IEC 62702-1-2:232Wr|
a9

IEC 62702-1-2

Edition 2.0 2022-06

INTERNATIONAL )
STANDARD Qé& :

NORME N\
INTERNATIONALE QO

ﬁ inside
Audio archive system —

Part 1-2: BD disk and data migration for '°"<<(9"'di° data storage

Systéme d'archivage audio — S ’
Partie 1-2: Disque BD et migration de donnccs pour le stockage a long terme des

données audio $ N



https://www.stdhive.com/standards/iec-62702-1-2-ed-20-b2022-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 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.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

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

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res 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. Ple<_> me'-~ 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and withdrawn publications.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 2ea
further assistance, please contact the Customer Zl-=nice
Centre: sales@iec.ch.

IEC Products & Se vices Portal - products.iec.ch

Discover our po ‘el ul search engine and read freely all the
publications pravie. s. Vvith a subscription you will always have
access to up to date content tailored to your needs.

Elecu ~pelia - www.electropedia.org

The wo.'d's .eading online dictionary on electrotechnology,
cc ntaining more than 22 300 terminological entries in English
ar, ' Fre 1.ch, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique }iic nativ.aiale (IEC) est la premiére organisation mondiale qui élabore et publie des

Normes internationales pour tout ¢ » 4ui

A propos des publications IEC

trait a I'électricité, a I'électronique et aux technologies apparentées.

Le contenu technique des pulica ions IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigenc 'm o 1 amendement peut avoir été publié.

Recherche de publi-ations IE ™ -

webstore.iec.ch/3dvsc archform

La recherche a2anc e permet de trouver des publications IEC
en utilisant diffe =nts critéres (numéro de référence, texte,
comité d’é’udes, ...;. Elle donne aussi des informations sur les
projets et I s publications remplacées ou retirées.

JEC . st Pui lished - webstore.iec.ch/justpublished

I\ stez inforné sur les nouvelles publications IEC. Just
Pub.=*ed détaille les nouvelles publications parues.
L sponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 300 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 19 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-62702-1-2-ed-20-b2022-pdf/

IEC 62702-1-2

Edition 2.0 2022-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Audio archive system —
Part 1-2: BD disk and data migration for long-tari» 2udio data storage

Systéme d'archivage audio —
Partie 1-2: Disque BD et migration de donnees pour le stockage a long terme des
données audio

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIE SION

“OM. 11ISE.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 33.160.30; 35.220.30 ISBN 978-2-8322-2292-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-62702-1-2-ed-20-b2022-pdf/

-2- IEC 62702-1-2:2022 © |EC 2022

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 4
LN I O 15 1 L@ 1 ] P 6
1 S T o] o 1 Y S 7
P (o] 4 0 =Y (V=T =] (= =Y g o = 7
3 Terms and definitions ... 7
4  Disk and lifetime for long-term audio data storage ...........coooiiiiiiiii 9
4.1 Disk for long-term audio data storage ..........ccooieiiiiiiiiiiii e 9
4.2 Lifetime estimation .. .. ... ‘0
4.3 Bmig life for long-term audio data storage...............coooo 10
4.4 Estimated-lifetime rank and display colour ............cccoiiiiiiiiiiii 11
4.41 Estimated-lifetime rank and display colour identification .....................c. 11
4.4.2 Bmig life and display colour indication on disks and packages....................... 11
5 Test condition, test methods and disks for audiodata.........................0 . 11
5.1 Ambient conditions of maximum data error measuremert. o . 11
5.2 Test METNOAS ... e 12
5.2.1 Playback test drive ... 12
5.2.2 Test area and sample disK ... ... e 12
5.2.3 Recording test driVe. ... 12
5.2.4 Test drive CheCK ... e 12
6  Testresult evaluation ... 12
6.1 Initial performance test result evaluation .. ... 12
6.2 Periodic performance test result evaluation................coooiiiiiiiii i 13
6.3 ReEPOrtiNg EMS . ... e e 14
6.3.1 Initial performance tesH mastl . . i 14
6.3.2 Periodic performance ‘cstiresult ... 14
6.4 Management of reporting FemMS . ..o 14
6.5 Test and migration ol 1Al ... 14
7 Prevention of deterior tion ... ... 15
Annex A (informative) C tidelines for usage and indication................oo 16
A.1 Usage of ifeti Me FanK ......oouiii e 16
A.2 Lifetime ran.  indication and place ... 16
A.21 Liintime rank indication ... 16
A.2.2 10AICatioN EXaMPIE .. . 16

Annex [ (informative) Recommendations on handling, storage and cleaning
ccnditions for BD writable disks ... 17
B." HaANA NG L e 17
o2 R (0] =T = PP 17
B.3 L 1= T 011 o Vo PN 18
Annex C (informative) Causes of deterioration for BD disks for long-term data storage......... 19
C.1 L= €Y o] =1 1 o] o I 19
C.2 DiSK SETUCTUI @ ..t 19
C.3 Causes of deterioration ... .. ..o 19
C4 Nature of deterioration ... .. ... 20
C.5 Effects of deterioration ... ... 20

C.6 Unexpected deterioration ... ... 20


https://www.stdhive.com/standards/iec-62702-1-2-ed-20-b2022-pdf/

IEC 62702-1-2:2022 © IEC 2022 -3-

71 1o Yo = o1 1 V78 21
Figure 1 — Data migration flow for the initial and the periodic performance tests ................... 14
Figure A.1 — Indication @Xample .. ..o i 16
Table 1 — Category of initial recording performance ............ccoooiiiiiiiii e, 13
Table 2 — Category of recording performance at periodic performance test........................... 13
Table B.1 — Recommended conditions for general storage...........ccoooiiiiiiiiii i, 17

Table B.2 — Recommended conditions for controlled storage ..............ccoooveiiiiiiiiiiiiieen 0, 17


https://www.stdhive.com/standards/iec-62702-1-2-ed-20-b2022-pdf/

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 62702-1-2:2022 © |EC 2022

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO ARCHIVE SYSTEM -
Part 1-2: BD disk and data migration for long-term audio data storage

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote inter. atio. al
co-operation on all questions concerning standardization in the electrical and electronic fields. To thic end anu
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical i eports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Public ton3)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the sur ect ucalt with
may participate in this preparatory work. International, governmental and non-governmental organiza. ons liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internatioi al Organization for
Standardization (ISO) in accordance with conditions determined by agreement between ti.> tw > organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as pc=sible an international
consensus of opinion on the relevant subjects since each technical committee h.s re presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use ana =re 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 v.ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comn. ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationa’ anc reg..=al publications. Any divergence between
any IEC Publication and the corresponding national or regiona, nub. ~ation 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 mars of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest ecition.of this publication.

No liability shall attach to IEC or its directors, emy' yees, servants or agents including individual experts and
members of its technical committees and 15 1«21 onal Committees for any personal injury, property damage or
other damage of any nature whatsoeve , v.nether 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 Normau. = 1 >ferences cited in this publication. Use of the referenced publications is
indispensable for the correct 7pp ‘catiun of this publication.

Attention is drawn to the pcasi. ‘litv that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be he. 1 responsible for identifying any or all such patent rights.

IEC 62702-1-2 has « 2en prepared by technical area 6: Storage media, storage data structures,
storage systems and e uipment, of IEC technical committee 100: Audio, video and multimedia
systems and €quinment. It is an International Standard.

This second ~dition cancels and replaces the first edition published in 2017. This edition
constitu.es a technical revision.

orcer ‘o reflect the updates to ISO/IEC 29121:2021, this edition includes the following

siglicant technical changes with respect to the previous edition:

a)
b)
c)
d)
e)

ISO/IEC 16963 has been identified as the referee test method for the estimation of lifetime;
the ambient conditions for the measurement of maximum data error have been added;

the requirements for test drives have been changed considering the use condition of users;
the requirements for the estimated lifetime have been defined more clearly;

the requirements for the periodic performance test have been defined more clearly.
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The text of this International Standard is based on the following documents:

Draft Report on voting

100/3671/CDV 100/3743/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

A list of all parts in the IEC 62702 series, published under the general title Audio archive cvs.~m,
can be found on the IEC website.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and ‘eve'ored in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplemen.. available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will re~aii. vichanged until the
stability date indicated on the IEC website under webstore.iec.chi in ti e 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.

IMPORTANT - The "colour inside" loac ~1. the cover page of this document indicates that it
contains colours which are consicer.d to be useful for the correct understanding of its
contents. Users should therefore >rii.* this document using a colour printer.
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INTRODUCTION

Sound recordings such as music, speech, and storytelling are an important human heritage and
should be preserved for as long as possible. However, we were not able to record sounds in
order to preserve them in the past. The first recording system, the phonautograph, was invented
by Edouard-Léon Scott de Martinville in 1860 and, after that, Thomas Alva Edison invented the
recording and playback system known as the phonograph in 1877.

Although various technologies were invented later, most of them have limitations for audio
archives because storage lifetime is limited, and the sound quality deteriorates when it is
transferred to the next generation of storage device.

The progress of LS| (Large-Scale Integrated Circuit) technology made digital recording of
recorded sound possible. Digital recording is very suitable for audio archiving because the
migration is performed by copying digital data.

For this purpose, various recording materials exist, such as optical disks, mnagnetic disks,
magnetic tape, and non-volatile memory (such as phase-change memory).

This International Standard specifies physical and logical aspects foi s'andards of audio
archives of various storage types which are typically used for audic arci.ives on the market.

The IEC 62702 series currently consists of:

e Part 1 specifies the minimum requirements on physic.:| asnects of optical disks for digital
sound recordings. Part 1-1 specifies DVD optice! dicks, und Part 1-2 specifies BD optical
disks.

NOTE DVD optical disks include DVD-R disk, DVD-RW ‘'isk. DVD-RAM disk and +R format disk, +RW format
disk. BD optical disks include BD recordable disk and BD rewritable disk.

e Part 2 specifies the minimum requirements {ar digitization of content, format of digitised
content, content information and media I.=»ection.
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AUDIO ARCHIVE SYSTEM -

Part 1-2: BD disk and data migration for long-term audio data storage

1 Scope

This part of IEC 62702 specifies a method of data-quality assurance for writable BD diskc
(hereafter referred to as "disks") which are specified for long-term data storage, and & data
migration method which can sustain the recorded data on disks for long-term audi>» acta
preservation. The writable disks include BD recordable disk and BD rewritable disk.

2 Normative references

The following documents are referred to in the text in such a way that some.or o'\ f their content
constitutes requirements of this document. For dated references, only the edlition cited applies.
For undated references, the latest edition of the referenced d~acuirent (including any
amendments) applies.

ISO/IEC 16963:2017, Information technology — Digitally .ecorded media for information
interchange and storage — Test method for the estimation =f I1.=time of optical disks for long-
term data storage

ISO/IEC 29121:2021, Information technology — -Rigi.ally recorded media for information
interchange and storage — Data migration method for ¢ ptical disks for long-term data storage

3 Terms and definitions
For the purposes of this document, the *ollowing terms and definitions apply.

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

o |EC Electropedia: availac'e‘at https://www.electropedia.org/

e |SO Online browsnx piatform: available at https://www.iso.org/obp

3.1

Bpig life

lifetime (3.7.0) ‘ar use of data migration (3.6) and identical to By oo ¢ life which is 0,000 001
quantile of the lifetime distribution (i.e. 0,000 1 % failure time) or 99,999 9 % survival lifetime

ISO!IRCe: ISO/IEC 29121:2021, 3.1]
« 2

B; life
5 percentile of the lifetime (3.10) distribution (i.e. 5 % failure time) or 95 % survival lifetime

[SOURCE: ISO/IEC 16963:2017, 3.4]
3.3

(Bg life),
95 % lower confidence bound of B life (3.2)
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