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1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIQUID CRYSTAL DISPLAY DEVICES -

Part 20-3: Visual inspection — Active matrix colour
liquid crystal display modules

FOREWORD

The] International Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢on
all |national electrotechnical committees (IEC National Committees). The object of IEC is_'te
inteynational co-operation on all questions concerning standardization in the electrical and electronic fig
this| end and in addition to other activities, IEC publishes International Standards, Technical Specifi

prising
romote
Ids. To
ations,

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

PuHblication(s)”). Their preparation is entrusted to technical committees; any IEC National, Committee int

Erested

in the subject dealt with may participate in this preparatory work. International,, governmental ar]d non-
governmental organizations liaising with the IEC also participate in this preparation. \\EC collaborates|closely
with the International Organization for Standardization (ISO) in accordance with\/eonditions determined by
agrégement between the two organizations.

2) Thel formal decisions or agreements of IEC on technical matters express, as-neafly as possible, an interpational
congensus of opinion on the relevant subjects since each technical committee has representation from all
interested 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 madg to ensure that the technical content| of IEC
Publications is accurate, IEC cannot be held responsible fof the way in which they are used or for any
mis|nterpretation by any end user.

4) In grder to promote international uniformity, IEC National\Committees undertake to apply IEC Publ{cations
transparently to the maximum extent possible in theiraational and regional publications. Any divgrgence
betyveen any IEC Publication and the corresponding national or regional publication shall be clearly indi¢ated in
the [latter.

5) IEC]itself does not provide any attestation of conformity. Independent certification bodies provide conformity
asspssment services and, in some areas, actess to IEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent certification bodies.

6) All ysers should ensure that they have the-latest edition of this publication.

7) No Jiability shall attach to IEC or its~directors, employees, servants or agents including individual expgrts and
merhbers of its technical commiftees and IEC National Committees for any personal injury, property damage or
othg¢r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fegs) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any otler IEC
Publications.

8) Attgntion is drawn tothe-Normative references cited in this publication. Use of the referenced publicafions is
indispensable for the cofrect application of this publication.

9) Attgntion is drawn“{o the possibility that some of the elements of this IEC Publication may be the supject of
patent rights.AEC shall not be held responsible for identifying any or all such patent rights.

Internptional~Standard IEC 61747-20-3 has been prepared by IEC technical committe¢ 110:

Electrpnic display devices.

This first edition cancels and replaces the first edition of IEC 61747-5-2 published in 2011.
This edition constitutes a technical revision.

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

a) document numbering was changed to align with the new numbering of IEC 61747.
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The text of this standard is based on the following documents:

FDIS Report on voting
110/725/FDIS 110/740/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.

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

A list

pf all parts of the IEC 61747 series, under the general title Liquid crystal display;d

can b¢ found on the IEC website.

The ¢

bmmittee has decided that the contents of this publication will remain_unchange

pvices,

d until

the sfability date indicated on the IEC website under "http://webstore.iec:ch” in thg data
relatefl to the specific publication. At this date, the publication will be

e reg¢onfirmed,

e withdrawn,

e replaced by a revised edition, or

e anpended.

A bilingual version of this publication may be issued aba/later date.
IMPOQRTANT - The 'colour inside' logo.on the cover page of this publication indigates
that| it contains colours which -are considered to be useful for the cofrect
undgrstanding of its contents. Users should therefore print this document using a
colopr printer.
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INTRODUCTION

This part of IEC 61747 facilitates the visual inspection of the image defect of LCD modules by
human eyes subjectively. Visual inspection is performed at specified conditions and criteria.
The objective measurement method of visual image defects with an instrument will be studied
and standardized.
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LIQUID CRYSTAL DISPLAY DEVICES -

Part 20-3: Visual inspection — Active matrix colour
liquid crystal display modules

1 Scope

This
gener
liquid

definifions and the method for visual defect inspection.

NOTE
develoq

NOTE }
accepts

2 N

The fq
are in
undat
amen

IEC 6
and m

3 T

bl rules for visual inspection of the active area of transmissive type active matrix
crystal display modules by the human eye. Furthermore, this standard includes

Mura is excluded from this standard because it was not clearly specified at the ‘time this standa
ed.

Restrictions on defect types, number, and sizes are specified in the ‘\quality contract (c
nce specification and incoming inspection specification).

prmative references

llowing documents, in whole or in part, are normatively referenced in this docume
Hispensable for its application. For dated references, only the edition cited applie
bd references, the latest edition of the, ‘referenced document (including
iments) applies.

747-10-2:2014, Liquid crystal display~devices — Part 10-2: Environmental, endt
echanical test methods — Environmental and endurance

brms, definitions and abbreviations

pvides
colour
Hefect

rd was

stomer

Nt and
s. For
any

rance

For the purposes of this document, the following terms, definitions and abbreviations apply.

ample,

3.1 |General

311

visua| inspection

methdd of checking display defects with the human eye

Note 1 |tocentry: The limitation on display defects depends on supplier and customer. Therefore a limit
with welll-defined observation and operational conditions, can be used as a reference for the defect level.
3.2

defect

any observable abnormal phenomenon appearing in the active display area

EXAMPLE Figure 1 shows a classification of defects into two categories. The first category is classified as
defects with a clear boundary, and the second category is classified as defects with an unclear boundary. The
latter category is not yet well defined, and hence difficult to evaluate. For this reason, defects in the second
category are excluded from this standard.


https://iecnorm.com/api/?name=233e2ed52cc06bd148a9d099d129962b

IEC 61747-20-3:2016 © IEC 2016 -7-

3.21
subp

defecf in the smallest pixel element when it appears in@a-state different from the intende

EXAMHLE Bright subpixels appear on a dark pattern, and dark.subpixels appear on a bright pattern.

3.2.2
brigh
defec

EXAMHLE Figure 2 a) shows a single subpixel bright defect of red, green, and blue respectively. Figu

shows
Figure
areas.

small

: A
Bright E —
____ Subpixel . . ' |
defect Single Intermediate :
__ Clear | Dark E _
boundary :
Plural Adjacent bright E ~1 Point
) H defect
Adjacent dark ' —
)
]
Defect — _[ Foreign material E —
Bubble E ]
v =l
_[ Line defect
Scratch & dent defect

| Unolear Mura [\ farge |

Figure 1 — Classification of defects by visual-inspection

IEC

ixel defect

subpixel defect
{ which appears bright on the screen-when a dark pattern is displayed

wo adjacent bright subpixel defects connected or disconnected in a horizontal and/or vertical one-pi
2 c) shows three adjacent bright,'subpixel defects connected in three horizontal and/or vertical s

l one

re 2 b)
el area.
ubpixel
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R IREHED ICREND

IEC
Figure 2 a) - Examples of one bright subpixel defect
IEC
Figure 2 b) — Examples of two adjacent bright subpjxel defects
IEC
Figure 2 c) —-Examples of three adjacent bright subpixel defects
Figure 2 — Examples of bright subpixel and adjacent subpixel defects
in.case of an RGB primary colour display
3.2.3
dark subpixel defect
defec{ which appé€ars dark on the screen when a bright pattern is displayed
EXAMHLE, (Figure 3 a) shows a single subpixel defect of the dark-type of red, green, blue, respectively. Fiqure 3 b)
shows fwé.adjacent dark subpixel defects connected or disconnected in a horizontal and/or vertical one-pixgl area.
j i i i erti ixe| areas.

Figure
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GCEMCE  GOmEEe  GORECH

Figure 3 a) — One dark subpixel defect

Rl [ (B CHENER  BENCHE

R R RNEEE HHEELE
HHRER RENELE BUEHEE

Figure 3 b) — Two adjacent dark subpixel defects

ENECCE ACNRCR
HUME0R SONE0A
HUEHCE BONECA

IEC

IEC

RN

CNMECR  WORECE
CNEECR  EWmECE

Figure 3.c) - Three adjacent dark subpixel defects

IEC

Figure 3 — Examples of dark subpixel and adjacent subpixel defects
in case of RGB primary colour display

3.24
intermediate subpixel defect
defec{ which appears with an intermediate luminance level on the screen when a bright or
dark gattern is.displayed

3.25
clustersubpixet-defect
at least two subpixel defects in a specified area or within a specified distance with many
subpixel defects

EXAMPLE Figure 4 a) and Figure 4 b) show an example of bright and dark cluster subpixel defects in which the
minimum distance between the defects is specified. “d,” and “d,” stand for horizontal and vertical minimum distance.
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— 1

dy, > minimum distance dp, < minimum distance

-
'I

Ny
\

Pass Fail

> minimum distance
d,, < minimum distance

v

&

|

Figure 4 a) — Bright subpixel defect to bright subpixel defect

dy, > minimum distance
- =

0
|

EC

-

dp < minimum distance

— o
| ] -

Pass Fail

d,, > minimum distance
< minimum distance

\2

=

Figure 4 b) — Dark subpixel defect'to dark subpixel defect

1

EC

Figure 4 — Examples of minimum.distance between subpixel defects

3.2.6
line dffect
vertical or horizontal line which appears in the bright or dark state when a dark or |bright

patterp is displayed

3.2.7
bright line defect
line thfat appears bright'on the screen when a dark pattern is displayed

3.2.8
dark line defect
line that appears dark on the screen when a bright pattern is displayed

3.2.9
scratch and dent defect

defect on top of or underneath the polarizer or other optical components in the active display
area

3.2.10
scratch defect
light (white) line that can be seen over a darker background and does not vary in size

3.2.11
dent defect
light (white) spot that can be seen over a darker background and does not vary in size

3.212
foreign material defect
defect that is located between the panel and backlight unit
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3.2.13

bubble defect

defect that is caused by a cavity or gas in the liquid crystal material in the paste of the
polarizer/reflector

3.2.14
light leakage defect
light that is visible between the top case (chassis) and outer black matrix in a bezel open area

EXAMPLE Figure 5 shows an example of a light leakage defect.

Bezel
‘/
Outer black matrix
Active area
Light leakagé
Py

IEC

Flgure 5 — Example of light leakage between the-top case and outer black matrjx

3.2.1§
mura
non-uniformity

visuallimperfection in luminance or chromaticity

[SOURCE: IEC 61747-1-2:2014, 3.3.20]

3.3 |Abbreviations
DUT | device under test

4 Vjsual inspectionymethod and criteria

4.1 |[Standard inspection conditions
411 Ambient conditions

4.1.1.1 Temperature and humidity

All visual inspection shall be carried out at the temperature specified in IEC 61747-10-2:2014,
Clause 4.

All visual inspection shall be carried out at the humidity specified in IEC 61747-10-2:2014,
Clause 4.

4.1.1.2 Illuminance

All visual inspection shall be carried out at the illumination levels as specified in the detail
specification. The illumination level shall be adjusted in such a way that it allows for an
accurate visual inspection.
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Visual inspection conditions

1 Viewing angle range

The inspection shall be conducted within the specified viewing angle range of the liquid
crystal display modules.

4.1.2.

2 Viewing distance

The distance between the DUT and the inspector’'s eyes should be set at optimum distance.
The optimum distance depends on pixel size, display size, application type, and defect size.

4.1.3 Electrical driving conditions

4.1.3.1 Driving supply voltage or current of DUT

The specified voltage and/or current shall be supplied to the DUT.

4.1.3.2 Test pattern

Test gatterns shall be specified in the detail specification. For example, the test pattenns for
visual|inspection are the full raster of white, black, grey and all primary colour patterns|under

the specified luminance range.

4.2 |Standard inspection method
4.21 Setup of inspection equipment and liquid-crystal display modules
The DUT will be installed on a rotatable fixture“to enable changes in the horizontal and

vertical viewing direction range. Alternatively;<the inspector moves around and the [

fixed.

Turn @n the direct current power supply ‘and pattern generator and warm up for stabiliz

Suppl
suffici

4.2.2
The i

exami

periodically trained with specified limit samples in order to accurately carry out the
hation.
Inspection and record of result

4.2.3

4.3
4.3.1

y the driving voltage and pattern to the DUT. The warm-up time of the DUT sh
ently long to obtain a stable\signal, necessary for the visual inspection.

Inspector and limit sample for visual inspection

UT is

ation.
all be

nspector shall have (corrected-to) normal vision, normal colour vision and shgll be

visual

e and

Criteria

Bright subpixel defects

The maximum number of bright defects shall be specified in the specification.

— One subpixel: To be specified in the detail specification.

— Adjacent subpixels: To be specified in the detail specification.

— Total amount of bright subpixels: To be specified in the detail specification.

4.3.2

Dark subpixel defects

The maximum number of dark defects shall be specified in the specification.
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— One subpixel: To be specified in the detail specification.

— Adjacent subpixels: To be specified in the detail specification.

— Total amount of dark subpixels: To be specified in the detail specification.

4.3.3 Intermediate subpixel defects

The maximum number of intermediate defects shall be specified in the specification.

— One subpixel: To be specified in the detail specification.

— Adjacent subpixels: To be specified in the detail specification.

—  Totalamountof cnhpivnle- To be epnhifinrl nthe detail epnﬁifihnfinn

4.3.4 Cluster subpixel d

The mlaximum number of cluster defects shall be specified in specification.

efects

The minimum distance between subpixel defects (d, and d,,, see Figure¥4) shall also be

speciffed.

— Cluster subpixels: To be specified in the detail specification.

4.3.5 Bright line defects

All tyges of bright line defects such as vertical, horizontal or-cross are not allowed.

4.3.6 Dark line defects

All tyges of dark line defects such as vertical, horizontal or cross are not allowed.

4.3.7 Scratch and dent defects

The criteria for scratch and dent defects*are provided in Table 1 and Figure 6. The symbol of

a” and “b” indicates the major axis and minor axis of the polarizer defect. Extraheous

substances which can be wiped>oéut, such as fingerprints or particles, are not consid¢red a
defec{. Scratches and dents logated on the black matrix (outside of the active area) are not

considered defects.

Table 1 — Criteria for scratch and dent defects

Item

Criteria

Scratghes Linear (a > 2b)

Minimum < width [mm] < maximum, minimum < length [mm] < maximum, ]

(number of defects)< maximum

=

Dents Circular (a < 2b)

Minimum < average diameter, (a + 5)/2 [mm] < maximum, N (number of

defects) < maximum

Figure 6 — Shape of scratch and dent defects

4.3.8 Foreign material and bubble defects

The criteria for foreign material such as dust, thread, etc, located inside the DUT, and bubbles
such as air, gas, etc., are provided in Table 2 and Figure 7.
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Table 2 — Criteria for foreign material and bubble defects

Item Criteria
Foreign material N (number of defects): maximum size of defects < max [a, b]
Bubbles N (number of defects): maximum size of defects < max [a, b]

4.3.9
There

Figure 7 — Shape of foreign material and bubble defects

Light leakage defects

shall be no visible light from the backlight unit around the edges'of the screen.
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