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1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LCD MULTI-SCREEN DISPLAY TERMINALS -
Part 2: Measuring methods

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 areas, access to |[EC marks 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 63181-2 has been prepared by IEC technical committee 100:
Audio, video and multimedia systems and equipment.

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

FDIS Report on voting
XXIXX/EDIS XXIXX/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.
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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.

The National Committees are requested to note that for this document the stability date
is ...

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE
DELETED AT THE PUBLICATION STAGE.
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LCD MULTI-SCREEN DISPLAY TERMINALS -

Part 2: Measuring methods

1 Scope

This part of IEC 63181 specifies measuring methods for LCD multi-screen display terminals.
To evaluate the characteristics of LCD multi-screen display terminals, the following
measurement items are specified:

— Gap (physical, optical) -- Detailed splicing precision;

— Splicing deviation — Splicing accuracy of active areas of LCD splicing screen;

— Installation deviation -- The flatness of terminal surfaces in vertical and horizontal
directions;

— Luminance uniformity — Luminance uniformity of adjacent LCD units;
— Chromatic uniformity — Chromatic uniformity of adjacent LCD units.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of 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 60107-1:1997 Method of measurement on receivers for television broadcast
transmissions Part1: General considerations measurements at radio and video frequencies.

IEC 61747-30-1:2012 Measuring methods for liquid crystal display modules — Transmissive
type.

IEC 63181-1 LCD Multi-screen display terminals — Part 1: Conceptual model

3 Terms and definitions

For the purposes of this document, the terms and definitions defined in IEC 63181-1 are
applied in this document.

4 Measuring conditions

4.1 Standard measuring environmental conditions

Measurements shall be carried out under the standard environmental conditions:

e Temperature: 25°C + 3 °C;

e Relative humidity: 25 %RH ~ 85 %RH;
e Atmospheric pressure: 86 kPa ~ 106 kPa;
e llluminance range: <1 Ix.

When different environmental conditions are applied, they shall be noted in the measurement
report.
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146 4.2 Optical measuring distance

147 We provide two measurement distance options to perform the measurement:

148  Option 1 (Recommended): non-contact measurement

149 In this option, the measurement distance shall set to 3 times the height of the single LCD
150 units; the measurement device shall perpendicular to test point(s) during entire measurement.
151 Option 2: contact measurement

152 In this option, there has no measurement distance between LCD units and measurement
153 device, which means the measurement device will directly contact the surface of LCD units for
154  test point(s) during entire measurement.

155 5 Measuring methods of structure test for LCD multi-screen display terminals

156 5.1 Physical gap
157 511 General
158  The purpose of this test is to measure the gap between two sides of adjacent LCD units.

159 5.1.2 Method of measurement

160  Apply feeler gauge to measure all the adjacent screen sides of the LCD splicing screen,
161 choose the largest data recorded as physical gap (See Figure 1 shown as below):

V4
Va2
Active
Active
Area
Area
o 1 o 1
1 1 1 A
! L vy
1 1
Active Active
Area Area
1 1
1 1

162 —
163 Key

164 Vi, Hq the optical gap
165 Vo, Hy the physical gap

166 Figure 1 — lllustration for physical gap and optical gap
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5.2 Optical gap
5.21 General

The purpose of this test is to measure the gap between the boundaries of two adjacent active
areas in LCD splicing screen.

5.2.2 Method of measurement

a) Input a full white signal to LCD multi-screen display terminals, set all LCD units of LCD
splicing screen to standard states that are factory default settings or manufacturer
specified settings;

b) Apply calliper to measure all the distance between the boundaries of each two adjacent
active areas in LCD splicing screen, record the largest data as optical gap (See Figure 1
as shown above).

5.3 Splicing deviation
5.3.1 General

The purpose of this test is to measure the displacement of active areas (in pixel) in LCD
splicing screen.

5.3.2 Method of measurement

a) Set all LCD units in LCD splicing screen to standard states that are factory default
settings or manufacturer specified settings;

b) Input a graduation & circle signal separately to each 2-by-2 LCD units in LCD splicing
screen;

c) Preliminarily measure the effect of whole LCD splicing screen by the circle signal (See
Figure 2 a) as shown below);

d) Accurately measure the displacement of the boundaries of two adjacent active areas in
vertical and horizontal directions of the LCD units by the partial graduation signal (See
Figure 2 b) as shown below):

IR 11 LI
GRANGFECTIOIEE LY

TT 11 T TTT
I GRASPECIDIZERLL
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a) Test signal
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5.4

b) Partial test signal
Figure 2 — lllustration for test signal

LCD multi-screen display terminals installation deviation

5.4.1 General

The purpose of this test is to verify the flatness and installation deviation of LCD multi-screen
display terminals, including diagonal deviation, edge flatness, LCD splicing screen display
surface flatness, vertical installation deviation.

5.4.2 Method of measurement

a)

b)

Define the four corners of LCD splicing screen as A, B, C, D (See Figure 3 as shown
below);

Measure the length of AC and recorded as L,,, measure the length of BD and recorded as
Lgc, then diagonal deviation is calculated as AL =L, — Ly~ . Assuming the LCD splicing
screen display surface is under flatness condition, if AL #0, it means that the surfaces is
not in flatness condition, or otherwise;

Measure the edge lengths of AB, BD, CD, AC, compare the lengths of AB and CD with the
width of the LCD splicing screen without installation deviation, record the differences as
ALyqq @nd AL 0023 compare AD and BC with the accurate height of the LCD splicing

screen without installation deviation, record the differences as ALy, .1 and ALy;gp5 -
The differences are edge flatness;

Measure the LCD splicing screen display surface flatness by calculating the differences of
AL = L, — Lpcin part b) with assuming the all the outer edges of LCD splicing screen are

aligned. If AL =0, it means that the surfaces is not in flatness condition, or otherwise;

Hang a vertical plumb from B point, measure and calculate ZEBD in degree as LCD
splicing screen vertical installation deviation (See Figure 4 as shown below).

A pe - B

NOTE 1 A, B, C, D is the four vertexes of the LCD splicing screen

NOTE 2 The idea gap between LCD units at any installation for calculation is 0

Figure 3 — lllustration for diagonal distances



