IEC 62899-502-1:2017-03(en)

IEC IEC 62899-502-1

o
®

Edition 1.0 2017-03

INTERNATIONAL
STANDARD

X\
>
o
Q !
o
S
v
Q/O

\

o
Printed electronics — (<
Part 502-1: Quality assessment — Organic I@Qemitting diode (OLED) elements —

Meghanical stress testing of OLED elen@s formed on flexible substrates



https://iecnorm.com/api/?name=67abc0941532a7aeeff6721c71899277

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
your local IEC member National Committee for further information.

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 organization that prepares and“puplishes
Interndtional Standards for all electrical, electronic and related technologies.

About|lEC publications
The teghnical content of IEC publications is kept under constant review by the IEC. Please make sure that you hgve the
latest gdition, a corrigenda or an amendment might have been published.

IEC C4qtalogue - webstore.iec.ch/catalogue Electropedia - www.electropedia.org
The %tand-alone application for consulting the entire  The world's leading online- dictionary of electronfjc and
bibliogfaphical information on IEC International Standards, electrical terms containing) 20 000 terms and definifions in

Technital Specifications, Technical Reports and other  English and French, with) equivalent terms in 16 additional
documents. Available for PC, Mac OS, Android Tablets and  languages. Also knéwn as the International Electrotgchnical
iPad. Vocabulary (IEV) @nline.

IEC publications search - www.iec.ch/searchpub IEC Glossary-- std.iec.ch/glossary
The aqvanced search enables to find IEC publications by a 65 000 electrotechnical terminology entries in English and
variety| of criteria (reference number, text, technical  Frenchsextracted from the Terms and Definitions clause of
commiftee,...). It also gives information on projects, replaced IEC publications issued since 2002. Some entries hae been
and withdrawn publications. caollected from earlier publications of IEC TC 37, 77, |86 and

CISPR.
IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published (7, IEC Customer Service Centre - webstore.iec.ch/csc
details|all new publications released. Available online and If you wish to give us your feedback on this publication or
also orlce a month by email. need further assistance, please contact the Customer Bervice
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://iecnorm.com/api/?name=67abc0941532a7aeeff6721c71899277

IEC 62899-502-1

Edition 1.0 2017-03

INTERNATIONAL
STANDARD

“col@ur
inside

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

INTERNATIONAL
ELECTROTECHNICAL
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://iecnorm.com/api/?name=67abc0941532a7aeeff6721c71899277

-2- IEC 62899-502-1:2017 © IEC 2017

CONTENTS

FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 4
INTRODUGCTION ..ottt et et e e e e e e e e e e e e et et e e e e e aa e e et e e an s e et e an e eenaeeneeen 6
1 oo ] o1 S PP 7
2 NOIMALIVE FTEIEIENCES . oviiiiii e e e e eas 7
3 Terms and definitioNs ... s 7
GBIl LB NS Lo e e 8
Terms related to optical and electrical properties ... 8
Terms related to mechanical stress test.........oooviiiiii i AL 9
Btandard atmospheric condition for measurements and tests......................oa 9
5 Fvaluation methods of optical and electrical properties...........coo W 9
LT 1=T = | PRSPPI 1 PSPPI SR 9

Sample preparation of OLED element(s) for optical and electrical
g ToT= T U= 0 4 1= 0] PR S SN N 9
IVL characteristiCs ....oiviii e e ....10
LUuminous fIUX ..ooeeiniiii e SO e, ....10
Luminance uniformity ... S ....10
6 echanical stress test methods ... ....10
GENEIAl. .. A ....10
. BenNding 1eSt. . i T N e ....10
5.2.1 GBNETAl e AN e ....10
$.2.2 Testing apparatus ... ....10
5.2.3 Testing ProCeAUIE .. ..o N e ....10
6.2.4 EValuation ... ... 11
6.2.5 Testing CONAItIONS ... o0 e ... 11
ROIING 18t e e ....12
$.3.1 GENETAl .. ... 12
5.3.2 Testing apParatus ... .o e ....12
$.3.3 TeSting PrOCEAUIE ... .cuiii e e ... 12
.3.4 EValUaiOn . . ....13
5.3.5 TestiNg TONAITIONS ... ....13
I 7 105 (< P ....14
5.4.1 GENEIAl e ....14
6.4.2 Testing apPParatus ..o ....14
.43 TeStiNG PrOCEAUIE ...t ... 14
W Evaluation e 15
6.4.5 Testing CONAIIONS ..ouiei e ae e 15
6.5 T EN S ON LSt e e 16
6.5.1 (7Y U= - | PP 16
6.5.2 Testing AP PaAratus ... e 16
6.5.3 TeStiNg PrOCEAUIE ... ..ie et e e e e aaenas 16
6.5.4 EValUAtiON Lo 16
6.5.5 Testing CONAIIONS ... e 16
7 L= Y1 U1 0= T o] 1 (Y o - N 17
Annex A (normative) Measurement methods of IVL characteristics .............cocooiiiiiiiinn. 18
A1 (=Y o 1= - | PPN 18

A.2 Measurement MEthOd ... 18


https://iecnorm.com/api/?name=67abc0941532a7aeeff6721c71899277

IEC 62899-502-1:2017 © IEC 2017 -3-

A.2.1 LY o= = | P 18
A.2.2 Measurement appParatus .......ooeiiiiiiiii e 18
A.2.3 Measurement ProCEAUIE ..o e e e e 18
A2.4 o7 0 €= 1 o o7 - R 18
A.2.5 Items for relevant specification ..o, 18
Annex B (normative) Measurement methods of luminous fluxX.............c..oo . 20
B.1 LT a1 = PP 20
B.2 Measurement method ... 20
B.2.1 GBNEIAL .. 20
2.2 Measurement apparatus ... ... ....20
B.2.3 Measurement ProCeAUIE ........couiiiii e e e S ....21
B.2.4 ACCE P ANCE ... i b e ....22
B.2.5 Terms for additional definition............oo e ....22
Figure 1 — Apparatus for bending test ..........coooiiiiiii O ....12
Figure 2 — Apparatus for rolling test ... L e ....13
Figurp 3 — Apparatus for torsion test ... ....15
Figure 4 — Example of sample alignment for torsion testing....{/ i, ....15
Figure 5 — Apparatus for tension teSt ..o e ... 17
Figure A.1 — Layout of luminous measurement system . oo ....19
Figure B.1 — Example of measurement apparatus forduminous flux using an integral
1= 0 1= (PP N .21



https://iecnorm.com/api/?name=67abc0941532a7aeeff6721c71899277

1)

2)

3)

4)

5)

6)
7)

8)

Printed electronics.

-4 - IEC 62899-502-1:2017 © IEC

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED ELECTRONICS -

2017

Part 502-1: Quality assessment — Organic light emitting diode (OLED)

Th
all
int
thi
Te
Pu
in
go
wit]
ag
Th
co
int
IE
Co|
Pu
mi

In

tra
be
thg

IE
as
se

All

No|
meg
oth
ex
Pu

Atf
ind

elements — Mechanical stress testing of OLED elements
formed on flexible substrates

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of dE€C is to p
brnational co-operation on all questions concerning standardization in the electrical and\electronic fie
£ end and in addition to other activities, IEC publishes International Standards, Tecthnical Specific

the subject dealt with may participate in this preparatory work. International, governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

eement between the two organizations.

b formal decisions or agreements of IEC on technical matters expréss) as nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical' committee has representation fr|
brested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are ‘'made to ensure that the technical content
blications is accurate, IEC cannot be held responsible for the way in which they are used or fi
interpretation by any end user.

order to promote international uniformity, IEC\National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible,in-their national and regional publications. Any dive
ween any IEC Publication and the corresponding national or regional publication shall be clearly indic
latter.

~

itself does not provide any attestatign of conformity. Independent certification bodies provide con
essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f}
vices carried out by independent-certification bodies.

users should ensure that they have the latest edition of this publication.

mbers of its technical €ommittees and IEC National Committees for any personal injury, property dam|
er damage of any fhature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn*to the Normative references cited in this publication. Use of the referenced publicat
ispensablé for the correct application of this publication.

entiop-i§ “drawn to the possibility that some of the elements of this IEC Publication may be the sub
enfrights. IEC shall not be held responsible for identifying any or all such patent rights.

brising
omote
ds. To
htions,

Chnical Reports, Publicly Available Specifications (PAS) and Guides (heredfter referred to ag “IEC
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intdrested

non-
losely

h the International Organization for Standardization (ISO) in accordance”with conditions determined by

htional
pm all

htional
bf IEC
br any

ations
gence
hted in

ormity
br any

liability shall attach to IEC, or its directors, employees, servants or agents including individual expeits and

age or
5) and
er [EC

ons is

ject of

d

The text of this International Standard is based on the following documents:

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

119:

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,

canb

e 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,

e replaced by a revised edition, or

e amended.

A bili

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

IMP
that

cold

it contains colours which are considered to be useful

understanding of its contents. Users should therefore print-this document usin

ur printer.

for the corn

DRTANT - The 'colour inside' logo on the cover page of this publication indicates

rect
ga
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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
expe¢ted to evaluate the printed flexible OLED elements and to accelerate the expansion of
the pfinted electronics (PE) market opportunities for flexible device applications.

This document defines testing conditions for mechanical stress, in the form of _curving, rglling,
and/gr folding on printed flexible OLED elements. The mechanical stresses for the test are
appli¢d as specific forms under defined conditions, which depend on the specific applications
includling rigidly fixed lighting for the printed flexible OLED elements{’This document also
defings coexisting environmental conditions such as temperature, hunjyidity and air pregsure.
This [document includes evaluation methods of optical and elecirical properties fof the
performance change induced by the stress test on the printed flexible OLED 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
stres

This

printgd electronics technology excluding those OLED products, which are intended to be
for lighting purposes.

2 N

The f
conte
cited

any gmendments) applies.

IEC 4

IEC 6
testin

IEC 4
of op

IEC 4
LED

IEC 6
requi

part of IEC 62899 specifies the quality assessment methods, especially the meechanical

5 test methods, for reliability assessment.

document is applicable to flexible OLED elements formed on flexiblessubstratgs by

ormative references

ollowing documents are referred to in the text in suéh a way that some or all of
nt constitutes requirements of this document. For ‘dated references, only the e
applies. For undated references, the latest editiomof the referenced document (incl

2715-6-1, Flexible display devices — Part 6-1: Mechanical stress test methods

2341-5:2009, Organic light emitting\diode (OLED) displays — Part 5: Environni
g methods

2341-6-1, Organic light emitting diode (OLED) displays — Part 6-1: Measuring me
fical and electro-optical pafameters

2595-2-1:2016, Display lighting unit — Part 2-1: Electro-optical measurement methg
backlight unit

2922, Organie- light emitting diode (OLED) panels for general lighting — Perforn
rements

3 'Ilerms and definitions

used

their

dition

Liding

ental

thods

ds of

ance

For the purposes of this document, the terms and definitions given in IEC 62922 and
IEC 62715-6-1, and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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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3.1 General terms

3.1.1

OLED element

light emitting element formed with at least one light emitting organic semiconductor film
layered with an anode electrode and a cathode electrode and classified into two categories,
lighting and display

Note 1 to entry: For display usage, printed OLED elements are applicable for back-lighting, etc.

3.1.2

printed OLED element
light emitting element formed with at least one printed layer in OLED structure, wherg the
printed layer is selected from an anode electrode, hole injection layer, hole transport layer,
light emitting layer, electron transport layer, electron injection layer, charge generation layer,
cathgde electrode, passivation layer, smoothing layer, etc.

3.1.3
flexible substrate
subsfrate with flexibility on which a flexible light emitting element is @ttached such as pfastic
film, thin glass, metal foil, paper, or cloth

314
flexiﬁility
mechanically bendable property upon stress, which is, restored to its original state|after

remoyal of the stress and which is deformed from its initial state

3.1.5
flexiﬁle OLED element
mechanically bendable element in at least one step among substrate handling, manufac{uring
storafje, use, operation, shipping and relocation

3.2 | Terms related to optical and-electrical properties

3.2.1
IVL characteristics
corre|ation between electric power, product of current (I) and voltage (V), applied to the QLED
element with a defined electrical condition and light flux (L) emitted from the OLED elemgnt

3.2.2
luminous flux
total flux from-the light source

Note 1| to ehtry: This is expressed as lumen (Im).

3.2.3
maintenance of luminous flux

changes in the luminous flux of the OLED element for driving and/or storage to the initial
luminous flux

3.24

luminance uniformity

qualifying value of the distribution of luminance on OLED element(s) luminance uniformity or
non-uniformity of the OLED element is evaluated as defined in IEC 62595-2-1:2016
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3.3 Terms related to mechanical stress test

3.3.1

bending test

deformation caused by external stress in the perpendicular direction on the flat plane of the
OLED element

3.3.2

rolling test

deformation caused by external stress which forms a rolled} shape from a flat shape, on at
least one area of the front-side surface facing the back-side surface of the OLED element

3.3.3
torsipn test
deformation which twists the OLED element plane, pulling each edge in different.diréctions

3.34
tension test
pullinlg force applied to at least one direction of the OLED element along)the plane

4

(7))

tandard atmospheric condition for measurements(and tests

Standard atmospheric conditions defined in IEC 62341-5:2009, 5.3, shall apply.

5 Hvaluation methods of optical and electrical properties

5.1 General

Both [before and after mechanical stress_testing in Clause 6, the following measurements on
the electrical and optical characteristics of OLED element(s) shall be performed in the
standard environmental conditions defined in Clause 4. Measurement samples shdll be
prepdred according to 5.2 before*the measurement defined in 5.3 and 5.4. IEC 62922 and
IEC §2341-6-1 apply for measuring the optical and electro-optical parameters.

a) IVL characteristics (5.3)
b) Ijminous flux (5.4)

Measlurements of maintenance of luminous flux are important parameters for OLED elements
howejer these measurements may cause degradation of OLED elements which will d{sturb
the epaluationiefmechanical stress on OLED elements. Since these measurements would be
madg as finalproducts, these measurements shall be eliminated for evaluating the QLED
elementsboth before and after mechanical stress testing.

5.2 ts

For the measurements both before and after mechanical stressing, the OLED(s) sample being
test shall be aligned on an appropriate support that should be a flat surface. In addition,
OLEDs element(s) for the measurement shall be appropriate form for mechanical stress
testing. If some of the OLED element(s) are small or have a narrow edge where clamping for
mechanical testing will not be possible, the OLED element(s) should be fixed on a bendable
support substrate with a suited adhesive strip or glue. Both adhesive strip and glue should not
influence the measurement. Flatness and size of the sample shall be determined between
supplier and customer.

NOTE In some cases, the testing sample is small to clamp for the mechanical stress testing. Then it is possible to
fix on a support substrate for the testing.

For precise optical measurements, it is very important to define the alignment of the
measurement specimen because flexible printed OLED element(s) can be easily deformed by
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external force. Measurements of optical and electrical characteristics of flexible element(s)
shall be made with a light emitting area aligned in a flat state. If flexible element(s) are
aligned in a curved state, it is difficult to make precise optical measurements. The
measurement element(s) should be supported or fixed so that they are flat.

5.3 IVL characteristics

Measurements of IVL characteristics shall be performed by the electrical testing method as
shown in Annex A. Measurements are judged to have failed when the sample is electrically
leaky due to a short circuit. A short circuit of the element(s) can be defined from the
extraordinarily large current flowing between the anode and cathode on the element(s).

5.4 Luminous flux

Measurement of luminous flux, namely the light intensity of the light source,, is\perfgrmed
accoilding to Annex B.

5.5 | Luminance uniformity
Luminance uniformity or non-uniformity of the OLED element is~evaluated as defingd in
IEC §2595-2-1:2016.

6 Nechanical stress test methods

6.1 | General
Several kinds of mechanical stress testing modes: such as bending, rolling, applying tension,
defingd in 6.2 to 6.5, are applied. The testing. mode shall be determined by the applied

condition of manufacturing, storage, and apgplication, since flexible OLED elements have a
variety of shape in comparison with non-flexible OLED elements.

6.2 | Bending test
6.2.1 General

The hending test shall be performed according to 6.2.2 to 6.2.5.

The pending test is @pplied to evaluate the durability of the element(s) during trangport,
storage, and application.

6.2.2 Testing apparatus

The testingapparatus for the bending test shall possess the following functions (an exgmple
of the apparatus is shown in Figure 1):

a) have a clamp to fix one edge of OLED element(s),
b) changeable bending radius depending on the bending condition,
c) selective bending direction (forward or backward), and selective bending angle,

d) controllable bending velocity.
6.2.3 Testing procedure
The bending test shall be performed according to the following steps.

a) The OLED element(s) with the required number of tests are prepared according to 5.2.

b) Initial performance, electrical and optical characteristics of OLED elements with the
required number of tests are measured and the results are recorded.
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c) One edge of the testing OLED elements is fixed on the clamp as shown in Figure 1 and

d)

e)

f)

g)

g)

th

e other edge is supported with an individually defined load.

Bending of the OLED elements with a rotating clamp in the counter-clockwise direction is
performed with defined conditions such as rotation angle of clamp roll and bending
angular velocity.

Bended OLED elements are returned to the initial state before the bending with the same
angular velocity and reversed direction.

If required, bending of the OLED elements with a rotation clamp in the clockwise direction
is performed with defined conditions such as rotation angle of clamp roll and bending
angular velocity.

Bended OLED elements are returned to the initial state before bending with the

a
T

5>

gular velocity and reversed direction.
ne bending unit of procedures d) and g) is defined as one cycle.
ne cycle bending test with a defined number of cycles is performed.

ter the bending test, the testing elements are removed from the apparatus and sto
e ambient conditions defined in Clause 4.

ending tests for the defined number of samples are performed according to c) to j).
ressed performance, electrical and optical characteristics,"“of mechanically strg
corded. In comparison to the initial and stressed performance, the degree of chang
the bending is determined.

ending testing and performance measurement foriindividual samples are conducte
corded in the test report.

Evaluation

ng conditions and acceptable levelsxof electrical and optical performance shg
mined between supplier and customen

Testing conditions
ng conditions are specified(as follows:

Il radius

tating angle and,angular velocity, procedure of one cycle
ad

imber of repeating cycles

iteria for_acceptance

imber)of samples

same

ed in

bssed

LED elements with the required number of the testing are'measured and the resulis are

b due

1 and

Il be

b

ending inner surface is light emitting surface or backside surface.

NOTE Criteria for acceptance include electrical and optical performance and sample geometry both before and
after the stressing.
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6.3
6.3.1

The rplling test shall be performed according to 6.3.2 t0%6.3.5.

The
trans

6.3.2

The {
the a

a) O

fi
b) T
c) T
d T
e) T

v

6.3.3

Specimen /i

e

Figure 1 — Apparatus for bending test

Rolling test

General

olling test is applied to evaluate the durability of the elements which happen d
bort, storage, and application.

Testing apparatus

esting apparatus for the rolling test“shall possess the following functions (an exam
bparatus is shown in Figure 2).

ne edge of the OLED elements can be supported with a clamp and the other ed
ked on the roller surface.

he roller with a defined diameter can be changed.

he clamp canyslide smoothly in both directions (forward and backward) tothe roller.
he roller_can rotate clockwise and counter clockwise with controllable rolling an
blocity.

Testing procedure

he clamp is connected to the wire attached with a load to stretch the OLED elements

2017

uring

ble of

ge is

b.

gular

The bending test shall be performed according to the following steps.

a) The OLED elements with the required number of tests are prepared according to 5.2.

b) Initial performance, electrical and optical characteristics, of each OLED element with the
required number of testings are measured and the results are recorded. Each sample size

is

measured and recorded.

c) One edge of the testing OLED elements is fixed on the roll as shown in Figure 2 and the
other edge clamp is supported with an individually defined load. Alignment of the testing
OLED elements is made with the light emitting surface on the inside or outside of the roller.

d) Rolling of the OLED elements is performed with defined conditions such as rolling

di

ameter, rolling distance, rolling angular velocity and load.

e) The rolled OLED elements are returned to the initial state before the rolling, with the same
angular velocity and reversed rotation direction.
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f)
g)
h)

i)

k)

6.3.4

Testi
deter

6.3.5

Testi

a)
b)
c)
d)
e)
f)
9)

NOTE
after t

The rolling unit of procedures d) and e) is defined as one cycle.

The cycle rolling test with a defined number of cycles is performed.

After the rolling test, the testing elements are removed from the apparatus and stored in

th

e ambient conditions defined in Clause 4.

It is optional to test the rolling of the other surface side of the tested condition in c) under
agreement between supplier and customer. In this case, alignment of the testing elements
is made by clamping the reverse surface side to the testing apparatus and performing
procedures d) to h).

Stressed performance, electrical and optical characteristics, of mechanically stressed
OLED_ elements with the required number of tests are measured and the results are

rgcorded. In comparison with the initial and stressed performance, the degree of.cH

d

R
rg

rq
rq
19

=)

C
n

rd

e to the bending are determined.
bll testing and performance measurement for individual samples are conducted
corded in the test report.

Evaluation

ng conditions and acceptable levels of electrical and optical-performance shg
mined between supplier and customer.

Testing conditions
ng conditions are specified as follows:

Il radius

tating angle and angular velocity, procedure.ef one cycle

ad

imber of repeating cycles

iteria for acceptance

imber of samples

lling inner surface is light emitting surface or backside surface

Criteria for acceptance in¢lude electrical and optical performance and sample geometry both befo
e stressing.

/4

Test specimen Clamp

/ z

Roller

ange

and

Il be

re and

IEC

Figure 2 — Apparatus for rolling test


https://iecnorm.com/api/?name=67abc0941532a7aeeff6721c71899277

6.4

-14 - IEC 62899-502-1:2017 © IEC 2017

Torsion test

6.4.1 General

The torsion test shall be performed according to 6.4.2 to 6.4.5.

The torsion test is applied to evaluate the durability of the elements which happen during
transport, storage, and application.

6.4.2 Testing apparatus

£o1

Th t ' n £ Lo 4 H 4 4 o]l il 1 H £ ' L I f
e oTy appardtus TUT UTT TUTOSTUTT TTOo 1 STIdiT PUSSTOS UITT TUTTUWITTY TUTTUUTUTTS (all TAATTI eo

the apparatus is shown in Figure 3 and Figure 4).

a)

b)

c)
d)

e)

6.4.3 Testing procedure

The tprsion test shall be performed according to,the*following steps.

a)
b)

Fpur edges of the OLED elements can be supported by gripping four clamps, wherg two
clamps are fixed on the oscillation side and the other two clamps are, fixed on the
sfationary side, respectively.

The distance between the stationary part and the oscillation part can.he’adjustable for the
OLED elements.

Movement for oscillation within the torsion angle range.

The stationary side clamp can slide to change the distance(between the stationary glamp
ahd griping clamp to reduce the tension of the OLED elemé€nt(s) on the torsion axis.

The oscillation (rotation) angle velocity is controllable.

The OLED element(s) with the required number of tests are prepared according to 5.2.

Initial performance, electrical and optical characteristics, of each OLED element with the
rgquired number of tests are measuféd and the results are recorded. Each sample sjze is
mleasured, visually inspected and recorded.

bur edges of the testing OLED elements are fixed on the gripping parts as shoyn in
gure 3.

F

F

Torsion of the OLED elements is conducted with defined conditions such as clockwise
amgle and oscillation velocity.

T

wisted OLED elements are returned to the initial state before the torsion, with the pame
rgtation velocity and reversed direction.

Torsion of/)the OLED elements is conducted with defined conditions, such as
cpunterclockwise angle and oscillation velocity.

TwistedOLED elements are returned to the initial state before the torsion, with the pame
rgtation velocity and reversed direction.

The repeating procedures d) to g) are defined as one cycle.
The cycle torsion test with a defined number of cycles is performed.

After the torsion test, the testing elements are removed from the apparatus and stored in
the ambient conditions defined in Clause 4.

Stressed performance, electrical and optical characteristics, of mechanically stressed
OLED elements with the required number of the testing are measured and the results are
recorded. In comparison with the initial and stressed performance, the degree of change
due to the torsion is determined.

Torsion testing and performance measurement for individual samples are conducted and
recorded in the test report.
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6.4.4 Evaluation

Testing conditions and acceptable levels of electrical and optical performance shall be
determined between supplier and customer.

6.4.5 Testing conditions
Testing conditions are specified as follows:

a) number of samples
b) performance range for initial and stressed electrical and optical performance

c) tgrsion angle and rotation angular velocity /\
d) number of cycles Q\
e) ctiteria for acceptance r\q’
v
Gripping part Cbb
Gripping part Specimen pping p q

Osci(é&side

Stationary side

Moving part

C) IEC
S
XS
@)
NS

Figure 3 — Apparatus for torsion test

IEC

Figure 4 — Example of sample alignment for torsion testing
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6.5 Tension test
6.5.1 General

The tension test shall be performed according to 6.5.2 to 6.5.5.

The tension test is applied to evaluate the durability of the elements which happen during
transport, storage, and application.

6.5.2 Testing apparatus

Th t ' 4 £ lo 4 H 4 4 lo-all 4lo £all : £ ' L | f
e STy appyardtus TUT UTT (TTTSTUTT ITO U STTall PUSOSTSS T TUNMTUWITTY TUTTUCUHUTTS (all TAAITT eo

the apparatus is shown in Figure 5).

a) Bpth edges of the OLED elements can be supported with clamps of the gripping part.
b) Tgnsion force is applied between two edges.

c) The changeable force between two edges or distance between two edges are defined in
tHe testing conditions.

d) The tension force to the specimen can be periodically changed.
6.5.3 Testing procedure
The tension test shall be performed according to the following'steps.

a) The OLED elements with the required number of tests are prepared according to 5.2.

b) Initial performance, electrical and optical charaéieristics, of each OLED element with the
rgquired number of tests are measured and the\results are recorded.

c) Bpth edges of the testing OLED elements, are fixed on the gripping part as shoyn in
Figure 4.

d) The tension of the OLED elements is.applied with defined conditions such as tension [force
off strained distance.

e) The OLED elements are returned-to the initial state.
f) The tension unit of procedures d) and e) is defined as one cycle.
g) The cycle tension test with)a defined number of cycles is performed.

h) After the tension test,\the testing elements are removed from the apparatus and stofed in
the ambient conditions defined in Clause 4.

i) Siressed perfoermance, electrical and optical characteristics, of mechanically strgssed
OLED elements with the required number of the testing are measured and the resulis are
rgcorded.ciprcomparison with the initial and stressed performance, the degree of change
dilie to_thetorsion is determined.

i) Tension testing conditions and performance for individual samples are conducted and
recorded in the test report

6.5.4 Evaluation

Testing conditions and acceptable levels of electrical and optical performance shall be
determined between supplier and customer.

6.5.5 Testing conditions
Testing conditions are specified as follows:

a) maximum tension force or maximum deformation distance applied to the sample

b) tension application procedure such as time dependent tension force, duration time
between tension application

c) number of cycles
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d) criteria for acceptance

e) number of samples

Gripping part Gripping part

Specimen

Stationary side l Moving side

7 H

A flex

a) e

c) o

d) th

syipplier and customer;
b) its laminated film or foil is obviously and unintentionally perforated or delaminated;

IEC

Figure 5 — Apparatus for tension test

ailure criteria

ible OLED element is regarded to be in failure state if

ectrical and optical performance is outside the acceptance criteria determined bet

he or both of its electrical contacts are damaged, broken, or missing, so that a p
ectrical contacting is not possible; or

ere is an electrical short between thg contacts or between the contacting package
nd its contacts, or between the canode electrode and cathode electrode insids
ement.

ween

roper

parts
e the
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Annex A
(normative)

Measurement methods of IVL characteristics

General

Annex A defines measurement methods of IVL characteristics. The measurement apparatus
and measurement method given in IEC 62341-6-1 and IEC 62922 apply.

A.2

A.2

Measlurements of IVL characteristics are made according to A.2.2 to A.2.5:

A.2

Appa

app

a)

b)
c)
d)
e)

A.2.3 Measurement procedure

IVL measurements of OLED elements are conducted according to the following procedurg.

A.2

Accel tance of I\/l characteristics shall he determined hetween qupplipr and customer

A

.2

a
S
fi
\
C

Measurement method

General

Measurement apparatus

atus is shown in Figure A.1).

Ked perpendicularly to the detector of luminance measurement.

Lrrent power source to detect current on the ©LED elements.

0]
d

T
T

T
a

flgxible OLLED elements are recorded.

LIminance measurement equipment to deteet luminance of the OLED elements.

ratus for IVL measurement shall possess the following functions (an example df the

Lupporting plate for OLED elements to align to be, flat'defined in 5.2, which surfgce is

briable distance between the OLED surface andthe detector of luminance measurerent.

ED elements and luminance measurement equipment are installed in the dark |state

fined in IEC 62342-6-1.

he sample is conditioried according to 5.2 for individually defined samples.

ne measurements conditions and results of individually specified applied voltage, cu
d luminangei'of each measurement point in the light emitting area on the sug

Acceptance

A.2.5 Items for relevant specification

In addition, the following items will be defined:

testing number of samples

maximum applied voltage and voltage step width for measurement of current/voltage
relationship

measurement points in the light emitting area on the supplied flexible OLED elements

ne conditioned sample is aligned in the IVL measurement apparatus defined in A.2.3.

rrent
plied
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