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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FLEXIBLE DISPLAY DEVICES -
Part 6-2: Environmental testing methods

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization,comprising
all national electrotechnical committees (IEC National Committees). The object of IEC ishto: jpromote
interhational co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical| Specifjcations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to ps “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; any IEC National (Eommittee interested
in the subject dealt with may participate in this preparatory work. International, /governmental ahd non-
governmental organizations liaising with the IEC also participate in this preparationy IEC collaborateq closely
with [the International Organization for Standardization (ISO) in accordance with, conditions determjined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as(nhearly as possible, an intefnational
consfensus of opinion on the relevant subjects since each technical cammittee has representation [from all
interpsted IEC National Committees.

3) IEC [Publications have the form of recommendations for international use and are accepted by IEC National
Compmittees in that sense. While all reasonable efforts are made\fo ensure that the technical content of IEC
Publ|cations is accurate, IEC cannot be held responsible for\the way in which they are used or|for any
misipterpretation by any end user.

4) In oyder to promote international uniformity, IEC National\Committees undertake to apply IEC Pubjications
trangparently to the maximum extent possible in their “national and regional publications. Any divergence
betwleen any IEC Publication and the corresponding.national or regional publication shall be clearly ind|cated in
the Iatter.

5) IEC fjtself does not provide any attestation of gohformity. Independent certification bodies provide cgnformity
assessment services and, in some areas, acgess to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All upers should ensure that they have the“latest edition of this publication.

7) No lijability shall attach to IEC or its.directors, employees, servants or agents including individual expgrts and
members of its technical commitfees and IEC National Committees for any personal injury, property damage or
othef damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fdes) and
expenses arising out of the\publication, use of, or reliance upon, this IEC Publication or any other IEC
Publ|cations.

8) Attenption is drawn to the) Normative references cited in this publication. Use of the referenced publicgtions is
indispensable for the'correct application of this publication.

9) Attention is drawn~to the possibility that some of the elements of this IEC Publication may be the subject of
patept rights. IEC shall not be held responsible for identifying any or all such patent rights.

Interngtional’ Standard |IEC 62715-6-2 has been prepared by IEC technical committee 110:
Electrgnicdisplay devices. |e

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

FDIS Report on voting
110/860/FDIS 110/871/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.

A list of all parts in the IEC 62715 series, published 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 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 bilingual version of this publication may be issued at a later date.
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FLEXIBLE DISPLAY DEVICES -

Part 6-2: Environmental testing methods

1 Scope

This part of IEC 62715 specifies testmg methods for evaluating the environmental end
of flexible displa

enviropment. This part of IEC 62715 is appllcable to erX|bIe d|splay panels and module
as liqufid crystal display devices (LCDs), electric paper display devices (EPDs), and d
light e
flexiblg panel or module with mechanical operation.

2 Ngrmative references

The foJlowing documents are referred to in the text in such a way that some or all ¢
contenft constitutes requirements of this document. For datedreferences, only the

cited applies. For undated references, the latest edition of thé referenced document (in
any ampjendments) applies.

IEC 60068-1:2013, Environmental testing — Part 1. Géneral and guidance

IEC 60068-2-1, Environmental testing — Part 2-1; Tests — Test A: Cold

IEC 60068-2-2, Environmental testing — Paft:2-2: Tests — Test B: Dry heat

IEC 60068-2-14, Environmental testing)— Part 2-14: Tests — Test N: Change of tempera

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat,
(12 h 4 12 h cycle)

IEC 60068-2-78, Envirgnmental testing — Part 2-78: Tests — Test Cab: Damp heat,
state

IEC 62341-6-2,~Organic light emitting diode (OLED) displays — Part 6-2: Measuring m
of visupl quality-and ambient performance

urance
usage
s such
rganic

itting diode display devices (OLEDs). This part of IEC 62715 will also be suitgble for

f their
edition
cluding

ure

cyclic

steady

ethods

ethods

IEC 62341<6-3, Organic light emitting diode (OLED) displays — Part 6-3: Measuring m

of image quality
IEC 62715-1-1, Flexible display devices — Part 1-1: Terminology and letter symbols

IEC 62715-5-1 1, Flexible display devices — Part 5-1: Measuring methods of
performance

IEC 62715-5-32, Flexible display devices — Part 5-3: Visual assessment

1 Under preparation. Stage at the time of publication: IEC/FDIS IEC 62715-5-1:2017.
2 Under preparation. Stage at the time of publication: IEC/FDIS |IEC 62715-5-3:2017.

optical
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715-6-1, Flexible display devices — Part 6-1: Mechanical stress test methods

679-3-2, Electronic paper display — Part 3-2: Measuring method — Electro-optical

3 Terms and definitions
For the purposes of this document, the terms and definitions given in IEC 62715-1-1 and
IEC 60068-1 apply.

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

addre

e |EC
e |IS(Q
4 St

The sy
with th

5 St

5.1
The fo

— tem
— air
NOTE

If the

Electropedia: available at http://www.electropedia.org/
Online browsing platform: available at http://www.iso.org/obp

ructure of measuring equipment

stem diagrams and/or operating conditions of the measuringy€quipment shall
b structure specified in each item.

andard conditions

Standard reference atmosphere
lowing conditions are applied:

perature: 25 °C
pressure: 101,3 kPa

No requirement for relative humidity.is _given because correction by calculation is generally not pos

comply

tible.

parameters to be measured depend on temperature and/or pressure, and their

dependlence on temperature and pressure is known, the parameter values can be me

under
atmosy

5.2

If the

the conditions specified in 5.3 and corrected by calculation to the standard ref
here above.

Standard atmospheric conditions for referee measurements and tests

barameters: to be measured depend on temperature, pressure and humidity an

dependence<on temperature, pressure and humidity is unknown, the atmospheres

specifi

asured
erence

d their
to be

values

shall be noted in the relevant specifications.

bd, shall be selected from the following values, as shown in Table 1. The sTIected

Table 1 — Standard conditions for referee measurements and tests

Temperature 2 Relative humidity P Air pressure P
°C % RH kPa
20 £2 / +1
25 +2/ +1
45t0 75 86 to 106
30 £2/ 1
35 +2/ #1
a8 The close tolerances may be used for the referee measurements. The wider
tolerances may be used only when allowed by the relevant specification.
b Inclusive values.
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5.3 Standard atmospheric conditions for measurements and tests

Unless otherwise specified, all tests and measurements shall be carried out under standard
atmospheric conditions:

— temperature: 15 °C to 35 °C
— relative humidity: 25 % to 85 %, where appropriate
— air pressure: 86 kPa to 106 kPa

5.4 Recovery conditions

The recovery conditions specified in IEC 60068-1:2013, 4.4, shall be applied.

The flgxible panel or module shall be subjected to the recovery procedure in thecehamber or
otherwjse as appropriate.

The flgxible panel or module shall then remain under standard atmospheric conditions for
recovery for a period adequate for the attainment of temperature stability,“with a minirhum of
1 h.

If requjred by the relevant specification, the panel or module shall be switched on or Joaded
and me¢asured continuously during the recovery period.

If the standard conditions given above are not appropriate for the device to be tested, the
relevant specification may call for other recovery conditions.

5.5 Ptandard atmospheric conditions for assisted drying

The conditions specified in IEC 60068-1:2013-4.5, shall be applied.

Where| assisted drying is required before commencing a series of measuremenis, the
following conditions (see Table 2) shall be used for 6 h, unless otherwise prescribed |[by the
relevant specification.

Table 2 — Assisted drying condition

Temperature Relative humidity Air pressure?

§5°C+2°C Not exceeding 20 % 86 kPa to 106 kPa

2. Inclusive values.

If it is impracticable to carry out assisted drying under the standard conditions for assisted
drying, a note, stating the actual conditions, shall be added to the test report. When the
specified temperature for the dry heat test is lower than 55 °C, the assisted drying shall be
carried out at that lower temperature.

5.6 Operating conditions

Apply a white level (100 % grey level) to the full screen of the flexible display panels or
modules.

5.7 Standard flexible display test configuration

Unless otherwise specified, the flexible display panels or modules shall be tested in a state
that is ready for normal operation without any protective elements added, nor voltage applied.
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6 Measurements and analysis

The following items shall be evaluated at the beginning, after the cyclic bending test and after
the final environment test:
a) Visual inspection
Visual inspection shall be performed according to IEC 62715-5-3.
b) Optical performance
Optical performance measurement shall refer to IEC 62715-5-1.
c) Image quality

Imgge quality measurement shall refer to IEC 62341-6-2 and IEC 62341-643| EPD
mepsuring conditions refer to IEC 62679-3-2.

Depenfling on the purpose of the test, only one, some or all of the methods shall be usgd. The
measufing frequency and evaluation criteria shall be specified in the detailed-specificatipns.

7 Environmental testing methods

71 General

For the flexible panel or module, the mechanical cycling(test should be done befgre the
tempefature and humidity test.

First apd foremost, the flexible panel or module shall endure the cyclic bending tesfs. The
bending radius and bending times are accordihg’to the product detail specification. The
detailed cyclic bending test refers to IEC 6271546~1.

After the bending test, the flexible panel or module shall be tested with the temperature and
humidity. The temperature and humidity testing method is often used as one of geveral
endurgnce testing methods. When the testing method defined in this document is used gs one
of thesle endurance testing methods, review the testing period and/or conditions appropriately
as spqgcified in the relevant specification. If the product is curved, it can go through the
tempefature and humidity test\directly.

For thg test of electrical’operation, the operating conditions shall refer to 5.6.
Before|the final mgasurements, the recovery procedure referred to in 5.4 should be conjpleted.

The effect of-simultaneous stress combination between the mechanical cycling test and the
other testsishall be evaluated if necessary according to the specifications.

7.2 Storage at high temperature
7.21 Purpose

The purpose of this test is to check the performance of the flexible display panel and module
after high temperature storage. The test procedure of IEC 60068-2-2 shall be applied.

7.2.2 Test conditions

Test Bb of IEC 60068-2-2 shall be applied with the following specific conditions.

Test Bb: Dry heat for non heat-dissipating specimens with gradual change of temperature.

a) Temperature
(100, 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30) °C + 3 °C
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b) Duration time
2h,16h,24 h,48 h,72h, 96 h, 120 h, 168 h, 192 h, 240 h, 300 h, 500 h and 1 000 h

The temperature and duration used shall be noted in the report.

7.3

Storage at low temperature

7.3.1

Purpose

The purpose of this test is to check the performance of the flexible display panel and module
after low temperature storage. The test procedure of IEC 60068-2-1 shall be applied.

7.3.2

Test A

Test A

Test conditions

b of IEC 60068-2-1 shall be applied with the following specific conditions.

b: Cold for non heat-dissipating specimens with gradual change of temperature.

a) Temperature

b)

(-5
Du
2 h

D, -45, -40, -35, -30, -25, -20, -15, -10,-5,0) °C £ 3 °C
ration time
16 h, 24 h, 48 h, 72 h, 96 h, 120 h, 168 h, 192 h, 240-h, 300 h, 500 h and 1 000

The temperature and duration used shall be noted in the report.

7.4

7.41

The py
withstg
flexiblg
change
duratio

7.4.2

a)

b)

e)

Hid
(10
Lo
(-5
Du

Ffemperature change, storage
Purpose

rpose of this test is to check thesability of the flexible display panel and mo
nd either rapid change of temperature or specific change rate of temperature wh
display module is turned off )Test Na of IEC 60068-2-14 shall be applied tq
of temperature and Test Nb_to the specified rate of temperature. The temperatu
n should be chosen based:on specifications.

Rapid change of‘temperature
h temperature
0, 95, 90, 85080, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30) °C + 3 °C
v temperature
D, -45+-40, -35, -30, -25, -20, -15,-10,-5,0)°C+ 3 °C

ration’time

ule to
ile the

rapid
re and

2h

T h, 30 min, ToO min

Transition time

Less than 3 min

Cycle
5, 10, 20, or 30

7.4.3

a)

b)

c)

Specified change rate of temperature

High temperature

(10

0, 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30) °C £ 3 °C

Low temperature
(-50, -45, -40, -35, -30, -25, -20, -15,-10,-5,0) °C £ 3 °C
Duration time
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2 h, 1 h, 30 min, 10 min
d) Change rate of temperature

(1+0,2) °C/min, (3 £ 0,6) °C/min or (5 £ 1) °C/min
e) Cycle

2,5,10, 20 or 30
7.5 Damp heat, steady state, storage

7.51 Purpose

The purpose of this test is to check the performance of the flexible display panel or module
after temperature and humidity storage. The test procedure of IEC 60068-2-78.shall be
applied.

7.5.2 Test conditions

IEC 60068-2-78 shall be applied with the following specific conditions.

a) Temperature
The¢ temperature shall be selected from the values given below depending on application.
(60}, 55, 50, 45, 40, 35, 30, 25, 20, 15, 10) °C + 3 °C

b) Humidity
The humidity shall be selected from the values givefh below depending on applicatio
(10}, 15, 20, 30, 80, 85, 90, 93) % RH + 3 % RH

c) Dufation time

-

The duration shall be selected from the values given below depending on application.
2hl 16 h, 24 h, 48 h, 72 h, 96 h, 120 h;168 h, 192 h, 240 h, 300 h, 500 h and 1 000|h

The teperature, humidity and duration used shall be noted in the report (see Table 3).

Table 3 — Examples-of the damp heat, steady state test conditions

Température Humidity Duration Note
H-L 55°C 30 % RH 168 h Hot and dry
H-H 60 °C 90 % RH 120 h Hot and humid
L-H 10 °C 80 % RH 120 h Cold and humid
L-L 20 °C 10 % RH 240 h Cold and dry
7.6 amp heat, cyclic, storage

7.6.1 Purpose

The purpose of this test is to check the performance of the flexible display module under
conditions of high humidity, combined with cyclic temperature changes depending on
application. The test procedure of IEC 60068-2-30 shall be applied.

7.6.2 Test conditions
IEC 60068-2-30 shall be applied with the following specific conditions.

a) High temperature
The temperature shall be selected from the values given below depending on application.
(60, 55, 50, 45, 40, 35)°C + 3 °C
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b) Low temperature
(25 3) °C

c) Humidity
(93 +3) % RH

d) Cycle

The number of cycles shall be selected from the values given below depending on
application.

1,2,5,10, 20, 30 or 50

The temperature, humidity and cycle used shall be noted in the report

7.7 Dperation at high temperature
7.71 Purpose

The pyrpose of this test is to check the performance of the flexible display)panel and module
after operation at high temperature operating conditions. The test procédure of IEC 60068-2-2
shall be applied.

7.7.2 Test conditions

Test Bf or Be of IEC 60068-2-2 shall be applied with the follewing specific conditions.
The relevant specification shall define the test (Bd or Be) to be used.

Depenging on the application, the combinationcef temperature and operating time shquld be
considgred.

Test Bf: Dry heat for heat-dissipating specimens with gradual change of temperature that are
not poyered during the conditioning period.

Test Be: Dry heat for heat-dissipating specimens with gradual change of temperature that are
requirgd to be powered throughout the test.
a) Temperature
(80[ 75, 70, 65, 60, 55, 50, 45, 40, 35,30) °C+ 3 °C
b) Opegrating time
2h4h,8h0,)12h,24h,48h,72hand 96 h
c) Opegratifig-conditions

The epérating conditions are specified in 5.6

The temperature and duration used shall be noted in the report.

7.8 Operation at low temperature
7.81 Purpose
The purpose of this test is to check the performance of the flexible display panel and module

after operation at low temperature operating conditions. The test procedure of IEC 60068-2-1
shall be applied.

7.8.2 Test conditions

Test Ad or Ae of IEC 60068-2-1 shall be applied with the following specific conditions.
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