
 

IEC 61747-30-5 
Edition 1.0 2019-01 

INTERNATIONAL 
STANDARD 
 

Liquid crystal display devices –  
Part 30-5: Optical measuring methods of transmissive transparent LCD modules 

IE
C

 6
17

47
-3

0-
5:

20
19

-0
1(

en
) 

  
  

® 
 

 

colour
inside

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-30-5:2019
https://standards.iteh.ai/catalog/standards/sist/54977462-ee2f-4fb8-a835-

812048626f4b/iec-61747-30-5-2019



 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2019 IEC, Geneva, Switzerland  
 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form 
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from 
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC 
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or 
your local IEC member National Committee for further information. 
 

IEC Central Office Tel.: +41 22 919 02 11 
3, rue de Varembé info@iec.ch 
CH-1211 Geneva 20 www.iec.ch 
Switzerland 

 
About the IEC 
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies. 
 
About IEC publications  
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigendum or an amendment might have been published. 
 
IEC publications search - webstore.iec.ch/advsearchform 
The advanced search enables to find IEC publications by a 
variety of criteria (reference number, text, technical 
committee,…). It also gives information on projects, replaced 
and withdrawn publications. 
 
IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on all new IEC publications. Just Published 
details all new publications released. Available online and 
once a month by email.  
 
IEC Customer Service Centre - webstore.iec.ch/csc 
If you wish to give us your feedback on this publication or 
need further assistance, please contact the Customer Service 
Centre: sales@iec.ch. 
 

Electropedia - www.electropedia.org 
The world's leading online dictionary on electrotechnology, 
containing more than 22 000 terminological entries in English 
and French, with equivalent terms in 16 additional languages. 
Also known as the International Electrotechnical Vocabulary 
(IEV) online. 
 
IEC Glossary - std.iec.ch/glossary 
67 000 electrotechnical terminology entries in English and 
French extracted from the Terms and Definitions clause of 
IEC publications issued since 2002. Some entries have been 
collected from earlier publications of IEC TC 37, 77, 86 and 
CISPR. 
 
 

 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-30-5:2019
https://standards.iteh.ai/catalog/standards/sist/54977462-ee2f-4fb8-a835-

812048626f4b/iec-61747-30-5-2019



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 61747-30-5 
Edition 1.0 2019-01 

INTERNATIONAL 
STANDARD 
 

Liquid crystal display devices –  
Part 30-5: Optical measuring methods of transmissive transparent LCD modules 
 

 
 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

 
 

ICS 31.120 

 

ISBN 978-2-8322-6420-1 
 

  
  

® Registered trademark of the International Electrotechnical Commission 

® 
 

   Warning! Make sure that you obtained this publication from an authorized distributor. 

 

colour
inside

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-30-5:2019
https://standards.iteh.ai/catalog/standards/sist/54977462-ee2f-4fb8-a835-

812048626f4b/iec-61747-30-5-2019



 – 2 – IEC 61747-30-5:2019  IEC 2019 

CONTENTS 

FOREWORD ........................................................................................................................... 4 
1 Scope .............................................................................................................................. 6 
2 Normative references ...................................................................................................... 6 
3 Terms, definitions, symbols and units .............................................................................. 6 
4 Measurement conditions .................................................................................................. 7 

4.1 Standard measurement environmental conditions ................................................... 7 
4.2 Standard measurement darkroom conditions........................................................... 8 
4.3 Standard measurement locations ............................................................................ 8 

5 Measurement methods of on-screen properties ............................................................... 8 
5.1 Measurement equipment and its setup .................................................................... 8 
5.2 Measurement methods ............................................................................................ 9 

6 Measurement methods of through-screen properties ..................................................... 10 
6.1 Luminous transmittance and its uniformity ............................................................ 10 

6.1.1 Purpose ......................................................................................................... 10 
6.1.2 Measurement conditions ................................................................................ 10 
6.1.3 Measurement methods .................................................................................. 10 

6.2 Transmitted haze .................................................................................................. 11 
6.2.1 Purpose ......................................................................................................... 11 
6.2.2 Measurement conditions ................................................................................ 11 
6.2.3 Test apparatus .............................................................................................. 11 
6.2.4 Procedure ...................................................................................................... 13 
6.2.5 Results .......................................................................................................... 14 
6.2.6 Reporting ....................................................................................................... 14 

6.3 Colour shift ........................................................................................................... 14 
6.3.1 Purpose ......................................................................................................... 14 
6.3.2 Measurement conditions ................................................................................ 14 
6.3.3 Test apparatus .............................................................................................. 14 
6.3.4 Procedure ...................................................................................................... 15 
6.3.5 Reporting ....................................................................................................... 15 

6.4 Contrast ratio offset .............................................................................................. 16 
6.4.1 Purpose ......................................................................................................... 16 
6.4.2 Measurement conditions ................................................................................ 16 
6.4.3 Test apparatus .............................................................................................. 16 
6.4.4 Procedure ...................................................................................................... 16 
6.4.5 Reporting ....................................................................................................... 17 

6.5 Sharpness ............................................................................................................ 17 
6.5.1 Purpose ......................................................................................................... 17 
6.5.2 Measuring conditions ..................................................................................... 17 
6.5.3 Test apparatus .............................................................................................. 17 
6.5.4 Procedure ...................................................................................................... 18 
6.5.5 Results .......................................................................................................... 18 
6.5.6 Reporting ....................................................................................................... 20 

6.6 MTF and Michelson contrast ratio ......................................................................... 20 
6.6.1 Purpose ......................................................................................................... 20 
6.6.2 Measurement conditions ................................................................................ 20 
6.6.3 Measurement methods .................................................................................. 20 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-30-5:2019
https://standards.iteh.ai/catalog/standards/sist/54977462-ee2f-4fb8-a835-

812048626f4b/iec-61747-30-5-2019



IEC 61747-30-5:2019  IEC 2019 – 3 –  

6.6.4 Reporting ....................................................................................................... 22 
7 Contrast ratio and colour coordinates with the incident illumination originating 

from objects behind the screen ...................................................................................... 22 
7.1 Purpose ................................................................................................................ 22 
7.2 Measurement method with white light source ........................................................ 24 

7.2.1 General ......................................................................................................... 24 
7.2.2 Measurement conditions ................................................................................ 24 
7.2.3 Measurement method .................................................................................... 24 

7.3 Measurement method with collimated or directional light source ........................... 25 
7.3.1 Purpose ......................................................................................................... 25 
7.3.2 Measurement conditions ................................................................................ 25 
7.3.3 Measurement method background ................................................................. 26 
7.3.4 Measurement method .................................................................................... 26 

Bibliography .......................................................................................................................... 27 
 
Figure 1 – Measurement points ............................................................................................... 8 
Figure 2 – Measurement equipment and its configuration ........................................................ 9 
Figure 3 – Measurement configuration with light source ........................................................ 10 
Figure 4 – Schematic arrangement of the apparatus (TOP view) ........................................... 13 
Figure 5 – Measurement system and its configuration ........................................................... 15 
Figure 6 – Reference object and its configuration ................................................................. 16 
Figure 7 – Example reference object and its configuration .................................................... 18 
Figure 8 – Luminance curve of reference object .................................................................... 19 
Figure 9 – Definition of test parameters ................................................................................ 20 
Figure 10 – Reference object and its configuration................................................................ 21 
Figure 11 – Relationship between stripe frequency and MTF ................................................ 22 
Figure 12 – Geometry of the transparent display and the bright background object ............... 23 
Figure 13 – Case with bright backgrounds ............................................................................ 23 
Figure 14 – Measurement configuration for transparent display with background object ........ 25 
 
Table 1 – Measurements ....................................................................................................... 13 
Table 2 – Measurement results ............................................................................................. 16 
Table 3 – Data summary for contrast offset ........................................................................... 17 
Table 4 – Example of reported specification of two-dimensional LMD ................................... 18 

 

  

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-30-5:2019
https://standards.iteh.ai/catalog/standards/sist/54977462-ee2f-4fb8-a835-

812048626f4b/iec-61747-30-5-2019



 – 4 – IEC 61747-30-5:2019  IEC 2019 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
LIQUID CRYSTAL DISPLAY DEVICES –  

 
Part 30-5: Optical measuring methods of transmissive  

transparent LCD modules 
 

FOREWORD 
1) 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. 

2) 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.  

3) 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. 

4) 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. 

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

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

7) 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.  

8) 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. 

9) 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 61747-30-5 has been prepared by IEC technical committee 110: 
Electronic display devices. 

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

FDIS Report on voting 

110/1047/FDIS 110/1070/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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A list of all the parts in the IEC 61747 series, under the general title Liquid crystal display 
devices, 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  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

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

 

IMPORTANT – 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 this document using a 
colour printer. 
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LIQUID CRYSTAL DISPLAY DEVICES –  
 

Part 30-5: Optical measuring methods of transmissive  
transparent LCD modules 

 
 
 

1 Scope 

This part of IEC 61747 specifies the standard measurement conditions and measuring 
methods for determining the optical properties of transparent liquid crystal display modules 
which operate in a transmissive mode. 

More specifically, this document focuses on three particular aspects of the transparent 
properties, i.e. transmittance, haze, and image distortion. 

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 61747-1-2, Liquid crystal display devices – Part 1-2: Generic – Terminology and letter 
symbols 

IEC 61747-30-1, Liquid crystal display devices – Part 30-1: Measuring methods for liquid 
crystal display modules – Transmissive type 

ISO 11664-1, Colorimetry – Part 1: CIE standard colorimetric observers 

ISO 11664-2, Colorimetry – Part 2: CIE standard illuminants 

ISO 14782, Plastics: Determination of haze for transparent materials 

3 Terms, definitions, symbols and units 

For the purposes of this document, the terms, definitions, symbols and units given in 
IEC 61747-1-2, as well as the following apply. 

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

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1  
transparent liquid crystal display module 
direct-view liquid crystal display module that can show the information on the screen and 
allow real objects to be viewed through the screen 

3.2  
on-screen property 
visual properties when the focus of the viewer is on the display screen 
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3.3  
through-screen property 
visual properties when the focus of the viewer is on the object behind the display screen 

3.4  
transmittance 
ratio of the transmitted radiant or luminous flux to the incident flux in the given conditions 

[SOURCE: IEC 60050-845:1987, 845-04-59, modified – The text in brackets after the term has 
been omitted.] 

3.5  
transmitted haze 
percentage of transmitted light that is scattered more than 2,5° from the direction of the 
incident beam relative to the total transmitted light 

3.6  
sharpness 
apparent blurring of the border between two adjacent areas with different brightness 

3.7  
colour shift 
change in chromaticity of an object when viewed through transparent liquid crystal display 
devices 

3.8  
contrast ratio offset 
change in contrast ratio of the reference object when viewed through transparent liquid crystal 
display devices 

3.9  
MTF 
modulation transfer function 
ratio of the final to the initial signal amplitude as a function of the spatial frequency of the 
initial signal 

[SOURCE: IEC 60050-881:1983, 881-04-65, modified – The abbreviated term "MTF" has been 
added, and the Note to entry, omitted.] 

4 Measurement conditions 

4.1 Standard measurement environmental conditions 

Measurements shall be carried out under standard environmental conditions: 

• temperature: 25 °C ± 3 °C; 

• relative humidity: 25 % RH to 85 % RH; 

• atmospheric pressure: 86 kPa to 106 kPa. 

When different environmental conditions are used, they shall be noted in the measurement 
report. 
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4.2 Standard measurement darkroom conditions 

The luminance contribution from unwanted background illumination reflected off the test 
display shall be less than 1/20 the display's black state luminance. If this condition is not 
satisfied, then background subtraction is required and it shall be noted in the test report. In 
addition, if the sensitivity of the light measure device (LMD) is inadequate to measure at these 
low levels, then the lower limit of the LMD shall be noted in the test report. 

4.3 Standard measurement locations 

Luminance, radiance distribution and/or tristimulus values may be measured at several 
specified positions on the surface of the device under test (DUT), see Figure 1. Unless 
otherwise specified, measurements are carried out in the centre of each circle. Care shall be 
taken to ensure that the measuring spots on the display do not overlap. 

Any deviation from the above-described standard positions shall be added to the detail 
specification. 

 

Figure 1 – Measurement points 

5 Measurement methods of on-screen properties 

5.1 Measurement equipment and its setup 

Three different instruments may be applied to measure the light transmitted and/or reflected 
by the DUT: a luminance meter, colorimeter or spectroradiometer. The optical system is 
shown schematically in Figure 2 and will allow for measurement of well-defined spot sizes 
(measurement field) on the DUT. 
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Figure 2 – Measurement equipment and its configuration 

When the measure matrix displays, the above-mentioned meters should be set to a circular or 
rectangular field of view that includes more than 500 pixels on the display, and measured 
perpendicular to the screen surface (the standard measurement direction). Total angular 
aperture of detection by these meters: angular aperture shall be less than 5° and the 
measurement field angle should be less than 2° (see Figure 2). This can be obtained, for 
example, by having a measuring distance of 50 cm between the meters and the display area 
centre (recommended) (see Figure 2). If measuring segmented displays, the measurement 
field should be located completely inside a single segment, and should not include any of its 
surroundings. 

For DUTs not equipped with their own source of illumination, an external backlight source 
should be used to provide uniform illumination to the DUT. 

The isolated directed light source is the preferred directed source. If the display exhibits 
strong asymmetric scatter, then integrating spheres with the sample port close to the screen 
shall be used (e.g., Figure 3). 

Measure the following parameters of the light source: 

a) spectrum of emission; 
b) luminance, L; 
c) temporal stability of the luminance, L(t); 
d) luminance distribution with viewing angle, L(θ, ϕ). 

Unless otherwise specified, it is recommended to use a spectrally smooth broadband light 
source that approximates the spectrum of CIE-D65. 

5.2 Measurement methods 

For on-screen properties, such as luminance, chromaticity, viewing angle, reflection and so on, 
the test methods specified in IEC 61747-30-1 shall apply. 

The choice of the appropriate tests depends on the application of the display modules. The 
relevant specification shall state which tests are applicable. 

IEC 
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6 Measurement methods of through-screen properties 

6.1 Luminous transmittance and its uniformity 

6.1.1 Purpose 

The purpose of this method is to determine the transmittance and the uniformity of 
transmittance of a transparent LCD panel under test. 

6.1.2 Measurement conditions 

For this measurement, the following conditions shall be applied. 

a) Apparatus: an integrating sphere with standard light source; a light measurement device 
that can measure the luminance; driving power source, and driving signal equipment. The 
measurement geometry is as shown in Figure 3. 

b) Standard environmental conditions for measurements: darkroom conditions; standard 
setup conditions. 

c) The distance between the light measurement device and integrating sphere should be 
consistent during the test, for example, set at 50 cm. 

 

Figure 3 – Measurement configuration with light source 

6.1.3 Measurement methods 

The transmittance of the liquid crystal display device is obtained by comparing the luminous 
value of the DUT to the light source. It shall be ensured that all conditions remain constant 
during the measurement of both luminance values (temperature, illumination, etc.). 

Proceed as follows: 

a) allow the apparatus sufficient time to reach thermal equilibrium before making any 
measurements; 

b) measure the luminance of the light source L1 at the centre position P0; 
c) mount the transparent LCD panel in front of the light source; 
d) apply a full-screen white signal at a 100 % grey level; 
e) measure the transmitted luminance L2 at position P0. 

Calculate the luminous transmittance, τ, as a percentage, using Equation (1): 

IEC 
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