
 

IEC 61747-1-1 
Edition 1.0 2014-08 

INTERNATIONAL 
STANDARD 
 

Liquid crystal display devices – 
Part 1–1: Generic – Generic specification 

IE
C

 6
17

47
-1

-1
:2

01
4-

08
(e

n)
 

  
  

® 
 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-1-1:2014
https://standards.iteh.ai/catalog/standards/sist/2d3e40c4-fd51-4b08-b3c6-

817daf82ad6e/iec-61747-1-1-2014



 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2014 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 Fax: +41 22 919 03 00 
CH-1211 Geneva 20 info@iec.ch 
Switzerland www.iec.ch 

 
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 corrigenda or an amendment might have been published. 
 
IEC Catalogue - webstore.iec.ch/catalogue 
The stand-alone application for consulting the entire 
bibliographical information on IEC International Standards, 
Technical Specifications, Technical Reports and other 
documents. Available for PC, Mac OS, Android Tablets and 
iPad. 
 
IEC publications search - www.iec.ch/searchpub 
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and withdrawn publications.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 
also once a month by email. 

Electropedia - www.electropedia.org 
The world's leading online dictionary of electronic and 
electrical terms containing more than 30 000 terms and 
definitions in English and French, with equivalent terms in 14 
additional languages. Also known as the International 
Electrotechnical Vocabulary (IEV) online. 
 
IEC Glossary - std.iec.ch/glossary 
More than 55 000 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. 
 
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: csc@iec.ch. 
 

 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-1-1:2014
https://standards.iteh.ai/catalog/standards/sist/2d3e40c4-fd51-4b08-b3c6-

817daf82ad6e/iec-61747-1-1-2014



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 61747-1-1 
Edition 1.0 2014-08 

INTERNATIONAL 
STANDARD 
 

Liquid crystal display devices – 
Part 1–1: Generic – Generic specification 
 

 
 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

 
U 

ICS 31.120 

PRICE CODE 
 

ISBN 978-2-8322-1805-1 
 

  
  

® Registered trademark of the International Electrotechnical Commission 

® 
 

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

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-1-1:2014
https://standards.iteh.ai/catalog/standards/sist/2d3e40c4-fd51-4b08-b3c6-

817daf82ad6e/iec-61747-1-1-2014



 – 2 – IEC 61747-1-1:2014 © IEC 2014 

CONTENTS 

FOREWORD ........................................................................................................................... 4 
1 Scope .............................................................................................................................. 6 
2 Normative references ...................................................................................................... 6 
3 Terms and definitions ...................................................................................................... 7 
4 Technical aspects ............................................................................................................ 7 

4.1 Order of precedence ............................................................................................... 7 
4.2 Standard environmental conditions ......................................................................... 7 
4.3 Marking ................................................................................................................... 7 

4.3.1 Device identification ........................................................................................ 7 
4.3.2 Device traceability ........................................................................................... 7 
4.3.3 Packing ........................................................................................................... 7 

4.4 Categories of assessed quality ............................................................................... 8 
4.5 Screening ............................................................................................................... 8 
4.6 Handling ................................................................................................................. 8 

5 Quality assessment procedures ....................................................................................... 8 
5.1 General ................................................................................................................... 8 
5.2 Commercially confidential information ..................................................................... 9 
5.3 Formation of inspection lots .................................................................................... 9 
5.4 Structurally similar devices ..................................................................................... 9 
5.5 Granting of qualification approval ............................................................................ 9 
5.6 Quality conformance inspection ............................................................................ 10 

5.6.1 General ......................................................................................................... 10 
5.6.2 Division into groups and subgroups ............................................................... 10 
5.6.3 Inspection requirements ................................................................................ 11 
5.6.4 Supplementary procedure for reduced inspection .......................................... 13 
5.6.5 Sampling requirements for small lots ............................................................. 13 
5.6.6 Certified records of released lots (CRRL) ...................................................... 13 
5.6.7 Delivery of devices subjected to destructive or non-destructive tests ............. 14 
5.6.8 Delayed deliveries ......................................................................................... 14 
5.6.9 Supplementary procedure for deliveries ......................................................... 14 

5.7 Statistical sampling procedures ............................................................................. 14 
5.7.1 General ......................................................................................................... 14 
5.7.2 AQL sampling plans ....................................................................................... 14 
5.7.3 LTPD sampling plans ..................................................................................... 14 

5.8 Endurance tests .................................................................................................... 14 
5.9 Endurance tests where the failure rate is specified ............................................... 14 

5.9.1 Overview ....................................................................................................... 14 
5.9.2 General ......................................................................................................... 14 
5.9.3 Selection of samples ..................................................................................... 15 
5.9.4 Failure ........................................................................................................... 15 
5.9.5 Endurance test time and sample size ............................................................. 15 
5.9.6 Procedure to be used if the number of observed failures exceeds the 

acceptance number ....................................................................................... 15 
6 Test and measurement procedures ................................................................................ 16 

6.1 Standard atmospheric conditions for electrical and optical measurements ............ 16 
6.2 Physical examination ............................................................................................ 16 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-1-1:2014
https://standards.iteh.ai/catalog/standards/sist/2d3e40c4-fd51-4b08-b3c6-

817daf82ad6e/iec-61747-1-1-2014



IEC 61747-1-1:2014 © IEC 2014 – 3 –  

6.2.1 Visual examination ........................................................................................ 16 
6.2.2 Dimensions .................................................................................................... 16 

6.3 Electrical and optical measurements ..................................................................... 17 
6.3.1 Alternative methods ....................................................................................... 17 
6.3.2 Precision of measurements ............................................................................ 17 
6.3.3 General precautions ...................................................................................... 17 

6.4 Environmental tests .............................................................................................. 17 
6.5 Mechanical tests ................................................................................................... 17 

Annex A (informative)  Examples of outline drawings of liquid crystal display cells ................ 18 
Annex B (normative)  Orientation of LCD modules ................................................................ 21 
Annex C (informative)  Lot tolerance percentage defective (LTPD) sampling plans ............... 22 

C.1 General ................................................................................................................. 22 
C.1.1 Overview ....................................................................................................... 22 
C.1.2 Selection of samples ..................................................................................... 22 
C.1.3 Failures ......................................................................................................... 22 

C.2 Single-lot sampling method ................................................................................... 22 
C.2.1 General ......................................................................................................... 22 
C.2.2 Sample size ................................................................................................... 22 
C.2.3 Acceptance procedure ................................................................................... 22 

C.3 Additional sample ................................................................................................. 23 
C.4 Multiple criteria ..................................................................................................... 23 
C.5 100 % inspection .................................................................................................. 23 
C.6 Tightened inspection ............................................................................................. 23 

Bibliography .......................................................................................................................... 28 
 
Figure A.1 – Example of outline drawings of liquid crystal display cells ................................. 18 
Figure A.2 – Example of outline drawings of liquid crystal display cells ................................. 19 
Figure B.1 – Orientation of LCD modules .............................................................................. 21 
 
Table A.1 – Example of table for dimension of each element ................................................ 19 
Table C.1 – LTPD sampling plans ......................................................................................... 24 
Table C.2 – Hypergeometric sampling plans for small lot sizes of 200 or less ....................... 26 
Table C.3 – AQL and LTPD sampling plans .......................................................................... 27 
 
 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61747-1-1:2014
https://standards.iteh.ai/catalog/standards/sist/2d3e40c4-fd51-4b08-b3c6-

817daf82ad6e/iec-61747-1-1-2014



 – 4 – IEC 61747-1-1:2014 © IEC 2014 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
LIQUID CRYSTAL DISPLAY DEVICES – 

 
Part 1–1: Generic – Generic specification 

 
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 61747-1-1 was prepared by IEC technical committee 110: 
Electronic display devices. 

This Part 1-1 forms the generic specification for liquid crystal display devices. 

This first edition cancels and replaces the first edition of IEC 61747-1 published in 1998 and 
Amendment 1:2003. This edition constitutes a technical revision. 

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

a) IEC 61747-1, has been divided into IEC 61747-1-1, Liquid crystal display devices – Part 1-
1: Generic – Generic specification and IEC 61747-1-2, Liquid crystal display devices – 
Part 1-2: Generic – Terminology and letter symbols; 

b) the contents of the terminology have been transferred to IEC 61747-1-2; 
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c) Annex C has been changed from normative to informative, because Tables C.1 and C.2 
mismatch some of the large scale production practices of recent date; 

d) References cited have been updated. 

The text of this standard is based on the following documents: 

CDV Report on voting 

110/527/CDV 110/563/RVC 

 
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 of all the parts in the IEC 61747 series, under the general title Liquid crystal display 
devices, can be found on the IEC website.  

NOTE The structure of the IEC 61747 series and the changes in the numbering are shown in Annex D of 
IEC 61747-30-1:2012. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

A bilingual version of this publication may be issued at a later date. 
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LIQUID CRYSTAL DISPLAY DEVICES – 
 

Part 1–1: Generic – Generic specification 
 
 
 

1 Scope 

This part of IEC 61747 is a generic specification for liquid crystal display devices. It defines 
general procedures for testing and gives general rules for the measuring methods of the 
electrical and optical characteristics, the rules for climatic and mechanical tests, and the rules 
for endurance tests. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60410:1973, Sampling plans and procedures for inspection by attributes  

IEC 60747 (all parts), Semiconductor devices – Discrete devices 

IEC 60747-1:2006, Semiconductor devices – Part 1: General 

IEC 60747-10:1991, Semiconductor devices – Part 10: Generic specification for discrete 
devices and integrated circuits 

IEC 60748 (all parts), Semiconductor devices – Integrated circuits 

IEC 60749, Semiconductor devices – Mechanical and climatic test methods 

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

IEC 61747-5, Liquid crystal and solid-state display devices – Part 5: Environmental, 
endurance and mechanical test methods 

IEC 61747-10-1, Liquid crystal display devices – Part 10-1: Environmental, endurance and 
mechanical test methods – Mechanical 

IEC 61747-10-2, Liquid crystal display devices – Part 10-2: Environmental and endurance 
measurements 

IEC 61747-20 (all parts), Liquid crystal display devices – Visual inspection 

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

ISO 2859 (all parts), Sampling procedures for inspection by attributes 

ISO 2859-1, Sampling procedures for inspection by attributes – Part 1: Sampling schemes 
indexed by acceptance quality limit (AQL) for lot-by-lot inspection 
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ISO 2859-10, Sampling procedures for inspection by attributes – Part 10: Introduction to the 
ISO 2859 series of standards for sampling for inspection by attributes 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 61747-1-2 apply. 

4 Technical aspects 

4.1 Order of precedence 

Where there are conflicting requirements, documents shall rank in the following order of 
authority: 

a) the detail specification; 
b) the blank detail specification; 
c) the family specification, if any; 
d) the sectional specification; 
e) the generic specification; 
f) the basic specification; 
g) international (e.g. IEC) documents to which reference is made; 
h) a national document. 

The same order of precedence shall apply to equivalent national documents.  

4.2 Standard environmental conditions 

The preferred values of temperature, humidity and pressure for the measurement of charac-
teristics, for tests and for operating conditions, are a temperature of 25 ºC ± 5 ºC, a relative 
humidity of 45 %RH to 75 %RH, and a pressure of 86 kPa to 106 kPa. 

4.3 Marking 

4.3.1 Device identification 

The marking on the device shall enable clear identification of the device. 

4.3.2 Device traceability 

The device shall be provided with a traceability code which enables back-tracing of the device 
to a certain production or inspection lot. 

4.3.3 Packing 

The marking on the packing shall state: 

a) the device identification code; 
b) the traceability code(s) of the enclosed devices; 
c) the number of enclosed devices; 
d) the required precautions, if any. 

This marking shall be in accordance with custom regulations.  

NOTE Additional requirements can be specified in the relevant detail specification. 
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4.4 Categories of assessed quality 

This generic specification provides three categories of quality control. The devices are 
grouped in an identified and date-coded inspection lot, which is tested to the specified quality 
categories. The AQLs (acceptance quality levels) or LTPDs (lot tolerance percentage 
defectives) associated with the same inspection group may vary for each category and shall 
be as specified in the detail specification. 

The minimum requirements of the categories are as follows: 

Category I The type meets the requirements of categories II or III. Each lot meets the 
inspection requirements of group A which includes functional tests. Every three 
months, one lot meets the inspection requirements for interconnection ability. 
Annually, one lot meets the group B and group C inspection requirements. 

Category II The lot meets the inspection requirements of group A and group B on a lot-
by-lot basis, and of group C on a periodic basis. 

Category III The lot is 100 % screened and meets the inspection requirements of group A 
and group B on a lot-by-lot basis, and of group C on a periodic basis.  

The sectional or blank detail specifications shall define the minimum requirements for each 
category. A detail specification may contain requirements, including screening requirements, 
additional to those given in the generic, sectional or blank detail specification. 

4.5 Screening 

A screening is an examination or test applied to all devices in a lot. 

When required by the detail specification, all devices in the lot shall be screened by 
submitting them to one of the sequences given in the relevant table of the sectional or blank 
detail specification, and all defectives removed. Other sequences not specified in this 
standard are applicable only where the above sequences are not correlated or are in 
contradiction with recognized failure mechanisms. When a part of the screening process as 
given in the relevant table of the sectional or blank detail specification forms part of the 
manufacturing process in the prescribed sequence, these procedures need not be repeated. 
For the purpose of this specification, burn-in is defined as thermal and electrical stress 
applied to all devices in a lot for a specified period of time for the purpose of detecting and 
removing potential early failures. 

4.6 Handling 

See IEC 60747-1:2006, Clause 8. 

Adequate warning shall be displayed in the case of harmful products (e.g. Be0).  

5 Quality assessment procedures 

5.1 General 

Quality assessment comprises the procedure for obtaining qualification approval as defined 
in 5.6, followed by quality conformance inspection on a lot-by-lot basis (including screening if 
required) and on a periodic basis as qualified in the detail specification. 

The quality assessment tests are subdivided into group A, B and C tests; these are performed 
lot-by-lot or periodically. In some cases, group D tests may also be specified, for example, for 
qualification approval. 
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5.2 Commercially confidential information 

If any part of the manufacturing process is commercially confidential, this shall be suitably 
identified, and the designated management representative (DMR) shall demonstrate that the 
requirements of the rules of procedure given in the specified quality assessment system have 
been complied with. 

5.3 Formation of inspection lots 

An inspection lot may be formed by the aggregation of several production lots provided that 

a) the production lots are manufactured under essentially the same conditions (materials, 
processes, machines, personnel, etc.), and, 

b) quality control and inspection during manufacture is performed to the extent necessary, in 
accordance with directives established by the appropriate departments of the 
manufacturer in consultation with the DMR, and, 

c) the results of this inspection indicate for each production lot that the quality of materials 
and processing is maintained within the limits necessary for the production of components 
satisfying the requirements of the specification, and, 

d) the period over which production lots may be aggregated into one inspection lot should 
normally not exceed one week, and shall not exceed one month unless permitted by the 
relevant specification. 

The programme for the aggregation of production lots into inspection lots shall be determined 
by the DMR and shall be submitted for approval. 

5.4 Structurally similar devices 

Structurally similar components are components produced by the same manufacturer with 
essentially the same design, materials, processes and methods. They are such that the 
results of a given test carried out on one of these components can be recognised as being 
valid for the others of the group. They are separately identifiable. 

The relevant specification shall give the requirements for grouping structurally similar 
components for the purpose of testing for QA and quality conformance inspection. 

Details concerning grouping are given in the relevant sectional or blank detail specifications.  

5.5 Granting of qualification approval 

The CB shall validate the recommendation and grant the QA, when the requirements of the 
specific quality assessment system have been met. 

Method a) or b) of the rules of procedure may be used at the manufacturer's discretion in 
accordance with the inspection requirements given in the sectional or blank detail 
specifications. Samples may be composed of appropriate structurally similar devices. In some 
cases, group D tests are required for qualification approval. All variables measurements 
called for as post-test end-points in the detail specification shall be recorded as variables data.  

The qualification report shall include a summary of all the test results for each group and 
subgroup, including number of devices tested and number of devices failed. This summary 
shall be derived from variables and/or attributes data.  

The manufacturer shall retain all data for submission on demand.  
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5.6 Quality conformance inspection 

5.6.1 General 

Quality conformance inspection shall consist of the examinations and tests of groups A, B, C 
and D, as specified.  

For groups B and C inspection, samples may be composed of structurally similar devices. 

Samples for periodic tests shall be drawn from one or more lots which have passed groups A 
and B inspection. Individual devices shall have passed the group A measurements called for 
in the detail specification.  

5.6.2 Division into groups and subgroups 

5.6.2.1 General 

The following guidelines shall be used in the preparation of detail specifications.  

5.6.2.2 Group A inspection (lot-by-lot)  

This group prescribes the visual inspection and the electrical measurements to be made on a 
lot-by-lot basis to assess the principal properties of a device. Unless otherwise specified, 
structural similarity groupings are not permitted. 

Group A Inspection is divided into appropriate subgroups as follows:  
Subgroup A1 This subgroup comprises a visual examination as specified in 6.2.1. 
Subgroup A2 This subgroup comprises measurements of primary characteristics of 

the device. 
Subgroups A3 and A4 These subgroups may not be required. They comprise 

measurements of secondary characteristics of the device. The 
correct requirements for each device category are given in the 
relevant sectional or blank detail specification. The choice between 
subgroups A3 or A4 for given measurements is essentially governed 
by the desirability of performing them at a given quality level.  

5.6.2.3 Group B inspection (lot-by-lot, except for category I)  

This group prescribes the procedures to be used to assess certain additional properties of the 
device, and includes mechanical, climatic, electrical and optical endurance tests that can 
normally be performed in one week or as specified in the relevant sectional or blank detail 
specification.  

5.6.2.4 Group C inspection (periodic) 

This group prescribes the procedures to be used on a periodic basis to assess certain 
additional properties of the devices, and includes electrical and optical measurements, 
mechanical, climatic and endurance tests appropriate for checking at intervals of either three 
months (categories II and III) or one year (category I), or as specified in the relevant sectional 
or blank detail specification.  

5.6.2.5 Division of group B and group C into subgroups 

To enable comparison and to facilitate change from group B to group C and vice versa when 
necessary, tests in these groups have been divided into subgroups bearing the same number 
for corresponding tests.  

The division is as given below. 
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