IEC 62906-5-2

Edition 1.0 2016-06

INTERNATIONAL |
STANDARD AQ}‘

\
Q

colour
ﬁ inside
Laser display devices — *

Part 5-2: Optical measuring methods of speckl& rast

@
$ N

R\

S

a9

IEC 62906—5—2:2!6%3


https://www.stdhive.com/standards/iec-62906-5-2-ed-10-en2016-pdf/

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 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.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and puhlisti s
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 tnc* you nave 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and withdrawn publications.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.c 2

The world's leading online dic:onary »f electronic and
electrical terms containing 20000 ~rms and definitions in
English and French, with eauiv.'ep. terms in 15 additional
languages. Also knowri a5 the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary < std. ec.ch/glossary

65 000 electrotecn ;o' -terminology entries in English and
French extre_iwcd frem the Terms and Definitions clause of
IEC pullicat.ans i< sued since 2002. Some entries have been
colle~ted ~om =zlier publications of IEC TC 37, 77, 86 and
CISPk.

IE C Customer Service Centre - webstore.iec.ch/csc

If y~u rvish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://www.stdhive.com/standards/iec-62906-5-2-ed-10-en2016-pdf/

IEC 62906-5-2

Edition 1.0 2016-06

INTERNATIONAL
STANDARD

colour
inside

Laser display devices —

Part 5-2: Optical measuring methods of speck!e carntrast

NTERNATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 31.260 ISBN 978-2-8322-3455-6

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

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/iec-62906-5-2-ed-10-en2016-pdf/

-2 - IEC 62906-5-2:2016 © IEC 2016

CONTENTS

O T T 1 5 P 4
S Yoo ] o L PP TRPUPTPI 6
2 N ToT 80Tz LAY ST =T (=T (=] o o = 6
3 Terms, definitions and abbreviations ... 6
3.1 Terms and defiNitiONS . ... e 6
3.2 AD DI EVIATIONS ... 6
4 Standard measuring CONAITIONS . ...uuiuiie e e e e 7
4.1 LT =Y = =Y 7
4.2 Standard measuring environmental conditions ...........c.coviiiiiiii T
4.3 Measurement coordinate SYSTEIM ... e 7
4.4 Darkroom CONAItIONS ...euieiii et e 8
4.5 Standard conditions of measuring equUIPMEeNt.........ccoiiiiiiiiiii e 8
45.1 LT o= = | PP 8
4.5.2 AdJuStMENT OF LDD ..cviiii e e e 9
4.5.3 Conditions of measuring equipmMeNnt..........cocoovivir e 9
4.6 SCreen CONAIIONS ..o T e 10
4.6.1 GBNEIAL e e e 10
4.6.2 RPN e e 10
5 Measuring methods of speckle contrast............ . 0 PPN 10
5.1 Speckle contrast measurement of still image  ....c..cocooiiiiiiii 10
5.1.1 P UIPOSE e e e 10
5.1.2 Measuring CONAITIONS ....iuuiii e e eaas 10
5.1.3 Measuring the monochromatic speckle contrast of front projection ................ 10
5.1.4 Measuring the monochrometic. *peckle contrast of rear projection ................. 12
5.2 Calibration and diagnosis (1 1€ LMD ......iiii i 12
5.2.1 GBNEIAL e e 12
5.2.2 Calibration procecure and diagnosis for the highest Cq.......ccoviiiiiiininnnnn, 13
5.2.3 Calibration praceucie and diagnosis for the lowest Cq ...l 13
Annex A (informative) Sneviral behaviour of the LD ..., 15
A.l Spectral behavinur of a single-longitudinal mode LD ..........cocoooviiiiiiiiiicieee, 15
A.2 Spectral « =ha riour of a multi-longitudinal mode LD ...........ccooiiiiiiiiiiiiee, 15
Annex B (informative) Recommendation on imaging sensor pixel Size.........cc.cocoviiiiiininnns 16

Annex C {infc.mauve) Fundamental formulation of speckle contrast and the effects of
MEASUI MMENT VATADIES ... 18
C.1 Fundamental formulation ..........cooiiiiii 18
WA Effect of observation distance and iris radius ...........cooviiiiiiiiii e 18
/a2nex D {informative) Possible errors and their SOUICES .......ooeviviiiiiiiiiiic e 20
Il o] [ToTo [ £=1 o] 1 AN PPN 21
Figure 1 — Coordinate system for projection direction and viewing direction............................ 8

Figure 2 — Example of measurement geometries for monochromatic speckle contrast
OF TN PO ECTION. ot et 11

Figure 3 — Example of measurement geometries for monochromatic speckle contrast
(o] I g=T: T o] o] [=To3 £ o] NPT 12

Figure 4 — Example of measurement geometries for Cg calibration.......................ooooo 13


https://www.stdhive.com/standards/iec-62906-5-2-ed-10-en2016-pdf/

IEC 62906-5-2:2016 © IEC 2016 -3-

Figure A.1 — Example of spectral behaviour of a single-longitudinal mode LD....................... 15
Figure A.2 — Example of spectral behaviour of a multi-longitudinal mode LD ........................ 15
Figure B.1 — Minimum subjective speckle grain size as a function of the F-number............... 17
Figure C.1 — Measurement result of Cg by changing NAgcreen-Irig - --rrrrrreererrmeeemrrmiieeeennnn. 19

Table B.1 — EXample Of Sgypj oeoveovriieiec 16


https://www.stdhive.com/standards/iec-62906-5-2-ed-10-en2016-pdf/

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 62906-5-2:2016 © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LASER DISPLAY DEVICES -
Part 5-2: Optical measuring methods of speckle contrast

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ce¢mpr.ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p..mo¢ =
international co-operation on all questions concerning standardization in the electrical and electronic .’eldc . To
this end and in addition to other activities, IEC publishes International Standards, Technica" Si =cific ~tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. { tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove 'nmenta: and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC chllaborates closely
with the International Organization for Standardization (ISO) in accordance with conaii~t's determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near"s as ~o.sible, an international
consensus of opinion on the relevant subjects since each technical comn.tiee | as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e.'s "~ 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 “on nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic~al «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial 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 IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior. 2ac'es.

All users should ensure that they have the late_* ¢ dition of this publication.

No liability shall attach to IEC or its dire 't~.rs, employees, servants or agents including individual experts and
members of its technical committees a d -7 National Committees for any personal injury, property damage or
other damage of any nature whats eve: whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the punlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the "Mor atiy e references cited in this publication. Use of the referenced publications is
indispensable for the corr. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International tandard (EC 62906-5-2 has been prepared by IEC technical committee 110:
Electronic disp'ay devices.

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

FDIS Report on voting

110/760/FDIS 110/768/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 of all parts in the IEC 62906 series, published under the general title Laser display
devices, can be found on the IEC website.
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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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e 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 publicat’on ‘ndi.ates
that it contains colours which are considered to be useful for the correct uncu2rswunding
of its contents. Users should therefore print this publication using a colour prii.ter.
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LASER DISPLAY DEVICES -

Part 5-2: Optical measuring methods of speckle contrast

1 Scope

This part of IEC 62906 specifies the standard measurement conditions and measuremen*
methods for determining the monochromatic speckle contrast of laser display devices (LDDs).
The LDDs may include hybrid types using both a laser or lasers, and spontaneous eri.ission-
based light sources, such as LEDs.

NOTE The monochromatic speckle contrast measurements do not include image quality issues.
2 Normative references

The following documents, in whole or in part, are normatively referenced.in 1.iis dJocument and
are indispensable for its application. For dated references, only ihe elition cited applies. For
undated references, the latest edition of the referenced a>cunent (including any
amendments) applies.

IEC 60825-1, Safety of laser products — Part 1: Equipmen’ class.fication and requirements

IEC 62906-1-2:2015, Laser display devices — Part 1-2. Vocabulary and letter symbols

3 Terms, definitions and abbreviations

For the purposes of this document, the.te.mz and definitions given in IEC 62906-1-2, as well
as the following apply.

3.1 Terms and definitions

3.1.1

fully developed speckle

FDS

speckle when the spzcirle contrast ratio is equal to one (Cg = 1)

[SOURCE: Gos"man:z206] [1]1

3.2 Abbreiadons

DN digital number

DU T vevice under test

LL laser diode

LD light measuring device

MTF modulation transfer function
NA numerical aperture

PPUT projection plane under test
PSF point spread function

1 Numbers square brackets refer to the bibliography.
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