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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIQUID CRYSTAL DISPLAY DEVICES -

Part 10-2: Environmental, endurance and mechanical test methods
Environmental and endurance

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, con
national electrotechnical committees (IEC National Committees). The object of IEC'is, to {

prising
romote
Ids. To
ations,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\referred to gs “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee int
in the subject dealt with may participate in this preparatory work. Internatiopaly governmental an

agregement between the two organizations.

Thel formal decisions or agreements of IEC on technical matters expressgas, nearly as possible, an inter
congensus of opinion on the relevant subjects since each technical committee has representation f
intefested IEC National Committees.

IEC| Publications have the form of recommendations for international use and are accepted by IEC N
Committees in that sense. While all reasonable efforts are made to ensure that the technical content|
Publications is accurate, IEC cannot be held responsible for the way in which they are used or
mis|nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
transparently to the maximum extent possible intheir national and regional publications. Any divé
betyween any IEC Publication and the corresponding.hational or regional publication shall be clearly indi
the |atter.

IEC] itself does not provide any attestation_of. Conformity. Independent certification bodies provide cor
asspssment services and, in some areasy access to |[EC marks of conformity. IEC is not responsible
seryices carried out by independent certification bodies.

Al

No |iability shall attach to IEC ar its directors, employees, servants or agents including individual exp¢g
merpbers of its technical committees and IEC National Committees for any personal injury, property dan
othgr damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal feg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
Publications.

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

Attgntion is drawn._to.the Normative references cited in this publication. Use of the referenced publica
indispensable for)the correct application of this publication.

Attdntion is.drawn to the possibility that some of the elements of this IEC Publication may be the su
patent rights=EC shall not be held responsible for identifying any or all such patent rights.

erested
d non-
closely
ned by

ational
rom all

ational
of IEC
or any

cations
rgence
ated in

formity

for any

rts and
hage or
s) and
er IEC

tions is

bject of

ptional Standard IEC 61747-10-2 has been prepared by IEC technical committe¢ 110:

Electronic display devices.

This first edition of IEC 61747-10-2 cancels and replaces Clauses 1 and 3 of the first edition
of IEC 61747-5 published in 1998. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Examples of the test conditions have been added to each test method,;

b) References cited have been updated.
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The text of this standard is based on the following documents:

CDV Report on voting
110/528/CDV 110/575A/RVC

Full information on the voting for the approval of this standard can be found in the report on

voting

This p

indicated in the above table.

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

A list[of all parts in

I;v—n—l—wmmm
displaly devices, can be found on the IEC website.

NOTE |
series.

The ¢

t is intended that the other clauses of IEC 61747-5:1998 will be replaced by new parts~in .the IEQ
The details of the intended changes are given in Annex D of IEC 61747-30-1:2012.

bmmittee has decided that the contents of this publication will remain unchange

the sfability date indicated on the IEC web site under "http://webstore.iec.ch" in thg

relate
s re
e wi

i re

] to the specific publication. At this date, the publication will be

confirmed,
hdrawn,
blaced by a revised edition, or

« anpended.

A bilin

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

rystal

61747

1 until
data
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LIQUID CRYSTAL DISPLAY DEVICES -

Part 10-2: Environmental, endurance and mechanical test methods —
Environmental and endurance

1 Scope and object

This gartof TEC 61747 1iststest methods appifcabte to fiquid crystatr dispfay devices. it takes
into agcount, wherever possible, the environmental test methods outlined in IEC 60068

NOTE |Devices include cells and modules.

The dbject of this standard is to establish uniform preferred test methods with prjferred
valueg for stress levels for judging the environmental properties ofpliquid crystal display
devicgs.

In cage of contradiction between this standard and a relevant, specification, the latter gshould
govern.

2 Normative references

The fqllowing documents, in whole or in part, are_.nermatively referenced in this documept and
are inflispensable for its application. For dated-references, only the edition cited appliejs. For
undateéd references, the latest edition yof- the referenced document (includind any
amendments) applies.

IEC 60068 (all parts), Environmental teSting
IEC 60068-2-1, Environmentaltésting — Part 2-1: Tests — Test A: Cold
IEC 60068-2-2, Environméntal testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-5, Environmental testing — Part 2-5: Tests — Test Sa: Simulated solar radiation at
groungl level and guidance for solar radiation testing

IEC 60068-2-43, Basic environmental testing procedures — Part 2-13: Tests — Test M: Lpw air
presslire

IEC 6 =214 ; = 1= = ; ge of
temperature

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

IEC 60068-2-38:2009, Environmental testing — Part 2-38: Tests — Test Z/AD: Composite
temperature/humidity cyclic test

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

IEC 60747 (all parts), Semiconductor devices

IEC 60747-1, Semiconductor devices — Part 1: General
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IEC 60748-1, Semiconductor devices — Integrated circuits — Part 1: General

ISO 18909:2006, Photography — Processed photographic colour films and paper prints —

Metho

ds for measuring image stability

3 Terms, definitions and symbols

For the purposes of this standard, the terms, definitions and symbols given in IEC 60068,
IEC 60747, IEC 60748-1 and IEC 61747-1 apply.

4 S

Unles
atmo

Temp
Relati

Air pr¢ssure: 86 kPa to 106 kPa (860 mbar to 1 060 mbar)

The a

5 T

5.1
The c

shall
specifl

5.2

This t

— th
ch

- thI absolute humidity of the’ atmosphere shall not exceed 20 g/m3;

otherwise specified, all tests and measurements shall be carried out undep stg
pheric conditions for testing:

brature: 15 °C to 35 °C
ve humidity: 25 % to 85 % RH, where appropriate

bsolute humidity of the atmosphere shall not exceed 22 g/m3!

est methods

General
noice of the appropriate tests depends on-the type of devices. The relevant specifi

state which tests are applicable. Regarding the change of temperature, tes
ed in IEC 60068-2-14, is applicable.

Rapid change of temperature:'two-chamber method

est shall be in accordance with test Na, with the following specific requirements:

lower temperature~Tp shall be specified in the relevant specification and sh
psen from the test temperature of Table 1;

ndard

cation
t Na,

jall be

— the¢ higher temperature Tg shall be specified in the relevant specification and shall be

ch

psen fromcthe test temperature of Table 2;

Table 1 — Low test temperature

1 P 4 T
cowiemperature—T¢

°C
-50+3 -30+3 -10+3
—-45+3 -25+3 -5+3
-40+3 -20+3 0+3
-35+3 -15+3
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Table 2 — High test temperature

High temperature Ty
°C
+100 + 2 +75+2 +50 £ 2
+95 + 2 +70 £ 2 +45 + 2
+90 £ 2 +65 £ 2 +40 £ 2
+85 %2 +60 = 2 +35+2
+80 £ 2 +55+2 +30+2

- thl exposure time ¢4 of each of the two temperatures depends upon the thermal calpacity

of [the device. It shall be 3 h, 2 h, 1 h, 30 min or 10 min as specified insthe rejevant
specification. Where no exposure period is prescribed in the relevant specificatioh it is
uniderstood to be 3 h;

— 1, [|is the time from unloading from one chamber to loading to thejother chambef. The
trj:sition time should be:

2 min to 3 min;
20[s to 30 s;
legs than 10 s;

— the first cycle comprises the two exposure times 4 and the two transition times ¢, (see
Figure 1);

— th¢ number of cycles shall be 5, 10, 50, 100, 200 unless otherwise specified |n the
relevant specification;

— inifial measurements:
an| external visual examination;

meLchanicaI, electrical and optical tes{s. as given in the relevant specification;

— finpl measurements:
an| external visual examinatjon;

mechanical, electrical, and,optical tests: as specified at the initial measurements and in
the¢ relevant specification.

t
i < 11
— - ’4—
N /
= /
9 f
[S
©
£
Q
o) A B
ES] -
£ Time ¢
g
= t t
B et 1 — 1 |- 1 -l |-
© L |
Q.
g \ |
g \ \
______ \ (N
TA ;
<6
—
First cycle

IEC
A = start of first cycle

B = end of first cycle and start of second cycle
NOTE The dotted curve is explained in 1.3.1.5 of IEC 60068-2-14:1984.

Figure 1 — Temperature profile for the two-chamber method
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Example test conditions (for thermal shock test):
T, =-40°C, I, =+85°C, ¢4 =30 min, t, = 3 min, 50 cycles
T, =-40°C, T, =+85°C, ¢y =30 min, t, = 3 min, 100 cycles

T, =-30°C, I, =+80°C, ¢4 =30 min, t, =3 min, 100 cycles

5.3 Specified change rate of temperature: one-chamber method

— the lower temperature T, shall be specified in the relevant specification,-and shfall be
chpsen from the test temperature of Table 3;

— the higher temperature Tz shall be specified in the relevant specification and shall be
chpsen from the test temperature of Table 4;

Table 3 — Low test temperature

Low temperature T,
°C
-50+3 -30+3 =10+3
45+ 3 -25+3 -5+3
-40+3 —20 +3 0+3
-35+3 -15#3

Table 4 — High test temperature

High temperature 75
°C
+100 £ 2 +75+ 2 +50 + 2
+95+2 +70+ 2 +45 + 2
+90 £ 2 +65 + 2 +40 + 2
+85 %2 +60 + 2 +35+ 2
+80 +2 +55+ 2 +30+2

— the exposure time ¢4 of each of the two temperatures depends upon the heat capagity of
the¢ ‘device. It shall be 3 h, 2 h, 1 h, 30 min or 10 min, as specified in the reJevant
specification. Where no exposure period is prescribed in the relevant specification it is
understood to be 3 h;

— the following procedure constitutes one cycle (see Figure 2); the temperature of the
chamber shall be lowered or raised at a rate which, averaged over a period of not more
than 5 min, is either (1 + 0,2) °C/min, (3 + 0,6) °C/min or (5 £ 1) °C/min, unless otherwise
specified in the relevant specification;

— the number of cycles shall be 2, unless otherwise specified in the relevant specification;
— initial measurements:

an external visual examination;

mechanical, electrical and optical tests: as given in the relevant specification;
— final measurements:

an external visual examination;
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mechanical, electrical and optical tests: as specified at the initial measurements and in the

relevant specification.

A
T - .
5 B
Qo
[S
®© —
8 —
o
2 A
£ - -
° Time ¢
3
[
P /
Q.
IS N/
[ T. ————— —
— A .
First cycle Second cycle
Y -

>
Il

5.4

Test B

This t

start of first cycle

Figure 2 — Temperature profile for the one-chamber method

Storage (at high temperature)

, described in IEC 60068-2-2 is applicable.

est shall be in accordance with test Bb, with the“following specific requirements:

- th

+1
+9
+9
+8
+8
+7
+7
+6
+6
+5
+5

temperature shall be specified in the «elevant specification. The values sh
selected from those given below:

0°Cx2°C
°‘Ct2°C
°‘Ct2°C
°Ct2°C
°Ct2°C
°Ct2°C
°C+2°C
°C+2°C
°C+2°C
°Ct2°C
Ct2°C

IEC

all be

+45°C+2°C
+40°C+2°C
+35°C+2°C
+30°C+2°C

— the duration shall be selected from the values given below, as specified in the relevant
specification:

2h

16
24
48
72

h
h
h
h
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h
0h
2h
0h
0h
0h

1000 h

— the absolute humidity of the atmosphere should not exceed 20 g/m® (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 %.

Exam

80°C,
60°C,
60°C,

5.5

Test A

This t

ble test conditions (for high temperature storage):

240 h
240 h
500 h

Storage (at low temperature)

of IEC 60068-2-1 is applicable.

bst shall be in accordance with test Ab, with the follewing specific requirements:

- th
se

temperature shall be specified in the relevant specification. The values sh
ected from those given below:

°C+3°C
°C+3°C
°C+3°C
°C+3°C
°C+3°C
°C+3°C
°C+3°C
°C+3°C
°C+3°C

specification:
2h

16
24
48
72
96
12

h
h
h
h
h
0h

192 h

24
30

0h
O0h

all be
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50

0h

1000 h

Example test conditions (for low temperature storage):

bnts:

Jevant

levant

-20 °C, 240 h
—20 °C, 500 h
=30 °C, 240 h
5.6 Low air pressure
Test NI, specified in [EC 60068-2-T3, s applicable.
5.7 Damp heat, steady state
Test Gab, specified in IEC 60068-2-78, is applicable with the following specific.fequirem
— the¢ temperature and humidity shall be selected from Table 5 and spécified in the re
spgcification;
Table 5 — Conditions of temperature and humidity
Temperature Humidity
°C %
+40 + 2
+50 + 2
+70+ 2
+80 + 2
185 + 2 +85£5
— the¢ duration shall be selected-from the values given below, as specified in the re
sp%cification:
2
16[h
24{h
48 h
72/ h
96| h
120k
192 h
240 h
300 h
500 h
1000h

Example test conditions (for damp heat, steady state):

40 °C,
60 °C,

93% RH, 500 h
93% RH, 500 h
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Damp heat, cyclic (12 + 12-hour cycle)

Test Db, specified in IEC 60068-2-30, is applicable.

Example test conditions (for damp heat, cyclic):

40 °C,
60 °C,

5.9

Test ZLIAD, Qr\nr‘ifind in IEC 60068-2-38 _is applicable with the fnllnwing Qpnr‘ifin reguire

10 cycles

5 cycles

Composite temperature/humidity cyclic test

— the¢ duration of each condition shall not depart from the specified value by more thgn

mi
— wh

ten
h.

- re
sh

— rel
sh

n;

en the exposure to moisture, followed by cold, is performed in one \cChamber,

The specimen shall be held at low temperature for a period of 3 h;
bwn in Figure 3;

bwn in Figure 4 (with exposure to cold) or Figure 5 (without exposure to cold);
scription of temperature/humidity subcycle.

=]

e temperature of the chamber shall beicontinuously raised to the specifieg

by T

gh temperature condition shall be selected as specified in the relevant specification.

hperature shall be lowered from (25 + 2) °C to (=10 + 2) °C for a period of.not more than 1,5
ative humidity and temperature conditions of the preconditioning, shall be controlled as

ative humidity and temperature conditions of the conditiening shall be controllled as

high

perature in a period of between 1,5 try;and 2,5 h. During this period, the re¢lative

idity shall remain within the limits (93 3) %.

e temperature and relative humidity’in the chamber shall be maintained at the spIcified

h temperature and (93 + 3) %, respectively, during 5,5 h after the start of the cyclg.

nd 2,5

ed to
eriod,

nd 2,5

g) The chamber shall continue to run at a stabilized temperature of (25 + 2) °C and relative
humidity of (93 £ 3) % until the start of the cold subcycle or until the end of the 24 h cycle,

as

appropriate.
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100+
90+
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=
i 70+
1S
>
o 60,
(0]
=
© 504
S 7
1
40+
304
20
10%/
0 T —
0 12 24 Time in hours
60+
57 No specifig, rate of
cooling.is)required
53 \
50 \\
] V\
7y
L
(P
40 9
o ] \//Y/////\i/\
/ 7 > e
0
Bl a0 \/\////////
2 <&
% %
: Z
4
Preconditioning period
104
Drying period e Stabilizing period - i Initial measuremeipts
0 : —
0 12 24 Time in hours
IEC

Figure 3 — Preconditioning
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100 -
96
. Qs % 7 — ;
-~ 80 +———————— _é_ N Z
]
E 70 - Relative
< humidity
2 uncontrolled
= 60 +
o
L — ///\
& §N§/Q§§///\/
10
T T T T T T T T T T g,
0 2 4 6 8 10 12 14 16 18 20 | 22 24 Timie
in"hours
b c e f g
— g |- — o (|- |ttt P et
70 +
* *
60
50
b 40 +
D
E
[0
3 30
=3 * *
3 N R . N O R 1
1 %
* /
20 4 -a— Preferred limits
—l 1,5 — i 1,5 e —l 1,5 L] !
Permissible limits
25 ~25 | 25 25 —1 /- (see 6.3.1.2 of
10 | il il IEC 60068-2-38:2009)
) - Preferred limits
j Permissible limits
— (see 6312 aof
0 ) IEC 600683—38:2009)
T T T T T T T T T _
2 4 6 8 10 12 14 16 18 20 ({22 24 Time
in hours
104 - —_ _ _ __________________ o
* *

* Tolerance on time at these points £ 5 min.

IEC

Figure 4 — Conditioning — Exposure to humidity followed by exposure to cold
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100
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in hours
IEC

Figure 5 — Conditioning — Exposure to humidity not followed by exposure to cold

5.10 Light exposure
5.10.1 Simulated solar radiation at ground level

Test Sa, specified in IEC 60068-2-5, is applicable.

5.10.2 Simulated indoor daylight through window glass

The test method described in 5.6 of ISO 18909:2006 shall be used.


https://iecnorm.com/api/?name=e1d8b321ecc6b4ed86e9e48bf81f1b97
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