INTERNATIONAL ISO/IEC
STANDARD 20162

First edition
2001-12-01

Information technology — Data intgrchange
on 300 mm optical disk cartridges of type
WORM (Write Once Read Many) using
irreversible effects — Capacity: 30 Gbytes
per cartridge

Technologies de l'information — Echange de données sur cgrtouches de
disque optique de 300.mm de type WORM (écriture unique &t lectures
multiples) avec effetsyirréversibles — Capacité: 30 Gbytes pgr cartouche

Reference number
ISO/IEC 20162:2001(E)

1IEC

© ISO/IEC 2001


https://iecnorm.com/api/?name=50795ccf5b2f2a0847e5af1b8b7feac6

ISO/IEC 20162:2001(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2001

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 ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.ch

Web www.iso.ch
Printed in Switzerland

ii © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=50795ccf5b2f2a0847e5af1b8b7feac6

Contents

Section 1 — General
1 Scope

2 Conformance
2.1 Optical Disk Cartridge (ODC)

ISO/IEC 20162:2001(E)

Page

2.2 Gengrating System
2.3 Recdiving System
2.4 Compatibility statement

ative references

s and definitions

4.2 Clanpping Reference Area

4.3 Clanpping Zone

4.4 Cycljc Redundancy Check (CRC)
4.5 Data]Zone

4.6 defe¢t management

4.7 Disk|Reference Plane

4.8 entrgnce surface

4.9 Error Correction Code (ECC)
4.10 formpt

411 hub

4.12  inter|eaving
4.13  Logifal Sector
4.14  Logipal Block Address

4.15  mar
4.16  marl edge
4.17  marl edge recording

4.18  optidal disk

4.19  optidal disk cartridge (ODC)
4.20  polatization

4.21  prerdgcorded mark

4.22  readpower

4.23  recotding layer

4.24  Reed-Solomon code

4.25  spacg
4.26  spindle
4.27  subsfrate
4.28 track

4.29  track pitch
4.30  write-inhibit hole

5 Conventions and notations

5.1 Representation of numbers

5.2 Names

6 List of acronyms

7 General description of the optical disk cartridge
8 General requirements

8.1 Environments

8.1.1 Test environment
8.1.2  Operating environment

© ISO/IEC 2001 — All rights reserved

AW W W W W WIN N NN NNNNDNDNNDNNNDNNNNNNN = - em e e e e e ek e e


https://iecnorm.com/api/?name=50795ccf5b2f2a0847e5af1b8b7feac6

ISO/IEC 20162:2001(E)

8.1.3  Storage environment
8.1.4  Transportation

8.2 Temperature shock
8.3 Safety requirements
8.4 Flammability

9 Reference Drive

9.1 Optical system

9.2 Optical beam

9.3 Read Channel

9.4 Tracking

9.5 Rotation of the disk

N=l-CR- RN EEN BN EEN BEN B e N U B0 B0 D) BY ) Y| SN SN N N

Section 2 — Me¢chanical and physical characteristics

10 Dimendional and physical characteristics of the case

10.1  General description of the case

10.2  Relatiopship of Sides A and B

10.3 Refererce axes of the case

10.4  Case drpwings

10.5  Dimensjions of the case

10.5.1 Overall dimensions

10.5.2 Locator slots

10.5.3 Side A} B indicator holes

10.5.4 Side A} B indicator labels

10.5.5 Insertign slots and detent features 9
10.5.6 Grippef slots and gripper notches 10
10.5.7 Write-iphibit hole 11
10.5.8 Hub apprture and head window 11
10.5.9 Shutterp 11
10.5.10 Shutterjopener features 11
10.5.11 User lapel areas 12
10.5.12 Bar code area 12
10.6 Mecharjical characteristics 12
10.6.1 Materigls 12
10.6.2 Mass 12
10.6.3 Edge dfstortion 12
10.6.4 Complfance 12
10.6.5 Shutter|opening force 12
10.7  Drop tept 12
11 Dimensjional, mechanicaland physical characteristics of the disk 13
11.1  General descriptionefithe disk 13
11.2  Referer|ce axis andplane of the disk 13
11.3 Dimensjions ofithedisk 13
11.3.1 Hub dimension 13
11.4  Mechanieal ¢haracteristics 15
11.4.1 Materiat 15
11.4.2 Mass 15
11.4.3 Moment of inertia 15
11.4.4 Imbalance 15
11.4.5 Axial deflection 15
11.4.6 Axial acceleration 15
11.4.7 Radial runout 15
11.4.8 Radial acceleration 16
11.4.9 Tilt 16
11.5  Optical characteristics 16
11.5.1 Index of refraction 16
11.5.2 Thickness 16
11.5.3 Birefringence 16
11.5.4 Reflectance 16

iv © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=50795ccf5b2f2a0847e5af1b8b7feac6

12 Interface between cartridge and drive 17
12.1 Clamping method 17
12.2 Clamping force 17
12.3 Capture cylinder 17
12.4 Disk position in the operating condition 17
Section 3 — Format of information 32
13 General description 32
14 Track format 32
14.1 Track definition 32
14.2  Direction of track spiral 32
14.3  Track pitch 32
14.4  Track numbering 32
14.5  Track layout 32
14.6  Segment format 32
14.7 Servp Field format 32
14.8  Addfess format 34
14.9 Recdrdable Field format 34
15 Zong organization 35
15.1  Logikal Sector format 35
15.2 CR{and ECC bytes 36
15.3 User|Area - Format of Data Zones 36
15.3.1 Detdiled format of Data Zones 37
16 Recqrding code 37
16.1 Ternpination Field 37
16.2  Datalrecording method for the RLL(1,7) Code 38
17 Defexct Management 38
17.1 Defective Sectors recorded in the SDI 38
17.2 Reading and writing Procedure 38
17.3 Fornpat of the Relocation Area 38
17.4 Fornpat of the Dynamic Relocation Maps Sectors 38
18 Prer¢corded Information 39
18.1 Prer¢corded Information definition 39
18.2 Resefrved regions 39
18.3 Spediific Disk Information-(SDI) 39
18.3.1 SDI Sector allocation. 39
18.3.2 SDI fontent 40
18.4  Read Focus Optimization (RFO) Tracks 40
Section 4 —|Characteristics of Prerecorded Information 41
19 Method of testing 41
19.1 Environment 41
19.2  Use of the Reference Drive 41
19.2.1 Optics and mechanics 41
19.2.2 Read power 41
19.2.3 Read channel 41
19.2.4 Tracking 42
19.3  Definition of signals 42
20 Prerecorded Information signal requirements 43
20.1  Modulation Depth of preformatted marks 43
20.2  Ratio of minimum and maximum Clock Mark signal amplitude with open tracking loop 43
20.3  Clock Mark jitter 43
20.4  Relative tangential displacement of preformatted marks 43
© ISO/IEC 2001 — All rights reserved v

ISO/IEC 20162:2001(E)



https://iecnorm.com/api/?name=50795ccf5b2f2a0847e5af1b8b7feac6

ISO/IEC 20162:2001(E)

20.5  Variation of QWT Marks signal amplitude 43
20.6  Track pitch 43
20.7  Radial runout 43
20.8  Radial accelerations 43
20.9 Tracking Gain 43
Section 5§ — Characteristics of the recording layer 44
21 Method of testing 44
21.1  Test Regions 44
21.2 Environment 44
21.3  Use of the Reference Drive 44
21.3.1 Optics and mechanics 44
21.3.2 Read power 44
21.3.3 Read Channel 44
21.3.4 Tracking 44
21.4  Write cpnditions 44
21.4.1 Write pplse 44
21.4.2 Nomingl Write Power Py, nom 45
21.4.3 Nomingl Write Power Py, ,om determination 45
21.4.4 Writing Power boosts and droops 45
21.4.5 Write Mledia Profile 45
22 Write characteristics 45
22.1  Signal modulation 45
22.2  Signal Resolution 45
22.3  Write ppwer margin 45
Section 6 — CHaracteristics of user data 46
23 Method of testing 46
23.1  Enviroriment 46
23.2  Use of the Reference Drive 46
23.2.1 Optics and mechanics 46
23.2.2 Read p¢wer 46
23.2.3 Read channel 46
23.2.4 Error cgrrection 46
23.2.5 Tracking 46
24 Minimym quality of a Sector 46
24.1  Servo Hields 46
24.2  User-wtitten data 47
24.3  Pre-wriften data 47
25 Data inferchange.réquirements 47
25.1  Tracking 47
25.2 User-wtitten and pre-written data 47
25.3  Quality of disk 47
Annexes

A - Air cleanliness class 100 000 48
B - Edge distortion test 49
C - Compliance test 51
D - Test method for measuring the adsorbent force of the hub 54
E - Creeping One of Four Code (COF) 56
F - PBA, LBA formats 57
G - Interleave, CRC, ECC 59

Vi © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=50795ccf5b2f2a0847e5af1b8b7feac6

ISO/IEC 20162:2001(E)

H - Content of SDI Sectors 61
J - SISIC (Selective Inter Symbol Interference Cancellation) data detection 64
K - Requirements for interchange 66
L - Shape and sequence of write pulses for testing 68
M - Office environment 69
N - Derivation of the operating climatic environment 70
P - Transportation 75
Q - Track deviation measurement 76

© ISO/IEC 2001 — All rights reserved vii


https://iecnorm.com/api/?name=50795ccf5b2f2a0847e5af1b8b7feac6

ISO/IEC 20162:2001(E)

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. In the
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International Stgndards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The main task df the joint technical committee is to prepare International Standards. Draft International Standargdls adopted by
the joint techni¢al committee are circulated to national bodies for voting. Publication as an International Starjdard requires
approval by at I¢ast 75 % of the national bodies casting a vote.

Attention is drayvn to the possibility that some of the elements of this International Standard may be the subject of{ patent rights.
ISO and IEC shill not be held responsible for identifying any or all such patent rights.

ISO/TEC 20162 [was prepared by ECMA (as ECMA-317) and was adopted, under a(special “fast-track procedyre”, by Joint
Technical Comrpittee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodies of ]SO and IEC.

Annexes A to L|form a normative part of this International Standard. Annexes Mto0 Q are for information only.
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Information technology — Data interchange on 300 mm optical disk cartridges of
type WORM (Write Once Read Many) using irreversible effects —
Capacity: 30 Gbytes per cartridge

1

Section 1 — General

Scope

This International Standard specifies the characteristics of a 300 mm optical disk cartridge (ODC) of Type WORM (Write
Once Read Many) using irreversible effects. with a capacity of 30 Gbytes. This WORM ODC's uses writing effects that are
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The following normative documents contain provisions which, through reference in this text, constitute provisions of this
International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not
apply. However, parties to agreements based on this International Standard are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of the
normative document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC 646:1991 Information technology — ISO 7-bit coded character set for information interchange
IEC 60950-1:2001 Information technology equipment — Safety — Part 1: General requirements
4 Terms and definitions

For the purpose of this International Standard, the following terms and definitions apply.

4.1 case
4.2
© ISO/IEC 200

: The housing for an optical disk, that protects the disk and facilitates disk interchange.
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4.3
4.4
4.5
4.6
4.7

4.8
4.9
4.10
4.11

4.12

4.13
4.14
4.15

4.16
4.17
4.18

4.19
4.20
4.21
4.22
4.23
4.24

4.25
4.26
4.27

4.28
4.29
4.30

Clamping Zone: The area of the disk within which the clamping force is applied by the clamping device.
Cyclic Redundancy Check (CRC): A method for detecting errors in data.

Data Zone: An annular area within the user zone on the disk having a constant data clock frequency.
defect management: A method for handling defective areas on the disk.

Disk Reference Plane: A plane defined by the perfectly flat annular surface of an ideal spindle onto which the
Clamping Reference Area of the disk is clamped, and which is normal to the axis of rotation.

entrance surface: The surface of the disk on to which the optical beam first impinges.
Error Correction Code (ECC): An error-detecting code designed to correct certain kinds of errors in data.

format: The arrangement or layout of information on the disk.

hub: The central feature on the disk which interacts with the spindle of the disk drive to provide radial centring and
the clamiping force.

interleaving: The process of allocating the physical sequence of units of data so as to render, the/data nore immune
to burst]errors.

Logic]l Sector: The minimum addressable user data block.
1 Block Address: The address of a block of data.

mark:|A feature of the recording layer, which may take the form of a pit, or any~other type or form that fan be sensed
by the dptical system. The pattern of marks represents the data on the disk.

Logic

mark ¢dge: The transition between a region with a mark and one without'a‘mark or vice versa, along thg track.
mark ¢dge recording: A recording method that uses a mark edge to represent a Channel bit.

optical disk: A disk that will accept and retain information in thie_form of marks in a recording layer that can be read
with anfoptical beam.

optical disk cartridge (ODC): A device consisting of d¢ase containing an optical disk.
polarization: The direction of polarization of an optical®beam is the direction of the electric vector of the beam.

prerecorded mark: A mark written on the recording layer during manufacturing of the disk.

wer: The read power is the optical power, incident at the entrance surface of the disk, used when reading.

olomon code: An error detection and/or correction code that is particularly suited to the corregtion of errors
r in bursts or are strongly ¢orelated.

substrate: A transparenttayer of the disk, provided for mechanical support of the recording layer, throygh which the

itch® The distance between the centrelines of adjacent tracks, measured in a radial direction.

nhibit hole: A hole in the case which, when detected by the drive to be open, inhibits write operption.

Conventions and notations

Representation of numbers

— A measured value is rounded off to the least significant digit of the corresponding specified value. It implies that a
specified value of 1,26 with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows a range of measured
values from 1,235 to 1,275.

—  Letters and digits in parentheses represent numbers in hexadecimal notation.

—  The setting of a bit is denoted by ZERO or ONE.

— Numbers in binary notation and bit combinations are represented by strings of digits 0 and 1.

—  Numbers in binary notation and bit combinations are shown with the most significant bit to the left.

© ISO/IEC 2001 — All rights reserved
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— Negative values of numbers in binary notation are given in TWO's complement.

— In each field the data is recorded so that the most significant byte (byte 0) is recorded first. Within each byte the least
significant bit is numbered 0 and is recorded last, the most significant bit (numbered 7 in an 8-bit byte) is recorded first.
This order of recording applies also to the data input of the Error Detection and Correction circuits and their output.

5.2 Names
The names of entities, e.g. specific tracks, fields, etc., are given with a capital initial.

6 List of acronyms

COF Creeping One of Four (code)

CRC Cyclic Redundancy Code

DCb Data Channel bit

ECC Error Correction Code

EDAC Error Detection And Correction

FWHM Full Width Half Maximum

IR Internal Radius

QWT Quadrature Wobble Tracking (mark)

LBA Logical Block Address

Isb least significant bit

LSB Least Significant Byte

MR Middle Radius

msb most significant bit

MSB Most Significant Byte

NSB Next Significant Byte

ODC Optical Disk Cartridge

OR Outside Radius

PBA Physical Block Address

PLL Phase—Locked Loop

RFO Read Focus Optimization

RLL Run Length Limited (code)

R-S Reed-Solomon (code)

SCb Servo Channel bit

SDI Specific Disk Information

SISIC Selective Inter Symbol Interference Cancellation

WORM Write Once Read Multiple

7 Gerneral description of the.optical disk cartridge

The optical djsk cartridge which is the'subject of this International Standard consists of a case containing an optical disk.

The case is 4 protective enclosute’for the disk. It has access windows covered by shutters. The windows aye automatically
uncovered byf the drive whenithe cartridge is inserted into it.

The optical djsk consistsieftwo sides assembled together with their recording layers on the inside.

The optical djsk is reeordable on both sides. Data is written onto the disk with a focused optical beam as markd in the recording
layer using ifreyersible effects, such that the marks cannot be erased or transformed back into an unrecorded ptate. The marks
can be formefl ‘by-€ither a phase transformation process, an alloy mode, or any other irreversible process yielding the recording

characteristics specified in section 5. The data are read by detecting the intensity modulation of the reflected beam caused by
the difference of reflectivity and diffraction of the recorded marks and the unrecorded regions. The beam accesses the
recording layer through the transparent substrate of the disk.

The optical disk cartridge is designed to allow for use in a drive with optical access from both sides simultaneously.

8 General requirements

8.1 Environments
8.1.1 Test environment

The test environment is the environment where the air immediately surrounding the optical disk cartridge has the following
properties:

temperature: 23°C+2°C

© ISO/IEC 2001 — All rights reserved 3
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45 % to 55 %
60 kPa to 106 kPa
Class 100 000 (see annex A)

relative humidity:
atmospheric pressure:
air cleanliness:

No condensation on or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge shall be conditioned in
this environment for 48 h minimum. It is recommended that, before testing, the entrance surface of the disk be cleaned
according to the instructions of the manufacturer of the disk.

Unless otherwise stated, all tests and measurements shall be made in this test environment.

8.1.2

This International Standard requlres that an optlcal dlSk cartr1dge whlch meets all requ1rements of this Standard in the specified
test environmeft I ' ' s he operating
environment. (S

Operating environment

ee also annex M).

The operating
following prope]

pnvironment is the environment where the air immediately surrounding the optical digk-cart
ties:

ridge has the

5°Cto55°C
3%t085%

temperature:
relative humiditjy:
y:

SsSure:

1 g/m’ to 30 g/m’
60 kPa to 106 kPa
10 °C/h max.

absolute humidi
atmospheric pre
temperature graglient:
relative humidity gradient: 10 %/h max.

air cleanliness: office environment (see M.1)

No condensatio
outside those sp|
(See also annex

8.1.3  Storagg

The optical disk
storage. The st
cartridge has thg

temperature:

relative humidit
absolute humidi
atmospheric pre
temperature gra
relative humidit

air cleanliness:

h on or in the optical disk cartridge shall occur. If'an optical disk cartridge has been exposed
ecified in this clause, it shall be acclimatized in an allowed operating environment for at least 2
N).

environment

cartridge without any protective enclosure shall not be stored in an environment outside the rang
prage environment is defined as an-environment where the air immediately surrounding the
following properties:

-10°Cto 55°C
: 3% to 90 %
y:

BsSure:

1 g/m’t030 g/m’
60.kPato 106 kPa
lient: 5 °C/h max.
y gradient: 10 %/h max.

office environment (see M.1)

to conditions
h before use.

e allowed for
optical disk

No condensation on or in the optical disk cartridge shall occur.

8.1.4 Transp

ortation

This International Standard does not specify requirements for transportation; guidance is given in annex P.

8.2

Temperature shock

The optical disk cartridge shall withstand a temperature shock of up to 20 °C when inserted into, or removed from, the drive.

8.3 Safety

requirements

The cartridge shall satisfy the safety requirements of IEC 60950-1, when used in the intended manner or in any foreseeable use
in an information processing system.

© ISO/IEC 2001 — All

rights reserved
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8.4 Flammability

The cartridge and its components shall be made from materials that comply with the flammability class for HB materials, or
better, as specified in IEC 60950-1.

9 Reference Drive

The Reference Drive is a drive several critical components of which have well defined properties and which is used to test the
write and read parameters of the disk for conformance to this International Standard. The critical components vary from test to
test. This clause gives an outline of all components; components critical for tests in specific clauses are specified in those
clauses.

9.1 Optical system

The basic set-up of the optical system of the Reference Drive used for measuring the write and read parameters is shown in
figure 1. Different components and locations of components are permitted, provided that the performance rempins the same as
that of the sef-up in figure 1. The optical system shall be such that the detected light reflected from the enttange surface of the
disk is mininjized so as not to influence the accuracy of the measurements.

9.2 Optjcal beam

The focused pptical beam used for writing and reading data shall have the following propertiest

+8 nm
a) Wavelength (1) 685 nm
-8 nm
b) Wavelength ( A ) divided by the numerical
aperture df the objective lens (NA) 1,181 pm £ 0,013 pm
c) Filling DAW of the aperture of the objective lens
in both tapgential and radial direction 1,22 £0515

d) Variance pf the wavefront of the optical
beam neaf the recording layer after passing
through ah ideal substrate 0’to A2/180
(thicknesq: 1,205, index of refraction: 1,51)

e) Polarizatipn Circular
f) The optichl power and pulse width for writing and reading shall be as specified in later clauses.

D is the diarpeter of the lens aperture and-W)is the beam diameter of the Gaussian beam where the intensity is 1/e2 of the
maximum infensity.

9.3 Reafl Channel

A Read Charnel, Channel 1, shall be provided to generate a read-out signal S from the pre-written and user-pvritten marks in
the recording|layer, using the change in reflectivity and diffraction of the marks.

Signal S whi¢h measures/the total amount of light reflected by the disk in the exit pupil of the objective lens, {s the sum of the
currents Jy, J,, J3, J4(of the four-quadrant photodiodes. This signal is not equalized before detection. It shall be low-pass

filtered with 4 3-pele-Butterworth filter with a cut-off frequency of one half the Channel clock frequency.
9.4 Tra¢king

Tracking error signals are generated to control the servos for the axial and radial tracking of the focus of the optical beam.

The axial tracking error signal Sa is derived in Channel 2 from the measurement of amplitudes of the four-quadrant photodiode
currents when the light spot scans a dedicated area of the disk, as specified in 19.2.4.1.

The radial tracking error signal Sr is derived from the measurement of amplitudes of the read out signal S in Channel 1 at the
centres of the tracking marks, as specified in 19.2.4.2.

The requirement for the accuracy with which the focus of the optical beam must follow the tracks is specified in 19.2.4.3.

9.5 Rotation of the disk

The spindle shall position the disk as specified in 12.4. It shall rotate the disk at 16,67 Hz + 0,20 Hz. The direction of rotation
shall be clockwise on side A and counterclockwise on side B, when viewed from the disk entrance surface of the disk of this
side.

© ISO/IEC 2001 — All rights reserved 5
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00-0016-A

Laser diode

Collimator lens
Optional shaping prism
Polarizing beam §plitter

Optional quarter?wave plate
Objective tens
Optical.disk

J1s s I3y
K. K,
Chl

Ch2
aa', bb'

Astigmatic lens
Four-quadrant photodiode
Currents of four-quadrant photodiod

[¢]

D.C.-coupled amplifiers

Channel 1: Read out channel
Channel 2: Axial tracking error chafnel
Astigmatic focus line directions
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10.1 Gen

ISO/IEC 20162:2001(E)

Section 2 — Mechanical and physical characteristics

Dimensional and physical characteristics of the case

eral description of the case

The case (see figure 2) is a rigid protective container of rectangular shape. It allows the spindle of the drive to clamp the disk
by its hub and have a head window on both sides.

Shutters uncover the windows upon insertion into the drive, and automatically cover them upon removal from the drive. The
case has write-inhibit, Side A / B detection features, and gripper slots and notches for an autochanger.

10.2

Relationship of Sides A and B

The features essential for physical interchangeability are represented in figure 2. When Side A of the cartridge faces upwards,

Side B of the
group, the de

Only the sid
10.5.12, resp

10.3  Ref

There are thr]
case are refer

The positions

The Ref{
two loca
case.

The Refq
10.4 Cas

The case is 19

Figure 2
A.
Figure 3
Figures 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figures
Figure 1
Figures
Figure 1

10.5 Dim

disk faces downwards. Sides A and B of the case are 1dentical as far as a group of features are co
scription is given for one side only (references to Sides A and B can be changed to B or A, reSpec

b identification features, the write inhibit feature and the bar code area, described in 10/5.3, 1(
ctively, are not identical for both sides of the case.

rence axes of the case

be orthogonal reference axes X,Y,Z defining three references planes XY, XZ; YZ to which the d
red.

of these reference axes are shown on figure 3.

rence Axes X and Y lie in the external plane of side A: Referencé\Axis X is located between t
or slots of the case and Reference Axis Y is perpendicular to Réference Axis X at the middle of t

rence Axis Z is perpendicular to the Reference Axes X ad Y at their crossing point.

p drawings
presented schematically by the following drawings.

shows a composite drawing of Side A of the‘case in isometric form, with the major features ider

shows the envelope of the case with Reference Axes X, Y and Z.
a, 4b show the Side A / B indicator holes and labels.
shows the details of the insertioh slots and detents.
shows the gripper slots andnotches, used for automatic handling.
shows the write-inhibit hole.
shows the hub apertuseiand head window.
shows the shutter@opening features.
Oa, 10b show the user label areas.
shows thedar code area.
2a, 12b, 12¢ show the hub/disk structure and dimensions.
b shows-the capture cylinder.

ensions of the case

hcerned. For this
ively).

5.4, 10.5.7 and

mensions of the

he centres of the
he bottom of the

tified from Side

The dimensions of the case shall be measured in the test environment. The dimensions of the case in an operating environment
can be estimated from the dimensions specified in this clause.

10.5.1 Overall dimensions
The total length of the case (see figure 3) shall be

L]:

The distance

340,0 mm £ 0,4 mm

from the top of the case to the reference axis X shall be

Ly, = 60,0 mm + 0,2 mm

The distance

from the bottom of the case to the reference axis X shall be

L3 =280,0 mm £ 0,2 mm

© ISO/IEC 200
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The total width of the case shall be
L4=320,0 mm = 0,4 mm

The width shall be linearly reduced on top and bottom, on right and left side, by a maximum length

Ls=28,0mm= 0,2 mm

originating from a point defined by a distance from top or bottom

Lg=20,0 mm + 0,2 mm

The four corners of the case shall be rounded with a radius

R;=5,0 mm= 0,2 mm

The total thickn
Ly =14
The thickness s}
Lg=1

b
originating fron

Ly

—_—

10.5.2 Locato
The case shall h

These locator sl
The centres of t]
Lig=1
from Axis Y. T}h
Ry =4,
The V-shaped 4
Li1=5

from the top of the case and shall be connected to the circular section by a straight line making an angle

= 45

ss of the case shall be

,0mm £ 0,1 mm

all be linearly reduced on the two long edges on each side by a maximum length
b mm + 0,2 mm

a line defined by a distance from edges

,0mm = 0,3 mm

- slots

hve two locator slots positioned on the long edges of the case (se€)figure 3).
bts shall have a circular section connected to a V-shaped ramp:

e circular sections shall be on the Reference Axis X atdistances

54,10 mm £ 0,15 mm

eir radii shall be

D mm £ 0,2 mm

mp shall start on the long edges at a point specified by a distance

4,0 mm £ 0,2 mm

Oj:lo

with the edges of the case.

10.5.3 Side A
The case shall h

The first sid

B indicator; holes
hve two side A / B indicator holes going all through the case (see figures 4a and 4b)

e indicator hole shall have a diameter

D1:5

0'mm + 0,2 mm

Its centre shall be specified on side A (see figure 4a) by

L12 =1
Liz=1
side A (see
L14 =1

L15=1

47,0 mm = 0,2 mm

80,0 mm £ 0,2 mm

The second side indicator hole shall be rectangular with rounded corners and specified by the following dimensions on

figure 4a)
04,0 mm £+ 0,2 mm

16,0 mm £ 0,2 mm

Lig=248,8 mm + 0,3 mm

© ISO/IEC 2001 — All rights reserved
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L17=261,2 mm + 0,3 mm
R3=0,2 mm = 0,2 mm

10.5.4 Side A /B indicator labels

The case shall have one Side A / B indicator label on each side (see figures 4a and 4b).

ISO/IEC 20162:2001(E)

These labels shall have the minimum dimensions of 10,0 mm x 32,0 mm and shall be recessed by 0,2 mm min.

Their positions are specified by the following dimensions and relations between dimensions.
Side A label (see figure 4a):

L1g=130,0 mm min.

Ligt Lig=10,0 mm min.

Lo +49,0 mm min.

Ly t Lro= 32,0 mm min.
Side B label (see figure 4b):

Ly ¥ 130,0 mm min.

Ly3 t Lyp = 10,0 mm min.

Ly4 49,0 mm min.

L25 L24 = 32,0 mm min.

10.5.5 Inse

The case shall have two insertion slots located on top of the long edges (see figure 5).

The slots sha
Lag

a width of
Ly7

with a leadin

with the long

Log
The slots sha

'tion slots and detent features

1 have a length of

= 88,5 mm £ 0,2 mm

= 7,0 mm £ 0,2 mm

b ramp making an angle
xn=85°+£1,0°

edges, on a length

= 18,0 mm £ 1,0 mm

1 have a depth

Lyg ¥ 8,0 mm'+0,2 mm
located

L30 3 5 TITIIT -L C > TIITTT
from the XY plane.

Detent notches shall be located at top and bottom of the long edges. Their structure shall be symmetrical versus an axis parallel

to Axis Y, located between and at equal distance of the two sides of the case.
The detent notches shall be located at distances

L31=20,0 mm £ 0,2 mm
from top or bottom, starting with a rectangular shape with a depth

L3> =4,00 mm £ 0,15 mm
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a length

L33=10,0 mm + 0,2 mm

and finishing by

a ramp making an angle

03=30°+1°

with the long edges of the case
Their heights shall be

L34=1

1,5 mm £ 0,2 mm

10.5.6 Gripper slots and gripper notches

The case shall h|

Two rectangula
depth of

L35=8§
from the edges
L3g=15
Their upper edg|
Ly7="2
The corners of t
R4=2,

Two gripper not
specified by

L3g=3
Lig=1
Their width shal
Lyy=1

They shall have
outside the case

L41:2

and a radius

Two rectangulaj
centres shall be

hve two gripper slots and four gripper notches (see figure 6).

gripper slots shall be located symmetrically versus Axis Y on the long edges of the casg. ‘They

,0 mm + 0,2 mm

f the case and a width

,0 mm £ 0,2 mm

b positions shall be

05,0 mm £ 0,2 mm

hese slots on the long edges of the case shall be rounded with\a radius
D mm £ 0,2 mm

ches shall be located symmetrically versus Axis Y @n.the top of the case. The positions of their cq

5,0 mm + 0,2 mm
10,0 mm % 0,2 mm
| be

2,0 mm £ 0,2 mm

a cylindrical cross-section defined by a cylinder with an axis parallel to Axis X, positioned in a p
and defined by L3g and

|0 mm + 0,2 mm

D mm + 0,2 mm

grippet notches shall be located symmetrically versus Axis Y on the bottom of the case. The pog
specified by

shall have a

ntres shall be

int O located

itions of their

L4y =85,0 mm £ 0,2 mm

L43=266,0 mm £ 0,2 mm
Their width shall be

L44=12,0 mm £ 0,2 mm
and their length

L45=10,0 mm + 0,2 mm

Their depth profiles shall be defined by the following dimensions

L4 =6,5mm =+ 0,2 mm

10
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L47=2,5mm=+ 0,2 mm

L4g=9,0 mm+ 0,2 mm

L49=3,0 mm =+ 0,2 mm

10.5.7 Write-inhibit hole

The case shall have a (one) common write-inhibit hole for both sides A and B (see figure 7). The case shall include a device for
opening and closing the hole. The opened condition of the opening through the case shall define the write-enabled condition;
the closed condition of the opening shall define the write-inhibited condition.

The write-inhibit hole shall have a diameter

Dy =5,0mm = 0,2 mm

Its centre shaj
Lso
Ls)

on side A of

10.5.8 Hub
The case sha
Its position
Lsy
D5 5
The relative

The case shal
the following

Ls;
Lsq
Lss

10.5.9 Shufters

The case shal
closed. The s

]

1 be specified by
=147,0 mm + 0,2 mm
= 60,0 mm £ 0,2 mm
he case.

aperture and head window
have a circular aperture on each side for the hub of the disk (see figure-8):

d diameter shall be specified by the following dimensions
=120,0 mm + 0,2 mm

194,0 mm + 0,2 mm
ositioning of hub, aperture and case walls is defined in311.3.1.

1 have a rectangular window on each side to enable the optical head to access the disk (see figur
dimensions.

= 25,85 mm min.
= 60,2 mm min.

= 57,2 mm min.

1 have a spring-loaded, ‘unidirectional shutter for each side, designed to completely cover the hed

10.5.10 Shu
The case sha

The shutter o

The moveme

er opener features

| have two shutter opener features, one for each shutter (see figure 9).
pener feature of one side shutter shall be within the left insertion slot, seen from this side.

ht of the shutter shall be controlled with the movement of the movable piece in the insertion slot.

hutter shall be free toslide in a recessed area within the case without protrusion outside of the casg.

b 8) specified by

d window when

‘When the shu

ttar 2o olocad tho ool Hcadta-puch-tha-chittar oxman choll bo ot o Py
tte e-Hovad St

a0 aa Bnos 19
T T CTOSCa—t TOPTOCO-Ca s o astaTto— Pt TetOT O PO ST T O Tttt o POSTHOTT

Lsg=32,5mm £ 0,2 mm

The width of

this edge shall be

Ls7=2,5 mm min.

The path of the movable edge shall be at a distance from the corresponding case side surface

Lsg =52 mm=0,2 mm

A movement

of the edge to

Lsg =22 mm max.
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shall be sufficient to ensure that the head window is opened to the minimum size specified in 10.5.8.
The available length of the edge in the insertion slot shall be

Lgp =5 mm min. and 6,5 mm max.

10.5.11 User label areas

The case shall have the following minimum areas for user labels:
on side A and side B: 60,0 mm x 208,0 mm (see figure 10a),

on the bottom side: 146,0 mm x 11,0 mm (see figure 10b).

These areas shall be recessed by 0,2 mm min. Their positions shall be specified by the following dimensions and relations
between dimensions

Le1 = 190,0 mm min.
Lgy - Lk = 60,0 mm min.
Le3 + Lg4 = 208,0 mm min.
Lgs + Lge = 146,0 mm min.
Lg7 = 11,0 mm min.
10.5.12 Bar code area
The case shall hpve an area for bar code on side A (see figure 11).
This area shall He recessed by 0,2 mm min. Its position shall be specified by the following dimensions
Leg =130,0 mm + 0,2 mm
Lgg = 140,0 mm + 0,2 mm
L70=49,0 mm £ 0,2 mm
L7 =§1,0 mm + 0,2 mm
10.6 Mechdnical characteristics
All requirement} of this clause shall be met in the operating environment.

10.6.1 Materipls
The case shall bg constructed from any suitable materials such that it meets the requirements of this International $tandard.
10.6.2 Mass
The mass of the|case without the ¢ptical disk shall not exceed 800 g.
10.6.3 Edge djstortion

The cartridge shall meet the)requirement of the edge distortion test defined in annex B.

10.6.4 Compliance

The cartridge shall‘nieet the requirement of the compliance (flexibility) test defined in annex C. The requirement guarantees
that a cartridge can be constrained in the proper operation position within the drive.

10.6.5 Shutter opening force
The spring force on the shutter shall be such that the force required to open the shutter does not exceed 10 N.

It shall be sufficiently strong to close a free-sliding shutter, irrespective of the orientation of the case.

10.7 Drop test

The optical disk cartridge shall withstand dropping on each surface and on each corner from a height of 760 mm on to a
concrete floor covered with a vinyl layer 2 mm thick. The cartridge shall withstand all such impacts without any functional
failure.
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11.1
The disk shall consist of two sides (see figure 12a).

Dimensional, mechanical and physical characteristics of the disk
General description of the disk

Each disk side A, B, shall consist of a circular substrate with a recording layer coated on one face. The recording layer can be
protected from environmental influences by a protective layer. The prerecorded, formatted area (see clause 15) of the substrate
shall be transparent to allow an optical beam to focus on the recording layer through the substrate.

The two disk sides shall be assembled with the recording layer facing inwards.

A circular hub is positioned in the centre of the disk. It interacts with the spindle of the drive, and provides the radial centring,

the clamping

force and torque transmission.

11.2  Ref{

Some dimens
defined by th|
is clamped, aj
of the hub, ar

11.3 Dim

The dimensid
can be estimd

The outer did
the case allov

The total thig

11.3.1 Hub
The diameter

D4:

The upper po
h
from the Dish
The opening
oy 5
The centring
hy =
The upper ed|
Rg 5

=4,45 mm + 0,20 mm

rence axis and plane of the disk

ions of the hub are referred to a Disk Reference Plane P (see figures 12a, 12¢). The Disk.Refe
e perfectly flat surface of an ideal spindle onto which the Clamping Reference Area of the disk (1g
nd which is normal to the axis of rotation of this spindle. This axis A passes through the, centre o
d is normal to Disk Reference Plane P.

ensions of the disk

ted from the dimensions specified in this clause.

meter of the disk shall be 306,7 mm maximum. The tolerance is détermined by the movement o
ed by 12.3 and 12.4.

kness of the disk outside the hub area shall be 2,7 mm min. aid 3,3 mm max.

dimension
of the centre hole of the hub (see figures 12b, 12¢) shall' be

+0,50 mm
36,65 mm
-0,50 mm

sition of the hole, at diameter Dy, shall betat a distance

L Reference Plane P.

profile between this upper position and the external hub surface of side B shall be conical with an
20°+1°.

[ength at diameter.D,4 shall be

0,4 mm i

e ofthe centring length (connected to the conical opening) shall be rounded off with a radius

1,0mm + 0,2 mm

rence Plane P is
cated on side B)
if the centre hole

ns of the disk shall be measured in the test environment. The dimensions gf the disk in an operating environment

f the disk inside

angle

The opening shall have a diameter larger than, or equal to, D4 between the centring length and the external surface of side A.

A magnetizable ring, defining the area of the hub where the clamping mechanism of the optical drive grips the disk, shall be
positioned on side B of the hub with an inner diameter of

D5 =48 mm max.

and an outsid

e diameter of

D¢ = 70,8 mm min.
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The position of the top of the magnetizable ring relative to the Disk Reference Plane P shall be

+0,0 mm

h3=0,7 mm

-0,1 mm

The Clamping Reference Area, defining the Disk Reference Plane P, shall be constituted of 3 disk-shaped surfaces Sy, Sy, S3,
located on side B of the hub with a diameter

D7=4

mm min.

and centres positioned on a circle with a diameter

Dg=90,30 mm + 0,20 mm

and spaced by a

OL5=1:

h angle

OO:th

The active recording layers shall be

L7y =96
L73=9
from the Disk R
Series of rectang
Dg=17
and
Dy =
The centres of t}
og =13
They shall have
hy=4,
a length of
L74=06

.4 mm + 0,4 mm for side B, and
,6 mm =+ 0,4 mm for side A.

cference Plane P.
pular indents shall be located on side B of the hub between diameter$

.5 mm £ 0,3 mm

5,5 mm £ 0,3 mm

e indents shall be spaced by
o410

a depth of

|0 mm + 0,20 mm

,67 mm £ 0,20 mm

and rounded conners with a radius

Ry =1,
The separating
o7 = 4]

The outer diamd

b mm max.

valls of the indents shall have leading edges with an angle
,5°+ 0592

ter/of-the hub shall be

[Wa¥a)

A fromssessy

Dll =100,0 mm

-0,2 mm

and shall have lips on each side A and B used to cover the cartridge wall and close the cartridge hub aperture (see annex C).

These lips shall have profiles defined by the following dimensions

L75 =5,0 mm = 0,2 mm

L76 =2,5mm+ 0,1 mm

hs =2,05mm=+ 0,10 mm

he = 0,2 mm £ 0,1 mm

h7 =0,6 mm = 0,1 mm

14
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hg = 14,9 mm £ 0,1 mm

hg = 12,25 mm + 0,10 mm

The hub on side A shall not extend outside of the cylinder defined by D and /g

11.4

Mechanical characteristics

All requirements in this clause must be met in the operating environment.

11.4.1 Material

The disk shall be made from any suitable materials such that it meets the requirements of this Standard. The only material
properties specified by this International Standard are the magnetic properties of the magnetizable zone in the hub (see 12.2

and annex D)

and the optical properties of the substrate in the formatted area (see 11.5).

11.4.2 Mas

The mass of the disk shall not exceed 0,6 kg.

1143 Mo

The moment
11.4.4 Imb
The imbalang

1145 Axi

1
The axial de]:

Reference D
the deviation
side with res
respect to the

The deviatiof of any point of the recording layer from its nomginal position, in a direction normal to the Disk

P, shall not e

ent of inertia

bf inertia of the disk relative to axis A shall not exceed 8 grm?.
hlance

e of the disk relative to axis A shall not exceed 0,1 g'm.

deflection

ection of the disk is measured as the axial deviation of the recofding layer, as seen from the op|
ive (see clause 9). Thus it comprises the tolerances on the thickness of the substrate, on its index
of the entrance surface from the Disk Reference Plane. Théynominal position of the recording 13
bect to the Disk Reference Plane is determined by the figminal position of the entrance surface
Reference Plane and by the nominal thickness of the Substrate.

kceed 200 pum for rotational frequencies of the*disk as specified in 9.5.

11.4.6 Axi

The maximu

tracking of the recording layer. The rotational frequency of the disk shall be as specified in 9.5. The statio

motor is assy
function

where

o=27af

acceleration

allowed axial error eq,x (see annex Q) shall not exceed 0,50 um, measured using the Referenc

imed to be motionless (no external disturbances). The measurement shall be made using a servo

3iw

2 I+——

. (28 (28
H = — -
]
3w,

5 HZ

tical head of the
bf refraction and
yer of each disk
bf this side with

Reference Plane

b Servo for axial

nary part of the
with the transfer

@y/2n=111

=\

or any other servo with | 1+H | within 20% of | 1+Hs| in the bandwidth of 16 Hz to 16 kHz. Thus, the disk shall not require an

acceleration of more than 8,2 m/s? at low frequencies from the servo motor of the Reference Servo.

11.4.7 Radial runout

The radial runout of the tracks in the recording layer in the Information zone is measured as seen by the optical head of the
Reference Drive (see clause 9). Thus it includes the distance between the axis of rotation of the spindle and reference axis A,
the tolerances on the dimensions between axis A and the location of the track, and effects of non-uniformity's in the index of

refraction.

© ISO/IEC 2001 — All rights reserved
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The difference between the maximum and the minimum distance of any track from the axis of rotation, measured along a fixed
radial line over one physical track of the disk, shall not exceed 100 um as measured by the optical system under conditions of a
hub mounted on a perfect sized test fixture shaft, for rotational frequencies of the disk as specified in 9.5.

11.4.8 Radial acceleration

The maximum allowed radial error eq,x (see annex Q) shall not exceed 0,08 um, measured using the Reference Servo for

radial tracking of the tracks. The rotational frequency of the disk shall be as specified in 9.5. The stationary part of the motor is
assumed to be motionless (no external disturbances). The measurement shall be made using a servo with the transfer function

3iw

o oy

Ry

3liw 1+ @

3w,
where
o=2nf

N

@/2n=1700H

i=+-1
or any other seryo with | 1+H | within 20% of | 1+H,| in the bandwidth of 16 Hz to 16 kH7/Thus, the disk shall
acceleration of thore than 3 m/s? at low frequencies from the servo motor of the Referenee Servo.

11.4.9 Tilt

not require an

The tilt angle, d
makes with the

11.5
11.5.1 Index d
Within the form

11.5.2 ThiCkZE.SS

The thickness
mm.

bfined as the angle which the normal to the entrance surfacefaveraged over a circular area of 1,0
hormal to the Disk Reference Plane P, shall not exceed 2 smrad in radial and tangential directions.

Opticdl characteristics

f refraction

ptted area (see clause 15) the index of refraction\of the substrate shall be within the range 1,49 to

the substrate from the entrance surface to the recording layer shall be within the range 1,180

11.5.3 Birefringence

The birefringen

40 nm, in th
80 nm, in th
11.5.4 Reflect
11.54.1 Gen

The reflectance
reflectance of th

The nominal va

e shall not exceed:

e User Area (radii 73,;70.mm to 141,40 mm),

e Lead-in Area (radii73,00 mm to 73,70 mm) and the Lead-out Area (radii 141,40 mm to 142,10
hnce

bral

R is the'value of the reflectance of the User area, measured through the substrate and does n
e entraice surface.

ue Pu of the reflectance _defined as the ax erage for the entire User area, shall be 38 9%

mm diameter,

,53.

mm to 1,230

mm).

t include the

11.54.2 Mea

sured value

The measured value R, of the reflectance shall be measured in the User area under the conditions a) to ¢) of 9.2.

11.54.2

Requirement

At any point in the User area, the reflectance R shall meet the following requirement.

The maximum allowed deviation for R, for any disk shall be + 0,1 R,,.

The maximum allowed circumferential variation for R, shall be = 0,05 R, (for /<100 Hz).

The maximum allowed radial variation for R, shall be = 0,05 R,,.

16
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12.1

When the cartridge is inserted into the drive, the shutters of the case are opened and the drive spindle engages the disk on side
B. The disk is held against the spindle by an axial clamping force, provided by the magnetizable material in the hub and the
magnets in the spindle. The radial positioning of the disk is provided by the centring of the axis of the spindle in the centre hole
of the hub. A turntable of the spindle shall support the disk in its clamping zone, determining the axial position of the disk in

Interface between cartridge and drive
Clamping method

the case.

12.2

Clamping force

The clamping force exerted by the spindle shall be less than 20 N.

The adsorbent force measured by the test device specified in annex D shall be in the range of 10 N to 12 N.

123 Ca

The capture
of the hole o
play of the
location pins
centre of the

of the case (s
L77
above this P1
L7g
above the plaj
Dy

ure cylinder

ylinder (see figure 13) is defined as the volume in which the spindle can expect the centrd of the
the hub to be at the maximum height of the hub, just prior to capture. The size of the cylinder lim|
sk inside its cavity in the case. This cylinder is referred to perfectly located andpérfectly size
in the drive, and includes tolerances of dimensions of the case and the disk betweéen the pins m
hub. The bottom of the cylinder is parallel to the Plane Qy, containing the parallel long edges CC

be also annex C), and shall be located at a distance of

= 4 mm min.

ne. The top of the cylinder shall be located at a distance of
= 12 mm max.

ne Qb. The diameter of the cylinder shall be

= 6 mm max.

Its centre sha

12.4  Disk position in the operating condition

When the di
be

L9
above the plaj
D3

and a centre

The torque tg

1 be defined on Axis Y by the nominal value ofL45.

is in the operating condition (see figure 13) within the drive, the position of Reference Plane P

= 0,5 mm £ 0,25 mm
ne Qp and the axis of rotationshall be within a circle with a diameter
= 0,2 mm max.

lefined on Axis Y\by the nominal value of Ls,.

be exerted On-the disk in order to maintain a rotational frequency of 16,67 Hz shall not exceed 0,

© ISO/IEC 200
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A Side label Gripper notches

(Write protect label)

Head window
and shutter

Side A/B
indichtor hole

Q ,
s
U
slpt

Side A/B
indicator hole Write inhibif hole
ser label areas
Gripper slot Bar code afea
Gripper notches (B side label)

00-0054-A

Figure 2 — Case seen from side A

(Different features seen on side B are shown between brackets)
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Figure 3 — Overall dimensions, Reference Axes
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Figure 4 a — Side“A-/ B indicator holes and label on side A
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Figure 4 b — Side’A / B indicator holes and label on side B
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Figure S — Insertion slots and detents
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Figure 7 — Write<inhibit hole seen from side A
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Figure 8 — Hub aperture and head window
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Figure 9 — Shutter‘opener
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Figure 10a — Usér'label area on side A / B
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Figure 10b — User label area on bottom surface
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Figureé:ld — Bar code area (side A)
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Figure 12a — Hub, Side A, Side B, Disk Reference Plane P and Axis A
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Figure 12b — Hub
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Figure 13 — Capture cylinder
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13

Section 3 — Format of information

General description

The 300 mm optical disk is two-sided and designed to allow for use in a drive with optical access from both sides
simultaneously. The recording area on each side is partitioned into zones. Within each zone, the pre-formatted data, and disk
drive recorded pre-written and user data are all recorded on a common spiral track centreline intended for the sampled servo
tracking method.

14

14.1 Track

Track format

definition

A track consists of a 360 © turn of a spiral materialized by a succession of pre-written marks recorded on the spiral centreline.

14.2 Direct

The disk has tw
when the disk 1
from the inner d
of this side.

143 Track
The track pitch

800 nm + 35 nnj.

14.4 Track
Each track shall

Track 0 shall be
Track 84 366 shi
The track numb
The track numb

Track address p
ZERO for positi

on of track spiral

o formatted sides (A, B). On side A, the track spirals outwards from the inner diameter to~the o
btates clockwise as viewed from the disk entrance surface of this side. On side B, the track spi
iameter to the outer diameter when the disk rotates counter clockwise as viewed from the disk en

pitch
is the distance between the centrelines of a pair of adjacent tracks, meastired in a radial directi

numbering
be identified by a track number.

located at radius 73,80 mm + 0,20 mm.

hll be located at radius 141,30 mm =+ 0,20 mm.

ers of tracks located at radii greater than that of Track'0 shall be increased by 1 for each track.

ers of tracks located at radii smaller than that of Track 0 shall be negative, and decrease by 1 for e

blarity is indicated by the most significantbit of the 20 bits track address, which is ONE for negat
ve tracks (see 14.8).

145 Track
A track shall co

14.6 Segm
Each Segment s
Each Segment s
14.7 Servo
The Servo Fiel
Each Servo Fiel

The unit length
clock frequency

layout
tain 225 Segments of equal length (see figure 14).

t format
all contain 16 Frame§wof'equal length, each consisting of a Servo Field and a Recordable Field.

all contain one Address Block (see 14.8).

ield format
is intended to allow the drive to focus, track, access and generate a clock.
shdll ¢ontain 5 on-track prerecorded marks (see figure 15).

f'th
shall be constant within the whole Information Area irrespective of the radial position.

The Servo Field shall be 45 SCb long.

32
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< One track
Segment Segment Segment Segment Segment Segment Segment
0 1 2 3 222 223 224
Each Segment
contains 16 Frames e
Address bytes: [ sEM | TLS | TS ! s {ExiBd TLS | T™s | TIS |
1{tfr|1r)1]1
FRAMENo. (0|1 (2|3 |4|5|6|7|8]|9
1 3(415
One Frame e
Se.rvo Recordable Field
Field
Each ServoField e
contains 45 Servo bits e
C
i g Mirror Area and g g ABCD Tracking g Address i
P s Unique Distance clp Marks Marks P
K
2 2 14 1 3 9 3 9 2
00-0022-A
Figure' 14 — Track layout
345 (— — N U/ 28 31 35 40 43
Servo bit locations
mxxxxxxxx mm 111111111m\1m111
IIINIIIII!NvUIIXIIIIIIIII\IIIIIII
mxxxxtxxxxxm\1111111|||1111m\1\m11
L L N I L L v
mnxxxxxxxxxm\11\|||11111111m\11\m1
\I(L@NNINNINNINIII\IN\IIINNINNINNIII\NN\IIIN
X
A A A R AR A
IIINNNNNNNNNNIII\NNNNNIIUIIII\INI\IIII
A B c D
BOS CLOCK
MARK MARK QUADRATURE WOBBLE ADDRESS
TRACKING MARKS MARKS
00-0020-A
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Figure 15 — Servo Field format
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The layout of the Servo Field is shown in figure 15 on a SCb scale. All marks shall have a 2 SCb length.

Beginning of Segment (BOS) Mark
(location 3 or 4)

Clock Mark

Beginning of the Servo Field and unique distance.

in all other Frames.

For clock synchronization.

(location 17)

Quadrature
(location 21

(location 35

Address Marks

Wobble Tracking (QWT) Mark
, 28,24, 31, on successive tracks)

For track following based on radial crosstalk.
Also provides direction information.

to 43) and track counting information during seeks.

At location 3 in the first Frame of each Segment and location 4

Two marks which provide Segment address information

The mirrored ar

14.8 Addre

Each Frame con
and 15).

The address nib
The Segment ad
The Track Leasf
The Track Most

The Extended A
9.

A bar over the a
On the media th|
The code used t

pa from location 5 to 16 is designed for focus sampling and unique distance for initializing the-PL

ks format
tains, in the Servo Field, one address nibble, resulting in a total of 8 address bytes per-Segment (

bles are preformatted as shown on figure 14.

dress byte (SEGM) shall be in Frames 0 and 1 (most significant nibble first).

Significant (TLS) byte shall be in Frames 2+3, 6+7, 10+11 and 14+15.

Significant (TMS) byte shall be in frames 4+5 and 12+13.

ddress Nibble (Ext) defined as the 4 most significant bits ofithe 20 bits track address shall be in

cronym means that it is a complementary to ONE byté.or nibble.
e most significant nibble precedes the least signifigant one.

represent the address nibles shall be the so-called Creeping One of Four code (COF) defined in

address bits shall be represented by one mark, which may belin one of four Servo bit locations 40, 41, 42, 43 (see

The address is
velocity seeks.

14.9
The Recordable
The unit length

The number of ]
in maintaining
accordingly ove

The Recordable
A Referenc

read by differential detection and theé-ereeping feature enables the reading of track addresse

Recordable Field format

Field is intended to record Data Information.
bf the recorded inforndation in the Recordable Field is the Data Channel bit (DCb).

Data Channel bits(per Recordable Field varies over the disk, depending of the radius, to maximiz
almost the same -aerial density. The corresponding Data Channel clock frequency and peri
I the disk, depending of the radius.

Field Eorimat described in reference to a 7 scale, shall consist of 3 parts (see figure 16):

e Rield; with a length of 137, in which two 37 length marks are recorded during any write operati

as a data ph

ase and nmplimdf- reference dnring thqeqnent read npemfinn These marks are recorded at loc

ee figures 14

Frames 8 and

annex E. Two
figure 15).

during high

b the capacity
bd (7) varies

bn, to be used

tions 3 and 9

of the Reference Field.

34

A termination field (3 Data Channel bits) necessary for the RLL(1,7) modulation code (see 16.1).

A User Data Field with a number of Data Channel bits depending of the Zone (more Data Channel bits in outer Zones).
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\ 4

User Data Field

15 Zon

The formatte
organized as

00-0019-A

e organization

Figure 16 — Recordable field

1 area is partitioned in three parts: a Lead-in Zone, a-User Area comprising 16 Data Zones and g Lead-out Zone,

shown in table 1.

Table 1 —<Zone organization

Nominal radius Track number Description
in mm
73,00 -1 000 Start of Lead-in Zone
73,80 00-000 First User Track, start of Data Zone 0
141,30 84 366 Last User Track, end of Data Zone 15
142,10 85 366 End of Lead-out Zone

The radii sho

The tolerancg

wn in table-1 are the nominal values of the radius of the centre of the corresponding tracks.

s of the location of Track 0 and Track 84 366 are specified in 14.4.

151 Log

The logical Sector format shall be the same for all 16 Data Zones.

Ical Sector format

All logical Sectors shall begin at Frame boundaries (following a Servo-Field).

The structure of the Sector shall be as shown on table 2.

The first 10 Preamble bytes shall have the same mark-pattern as the Reference Field (a 37 pattern), recorded by writing bytes

set to (AA). The last 2 Preamble bytes shall consist of a 27 pattern, recorded by writing bytes set to (EE).

The structure of the CRC and ECC Bytes shall be as defined in 15.2.
Bytes 5 to 7 of Control Record shall specify the Logical Block Address (LBA) of the Sector.

Bytes 8 to 10 of Control Record shall specify the Physical Block Address (PBA) of the Sector.
PBA/LBA formats shall be as defined in Annex F.

© ISO/IEC 200
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Other bytes of Control Record are not defined by this International Standard. Data could be recorded at these locations by the

drive.

Table 2 — Logical Sector format

Preamble 12 bytes (non-interleaved)
Data 2 048 bytes (interleaved)
CRC 4 bytes (interleaved

Control Record

18 bytes (interleaved)
(bytes 5 to 7: LBA, bytes 8 to 10: PBA)

ECC

160 bvtes (interleaved)

With the except
G.

15.2

on of the 12 Preamble bytes, all other bytes of a Sector shall be interleaved as spegified by table

Total:

2 242 bytes per Sector

CRC 3and ECC bytes
The Cyclic Redundancy Check bytes and Error Correction Code bytes shall be used \byvthe error detection a

system to corredt erroneous data. The ECC is a Reed-Solomon code of degree 16.

The computatiof of the check bytes of the CRC and ECC shall be as specified in annex G.

15.3 User A

The User Area ghall consist of 16 Data Zones, each with a different numberof Sectors per track (to maximize the

rea - Format of Data Zones

while maintainifg the same aerial density), as shown in table 3.

Table 3 — Format for-Data Zones

G.1 of annex

nd correction

total capacity

Data Z¢ne | Start End Number of | Number-of | Number of | Percent of | Capacity | Start

number | Track | Track | tracks per | Sectors per | Sectors per total in Mbytes | radfus in
Data Zone track Data Zone mm

0 0 5271 5272 63 332 136 4.47 680.21 73.80

1 5273 | 10544 5272 66 347 952 4.69 712.61 78.02

2 10546 | 15817 5272 70 369 040 4.97 755.79 82.24

3 15819 | 21090 5272 73 384 856 5.18 788.19 8¢.46

4 21092 | 26363 5272 76 400 672 5.40 820.58 90.67

5 26365 | 31636 5272 81 427 032 5.75 874.56 94.89

6 31638 | 36909 5272 83 437 576 5.89 896.16 99.11

User Data 7|36 911 | 41\802 4 892 87 425 604 5.73 871.64 10B.33

Spvareq7 |41 803 [«42°182 380 87 33 060 0.45 67.71 10[7.24

WPCI8 |42 184442 563 380 90 34 200 0.46 70.04 10[7.55

User Data 8 | 42.564' | 47 455 4 892 90 440 280 5.93 901.69 107.85

9 47457 | 52 728 5272 94 495 568 6.68 101492 | 110.77

10 52 730 | 58001 5272 97 511384 6.89 1047.31 | 115.98

11 58003 | 63274 5272 100 527200 7.10 1079.71 | 120.20

12 63 276 | 68 547 5272 102 537 744 7.24 1101.30 | 124.42

13 68 549 | 73 820 5272 105 553 560 7.46 1133.69 | 128.64

14 73822 [ 79093 5272 109 574 648 7.74 1176.88 | 132.86

14 73822 | 79093 5272 109 574 648 7.74 1176.88 | 132.86

15 79 095 | 84 366 5272 112 590 464 7,95 1209,27 | 137,08

Total: 84 352 7422976 15202,25| 141,29

User: 83592 7355716 99,09 15 064,51

One track at each Zone boundary shall not be used to record data and shall be left blank.

The WPC tracks shall be used for calibration of the write power of the drive (see 21.4.3).

36
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15.3.1 Detailed format of Data Zones
The detailed format of the Data Zones is shown in table 4.

Table 4 — Detailed format for Data Zones

ISO/IEC 20162:2001(E)

Zone |Sectors| Clocks | Clock DCb Bytes (Frames| DCb |Datarate| Linear Arial
No. | per per |frequency per per per |period T in density in | density in
track | Frame | in kHz Data (Data Field| Sector | inns | Mbyte/s | um/DCb Mbit/mm’
Field
0 63 569 | 32774,40 480 40,00 57 30,51 2,06 0,226 3,681
1 66 597 | 34387,20 504 42,00 54 29,08 2,16 0,228 3,651
2 70 625 | 36 000,00 528 44,00 51 27,78 2,29 0,230 3,624
3 73 652 | 37 555,20 552 46,00 49 26,63 2,39 0,232 3,599
4 76 680 | 39 168,00 576 48,00 47 25,53 2,49 0,233 3,577
5 81 721 | 41 529,60 612 51,00 44 24,08 2,65 0,230 3,626
6 83 749 |43 142,40 636 53,00 43 23,18 2,72 0,231 3,605
7 87 776 | 44 697,60 660 55,00 41 22,37 2,85 0,232 3,585
8 90 804 |[46310,40 684 57,00 40 21,59 2,95 0,234 3,567
9 94 832 [47923,20 708 59,00 38 20,87 3,08 0,235 3,550
10 97 859 | 49478,40 732 61,00 37 20,21 3,18 0,236 3,534
11 100 887 [ 51091,20 756 63,00 36 19,57 3,28 0,237 3,520
12 102 914 | 52 646,40 780 65,00 35 18,99 3,34 0,238 3,507
13 105 928 |53 452,80 792 66,00 34 18,71 3,44 0,242 3,443
14 109 956 | 55 065,60 816 68,00 33 18,16 3,57 0,243 3,433
15 112 997 | 57 427,20 852 71,00 32 17,41 3,67 0,240 3,471
16 Recprding code
The recording code used to record all data in the formatted areas of the disk shall be the run-length limited code known as
RLL(1,7) as ¢lefined in table 5
A ONE indicptes a transition (mark-to-land or‘land-to-mark) while a ZERO indicates no transition. An X meaps the inverse of
the preceding Channel bit (if the preceding €hannel bit was ONE, the X means ZERO and vice versa).
Basically 2 dpta bits translate into 3 Channel bits (group A). However, if these first 2 data bits are both ZER( then the next 2
data bits are ¢valuated too and the-4'data bits translate into 6 Channel bits (group B).
Table 5 — Conversion table for RLL(1,7) Code
Data Bits Transitions Group
(msb first)
01 X00 A
10 010 A
11 X01 A
0001 X00001 B
0010 X00000 B
0011 010001 B
0000 010000 B

16.1

Termination Field

The Termination Field shall consist of 3 Data Channel bits which are added to the RLL(1,7) sequence at the end of each
Recordable Field within each Frame, to properly terminate the last string of marks or spaces before entering the next Servo
Field. A mark may be written at the centre of the two first termination bits. The third termination bit is always blank (merging

bit).

© ISO/IEC 2001 — All rights reserved
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16.2 Data recording method for the RLL(1,7) Code

The method of recording shall be the so-called pulse length modulation. However, any length of continuous mark shall be
simulated by a string of single marks. A 27 mark shall be made by a single laser pulse and it shall be centred between two
Channel bits so as to create a 11 pattern.

17 Defect Management

17.1 Defective Sectors recorded in the SDI
Addresses of Sectors detected defective during manufacturing of the disk shall be recorded in the SDI as specified in bytes 64
to 2039 (see 18.3.2 and annex H).

17.2 Reading and writing Procedure

itten in the

When reading a
Static Relocatio

If a write failure
shall be added t

17.3

The area dedical
Sector 86 defini

Forma

h Area (see 17.3).

| e 11 _Jd L fn 4 ) DRI 41 SN ol 111 " a | 4l Aot 1 111 i
I Wlll.llls, All ULILULIVUL SULLULS TISIVU I IV o1 Slidall UL Dl\l})})\/u allu uiv uUdia Siiall v 1vau Ul
or a verify failure occurs the failed Sector shall be written to the Relocation Area and thefailed

the Dynamic Relocation Maps Area (see 17.4).

t of the Relocation Area
fed to relocation shall be in the Spare Area (see 15.3) the range from Track 41 803, Sector 0 to

ector address

[rack 42 179,
bllows:

hg 32 799 blocks of data (each with one Sector length), numbered 0 to 32 798.and partitioned as ff

Static Relog¢ation Area: from
block 0 to n

Gap: 1 Trad

, where n is the number of bad Sectors recorded in the SDI (see annex’H, bytes 64 to n).

k (87 Blocks) from Block n to n+87

subdivided in
ic Relocation

elocation and Dynamic Relocation Maps Areas: The rapgefrom Block n+88 to 32 798 shall be
60 blocks of which first 256 shall be dedicated to the\Dynamic Relocation and last 4 to Dynam

Dynamic R
groups of 2
Maps

17.4

Dynamic Relog
Relocation Are

Formadt of the Dynamic Relocation Maps Sectors

ation Maps shall provide for LBA to PBA association for LBAs which were relocated to
h. Each Dynamic Relocation Map Sectép covers 248 sectors in the Dynamic Relocation Af

the Dynamic
ea. Dynamic

Relocation Map|Sectors shall have the format specified in table 6
Table 6 — Dynamic Relocation Maps Sector format
Byte Content
Number
0 PBAO Offset (Offset into PBA range covered by this Map Sector)
1 LBAO MSB (Most Significant Byte)
2 LBAO NSB (Next Significant Byte)
3 LBAO LSB (Least Significant Byte)
4 PBA1 Offset
5 LBA1 MSB
6 LBA1 NSB
7 LBA1LSB
8 PBA2 Offset
9 LBA2 MSB
10 LBA2 NSB
11 LBA2 LSB
992 to 1004 Not defined by this International Standard
1005 Start PBA MSB
1006 Start PBA NSB

continued
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1007 Start PBA LSB
1008 to 1011 Number of PBAs covered by this Map Sector (always 248)
1012 ID (Map Identification, numbered 0 to n )
1013 248
1014 248
1015 to 2047 Not defined by this International Standard

The LBA to PBA association for a Sector covered by a Dynamic Relocation Map shall be computed as follows:

For LBAn: PBAn = Start PBA + PBAn Offset

nformation is data that is written by the disk manufacturer during the final test for each-disk.

18 Prerecorded Information

18.1 Prerecorded Information definition
Prerecorded

18.2  Rese¢rved regions

Prerecorded Information shall be written in specific tracks of groups of reserved tracks (Reseryed Regions).

Table 7 show

18.3

The Specific
defects locati

A primary SDhshattberecordedomr Frack=

s detailed track locations of the various Reserved Regions and tracks at the_middle radius of the d

Table 7 — Reserved track locations

Track Number | Zone Number Information type Use / Comments
41(803 -42179 7 Defect Management and/Spares For Drive Controllef
42 180 7 Blank
42181 7 SDI In every 8" Sector
42182 7 Blank
42 183 7 Blank For baseline referencp
42 184 8 Blank
42 185 8 RFO Track Crosstalk data pattern for RFO
42 186 8 RFO Track Read Focus Optimization Track
42 187 8 RFO Track Crosstalk data pattern for RFO
42 188 8 Blank
421189 —42 199 8 Media Test WPC For media test and calibrdtion
42 P00 —42 562 8 Drive WPC For Write Power Calibratjion.
42 563 8 Blank

(Trapks —1 and —3,ate blank)

Spegific Disk- Information (SDI)

40

Disk Ififormation (SDI) is data that is specific to each side and contains information such as write sensitivity and
pr/SPI data is fully encoded including complete ECC and interleave.

1Q1 Nk n SO 4 o7
101 Ul Ddadla ZUI1IC 7.

A secondary SDI shall be recorded on Track —2 of the Lead-in Zone for backup.

18.3.1 SDI Sector allocation
Both SDI Tracks shall be divided into groups of 8 Sectors (SDI 0 to SDI 7). SDI 0 shall be written by the disk manufacturer,
while SDI 1 (and higher) can be written later if it becomes necessary to override the information contained in SDI 0 (or
higher). This allows for 7 updates after writing the original SDI.

Each side of the disk shall have its own SDI Sectors, which are repeated in every 8th Sector as follows:

SDI 0:
SDI 1:
SDI 2:

in Sectors 7, 15, 23, 31, etc.
in Sectors 6, 14, 22, 30, etc.
in Sectors 5, 13, 21, 29, etc.

etc. for SDI 3 to SDI 7.

© ISO/IEC 2001 — All rights reserved
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18.3.2 SDI content
A-side SDI shall be recorded on the A-side of the disk; B-side SDI shall be recorded on the B-side of the disk.

Table 8 gives a summary of the SDI content. The detailed description of the SDI bytes is given in annex H.

In Table 8, “n” (Bytes 64 to 2039) is determined by the actual number of bad Sector ranges on the disk side. There is room for
247 bad Sector ranges. Each range may cover hundreds of tracks and multiple Sectors. The error codes for the Bad Sector
Maps shall be as defined in table 9.

18.4

Read Focus Optimization (RFO) Tracks

The RFO Tracks contain data patterns with worst case read-margins for allowing the drives to optimize their focus offset for
each disk and thus also reduce the effects of temperature and mechanical drift. The RFO data pattern is identical to the WPC
data pattern as described in 21.4.3. The Crosstalk data pattern is worst case for the WPC pattern. The RFO Tracks shall be

written by the M

edia manufacturer at the locations as defined in 18.2 at nominal Write Power.

Table 8 — Data in each SDI Sector (Summary)

Byte Number Information Setting Comments
0 SDI Revision Code (01) For this International Standard
1 Product Identifier (08) For this International Standard
2 Servo Writer Number Retrieved Defineddby media manufacturer
3 Media Tester Number Retrieved Defined by media manufacturer
4to07 Test Date Retrieved Year (2B), Month (1B), Day(1B)
8to 11 OMA Number Retrieved From drive
12 Clock Mark Signal Amplitude Measured Value =100 x /1, , (typical value)
13 Data Mark Signal Amplitude Measured Value =100 x 14/1,, for 3T marks, (typica] value)
14 Optimum Read Power Measured Value = 100 x Power in mW
15 Maximum Read Power Meastted Value = 100 x Power in mW
16 Radial Tracking Gain Multiplier IR Measured (64) =100%, measured on sample bagis
17 Radial Tracking Gain Multiplier MR Measured (64) =100%, measured on sample bagis
18 Radial Tracking Gain Multiplier OR Measured (64) = 100%, measured on sample bagis
19 Axial Tracking Gain MultiplierIR (64) (64) =100%, for this International Stanflard
20 Axial Tracking Gain Multiplier MR (64) (64) =100%, for this International Stanflard
21 Axial Tracking Gain\Multiplier OR (64) (64) =100% for this International Stanglard
22 Write Power Boost Z0 Measured Percentage of Write Power Boost for Cold BurnIs in Zone 0
23 Write'Power Boost Z8 Measured Percentage of Write Power Boost for Cold Burn in Zone 8
24 Write Power Boost Z15 Measured Percentage of Write Power Boost for Cold Burn} in Zonel5
25 Write Power Droop Z0 Measured Percentage of Write Power Droop for Long Marks in Zone 0
26 Write Power Droop Z8 Measured Percentage of Write Power Droop for Long Marks in Zone 8
27 Write Power Droop Z15 Measured | Percentage of Write Power Droop for Long Marks in Zone 15
28 Nominal Write Power for Zone 8 Measured Value = 10 x Power in mW, measured on each disk
29 Write Power Multiplier for Zone 0 Measured (64) =100%, measured on each disk
30 Write Power Multiplier for Zone 8 (64) Always set to (64) (= 100%)
31 Write Power Multiplier for Zone 15 Measured (64) =100%, measured on each disk
32 to 47 Write Power Media Profile (64) (64) =100% , all set to 100% for this International Standard
for zones 0 — 15 This profile is not measured on each disk
48 to 55 Media Identifier Retrieved Eight 7-bit coded characters, from File
56 Disk side Retrieved One 7-bit coded character A or B, from File
continued
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19 Met

The format o
signals from |

Clause 20 sp
000, 42 200,
erroneous Se

19.1

All signals sj
allowed oper

19.2 Use

All signals s
following chz

Envj

Byte Number Information Setting Comments
57 A/B sector alignment Measured Position of sector 0 on the B-side relative to sector 0 on the
A-side (in segment units)
58 to 63 Not used (00)
64ton Bad Sector Maps Measured Error Code (1 byte), Start Track (3 bytes), Number of Tracks
8 Bytes for each defect range (2 bytes), Start Sector (1 byte), Number of Sectors (1 byte)
n to 2039 Remainder of maps area (00) Fill the remainder of the maps area with ZEROs

2040 to 2041 Total number of Bad Sectors Computed As contained in the maps above

2042 to 2043 Not used (00)

2044 to 2045 Checksum (4 bytes) Computed Sum of bytes 0 to 2043
Table 9 — Error Codes of the Error Byte Type for the Bad Sector Maps

Setting Error Type
Bit 0 set to ONE Servo Field Defect (including Clock and Wobble)
Bit 1 set to ONE Tracking over Limit
Bit 2 set to ONE Focus over Limit
Bit 3 set to ONE Quadrature Wobble/Defect
Bit 4 set to ONE Data Field-Defect
Bit 5 set to ONE "No Transfer Start" status
(usually due to defects in the previous sector)
Bit 6 set to ONE Clock Defect
Bit 7 set to ONE PLL loss (fatal defect)
A designated bit set to ZERO indicates no error of the cortesponding type.

Section 4 — Characteristics-of Prerecorded Information

hod of testing

f the Prerecorded Information on the disk'is defined in 14.5 to 14.8. Clause 20 specifies the requ
prerecorded information marks, as ebtained when using the Reference Drive specified in clause 9.

cifies the quality of the prerecofded marks averaged over one track and measured at 7 Tracks: 00
58 000, 74 366, 84 366. ltocal deviations from the specified values, called defects, can cause]
'vo Fields, or errors in the ‘Recordable Fields. These errors are covered in section 6.

jronment

ecified in claugse 20 shall be within their specified ranges with the cartridge in any environmen|
hting environments defined in 8.1.2.

of the Reference Drive

ecified.in clause 20 shall be measured in the indicated channels of the Reference Drive. The driy
raCteristics for the purpose of these tests.

irements for the

000, 10 000, 26
tracking errors,

[ in the range of

e shall have the

19.2.1 Opti

¢s and mechanics

The focused optical beam shall have the properties defined in 9.2 a) to e). The disk shall rotate as specified in 9.5.

19.2.2 Read power
The read power is the optical power incident at the entrance surface, used when reading. It shall be

0,8 mW on spin up,
the Optimum Read Power Py ot recorded in the SDI, after spin up and reading of the SDI.

19.2.3 Read channel

The Read Channel shall have the implementation as given by Channel 1 in 9.3.

© ISO/IEC 200
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The edge positions of the data signal shall be measured for testing purposes by a combination of the threshold and so-called
SISIC methods as defined in annex J. The threshold value is referenced to the centre of the peak to peak of the read out signal
in each Recorded Reference Field (see 14.9).

19.2.4 Tracking

19.2.4.1
The axial tracking error signal Sa (see 9.4) is derived by sampling and holding signal (J; + J3) - (J> + J4) delivered by Channel
2 (see figure 1) when the light spot scans the mirrored area of the Servo Field (from Servo bit locations 5 to 16, see 14.7 and
figure 15).
19.2.4.2
The amplitude of radial tracking error signal Sr (see 9.4) is derived by sampling and holding difference of signals I, delivered

Axial Tracking error signal derivation

Radial Tracking error signal derivation

by Channel 1 (
Tracking Marks|

The sign of the
Tracking Marks
Quadrature Wol

19.2.4.3
During the meas

Trag

€ max (3

from the recordj

see figure 1) when the light spot passes in front of the centres of the two successive Quadr
of the neighboured tracks (see figures 15 and 17).

radial tracking signal is depending of the right/left side occurrence of the two successive/Quadr|
of the neighboured tracks. This sign changes every two tracks and can be determined by the p|
ble Tracking centred Mark of the track being scanned.

king requirements
urement of the signals, the focus of the optical beam shall have an axial deyiation of not more tha

xial) = 0,50 pm

ng layer, and it shall have a radial deviation of not more than

¢ max (tfadial) = 0,08 pm

from the centre

19.3  Defini
Figure 17 shows

Where (see also
1, , is the signal
1. , is the signal
Ty s Iy > Iy, @

All signals are 1
falling on the d¢

bf a track.

ion of signals
the signals specified in clause 20 (for a track withi-Tracking Mark at location C).

figure 15):

amplitude of the nominal reflection level of the unrecorded area.
hmplitude at the centre of the Clock'Mark.

e the signal amplitudes at centies of QWT Marks, positioned at A, B, C.

nearly related to currents through a photodiode detector, and are therefore linearly related to the
tector.

iture Wobble

nture Wobble
psition of the

bptical power

42

Nominal Reflection Level

Zero Level

v

00-0021-A

Figure 17 — Read Signal from Servo-Marks
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20 Prerecorded Information signal requirements
20.1 Modulation Depth of preformatted marks

The Modulation Depth of preformatted marks /. /1,, measured while tracking at track centre, shall be within 5% of the typical
value recorded in the SDI (see 18.3.2).

The change of the Modulation Depth over one revolution shall be less than 5%.
The Modulation Depth variation over the entire User Area shall be less than 10% of the SDI recorded figure.
20.2 Ratio of minimum and maximum Clock Mark signal amplitude with open tracking loop

The ratio Iiyin / Inax of minimum and maximum Clock Mark signal amplitude with open tracking loop shall be less than 0,75.

20.3 Clo¢kMark j;ttvn
The maximuin allowable jitter of the Clock Marks shall be:

Between any| pair of adjacent tracks: 1/4 Servo Channel bit
In-track for /P> 1 kHz: 1/20 Servo Channel bit
In-track for fI< 1 kHz: 1/4 Servo Channel bit

20.4 Relative tangential displacement of preformatted marks

The maximuin displacement of the preformatted marks relative to their intended position as determined by the|repetition of the
Clock Marks|shall be 1/20 Servo Channel bit.

20.5 Varjation of QWT Marks signal amplitude
While trackirlg at the track centre of any track:
—  The signpl amplitude from both adjacent QWT Marks (I, and g, in figure 17) shall be at least 15 % of|the Clock Mark

signal amplitude /..

—  The loca] amplitude variation of signals from the 4 adjacent’QWT Marks shall be less than 5 %.

20.6 Trag¢k pitch

The track pit¢h for the entire preformatted area shall be:800 nm + 35 nm (see 14.3).

20.7 Radial runout

The radial rupout of tracks shall not exceed: 100 um (see 11.4.7).

20.8 Radial accelerations

Radial accelgrations shall not exceed-3'm/s” in the frequency range of 100 Hz to 1 500 Hz (see 11.4.8).
(For frequendies below 100 HZ the runout shall be as specified in 11.4.7).

Sectors contgining accelerdtions above 1 500 Hz shall be considered defective and shall be relocated accordir|g to the rules of
defect management defingd in clause 17.

20.9 Tragking Gain

The Tracking Gain 1s defined as the magnitude, expressed in dB, of the open-loop frequency response measurgd at 3 kHz with

T 1 Q doCnod - 11 4 [ 111 40 1 1z
the Reference+ ek Servos ac mca M+ 0 and 1.5 {(SCCarsoamex1<Z0)-

Typical Tracking Gain-multipliers defined as a multiplying factor to be applied to the measured tracking axial and radial error
signals in the tracking servo loops, determined for internal radius IR, middle radius MR and outer radius OR during
manufacturing of the disk, shall be recorded in the SDI (see 18.3.2).

The tolerance of the small signal gain with respect to the typical SDI recorded gains shall be less than 1,0 dB.

The local variations of the small signal gain shall be less than 0,5 dB.
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21

Section 5 — Characteristics of the recording layer

Method of testing

Clauses 21.1 to 21.4 describe a series of tests to assess the properties of the Recording layer, as used for writing and reading
data. The tests shall be performed in the Recording Fields of the Test Regions dedicated to write testing on each side of the
disk. The write and read operations necessary for the tests shall be made on the same Reference Drive.

Clause 22 specifies only the average quality of the recording layer. Local deviations from the specified values, called defects,
can cause write problems. These defects are covered in section 6.

21.1

Test Regions

There are three Test Regions for write testing on each side of the disk:

Test Region 1 i

Test Region 2 i
calibration.

Test Region 3 i
These Test Reg

necessary, more|
21.2

All signals in ¢
operating envird

21.3  Use of]

The write tests
following chara

Envirg

at the inner radius, in the Lead-in Zone, from Track -20 to Track -4.

at the outer radius, in the Lead-out zone, from Track 84 368 to Track 84 400.

ions are available to the media manufacturers for performing the write sensitivity testing of
tracks in the Lead-in Zone and Lead-out Zone may be used for additional write testing.

nment

ause 22 shall be within their specified ranges with the cartridge inCany environment in the ran
nments defined in 8.1.2.

the Reference Drive

described in clause 22 shall be measured in Channel/1“of the Reference Drive. The drive s
teristics for the purpose of these tests.

21.3.1 Optics

nd mechanics

The focused optjcal beam shall have the properties defined in 9:2"a) to e). The disk shall rotate as specified in 9.5.

21.3.2 Readp
The optical pow
Power P, opt 'eC
21.3.3 Read (
The Reference

implementation

The edge positi
SISIC methods
in each Recorde

21.3.4 Tracking

During the meas

21.4 Write

wer
er incident on the entrance surface of the disk and used for reading the information shall be the O
brded in the SDI (see 18.3.2).

hannel
Drive shall have a Read Chahnel that can detect marks in the recording layer. This channel
equivalent to that giventby Channel 1 in 9.3.

ns of the data signal shall be measured for testing purposes by a combination of the threshold
hs defined in annexJ. The threshold value is referenced to the centre of the peak to peak of the r
d Reference Field (see 14.9).

conditions

urement of the signals, the focus of the optical beam shall follow the track as specified in 19.2.4.3.

at the middle radius, starting at Track 42 189. This is in the WPC Region (see 18.2) and ds\shared with drive

the media. If

re of allowed

hall have the

ptimum Read

shall have an

and so-called
pad out signal

The requirement for all tests shall be met over the operating environment except where otherwise noted.

21.4.1 Write pulse
Marks are recorded on the disk by pulses of optical power synchronized with the data clock.

The pulse shape for the purpose of testing will be a nominally rectangular pulse as shown in figure L.1 of annex L with
duration 7}, and peak power Py,.

Each mark shall be written by an initial 7}, = 17 pulse followed by a succession of 7}, = 7/2 pulses separated by 7/2 spaces, as
shown by figure L.2 of annex L, with boosts and droops depending of the data sequence and the recording Zone, as defined in

21.4.4.

44
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T, is the full width, half-maximum duration of the light pulse. 7}, shall be measured by a high-speed photo detector at the
output of the laser. 7" varies with Data Zone (see 15.3.1). The tolerances of T}, shall be + 10% 7}, with a 10 % to 90 % rise and
fall time of less than 10 % T,

The measurement of laser power shall be done in pulsed operation by averaging, for example one pulse every 50 ns, using a
spherical radiometer. The averaging method of measuring the laser power will minimize the accumulation of pulse width and
pulse amplitude tolerances.

The values of Py, used in any media tests shall be as defined in 21.4.3.

21.4.2 Nominal Write Power Py, ,om

The Nominal Write Power Py, nom is defined as the write power at which readable data is recorded with optimal amplitude

margin for worst case data patterns. inr~111ding worst case crosstalk from baoth ndjnnpn‘r tracks

Py, nom shall hot exceed 15 mW anywhere in the User Area.
The maximl:‘]u allowed change of Py, nom over the specified lifetime for writing shall be +15 % to —5 %.

21.43 No

Py, nom for ejch disk side shall be calibrated by writing in the Write Power Calibration (WPC) Region in Dgta Zone 8. Each
WPC executipn consumes 1 Sector. Hence each disk side allows 32 670 WPCs.

inal Write Power Py, ,om determination

The media mjanufacturer will measure the average Py, nom per track in the three Test\Regions defined in 21.1 and write these
three Py, nom|in the SDI as defined in 18.3.2. This Py, yom information for inner, middle and outer radii, enablep the drive to set
the write power for each Data Zone by means of interpolation.

The WPC paftern is generated by writing a data pattern of alternating (AAAA) and (EEEE).
This data patfern results in alternating Channel bit strings of 37 and 27,
The WPC pattern shall be also used for Read Focus Optimization (s¢€ 18.4).

21.4.4 Writing Power boosts and droops

For Cold Buins, defined as written marks preceded by unwritten gaps larger than 37, the peak power of the inifial writing pulse
shall be incrgased (boost) as specified in bytes 22, 23,24 of the SDI for the different Zones 0, 8, 15 (see 18.3, annexes H and
L).

For Long Marks, defined as written marks longer than 67, the peak power of the two last writing pulses ghall be reduced
(droop) as spgcified in bytes 25, 26, 27 of the'SDI for the different Zones 0, 8, 15 (see 18.3, annexes H and L).

For 67 markd, only the peak power of the.ast writing pulse shall be reduced as specified here above.

21.4.5 Write Media Profile

The Write Media Profile specifies/the media sensitivity profile of the media in intermediate Zones 0 to 13. This profile is
defined by multipliers by which the linearly interpolated values of Py pom as defined for each Zone in|21.4.3 shall be

multiplied. These multipliers shall be defined by bytes 32 to 47 of the SDI (see 18.3 and annex H).

22 Write charaeteristics

22.1 Signalmedulation

The signal a olof the base line

reflectivity.

22.2  Signal Resolution
The signal amplitude of 27 marks shall be at least larger than 15 % of the Long Marks amplitude.

22.3  Write power margin

The write power margin is defined as the write power range over which sectors can be recorded with a maximum of 2 bytes
errors per code word. The write power margin shall be at least Py, nom + 25 % in each of the 16 Data Zones.
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Section 6 — Characteristics of user data
23 Method of testing

Clauses 24 and 25 describe a series of measurements to test conformance of the user data on the disk with this International
Standard. It checks the legibility of both pre-written and user-written data. The data is assumed to be arbitrary. The user-
written data may have been written by any drive in any environment. The read tests shall be performed on the Reference Drive.

Whereas clauses 19 to 22 disregard defects, clauses 24 and 25 include them as unavoidable deterioration of the read signals.
The gravity of a defect is determined by the correctability of the ensuing errors by the error detection and correction circuit in
the read channel defined below. The requirements in clauses 24 and 25 define a minimum quality of the data, necessary for
data interchange.

23.1

All signals spedified in clauses 24 and 25 shall be within their specified ranges with the cartridge in any envit
range of allowefl operating environments defined in 8.1.2. It is recommended that before testing, the entranee

Environment

nment in the
urface of the

optical disk shalll be cleaned according to the instructions of the manufacturer of the disk.

23.2

Use of|the Reference Drive

All signals specjified in clauses 24 and 25 shall be measured in the indicated channel of the Reference Drive. T
have the following characteristics for the purpose of these tests:

23.2.1 Optics pnd mechanics

The focused optjcal beam shall have the properties specified in 9.2 a) to e). The disk-shall rotate as specified in 9.5.

23.2.2 Readp

The optical pow
Power Py o reC

wer

er incident on the entrance surface of the disk (used for reading the information) shall be the O|
brded in the SDI (see 18.3.2).

23.2.3 Read channel

The Reference
implementation

The edge positi
SISIC methods

in each Recorde]
23.2.4 Error ¢

Correction of er]
CRC and ECC ¢

23.2.5 Tracking

The tracking chj
During the meas

24

This clause sped
the data contain

Drive shall have a Read Channel that can detect marks in the recording layer. This channel
equivalent to that given by Channel 1 in 9.3.

ns of the data signal shall be measured fofitesting purposes by a combination of the threshold
hs defined in annex J. The threshold valu¢s referenced to the centre of the peak to peak of the r
d Reference Field (see 14.9).

orrection

Fors in the data bytes shall be ¢arried out by error detection and correction system based on the de
f annex G.

innel shall have afi implementation equivalent to that given by Channel 2 in 9.4.

urement of thetsignals, the focus of the optical beam shall follow the track as specified in 19.2.4.3.

Minimum quality of a Sector

ifies(the'minimum quality of the Servo Fields and Recordable Fields of a Sector as required for i
pd.ifithat Sector. The quality shall be measured on the Reference Drive specified in 23.2.

he drive shall

ptimum Read

shall have an

and so-called
bad out signal

finition of the

nterchange of

A byte error occurs when one or more bits in a byte have a wrong setting, as detected by ECC and/or CRC circuits.

24.1

Servo Fields

An unwritten Sector shall have no more than 2 consecutive Frames with a defect, as defined hereafter, in its Servo Fields. Any
sector which fails to meet this criterion shall be mapped into the defect list.

Defects in the Servo Fields shall be defined as follows:

Two succes

46

Individual BOS and Clock Marks amplitudes lower than 75 % of the mean value for the disk,

Axial tracking error signal variation between successive Frames larger than 0,25 um,

sive unreadable addresses.
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24.2 User-written data

The user-written data in a sector as read by Channel 1 shall not contain any byte errors that cannot be corrected by error
correction defined in 23.2.4.

24.3 Pre-written data

The pre-written data in a sector as read by Channel 1 shall not contain any byte errors that cannot be corrected by error
correction defined in 23.2.4.

25 Data interchange requirements
A disk offered for interchange of data shall comply with the following requirements (see also annex K).

25.1 Tracking

The focus of the optical beam shall not jump tracks unintentionally.

25.2  User-written and pre-written data

The user-wriften or pre-written data in a sector as read by Channel 1 that shall not comply with 24.2 and 24.3 shall be replaced
according to fhe rules of the defect management as defined in clause 17.

25.3  Quality of disk

The quality df the disk is reflected in the number of replaced Sectors in the Data Zones,\This International Sfandard allows a
maximum of[7 400 Static and 14 800 Dynamic replaced Sectors per side (see clause 17).
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Annex A

(normative)

Air cleanliness class 100 000

The classification of air cleanliness is based on a particle count with a maximum allowable number of specified minimum
sized particles per unit volume, and on a statistical average particle size distribution.

A.1 Definition

The particle coy

The statistical a
metre of a size ¢

It shall be recog
Counts below 3

A.2 Testn

For particles of
the controlled ¢
illuminated sens

Nt shall not exceed a total or 5 500 V00 particles per cubic metre ot a size 0,5 pm and larger.

verage particle size distribution is given in figure A.1. Class 100 000 means that 3 500 000-parti
f 0,5 um and larger are allowed, but only 25 000 particles per cubic metre of a size of 5,0' umi and

bnized that single sample distribution may deviate from this curve because of localor’tempora

nethod

Bize in the range of 0,5 um to 5,0 um, equipment employing light-scattering’principles shall be us
nvironment is sampled at a known flow rate. Particles contained ,in\the sampled air are passe
ing zone in the optical chamber of the instrument. Light scattered by-individual particles is receiv

detector that conpverts the light pulses into electrical current pulses. An electronig-system relates the pulse height t

and counts the p

ulses such that the number of particles in relation to particle €ize is registered or displayed.

100 000 000

10 000 000

3

Totaldumber of particle per m equal to,

1 000000

100 000

10 000

or gréater than, the stated particle size.

1 000

b0 000 particles per cubic metre are unreliable except when a large number of a samplings is taker].

tles per cubic
larger.

y conditions.

ed. The air in
d through an
cd by a photo
b particle size

100
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Figure A.1 — Particle size distribution curve
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Annex B

(normative)

Edge distortion test

B.1  The distortion test checks if the case is free from unacceptable distortion and protrusions along its edges. The test is

made by causing the cartridge to pass through the vertical slot of a gauge while applying a specified force in addition
to the gravitational pull.

B.2 The

toa

B.3  The

bauge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner surfaces
urface finish of 5 um peak-to-peak.

limensions shall be as follows (see figure B.1):

350,0 mm

=[321,0 mm £ 0,2 mm

12,0 mm + 0,2 mm

Lq=[17,0 mm £ 0,2 mm

25 mm min.

B.4  Wheh the cartridge is inserted vertically into the gauge, a verfieal' downward force F of 6,7 N maximu
centte of the top edge of the cartridge, shall cause the cartridge to pass through the gauge.

hall be polished

m, applied to the

© ISO/IEC 2001 — All rights reserved
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00-0034-A

Figure B.1 — Distortion gauge
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Annex C

(normative)

Compliance test

C.1  In non-operating conditions the flexible walls of the case shall contact the disk hub around the hub aperture area so
that to close this aperture. The compliance test checks the flexibility of the case, used to liberate the hub from the case
walls contact during loading in the drive.

C.2 The
of fi

shall
DD’

L

pure C.2 defined by

={10,0 mm £ 1,0 mm

16 mm £ 0,2 mm

the four surfaces S defined on each side of the case, by (see figure C.3)

54,0 mm =+ 0,2 mm

72,0 mm £ 0,2 mm

168,0 mm £ 0,2 mm

=154,6 mm £ 0,1 mm

| defined by

0,75 mm £ 0,20 mm

C.3  Requirements

Und

r the conditions of C.2, the total reaction force exerted by the four surfaces of each side shall not

ong edges AA', BB', CC', DD' of the case (see figure C.1) shall be held horizontally betweenthe|rigid guide rails

be brought to the positions shown on figure C.4 below the plane Q, (AA',BB') and above thg plane Qp (CC',

bxceed 4 N.

© ISO/IEC 2001 — All rights reserved
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A
C

00-0042-A

Figure C.1 — Long edges AA', BB', CC', DD' of‘the case

case (section EE’)

7|

A\ 4

A

L1

]
/04 27/
\ rails /

00-0074-A

Figure C.2 — Position of the case in the guide rails
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D.1
D.2

Annex D

(normative)

Test method for measuring the adsorbent force of the hub

Dimensions

The purpose of this test is to determine the magnetic characteristic of the magnetizable material of the hub.

The test device (see figure D.1) consists of a spacer, a magnet, a back yoke and a centre shaft. The dimensions of test device

are as follows:

Dy = 50,0 mm £+ 0,1 mm
D, = 76,0 mm £+ 0,1 mm
Dg= 70 mm{max.
+ 0,0 mm
D= 36,0 mm
-0,1 mm
Hy,= 0,40 mm £+ 0,01 mm
Hy= 6 mm (typical, to be adjusted to meet the force requirement of D.4)
D.3  Material
The material of fhe test device shall be :
Magnet : Any magnetizable material, typically Sm-Co
Back yoke : Any suitable magnetizable material
Spacer : Non-magnetizable material or air gap

Centre shaft

D.4 Charg
Number of pole

Maximum energ

: Non-magnetizable material

cteristics of the magnet with back yoke
: 12 (typical)

y product (Bhyay): 300 kJ/f3E 15 J/m3

The characteristjcs of the magnet with back yoke shall be adjusted so that with a pure nickel plate of the followin

and the adsorbent force of this plate at the point of H; = 0,4 mm when spaced from the magnet sy

m + 0,1 mm
m + 0,] mm

n £,0;05 mm

g dimensions
rface shall be

(see figure D.2)
IIN£IN.

Df: 50,0 m
Dg = 70,0 m|
H.= 2,00m
D.S Testc

ondition for temperature

These conditions shall be as specified in 8.1.1.

54
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Annex E

(normative)

Creeping One of Four Code (COF)

The following table gives the mark-positions for all 256 combinations in one address byte constituted of 4 nibles J, K, L, M,

with numbers 0, 1, 2, 3 representing mark positioned respectively at 40, 41, 42, 43 of the SCb scale (see figure 15).
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F.1

PBA format

PBA, LBA formats

The PBA format shall be as defined in table F.1.

PBAs 0 to 7 4

F.2

Annex F
(normative)

ISO/IEC 20162:2001(E)

Table F.1 — PBA format

169 071 cover Side A and PBAs 7 469 072 to 14 938 143 cover Side B.

PBA Side Track Sector
0 A -256 0
1 A -256 1
7469 071 A 84 622 111
7 469 072 B -256 0
7469 073 B -256 1
14 938 143 B 84622 111

LBA format

LBAs shall
maintain a cq
and B are id¢]

LBA 0 shall
value defined

)|

BA

(\Or0c0 9 N B W= O

Side

> W W > >

Track

(=]

O OO OO OO OD

Sector

0
n
n+l
1
n+2
nt+3
2
n+4
n+5
3

e assigned to alternating Sectors of each side. The alternating shall associate Zones of each gide (in order to
nstant data rate across the radius of the disk);\as defined in sequences 1 to 16 given in table F.2, where sides A
ntified by A and B, respectively.

be assigned to Side A, Track 0, Sector-0. LBA 1 shall be assigned to side B, Track 0, Sector s, where »n is the
in byte 57 of the SDI. Following IBAs shall be assigned using successively the sequences 1 to 16:

When arriving at the end of a sequence the assignment shall resume at the beginning of the sequence and this shall be repeated
until all LBAs of the two associated Zones have been assigned.

This alternating shall successively cover associated Zones 0-15, 1-14, 2-13, etc., as defined by the sequences of table F.2.

© ISO/IEC 2001 — All rights reserved
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Table F.2 — Alternating sequences

Sequence 1 associating Zones 0, A and 15, B

ABBABBABBABBABABBABBABBABABBABBA
BBABBABABBABBABBABABBABBABBABBAB
ABBABBABBABABBABBABBABBABABBABBA
BBABABBABBABBABBABABBABBABBABABB
ABBABBABBABABBABBABBABABBABBABBA
BBABABBABBABBAB

Sequence 9 associating Zones 8, A and 7, B

ABABABABABABABABABABABABABABABAB
ABABABABABABABABABABABABABAABABA
BABABABABABABABABABABABABABABABA
BABABABABABABABABABAABABABABABAB
ABABABABABABABABABABABABABABABAB
ABABABABABABABAAB

Sequence 2 associating Zones 1, A and 14, B

ABBABBABABBABBABABBABBABABBABBAB
ABBABBABABBABBABABBABBABABBABABB

Sequence 10 associating Zones 9, A and 6, B

ABABABABABABABABAABABABABABABABA
ABABABABABABABABAABABABABABABABA

ABBABABBABBABABBABBABABBABBABABB
ABBABABBABBABABBABABBABBABABBABB
ABABBABBABABBABBABABBABBABABBABB
ABABBABBABABBAB

ABABABABABABABABAABABABABABABABA
ABABABABABABABABAABABABABABABABA
ABABABABABABABABAABABABABABABABA
ABABABABABABABABA

Sequence 3 associating Zones 2, A and 13, B

ABBABABBABABBABABBABABBABABBABAB
BABABBABABBABABBABABBABABBABABBA
BABBABABBABABBABABBABABBABABBABA
BBABABBABABBABABBABABBABABBABABB
ABABBABABBABABBABABBABABBABABBAB
ABBABABBABABBAB

Sequence 11 associating Zones 10, A and 5, B

ABABABABABABAABABABABABAABABAHRAB
ABAABABABABABAABABABABABAABABABA
BABAABABABABABAABABABABABAABAHKBAB
ABABAABABABABABAABABABABABAABABA
BABABAABABABABABAABABABABABAAHKRAB
ABABABAABABABABABA

Sequence 4 associating Zones 3, A and 12, B

ABBABABBABABABBABABBABABABBABABB
ABABABBABABBABABABBABABBABABABBA
BABBABABABBABABBABABABBABABBABAB
ABBABABBABABABBABABBABABABBABABB
ABABABBABABBABABABBABABBABABABBA
BABABBABABBABAB

Sequence 12 associating Zones 11, A and 4, B

ABABABABAABABABAABABABAABABABAAB
ABABAABABABAABABABABAABABABAAHRAB
ABAABABABAABABABAABABABAABABAHRAB
AABABABAABABABAABABABAABABABAABA
BABAABABABABAABABABAABABABAABABA
BAABABABAABABABA

Seqdence 5 associating Zones 4, A and 11, B

ABBABABABBABABABBABABABBABABABBA
BABABBABABABABBABABABBABABABBABA
BABBABABABBABABABBABABABABBABABA
BBABABABBABABABBABABABBABABABBARB
ABABABBABABABBABABABBABABABBABAB
ABBABABABABBABAB

Sequence 13 associating Zones 12, A and B, B

ABABABAABABABAABABAABABABAABAHRAA
BABABAABABAABABABAABABAABABABAAB
ABAABABABAABABAABABABAABABAABABA
BAABABAABABABAABABAABABABAABAHRAA
BABABAABABAABABABAABABAABABABAAB
ABAABABABAABABA

Sequence 6 associating Zones 5, Asand 10, B

ABBABABABABABBABABABABABBABABABA
BABBABABABABABBABABABABABBABABAB
ABABBABABABABABBABABABABABBABABA
BABABBABABABABABBABABABABABBABAB
ABABABBABABABABABBABABABABABABBA
BABABABABBABABABAB

Sequence 14 associating Zones 13, A and 2, B

ABABAABABAABABAABABAABABAABABAAB
ABAABABAABABAABABAABABAABABAARAB
AABABAABABAABABAABABAABABAABARBAA
BABAABABAABABAABABAABABAABABAABA
BAABABAABABAABABAABABAABABAABABA
ABABAABABAABABA

Sequience 7 assogiating Zones 6, A and 9, B

ABBABABABABABABABBABABABABABABAB
ABBABABABABABABABBABABABABABABAB
ABBABABABABABABABBABABABABABABAB
ABBABABABABABABABABBABABABABABAB
ABBABARABRARBARBRARBARBARBRBARARARARARAR

Sequence 15 associating Zones 14, A and [I, B

ABABAABABAABAABABAABAABABAABAABA
BAABAABABAABAABABAABAABABAABAABA
BAABABAABAABABAABAABABAABAABARAA
BAABABAABAABABAABAABABAABAABARAA
BABAARBAARBARBRAARBAARARAARAARBARBRAARBAA

ABBABABABABABABAB

BABAABAABABAABA

Sequence 8 associating Zones 7, A and 8, B

ABBABABABABABABABABABABABABABABA
BABABABABABABABABABABABABABABBAB
ABABABABABABABABABABABABABABABAB
ABABABABABABABABABABABABBABABABA
BABABABABABABABABABABABABABABABA
BABABABABABABABAB

Sequence 16 associating Zones 15, A and 0, B

ABABAABAABAABABAABAABAABAABABAAB
AABAABABAABAABAABAABABAABAABAABA
BAABAABAABAABABAABAABAABABAABAAB
AABAABABAABAABAABABAABAABAABAABA
BAABAABAABABAABAABAABAABABAABAAB
AABABAABAABAABA
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Annex G

(normative)

Interleave, CRC, ECC

G.1 Interleave table for Sector

The bytes of a Sector shall be interleaved as shown in table G.1.

Code Word R/W Direction User Data
Offset Hex Dec —> {
©00) 0 000 001 002 003 004 005 006 007 008 009
01) 1 00A 00B 00C 00D 00E 00F 010 011 012 013
(02) 2 014 015 016 017 018 019 01A 01B 01C 01D
(03) 3 01E 01F 020 021 022 023 024 025 026 027
l (04) 4 028 029 02A 02B 02C 02D 02E 02F 030 031
05 5 032 033 034 035 036 037 038 039 03A 03B
(06) 6 03C 03D 03E 03F 040 041 042 043 044 045
07) 7 046 047 048 049 04A 04B 04C 04D 04E 04F
(08) 8 050 051 052 053 054 055 056 057 058 059
(09) 9 05A 05B 05C 05D 05E 05F 060 061 062 063

(0A) 10 | 064 065 066 067 068 069 06A\NNY06B  06C
(0B) 11 | 06E 06F 070 071 072 073 074 075

(0c) 12| 078 079 074  07B 07C 07D _O7F

(D) 13 | 082 083 084 085 086 087

(OE) 14 [ 08C 08D  O8E 08F 090

(OF) 15 | 096 097 098 099

(10) 16 | 0A0  0Al  0A2

(1) 17 | 0AA  0AB

(12) 18 | 0B4

(Cl) 193 793
(C2) 194 79C 79D
(C3) 195 TA5 A6 AT
(C4) 196 7JAE 7AF  7B0 7Bl
(C5) 197 7B7 7B8  7B9  7BA  7BB
(C6) 198 7C0  7Cl 72 7C3 7C4  7C5
(C7) 199 7C9 7CA  7CB 7CC  7CD  71CE  7CF
(C8) 200 7D2  7D3 7D4 D5  7D6  7D7  TD§  7D9
(C9) 201 7DBN 7DC 7DD 7DE  7DF  7EO 7E1 7E2 7E3

(CA) 202 7E4 JES TE6 TE7 7E8 7E9 TEA 7EB TEC 7ED
(CB) 203 | 7EE - 7EF  7F0  7FI 7F2 7R3 7F4  7F5 _ 7F6 _ TFT
(CC) 204 | 78\ 7F9  7FA  7JFB__7FC___7FD _ 7FE __ 7FF [ 800 801
(CD) 205 @\‘ 803 804 805 806 807 808 809 80A  80B
(CE) 206 [~8 80D  80E  8OF 810 811 [ 812 8I3 814 8I5
(CF) 207, [~=816 817 818 819 81A _ 8IB  8IC  8ID 8IE  SIF
(D0) 208\}° 820 821 822 823 824 825 826 827 828 829

(D1){209 82A 82B 82C 82D 82E 82F 830 831 832 833
(D2)\210 834 835 836 837 838 839 83A 83B 83C 83D
(DBH~ 211 83E 83F 840 841 842 843 844 845 846 847
(D4) 212 848 849 84A 84B 84C 84D 84E 84F 850 851
(D5) 231 852 853 854 855 856 857 858 859 85A 85B

(D6) 214 85C 85D 85E 85F 860 861 862 863 864 865

Ve al1s foVaal QLR RED QA QL fYoal FoWa n QL fo¥a sl
o7 T SO0 SO7 (Ao} o0 CO7Y oD SOCT [o)vs g SO SOT

(D8) 216 870 871 872 873 874 875 876 877 878 879

(DY) 217 87A 87B 87C 87D 87E 87F 880 881 882 883
(DA) 218 884 885 886 887 888 889 88A 88B 88C 88D
(bB) 219 88E 88F 890 891 892 893 894 895 896 897

(DC) 220 898 899 89A 89B 89C 89D 89E 89F 8A0 8Al
(DD) 221 8A2 8A3 8A4 8AS 8A6 8A7 8A8 8A9 8AA 8AB
(DE) 222 8AC 8AD 8AE 8AF 8B0 8B1 8B2 8B3 8B4 8B5

Code Word — 1 2 3 4 5 6 7 8 9 10
Control Record CRC

Table G.1 — Interleave table
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G.2 ECC
The ECC check bytes shall be computed over the Galois field based on the primitive polynomial

Gp(x):x8+x4+x3+x2+ 1
The generator polynomial for the ECC bytes shall be

i=15

Ge (x) = H(x+ai)

i=0

where the element ¢ = (/a’i) ¥ with /3 being a primitive root of Gp(x). The value of the n-th bit in a byte is the coefficient of the

n-th power Of/)), where-6—<m—=< 7, WL»JJ/.J) 1$ \.«Aylboovd ora yv}_yu\uu;a} basts:
G.3 CRC
The primitive p¢lynomial and elements shall be the same as in G.2.

The generator pplynomial for the CRC check bytes shall be

i=23

Ge (x) = H(x+a[)

i=20

The initial settinlg shall be all ZERO's.
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Annex H

(normative)

Content of SDI Sectors

Each SDI Sector shall specify the following.

Byte 0

This byte shalll specify the SDI revision version. For this International Standard, this byte shall be set to (01),
Byte 1
This byte shalll specify the product version. For this International Standard, this byte shall be set to (08).
Byte 2

This byte shpll specify the identification of the Servo-writer used to format the disk,Itslsetting shall be defined by the
manufacturer

Byte 3

This byte shalll specify the identification of the Media tester used to derive media.characteristics recorded in th¢ SDI. Its setting
shall be definjed by the manufacturer.

Bytes 4 to 7
These bytes ghall specify the date of the test of the media in a format Year (bytes 4,5), Month (byte 6), Day (byte 7).
Bytes 8 to 11

These bytes ghall specify the identification number of the Optical Module Assembly of the Media tester used|to derive media
characteristics recorded in the SDI.

Byte 12

This byte shqll specify the clock signal amplitude‘expressed in binary notation by a number n representing 100 times the ratio
of the typical|values of the Clock Mark amplitude signal /. and the nominal reflection amplitude level /,, (see figure 17)

n=100 x I,
Byte 13

This byte shalll specify the data sighal amplitude expressed in binary notation by a number n representing 100 fimes the ratio of
the typical vqlues of the data‘mark amplitude signal /4 and the nominal reflection amplitude level 7,

n=100 x I3/,
Byte 14

This byte shafll'specify the Optimum Read Power P; o, in milliwatts, by a number

n =100 x Py op¢

Byte 15

This byte shall specify the Maximum Read Power P; 1,,,x in milliwatts, expressed in binary notation by a number
n=100 X P; pax

Byte 16

This byte shall specify the Tracking Gain Multiplier Ty, for the inner radius, expressed in binary notation by a number

n=100 x Ty /(64)
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Byte 17

This byte shall specify the Tracking Gain Multiplier Tgy, for the middle radius, expressed in binary notation by a number
n =100 x Tgp, /(64)

Byte 18

This byte shall specify the Tracking Gain Multiplier Tgy, for the outside radius, expressed in binary notation by a number
n =100 x Tgp, /(64)

Byte 19

This byte shall specify the Focus Gain Multiplier for the inner radius expressed in binary notation. For this Standard, this byte
shall be set to (§4) (=100%).

Byte 20

This byte shall ppecify the Focus Gain Multiplier for the middle radius, expressed in binary notatiod.)For this Ptandard, this
byte shall be set|{to (64) (=100%).

Byte 21

This byte shall dpecify the Focus Gain Multiplier for the outer radius, expressed in binaryMiotation. For this Standard, this byte
shall be set to (64) (=100%).

Byte 22
This byte shall §pecify the Write Power Boost for Cold Burns of Data Zone 0, expressed in binary notation by a nfumber
n = (64) x. Writp Power Boost for Data Zone 0
Byte 23
This byte shall §pecify the Write Power Boost for Cold Burns of DataZone 8, expressed in binary notation by a nfimber
n = (64) x Writd Power Boost for Data Zone 8
Byte 24
This byte shall §pecify the Write Power Boost for Cold Burns of Data Zone 15, expressed in binary notation by a pumber
n = (64) x Writd Power Boost for Data Zone 15
Byte 25
This byte shall §pecify the Write Power Droop for Long Marks of Data Zone 0, expressed in binary notation by a humber
n = (64) x Writd Power Droop for,Data Zone 0
Byte 26
This byte shall gpecify the“Wirite Power Droop for Long Marks of Data Zone 8, expressed in binary notation by a pumber
n = (64) x Writgd Power Droop for Data Zone 8
Byte 27

This byte shall specify the Write Power Droop for Long Marks of Data Zone 15, expressed in binary notation by a number
n = (64) . Write Power Droop for Data Zone 15
Byte 28

This byte shall specify the Nominal Write Power Py, ,om in milliwatts for Data Zone 8, expressed in binary notation by a
number

n=10x Py nom

Byte 29

This byte shall specify the Nominal Write Power Py, o, for Data Zone 0, expressed in binary notation by a number

n = (64) x Py nom for Data Zone 8 / Py, ,om for Data Zone 0
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