5.2 Sample preparation of OLED element(s) for optical and electrical
MEASUNEIMENTS ..ottt ettt e e e et e e et e et e e et et eaea e a e aeeaens 9
5.3 IVL CharaCteriStiCS ..uueu i e e e 10
5.4 LUMINOUS FIUX .+t e e e 10
5.5 LUuminance UNIfOrmMIty ... e e e 10
6  Mechanical stress test methods.........cc.ccooeviviiiinin, Ll 10
6.1 GBNEIAL e 10
6.2 BeNAINg 18t i e e e 10
6.2.1 (CTC] 1=T - | PPN 10
6.2.2 Testing apparatus.........cccoeevvevneennes ~... Y e 10
6.2.3 TeSHNG PrOCEAUIE ...t e e e 10
6.2.4 EVAIUALION oot 11
6.2.5 TeStiNG CONAILIONS ..uuini i e e e e aees 11
6.3 o] 11T gL N (=TS S PPN 12
6.3.1 GENEIAL Lo e 12
6.3.2 B Lo I=T o o F= L= L (U PP 12
6.3.3 LIS £ Lo T o 0o =0 T - 12
6.3.4 BV AU ON L e 13
6.3.5 INCE 1] Lo B0 o Lo T PP 13
6.4 L0 8510 4 T (=T PP 14
6.4.1 GBNE Al L e 14
6.4.2 TS 1] a0 I o] o - 1 - {01 14
6.4.3 NI g Lol o] doTot=To [ U] £ PP 14
6.4.4 BVAIUBLION Lo 15
6.4.5 JLIN=S 41 o T ] o 13 o o - 15
o5 =T 0] To ] o T (=T PPN 16
6.5.1 GBNEIAL L 16
6.5.2 TESHNG AQPPATALUS ...ttt e e e ettt 16
6.5.3 LIS 4 o T o oo =X o 10T - 16
6.5.4 EVAIUALION oot 16
6.5.5 TeStiNG CONAILIONS ...ninieii e e e e 16
A - U1 1V 1 €= ol €1 =T - R PPN 17
Annex A (normative) Measurement methods of IVL characteristics ..........occoeeviiviiviininennn, 18
Al LT T=T - 1 F PPN 18
A.2 Measurement Method ... 18


https://www.stdhive.com/standards/iec-62899-502-1-ed-10-en2017-pdf/

IEC 62899-502-1:2017 © IEC 2017 -3-

A.2.1 (1] 1=T - | PPN 18
A.2.2 MeasuremMent aPPAATUS ....ouie e e e e e e e aen e 18
A.2.3 MeEaSUIrEMENT PrOCEAUIE ...iuuiei ettt e e e e et e e e e e e et et e e e e eneeeas 18
A.2.4 F ol o] =T o] £=1 g Lo =S PP PP PRPI 18
A.2.5 Items for relevant SpPecCification ..........cooiviii i 18
Annex B (normative) Measurement methods of luminous fluX...........coooiiiiiin, 20
B.1 GBI AL it 20
B.2 Measurement Method ... ... 20
B.2.1 GBNEIAL i 20
B.2.2 Measurement aPPATrATUS .......iuiii ettt e ee e 20
B.2.3 MeEeasSUremMENt PrOCEAUIE . ...uiee et ee et e e e et e e e e e e e e et et e e e e e eenaens N
B.2.4 o o3 = ] 7= 1 o o = 22
B.2.5 Terms for additional definition..............oooi ¥ 22
Figure 1 — Apparatus for bending test .......cooviiiiiiiii . VT 12
Figure 2 — Apparatus for rolling St ... ..o e e 13
Figure 3 — Apparatus for tOrsion tESt .. ... T e 15
Figure 4 — Example of sample alignment for torsion testing................ D 15
Figure 5 — Apparatus for tension test ...........ccoccovvvvivinenenl U 17
Figure A.1 — Layout of luminous measurement SYSteM ...... it i oo 19

Figure B.1 — Example of measurement apparatus for luminaous flux using an integral
1S 1 =1 (=P 21


https://www.stdhive.com/standards/iec-62899-502-1-ed-10-en2017-pdf/

1)

2)

3)

4)

5)

6)

7

8)

9)

-4 - IEC 62899-502-1:2017 © IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED ELECTRONICS —

Part 502-1: Quality assessment — Organic light emitting diode (OLED)
elements — Mechanical stress testing of OLED elements
formed on flexible substrates

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz-tio: con. >rising
all national electrotechnical committees (IEC National Committees). The object of IEC ‘s tu r.omote
international co-operation on all questions concerning standardization in the electrical and electrc ric fields. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter rei>rred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National «>* mittee interested
in the subject dealt with may participate in this preparatory work. International, y>vernriental and non-
governmental organizations liaising with the IEC also participate in this preparatio. . |IE\. coiiaborates closely
with the International Organization for Standardization (ISO) in accordanrce w2 cc..ditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, ns nearly as possible, an international
consensus of opinion on the relevant subjects since each technica. cc mmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for inteznatic nal ¢se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are.ma.'e tc.~tisure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible .ar ti 2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior.»| CH)mmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their nauonal and regional publications. Any divergence
between any IEC Publication and the correspondirg national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation <f contu.mity. Independent certification bodies provide conformity
assessment services and, in some areas; «>cec’ to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ~ertif c7.10mn bodies.

All users should ensure that they ha:'e . e latest edition of this publication.

No liability shall attach to IEC oiits irectors, employees, servants or agents including individual experts and
members of its technical comr...'2es cad IEC National Committees for any personal injury, property damage or
other damage of any nature w.iatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of. ne :'tication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn t> the Normative references cited in this publication. Use of the referenced publications is
indispensable for the crrict application of this publication.

Attention is d'a.n to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. 'EC _hall not be held responsible for identifying any or all such patent rights.

International Jtandard IEC 62899-502-1 has been prepared by IEC technical committee 119:
Printed vlectronics.

% 2e text e this International Standard is based on the following documents:

FDIS Report on voting
119/138/FDIS 119/148/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62899 series, published under the general title Printed electronics,
can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT — The 'colour inside' logo on the cover page of this publi=at'on indicates
that it contains colours which are considered to be useful for ‘he correct
understanding of its contents. Users should therefore print this do.ument using a
colour printer.
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INTRODUCTION

In contrast to existing lighting tiles formed on heavy and rigid substrates, printed flexible
organic light emitting diodes (OLED) are expected to be thin and light-weight, and to be used
as flexible lighting elements for emerging applications such as newly designed lighting for,
architecture, automobile, aircraft and so on.

It is highly beneficial to standardize quality assessment methods of printed flexible OLED
elements for both manufacturers and users at an early stage of the growing market for the
devices. In addition, the standardization helps to settle the contents for the technological
development. The standardization of testing conditions for mechanical stress is very much
expected to evaluate the printed flexible OLED elements and to accelerate the expansivn of
the printed electronics (PE) market opportunities for flexible device applications.

This document defines testing conditions for mechanical stress, in the form of ctrving. roding,
and/or folding on printed flexible OLED elements. The mechanical stresses for \he test are
applied as specific forms under defined conditions, which depend on the specific applications
including rigidly fixed lighting for the printed flexible OLED elements. This Jocument also
defines coexisting environmental conditions such as temperature, humidi:v anc air pressure.
This document includes evaluation methods of optical and electrical | -op<zrties for the
performance change induced by the stress test on the printed flex’hl~ OLEZ elements.
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PRINTED ELECTRONICS —

Part 502-1: Quality assessment — Organic light emitting diode (OLED)
elements — Mechanical stress testing of OLED elements
formed on flexible substrates

1 Scope

This part of IEC 62899 specifies the quality assessment methods, especially the mect.anical
stress test methods, for reliability assessment.

This document is applicable to flexible OLED elements formed on flexible sucstrates by
printed electronics technology excluding those OLED products, which are inteaxded tu be used
for lighting purposes.

2 Normative references

The following documents are referred to in the text in such & way tnat some or all of their
content constitutes requirements of this document. For da.=2' references, only the edition
cited applies. For undated references, the latest edition of uie rcferenced document (including
any amendments) applies.

IEC 62715-6-1, Flexible display devices — Part 6-1: ecanical stress test methods

IEC 62341-5:2009, Organic light emitting diode (OLED) displays — Part 5: Environmental
testing methods

IEC 62341-6-1, Organic light emittinyy v'oac (OLED) displays — Part 6-1: Measuring methods
of optical and electro-optical paramevirs

IEC 62595-2-1:2016, Display nght ng unit — Part 2-1: Electro-optical measurement methods of
LED backlight unit

IEC 62922, Organic '‘ahv emitting diode (OLED) panels for general lighting — Performance
requirements

3 Terms a.d ua2finitions

For the purposes of this document, the terms and definitions given in IEC 62922 and
IET ©2715-6-1, and the following apply.

ISC and IEC maintain terminological databases for use in standardization at the following
aldresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp.
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