IEC 62715-6-1:2014-02(EN-FR)

IEC 62715-6-1

Edition 1.0 2014-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE §®
O

O
&

28’ mécaniques

Flexible display devices —
Part 6-1: Mechanical stress test matha



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 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
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch

Switzerland www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global or
International Standards for all electrical, electronic and related technologies

About IEC publications

The technical content of IEC publications is kept under constant revj

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting
bibliographical information on IEC International ‘§
Technical Specifications, Technical Reports and
documents. Available for PC, Mac OS, Android Tabl
iPad.

IEC publications search - www.iec h/searchpub

committee,...).
and W|thdrawn publications.

IEC Just Published - #ebstore)i
Stay up to date on al )
details all new publication

an 55 000 electrotechnical terminology entries in
and French extracted from the Terms and Definitions

ave been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

Le contenu techniq
plus récente, un corrige

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

des pyblications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
ou amendement peut avoir été publié.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
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
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

IEC 62715-6-1

Edition 1.0 2014-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Flexible display devices —
Part 6-1: Mechanical stress test me

Dispositifs d'affichage
Partie 6-1: Méthodes d

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE M
CODE PRIX

ICS 31.120 ISBN 978-2-8322-1385-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

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



-2- 62715-6-1 © IEC:2014

CONTENTS
O T @ ]I PN 3
1 S T oo o1 S 5
2 NOIMALtIVE FEFEIENCES ..ot 5
3 Standard atmospheric CONAItiONS .......iiii i 5
4  Evaluations — Visual evaluation of panel image quality ... 5
5 Mechanical stress test methods ... ... 5
5.1 LT a1 = PP 5
5.2 Cyclic bending teSt. ... i e 6
5.2.1 General ....coooiii e, B O N 6
5.2.2 PUIPOSE ... S NI N 6
523 Test apparatus ..o S N D G N e D e 6
5.2.4 LIGCE 4 ol fo o1 =Y [V] {74 N VUL W R N A 6
5.3 Static bending test .. ... N e N NG NG e
5.3.1 General ..o S O NN N e
5.3.2 PUMPOSE .. e NG G e e e Y e
5.3.3 Test apparatus
5.3.4 Test procedure
54 Combined bending test {.....\...
5.4.1 General .........\....0¢ D
5.4.2 Purpose........ /..o NGD
5.4.3 Test apparatu$
5.7.2 P UIDOSE . 11
5.7.3 Test apparatus ....co.ooieiii e 11
5.7.4 Test ProCeAUIE ..o 11
L] o 10 Yo = Y o1 2 1728 12
Figure 1 — Apparatus for diverse cyclic bending test ...... ..o 6
Figure 2 — Apparatus for static bending test.........cccooiiiii 7
Figure 3 — Apparatus for combined bending tests consisting of cyclic bending test and
StatiC DENAING 1ES . . 8
Figure 4 — Apparatus for rolling test .. ... 9
Figure 5 — Apparatus for diverse torsion test..........cooiiiiiiiiiii i, 10

Figure 6 — Apparatus for tension St ..o 11



62715-6-1 © IEC:2014 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FLEXIBLE DISPLAY DEVICES -
Part 6-1: Mechanical stress test methods

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object C is to promote
international co-operation on all questions concerning standardization in the electricall and elegtronic fields To
this end and in addition to other activities, IEC publishes International Standards, \
Technical Reports Publicly Available Specmcatlons (PAS) and GU|des (he after refe red o as “IEC

in the subject dealt with may participate in this preparatory work and non-
governmental organizations liaising with the IEC also participate in this . ion) tes closely
with the International Organization for Standardization (ISO) in accordance Wifk dittens determined by

consensus of opinion on the relevant subjects since each
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

between any IEC Publication and the corre
the latter.

pond%ioal Qr regional publication shall be clearly indicated in
onf ) ependent certification bodies provide conformity

envployees, servants or agents including individual experts and
bational Committees for any personal injury, property damage or
ether direct or indirect, or for costs (including legal fees) and
se of, or reliance upon, this IEC Publication or any other IEC

Electronic display devices.

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

CbhV Report on voting
110/452/CDV 110/513/RVC

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 62715 series, under the general title Flexible display devices,
can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.
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FLEXIBLE DISPLAY DEVICES -

Part 6-1: Mechanical stress test methods

1 Scope

The object of this part of IEC 62715 is to define the standard test methods to evaluate the
mechanical stability of flexible display modules which include displays such as LCD, e-paper,
and OLED. It takes into account, wherever possible, the mechanical te thods outlined
under mechanical stress.

2 Normative references

undated references, the latest edition of the
amendments) applies.

IEC 62341-5:2009, Organic light emi
testing methods

The standard atmospheric
specifically agreed be

atmospheric pre
out, the tempera
bending and rolling g

allowable critica bending radius of a panel depends on the application of the flexible display.
Therefore, the required critical bending radius will be changed case by case.

5 Mechanical stress test methods

5.1 General

Flexible displays have a diversity of shape in comparison with non-flexible displays. Therefore,
a wide variety of mechanical stress test methods is available, such as a cyclic bending
(folding) or dynamic bending test, a static bending test, a rolling test, a combined mechanical
test and more. The selection of the appropriate test methods shall be based on the
requirement of the application. For each mechanical stress test, the relevant test method
specification shall be stated along with the explanation of the purpose of each unique test.

1 Numbers in square brackets refer to the Bibliography.
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5.2 Cyclic bending test
5.2.1 General

This procedure is for conditioning the sample under mechanical stress by repeated bending.

5.2.2 Purpose

The purpose of this test is to provide a standard procedure for evaluating the robustness of a
flexible display against a cyclic bending stress which might typically happen in application.
The bending properties might cover several typical parameters of the characteristics of
display panel image quality. The typical parameters of display panel image quality might cover
the luminance, chromaticity, uniformity, line defect, and point defect.

5.2.3 Test apparatus

clamped with a gripping part during the test. Several
available and shown in Figure 1, [4],[7],[10]. It is not nece

should be kept during the bending test. The speci

specimen is shuttled back and forth (Figure 1a))
(Figure 1b)).

Panel

IEC 0225/14

b)

Figure 1 — Apparatus for diverse cyclic bending test

5.24 Test procedure

The cyclic bending test shall be performed using repeated motion to move regularly between
two points or two states (folded state and unfolded state). For each test, the moving speed,
the bending radius and the number of cyclic bending should be mentioned, because the
characteristics of the image quality displayed on the module might depend on these elements.
The direction in which the specimen faces shall be stated, such as face-up or face-down. For
example, the conditions shall be selected as below:
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r (bending radius): 20 mm, 10 mm, 5 mm, 3 mm, 2 mm, 1 mm, 0,5 mm, 0,2 mm, 0,1 mm
t ( time for one bend and interval ): 0,5s,1s,2s,3s,5s,10s

All the conditions shall be reported if the test uses the conditions other than the conditions
given above.

5.3 Static bending test
5.3.1 General

This test is especially applicable for evaluating the bending properties of a flexible display
device by measuring its performance after it remains bent for a certain p d.of time. Each
specimen is bent at a fixed bending radius for any length of time.

5.3.2 Purpose

of a flexible

This test is to provide a standard procedure for evaluating the
i is bent at a

display device under constant stress for a certain period of
fixed bending radius for a controlled length of time.

5.3.3 Test apparatus

IEC 0226/14

5.3.4

The static time be g test shall be carried out with a fixed bending radius for a certain
period of time. For each test, the bending radius and the period of time shall be mentioned
because the static bending properties of the characteristics of the display panel image quality
might depend on the bending radius and the period of time.

5.4 Combined bending test
5.4.1 General

This test is especially applicable for evaluating two kinds of combined bending properties
(cyclic bending properties and static bending properties (see Figure 3)) of the flexible display
device, after the flexible display remains in the curved shape for a certain period of time and
goes through the cyclic bending condition for a certain period of time in real usage
environment.
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5.4.2 Purpose

The objective of this test is to provide a standard procedure for evaluating the combined
bending properties of cyclic bending and duration time bending. This test aims to take the real
product usage environment into consideration where the real product keeps the panel in a
curved, folded, or rolled shape for a long time when it is used or before it is rolled out.

5.4.3 Test apparatus

The combined bending test utilizes the same apparatus as the cyclic bending test as shown in
Figure 3. The instrument controller shall be capable of stopping the mechanism while the
sample is in a bent state during each iteration of the cycle.

5.4.4 Test procedure
The cyclic bending test procedure is modified to include a pays

between each iteration of the cycle where the specimen remain
entire test sequence and all of the test conditions of the cyclic

IEC 0227/14

(Static bending)

IEC 0228/14

6, bending) (Static bending)

b)

Figure 3 — Apparatus for combined bending tests consisting
of cyclic bending test and static bending test

5.5 Rolling test
5.5.1 General

This test is especially applicable for evaluating the rolling properties of a flexible display
module after a flexible display is rolled out, rolled in, or remains in the shape of a roll.

5.5.2 Purpose

The objective of this test is to provide a standard procedure for evaluating the robustness of
the rolling properties of the flexible display panel.
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5.5.3 Test apparatus

The specimen shall be firmly clamped with a gripping part on the roller side and on the
stationary side. The roller shall be reciprocated at a fixed distance, speed, and rolling number
as in Figure 4. The roller side has the slot where the edge of the specimen is inserted and
clamped. The roller repeatedly shuttles along the roller shaft and the specimen does not touch
the plate of the equipment during the rolling test as shown in Figure 4. During the test, the
FPC and the driver shall be carefully handled in order not to cause twist damage on them.
The COF method is preferable in order to avoid the occurrence of twist damage on the driver
IC during the bending test.

Clamp (gripping part)
Roller = SSmRe '/ FPC
f—

/ =/

Roller shaft — ™ _

Plate

IEC 0229/14

A fixed area of the specin cally wounded and unwounded around the roller.
The winding rate d tf e CO i controlled. The test conditions and settings shall
be reported to ensuré i

5.6.2 Purpose

The objective of this test is to provide a standard procedure for evaluating the robustness of a
flexible display device against cyclic torsion stress which might typically happen in the
application.

5.6.3 Test apparatus

The specimen shall be firmly clamped and twisted at a certain degree of torsion angle, as
shown in Figure 5, during the test. The specimen shall be securely clamped with an
appropriate gripping part. During the test, the FPC and the driver shall be carefully handled in
order not to cause twist damage on them. The edge of the sample with the FPC and the driver
IC in the stationary side shall be fixed in order to avoid the occurrence of twist damage during
the bending test. When the sample is twisted, the extra tension is applied on the side of the
sample in addition to the twist tension. Therefore, the moving part in the stationary side shall
move forward and backward during the test because the extra and unnecessary tension
applied on the sample should be removed as shown in Figure 5a) and b).
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5.6.4 Test procedure

The specimen shall repeatedly be twisted counter clockwise and clockwise at a fixed degree
of twisting, a certain speed, and a certain number of twists. The test conditions of the torsion
test such as twist speed and number of twists should be mentioned because the
characteristics of the display panel image quality might depend on the test conditions
mentioned in Clause 4.

Gripping part Sample Gripping part
Stationary side ; / V/
— N0 S Rotor
-—
Moving part

Moving part

IEC 0230/14

1 Rotating end
] »

% v

b)

IEC 0231/14

Figure 5 — Apparatus for diverse torsion test

5.7 Tension test
5.71 General

This test is applicable for evaluating the tension properties of a flexible display module after
being subjected to a constant tension at the moment of the change between folding and
unfolding and between roll-in and roll-out (see Figure 6).



