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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FLEXIBLE DISPLAY DEVICES -
Part 6-3: Mechanical test methods — Impact and hardness tests

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international 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 Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable_efforts_are made to ensure_that the technical content of IEC
Publications is accurate,| IEC 'cannot be held responsible for the way/ in which/ they are used or for any
misinterpretation by any end user.

In order to promote international uniformity/ IEC National! Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not'provide''any‘attestation-of conformity:"Independent-certification’bodies provide conformity
assessment services and, in some aréas;iaccess/to-IEC Imarks-of) conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use 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 IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard |IEC 62715-6-3 has been prepared by IEC technical committee 110:
Electronic displays.

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

FDIS Report on voting
110/1225/FDIS 110/1247/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.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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FLEXIBLE DISPLAY DEVICES -

Part 6-3: Mechanical test methods — Impact and hardness tests

1 Scope

The object of this part of IEC 62715 is to define the standard test methods to evaluate the
mechanical robustness of flexible display modules, especially mechanical robustness
regarding impact and hardness, which include displays such as liquid crystal displays (LCDs),
e-paper, and organic light emitting diode (OLED) displays, against external forces applied to a
panel.

2 Normative references

The following documents are referred to in the text in a way that some or all of their content
constitutes requirements for this document. For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 62341-5:2009, Organic,light emitting) diode | displays!~\ Part' 87 Environmental testing
methods

ISO 19252, Plastics: Determination of scratch properties

ASTM D7207-13, Standard.Test :Method foriEvaluationsof,Scratch:.Resistance of Polymeric
Coatings and Plastics Using an Instrumented Scratch-Machine

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions.

For the purposes of this document, the following terms and definitions 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

3.11

pendulum side impact test

evaluation of the mechanical robustness properties of the material against an external impact
applied from the side using a pendulum

3.1.2

steel wool

special alloy steel which is processed into a thin and long fibrous form to be used as an
abrasive

Note 1 to entry: The cross section surface is polyhedral with edges.

Note 2 to entry: There are several kinds of steel wool depending on the diameter of the used fibre. The steel wool
type is #0000. The average line diameter of #0000 is about 0,012 mm.
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3.2 Abbreviated terms

LCD liquid crystal display

OLED organic light emitting diode
TFT thin film transistor

4 Standard atmospheric conditions

The standard atmospheric conditions defined in IEC 62341-5:2009, 5.3, shall apply as follows:

— temperature: 25°Cx3°C
— relative humidity: 25 % RH to 85 % RH
— atmospheric pressure: 86 kPa.to 106 kPa

unless otherwise specifically agreed between customer and supplier.

When different tests are carried out, the temperature condition shall be specified because the
temperature is critical for the robustness properties as they relate to TFT characteristics and
panel image quality characteristics. These robustness tests shall be done at the standard
atmospheric conditions.

5 Sample preparation

5.1 General

The specimen shall be the display module since the final evaluation has to be made based on
the quality of the panel image such as luminescence, colour chromaticity, uniformity, line
defect, and point defect. The mechanical-ragbustness-test can cause the deterioration of image
quality on a panel [1]to 9]".

5.2 Sample preparation

The display module being tested shall be flat during the impact and hardness tests to get the
correct test results. The module should be fixed on a plate using additional instruments or
materials (for example, adhesive or holder). Both adhesive and holder should not affect the
measurement. The flatness and size of the sample shall be determined between the supplier
and customer. The temperature, humidity, and storage time (for example, 24 h) prior to testing
for sample preparation shall be controlled and reported to obtain reproducible test results.

6 Mechanical test methods — Impact and hardness tests

6.1 General

The selection of the appropriate test methods shall be based on the requirements of the
application. For each mechanical robustness test, the relevant test method specification shall
be stated along with the explanation of the purpose of each unique test.

6.2 Ball drop test
6.2.1 General
This test is especially applicable for the evaluation of the mechanical robustness properties of

flexible display devices by measuring their performance change after ball drop.

1 Numbers in square brackets refer to the Bibliography.
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6.2.2 Purpose

The purpose of this test is to evaluate the mechanical robustness properties of the specimen
against a point shock which shall happen in actual use of the flexible display product. The ball
drop test might cover several typical characteristic parameters of the display panel image
quality. The typical parameters of the display panel image quality might include luminescence,
colour chromaticity, uniformity, line defect, and point defect.

6.2.3 Test apparatus

The ball drop test equipment includes a metal (or rubber or plastic) ball and a hard plate as
shown in Figure 1. The body of the specimen shall be put on the hard plate. The test
conditions of the ball drop test, such as the height of the ball from the panel (for example,
5 cm to 10 cm) which can be different from the panel size (for example, size of mobile or size
of tablet or bigger size), the type (quality) of the ball (for example, metal, rubber, or plastic),
the diameter of the ball, the weight of the ball (for example, 10 g to 50 g), the hitting position
of the panel during the ball drop test, and the number of ball drop tests, shall be mentioned
because the characteristics of the display panel image quality might depend on the test
conditions mentioned above. In order to obtain consistent ball drop height during the test,
special equipment to drop the ball at a reproducible height is available such as a mechanical
grip and a magnetic plate. Different designs and materials of the hard plate beneath the
specimen have significant impact on the test result. The design and materials of the hard
plate shall be precisely mentioned or defined. An electromagnetically assisted ball drop test
can be available as shown in Figure 1 where the steel ball can be attached by an
electromagnet. After the first hit, the ball shall not successively collide against the panel in
order to prevent additional damage'.caused by the secand hit ofithe/ball which can cause
inconsistent result.

Height gauge rod Height gauge rod
="
: - Height guide  — Electromagnet
Grip (holder) Ball rodg 9
\ Q/ O‘/ Steel bal

A A

! ! Height ﬂ Height
v v /
/ L Panel / [ Panel

l Hard plate l Hard plate
IEC IEC

a) Mechanical ball drop test b) Electromagnetic assisted ball drop test

Figure 1 — Apparatus for ball drop test equipment

6.2.4 Test procedure

The ball drop test shall be performed by dropping a metal (or rubber or plastic) ball at a
constant height and hitting the panel perpendicularly. In order to correctly evaluate the
mechanical robustness of the panel, several positions of the panel (for example, a total of
nine points per panel, three points for each of the left, centre, and right area) shall be
selected equally to represent the overall robustness of the panel; if necessary, an identical
ball drop test might be carried out on several panels to obtain more accurate overall
performance. After the first hit, the ball shall not successively collide against the panel in
order to prevent additional damage coming from the second hit of the ball which can cause
inconsistent results. The evaluation of the panel image may be carried out in a period of time
after the ball drop test (time interval), which shall be mentioned.
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