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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The prodedures used to develop this document and those intended for its further maintexian
are descfibed in the ISO/IEC Directives, Part 1. In particular, the different approval (criteri
r the different types of document should be noted. This document was .drafted |i

needed
accordan
www.iec.

e with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives
ch/members_experts/refdocs).

ISO and I
use of (a)

any claimed patent rights in respect thereof. As of the date of publication of thisjdocument, ISO and I
eceived notice of (a) patent(s) which may be required to implementthis document. Howevgr,
ters are cautioned that this may not represent the latest information, which may be obtained

had not r
implemer
from the

not be he

Any tradg
constitut

For an e
expressio

EC draw attention to the possibility that the implementation of this docunmient may involve t
patent(s). ISO and IEC take no position concerning the evidence, validity or applicability

patent database available at www.iso.org/patents and httpsy//pdtents.iec.ch. ISO and IEC sh
d responsible for identifying any or all such patent rights.

b an endorsement.

kplanation of the voluntary nature of standards, the meaning of ISO specific terms a
ns related to conformity assessment, as well as information about ISO's adherence

he
of
- C

hll

e name used in this document is information given for:the convenience of users and does rjot

the World Trade Organization (WTO) principles\in the Technical Barriers to Trade (TBT) gee

WWW.iso,

org/iso/foreword.html. In the IEC, see wwww.iec.ch/understanding-standards.

This doc
Subcomn

Any feed
body. A
www.iec.

hment was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technolo,
ittee SC 23, Digitally Recorded Media for Information Interchange and Storage.

complete listing of these bodies can be found at www.iso.org/members.html a
ch/national-committees:

)Y

back or questions on thissdocument should be directed to the user’s national standards

hd
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Introduction

In the digital information society, there is no secure means for storing and accumulating rapidly growing
digital information safely and on a permanent basis. There is therefore a concern that the world will
face a critical situation and significant problem in the near future. Within this context, optical disks
are increasingly being considered as a solution for archiving storage media with high capacity because
of their unique features (such as low cost, high compatibility and low energy consumption) and more
specifically, their data storage capability without power consumption.

Te—grHrer e ata—storage—performanee—of-an—eptical—disk—o depends—en—the initial
recording quality and storage environment conditions. Therefore, when an optical disk is used for long-
te'm data storage, it is desirable to check its estimated lifetime and initial recording quality by using a

combination of a good quality optical disk and a good quality recording drive.

Fdr this reason, this document specifies quality discrimination criteria using'the initial guality of
recordable optical disks as an index. It also specifies a quality judgement method for storage systems
fof long-term data preservation, including the consistency of the recordable(optical disks and tecording
drjives to ensure the quality of recorded digital data. In this document, reeordable (write-onde) optical
difks are adopted as long-term storage media to ensure the security of'the stored digital data when
giying greater importance to evidence, because physical overwriting and deletion by errqneous or
infentional operation can be prevented.

This document is also applicable to read-only optical disksssueh as CD-ROM, DVD-ROM and|BD-ROM,
splecifying the quality judgement method for long-term data preservation.

This document enables users to build data storage systemis that use recordable and/or read-or]ly optical
digks for long-term data preservation. Optical disks@with sufficient quality can be confirmed|based on
the results of the initial quality test. Through the ‘periodic quality test described in this docujment, the
pdssibility of data restoration from the optical disk can be continuously monitored. Using this document,
manufacturers will be able to supply recordable and read-only optical disks incorporated with suitable
repording and playback drives for building data storage systems for long-term data preservatjon.

In| the future, it will be possible to.build data storage systems using optical disks for st¢ring and
actumulating important digital information safely and on a permanent basis, for consumef use and
prpfessional use. The safe and secure progress of the digital information society towards greater
sophistication can be expected:;
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Information technology — Digitally recorded media
for information interchange and storage — Quality

d

iscrimination method for optical disks and operating

method of storage systems for long-term data preservation

1
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Scope

ereinafter referred to as "drives").

is applicable to recordable (write-once) optical disks which can prevent_physical overwii
letion by erroneous or intentional operation in contexts where greater importance is
idence. It is also applicable to read-only (ROM) optical disks.

is document specifies:

combinations of recordable optical disks and drives usedfor long-term data preservation|

storage systems;

a quality test for read-only optical disks and the operation method of long-term storage sy

Normative references

quality discrimination criteria for BD recdtdable disks when adopting defect managemenit.

is document specifies a quality discrimination method for optical disks and thecopérating method
storage systems for long-term digital data preservation using optical disks and-optical disk drives

ting and
given to

quality discrimination criteria for recordable optical:disks and the operation method of Jong-term

stems;

e following documents are referred to in the text in such a way that some or all of their content

copstitutes requirements of this document. For dated references, only the edition cited applies. For

urj

IS
R(

IS
Di

IS
IS

dated references, the latestjedition of the referenced document (including any amendmentsd)

M)

D/IEC 12862, Information technology — 120 mm (8,54 Gbytes per side) and 80 mm (2,66 Gbytefs
'D recordabledisk for dual layer (DVD-R for DL)

D/1EC 16448, Information technology — 120 mm DVD — Read-only disk
DAEC 16449, Information technology — 80 mm DVD — Read-only disk

applies.

D/IEC 10149, Information technology — Data interchange on read-only 120 mm optical data Hisks (CD-

per side)

ISO/IEC 16963, Information technology — Digitally recorded media for information interchange and
storage — Test method for the estimation of lifetime of optical disks for long-term data storage

ISO/IEC 17344, Information technology — Data interchange on 120 mm and 80 mm optical disk using +R
format — Capacity: 4,7 Gbytes and 1,46 Gbytes per side (recording speed up to 16X)

ISO/IEC 23912, Information technology — 80 mm (1,46 Gbytes per side) and 120 mm (4,70 Gbytes per side)
DVD Recordable Disk (DVD-R)

ISO/IEC 25434, Information technology — Data interchange on 120 mm and 80 mm optical disk using +R
DL format — Capacity: 8,55 Gbytes and 2,66 Gbytes per side (recording speed up to 16X)
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ISO/IEC 30190, Information technology — Digitally recorded media for information interchange and
storage — 120 mm Single Layer (25,0 Gbytes per disk) and Dual Layer (50,0 Gbytes per disk) BD Recordable
disk

ISO/IEC 30191, Information technology — Digitally recorded media for information interchange and
storage — 120 mm Triple Layer (100,0 Gbytes single sided disk and 200,0 Gbytes double sided disk) and
Quadruple Layer (128,0 Gbytes single sided disk) BD Recordable disk

ECMA-394, Recordable Compact Disk Systems CD-R Multi-Speed

3 Terlrs and definitions

For the plirposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO (nline browsing platform: available at https://www.iso.org/obp

— IEC Hlectropedia: available at https://www.electropedia.org/

31
maximumm C1 error
Max C1
maximunp number of C1 errors per second averaged over any 10 s ifi‘one of the relevant areas on a (D,
measured at the input of error correction decoder under the standard data transfer rate

Note 1 to ¢ntry: See ISO/IEC 10149, ISO/IEC 16963, and ECMA 394.

3.2
maximur];;l PISUM 8

Max PI SUM 8
maximunp parity of inner code (PI) error count at@ny consecutive 8 error correction code (3.7) blocks|in
one of the relevant areas on a DVD, measured-at the first pass of the decoder before correction

Note 1 to entry: See ISO/IEC 12862, ISO/IEE* 16448, ISO/IEC 16449, ISO/IEC 17344, ISO/IEC 23912, and
ISO/IEC 2%434.

3.3
maximu]IZ random symbol errorrate

Max RSE
maximunp value of random symbol error rate in one of the relevant areas on a BD excluding burst errqrs
of 40 bytés or more, measured at the input of error-correction decoder

Note 1 to ¢ntry: See ISOAEC 30190, and ISO/IEC 30191.

Note 2 to gntry: Maximum random symbol error rate shall be measured by averaging over any N consecutive Igng
distance cqde 3.8) blocks to reduce the impact of burst errors, with the condition that all blocks are recorded|in
a continudusly written sequence, in a discontinuously written sequence excluding disk defects. In this documept,
the numberof Nsthattbe 10000, anmd-whendefect mamagernemt {3-1 73 s apptied; the mumberof Wstattbe10-600
at maximum.

3.4

maximum burst error

Max BE

maximum sum of the lengths of burst errors with length greater than or equal to 40 bytes in one
recording-unit block in one of the relevant areas on a BD

Note 1 to entry: See ISO/IEC 30190 and ISO/IEC 30191.

Note 2 to entry: The number of burst errors is not covered in this document.

2 © ISO/IEC 2023 - All rights reserved
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3.5

er

ror rate

rate of data errors on the recorded disk measured before error correction is applied

3.6
uncorrectable error
error in the read-out data that cannot be corrected by the error-correction decoders

[SOURCE: ISO/IEC 29121:2021, 3.18]

3.

er
E(
m

lo
LI
er
as

Ng

Nd

B

9

ror correction code
C
hthematical computation yielding check bytes used for the detection and correction.oferrof

hg distance code
)C

ror correction code (3.7) that increases the correction ability by incteéasing the code lg
5igning more inspection symbols

te 1 to entry: Long distance code is used in BD disks.

te 2 to entry: See ISO/IEC 30190, and ISO/IEC 30191.

itial quality test
ification test of the data quality recorded on an optical disk before storing

cess to copy data fr¢m one storage device or medium to another

3
time
e that information is retrievable in a system (3.15)

URCE+ISO/IEC 29121:2021, 3.9]

2023(E)

s in data

ngth and

preservation period
period during which an optical disk has been stored since data was recorded

3.15

system
combination of hardware, software, storage medium and documentation, used to record, retrieve and
reproduce information

[SOURCE: ISO/IEC 16963:2017, 3.20]
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3.16

defect management

DM

method for handling the defective areas on the BD recordable disk

[SOURCE: ISO/IEC 17345:2006, 4.10, modified — disk type ("BD recordable") has been added.]

3.17
defective cluster
cluster in a user-data area that has been registered in a defect list as unreliable or uncorrectable

Note 1 to ¢ntry: See ISO/IEC 30190, and ISO/IEC 30191.
[SOURCE{ISO/IEC 30190:2021, 3.6, modified — Note 1 to entry has been added.]
4 Quality of optical disk

4.1 Types and quality indicators of optical disk (CD, DVD and BD)

The types and quality indicators of typical CD, DVD and BD disks are showndn-Table 1.

Table 1 — Types and quality indicators of typical optical disks

Type df optical disk Recording layer Nulg;};?; of Capacity Wﬁ:g?(l:;tl;ﬂlt /
CD-ROM Read-only
CD - 1 640 MB / 700 MB C1 error?
CD-R Write-once
DVD-ROM Read-onl
Y 1 4,7 Gbytes
DVD DVD-R ) PI SUM 8¢
Write-once 2 8,5 Gbytes
+R
1 25 Gbytes
BD-ROM Read-only 2 50 Gbytes / 66 Gbytes
3 100 Gbytes
BD 1 25 Gbytes RSERd and
2 50 Gbytes burst errore
BI) recordable disk Write-once 3 100 Gbytes
4 128 Gbytes
3, both sides 200 Gbytes
NOTEJISZ}6017 isused as a method for long-term storage of digitized documents using writable CD, DVD and BD disks, apd
ISO/IEC 29121 jstused for data migration methods.
a2 The teptparameters specified in 6.2.2 are used for the quality discrimination method for each type of optical disk.
b C1 erroris the number of errors as defined in ISO/IEC 10149.
¢ PISUM 8is the PI error count as defined in ISO/IEC 16448.
d  RSERis the random symbol error rate as defined in ISO/IEC 30190.
¢ Bursterroris the sum of the lengths of burst errors as defined in ISO/IEC 30190.

4.2 Lifetime estimation of optical disks

The lifetime of an optical disk shall be estimated in accordance with the test method specified in
ISO/IEC 16963, with the following conditions.

— Controlled storage-condition (temperature, T = 25 °C and relative humidity, R; = 50 %) as the
ambient storage-condition for the lifetime estimation.

4 © ISO/IEC 2023 - All rights reserved
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— 95 % lower confidence bound of B Life [= (Bg Life); ] for the maximum-likelihood method with the
least squares method, or the point estimates of the 5th percentile with variation (= Bsy Life) for the

5

5.

acceleration-factor method, as the lifetime estimation.

Recordable optical disk and drive used for long-term data preservation

1 General

This clause specifies the requirements for long-term data preservation using optical disks with regard

to
re

qy

5.

Uf{
is
e

Uq{
ac

T}
(C
re

recordable optical disks and drives used for recording. By adopting a combination of hig
cordable optical disks and drives dedicated to long-term storage, deterioration of 1ecot
ality can be reduced during long-term data preservation.

2 Recordable optical disk used for long-term data preservation

e the recordable optical disk which is designed for long-term data preservation, the lifetimg
estimated by the test method specified in 4.2. It is also recommended«that the disk be sg
Feening inspection of defects at the shipment.

.3 Drive used for long-term data preservation

e the drive which is equipped with a control program that)optimizes the recording charg
cording to the optical disk to be used.

e rotation control method of the optical disk during’recording shall be a constant linea
V), and the linear velocity shall be the speed spe¢ified or recommended by the combinat
cordable optical disk and the drive for recording:

A Combination of recordable optical disk and drive

opt the combination of the recordable optical disk specified in 5.2 and the drive specified

T}
Of

cgnfirm that the recording qualitytheets the criteria specified in 6.3. For when defect mana
P

lied on a BD recordable disk-specified by ISO/IEC 30190 or ISO/IEC 30191, the operatin
d test parameters specified.in Annex A shall be adopted to confirm the recording quality

Quality discrimination method for recordable optical disk

.l General

is clause'specifies the test method for quality discrimination and the quality criteria for r
tical ‘disks for long-term data preservation.

6.

h quality
ded data

of which
lected by

cteristics

I velocity
jon of the

n 5.3 and
bement is
g method
riteria in

bcordable

2 Testmethod

6.2.1 Preparation for test

Before conducting the test, the optical disk should be checked for dust, fingerprints and other stains. If
there is dirt, remove it according to the handling method specified in Clause 9. Microscopic observation
can reveal physical deterioration such as detachment of the protective coating and small holes.

6.2.2 Test parameters

The data error parameters used in the test are as follows.

a)

For CD-R specified by ECMA-394, measure the maximum C1 error (Max C1).

© ISO/IEC 2023 - All rights reserved
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b) For DVD-R specified by ISO/IEC 12862 or ISO/IEC 23912, and + R disk specified by ISO/IEC 17344
or ISO/IEC 25434, measure the maximum PI SUM 8 (Max PI SUM 8).

c¢) For BD recordable disks specified by ISO/IEC 30190 or ISO/IEC 30191, measure the maximum
random symbol error rate (Max RSER) and the maximum burst error (Max BE). In the case that
defect management is applied, measure the Max RSER and the Max BE after data replacement (see
Annex A).

6.2.3 Recording method of optical disk for test

The optic
confirme
manufact

It is reconmended to record the entire user data area of the optical disk with arbitraryiser data, H

three zor
radial po
multi-lay

6.2.4 Playback evaluation drive

The reco
ECMA-39
for +R an
with equi
areferen

— temp
— relat

The playj
charactery
the referg
doubles a

6.3 Qu

The qual
errors sp

For the te
specified

a) Test
recor

al disk used for the test shall be recorded by the drive for which combination quality
1 as shown in 5.3 and 5.4, using the optimum conditions determined by the opticadl di
urer and the drive manufacturer.

es may be specified for the inner radius, middle radius and outer radius, depending on t
fition of the optical disk (for example, 25 mm, 40 mm, and 55 mm, each 5 mmwidth, etc.). H
b1 optical disks, record all recording layers.

‘ded optical disk shall be tested with a reference drive confarming to the specifications
4 for CD-R, of ISO/IEC 12862 or ISO/IEC 23912 for DVD-R, ofdSO/IEC 17344 or ISO/IEC 254
d of ISO/IEC 30190 or ISO/IEC 30191 for BD recordable disks, or a playback evaluation dri
valent data error detection performance. In the evaluation, the test is performed by installi
fe drive or a playback evaluation drive under the following environmental conditions:

erature: 15 °C to 30 °C;
ve humidity: 20 % to 75 %.

back evaluation drive is required tolconfirm a certain correlation with the playba
istics of the reference drive, by using-a reference disk or a calibration disk that conforms
nce disk prepared by the manufacturer. The same applies to a playback evaluation drive th
s a recording drive.

plity classification by data error testing

ty grade of the optical disk in Table 2 is determined by combining the test results of dg
ecified in 6.2.2 and the results of the lifetime estimation test specified in 4.2.

st of data errors, record data in accordance with 6.2.3 and use the playback evaluation dri
in 6.2.4 as follows.

he entire area where the data is recorded. If recording zones are specified in 6.2.3, test t
ding dreas of those zones. For multi-layer optical disks, inspect all recorded layers.

is
sk

ut
he
or

of
B4
ve

Ve

b) Thet

StTg vatue strattbe the maximumT vatue i the testareats):
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Table 2 — Quality criteria of recordable optical disks

Type of optical disk
CD-R | DVD-R,+R BD recordable disk
Quality grade Test parameter Estimate value of
Max RSER? lifetime
Max C1 Max PI SUM 8 and
Max BEP
tesstharr5;0=10-4
Gradel0 Less than 110 Less than 140 and 10 yéars pr more
less than 800 bytes
Less than 3,5x10-4
Grade30 Less than 80 Less than 100 and 30 years pr more
less than 800 bytes
Less than 3;5%10-4
Gradel00 Less than 80 Less than 100 and 100 yearg or more
lessithan 800 bytes
a | RSER=random symbol error rate.
b [ BE =bursterror.

S})

T}

d)

.l General

is clause specifies a quality test and operating method for storage systems for long-
eservation using a recordable optical disk.

Quality test of recordable optical disk and operation of long-term storage
'stems

Users shall use optical disks and drives that satisfy the provisions of Clause 5 and a
evaluation drive as specified in 6.2.4 to operate long-term storage systems.

Even if the quality grade of the optical disk has been confirmed, when the storage period
disk exceeds theddisk supplier’s recommendation, the recording characteristics can havg
due to the infldence of the environment, so it is recommended not to use it.

Before recording and playback, it is recommended to check that the recording surface of t
disk isAr€e of dirt and dust. If dirt or dust is present, it should be removed properly acd
Clause.

When recording is intended in an environment that is a significantly different temper

erm data

playback

pf a blank
changed

he optical
ording to

hiture and

hnmnﬁhr from-the environment in which the nnflr:\] dislk sazas cfnrnr] the anoular deviat

on of the

7.2

optical dlsk can change, so it is recommended to leave the optical dlsk for a sufficient time in the

recording environment before recording.

Initial quality test

The recorded optical disk shall be measured for data errors specified in 6.2.2 using a playback
evaluation drive as specified in 6.2.4 before storing. This initial quality is determined according to the
quality grade from Table 2.
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The initial quality test shall be as follows.

a) Test the entire area where the data was recorded. For multi-layer optical disks, test all recorded
layers. The test result value shall be the maximum value within the test area of the optical disk.

b) Inspectall recorded optical disks.

c) If the test result does not meet the quality criteria specified in Table 2 or an uncorrectable error
occurs in the data area, recreate it.

If dirt, dust, etc. on the recording surface of the optical disk are properly removed according to

Claud
recre

d) All te
shall
the p

7.3 Pel

The stor

evaluatio
to the qu4
a) Fort
optic
test g
b) Perfg
lots

c) If Caflegory 3 occurs, take immediate measures;'i.e. recreate it. In the case of Category 2, it will

recreg

If dix
to Cl
recrd

d) Thef
be ddg

The
disk

NOTH
opticd
on md
resulf

le 9 and it is confirmed that the quality criteria are met by retesting, there is no need
ate.

st results (error distribution on optical disks, etc.), recording speed and inspectienh spe
be recorded in the management ledger and used as judgment data for data migration duri
reservation period.

riodic quality test

ed optical disk is periodically tested for data errors specified dn-6.2.2 using a playba
h drive as specified in 6.2.4, and the quality shall be judged by Table 3 or Table 4 correspondi
lity grade of the optical disk.

he disk to be inspected, test the entire area where thejdata was recorded. For multi-lay
h1 disks, test all recorded layers. The test result valueshall be the maximum value within t
rea.

rm a sampling test from the stored optical disks.with the same recording conditions (lot). H
Yhose sampling test results are Category 2 or Gategory 3, it is recommended to test all of the

ated within one year.

t, dust, etc. on the recording surface of the optical disk are properly removed accordi
huse 9 and it is confirmed that €ategory 1 is satisfied by re-inspection, there is no need
ate it.

requency of the periodiC performance test should be approximately every 5 years, and shoy
termined according tothe preservation plan of the data to be stored.

eriodic performance test interval can be changed according to the quality grade of the opti
1sed. Regarding changes, it is recommended to conform to ISO/IEC 29121.

1 disk. Thelifetime of an optical disk depends not only on storage temperature and humidity, but a
ny other factors such as light exposure, corrosive gases, dirt, handling, and drives for playback. A
, when the storage environment is harsh, it is necessary to increase the frequency of periodic qual

ng
to

al

There\i§ a complicated failure mechanism in the deterioration of the data quality recorded on the

)
5 a
ty

tests.

In-other words, the frequency of periodic quality tests depends on both the quality of the optical d

sk

and the storage environment.

e) All test results (error distribution on optical disks, etc.), recording speed and inspection speed
shall be recorded in the management ledger. When migrating data, record the work contents in the
management ledger.
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Table 3 — Data error classification for periodic quality test (Grade10)

Media type
CD-R DVD-R, +R BD recordable disk
Test parameter
Category Max RSER?
Max C1 Max PI SUM 8 and
Max BEP
fessthamrZ+y10-4
| I gO(t)ic(l)Iclondi- Less than 160 Less than 200 arid
less than 4 200|bytes
7,1%10-4 or more
160 or more 200 or more and less than 1,px10-3
| Measures with- and and and/or
in one year
less than 220 less than 280 1 200 bytes orfmore
and less than 1 900 bytes
1,0x10-3 or njore
J Immediate 220 or more 280 or\thore and/or
measures

1900 bytes or|more

RSER =random symbol error rate.

BE = burst error.

Table 4 — Data error classification for periodic quality test (Grade30 and Grade1(0)

tion

Media type
CD-R DVD-R, +R BD recordable disk
Test parameter
Category Max RSER?
Max C1 Max PI SUM 8 and
Max BEP
Less than 5,0%410-4
| | ngood condi- Less than 110 Less than 140 and

less than 1 200|bytes

Measures with-

110 or more

140 or more

and less than 1,

5,0x10°%4 or njore
Dx10-3

P : and and and/or
in one year
less than 220 less than 280 1200 bytes or more
and less than 1 900 bytes
1,0x10-3 or more
3 Immediate 220 or more 280 or more and/or
measures

1900 bytes or more

a

b

RSER =random symbol error rate.

BE = burst error.
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8 Quality test of read-only optical disk and operation of long-term storage
systems

8.1 General

This clause specifies a quality test and operating method for storage systems for long-term data
preservation using a read-only optical disk.

8.2 Initial quality test

8.2.1 eparation for test

Before cojnducting the test, the optical disk should be checked for dust, fingerprints and othey stains| If
there is dfirt, remove it according to the handling method specified in Clause 9.

8.2.2 Test parameters
The data prror parameters used in the test are as follows.
a) For (JD-ROM specified by ISO/IEC 10149, measure the maximum C1 error’(Max C1).

b) For OVD-ROM specified by ISO/IEC 16448 or ISO/IEC 16449, measure the maximum PI SUM 8 (Mpax
PI SUM 8).

c¢) For HD-ROM, measure the maximum random symbol errorrate (Max RSER) and maximum bufst
errol (Max BE).

NOTE ISO/IEC 30190, ISO/IEC 30191 and Reference {6] contain further information on the rand¢m
symbpl error rate and burst error.

8.2.3 Pllayback evaluation drive

The opticpl disk shall be tested with a reference drive conforming to the specifications of ISO/IEC 101¢9
for CD-RQM, ISO/IEC 16448 or ISO/IEC.16449 for DVD-ROM and ISO/IEC 30190 or ISO/IEC 30191 for
BD-ROM, |or a playback evaluation drive with equivalent data error detection performance. In the
evaluatioh, the test is performed ly)jinstalling a reference drive or a playback evaluation drive under
the following environmental conditions:

— tempgrature: 15 °C to 30-°C;
— relative humidity:;.20 % to 75 %.

The playHack evaluation drive is required to confirm that there is a certain correlation with the playback
characteifistics efithe reference drive, by using a reference disk or a calibration disk that conforms|to
the referg¢nce disk prepared by the manufacturer. The same applies to a playback evaluation drive that
doubles als@recording drive.

8.2.4 Testoperation

Before storing, the optical disk shall be measured for data errors as specified in 8.2.2 using the playback
evaluation drive as specified in 8.2.3 and the initial quality shall be determined using Table 5.

The initial quality test shall be as follows.

a) Testthe entire area where the data exist. For multi-layer optical disks, test all layers. The test result
value shall be the maximum value within the test area of the optical disk.

b) Inspectall optical disks to be stored.
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If Category 3 conditions occur (see Table 5), take immediate measures, i.e. obtain another copy of
the same disk, or the data may be migrated to a recordable optical disk according to the means
specified in Clause 5, Clause 6 and Clause 7 when the data can be retrieved. In the case of Category
2 conditions, take measures within one year.

If dirt, dust, etc. on the recording surface of the optical disk are properly removed according to
Clause 9 and it is confirmed that Category 1 conditions are satisfied by re-testing, there is no need
to take measures.

All test results (error distribution on optical disks, etc.) and inspection speed shall be recorded

ra—tla 1o I | e dor . O ralos | o £1 43 d
ITI LIIT 111aua5c1uc1u ICUSCI adS Juusxucut. udlid 1UI Lcll\llls IIICadsulr o Uul llls LIIC lJl CoCl vdlly n perlO .

When migrating data to recordable optical disks, record the work contents in theananagement
ledger.

Table 5 — Data error classification for quality test of read-only optical disk

Media type
CD-ROM DVD-ROM BD-ROM
Test parameter
Category Max RSER
Max C1 error Max PI SUM,8 and
Max BEP

)

Less than 5,0%410-4
Less than 110 Less than 140 and
less than 1 200|bytes

In good condi-
tion

13>

5,0x10-4 or njore

110 or more 140 or more and less than 1,px10-3
Measures with-

: and and and/or
in one year

less than 220 less than 280 1 200 bytes or|more
and less than 1 900 bytes

J 220 or more 280 or more and/or

1,0x10-3 or njore
Immediate
measures

1900 bytes orjmore

RSER =random symbel error rate.

BE = burst errar.

T}
eV

.B Periodic quality test

aluation drive as specified in 8.2.3. The disk quality is determined using Table 5.

e stored optical disk is periodically tested for data errors as specified in 8.2.2 using a|playback

b)

© ISO/IEC 2023 - All rights reserved

For the disk to be inspected, test the entire area where the data exists. For multi-layer optical disks,
test all layers. The test result value shall be the maximum value within the test area.

If Category 3 conditions occur, take immediate measures, i.e. obtain another copy of the same
disk, or the data may be migrated to a recordable optical disk according to the means specified in
Clause 5, Clause 6 and Clause 7 when the data can be retrieved. In the case of Category 2 conditions,
take measures within one year.

If dirt, dust, etc. on the recording surface of the optical disk are properly removed according to
Clause 9 and it is confirmed that Category 1 conditions are satisfied by re-testing, there is no need
to take measures.
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