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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TOUCH AND INTERACTIVE DISPLAYS -

Part 13-10: Reliability test methods of touch displays —
Environmental durability test methods

2016

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization_com
national electrotechnical committees (IEC National Committees). The object of IEC is/to p
ernational co-operation on all questions concerning standardization in the electrical and electronic fie
end and in addition to other activities, IEC publishes International Standards, Technical 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.

e formal decisions or agreements of IEC on technical matters expressy as-nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical“committee has representation fr
brested IEC National Committees.

L Publications have the form of recommendations for international use and are accepted by IEC N
Immittees 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.

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

L itself does not provide any attestation;«ofconformity. 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 cettification bodies.

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

mbers of its technical committees and IEC National Committees for any personal injury, property dam|
er damage of any nature 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 drawntto.the Normative references cited in this publication. Use of the referenced publicat
ispensable for'the correct application of this publication.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
ent rights, TEC shall not be held responsible for identifying any or all such patent rights.

ational Standard IEC 62908-13-10 has been prepared by IEC technical comn

brising
omote
ds. To
htions,

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

non-
losely

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

htional
pm all

htional
pf IEC
br any

order to promote international uniformity, IEC National Committees undertake to apply IEC Publigations

gence
hted in

ormity
br any

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

age or
5) and
br IEC

ons is

ject of

hittee

Fa N | $ dicenlars A

B H ] IWH P~y
V. LICUUH UV UlopIidy UTVILTO.

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

CbhV Report on voting
110/748/CDV 110/790A/RVC

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 62908 series, published under the general title Touch and
interactive displays, 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,

e replaced by a revised edition, or

e amended.

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

IMPDRTANT - 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 thissdocument using a
colqur printer.
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INTRODUCTION

This part of IEC 62908 was developed in response to the demand for standardization of the
test methods for the endurance of touch displays.

The touch display is one of the most important interfaces between a user and a display.
Various technologies for touch displays have been developed, and it is expected that touch
display technology will make rapid progress in the future. This document is especially
effective for capacitive and resistive touch displays.

Durabiity—is—ene—of—the—mestimpertantaspects—efteouch—display—rmodules—Feueh—displays
conngcted to display modules are used under a variety of environmental conditions, including
indodr/outdoor, hot/cold, dry/humid, for long periods of time and may be subjectedto severe

envirpnmental stress.

This |document describes standardized test methods to evaluate the dusability of fouch
displays subjected to environmental stresses. It is valid for research and.development, quality
assunlance, and comparison of devices when making purchasing decisions’
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TOUCH AND INTERACTIVE DISPLAYS -

Part 13-10: Reliability test methods of touch displays —
Environmental durability test methods

1 Scope

This
displ

the production level, the prototype level or the trial model level when they arecexpos

envir

This

2 Normative references

The following documents are referred to in the text in _such a way that some or all of
contgnt constitutes requirements of this document. Fotr dated references, only the e

cited

any gamendments) applies.

IEC §0068-1:2013, Environmental testing — Part 1. General and guidance

IEC 4
IEC 4
IEC 4

IEC g
cycle

IEC 6
state

IEC 4

art of IEC 62908 specifies the methods for testing the environmental durability of

ouch

y modules, touch sensor modules and test pattern cells, and can be used for devides at

bnmental stress.

applies. For undated references, the latest edition/of the referenced document (incl

0068-2-1, Environmental testing —®art 2-1: Tests — Test A: Cold
0068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat
0068-2-14, Environmental testing —Part 2-14: Tests — Test N: Change of temperatu

0068-2-30, Environmental testing — Part2: Tests — Test Db: Damp heat, cyclic (12 4

0068-2-78;~Environmental testing — Part 7-38: Tests — Test Cab: Damp heat, s

1747-30-1:2012, Liquid crystal display devices — Part 30-1: Measuring methods for

ed to

document is applicable for touch displays that use capacitive oresistive detgction
sens@rs. It may also be applicable to other types of sensors as well-as to touch di
modules with both flat and flexible displays.

splay

their
dition
Liding

12 h

feady

iquid

crystatdisptay modutes=Transmissive type

IEC 62908-1-21, Touch and interactive displays — Part 1-2: Generic — Terminology and letter

symb

ols

IEC 62908-12-102, Touch and interactive displays — Part 12-10: Measurement methods of
touch displays — Touch and electrical performance

1 Under preparation. Stage at the time of publication: IEC CDV 62908-1-2:2016.

2 Under preparation. Stage at the time of publication: IEC CDV 62908-12-10:2016.
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3 Terms, definitions and abbreviated terms

3.1

Terms and definitions

2016

For the purposes of this document, the terms and definitions given in IEC 62908-1-2 apply.

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

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

° 1SQ QOnline browsing platform: available at http://www.iso.ora/obp
D B Ll ~J L

3.2

For the purposes of this document, the following abbreviated terms apply.

DUT
4 L

4.1

The
durin

for t

4.2

The f
1) td
2) g
3) t4
In ca

produ

In ca
enou
comp
from

The d

actua]le operation mode of the touch displays or the specific operation mode that is appro
h

Abbreviated terms

device under test
evice under test (DUT)

General

DUT shall be carefully prepared to fulfill the purpose: of the test. When it is ope

rated

j the test in order to measure performance, it shall be operated in accordance with the

purpose of the test.

Preparation of the DUT
bllowing type of DUT can be tested using this document:

uch display module;
uch sensor module;
st pattern cell.

ses of 1) and 2), the.DUT shall be selected or prepared as a DUT that represent
ct distribution, or at\least the DUT used shall be identified in the report.

e of 3), in which the DUT is not the complete final product, it shall be prepared car
gh that the"DUT represents the performance of the final products. For example,
onent shall be carefully fitted and packaged in order to prevent abnormal pheno
pccurring-that would not be observed in the real final products.

efinition of each DUT is described in Annex A.

briate

s the

efully
each
mena

4.3

Setup of touch display modules

Turn on the power supply and signal generator and warm up the system for stabilisation if
stabilisation is required. Power on and send the signal pattern to the touch display module as
specified for each inspection.

4.4

Setup of touch sensor modules

When the test requires the operation of the sensor module, turn on the power supply and
warm up the system for stabilisation if stabilisation is required. Power on the sensor module
as specified for each inspection. The warm-up time for the sensor module shall be sufficiently
long to obtain a stable state necessary for the test.
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4.5 Setup of test pattern cells
4.5.1 General

Durability tests for test pattern cells shall be conducted in order to clarify the fundamental
characteristics of the sensor component particularly for the out-cell type sensors. The DUT
represents the performance of the production level.

4.5.2 Test pattern cells for capacitive detection sensors

The test pattern cell can be used in order to check the components of the touch sensor
modu ific circui i ' y be
creatgd for the test, as shown in Figure 1. For example, the line width of the circuit pattern is
50 uym, and the distance between lines is 500 um. The power supply should be the pulse wave.
The applied pulse wave should be appropriate for the purpose of the test. An example
appli¢d pulse wave is shown in Figure 2.

Power
supply

IEC

Figure 1 — Example:setup of test pattern cell

t

IEC

NOTE| W js-the voltage of the applied pulse wave, T is the period, and ¢ is the pulse duration. The duty ratio
percer|t is‘calculated by #/T x 100.

Figure 2 — Example of applied pulse wave for the test

4.6 Number of duplicates and reference touch display module

At least three duplicates of the touch display module should be prepared. It shall be confirmed
that the performance of all three touch display modules is the same or within the required
precise evaluation. One of the three shall be retained as the reference touch display module.
The reference touch display module shall be stored under standard ambient conditions or
controlled conditions where no change in the performance of the touch display module occurs.
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5 Standard ambient conditions

Unless performed under environmental stress conditions, the test shall be carried out under
the standard environmental conditions, at a temperature of 25 °C + 3 °C, a relative humidity of
45 % to 75 %, and a pressure of 86 kPa to 106 kPa. When different environmental conditions
are used, they shall be noted in the report.

6 Environmental test conditions

6.1 General

6.1.1 Standard environmental conditions

The standard environmental conditions consist of ambient conditions at a tempeérature of
23 °d and a relative humidity of 50 %. When different environmental conditions\are used] they
shall pbe noted in the report.

6.1.2 Recovery conditions

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

6.1.3 Operational control points for temperature and humidity

The gperational control points shall be the target points{or the tests.

6.1.4 Operational fluctuations of temperature.and humidity

The femperature of the air shall be maintained" and controlled throughout the test with an
operational fluctuation within = 4,0 °C of the<target.

The relative humidity of the air shall besmaintained and controlled throughout the test with an
operational fluctuation within £ 6 % RH of the target during each test period.

If the|operation fluctuation does:not meet the requirements, the variation shall be documented
and gxplained.

6.2 | Stressed environmental conditions during operation (performed after completion
of the environmental durability test in the operational state)

6.2.1 Purpose

The purpose-of this test is to evaluate the performance of the DUT after it has been operated
undef stressed environmental conditions which are different from the standard environmental
conditions for a specific duration.

6.2.2 Test conditions
6.2.2.1 Stressed environmental conditions during operation at high temperature

IEC 60068-2-2 shall be applied.

The operational control points for the temperature shall be specified in the relevant
specification. The values shall be selected from those given below:

(80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 [+ 3]) °C

The operational control points for the duration shall be selected from the values given below,
as specified in the relevant specification:
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(2,16, 24, 48, 72, 96, 120, 192, 240) h

The operational control points for the absolute humidity of the atmosphere should not exceed
20 g/m3 (corresponding approximately to 50 % relative humidity at 35 °C). When testing is
performed at a temperature lower than 35 °C, the relative humidity shall not exceed 50 %.

An example of such a stressed environmental condition during operation at high temperatures
is listed in Table 1, entry H-L.

6.2.2.2 Stressed environmental condition during operation at low temperature

IEC §0068-2-1 shall be applied.

The [operational control points for the temperature shall be specified in_the ™ relgevant
specification. The values shall be selected from those given below:

(=30, -25, -20, -15, -10, -5, 0 [ 3]) °C

The ¢perational control point for the duration shall be selected from the values given bglow,
as splecified in the relevant specification:

(2,16, 24, 48, 72, 96, 120, 192,:240) h

An example of this stressed environmental conditionsduring operation at low temperatire is
givenin Table 1, entry L.

6.2.2{3 Stressed environmental conditions ‘during operation with high temperature
and humidity

IEC §0068-2-78 shall be applied.

The pperational control point for<the combination of temperature and humidity shgll be
specified in the relevant specification. Both the temperature and humidity values shall be
selected from those given as-below:

Temperature
(80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 [+ 3]) °C
Humidity

(85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 [ 3]) %

The operational control point for the duration shall be selected from the values given below,
as specified in the relevant specification:

(2, 16, 24, 48, 72, 96, 120, 192, 240) h

An example of this stressed environmental condition during operation at both high
temperature and high humidity is shown in Table 1, entry H-H.

6.2.2.4 Stressed environmental conditions during operation with cyclic test

IEC 60068-2-30 shall be applied.

An example of this cyclic test condition is shown in Table 1, entry "Cycle".
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Table 1 — Examples of the stressed environmental durability

test conditions for use during the operational state

Temperature Humidity Duration Note
H-L 80 °C Dry 240 h Hot and dry
L -20 °C Not specified 240 h Cold
H-H 60 °C 80 %RH 240 h Hot and humid
Cycle -20 °C/+60 °C 10 cycles Heat cycle test

6.3 | Stressed storage/transport conditions (performed after completion of the
environmental durability test in the non-operational state)

6.3.1 Purpose

The gurpose of this test is to evaluate the performance of the DUT after it haS remained In the
non-gperational state for a certain duration under stressed environmental-conditions different
from [the standard environmental conditions. This test simulates tranSportation or longtterm
storage.

6.3.2 Test conditions
6.3.2|1 Stressed storage at high temperature

IEC §0068-2-2 shall be applied.

The ¢perational control point for temperature shall' be specified in the relevant specification.
The Values shall be selected from those given below:

(100, 95, 90, 85, 80, 75, 70,65, 60, 55, 50, 45, 40, 35, 30 [+ 3]) °C

The ¢perational control point for duration shall be selected from the values given belo, as
specified in the relevant specification:

(2, 16, 24,48, 72, 96, 120, 192, 240, 300, 500, 1 000) h

The ¢perational controel/point for the absolute humidity of the atmosphere should not exceed
20 g/m3 (correspanding approximately to 50 % relative humidity at 35 °C). When testing is
performed at a temperature lower than 35 °C, then relative humidity shall not exceed 50 %o.

Exanples_ofsthese stressed storage/transport environmental conditions at high tempenature
are listed\in Table 2, entry H-L.

6.3.2.2 Stressed storage at low temperature

IEC 60068-2-1 shall be applied.

The operational control point for the temperature shall be specified in the relevant
specification. The values shall be selected from those given below:

(-50, -45, -40, -35, -30, -25, -20, -15, -10, -5, 0 [+ 3]) °C

The operational control point for the duration shall be selected from the values given below,
as specified in the relevant specification:

(2, 16, 24, 48, 72, 96, 120, 192, 240, 300, 500, 1 000) h
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Examples of these stressed storage/transport environmental conditions at low temperature
are shown in Table 2, entry L.

6.3.2.3 Stressed storage at high temperature and humidity
IEC 60068-2-78 shall be applied.

The operational control point for the temperature and humidity shall be specified in the
relevant specification. The combination of temperature and humidity values shall be selected
from those given below:

Temperature

(90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 [+ 3]) °C
Humidity

(90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 [+3]) %

The ¢perational control point for the duration shall be selected-from the values given bglow,
as splecified in the relevant specification:

(2, 16, 24, 48, 72, 96, 120, 192, 240,300, 500, 1 000) h

Exanples of these stressed storage/transport envirénmental conditions at high tempernature
and High humidity are shown in Table 2, entry H-H-

6.3.2/4 Stressed storage at cyclic test

IEC §0068-2-14 shall be applied.
An ejample of cyclic test condition is shown in Table 2, entry "Cycle".

Table 2 — Examples of the environmental durability test conditions
for use in the non-operational state

Femperature Humidity Duration Note
H-L 80 °C Dry 500 h Hot and dry
L -25 °C not specified 500 h Cold
H-H 60 °C 90 % RH 500 h Hot and humid
Cycle -25 °C/ +80 °C 500 cycles Heat shock cycle test
rTycte Th

7 Environmental test methods

7.1 General

Evaluation of the test results shall be performed using the following methods. Depending on
the purpose of the test, only one, some, or all of the methods may be used:

e electrical test
e touch function test

e optical performance test
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NOTE For the test pattern cell, 7.3 is effective for selecting the proper combination of material at the early stage
of development. For the touch sensor module, 7.3 and 7.4 are effective for evaluating the basic performance of the
touch sensor module at the final stage of development. For the touch sensor display, 7.3, 7.4, and 7.5 are effective
for evaluating the entire performance of the touch sensor display at the production stage.

7.2

Test procedure

The following procedure shall be applied to the environmental tests:

a) the DUT shall be left under the standard ambient conditions described in Clause 5;

b) in the operational test, power on the DUT as specified for the test (see 4.3, 4.4, and 4.5);

c) carry out the tests described in 7.3, 7.4, and 7.5;

d) Ie|ave the DUT under the environmental test conditions described in 6.2 and 6.3;

e) leflave the DUT under the recovery condition described in 6.1.2;

f) lefave the DUT under the standard ambient conditions described in Clause 5;

g) carry out the tests described in 7.3, 7.4, and 7.5;

h) rgport the results.

7.3
7.3.1

Turn

Electrical test
Touch display module

on the power supply and power on the display as specified for each inspection.

Repoft the touch sensor functions under the test condifions and identify any abnormalit

the d

splayed images, the touch functionality, and other performance characteristics.

Repoft that the electronic voltage is within the mormal range.

7.3.2 Touch sensor module

Turn pn the power supply and power en the touch sensor module as specified for each inspe
Report the touch display module functions under the test conditions and identify
abnormalities in the touch fufctionality.

Repoft that the electronicivoltages applied for the touch controller and the electronic vol
outpyt from the touch eentroller are within the normal range.

7.3.3

Test pattern cell

Repoft that the applied voltage and duty ratio are within the normal range as describ,

Figur

e 2.

es in

ction.

any

ages

ed in

Report that there is no abnormal electronic current.

7.4

Touch function test

The touch function test shall be applied to the touch display module and the touch sensor
module.

Refer to IEC 62908-12-10.

7.5

Optical performance test

The optical performance test shall be applied to the touch display module.

Refer to IEC 61747-30-1:2012, 6.7.4 and 6.7.5.


https://iecnorm.com/api/?name=a5b16d354829147ca52e1eced74ada84
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