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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIQUID CRYSTAL AND SOLID-STATE DISPLAY DEVICES -

Part 3: Sectional specification for liquid crystal display (LCD) cells

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizatio omprising
all national electrotechnical committees (IEC National Committees). The ojec promote
interngtional co-operation on all questions concerning standardization in th lelds. To
this epd and in addition to other activities, the IEC publishes Internati aration is
entrudted to technical committees; any IEC National Committee interg with may
participate in this preparatory work. International, governmental and™ron s liaising
with the IEC also participate in this preparation. The IEC collaboraté janization
for Sfandardization (ISO) in accordance with conditions de the two
organfzations.

2) The fprmal decisions or agreements of the IEC on tech |ca| sible, an
interngtional consensus of opinion on the relevant subjgct psentation
from gll interested National Committees.

3) The dpcuments produced have the form of xecom=r the form
of stapdards, technical reports or guides and se.

4) In order to promote international unification, IEC NatiQna \nittees undertake to apply IEC International
Standprds transparently to the maximum| exte oss'le in their national and regional standards. Any
divergence between the IEC e Aational or regional standard shall pe clearly
indicafed in the latter.

5) The IE i arki indicate its approval and cannot be rendered responsible for any
equipment declared to b

6) Attentjon is dra elements of this International Standard may be the subject
of patent rights.

Internat s been prepared by subcommittee 47C: Optoelg¢ctronic

display i

This pa ould be

read tog

The tex

FBtS chult on VUtiIIU
47C/196/FDIS 47C/201/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

The QC number that appears on the front cover of this publication is the specification nhumber
in the IECQ Quality Assessment System for Electronic Components (IECQ).
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1

LIQUID CRYSTAL AND SOLID-STATE DISPLAY DEVICES -

Part 3: Sectional specification for liquid crystal display (LCD) cells

Scope

This sectional specification applies to liquid crystal cells of the segment type monochrome
liquid crystal display cells. It gives details of the quality assessment procedures, the inspection

requirermpents, screening sequences, sampling requirements and tes
procedures required for the assessment of liquid crystal display cells.

Instead |of the qualification approval procedure, it is allowed to ap
procedure (see rules of procedure QC 001002, subclause
approvdl procedure for the liquid crystal display cells is under

manufagtured in a defined process.

All the requirements of this specification remain valic
outin 4J7.

2

The foll
constitu
was val
on this
recent €
registerg

IEC 617

For the

3.1
productjon’}ine
a singlg

Noimative reference

pwing normative document coptains prowis

bUrpQse okthis paxt of IEC 61747, the following definitions apply.

an meas

odified by the requirem

hich, through reference in t
indicated

rement

ents set

his text,

S based
ne most

idation 1)

sét of process operations including one or several of the following manufacturing

phases:

a)
b)
c)
d)
e)

f)

electrode patterning process;
alignment treatment process;
assembly process;

liquid crystal material filling process;

finishing process;

inspection process.

NOTE - Quality assessment procedures are not included in these phases.

1) To be published.
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3.2
production lot

devices of the same type, manufactured in the same production lines and passing through the

same nominated process, normally within one month
3.3 Changes in manufacturing operations

3.3.1
major changes

any change in the manufacturing process or technology which could affect the quality or
performance of a product supplied to an approved specification, or which could require a

productfto be transferred from one similarity group to another group (see 4.4.1xelow).

responglibility of the chief inspector to decide whether the change is maj

Any mdjor change is only to be implemented with notification &
evidencp of quality to the National Supervising Inspectorate (NSI
Examplés of major changes are

a) elecyrode patterning: complete different pattern;
b) material of substrate: thickness of glass substrate
c) type|of LC material: type of electro-optical effe
d) pin dssignment change.

NOTE - Not considered as a major change: equip

4 Quality assessment procedure

Quality i i 5 d below.

41 P

For the iong ecjfication, the primary stage of manufacture
crystal ¢ i i

42 M
The maH

a) Electrode patterning process

This| process is
last ptep for the patterning electrodes.

e set of manufacturing process operations from the primary stag

It is the

by test

bf liquid

e to the

b) Alignment treatment process

This process is the set of manufacturing process operations to form the alignment layer
onto the glass substrate and to treat the controlling of the liquid crystal molecular direction.

c) Assembly process

This process is the set of manufacturing process operations comprising the seal printing

and the transfer plate assembling.
d) Liquid crystal material filling process

This process is the set of manufacturing process operations comprising the filling of liquid

crystal material between the two parallel glass substrates, and the sealing.
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e) Finishing process

This process is the final set of manufacturing process operations comprising the fitting of
polarizer and reflector, and the marking.

f) Inspection process

This process is the final set of process operations before lot release, comprising visual
inspection of dimensions, electrical and optical characteristics.

4.3 Subcontracting

When the approved manufacturer invokes the rules of procedure 11.1.2 of IEC QC001002
concerning subcontracting, he shall ensure that the following conditions are satisfied:

— the pubcontracted manufacturing process may be either a part of ah|the cell
and/for module manufacturing process, unconditionally, including s ig stepskwhich are
incofporated in them. Screening operations applied after the assgmXIW pro also be
independently subcontracted.

The NS| shall be satisfied that the chief inspector who is cettifying the hder the
IECQ system

— has |been provided with the full quality assessm i ction\documentation of any
opeffation outside the IECQ geographical area. 3 j iIde the
inspection records for each sample of the proguct

- regu nce with

the Igreed requirements.

The chi
parts frg
componjents. The NSI shalt'b

er of the
ifying the

Any chgnges in inspeclio acturmg procedures shall be reported back
to the chief inspector bd by an
approvegd chief ’4@

The ap e detail
specific sts in a

facility @ e NSI.

D

Acceptay
geograp

4.4  Structural similafity procedures
Structu imitarity a i i uction | a inspection

lots for quality assessment that shall be tested.

5 IECQ

Therefore, in case of reassessment by the extension of approved types or the change of the
design, the testing data which was performed within the same grouping products may be used.

4.4.1 Structurally similar cells

Structurally similar cells are produced by one manufacturer, essentially to the same design,
with the same material, manufacturing process and method.

The crucial criterion for the grouping of types of cells as structurally similar is that the
differences between the various types have no influence on the results of the test for which the
group has been formed.
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4.4.2 Test-dependent criteria for structural similarity

The test-dependent criteria for structural similarity applicable to group B, lot-by-lot inspections,
and group C, periodic tests, are given in table 1.

Subclause 4.4.2 a) to 4.4.2 i) specify the interpretation of these criteria for structural similarity.

a) Materials
Glass substrate: the material for glass substrate shall be the same.
Material of alignment layer: the material for alignment layer shall be the same.
Sealing material: the sealing material shall be the same.

Liqujd crystal material: the liquid crystal material shall be the same.
Matgrials of polarizer and reflector: the materials of polarizer g be the
samge.

b) Celllsize
Whgre the cells have within 150 % to 50 % area, they san\be o0 icturally
simifar.

c) Elecfrode construction
The [material and the basic design shall be the same.

d) Prodess (common)
The [basic process and process ma

e) Production lines (common)
The|cells shall be made along the s

f) MetIods and measureg
Essential technical c
e.g.] type of electjo-opti ~ flective,
tran >flective,€>)

g) Strufture
Thickness of gla

h) Marki
The used for marking, and the essential process condition of
marking

i) Rati
The [rating=Ve 8s specified on the detail specification shall be the same, excepf for the
items dependent” on the cell dimensions, such as current consumption, glectrical
capdcitance, etc.

4.5 Qualification approval procedure
4.5.1 Qualification approval tests

Qualification approval shall normally be granted when satisfactory results have been achieved
on completion of method a) of the rules of procedure (11.3.1 of QC 001002), and the
inspection requirements (including testing items, condition, final sampling size, etc.) to be used
as specified in table 2 of this specification.

However, in case of request, method b) of the rules of procedure (11.3.1 of QC 001002), may
be used, with the sampling requirements in accordance with those stated in table 7 and table 8.
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4.6 Quality conformance test

Quality conformance test is defined in 3.6 of IEC 61747-1/QC 720000.

4.6.1

Division into groups and subgroups

Division into groups and subgroups shall be in conformance with IEC 60747-10/QC 700000,
subclause 3.7. In addition, the groups and subgroups shall satisfy the following conditions:

— groups A and B: one test lot contains devices produced within a period of one month or four
weeks as indicated by the used date code(s);

— grou

p C:. samples from productions submitted for periodic testing _shall have been

man
code

— grou
man
codd

4.6.2

The gro

4.6.3

These t

4.6.4

These t

4.6.5

These t

4.6.6

These
required

They sh

4.6.7

ufactured within a period of three months as indicated by three corfsecutive mo
s or by 13 consecutive week date codes;

p D: samples from productions submitted for periodic
ufactured within a period of 12 months as indicated by 1
s or by 52 consecutive week date codes.

Groups and categories

Lips shall be in accordance with table 3.

Group A — Lot-by-lot tests

Dimensions t6 be checked

where

Dimensions to be checked as part of groups B and C shall be prescribed in the detail
specification.

Also, where applicable, optical related dimensions and the group in which they are tested shall
be given in the detail specifications.
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4.6.8 Sampling requirements (fixed sampling sizes)

1998(E)

Table 7 gives sampling requirements for group A tests and table 8 gives sampling require-
ments for group B and C tests, both for the lot size between 501 and 3 200.

The other sampling sizes shall be specified in the blank detail specification (BDS) for different
lot sizes.

4.7 Capability approval procedure

Under ¢

48 S

When s
devices

Screeni
after mq
basis, th

Addition

The tes

4.9 De¢

Before
guantitid

group Bj

year.

5 Teqg

The tes}i

display
detail sq

onsideration.

reening

creening is specified in the detail specification or the orde
in the production.

Qrvmore than one year, the lots

ance with IEC 61747-1. These tests shall be referred

rformed
periodic

or the
tests of
for one

of electrical and optical characteristics for liquid crystal

o in the
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Table 1 — Test dependent criteria for structural similarity

Substrate Electrode patterning Alignment treatment Assembly Liquid crystal Finishing Rptings
/\ material filling
[}
il
/ 3
y - - - - 8
7 [ [ c | 8 %
(0] [} [} o S =
VA AL e ~lelz| |28 ~lglz SHHEHEEE
e 4295w AEAR 5|y AL A HEEE
@ £ ] £ o £ E|la Elao| e Elao| e Bl&le]|=
/ S £ £ = = = = = = s |s|&|S
= /g\ = 9 s |= s|l=]32 gl=|E alcs|E18
E S e s ] AR 1§ 1§ Elo|lE|s
© o © o s 8 0 o 8 alSl1Llelelale L2 BT v = sl=151]2¢
T E s g = . I s le1d|c|z|ls|gle|8|c|a|la|le(B|2]=|8|<=]|%
o S o O /g\’ © o S 2 o 313 Sle 313 2lel2 313 2lxlels S|
Bl | I = 5] g o o 3 o g |[8|le|elels8le|lclB|8]lz|e|elB|18|E|815]1%
s|l = n = w a a = o a s |=|laclac|a|=lalal=|=]olac|c|=|=|8|a]|S]|=
S © ) © o) ) 5) ) o | T|T|O|D|S|c|0|a|T |||l |lalala]=
N N N N N N N N N N oyl ool oo ool lo oo
. ~ < ~ ~ A ~ 4 ~ NI RERERERERERERE R TR R ERE R RN
Test item < < < < < < B R R R R R R R R R A R R A R R
External visual examination X X X | X X X X] X]| X X
Display cosmetics X ¥ | X X X X/ X x| X X x| x] x X | x| x
Electrical characteristics at 25 °C X/ V12 | x | X AIX]I XX X]x] x| x]x X
Electrical characteristics >( ()f/ X / 2_ X1 x| x X1 x| x| x x| XX x| X
at Tamb max. and Tamb min.
Optical characteristics at 25 °C XS X X X I xPx] x| x] x] x X x| x| x X
Optical characteristics X W/( / WX /x—\x X | x| x X X | x| x X X
at Tamb max. and Tamb min.
Dimensions X X X1 X] X] X] X X
Robustness of terminations ¥ [~ A X X
Storage at high temperature / A X XIX ] x| x| x] x x| x| x X
Storage at low temperature [ | X1 X X X X] X]| X X | X ]| X X
Damp heat, cyclic (12+12-hour cycle) X XA XA X X | X ] X X] X] X X
Electrical endurance or equivalent
accelerated stress testing X X \X/ X ,/ X / X
Light exposure / XA X X X
Permanence of marking Q 717/, X
Soldering ? / |~
Resistance to soldering heat ” /
and rapid change of temperature,
followed by either
— damp heat, cyclic or low air pressure
— electrical and optical characteristics test
Mechanical shock or vibration, followed by X X X X]| X]| X X X X
— acceleration, steady state
— electrical and optical characteristics test

NOTE — A cross (X) in the table denotes that the criterion is mandatory for the corresponding test.

Y This item depends on the termination method.

(2)8661:031 0 €-17.19
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Table 2 — Qualification approval tests

Sub- IEC publi- | Condition of tests {Category | Category |l Category Il
Group |group Tests cation
n c n c n c
0-1 |[External visual 61747-5 1)
examination
0-2 |Visual defects Black spot and
open, short
0 0-3A | Electrical 61747-6 V) | To be specified 24 0 40 0 40 0
0-3B |characteristics in the detail

specification

D-4 | Optical characteristics /\(

at 25 °C

-1 |Dimensions 61747-5

V%

1 -2 [Robustness of 61747-51)
terminations (D)

|-3 | Soldering (D) <

P-1 | Resistance to soldering
heat and change of
temperature, followed

— damp heat, cyclic
or low air pressure
— electrical and optical
characteristics test
2 (D)

<
3
)

P-2 [Shocks or vibratio
followed by
— acceleration,

state

equwal acceterat specified in the

— electrical and opti
char cterlstics“te
(D)

B-1 EIectr e or b Condition to be 3 0 5 0 5 0

stres in D) detail specification
B-2 [ S ge\(at hjg 240 h for CAT.I 3 0 5 0 5 0
mpe e) ) 500 h for CAT.II
3 1 000 h for CAT.III

1 000 h for CAT.III

&\\% }‘\\> 240 h for CAT.| 3 | 0| s 0 5 0
p txe) 500 h for CAT.II

B-4 nght exp ure To be specified in 3 0 5 0 5 0
(D) the detail
3-5 |Permanence of marking specification 3 0 5 0 5 0

(D)

NOTE 1 — In this table:
n = sample size
¢ = group acceptance criterion (permitted number of defectives per group or subgroup)
D = destructive

NOTE 2 — The following items are not applied to the panel without the terminal leads:
1-2, 1-3 and resistance to soldering heat of 2-1.

1) To be published.
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Table 3 — Groups and categories of assessed quality

Group Category | Category Il Category Il
Screening X
A X X
B X (NOTE) X
c X (NOTE) X

NOTE - Annually, one lot meets the B and C group inspection requirements.

Table 4 — Group A — Lot-by-lot tests
N\
Subgroup Tests IEC publication \\Qeta}s\e%skco}c(gtions
Al External visual examination 61747-51) \
A2 Display cosmetics T\Ege éRecW
A3 Electrical and optical 61747-61) e spegified in ac¢ordance with
A4 characteristics the applicable methodls
NOTE - Tlhose tests which are not specified in this specificationéhal}/bg spéwie i the)etail specificatign.
Table 5 — Group Lot-hy-lot\tests
Subgropp Tests ( | ublic t%\ B Details and conditiong
Bl Dimensions \®7-5 1 In accordance with the drawing piven
(interchangeabjlity) (-\ in the detail specification
B4 Soldering I\ (D)(\ 4755 1) To be specified
B5 Ch €o To be specified (detection of intermittent
teRaperatur ( failures)
B6 Accelegatio eady(state, To be specified, depending on gncapsulation
/\ (D (if required by the blank detail specification)
B8 lectricakendutran - 168 h (method to be specified)
(D)
B9 torag}\eat high 61747-51) 168 h (at maximum storage temperature)
<\ t mWre) (D)
Subgrgup C&ifie Mof Attributes information as specified in the blank
CRRL \rel{ased ts detail specifications
NOTE - Ih case-of catehfy |, see 2.6 in the generic specification.
Those tedts'which are not specified in this specification shall be specified in the detail specification.

The item (D) means the destructive tests.

1) To be published.
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Table 6 — Group C: Periodic tests

Subgroup Tests IEC Details and conditions
publication
C1 Dimensions 61747-51) In accordance with the drawing given
in the detail specification

C2a Electrical and optical characteristics 61747-5 1) To be specified in the detail specification
(design parameter)

C2b Electrical and optical characteristics 61747-6 1 To be specified, for example, measurements
(different condition) at temperature limits

C2c Electrical and optical rating verification To be specified in the detail specification

Cc3 Robustness of terminations (D) 61747-5 1

C4 Soldering

C5 Resistance to soldering heat and rapid

change of temperature, followed by

— low air pressure

— electrical and optical
characteristics test (D)

C6 Mechanical shock or vibration,
followed by

— acceleration, steady state

— electrical and optical

characteristics test (D)
Cc7 Damp heat cyclic < (b)\
C8 Electrical endurance or equivalen

accelerated stress testing

C9a Storage (at high temperature) \(D)(\ 6 7W
C9b Storage (at low em\ Y(_\\(\Q) 3

Clia Light expostf*e\

~_ o
Cllb Permg&enc{of}éﬁ\%\ \\@)

CRRL| Wc ds of released lots Attributes information as spdcified
/\ A in the blank detail specificatipns

>

NOTE - Tlhose tests whigh\are net specified inthis specification shall be specified in the detail specificatid
The item [D) means the desthuctiventest

N

1) To be published.



https://iecnorm.com/api/?name=0317aa449a6956809ef4833d0813675d

61747-3 © IEC:1998(E) ~ 13-

Table 7 — Sampling requirements for group A tests

Subgroup Category | Category Il Category Il
n c n c n c
Al 8 0 13 0 13 0
A2 8 0 13 0 13 0
A3 8 0 13 0 13 0
A4 8 0 13 0 13 0
NOTE - In this table:
n = fixed sample size
C = groupracceptarce—criterton
Table 8 — Sampling requirements for group B ay&&x/
Spubgroup Category | Catewll \\ egor) 1
; : RN > ; :
Bl C1 5 0 8 0‘ 8 0
5 0 8 0 8 0
5 0 > 8 0
5 0 < 8 0 8 0
5 0 8 0
B4 5 0 8 0 8 0
OQ 8 0 8 0
B5 5 8 0 8 0
B6 0 8 0 8 0
3 5 0 5 0
B8 3 5 0 5 0
B9 > 0 5 0 5 0
0 5 0 5 0
3 0 5 0 5 0
3 0 5 0 5 0
NOTE - In] \)
n = fixed g
c = group riteripn
Table 9 — Screening test item and conditions
Item Details and conditions
Burn in Operation at specified maximum temperature for more than 6 h. Details to be specified in the
specification
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