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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTRONIC DISPLAY DEVICES –  

 
Part 3-2: Evaluation of optical characteristics – Mura 

 
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. 

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example "state of the art". 

IEC TR 62977-3-2, which is a technical report, has been prepared by IEC technical 
committee 110: Electronic display devices. 

The text of this technical report is based on the following documents: 

Enquiry draft Report on voting 

110/674A/DTR 110/701A/RVC 

 
Full information on the voting for the approval of this technical report 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. 
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A list of all parts in the IEC 62977 series, published under the general title Electronic display 
devices, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC website 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. 

 

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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INTRODUCTION 

Electronic displays, for example liquid crystal displays (LCDs), plasma display panels (PDPs), 
organic light emission displays (OLEDs), and so on, have grown popular as displays for high-
quality images. It is therefore increasingly important to measure the image quality of 
electronic displays. One factor degrading the image quality is non-uniformity, known as ‘mura’. 
The mura is classified into three types. The first is luminance mura, the second is colour mura. 
The third is called merely “mura” and includes luminance mura and colour mura 
simultaneously. It is impossible to recognize luminance mura and colour mura as completely 
separate objects. 

Various measurement methods about luminance mura and colour mura have been reported in 
various academic conferences. There are also some standards for these mura. For example, 
uniformity of luminance and chromaticity are specified in IEC IEC 61747-30-1, SEMU (SEMI 
mura) is specified in SEMI D31-0213 and uniformity measurement is specified in IDMS 
ver.1.03 sec. 8. However there is no report which clearly provides the quantitative method for 
the mura that is called merely “mura” (see Annex D). 

Therefore the majority of electronic display manufacturers are still using the limit sample for 
visual inspection. 

This Technical Report, which intends to verify one mura measurement method, shows the 
detailed mura measurement method and its inspection experiment results. 

The International Electrotechnical Commission (IEC) draws attention to the fact that it is 
claimed that compliance with this document may involve the use of a patent. 

IEC takes no position concerning the evidence, validity and scope of this patent right. 

The holder of this patent right has assured the IEC that he/she is willing to negotiate licences 
either free of charge or under reasonable and non-discriminatory terms and conditions with 
applicants throughout the world. In this respect, the statement of the holder of this patent right 
is registered with IEC. Information may be obtained from: 

Sony Corporation 
1-7-1 Konan, Minato-ku, Tokyo, 108-0075 Japan 

Attention is drawn to the possibility that some of the elements of this document may be the 
subject of patent rights other than those identified above. IEC shall not be held responsible for 
identifying any or all such patent rights. 

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line database of patents 
relevant to their standards. Users are encouraged to consult the databases for the most up to 
date information concerning patents. 
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ELECTRONIC DISPLAY DEVICES –  
 

Part 3-2: Evaluation of optical characteristics – Mura 
 
 
 

1 Scope 

This part of IEC 62977, which is a Technical Report, provides an optical measuring method of 
mura for electronic displays. It defines general measuring procedures for mura measurement 
and an evaluation method of electronic displays. 

2 Normative references 

The  following  documents,  in  whole  or  in  part,  are  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.  

Void. 

3 Terms and definitions  

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

3.1  
lightness mura 
luminance unevenness whose lightness differs partially from the background lightness of a 
display screen with the exception of pixel defects 

3.2  
chroma mura 
colour unevenness whose chroma differs partially from the background of a display screen 
with the exception of pixel defects 

3.3  
mura 
both luminance and colour unevenness whose lightness and chroma differ partially from the 
background of a display screen with the exception of pixel defects 

Note 1 to entry: In general, lightness mura and chroma mura exist simultaneously. Mura evaluation shows the 
degree of screen uniformity considering how both lightness mura and chroma mura affect human perception. 

3.4  
lightness edge area 
ratio of lightness gradient area that is rapidly changed lightness to whole screen area  

3.5  
lightness mura area 
area of uneven lightness that is bright or dark regions against the background of a display 
screen 

3.6  
maximum lightness difference 
maximum lightness difference from the average L* of a whole display screen 
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3.7  
chroma edge area 
ratio of the chroma gradient area that is rapidly changed from the chroma to the whole screen 
area 

3.8  
chroma mura area 
area of uneven chroma that is coloured regions against the background of a display screen  

3.9  
maximum chroma 
maximum C* value in a whole display screen 

3.10  
opponent colour space 
three dimensions that are described as w/k, r/g, and b/y channels  

Note 1 to entry: The w/k channel is a luminance component. The r/g and b/y channels are a chromaticity 
component of red to green, blue to yellow, respectively. 

4 Standard measuring conditions 

4.1 Standard measuring conditions 

4.1.1 Standard measuring environmental conditions  

The standard measuring environmental conditions specified in IEC 62341-6-1:2009, 5.1, should 
be applied. [1]1 

4.1.2 Standard measuring darkroom conditions 

The standard measuring darkroom conditions specified in IEC 62341-6-1:2009, 5.2, should be 
applied. [1] 

4.2 Light measuring device (LMD)  

The LMD used for measurements of the displays should be checked for the following criteria 
and specified accordingly: 

• sensitivity of the measured quantity; 

• errors caused by veiling glare and lens flare (i.e. stray light in optical system); 

• errors caused by camera noise (i.e. dark charge noise of a charge coupled device (CCD)); 

• timing of data-acquisition and aliasing-effects; 

• linearity of detection and data conversion; 

• resolution when using a two-dimensional LMD. 

A two-dimensional LMD such as a CCD area detector should be used for these measurements. 
When using a two-dimensional LMD, it should be calibrated, so that the measurement results 
correspond to those by the point-measurement LMD. 

A two-dimensional LMD measures a map of luminance and/or colour coordinate values over 
the measurement area of the screen. The specification of the LMD used should be noted in 
the report as shown in Table 1 for example. 

___________ 
1  Numbers in square brackets refer to the Bibliography. 
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It is important to avoid moiré and flicker effect when using a two-dimensional LMD. If a moiré 
pattern appears in the image, the measuring conditions specified in IDMS version 1.03 Sec. 
8.2 should be applied. The measuring condition specified in IDMS ver. 1.03 A4.2.1 should be 
applied to avoid the flicker effect. [3] 

NOTE 1 The point-measurement LMD measures the luminance and/or colour coordinate at each measurement 
point on the screen. A two-dimensional LMD measures the map of luminance and/or colour coordinate over the 
measurement area of the screen. 

NOTE 2 A point-measurement LMD usually has higher sensitivity than a two-dimensional LMD. A two-dimensional 
LMD measures the uniformity of the measuring area more easily than a point-measurement LMD.  

Table 1 – Example of reported criteria of two-dimensional LMD 

CCD resolution (measurement points) 980 × 980 

Luminance range 0,05 cd/m2 to 100 000 cd/m2 (with ND filter) 

Wavelength range 380 nm to 780 nm 

System accuracy Luminance variation ±3 % 

Colour coordinates (x, y) ±0,005 

Colorimetric filters CIE1931 matched colour filters 

 

4.3 Measuring setup 

The measuring layout is shown in Figure 1. 

The LMD should be set at a proper field angle and distance to be able to take the whole 
screen area. 

 

Figure 1 – Measuring layout 

4.4 Test signal  

A full white or gray signal is input into a display. The input signal level is determined by an 
evaluator and it should be noted in the measurement report. 

The signal level should be specified at 0 %, 20 %, 50 %, 100 % of full white (see Figure 2). 

(a) Side view (b) Top view 
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