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Introduction

This Internafional Standard specifies the characteristics of 90 mm Optical Disk Cartridges (ODC) Wwith” a capadity of
650 Mbytes per cartridge.

The format fpr the information on the disk is known as HS-1 (“Hyper Storage”).
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Information technology — Data interchange on 90 mm optical disk cartridges —
HS-1 format — Capacity: 650 Mbytes per cartridge

Section 1 - General

1 Scope

This International Standard specifies the characteristics of 90 mm Optical Disk Cartridges (ODC) with a capacity of
650 Mbytes per Cartridge. The Standard specifies three related, but different implementations of such cartridges, viz.

Type RT'W Provides Tor data to be written and read many times over the recording surface of th¢ disk using
the thermo-magnetic and magneto-optical effects.

Type P-ROM Provides for a part of the recording surface of the disk to be embossed by Stampipg or other
means. This part of the disk is read without recourse to the magneto-opticahéffect. The part which
is not embossed provides for data to meet the requirements of Type R/W.

Type O-ROM Provides for the recording surface of the disk to be embossed and reproduced by stampjng or other
means. This type of disk is read without recourse to the magnetooptical effect.

Type R{W, Type P-ROM and Type O-ROM are also referred to as “fully rewritable]’, “partially embossed”|and “fully
embossgqd”, respectively.

This Int¢rnational Standard specifies
— the cpnditions for conformance testing and the Reference Drive;
— the environments in which the cartridges are to be operated and storéd;

— the mechanical and physical characteristics of the cartridge, so-as to provide mechanical interchangeability bgtween data
procgssing systems;

— the fprmat of the information on the disk, called HS-1.(H$'stands for “Hyper-Storage”), including the physical|disposition
of thg tracks and sectors, the error correction codes, and the recording method used;

— the characteristics of the embossed information on the disk;

— the l\:Iagneto—optical characteristics of the disk;\enabling processing systems to write data onto the disk;
— the minimum quality of user-written data on the disk, enabling data processing systems to read data from the disk.

This Intgrnational Standard provides forinterchange between optical disk drives. Together with a standard for volume and file
structurg, it provides for full data inter¢hange between data processing systems.

2 Conformance
2.1 Optical disk cartridge (ODC)

A claim pf conformafige with this International Standard shall specify its Type. An ODC shall be in conformance if fit meets all
mandatofy requirements specified herein for that Type.

2.2 Generating system

A claim [of conformance with this International Standard shall specify which Type(s) is (are) supported. A system|generating
an ODC for interchange shall be in conformance with this International Standard if the ODC meets the mandatory
requirements of this International Standard for the Type(s) specified.

2.3 Receiving system

A claim of conformance with this International Standard shall specify which Type(s) is (are) supported. A system receiving an
ODC for interchange shall be in conformance with this International Standard if it is able to process any recording made on the
cartridge in accordance with 2.1 for the Type(s) specified.

24 Compatibility statement

A claim of conformance by a Generating or Receiving system with this International Standard shall include a statement listing
any other International Standards supported. This statement shall specify the number of the standard(s), the ODC type(s)
supported (where appropriate) and whether support includes reading only or both reading and writing.
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3 Normative reference

The following standard contains provisions which, through reference in this text, constitute provisions of this International
Standard. At the time of publication, the edition indicated was valid. All standards are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent edition
of the standard listed below. Members of IEC and ISO maintain registers of currently valid International Standards.

IEC 950:1991,  Safety of information technology equipment.

4 Defimitions

For the purppses of this International Standard, the following definitions apply.

4.1 band: A part of the Data Zone comprising a fixed number of consecutive physical tracks.
4.2 case: The housing for an optical disk, that protects the disk and facilitates disk interchange-

4.3 Chhnnel bit: The smallest element for the representation of data on a disk. It is recorded as either g space
or a mark.
4.4 clamping zone: The annular part of the disk within which the clamping forcg is applied by the clamping
device.
4.5 conjtrol zone: A zone containing the information on media parameter$.and format necessary for writing
and reading the remaining tracks of the optical disk.

4.6 Cytlic Redundancy Check (CRC): A method for detecting erfors’in data.

4.7 data clock: A clock for data detection and data recording; generated by a PLL synchronized tq servo
marks.

4.8 defiect management: A method for handling the defective areas on the disk.

4.9 disk reference plane: A plane defined by the perfectly flat annular surface of an ideal spindle onto|which
the clamping zone of the disk is clamped, and which is.normal to the axis of rotation.

4.10 empossed mark: A mark so formed as to-be unalterable by magneto-optical means.
4.11 enfrance surface: The surface of the/disk onto which the optical beam first impinges.

4.12 Erfror Correction Code (ECC):An error-detecting code designed to correct certain kinds of erfors in
data.

4.13 field: A subdivision of a segment.
NOTE - Subdiyisions of a sector which aré-mamed ‘field’ are not fields in the sense of this definition.
4.14 fOJmat: The arrangemient of information on the disk.

4.15 frame: The smallest addressable part of a track in the Information Zone of a disk that can be adcessed
independerjtly of othep parts of the zone.

4.16 flypble Zome: A part of the protective coating area over which the slider with a magnetic head can fly.
4.17  groove: See 4.24.

4.18 Gray code Encoded Part (GEP): Tracks containing a portion of control information for a drive which
can be detected without tracking servo.

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

4.20 interleaving: The process of allocating the physical sequence of units of data so as to render the data more
immune to burst errors.

4.21 Kerr rotation: The rotation of the plane of polarization of an optical beam upon reflection from the
recording layer, as caused by the magneto-optical effect.
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4.22

4.23
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land and groove: A trench-like feature of the disk, applied before the recording of any information, and
used to define the track location. The groove is located nearer to the entrance surface than the land with which it is
paired to form a track.

magnetic field modulation: A technique for recording encoded information on the disk by

recording magnetic field between two opposite directions.

4.24

mark: A feature of the recording layer which may take the form of a magnetic domain, a pit,

switching a

or any other

type or form that can be sensed by the optical system. The pattern of marks represents the data on the disk.

NOTE
4.25

Subdivisions of a segment which are named 'mark' are not marks in the sense of this definition.

can bg read with an optical beam.

4.26
4.27

beam,

NOTE

optical disk cartridge (ODC): A device consisting of a case containing an optical\disk.

when td an observer looking in the direction of propagation of the beam, the endpoint of the electric-Vector would appear to describe

clockwi

4.28

€ sense

and efnergency landing of magnetic head.

4.29
4.30

perpe
the di

disk.
4.31
4.32

correq

4.33
4.34

comp

4.35
4.36
4.37

Kk sufficiently, this magnetic field causes a permanent magnetic domain in the magneto-optical

Reed-Solomon code: An error.déetéction and/or correction code which is particularly su
tion of errors which occur in bursts or are strongly correlated.

servo clock: A clock generated with embossed wobble pits in servo field on disk.

sector: The smallest unit’ of a track in the Information Zone of a disk for reading and
rises a number of segments.

segment: A subdivision of a frame.
spindle: The(part of the disk drive which contacts with the disk and/or hub.

whicl the optical beam accesses the recording layer.

4.38
4.39
4.40

5
5.1

track: The path which is followed by the focus of the optical beam during one revolution of th

track pitch: The distance between adjacent track centre lines, measured in a radial direction.

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

optical disk: A disk that will accept and retain information in the form of marks in a recording layer, that

polarization: The direction of polarization of an optical beam is the direction of the electric vgctor of the

- The plane of polarization is the plane containing the electric vector and the direction of propagation)of the beam. The polarization|is right-handed

an ellipse in the

protective coating: A layer coated on top of the recording ldyer to protect from environmental influences

recording magnetic field: The magnetic field that switches between two opposite diredtions (both
ndicular to the disk surface) according to the encoded information. When the focus spot of a laser|beam heats

ayer on the

recording layer: A layer of the disk on,or in, which data is written during manufacture and/or|use.

fted for the

vriting that

substrate;-A transparent layer of the disk, provided for mechanical support of the recording layer, through

e disk.

zone: An annular area of the disk.

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 0 and 1.
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— Numbers
— Negative

in binary notation and bit combinations are shown with the most significant bit to the left.
values of numbers in binary notation are given in TWO's complement.

©ISO/IEC

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

5.2 Names

The names of entities, e.g. specific tracks, fields etc., have a capital initial.

6 Listl of acronyms

ALPC Auto Laser Power Control

CAV Constant Angular Velocity

CRC Cyclic Redundancy Check

DCB Data Channel Bit

DDS Disk Definition Structure

DMA Defect Management Area

ECC Error Correction Code

FA1l Functional Area 1

FA2 Functional Area 2

GEP Gray code Encoded Part of the Control Zone
D Identifier

LSB Least Significant Byte

MO Magneto-Optical

MSB Most Significant Byte

NRZI Non Return to Zero Inverted

ODC Optical Disk Cartridge

O-ROM Optical Read Only Memory

PDL Primary Defect List

P-ROM Partial Read Only Memory

R/W Rewritable

R-S Reed-Solomon(code)

R-S/LDC Reed-Solomon Long Distance‘€ode

SCB Servo Channel Bit

SDL Secondary Defect List

SFP Standard Formatted(Part of the Control Zone
SIP Sector Interleavé Parity (2nd ECC for embossed user data)
UD User-Defined bytes

ZCAV Zoned Constant Angular Velocity

7 Genjeral 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 enclosure for the disk. It has access windows covered by a shutter. The windows are automa

ically

uncovered by

the’drive when the cartridge is inserted into it

The optical disk is recordable on one side. Data can be written onto the disk as marks in the form of magnetic domains in the
recording layer and can be overwritten with new data with a focused optical beam, using the thermo-magnetic effect. The data

can be read with a focused optical beam, using the magneto-optical effect. The beam accesses the recording layer through the
transparent substrate of the disk.

Part of the disk or the entire disk may contain read-only data in the form of pits embossed by the manufacturer. This data can
be read using the diffraction of the optical beam by the embossed pits.
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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 following
properties:

temperature :23°C+2°C

relative humidity 145 % 1035 %

atmospHeric pressure : 60 kPa to 106 kPa

air clearjliness : Class 100 000 (see annex J)

No cong

this env|
cleaned

Unless

8.1.2
This Int

according to the instructions of the manufacturer of the disk.
therwise stated, all tests and measurements shall be made in this test environment.

Operating environment

ensation on or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge shall be copditioned in
fronment for 48 h minimum. It is recommended that, before testing, the entrance surfaceof the optical djsk shall be

ernational Standard requires that an optical disk cartridge which meets all réquirements of this International Standard
in the lTeciﬁed test environment provides data interchange over the specified(ranges of environmental param

eters in the

operatirg environment.

The opgrating environment is the environment where the air immediately surrounding the optical disk cartridge has the
followinlg properties:

temperajure :5°Cto55°C

relative humidity :3 % to 85%

absolutd humidity : 1 g/m3%o 30 g/m3

atmospljeric pressure : 60 kPa to 106 kPa

temperajrure gradient :A0 °C/h max.

relative humidity gradient 10 %/h max.

air cleanjliness : Office environment ( see annex U )

magnetic field strength at the recording layer for

any conflition under which a beam is in focus : 24 000 A/m max.

magnetic field strength at the recording-layer

during dny other condition : 48 000 A/m max.

No conglensation on or in the optical disk cartridge shall occur. If an optical disk cartridge has been exposed td conditions
outside fthose specified in this clause, it shall be acclimatized in an allowed operating environment for at least 2 H before use
(See alsp annex S).

8.1.3 Storage environment

The optjcal disk cartridge without any protective enclosure shall not be stored in an environment outside the range fallowed for
storage.| The storage environment is the environment where the air immediately surrounding the optical disk cartridge has the
following properties:

temperarure —10°Ct55°C

relative humidity :3 % t0 90 %

absolute humidity : 1 g/m3 to 30 g/m3

atmospheric pressure : 60 kPa to 106 kPa

temperature gradient : 15 °C/h max.

relative humidity gradient : 10 %/h max.

air cleanliness : Office environment ( see annex U )

magnetic field strength at the recording layer : 48 000 A/m max.

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

8.14

Transportation

This International Standard does not specify requirements for transportation; guidance is given in annex T.
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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 Standard ECMA-129, when used in the intended manner or in any

foreseeable use in an information processing system.

8.4 Flammability

The cartridgp and its components shall be made from materials that comply with the flammability class for HB materfals, or

better, as spgcified in Standard ECMA-129.

9 Reference Drive

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

clauses.

9.1 Optical system

The basic sqt-up of the optical system of the Reference Drive used for measuring thé write and read parameters is shpwn in
figure 1. Diffferent components and locations of components are permitted, provided, that the performance remains the same as

that of the s¢t-up in figure 1. The optical system shall be such that the detected Jight reflected from the entrance surfacg of the
disk is minithized so as not to influence the accuracy of the measurements.
M
L,
+ —
I I
K 1 2 J >__ Ch. 2
L1 —k L.
Ky
Ch. 1
J
H 1
L ==N
—/—
A B C D E ¥ G
A Laser diode H Optional half-wave plate
B Collimator lens I, Push-pull Channels
C Optional shaping prism J Polarizing beam splitter
Ch.1 Channel 1 K, K, Photodiodes for Channels 1 and 2
Ch.2 ~ Channel 2 K3 Split photodiode
D Beam splitter Li.Ly,L3 d.c. -coupled amplifiers
E Polarizing beam splitter M Track centre detection signal
F Objective lens N Phase retarder
G Optical disk

Figure 1 - Optical system of the Reference Drive
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In the absence of polarization changes in the disk, the polarizing beam splitter J shall be aligned to make the signal of detector
K; equal to that of detector K;. The direction of polarization in this case is called the neutral direction. The phase retarder N
shall be adjusted such that the optical system does not have more than 2,5° phase retardation between the neutral polarization
and the polarization perpendicular to it. This position of the retarder is called the neutral position.

The phase retarder can be used for the measurement of the Overwrite characteristics (see clause 28).

The begm splitter E shall have an intensity reflectance R, from F to H of nominally 0,30 for the neutral polarizati¢n direction.
The reflectance Rg for the polarization perpendicular to the neutral direction shall be nominally 0,95. The ‘actual|value of Rg
shall nqt be smaller than 0,90.

The impalance of the magneto-optical signal is specified for a beam splitter with nominal reflectance:’ If the measurement is
made op a drive with reflectances Rp' and Rg' for beam splitter E, then the measured imbalance shall-be multiplied by

RS.RP'
R, R’

to make it correspond to the nominal beam splitter E.

The oufput of Channel 1 is the sum of the currents through photodiodes K; and K, and is used for reading embg@ssed marks.
The oufput of Channel 2 is the difference between photodiode currents, and)is used for reading user-written marks with the
magneto-optical effect.

9.2 Optical beam

The foqused optical beam used for writing and reading data shallhave the following properties:

+ 10.nm
a) Wayelength (A) 685 nm

<10 nm

b) Wakelength (A) divided by the numerical aperture of the objective lens (NA)
ANA =1,245 pm + 0,018 pm

c) Filling D/W of the aperture of the ebjective lens

radial 1,30 + 0,03
tangential 0,64 + 0,03

d) Variance of the wavefrontof the optical beam near the recording layer, after passing through an ideal substrate
0to A2/ 180

e) PoIrization Perpendicular to the track

f) Exfinction ratio 0,01 max.

¢) Th¢ eptical power for writing and reading, and the magnetic field shall be as specified in 21.2.2, 26.2.2, 26.3 and 29.2.2.

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

The extinction ratio is the ratio of the minimum over the maximum power observed behind a linear polarizer in the optical
beam, which is rotated over at least 180°.

93 Read channels

Two read channels shall be provided to generate signals from the marks in the recording layer. Channel 1 shall be used for
reading the embossed marks, using the diffraction of the optical beam by the marks. Channel 2 shall be used for reading the
user-written marks, using the rotation of the polarization of the optical beam due to the magneto-optical effect of the marks.
The read amplifiers after the photo-detectors in Channel 1 and Channel 2 shall have a flat response within 1 dB from d.c. to 13
MHz.
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9.4 Tracking

Channel 1 shall be used for generating the tracking error signals to control the servos for the axial and radial tracking of the
optical beam. The method of generating the axial tacking error is not specified for the Reference Drive. The radial tracking
error is the difference between the signal levels obtained from the centres of two Wobble Marks.

The requirements for the accuracy with which the focus of the optical beam must follow the tracks is specified in 21.2.4.
9.5 Rotation of the disk
The spindle sHall position the disk as specified in 12.4. It shall rotate the disk at 40,00 Hz + 0,08 Hz.

The direction pf rotation shall be counter-clockwise when viewed from the objective lens.
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Section 2 - Mechanical and physical characteristics

Dimensional and physical characteristics of the case

General description of the case (see figure 2)

ISO/TEC 15498:1997 (E)

The case is a rigid protective container of rectangular shape. It has a spindle window on Side A to allow the spindle of the
drive to clamp the disk by its hub. Both Side A and Side B of the case have a head window, the one on Side A for the optical
head of the drive, the othcr one on Slde B for the shder with a magnctlc head prov1d1ng the necessary magnetic fields. A

shutter |
case ha

10.2

The di
constr.
the caseg
The cer
refereng

10.3

The din
can be ¢

10.3.1
The tot

The dis

The tot.

The dis

The tw

and the

In the 7

Reference planes of the case

Dimensions of the case

stimated from the dimensions specified in this clause.

Overall dimensions (see figure 3)
] length of the case shall be

Ly =97,0 mm * 0,3 mm

fance from the top of the case to reference plane X shall be

Ly =78,0 mm + 0,2 mm

1l width of the case shall be

L3=92,0 mm + 0,2 mm

fance from the right hand side of the.case to reference plane Y shall be
Ly=5,0mm + 0,2 mm

corners at the top shall be rounded with a radius

R, = 6,0 mm’x 6,2 mm

two corners at the-bottom with a radius
Ry =46,0 mm + 0,5 mm

ones extending

Ls = 9,6 mm min.

from th|

The eig

10.3.2

e [eft-hand and right-hand edges of the case. the thickness of the case shall

b drive. The

features that enable a drive to reject a mis-inserted canndge and write-inhibit and reflectance detection.features.

ensions of the case shall be referred to three orthogonal planes X, Y and Z (see annex(K). The cdse shall be
ned such that four reference surfaces S1 to S4 on Side A of the case lie in plane Z when medsuring those di
in 10.3 which are referenced to this plane. The intersection of the three planes defines theé.centre of the location hole.
itre of the alignment hole shall lie at the intersection of planes X and Z (see annex_K). A dimension
ed to one of the planes is the shortest distance from the feature to the plane.

mensions of

bf a feature

nensions of the case shall be measured in the test environment. The dimensiOns of the case in an operating dnvironment

Le=5,0mm = 0,2 mm
ht long edges of the case shall be rounded with a radius
R3=0,5mm = 0,2 mm

Location hole (see figure 3)

The centre of the location hole shall coincide with the interaction of the planes X, Y and Z. The diameter of the hole shall be

held to

+ 0,00 mm
D; =3,60 mm
- 0,06 mm

a depth
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The location

L7 = 1,0 mm min.
hole shall extend below plane Z by

Lg = 3,5 mm min.

with a diameter equal to, or greater than D;.

The location hole shall not extend through Side B.

The lead-in e

ges shall be rounded with a radius

10.3.3

The centre of

from refereng

The alignmer

held to a dep

below which

with dimensi|
The alignme
The lead-in e

10.3.4
Side A of the

Surface S1 aj

S1 shall be ¢
Surface S3 a;

R4 = 0,5 mm max.

Alignment hole (see figure 3)

the alignment hole shall lie in the X plane at a distance

Ly =82,0 mm + 0,2 mm

e plane Y.
it hole shall have a substantially rectangular shape. Its dimensions shall be
+ 0,00 mm
L10 = 3,60 mm
- 0,06 mm
+ 0,2 mm
Li; =44 mm
- 0,0 mm

Lip = 1,0 mm min.
the alignment hole shall extend to
Li3 =3,5 mm min.
pns equal to, or greater than, L;g and Lyys,respectively.
it hole shall not extend through Side B:
dges shall be rounded with a radius R4 .

Reference surfaces (see figure 4)

case shall contain fourreference surfaces S1, S2, S3 and S4.

nd S2 shall be cireular with a diameter

D, =7,0.min min.

entred onthe location hole, and S2 shall be centred on the alignment hole.

nd S4 shall be semi-circular with a diameter

D3—7ﬂmmmin

The location

of the centre of S4 is specified by
Li4=54,0 mm + 0,2 mm

Li5=82,0mm + 0,2 mm

The centre of S3 shall be in plane Y at a distaince L, of plane X.

Surface finish and the height of S1, S2, S3 and S4 shall be the same as those of the surrounding area.

No portion of the case, including the warp, or of the shutter mechanism shall protrude more than

10

Li¢ = 0,2 mm max.

L7 = 5,4 mm max.
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beyond plane Z.

10.3.5 Insertion slots and detent features (see figure 5)

The case shall have two sets of symmetrically placed insertion slots with detent features. The slots are intended to prevent mis-
insertion of the cartridge into a drive. The detent features are intended for autoloading.

The slots are called inject notches, the detents mis-insert grooves.

Each detent shall extend from plane Z up to

Lig= 3,0 mm *= 0,2 mm

and shal not extend through Side B.

Inject nptches are defined by semi-circular sections with a radius
R5=2,1 mm + 0,1 mm

which dtretch out to the edge of the case along two straight lines extending from the semi-circle. The radii of the two inject
notcheg originate from points located at

Lig =65,5 mm * 0,2 mm
from plpne X, and at

Lyp=1,5mm + 0,2 mm
and
Ly; = 83,5 mm + 0,2 mm

from plane Y.

The outside edges of the inject notches shall be rounded off byla radius
Rg = 0,5 mm + 0,2 mm

Mis-ingert grooves are defined by

Ly> =39,5 mm + 0,2 mm

from pllane X, and have a depth of

+ 0;3 ' mm
Ly3=2,5mm

=0,0 mm

from the edges of the case.

The defents of the mis-ifiseft grooves shall be rounded off by radii
R7%~1,0 mm max.

Rg= 0,5 mm + 0,2 mm

The lee1d—in edges of mis-insert grooves shall be ramps to the top of the case with an angle

AT =15%=2°
starting from the point defined by the intersection of L, and
Lyg = 8,0 mm = 0,2 mm
10.3.6 Functional Areas (see figure 6)
The case shall have an opening in Side A corresponding to the surfaces of Functional Areas FA1 and FA2.
Functional Area FA1 shall be circular with a diameter
D4 = 2,5 mm min.

with its centre Jocated at a distance

11
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from plane Y
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Ly5=14,0 mm * 0,2 mm
, and a distance
Ly =15,0 mm * 0,2 mm

. Side B shall have an opening corresponding to the surface of Functional Area FAI.

Functional Area FA2 shall have the diameter D4 and held to a depth

L,7 =3.5 mm min.

©ISO/IEC

from plane Z

from plane Y|

There shall b
The cartridge

eithg
or cJ

The two Fun
permitted, as

with its centre located at a distance L,s from plane X, and a distance

Lyg =10,0 mm + 0,2 mm

e no opening in Side B corresponding to Functional Area FA2.
shall have a device capable of

r closing FA1 or FA2,
osing both FA1 and FA2.

Ctional Areas shall indicate the reflectance of the disk in the cartridge and)whether or not writing on the ¢
specified in table 1 (see also figure 6) .

Table 1 - Use of the Functional Areas FA4 and FA2

FA1l FA2 Writing Reflectance Type of Cartridge
Open Closed Inhibited Low R/W, P-ROM

Closed Open Permitted Low R/W or P-ROM
Closed Closed Inhibited High O-ROM

Open Open Not permitted by this International Standard

The surface (

from plane Z|

10.3.7
Side A of the]

The dimensiq

from plane Y|

f the device shall be at a depth

Lyg = 0,3 mm max.

Spindle and head’'windows (see figure 7)

case shall havetwo windows to enable the spindle and the optical head of the drive to access the disk.
ns of the top'\Window for the optical head are referenced to a centreline, located at a distance

L39.=41,0 mm + 0,2 mm

lisk is

The top of th

. The*width of the window shall be given by
+ 0,25 mm
L3 =975 mm
- 0,00 mm

e window shall be defined by the radius

Rg = 44,6 mm min.

originating from L3 and

The window

12

L3p =27,0 mm #+ 0,2 mm
for the optical head shall extend from

L33 =39,0 mm max.
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to the arc of Rg , originating from L3q and Ls,.

The area bounded by Rg and the top of the case shall be recessed from plane Z by

L34 = 1,6 mm min.

over the width of the window.

The window for the spindle shall be circular with a diameter

+ 0,5 mm

Ds=19,5 mm

- 0,0 mm

originating from L3 and Ls».

The twq

Side B
The di
The wi

The wir

to the aj

The are

from pl

The twq

10.3.8
The cag

inside corners shall be rounded with radii
R1p =2,0 mm max.

bf the case shall have a window to enable the magnetic head of the drive to access the disk.

ensions of the window are referenced to a centreline, located at a distance L3 from ‘plane Y.
th of the window shall be given by

+ 0,25 mm
L35 = 8,00 mm

- 0,00 mm

dow for the magnetic head shall extend from

L3¢ = 39,0 mm max.
c of Ry, originating from L3 and L3;.
h bounded by Rg and the top of the case shall be, ever the width of the window, at a distance
L37 = 3,5 mm max.
hne Z.
inside corners shall be rounded with a radius

R11 =2,0 mm max.

Shutter (see figure.8)

e shall have a spring-leaded shutter designed to completely cover the spindle and head windows when cl

bsed. When

open, the shutter shall expese the windows up to at least the minimum size allowed by the following dimensiogs, given in

10.3.7:
on Side|
on Side|

on the t|

A: from the circle defined by Ds up to the top of the case, and from L33 up to the top of the case, and
B: from L3¢ up to the top of the case, and from Lss.
bp: from plane Z to Ly, from L3y, from L3y up to Side B, from Lss.

from Ls;;

The shutter shall be free to slide in a recessed area of the case in such a way as to ensure that the overall thickness of the case
and shutter does not exceed L4 by more than Ly¢ and L{7.

The shutter shall have one edge against which the shutter opener of the drive can push to open the shutter. When the shutter is
closed, this edge shall be

+ 0,0 mm
L3g =76,0 mm

- 0,4 mm

from plane Y. A movement of the edge to

L3g = 54,6 mm min.

shall be sufficient to open the windows to the minimum size specified in 10.3.8. It shall be possible to move the edge to

13
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L4p = 54,0 mm max.
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without exceeding the shutter opening force as specified in 10.4.5, while leaving the minimum size window open.

10.3.9

The profile on the top of the case provides a path over which the shutter opener of the drive can move.

The path shal

to

at a distance

from plane X

Path for shutter opener and shutter sensor notch (see figures 9 and 10)

1 run from

Ly =78,0 mm + 0,3 mm

+ 0,4 mm
L42 =57,0 mm

- 0,0 mm

Ly3=75,5 mm * 0,3 mm

The lead-in edige at L4 shall be a ramp to the top of the case at a distance

from plane Y
The path shal

and a depth

below L43 . T

and the botto

‘When the shu

L4y =79,5 mm * 0,3 mm

| end in a notch with a width at the bottom extending from Ly t0

L45 = 54,0 mm max.

+ 0,3 mm
L4 =2,0 mm
- 0,0 mm
he lead-in edge at the left-hand side of the(notch shall be rounded with a radius
R{7 = 0,5 mm max.
m of the same side of the notch-shall be rounded with a radius

R13=0,5 mm #+ 0,2 mm

This enables p drive to confirm-that the shutter is fully open.

The top of th

b slider shall bedgiven by
L47 =777 mm + 0,3 mm

L4g = 0,7 mm min.

10.3.10

| Lahel area (see figure 11)

tter edge is moved to L3g;-a length of at least (L4; - L3g ) of the notch shall be exposed.

The case shall have a label area on Side B with dimensions

and

L4g=10,0+0,2 mm
Lsg=72,0+ 0,3 mm
L51 =10,0 + 0,2 mm

L52 = 42,0 + 0,3 mm.

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

14

R4 =2,0 mm max.
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When there is no label, the area shall be recessed by
Ls3 = 0,12 mm min.
10.4 Mechanical characteristics
All requirements of this clause shall be met in the operating environment.

10.4.1 Material
The case shall be constructed from any suitable materials such that it meets the requirements of this International Standard.
10.4.2 Mass

The masq of the case without the optical disk shall not exceed 50g.

104.3 Edge distortion

The cartrjdge shall meet the requirement of the edge distortion test defined in annex A.

10.4.4 Compliance

The cartrjdge shall meet the requirement of the compliance (flexibility) test defined in annex\B./The requirement assfires that a
cartridge|can be constrained in the proper plane of operation within the drive.

10.4.5 Shutter opening force

The sprirlg force on the shutter shall be such that the force required to fully openrthe-shutter does not exceed 1,0 N. [It shall be
sufficienfly strong to fully close a free-sliding shutter, irrespective of the orienfation of the case.

15
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Shutter sensor notch
figure 10
Slot for shutter opener

Shutter figure 9

figure 8,9 —  ———————

Label area
figure 11

Inject notch
figure5

Reference surface S4
figure 4

Inject notch

figure 5
Side A
Reference syrface S3
figure 4
Alignment hole

figure 3

\ Mis-insert groove
i >, figure 5
Referénce surface S2 /
figure 4
_ Location hgle

/ figure 3

-~ M Reference surface S1
{Pe+—" figure 4

Spindle and head windows
figure 7

P—
) T~ FAlandFA2

figure 6

Figure 2 - General view of the case
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Figure 3 - Overall dimensions, viewed on Side A
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Figure 7 - Spindle and head windows on Side A and B of the case without shutter
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Figure 8 - Shutter in just open position and fully open position.
The dashed line indicates the position of the shutter edge when the shutter is closed.
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Figure 10 ~Path for shutter opener and sensor notch, seen from Side A without shutter
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11 Dimensional, mechanical and physical characteristics of the disk
11.1  General description of the disk

The disk shall consist of a circular substrate with a hub on one side and a recording layer coated on the other side. The
recording layer shall be protected by a protective layer. The Information Zone of the substrate is transparent to allow an optical
beam to focus on the recording layer through the substrate. The circular hub is in the centre of the disk on the side of the
recording layer and provides the radial centring of the disk and the clamping force.

11.2

Some dimensions of the hub are referred to a reference plane P. The disk reference plane P is defined by the perfeqtly flat
annular surface of an ideal spindle onto which the clamping zone of the disk is clamped, and which is normal, 1o’ the |axis of
rotation of this spindle. This axis A passes through the centre of the centre hole of the hub, and is normal to plane P.

11.3 Dimensions of the disk (see figure 12)

The dimensjions of the disk shall be measured in the test environment. The dimensions of the disk in an*operating envirpnment
can be estimated from the dimensions specified below.

The outer djameter of the disk shall be

+ 0,4 mm

Dg = 88,0 mm

- 0,0 mm

The diameter of the centre hole of the disk without the hub shall be

+ 0,1 mm
Dg=11,0 mm

- 0,0 mm

Excluding axial deflection (see 11.4.5), the total thickness of the disk in the range of Dg to D7 shall not exceed 0,9 jnm. D5
shall not exceed 26,0 mm.

The total thickness of the disk in the range from D7 to Dgshall be 1,30 mm * 0,05 mm. The disk thickness shall be the range
between D+ and Dg is recessed below plane P.

11.3.1 Hub dimensions (see figure 12)
The diametgr of the centre hole of the hub shall be
+ 0,012 mm
Dg = 4,004 mm
0,000 mm

The outer diameter of the hub shall.be

+ 0,0 mm
Dm = 11,0 mm
- 0,2 mm

The positign of thettop of the magnetizable surface shall be

+ 0,00 mm

h;=0,5 mm

- 0,15 mm

The centring length at a diameter Dy shall be
hy = 0,15 mm min.

The lead-in edge of the centre hole shall either have a chamfer C; of 45° by 0,2 mm + 0,1 mm or be rounded off by radius
Ri5=0,2mm + 0,1 mm

The outer edge of the centre hole shall either have a chamfer C, of 45° by 0,2 mm + 0,1 mm or be rounded off by radius
R16=0,7mm = 0,2 mm

11.3.2 Clamping zone (see figure 12)

The outer diameter of the clamping zone Dy shall be
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18,0 mm < Dy <D7.
The inner diameter of the clamping zone D1, shall be

Dg < 1)12 < 15,0 mm.

< 2 >
1
| < = > |
| D, _ | ‘
oty
T T S I;//,Zj > 1
Disk — A
Disk dimensions
C,or R )
< D,, (Clamping Zone) > C,or R,
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N S >
P |— \\ '< Dm )J////i/ |

AN | D, .~ O | h
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—v7'/ // g '/ //////////MV -
/'// |
Disk — pd A
bk

Hub dimensions
Figure 12 - Disk and hub dimensions

11.4 | Mechanical characteristics
All requirements in this-clause shall be met in the operating environment.
114.1 Material

The digk shall.be made from any suitable materials such that it meets the requirements of this International Standard. The only
materigl properties specified by this International Standard are the magnetic properties of the magnetizable zonp in the hub
(see 11.3.1) and the optical properties of the substrate in the Information Zone (see 11.5).

114.2 Mass
The mass of the disk shall not exceed 8 g.

11.4.3 Moment of inertia

The moment of inertia of the disk relatively to axis A shall not exceed 0,010 gem?.

11.4.4 Imbalance

The imbalance of the disk relative to axis A shall not exceed 0,006 gem.
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114.5

Axial deflection

The axial deflection of the disk is measured as the axial deviation of the recording layer. Thus it comprises the tolerances on
the thickness of the substrate, on its index of refraction and the deviation of the entrance surface from plane P. The nominal
position of the recording layer with respect to reference plane P is determined by the nominal thickness of the substrate.

The deflection of any point of the recording layer in the Information Zone from its nominal position, in a direction normal to
plane P, shall not exceed 0,2 mm for rotational frequencies of the disk up to 40 Hz.

11.4.6

A xial ] .

The maximum allowed tracking error e . (see annex R) shall not exceed 0,8 um, measured using the Reference-Seryo for
axial tracking of the recording layer. 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

where

or any other
axial acceler

11.4.7

3w

1o,V Ta,
HS(ICD)——— T‘(‘)' .0
31w 1 10

3w,

o, /21 =1145 Hz
i=+-1

servo with [1+H1 within 20% of |11+Hjgl in the bandwidth ef 40 Hz to 100 kHz. Thus, the disk shall not reqyire an
ition of more than 13,8 m/s” at low frequencies fromsthe servo motor of the Reference Servo.

Radial runout

The radial rynout of the tracks in the recording layer in the Information Zone is measured as seen by the optical head fof the

Reference D

on the dimenfsions between axis A and the location\of the track, and effects of non-uniformities in the index of refraction

ive. Thus it includes the distance betwéen the axis of rotation of the spindle and reference axis A, the tolerances

The runout, defined as the difference between.the maximum and the minimum distance of the centre of any track from tHe axis

of rotation,
ROM), 100
fixture shaft,

11.4.8

The maximu

easured along a fixed radial line over the one revolution of the disk, shall not exceed 60 um (Type R/W, Type P-
m (Type O-ROM) as measured by the optical system under conditions of a hub mounted on a perfect siz¢d test
at a rotation frequency-of the disk as specified in 9.5.

Radial acceleration

m allowed tracKing’error e max (see annex R) shall not exceed 0,12 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 mptor is
assumed to be motionless’(no external disturbances). The measurement shall be made using a servo with the transfer fundtion.

where

or any other

31(0

wy/2m =1725 Hz
i=v-1

servo with I11+H! within 20% of I1+Hgl in the bandwidth of 40 Hz to 100 kHz. Thus, the disk shall not require a

radial acceleration of more than 4,7 m/s at low frequcnmes from the servo motor of the Reference Servo.
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11.4.9 Tilt

The tilt is the angle which the normal to the entrance surface, averaged over an area of 1 mm in diameter, makes with the
normal to plane P. It shall not exceed 5 mrad in the Information Zone.

11.5  Optical characteristics
11.5.1 Index of refraction

The index of refraction of the substrate in the Information Zone shall be within the range from 1,46 to 1,60.

11.5.2 Thickness of the substrate

The thickness of the substrate, from the entrance surface to the recording layer, in the Information Zone shall be
1,20< nxd < 1,33

where nlis the index of refraction and d is the thickness of the substrate.

11.5.3 Reflectance

11.5.3.1 General

The reflectance R is the value of the reflectance on an unrecorded, ungrooved area of(the Data Zone of the disk| measured
through [the substrate and does not include the reflectance of the entrance surface.

The nonpinal value R of the reflectance shall be specified by the manufacturer in byte 21 of the SFP Zone (see annex D).

11.5.3.2 Measured Value

The megsured value Ry, of the reflectance shall be measured under the conditions a) to f) of 9.2. Measurements shdll be made
in the Dpta Zone in any track without embossed data fields.

R, is defined as the mean value between the maximum value of Ry, 'and the minimum value of Ry, in the same disk.

11.5.3.3 Requirements

The valge of R at the standard wavelength specified in 9:2\shall lie within the range from 0,15 to 0,25 for partially embossed
or fully frewritable disks and for low reflectance fully<émbossed disks. The value of R shall lie within the range frpm 0,70 to
0,90 for |high reflectance fully embossed disks (see‘ahnex L).

At any goint of the Data Zone, the value R, shall)be equal to (1z 0,15)R and lie within the allowed range.

This requirement specifies the acceptable tange for R, for all disks with the same value of R. Additionally, the valye R, shall
be equall to (1= 0,12)R, and lie within the allowed range.

11.6 |Protective coating
11.6.1 General description of protective coating

A proteftive coating shall\eover the side of a disk which contains the recording layer to protect it from envjronmental
influencps and to fly théslider with magnetic head.

The slidpr with magnetic head usually does not touch the protective coating under the operating condition. But ungler the test
conditiop specified in annex Q, the slider touches the protective coating at low rotation speed to test the characferistics of
protectiye coating.

The profective-coatingshall not disturb-the recordingmagnetie field—————————————————————————— |
11.6.2 General description of the flyable zone

The flyable zone is a part of the protective coating area. It is the area over which the slider with a magnetic head can fly.

11.6.3 Characteristics of the protective coating in the flyable zone (figure 13)

The dimensions and physical characteristics of the protective coating in the flyable zone shall meet the requirements specified
in11.6.3.1to0 11.6.3.5.

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

11.6.3.1 Dimensions of the protective coating in the flyable zone

The inner diameter of the flyable zone shall be
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D3 = 28,0 mm max.

The outer diameter of the flyable zone shall be

The thicknes
11.6.3.2

The surface re

and a cut-off]
B, shall not ¢

11.6.3.3

The surface
and a cut-off]

W, shall not
11.6.3.4

Surface irreg
1s used to mg

11.6.3.5

An example
not exceed 5|

11.6.4

The thickne;s
(see figure 1

D14 = 86,0 mm min.
s of the protective coating in the flyable zone shall be within the range from 5 pm to 20 um (see figure 13).

Surface roughness

value 2,5 mm are used to measure B, .

xceed 0,3 um at any point of the flyable zone.

Surface waviness

waviness of the protective coating in the flyable zone is determined by the value of W,. A scan length of 8
value 2,5 mm are used to measure W, .

exceed 1,5 um at any point in the flyable zone.

Surface irregularity

ularity of the protective coating in the flyable zone is determined by the value of By, . A scan length of 8
asure B,y - Bmax shall not exceed 10 um at any point of the flyable zone!

Friction force and wear in thickness test

of a test method of friction force and wear in thickness is specified in annex Q. The maximum friction ford
D mN during 10 000 test cycles. The wear shall not exceed 1 pir’after 10 000 test cycles.

Dimensions of the protective coating outside the flyable zone

s of the protective coating in the zone outside the flyable zone shall not exceed 100 pm from the recordin
B).

D, Edge of the disk

Flyable zone

Outside the flyable zone

Maximum thickness
of the protective coating
outside the flyable zone

< Y. Recording layer
A

EC

0 mm

,0 mm

,0 mm

e shall

b layer

Substrate Protective coating

12
12.1

Int

Figure 13 - Thickness of the protective coating

erface between cartridge and drive

Clamping method

When the cartridge is inserted into the drive, the shutter of the case is opened and the drive spindle engages the disk. The disk
is held against the spindle by an axial clamping force, provided by the magnetizable material in the hub (see annex H) 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 cup-shaped turntable of the spindle shall support the disk in its clamping zone, determining the axial
position of the disk in the case.
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12.2  Clamping force
The clamping force exerted by the spindle on the hub shall be 2,8 N + 0,4 N.

12.3  Capture cylinder (see figure 14)

The capture cylinder is defined as the volume in which the spindle can expect the centre of the hole in the hub to be, just prior
to capture, and with the cartridge constrained as in 10.4.4. The centre of the hole is defined as the point on axis A at a distance
h; below plane P (see 11.3.1 and figure 12).

The siz¢ of the cylinder defines the permissible play of the disk inside its cavity in the case. The cylinder is,l:eferred to
perfectly located and perfectly sized alignment and location pins in the drive; it includes the tolerances of those)di
the case| and the disk which are between the two pins mentioned and the centre of the hub.

ensions of

The bottom of the cylinder is parallel to plane Z, and shall be located a distance

Ls4 = 0,1 mm min.

above pflane Z. The top of the cylinder is located a distance

Lss = 2,3 mm max.

above pllane Z. The radius of the cylinder shall be

R;7 =1,0 mm max.

and its ¢entre shall be given by the nominal values of L3 and L3, in the drive.

12.4 | Disk position in operating conditions (see figure 14)

When the disk is in the operating condition within the drive, the position of plane P of the disk shall be
Lsg=1,7+0,1 mm

above pllane Z of the case, and the axis of rotation shall be. within a circle with a radius
R1g = 0,1 mm max.

and a c¢ntre given by the nominal values of L3g andiE3; .

The torfjue to be exerted on the disk in the operdting condition in order to maintain a rotational frequency of 40 Hz shall not
exceed 0,01 Nem
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Section 3 - Format of information

13.1  Track shape

In certain areas of the disks, a track shall consist of a groove-land-eroove combination. where each sroov charad with a

da ac all COISISL 590 520V (8910238 1-1010) ¢ 9 1IVIT Cavii sxuuvu 1§ snared wiln a

neighbouring track. A groove is a trench-like feature, the bottom of which is located nearer the entrance surface than the land.
The centre of a track, i.e. where the recording is made, is the centre of the land. The shape of the groove is determined by the
requireflients in clause 24.

Each trjck shall form a 360° turn of a continuous spiral.

13.2 | Direction of track spiral

The trafk shall spiral inward from the outer diameter to the inner diameter when the disk rotates counter-clockwise as viewed
from th optical head.

13.3 Track nitch

aAdes a s - Lo RA

The trapk pitch is the distance between adjacent track centrelines, measured in a radiat-direction. It shall be 1,20 um + 0,05
pm.
The widlth of a band of 10 000 tracks shall be 12,00 mm + 0,50 mm.

14 Track format

14.1 | Track number

Each trpck shall be identified by a track number.

Track ( shall be the first track of the Data Zone. It shall be located at a radius of 41,20 mm + 0,10 mm.

The trafk numbers of tracks located at radii smaller than thatiof track O shall be increased by 1 for each track.

The track numbers of tracks located at radii larger than that of track O shall be negative, and decrease by 1 for|each track.
Their vplue is given in the Address field of the Address Segments in TWO's complement. Thus track -1 is indicated by (FFFF).

14.2 | Track layout

On each track there shall be 100 framesy Each frame shall comprise one address segment and 13 data segments| A segment
shall have a length of 216 Servo Channel bits. Thus, on each track there shall be 1 300 data segments (see figure 15). The
tracks ip the Data Zone are grouped into 16 bands (see 18.5).

1 Track

Frame O} Frame 1 | Frame 2 cesecennen Frame 99
Address Data Data Address Data Data
o T Segment L) Segment LR N N NN SCngCH[ Seomentle s o Seoment
DO EITICI e =4

° 0 12 1287 1299
Servo Ga Address ALPC Servo ::ie Data Post-
field [°%P|  field field | ferq field T write

field

4 84 SCB 98 SCB 4 SC < 176~ D

SCB1oscn 12 DCB 6~368 DCB 4DCB

216 SCB 216 SCB

Figure 15 - Track layout
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143  Clock frequencies

14.3.1 Servo clock

The Servo clock shall be derived from the embossed Wobble Marks in the Servo field of each segment. It is used for
producing sampling pulses of focusing, tracking and detecting address codes.

The nominal Servo Clock frequency at the rotation speed of the disk as specified in 9.5 shall be 12,096 MHz.

The Servo clock frequency shall be constant within the whole Information Zone irrespective of the radial position.

The length of one period of the servo clock is called a Servo Channel bit.

14.3.2 Data clock

The Data clgck shall be derived from the Servo clock. The nominal Data clock frequency shall be 0/24 times the Servg clock
frequency, where the clock ratio Q is specified in table 2 for each Zone and each Band. This variation.of the Datd clock
frequency will make the recording density along the track to be almost the same for all Zones and Bands.

The length of one period of the data clock is called a Data Channel bit.

144 Frgme number

The frames ¢f a track shall be numbered consecutively from 0 to 99.
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Table 2 -Nominal Data clock frequencies when the disk rotates at 40 Hz

Zone Clock ratio 0 Data clock frequency f
(MHz)
Lead-in Zone
- Outer Control Zone
GEP zone == -
. Transition Zone 48 24,192
. SFP zone 48 24,192
. Buffer Zone 48 24,192
- Outer Test Zone
. for drives 48 24,192,
. for manufacturers 48 24,192
Data Zone
Band 0 48 24,192
Band 1 47 23,688
Band 2 46 23,184
Band 3 45 22,680
Band 4 43 21,672
Band 5 42 21,168
Band 6 40 20,160
Band 7 39 19,656
Band 8 37 18,648
Band 9 35 17,640
Band 10 34 17,136
Band 11 32 16,128
Band 12 30 15,120
Band 13 28 14,112
Band 14 25 12,600
Band 15 24 12,096
Lead-out Zone
- Inner Test Zone
. for manufacturers 24 12,096
. for drives 24 12,096
- Inner Control Zone
. Buffer Zone 24 12,096
. SFP Zone 24 12,096
. Transition Zone 24 12,096
. GEP Zone -- --
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15 Segment format

There are two types of segments, Address Segments and Data Segments. One Address Segment and 13 Data Segments shall
form a frame (see figure 15).

15.1 Layout of Address Segments

Each Address Segment shall comprise a Servo field, a Gap, and an Address field as well as an ALPC field for testing the write
laser power level. The layout of the Address Segment shall be as specified in figure 16.

216 SCB
24 SCB 10 SCB 84 SCB 98 SCB
Inthe case of | oo ' field | Gap |  Addressfield ALPC
Rewritable .
Eah D€ D> < > < Groove > <
1 SCB 1 SCB 2 SCB 1 SCB 1 SCB

In the case of
Embossed

Servo field | Gap | dxessﬁeld ALPC

vvvvvvvvvvvvvvvvv

T1 T2 T3 T4 TP F1 F2

Track number + parity z Frame number

12SCB! 12 SCB 12 SEB 12 SCB 12 SCB ~]2 SCB 12 SCB

MTHO Q> 0N unh L —O

12 SCB
96-0094-A

Figure 16 - Layout of the Address Segment
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15.1.1 Servo field

The Servo field shall have a length of 24 Servo Channel bits, and contain a Segment Mark, two Wobble Marks, and a Focus
sampling field. Pit patterns of these marks are shown in figure 18a.

In the case of the Rewritable Zone, grooves shall be placed in the first and the last Servo Channel bit position of the Servo
field (see figure 16).

bits. Its position along the track shall indicate the type of the segment, and in the case where it is a

of 2 Servo
Dat Segment,

whether|it is the first, the last or a middle segment of a sector. Annex W shows an example of the Segment Mark-de

The mepning of the position of the Segment Mark expressed as Servo Channel bit positions of the céntre of th

counted|

from the beginning of the Servo field shall be as follows.

ection.

e mark and

Servo Channel bit position

Type of segment

3 Address segment
4 First Data segment of a sector
5 Last Data segment of a sector:
6 Other Data segment
15.1.1.2 Wobble Marks
Wobble| Marks are two marks which shall be positioned at 1/4 track.pitch off the centre of the track. They afe used for

generating the servo clock and tracking error signal (see figures 18a.and 18b).

The twq Wobble Marks shall have a length of 2 Servo Channel bits each. Their centre shall be positioned at 11 Serjo Channel
bits andfat 16 Servo Channel bits after the beginning of the Setvo field, respectively.

from the centre of the optical beam when it passes over the centre of a Wobble Mark. Averaging the phase error from two

The phase error signal of the servo clock shall be the difference between the phase of the Servo clock and the phake obtained
Wobble[Marks causes the gain of the error signal t6;be constant irrespective of the radial position of the optical bea;ii\
The tradking error signal shall be the difference between the signal levels obtained from the centres of the two Wobble Marks.

15.1.1.3

The Foqus sampling field shall extend-from Servo Channel bit position 18 to Servo Channel bit position 23 and shall not be
embossg¢d.

Focus sampling field

This field is used for sampling_the focus signal. Because the field is a mirror plane, the gain of focus error derivgd from the
centre of the field is constanfeven during seek operations of a drive.

15.1.2
There shall be a Gap)field with a length of 10 Servo Channel bits following the Servo field.

Gap

If the sggment\is-in the Rewritable Zone, grooves shall be placed in the Gap field over a length of 8 Servo Channgl bits from
the begipming'of the field. A length of 7 Servo Channel bits from the beginning of the field shall be written with the Channel

bit pattern 8060000-toobtatna—constant DHVC}UIJC of-the-Chammet2 bigudi witlrthre tevet LidIIlpCd (ScTanncx E).
15.1.3 Address field

The Address field shall have a length of 84 Servo Channel bits. It shall contain the track number and the frame number (see
figure 16).

All marks in the Address field shall be embossed using the servo clock. Therefore, the information is detected without
converting servo clock signals into data clock signals, during seek operations of a drive.

The Address field shall be divided into seven units of 12 Servo Channel bits each. Each unit shall be converted into Gray code
according to figure 16.
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The first four units, T1 to T4, shall contain the track number, and the fifth unit, TP, parity information. If the least significant
bit of a unit is set to ONE, then the next unit shall be expressed in ONE's complement notation and converted into a Gray code.
Each bit of the TP shall be specified as an odd parity of the sum of corresponding bits of T1, T2, T3 and T4.

T1 : Track number Dbits 15 to 12

T2 : Track number bits 11 to 8

T3 : Track number bits 7 to 4

T4 : Track number bits 3to 0

TP : Parity (n) = [ { T1(n) + T2(n) + T3(n) + T4(n) + 1 } mod 2 ] n=0,1,2,3

The last twq units, F1 and F2, shall contain the frame number. If the least significant bit of F1 is set to ONE, F2 shall be
expressed as ONE’s complement.

F1 : Frame number bits 7 to 4
F2 : Frame number bits 3t0 0
15.1.4 ALPC

The ALPC shall have a length of 98 Servo Channel bits, and be used for testing the write power level of the optical beamn. The
contents of this field is not defined by this International Standard. In the case where(the segment is in the Rewritabld Zone,
grooves shall be placed along the extent of the field, except for the first Servo Channel bit position. Otherwise there shall be no
grooves.

15.2 Layout of Data Segments

Each Data Yegment shall consist of a Servo field, a Pre-write field, a Data field and a Post-write field. The layout of the Data
Segments shall be as specified in figure 17.

216 SCB

24SCB _i12DCR! 176 ~ 368 DCB i 4 DCB
N

D
In the case of Preswrite]

Servo field
Rewritable field

> 5
1 SCB 1 SCB

In the case of

S field
Embossed oo Tie

Figure 17 - Layout of the Data Segment

15.2.1 Servo field

The characteristics of the Servo field of a Data Segment shall be as specified for the Servo field of an Address Segment in
15.1.1. Pit patterns of these marks are shown in figure 18b.

In the case where the segment is in the Rewritable Zone, grooves shall be placed in the first and the last Servo Channel bit
position of the Servo field.

15.2.2 Pre-write field
The Pre-write field shall comprise 12 Data Channel bits set to 0000 0000 0000. It is used to clamp the Channel 2 signal.

In the case where the segment is in the Rewritable Zone, grooves shall be placed along the extent of the field. If embossed,
there shall be no grooves.

38


https://standardsiso.com/api/?name=ace233b5a467c41f326523c114eca397

©ISO/IEC

15.2.3

Data field
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The Data field shall have a length of 176 to 368 Data Channel bits. It may contain user-written data and/or embossed data.
Data shall be written in this field using the data clock frequency specified in table 2 for each Data Zone: the number of Data

Channel

bits is i —16.
63

In the case where the segment is in the Rewritable Zone, grooves shall be placed along the extent of the field. If the segments
are embossed, there shall be no grooves.

15.2.4

The Poj—write field shall comprise the last 4 Data Channel bits of the Data field, before the beginning of the Servo

next se
written

In the ¢
there arq

Post-write field

ment. Its purpose is to isolate interference from the residual signals which could remain after oVerwriting
vith the Channel bit pattern 0000.

hse where the segment is in the Rewritable Zone, grooves shall be placed along the extent of the field. If]
no grooves.

field of the
It shall be

embossed,

Post-
Data writeI Afldress
field _!fjeld! Servo field Gap field
71X
0
Dataclock ALLLLLLILLL] 3 10 20 30
Servo clock EEEEEENEEEER AU NN NEERIEEEENERE
Focus
sampling
Seigment Mark, (Z/;Wobble Marks | _ field Addrkss code
Trm———— ; i
Rl ——
Zone ]
Segment Mark ~ Wobble Marks Addrkss code
Embossed é
Zone

Embossed pit : MO pit D: MO pit (ZERO pattern) e==>: Groove

Figure 18a - Pit pattern of the marks in the Address Segments
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field ! fieldi Servo field Pre-write field Data field
7 AN

0 II 2I0
Dataclock jyyppaitthitl o 0 0 piarageap bty

Servo clock 11 lllI | | IIII

Eocus
sampling

Segthent Mark  Wobble Marks | fe1q

e_)c:mm

Rewritable
Zone

SegipentMark ~ Wobble Marks

FEmbossed
ZO ne S

: Embossed pit : MO pit D: MO pit (ZERO pattern) ——: Groove

Figure 18b - Pit pattern of the marks in the Data Segments

15.3  Potition accuracy of data pits
The maximym allowable displacement of recorded data marks or embossed data marks, relative to their intended posilion as
determined in figures 18a and 18b shall be + 0,3 Data Channel bits.

16 Sedtor format

16.1  Segtor layout
A Sector shdll comprise 53 to 110 data-segments, excluding Address Segments, depending on which zone the sector belgngs to
(see annex I} ). The capacity of @segment expressed in bytes is also specified in annex D.

A sector shajl start at the begihning of the data field in Data Segments. Each sector shall have a total length of 2 418 byfes and
shall compripe several fi€lds'as shown in figure 19.
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[/ Frame (m) Frame (m+1) Frame (m+2) Frame (n-1) Frame (n)
Frame L. —
format | AS | DS DS ‘ASJ DS Ds | As [ Ds| ~_ |Ds|Ds|as|ps|Ds
(Physical) '
Data | Post-write
Servofield + | ge1g | field
Pre-write field
1 quont of h \Lli \ \ \ 2\ P . N \. N\
Asgyvul U \ \\ V4 \J N\ A N
Data Segment A /
N N /\/ \\
Sqctor format | Reference User Data UD/SIP. }*CRC ECC Buffer
(1 gical) Data bytes bytes bytes bytes field
2 048 bytes 4(0\bytes | 8 bytey 256 bytes
N L 7
66 bytes Sector Data field : 2 352 bytes Ny
A
2 418*byte sector
DS | . Data Segment

16.2 | Reference data

The Reference data at the beginning of each sector shall comprise 4 blocks of 16 bytes followed by 2 bytes, both sd
Each blpck shall be divided into 12 bytes of written 2T repeated data (11001100...) used for phase compensation
data clqck, and 4 bytes ©f)“8T repeated data (1111111100000000...) used for detecting the threshold of data def

figure 20.

Figure 19 - Sector format

t to ZERO.
of the read
ection. See
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2T Pattern (96 DCB) 8T Pattern (32 DCB) \]

TV VL) VAR VA

128 DCB ,l‘ 128 DCB ”\ 128 DCB ,I‘ 128 DCB ,’
0 Pattern

(16 DCB)

528 DCB 1

Figure 20 - Reference data
16.3  Sector Data field
The Sector Pata field is intended for recording User data. It shall have a length'of\2 352 bytes and shall comprise

® 2 048 bytes of user data
® 40 bytes ¢f UD/SIP

® 8 bytes of CRC, and

® 256 byteqd of ECC

The disposition of these bytes in the Sector Data field with their 16-way interleave and contents of the last three categories is
specified inj annex C.

16.3.1 User Data bytes
The user ddta bytes are for recording user data.
16.3.2 UD/SIP bytes

The 40 byfes defined as Sector Interleave Parity (SIP) are used for error detection and correction of erroneous |data of
Embossed ones. The bytes shall be.as-specified annex C. In the Rewritable Zone these are called User Defined byfes. The
contents of|[User-Defined bytes are net specified by this International Standard and shall be ignored in interchange.

16.3.3 CRC and ECC bytes

The Cycliq Redundancy Check and Error Correction Code bytes are used by the error detection and correction system to
rectify erropeous data~The ECC is a Long Distance code of degree 16. The bytes shall be as specified in annex C.

16.4  Bpffer field
The remairfing field after the ECC bytes is called the Buffer field and shall be set to all ZEROs.

16.5  Sector number
Each sector shall be identified by a sector number. The sectors shall be numbered consecutively starting with O.

Sector 0 shall be the first sector of track 0.

Sectors of optical disks according to this International Standard do not have a sector ID field. Thus, the sector number shall be
calculated from the track number and the segment number according to annex M.
17 Recording code

The bit sequence of 2 352 bytes data in the Sector Data field shall be scrambled, and then recorded in NRZI code. The

scrambling circuit, shown in the annex N, is only for the Sector Data field and not for either the Reference data or the Address
field. The data sequence is recorded in LSB first.
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It is assumed that the initial value of the NRZI cede is ZERO in every segment.

18 Format of the Information Zone
18.1 General description of the Information Zone

The Information Zone contains all information on the disk relevant for data interchange. The information comprises embossed
tracking provisions, embossed headers, embossed data and, possibly, user-written data. In this clause, the term 'data’ is
reserved for the content of the Sector Data field of a sector, which, in general, is transferred to or from the host. This clause

definesthe layout of the information; the charactenistics of the signals obtained from this information are specifidd in section
4.

18.2 | Division of the Information Zone

The Information Zone is divided into three parts: a Lead-in Zone, a Data Zone and a Lead-outzZone. The Data Zone is
intended for recording of user data. The Lead-in and Lead-out Zones contain control informationvfor the drive and zones for
performing tests by the manufacturer or drive.

The diyision of the Information Zone shall be as given in table 3. The dimensions given in'table 3 are for referenge only, and
are nominal locations. The tolerance on the location of track O is specified in 14.1. The tolerances on the ofher radii is
determined by the tolerance on the track pitch as specified 13.3.
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Table 3 - Layout of the Information Zone
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Zone or Band Nominal Radius |Number of Tracks Track Number
Start-End (mm) Start-End
Lead-in Zone
- Outer Control Zone
. GEP Zone 42,00 to 41,22 652 -666 to -15
. Transition Zone 41,22 to 41,21 2 -14to -13
. SFP Zone 41,21 t0 41,21 -12to -8
. Buffer Zone 41,21 to 41,21 2 -7 to -6
- Outer Test Zone
. for drives 41,21 t0 41,20 3 -5t0 -3
. for manufacturers 41,20 t0 41,20 2 -2to-1
Data Zone
Band 0 41,20 to 40,18 848 0 to 847
Band 1 40,18 t0 39,15 864 848to 1711
Band 2 39,15 to 38,09 880 1712102 591
Band 3 38,09 to 37,00 912 2592103503
Band 4 37,00 to 35,86 944 3504 to 4 447
Band 5 35,86 to 34,69 976 4448105423
Band 6 34,69 t0.33;46 1024 5424 t0 6 447
Band 7 33,46.t0 32,20 1 056 6 448 to 7 503
Band 8 32,20'to 30,85 1120 7 504 to 8 623
Band 9 30,85 t0 29,43 1184 8 624 t0 9 807
Band 10 29,43 to 27,97 1216 9808 to 11023
Band 11 27,97 to 26,42 1 296 11 024 10 12 319
Band 12 26,42 to 24,75 1392 1232010 13 711
Band 13 24,75 t0 22,96 1488 13712 to 15199
Band-14 22,96 to 20,92 1 696 15200 to 16 895
Band-15 20,92 to 20,00 770 16 896 to 17 665
Lead-out Zone
- Inner Test Zone
. for manufacturers 20,00 to 20,00 2 17 666 to 17 667
. for drives 20,00 to 19,99 17 668 to 17 670
- Inner Control Zone
. Buffer Zone 19,99 t0 19,99 2 17 671 to 17 672
. SFP Zone 19,99 to 19,99 17 673 to 17 677
. Transition Zone 19,99 to 19,98 2 17 678 to 17 679
. GEP Zone 19,98 t0 19,00 820 17 680 to 18 499
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NOTE - The radii of a zone given in the table refer to the nominal positions of the centres of the first and the last tracks of the zone.

18.3  Control Zones

There shall be an Outer Control Zone and an Inner Control Zone. They shall contain embossed control information for the
drive.

Each Control Zone shall comprise a GEP Zone, a SFP Zone, a Buffer Zone and a Transition Zone. The control information
shall be recorded in the GEP Zones and the SFP Zones. The methods of recording are different for these two zones.
18.3.1 —GEPZone

The inf¢rmation contained in the GEP Zone gives a general characterization of the disk. It specifies the type-df’disk, the ECC,
the tracking method, etc.

The GHP Zone in the Outer Control Zone and the GEP Zone in the Inner Control Zone shall dontain i

OIITO Aidii

informafion. All information shall be pre-recorded using Gray code modulation.
The mafks in all tracks of this zone shall be radially aligned, so as to allow information recovery, from this zone without radial
tracking being established by the drive.

18.3.1.1 Track layout in the GEP Zone

In the GEP Zone, each frame consists of the Address Segment followed by 13 segmerits. The seventh segment following the
Addresq Segment is called the GEP Segment and shall be recorded as defined in 18.3.1.2. The remaining segments shall
contain [all ZEROs 10 GEP segments recorded on consecutive frames shall cofitain a single set of control information. Thus,
each track shall contain 10 GEP segments identified by a page number (PIN) 0.0 9 with identical control information.

frame O J frame 1 \L frame 9 \|1 frame 10 \L frame 11 \|1 frame 99
< « &«

Za > P > —D>
Address GEP
Segment Segment
Y
tomee LTI il | RIRREERTIND IRRIRRTARSND |
format :

.Coer]. PN O| PNCH PN 2| PN 3| PN 4| PN 5| PN 6/ PN 7| PN 8| PN 9| PN 0| PN 1| PN 2 22 PN 7PN 8|PN ¢
information

A set of control information in the GEP Zone

Figure 21 - Track layout in the GEP Zone

18.3.1.2—FEayout of GEP-Segments

Each GEP Segment shall comprise a Servo field, a Gap, a GEP field and an ALPC field. The layout of the GEP Segment shall
be as specified in figure 22. The characteristics of the Servo field, the Gap and the ALPC field shall be the same as specified
for an Address Segment in 15.1.

The GEP field shall be divided into seven units with 12 Servo Channel bits each. Each unit shall be recorded with the same
modulation method used for an Address field as specified in 15.1.3 and figure 16. The first four units (G1, G2, G3 and G4)
shall contain 16 bits of control information, and the fifth unit parity information (GP) of the first four units. The calculation
method of GP shall be same as TP in an Address field specified in 15.1.3.

Gl : Control information bits 15 to 12
G2 : Control information bits 11 to 8
G3 : Control information bits 7 to 4

45


https://standardsiso.com/api/?name=ace233b5a467c41f326523c114eca397

ISO/IEC 15498: 1997 (E) ©ISO/EC

G4 : Control information bits 3to 0

GP : Parity(n) = [ { G1(n) + G2(n) + G3(n) + G4(n) + 1 } mod 2 ]1n=0,1,2,3
The last two units shall contain the page number (P1 and P2).

P1 : Page number bits 7 to 4

P2 : Page number bits 3t0 0

The contents of the control information on each page and their meaning shall be as specified in annex D.

216 SCB

24 SCB SCB 84 SCB L 98 SCB

GEP Segment | Servo field

Gl G2 G3 G4 GP. P1 P2
Control informatign + parity Page number
Vg
12 SCB 12 SCB 12 SCB 12 SCB 12 SCB 12 SCB 12 SCB

Figure 22 - Layout of the GEP Zone

18.3.2 SFP Zone

The SFP Zpne of the Outer Control Zone shall consist of a band of tracks recorded with the same modulation method and
format whig¢h is used in Zone 0 of the Data Zone, except for the number of segments per sector.

The SFP Zpne of the Inner Control Zone-shall consist of a band of tracks recorded with the same modulation method and
format whig¢h is used in Zone 15 of the Data Zone, except for the number of segments per sector.

Each SFP Yone shall contain a duplicate of the information given in the GEP Zone, as well as additional disk and| system
information] as specified in annex D.

18.3.3 Buffer Zone
Each Contipl Zone shall contain a Buffer Zone between the SFP Zone and the Test Zone.
It is used tq profect and buffer the areas that contain information from accidental damage by tests performed in the Test Zone.
18.3.4 | Transition Zone
Each Control Zone shall contain a Transition Zone between the GEP Zone and the SFP Zone.

It is an area in which the format changes between the GEP Zone and the SFP Zone.
184  Test Zone

There shall be an Outer Test Zone and an Inner Test Zone. Each Test Zone shall comprise 5 tracks.

The Test Zone for drives are intended for tests to check write and read operations, and shall not consist of embossed data in the
case of fully rewritable or partially embossed disks.

The Test Zone for manufacturers is intended for quality test by the media manufacturer.
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The Recording fields of the Data Zone may be user-written or contain embossed data in the format specified in clause 15. The
layout of the Data Zone is specified in clause 19.

The Data Zone shall be divided into 16 bands numbered from O to 15. Each band shall consist of the number of tracks

specified in table 3.

In addition, the Data Zone shall be partitioned into 1 or 16 groups as specified in 19.4.

The Data Zone shall start with track O and end with track 17 6635.

19 Format of the Data Zone

In the dase of fully rewritable disks, the Data Zone shall contain four Defect Management Areas (DMAs),'two at the beginning
of the one and two at the end of the zone. The area between the two sets of the DMAs is called the' User Area (see|table 4).

In the ¢ase of partially embossed disks, there shall be one set of Buffer Sectors specified in 19.1 at the edge of the rewritable
band adljoining the embossed band. The layout of a partially embossed disk shall be as one gf the two layouts specified in table

5. In lalyout No. 1, an Embossed Zone shall be located first and a Rewritable Zone after-it\ The Buffer Sectors sh
in the BYeginning of the first rewritable band, and are called the Pre-buffer Sectors. In-layeut No. 2, a Rewritable
located| first and an Embossed Zone after it. The Buffer Sectors shall be located at thé“end of the last rewritable b
e Post-buffer Sectors. The Data Zone shall also contain four DMAs,, tw0 at the beginning of the first writable band

called

1 be located
ne shall be

nd, and are

excluding Buffer Sectors and two at the end of the last writable band excluding Buffer Sectors. The areas exclyding Buffer
Sectory and DMAs in the Data Zone are called User Areas.

In the ¢ase of fully embossed disks, the Data Zone shall not contain.any DMAs. The Data Zone is also called the User Area

(see table 4).

The layout of the Data Zone and adjacent zones is shown in tables 4 and 5, where the tracks marked R/W are rewrifable.

Fully Rewritable

Outer-Test Zone

Table 4 - Layouts of the Data Zone and/Test Zones for Type R/W and O-ROM disks

Fully Embossed

Outer Test Zone

Data
Zone

DMA1(R/W)
L~ ]
DMA2(R/W)

User
Area

Rewritable Zone
R/W)

DMA3(R/W)

User
Area

Embossed Zone

I
DMA4(R/W)

Inner Test Zone

Inner Test Zone
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Table 5 - Layouts of the Data Zone and Test Zones for Type P-ROM disks

Partially Embossed No 1

Partially Embossed No 2

Outer Test Zone

Outer Test Zone

19.1

©ISO/IEC

DMA1(R/W)
Hls‘g; Embossed Zone
6 DMA2(R/W)
Dat ” Pre-buffer Sectors (R/W)
ata Xser Rewritable Zone
Zone DMAT1(R/W) ria (R/W)
DMA2(R/W) DMA3(R/W)
Xf_g; Rewritable Zone DMA4R/W)
5 (R/W) PoSEBUTRT Sectors (R/W)
DMA3(R/W)
| — Xser Embossed Zeone
real
DMA4(R/W) ¢

Inner Test Zone

96-0116-A

Innét Test Zone

Buffer Sectors in the Data Zone of partially Embossed/disks

The Buffer Jectors are areas in which the format changes between_the‘rewritable tracks with grooves and the embossed |tracks
with no grooves. The Buffer Sectors are part of the rewritable band, however, grooves shall not be placed on the side which is
adjacent to the embossed tracks in order to protect the signal from the embossed tracks against the effects from the grodves of
the rewritable tracks. The Buffer Sectors shall not be used:for the user data.

The number
D).

19.2

Defect Management Areas (DMAs)

of the Buffer Sectors in each band are:specified by the manufacturer and recorded in the SFP Zones (see|annex

The four Defect Management Areas contain/information on the structure of the Data Zone and on defect management. The
length of eagh DMA shall be 16 sectors. Two of the DMAs, DMA1 and DMAZ2, shall be located near the outer diameter|of the
disk; two others, DMA3 and DMA4;-shall be located near the inner diameter of the disk. The boundaries of the DMAs are
specified by the manufacturer and recorded in bytes 35 to 46 of the SFP Zones (see annex D). Table 6 indicates the bourjdaries
of the DMA{ in case of fully fewritable disks as one of the examples.

Table 6 - Locations of the DMAs (Fully Rewritable)

Beginning
Sector number

Ending
Sector number

Number of sectors

DMAL
DMA2
DMA3
DMAA4

0

16
321 068
321 084

15 16
31 16
321 083 16
321 099 16

Each DMA shall contain a Disk Definition Structure (DDS), a Primary Defect List (PDL), and a Secondary Defect List (SDL).
The contents of the four PDLs shall be identical and the contents of the four SDLs shall be identical. The only differences
between the contents of the four DDSs shall be the pointers to each associated PDL and SDL.
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After initialization of the disk, each DMA shall have the following content:
o The first DMA sector shall contain DDS
¢ The second DMA sector shall be the first sector of the PDL for fully rewritable or partially embossed disks
¢ The SDL shall be located immediately after the PDL for fully rewritable or partially embossed disks
The lengths of the PDL and SDL are determined by the number of entries in each. Fully embossed disks do not have DMAs.
i T fsks and shall

division of
the rewffitable, Partially Embossed Zones into groups, the kind of the data sectors within each/band, and the start addresses of
the PDI} and SDL. The DDS shall be recorded in the first sector of each DMA at the end of ifitialization of the disk].
For partjally embossed disks, values for some of the DDS parameters are specified by the)manufacturer and recorded in bytes
35 to 46 of the SFP Zones (see annex D).

The inf¢rmation given in table 7 on the disk structure shall be recorded in each 6f the four DDSs. There is no DPS area on
fully enfbossed disks.
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Table 7 - Byte assignment of the Disk Definition Structure (DDS)

Byte No. Description Fully Rewritable Partially Embossed
0 DDS Identifier (0A) (0A)
1 DDS Identifier (0A) (0A)
2 Reserved (00) (00)
3 Disk has been certified 01) 01

Disk has not been certified (02) (02)
4 Number of groups MSB (00) (00)
5 Number of groups LSB (1 or 16) (01110) (10
6 Band 0 Type (01) (01/02)
7 Band 1 Type (01) (01/02)
8 Band 2 Type (01) (01/02)
9 Band 3 Type (01) (01/02)
10 Band 4 Type (U8 (01/02)
11 Band 5 Type (01 (01/02)
12 Band 6 Type (01) (01/02)
13 Band 7 Type (01) (01/02)
14 Band 8 Type (01) (01/02)
15 Band 9 Type) (01) (01/02)
16 Band 10 Type (01) (01/02)
17 Band 11 Type (01) (01/02)
18 Band 12 Type (01) (01/02)
19 Band 13 Type (01) (01/02)
20 Band 14 Type (01) (01/02)
21 Band 15 Type (01) (01/02)
22 Start seetor number of PDL, MSB - -
23 Start sector number of PDL - -
24 Start sector number of PDL - -
25 Start sector number of PDL, LSB - -
26 Start sector number of SDL, MSB - -
27 Start sector number of SDL - -
29 Start sector number of SDL, LSB - -
30 to 2 047 (00) (00)

In the above table

the symbol “~”” means that the appropriate value is to be entered in the DSS;

for bytes 6 to 21, the setting (01) means rewritable and (02) embossed;

an entry in the form (aa | bb) indicates:

aa is the value to be used when 1 group is employed, and

50


https://standardsiso.com/api/?name=ace233b5a467c41f326523c114eca397

©ISO/IEC

bb is the value to be used when 16 groups are employed;

— an entry in the form “(aa/bb)” indicates:

aa is the value to be used when the band is rewritable, and
bb is the value to be used when the band is embossed.

19.3.1

Fully Rewritable Disks

ISO/IEC 15498:1997 (E)

The user area of fully rewritable disks shall contain a Rewritable Zone. The Rewritable Zone is intended for the user to write

data intg—The Sector Datafretdof attsectors T thiszome stratinot contaimany embossed data:
The Reritable Zone shall extend from sector 32 to sector 321 067. Every band of fully rewritable disks shall-be

bytes 6 to 21 of the DDS as being rewritable.
19.3.2 Fully Embossed Disks
The use

The Embossed Zone shall extend from sector O to sector 321 099. Every band of fully embossed disks shall be
bytes 7¢ to 91 of the SFP Zone as being embossed (see annex D).

19.3.3

The usdr area of partially embossed disks shall have a Rewritable Zone and an’Embossed Zone. The Rewritable Z
Embossed Zone shall extend from sector O to sector 321 099. Each band of¢artially embossed disks shall be recor

61021

19.4
19.4.1

During
it shall

number]

194.2

During
emboss

Rewritdble Zone shall comprise a number\of data sectors followed by spare sectors and span one complete band.
in the H

exampl

194.3

During
emboss
sectors

ed disks shall¢span the entire User Area. The group shall comprise a number of data sectors. The num

Partially Embossed Disks

bf the DDS as being either rewritable or embossed.

Partitioning
Fully Rewritable Disks

pan the entire User Area; if 16 groups are used, eachgroup shall span one complete band. Each group shall
of data sectors followed by spare sectors. The number of spare sectors per group is shown in tables 8 and 9

Partially Embossed Disks

ed disks shall have one to fifteen rewritable band(s). The remaining band(s) shall be embossed. Each g

mbossed Zone shall comprise 'data sectors. The number of spare sectors for each band is given in table 11 a
ES.

Fully EmbossedDisks
preparation of the embossed data for manufacturing of the disk, the disk shall be partitioned into 1 g

is shown in.table 10.

recorded in

r area of fully embossed disks shall have an Embossed Zone. It shall contain data embossed'by the manufadturer of the
disk. The layout of the Sector Data field of all sectors in this zone shall be as specified in annex-C.

recorded in

bne and the
ded in byte

initialization of the disk, the Rewritable Zone shall be partitioned into 1 or 16 consecutive groups. If one group is used,

comprise a

preparation of the embossed data for manufacturing of the disk, the disk shall be partitioned into 16 groups. Partially

roup in the
Each group
5 one of the

roup. Fully
ber of data
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Table 8 - Usage of Tracks 1 (Type R/W grouping = 1)

©ISO/IEC

Band| Start |Pre-buffer] DMA1&2 | Data Sectors [Numberoff Spare Sectors [Number off DMA3&4 | Post- [End Trackl
No. | Track | Sectors Sectors Data Spare Sectors buffer
Sectors Sectors Sectors
0 0 - 0to 31 32 to 20 799 20768 - 0 - - 847
1 848 - - 20800 to 41599 | 20800 - 0 - - 1711
2 171 - - T 600 10 62 399 | 20 300 = 0 - . 2 591
3 2 592 - - 62 400 to 83 199 | 20 800 - 0 - - 3503
4 3504 - - 83200 to 103 999 20 800 - 0 - » 4 447
5 4448 - - 104 000 to 124 799 20 800 - 0 - - 5423
6 5424 - - 124 800 to 145 599 20 800 - 0 - - 6 447
7 6 448 - - 145 600 to 166 399 20 800 - 0 - - 7 503
8 7 504 - - 166 400 to 187 199 20 800 - 0 - - 8 623
9 8 624 - - 187 200 to 207 999 20 8CO - 0 - - 9 807
10 9 808 - - 208 000 to 228 799 20 800 - 0] - - 11023
11 | 11024 - - 228 800 to 249 599 20 800 - 0 - - 12 319
12 | 1232 - - 249 600 to 270 399 20 800 - 0 - - 13711
13 | 13712 - - 270 400 to 291 199 20 800 - 0 - - 15 199
14 | 15209 - - 291200 to 311 999 20 800 - 0 - - 16 895
15 | 16 89p - - 312 000 to 319019 7 020 319 020 to 2048 1321068 to - 17 665
321 067 321099
Total 318 988 2048
Table 9 - Usage of Tracks 2 (Type R/W grouping = 16)
Band | Start| |Pre bufferf DMA1&2 Data Sectofs ;" [Number of Spare Sectors  [Number of DMA3&4 | Post- |End Track]
No. | Track| | Sectors Sectors Data | Spare Sectors buffer
Sectors Sectors Sectors
0 0 - 0to 31 32t0'20 671 20 640 20 672 to 207 99 128 - - 847
1 848 - - 20800 to 41 471 20 672 41472t0 41599 128 - - 1711
2 1712 - - 41 600 to 62 271 20 672 62 272 to 62 399 128 - - 2591
3 2592 - - 62 400 to 83 071 20 672 83072 to 83 199 128 - - 3503
4 3504 - - 83200 to 103871 | 20672 | 103 872 to 103 999 128 - - 4 447
5 4448 - - 104 000 to 124 671| 20 672 | 124 672 to 124 799 128 - - 5423
6 5424 3 - 124 800 to 145471 20672 | 145472 to 145 599 128 - - 6 447
7 6 448 - - 145 600 to 166 271| 20672 | 166 272 to 166 399 128 - - 7503
8 7504 - - 166 400 to 187 071| 20 672 | 187 072 to 187 199 128 - - 8 623
9 8 624 - - 187 200 to 207 871| 20 672 | 207 872 to 207 999 128 - - 9 807
10 9 808 - - 208 000 to 228 671| 20672 | 228 672 to 228 799 128 - - 11023
11 | 11024 - - 228 800 to 249471 20 672 | 249 472 to 249 599 128 - - 12 319
12 | 12320 - - 249 600 to 270 271| 20672 | 270272 to 270 399 128 - - 13711
13 | 13712 - - 270400 to 291 071 20672 | 291 072 to 291 199 128 - - 15 199
14 | 15200 - - 291200to 311871 20672 | 311872t0311999 128 - - 16 895
15 | 16 896 - - 312000 to 320939 8940 | 320940 to 321 067 128 321 068 to - 17 665
321099
Total 318 988 2048
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Table 10 - Usage of Tracks 3 (Type O-ROM grouping = 1)

Band| Start |Pre buffer] DMA1&2 Data Sectors  |Number od Spare Sectors  [Number od DMA3&4 Post- |[End Traci
No. | Track | Sectors Sectors Data Spare Sectors buffer
Sectors Sectors Sectors

0 0 - - 0 to 20 799 20 800 - - - - 847

1 %48 = = 2080010 417599 20 800 - - - s 1711

2 1712 - - 41600 to 62399 | 20 800 - - - - 2591

3 1592 - - 62 400to 83199 | 20800 - - - - 3503
4 3504 - - 83200 to 103999 | 20 800 - - - - 4 447
5 4448 - - 104 000 to 124 799{ 20 800 - - - - 5423
6 § 424 - - 124 800 to 145 599 20 800 - - - - 6 447
7 q 448 - - 145 600 to 166 399 20 800 - \ - - 7503
8 7 504 - - 166 400 to 187 199{ 20 800 - - - - 8623
9 § 624 - - 187 200 to 207 999 20 800 - - - - 9 807
10 9 808 - - 208 000 to 228 799( 20 800 - - - - 11023
11 11 024 - - 228 800 to 249 599 20 800 3 - - - 12 319
12 | 12320 - - 249 600 to 270 399| 20 800 - - - - 13711
13 | 13712 - - 270400 to 291 199 20 800 - - - - 15 199
14 | 15 200 - - 291200 to 311999 20 800 - - - - 16 895
15 | 16 896 - - 312000to 321099 9100 - - - - 17 665

Total 321 100
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Table 11 - Usage of Tracks 4 (Type P-ROM grouping = 16)
(In case of Band 0 ~ 4 : Rewritable / Band 5 ~ 15 : embossed )

Band | Start |Pre buffer| DMA1&2 Data Sectors  |Number of] Spare Sectors  |Number of.' DMA3&4 Post- End
No. | Track | Sectors Sectors Data Spare Sectors buffer Track
Sectors Sectors Sectors
0 0 - 0to 31 32 t0 20 671 20 640 20 672 to 20 799 128 - - 847
1 84 - - 20 800 to 41 471 20672 41472 t0 41599 128 - - 1711
2 1712 - - 41 600 to 62 271 20 672 62 272 to 62 399 128 - A 2 591
3 2592 - - 62400t0 83071 | 20672 | 83072t083199 128 - - 3503
4 3504 - - 83200to 103775 | 20576 | 103776 to 103 903 128 103 904to 64 4447
108,935
5 | 4448 - - 104 000 to 124 799| 20 800 ; ; . ] 5423
6 5424 - - 124 800 to 145 599{ 20 800 - < - - 6 447
7 | 6448 - - 145 600 to 166 399| 20 800 - ) - ) 7503
8 7504 - - 166 400 to 187 199 20 800 - - - - 8 623
9 8 634 - - 187 200 to 207 999| 20 800 - - - - 9 807
10 9 808 - - 208 000 to 228 799| 20 800 \ - - - 11 023
11 11 (24 - - 228 800 to 249 599| 20 800 - - - - 12 319
12 | 12320 - - 249 600 to 270 399| 20 800 - - - - 13711
13 13112 - - 270400 to 291 199| 20:800 - - - - 15199
14 15 300 - - 291 200 to 311 999, (20 800 - - - - 16 895
15 16 496 - - 312000 to 321 Q99| 9100 - - - - 17 665
Total 320 332 640 64
20 Defect Management
20.1 Regwritable groups: Spare sectors
Defective spctors in the Rewritabl® Zone shall be replaced by good sectors according to the defect management fnethod
described bklow. The disk shall)be initialized before use. This International Standard allows initialization with or without
certification]. Defective sectors’are handled by a Linear Replacement Algorithm and a Sector Slipping Algorithm. The Total
number of defective sectors replaced by both algorithms shall not be greater than 2 049. If 16 groups are used, the 128 spare
sectors are dlistributed‘to each rewritable group as shown in tables 9 and 11. The spare sectors are not distributed to empbossed
groups as shown in tables 10 and 11.
20.1.1 Initialization of the Disk

During initialization of the disk, the four DMAs are recorded prior to the first use of the disk. The Rewritable Zone shall be
partitioned into 1 or 16 groups if the disk is fully rewritable. If the disk is partially embossed, the number of groups shall be
16. Each rewritable group shall contain a number of data sectors followed by spare sectors. The spare sectors can be used as
replacements for defective data sectors. Initialization can include a certification of the rewritable groups whereby defective
sectors are identified and skipped.

All DDS parameters shall be recorded in the four DDS sectors. The PDL and SDL shall be recorded in the four DMAs. The
requirements for the recording of the PDLs and SDLs are stated in tables 12 and 13.

20.1.2 Certification

If the disk is certified, the certification shall be applied to the data sectors and to the spare sectors in the groups. The method of
certification is not stated by this International Standard. It may involve writing, and reading the sectors in the groups.
Defective sectors found during certification shall be handled by the Slipping Algorithm or, where applicable, by the Linear
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Replacement Algorithm. Defective sectors shall not be used for reading or writing. Guidelines for replacing defective sectors
are given in annex P.

20.1.2.1 Slipping Algorithm

The Slipping Algorithm shall be applied individually to each and every group in Rewritable Zone in the case that certification
is performed.

A defective data sector found during certification shall be replaced by the first good sector following the defective sector, and
SO causes—a 1inof one secto oward he end o he _group he la da ecto 1 1n-into-the spare secto area of the

he address of the defective sector is written in the PDL. If no defective sectors are found during certification, an
PDL is recorded.

iresses of spare sectors, beyond the last data sector slipped into the spare area (if any), which aré found to be defective
during fertification shall be recorded in the PDL. Thus the number of available spare sectors is diminished accordingly.

If the spare sector area of a group becomes exhausted during certification, the defective sector shall be handled by the Linear
Replacgment Algorithm. This process involves assigning a replacement sector from the spare(sector area of anothdr group and
cannot |be accomplished until the other group has been certified. This is due to the fact that.the next available spjre sector is
not knqwn until its group is certified, i.e. the Slipping Algorithm has been skipped.

20.1.2.p Linear Replacement Algorithm

The Linear Replacement Algorithm is used to handle defective sectors found after certification. It is also yised during
certificption in the event of the spare area of a group becoming exhausted.

The defective sector shall be replaced by the first available good sparesector of the group. If there are no spare sgctors left in
the grolp, the defective sector shall be replaced by the first good spare’sector of another group. The addresses of the defective
sector and of the replacement sector shall be recorded in the SDL.

The adfiresses of sectors already recorded in the PDL shall not\be recorded in the SDL.

If a refllacement sector listed in the SDL is later found tobe“defective, it shall be dealt with by making a new entry in the SDL
indicatlng a replacement sector for that defective sector,

20.1.3 Disks not certified

The Lipear Replacement Algorithm is also ued'to handle sectors found defective on disks which have not been ceftified.

A defeftive sector shall be replaced by the.first available good spare sector of the group. If there are no spare sectors left in the
group, |the defective sector shall be feplaced by the first good spare sector of another group. The addresses of the defective
sector aind of the replacement sectdr shall be recorded in the SDL.

If therg exists a list of the defective sectors in the PDL, these sectors shall be skipped for use even if the disk are pot certified.
This is|the same as the pracess specified in 20.1.2.1 for the certified disks.

20.1.4 Write procedure

When pvriting data\n the sectors of a group, a defective sector listed in the PDL shall be skipped, and the data shdll be written
in the pext data‘sector, according to the Slipping Algorithm. If a sector to be written is listed in the SDL, the data shall be
writter] in theé Spare sector pointed to by the SDL, according to the Linear Replacement Algorithm.

20.1.5 Primary Defect List (PDL)

A PDL is established upon certification of the media. A PDL shall be recorded when the disk is certified. A PDL shall not be
recorded when the disk is not certified.

A list of defective sectors may be obtained by means other than certification of the disk.

The PDL shall contain the addresses of all defective sectors identified at initialization. The addresses shall be listed in
ascending order. The PDL shall be recorded in the minimum number of sectors necessary, and it shall begin in the first user
data byte of the first sector. All unused bytes of the last sector of the PDL shall be set to (FF). The information in table 12 shall
be recorded in each PDL.

In the case of multiple-sector PDL, the list of addresses of the defective sectors shall continue with the first byte of the second
and subsequent sectors. Thus, the PDL Identifier and the Number of Addresses of the PDL shall be present only in the first
sector.
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In an empty PDL bytes 2 and 3 shall be set to (00) and bytes 4 to 2047 shall be set to (FF).

20.1.6

Rewritable Z|

The SDL sh3
replace them

Table 12 - Content of the PDL

©ISO/IEC

Byte PDL Content
0 (00), PDL Identifier
1 (01), PDL Identifier
2 Number of Addresses in the PDL, MSB
3 Number of Addresses in the PDL, LSB
(if bytes 2 and 3 are (00), Byte 3 is the end of the PDL)
4 Address of the First Defective Sector (Sector number, MSB)
5 Address of the First Defective Sector (Sector number)
6 Address of the First Defective Sector (Sector number)
7 Address of the First Defective Sector (Sector number, LSB)
x-3 Address of the Last Defective Sector ( Sector number, MSB)
x-2 Address of the Last Defective Sector ( Sectornumber)
x-1 Address of the Last Defective Sector ( Sector number)
X Address of the Last Defective Sector (_Sector number, LLSB)
Secondary Defect List (SDL)
The Secondary Defect List (SDL) is created during initialization and used during and after certification. All Disks with a
bne shall have an SDL recorded during initialization.
11 contain entries in the form of addresses of defective data sectors and addresses of the spare sectors which
Each entry in the SDL contains 8 bytes, viz. four each for the address of a defective sector and for the addyfess of
ht sector.

its replaceme}

The list of a

dresses shall contain the addresses of the defective sectors and their replacement sectors. The addresses

defective secfors shall be in ascending order.

The SDL sh
sector. All ur
of the four S]

The addresse

If a replacen
replacement

used bytes of the ldst’sectors of the SDL shall be set to (FF). The following information shall be recorded i
DLs.

6 of sectors-already recorded in the PDL shall not be in the SDL.

ector for that defective sector.

In the case oF

1 be recorded in the miimimum number of sector necessary, and it shall begin in the first user data byte of th

ent sector listed in the SDL is later found to be defective, an new entry shall be made in the SDL indica

of the

e first
h each

ting a
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e first

byte of the second and subsequent sectors. Thus, the contents of bytes O to 3 in table 13 shall be present only in the first sector.
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Table 13 - Content of the SDL

ISO/TEC 15498:1997 (E)

20.2

The Seq
emboss
cannot

defectiyj

The sed
interlea
emboss

Byte SDL Content
0 (00), SDL Identifier
1 (02), SDL Identifier
2 Number of Entries in the SDL, MSB
3 Number of Entries in the SDL.. L.SB
(if bytes 2 and 3 are (00), Byte 3 is the end of the SDL)
(each entry is 8 bytes long)

4 Address of the First Defective Sector ( Sector number, MSB)

5 Address of the First Defective Sector ( Sector number)

6 Address of the First Defective Sector ( Sector number)

7 Address of the First Defective Sector ( Sector number, LSB)

8 Address of the First Replacement Sector ( Sector number, MSB)

9 Address of the First Replacement Sector ( Sector number)

10 Address of the First Replacement Sector ( Sector number)

11 Address of the First Replacement Sector ( Sector number,(-SB)
y-7 Address of the Last Defective Sector ( Sectdr.number, MSB)
y-6 Address of the Last Defective Sector ( Séctor number)

y-5 Address of the Last Defective Sector (Sector number)
y-4 Address of the Last Defective Sector.( Sector number, LSB)
y-3 Address of the Last ReplacementSector ( Sector number, MSB)
y-2 Address of the Last Replacement Sector ( Sector number)
y-1 Address of the Last Replagement Sector ( Sector number)
y Address of the Last Replacement Sector ( Sector number, LSB)

Embossed groups: Sector Interleave Parity

tor Interleave Parities included-in the UD/SIP bytes of the embossed sectors provide an error correction system for the
ed data of the previous sector. The Sector Interleave Parity of the next sector allows the drive to correct thg sector that
be corrected by ECCi-thus it is possible to recover more than two defective sectors if the next sector|of the last
e sector can be read:

tor interleave{parity for each sector shall be stored in the UD/SIP bytes (40 bytes) of the next sector.|The sector
ve parity of the last sector in the last embossed band is stored in the UD/SIP bytes of the first sector |in the first
ed band, These bytes shall be as specified in annex C.
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Section 4 - Characteristics of embossed information

21 Method of testing
The format of the embossed information on the disk is defined in clauses 13 to 19. Clauses 22 to 25 specify the requirements

for the signals from Wobble Marks, Segment Marks, Address fields and grooves, as obtained when using the Reference Drive
defined in clause 9.

Clauses 22 to 25 specify only the average quality of the embossed information. Local deviations from the specified values,
called defecfs, can cause fracking errors, erroneous Addresses Of eITors 1N e Dara 1ietds. TNese errors are covered by pection

21.1 Environment

AN iomale d+ ~laicec ~ <ha wi 3 1 1 rtri
All signals |n clauses 22 to 25 shall be within their specified ranges with the cartrid

allowed opefating environments defined in 8.1.2.

21.2  Reference Drive

21.2.1 Optics and mechanics

The focused optical beam shall have the properties defined in 9.2 a) to f). The disk shall rotate-as specified in 9.5.
21.2.2 Read power

For the testings specified in this section, the optical power incident on the entrance surface of the disk (used for reading the
information) shall be in the range from 1,0 mW to Pp,y -

Pax shall be in the range

1,00 mW< P < 1,60 mW
Ppax shall Be specified in byte 8 of SFP Zone.
21.2.3 Read channels

The drive shall have a read channel, in which the total amount of light in the exit pupil of the objective lens is measurgd. This
channel shall have the implementation as given by Channel 1 in 9.1.

21.24 Tracking

During the neasurement of the signals, the axial tracking error between the focus of the optical beam and recording layer shall
not exceed

emax (axial) = 0,8 pm

and the radfal tracking error between the focus of the optical beam and the centre of a track shall not exceed
emax (radial)=0,12 pm

The radial fracking servo.u$ed for this measurement requires a higher performance than that specified in 11.4.8.
21.3  Definition of signals

All signals|aredinearly related to currents through a photo-diode detector, and are therefore linearly related to thel optical
power fallifng-on the detector.

The signals in Channel 1 are referenced to signal Iy, which is the signal in Channel 1 from an unembossed, ungrooved area in
the Information Zone, such as the focus sampling field defined in 15.1.1.3.

The signals from the two halves of the split photodiode detector in the track centre-detection signal are indicated by /; and 1.

Figures 23 to 27 show the signals specified in clauses 22 to 25, respectively.

22 Signals from Wobble Marks (see figures 23 and 24)

The signals obtained from the embossed Wobble Marks shall be measured in Channel 1 of the Reference Drive. The signals
specified as Iy and Iwy shall be measured with the radial tracking servo off. The signals specified as Iy shall be measured
with the regular radial tracking servo on. The signals specified as Iyr shall be measured with the reversed radial tracking
servo on the centre between adjacent tracks in order to obtain reverse parameters.
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22.1 On-track modulation

I
0,35 < —L <095
IO

1
0,35 < —2 20,95
IO

1 tlaa P loall h ol 20071
In each rtracs-tnrsratro-sirat ot vary oy morctnanou7o:

IWRI

0,92 < < 1,08

Wi

I
0,92 < ~¥R2 108
IW2

Over the whole disk, this ratio shall not vary by more than 30%.
22.2 | Off-track modulation

IWLI

0,30 < <0,70

0

IWLZ

0,30 < <0,70

0

In each|track, this ratio shall not vary by more than 20%.
22.3 | Wobble Mark Imbalance

IWHI

0,9 < <1,1

WH2
Over the whole disk, this ratio shall not vary byymore than 30%.

22.4 | Tracking error modulation

I, -1
0,25 < ¥ £0,65

0

I -1
0,25 < —— £ 0,65
I,
In each| track, thisratio shall not vary by more than 30%.
22.5 | FWHM

The Full ' Width Half Maximum (FWHM) Ty and Ty, of the signals from wobbled mark shall meet the requirement

T.
L 1,35
2T

W2 135

2T,

where T is the period of one servo clock defined in 14.3.1. In each track, this ratio shall not vary by more than 20%.

22.6 Jitter of Wobble Marks

Jitter shall be defined as the standard deviation of the time intervals between Wobble Mark peak position and servo clock
generated by Reference PLL Circuit.
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The maximum allowed jitter of a Wobble Mark shall be

+
% < 0,8 ns for Band 0
1,2 ns for Band 9
1,6 ns for Band 15

where the values of ¢,, o, are the standard deviation of T} , T, in figure 24.

Tracking servo on Reverse tracking servo on

Focus.
Wobble Marks %11?‘119 ling Wobble Marks
Segment Mark ¢ & ‘(ﬂ\ Segment Mark ¢ N
; | ;
AN AT A\ TN
Channel 1 Lwn L Channel 1 WK WR2
Io Io
0 level 0 level
Tracking servo off Focus Tracking serve on
Wobble Marks ~ S2mpling Wobble Marks

field
Segment Mark ¢ N Segment Mark

Channel 1

Hr;\l7
1

0 level 0 level

96-0118-A

Figure 23 - Signals from Wobble Marks
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Index Pulse
ot Pit Position

Servo Clock

Figure 24 Timing jitter measurement of Wobble Marks

23 Signals from Segment Marks and Address fields (see figure 25)
The signals obtained from the Segment Marks and Address fields shall be measured<in'Channel 1 of the Reference Drive.
All signals specified in this clause shall be measured with the radial tracking on.

23.1 [Segment Marks

I

0,60 < " < 0,95
I,

Where f is the number from 3 to 6 defined in 15.1.1.1. In eachitrack, this ratio shall not vary by more than 20%.
23.2 |Address fields

I
0,60 < = < 0,95

I,

Where Ipr is the signal amplitude of an igsolated 2T mark in Address fields. This amplitude is a level between I level and a
peak levgl of 2T mark.

In each frack, this ratio shall vary by.more than 20%.

23.3 |FWHM
The Full Width Half Maxinium (FWHM) Ty 3 of the signal from Segment Marks shall meet the requirement

1
—XN>1,35
27

where T{ is d.period of the servo clock defined in 14.3.1.

In each track-thisratio-shall-vary by mere-than-20%-

23.4 Segment Mark position

Segment Mark positions Ty, ) are the times between peak position of a segment mark and the first Wobble Mark. Four kind
of Twa(, ) exist according to the function of Segment Marks.

Twa(n ) shall satisfy the following requirement.
I { Twamn) - T x( 11-n)}1<0,2

where T is a period of the servo clock defined in 14.3.1, (n) is the number from 3 to 6 defined in 15.1.1.1.
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Tracking servo on Focus Reverse tracking servo on
Wobble Marks :‘laerﬁiplmg Wobble Marks
Segment Mark ¢ 'é—j\ Segment Mark ¢ &
Channel 1 Lwi I ’I\ Channel 1 WRI WR2 ’l\
Io IO
0 level 0 level
Tracking servo off Focus Tracking servo on
Wobble Marks Sﬁz‘{‘({’““g Wobble Marks
Segment Mark SegmentyMark
Channel 1

o)

0 leve 0 level

96-0118-A

Figure 25 - Signals from Segment Marks and Address field

24 Signal from grooves (see figure 26)
24.1 Gjoove offset

The track dentre detection signal M is the sinusoidal difference of the signal (] - I ) in the Push-pull Channel. Grooye offset
A It is the|difference between the following two levels: the Track centre detection signal measured with the radial tracking on,
and the centre of the Track centre detection signal measured with the radial tracking off. A It shall meet the requiremeft.

AIT
v < 0,40
(11'—1 )

2/P-P

24.2  On-track signal
The on-track signal Igy is the signal measured in Channel 1 when tracking in a grooved area without embossed data. The on-

track signal Iy shall meet the following requirement.

I
—£ >0,65
I

0
Over the whole disk, this ratio shall not vary by more than 30%.

24.3 Phase depth
The phase depth of the grooves equals
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nxd

X 360°

where:
n is the index of refraction of the substrate
d is the groove depth
A is the wavelength

The phalse depth shall be less than 180°.

Tracking servo off Tracking servo on
Push-pull Channel

T AN %

T MWWWWWAVWAYWWWWWW

ARV AAVAT

Tracking servo on Focus
sampling
Wobble Marks field

Channel 1

0 level
96-0120-A

Figure 26 - Signals from grooves

25 Signals fronrembossed Recording fields (see figure 27)
25.1 | Signal amplitude

Signal gmplitudeis'measured in the Reference data defined in 16.2.

Signal gmplitude of a 2T signal shall meet the requirement

0,60 < -~ < 0,95

0
25.2  Signal asymmetry
Signal asymmetry is measured in the Reference data defined in 16.2.

A I is the difference between the centre level of a 2T signal and that of a 8T signal in the reference data. A I shall meet the
following requirement.

Al
5 <0,10

P-p
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Signal amplitude
Channel 1 It
Io
0 level L .
Signal asymmetry

Channel 1

2T pattern 8T pattern
0 level R .

96-0121-A

Figure 27 - Channel 1 signals froim embossed Recording field
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Section 5 - Characteristics of the recording layer

26 Method of testing

Clauses 27 and 28 describe a series of tests to assess the magneto-optical properties of the recording layer, as used for writing
data. The tests shall be performed only in the Recording field of the segments in the Rewritable Zone. If there is no Rewritable
Zone for user recording, clauses 27 and 28 shall not apply. The write and read operations necessary for the tests shall be made
on the same Reference Drive (see also annex G).

Clauses P7-and 28 specily only the average quality of the recording layer. Local deviations from the specified values, called
defects, fan cause write problems. These defects are covered by section 6.

26.1 |Environments

All signals in clauses 27 and 28 shall be within their specified ranges with the cartridge in the operating’environmepts defined
in 8.1.2.

26.2 |[Reference Drive

The write test described in clauses 27 and 28 shall be measured in Channel 2 of the Referénce Drive. The drive shdll have the
following characteristics for the purpose of these tests.

26.2.1 Optics and mechanics
The focysed optical beam shall have the properties defined in 9.2 a) to f). The disk shall rotate as specified in 9.5.
26.2.2 Read power

The optifal power incident to the entrance surface of the disk and used-for reading the information shall be in the fange from
1,0 mW [to P -

26.2.3 Read channel

The Refgrence Drive shall have a read channel which can detect magneto-optical marks in the recording layer. This channel
shall haye an implementation equivalent to that given by Channel 2 in 9.3.

26.2.4 Tracking

During the measurement of the signals, the focus of’the optical beam shall follow the tracks as specified in 21.2.4.
26.3 |Overwrite conditions

Marks afe written on the disk by magnetic:field modulation under successive pulses of optical beam.

26.3.1 Write pulse

Series of write pulses which are synchronized with the data clock are irradiated on the test area in the write process.

The shagpe of write pulse shall’be as given in figure 28. A peak write power Py, a bias power P}, a pulse width Ty, |a rise time
T, and a|fall time T are defined in figure 28. The values of Py and T appropriate to the band are specified in anhex G. For
bands other than specified the values shall be linearly interpolated. The actual power and pulse width used shall be within 5 %
of those [selected."The value of Py, shall be less than 0,2 mW. T, and T shall be less than 3 ns.

26.3.2 Write magnetic field

The reqyiréments of all tests shall be met for the recording magnetic field H,,, (figure 28) of applied magnetic field intensities
at the recording layer during writing in the range from 10 kA/m to 24 kA/m.

The magnetic field shall be normal to the recording surface. The shape of the magnetic field on the recording layer is described
in figure 28.

Ty, is the time for which the absolute value of the magnetic field is more than
Hy (=09 x Hexy ).
This shall be more than 20 ns in all write patterns.

1

The phase difference Typ is defined the time span between the moment the recording magnetic field rises at Hy and the
moment the laser power falls at a half of Py, as shown in figure 28.

Ty.p shall be between 0 ns and 5 ns.
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Figure 28 - Recording-magnetic field shape and write pulse

26.3.3 N-mark and S-mark

The N-mark (N-domain) shall be a domain where the direction made by the magnetic field shall be from the entrance purface
to the recording layer. The N-mark. shall correspond to the written data bit ONE.

The S-mark]|(S-domain) shall be-a*domain where the direction made by the magnetic field shall be from the recording layer to
the entrance| surface. The S-mark shall correspond to the written data bit ZERO.

26.4 Definition of signals

The signals|in Channel? are linearly related to the difference between the currents through the photo-diode detectors [K; and
K, and are therefore linearly related to the optical power falling on the detectors (see 9.1).

27 Magneto-opfical characteristics
27.1 Figure of merit

The figure of merit F of the recording layer is a measure of the magnitude of the signal obtained from magneto-optical marks.
It is defined as R sin @ cos2 B, where R is the reflectance in the data field, excluding the Pre-write, Post-write and embossed

area and expressed as a decimal fraction. 8 is the Kerr rotation of the optical polarization between marks with different kinds
of magnetization. f3 is the ellipticity of reflected beam, averaged over the aperture.

The polarity of the figure of merit shall be negative for a magneto-optical N-mark written in an Fe-rich Fe Tb alloy recording
layer. In this case the direction of Kerr rotation is counter-clockwise as seen from the incident beam.
The figure of merit shall comply with
0,0025 < | F 1< 0,0050
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27.2 Imbalance of the magneto-optical signal

The imbalance of the magneto-optical signal is the ratio of the amplitude of the 8T signal of the channel 2 divided by the root-
mean-square voltage of the channel 2 signal which is passed through the Reference Clamp Circuit defined in annex E. The
measurement is made in the Data field of each Data Segment around a track, which is written with the data 0000.... The phase
retarder in the optical system shall be in the neutral position (see 9.1). Imbalance may be caused by birefringence of the disk.

The imbalance shall be

— less than 0,012 at Band O
— less|than 0,012 at Band 9
— lessthan 0,024 at Band 15

28 Overwrite characteristics
28.1 | Definition of 2T and Isolated patterns of 1S and 1SR

2T and|isolated patterns are used in the measurements specified in 28.2 to 28.4, where T4y the nominal clock p¢riod for the
band corresponding to the test track. A 2T pattern is composed of a series of 2T N-marks,followed by 2T S-marky specified in
26.3.3.|An Isolated pattern is either a 1S pattern (00000001) or a 1SR pattern (111411H0) repeated several timep (see figure
29).

28.2 | Resolution

I;s and I;gR are the signal levels obtained in Channel 2 (see figure 29) from/1S and 1SR eye pattern (see 28.1) written under
any of the conditions given in 26.3, and read under the conditions specified in 26.2.

The leyels of Isolated patterns comply with
0,8 < (115 + IISR)/IO <1,3

Recorded ' CCCCCCCCRCCCLCOCLCCT D

Data pit

__}lggg_ S-Mark Level

Signal from I I,
18
Channel 2

long N-Mark Level

by SeCCCCCCCCCCCCCCCC

Signal from —\/- v- J
Channel 2 ISR 1o

96-0122-A

Figure 29 - Resolution

28.3 SNR

The signal-to-noise ratio is the ratio of the signal level of a 2T pattern to the noise level of a series of S-mark and N-mark
patterns. It shall be determined as follows.

Write S-marks and N-marks (see 26.3.3) in the Recording fields of the segments under the condition specified in 26.3. Write a
2T pattern (specified in 28.1).

Read the Recording fields in Channel 2 with the Read Channel under the conditions specified in 26.2.

Measure the amplitudes of signal and noise as indicated in figure 30. The effect of the embossed pits in the servo area and the
address area shall be excluded in order to obtain the value for the Recording field only.

Sayiy of signal amplitude is the average signal amplitude of the 2T pattern in a frame with segment(i) to
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segment(i + 12), (i =0, 13, 26, 39, ..., 1 264, 1 287).

On@i) and Osi) of noise are the sigmas of the level distributions of the N-marks and the S-marks resp. in segment(i) to
segment(i +12).

Read the Recording fields in Channel 2 with the Read Channel under the conditions specified in 26.2 using a level analyzer.

The signal-to-noise ratio is calculated, using the following three variables

S0y : Peak to peak level of 2T patterns in the segment(i)
O n@i) : Standard Deviation of N-marks in the segment(i)
O i) : Standard Deviation of S-marks in the segment(i)
as follows
i+12
2. Sy
i
. 13x242
SNR(i:i=0, 13, 26,...,1287) = T )
Y0 X0k
15 4
2 13 13

Each SNR (i ) shall be better than 18 dB for all tracks in the Rewritable Zone for all allowed values of the write mdgnetic
field.
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Data Pi OO (L (AT (K

ISO/IEC 15498:1997 (E)

Signal from
Channel 2

Series of N-Mark

Signal from__/

Channel 2

Recorded
Data Pit

Signal from
Channel 2

Figure 30 - SNR

Write power window

This window is definéd by the upper limit power Pwmax and by the lower limit power Pywmip to obtain a requiredl signal-to-
noise rafio better-than 15 dB after overwriting on the test track and the adjacent tracks. These values are defined ysing Ppom

which 1§

defined by the linear interpolation of write peak power values defined in annex G.

This window of the disk shall cover the range between 0,75 x and 1.1
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29 Method of testing
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Clauses 30 and 31 describe a series of measurements to test conformance of the user data on the disk with this International
Standard. The legibility of both embossed and user-written data is checked. 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 clafises 21 to 28 disregard defects, clauses 30 and 3T include them as an unavoidable deterioration of the read dignals.
The gravity pf a defect is determined by the correctability of the ensuing errors by the error detection and correction\cifcuit in
the read chahnel defined below. The requirements in clauses 30 and 31 define a minimum quality of the datajnecesspry for

data interchgnge.

29.1 Enpironment

All signals In clauses 30 to 31 shall be within their specified ranges with the cartridge in the range of allowed opprating
environment{s defined in 8.1.2. It is recommended that before testing the entrance surface of the’optical disk shall be dleaned

according to| the instructions of the manufacturer of the disk.

29.2 Reference Drive

All signals gpecified in clauses 30 to 31 shall be measured in the indicated channels of‘the Reference Drive. The drive shall

have the following characteristics for the purpose of these tests:

29.2.1 Optics and mechanics

The focused) optical beam shall have the properties already defined in 9.2 @) t0 f). The disk shall rotate as specified in 9.3.

29.2.2 Read power

The optical power incident on the entrance surface of the disk (used for reading the information) shall be in the rang

1,0 mW to Rpax-

29.2.3 Read amplifiers

The read anjplifiers after the photo-detectors in Channels-1 and 2 shall be as specified in 9.3.
29.2.4 Analog-to-binary converters

The signals [from both read amplifiers shall beiconverted from analog-to-binary with a level detector.

The converter for Channel 1 shall operate'correctly for analog signals from embossed marks with amplitudes as determ

clauses 22 tp 25.

The converter for Channel 2 shall‘gperate correctly for analog signals from user-written marks with amplitudes as dete

by clauses A7 and 28.

29.2.5 Error corréction

Correction ¢f error indhe'data bytes shall be carried out by an error detection and correction system based on the defi
C.3 of annek C. There'shall be an additional correction system for the embossed data, based on the Sector Interleave

defined in (.4 of annex C.
29.2.6 L_Tracking

e from

ned by

rmined

ition in
ity as

During measurement of the signals, the focus of the optical beam shall follow the tracks as specified in 21.2.4.

30 Minimum quality of a sector

This clause specifies the minimum quality of the Address field and the Recording field of a sector as required for interchange

of the data contained in that sector. The quality shall be measured on the Reference Drive specified in 29.2.

A byte error occurs when one or more bits in a byte have a wrong setting, as detected by the ECC and/or CRC circuits.
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30.1
30.1.1

Segment Marks and Address fields
Segment Marks

ISO/TIEC 15498:1997 (E)

There shall be either the last Segment Mark of the previous sector or the first Segment Mark of the target sector which has the

timing

30.1.2

specified in 15.1.1.1 and whose signal has the amplitude specified in 23.1.
Address fields

At least, one of three consecutive Address fields shall not have any errors, as checked by the parity in the field.

30.2

The use¢r-written data in a sector as read in Channel 2 shall not contain any byte errors that cannot be correct]
correction defined in 29.2.5.

30.3

Embosged data in a sector as read in Channel 1 shall not contain any byte errors that cannot be corrected by erro
defined|in 29.2.5.

31
A disk

31.1

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

31.2
Any se

rules of the defect management as defined in clause 20.

313
Any se

314

User-written data

Embossed data

Data interchange requirements

bffered for interchange of data shall comply with the following requirements.

Tracking

User-written data

Ctor written in the Rewritable Zone that does not comply with 30.1 and 30.2 shall have been replaced acco

Embossed data

Quality of disk

ed by error

I correction

rding to the

Ctor in the Embossed Zone that does not comply with 30.1 and 30.3 shall be correctable by error correctipn based on
the Sector Interleave Parity as defined in C.4 of annex.€.

The qufality of the disk is reflected in the.number of replaced sectors in the Rewritable Zone. This Internationjal Standard

allows
betwee

h purchaser and supplier.

a maximum of 2 048 replaced«sectors. The maximum number acceptable to a user remains a matter of agreement
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Annex A
(normative)

Edge distortion test

Al The distortion test checks if the case is free from unacceptable distortions 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 including the
gravitational [pull.

A.2  The|gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner surfaees shiall be
polished to alsurface finish of 5 pm peak-to-peak.

A.3  Thel|dimensions shall be as follows (see figure A.1):
L, =99,0 mm min.
Ly, =93,0 mm + 0,1 mm

+0,1 mm
L. =8,6 mm

-0,0 mm
Ly=5,3mm + 0,01 mm
Le = 0,2 mm min.
L¢=5,4 mm min.

Ad WHhen the cartridge is inserted vertically into the gauge, a vertical downward force ; of 0,8 N maximum app

ied to
the centre of|the top edge of the cartridge shall cause the cartridge to pass through the gauge.

Figure A.1 - Distortion Gauge
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Annex B
(normative)

Compliance test

B.1 The compliance test checks the flatness and flexibility of the case by forcing the four reference surfaces of the case
into a pla est | i i : 1 !
to the sypports.

(e s Madac D DId 0o € dI'Iraec on il DPOT] 0 O O ng DD ng A = a

o g a gauge and 2 gforces onthe cartridge opposite

B.2  [The location of the four reference surfaces S1, S2, S3 and S4 is defined in 10.3.4 and figure 4.

B.3 The test gauge consists of a base plate on which four plots P1, P2, P3 and P4 are fixed so as t6-¢orrespond|to the four
surfaces| S1, S2, S3 and S4 respectively (see figure B.1). The dimensions are as follows (see figure B:2'):

Posts P1 and P2
D, =7,00 mm £ 0,01 mm
+ 0,00 mm
Dy = 3,50 mm
- 0,02 mm

H, =1,0mm * 0,1 mm

Hy =2,0 mm max

Posts P3 and P4

D, =7,00 mm * 0,01 mm

The top area (Hy, - H,) of posts P1 and P2 has a chamfer.

After assembly, the upper annular surfaces of the four posts shall lie between two horizontal planes spaced 0,01 mm
apart.

B4 The cartridge shall be placed with ityreference surfaces onto the posts of the horizontal gauge. A vertical|downward
force FJof 0,5 N shall be exerted on the cartridge opposite each of the four posts.

B.5 |Requirements

Under the conditions of B.4, three of four surfaces S1 to S4 shall be in contact with the annular surface of their respective
posts, apd any gap between theremaining surface S and the annular surface of its post shall not exceed 0,1 mm.
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Annex C

(normative)

Format of the Sector Data field

C.1  Contents of Sector Data field
The byfes in the Sector Data field constitute an ordered sequence A, . The elements of A, are, depending on the/value of n:
1<n<2048: An=Dn User data bytes
2049 2088 : An=Fm Vendor Unique / SIP bytes
2089 2098 : An=Ck CRC check bytes

2099 2352:A,=E;; ECC check bytes,

where
m=n-2048

k=n-2088
s={(n-2099)mod 16 } + 1
t=int{(n-2099)/16} +1
The nofation int{x} denotes the largest integer not greater than x; (x mod y) denotes the remainder of the integer diyision x/y.
The orfler of the user data bytes D,, is the same as the order in which they are input into the controller of the drive, i.e. D;
comes [irst.

C.2 | Interleaving

Before|the ECC and CRC bytes are calculated, the-bytes in the Data field are sixteen-way interleaved. For that purpose, the

first thfee sub-groups of A, are mapped onto @ two-dimensional matrix B;; with 131 rows and 16 columns (se¢ table C.1).
Thus

for1 < n < 2088: B,y:A,,,
where
i=130-mt{ (n-D)/16}
j=(n-1) mod\l6

C.3 | CRC andECC
C.3.1 | General

The CTC and ECC shall be computed over the Galois field based on the primitive polynomial

Gp(x)=x8+x5+x3+x2+1

The elements of the field area’ = (ﬂ’ )88, where f is a primitive root of G, (x). The value of the n-th bit in a byte is the
coefficient of the n-th power of , where0<n <7, when B is expressed on a polynomial basis.
C3.2 CRC

The generator polynomial for the CRC bytes shall be
i=143

_ i
Gc— H(x+a )
i=136
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The eight check bytes of the CRC shall be computed over the user data and the 40 F,, bytes. The information polynomial shall

be

i=130 j=15 7

=13 ( %Bi, AT+ %Bo,ij
P

=l j=

The contents of the eight bytes C; of the CRC are defined by the residual polynomial

The storage 1d

C33 EC(Q

The primitive
ECC shall be

The 256 ched
corresponding

where 0< j <

R (O I'C\,&}.LR od-G ()

cations for the coefficients of the polynomial are specified by

k=8
-k
Ro(x) =Y Cpx®
k=1

polynomial and the elements shall be as specified in C.3.1. The generator polynomialfor the check bytes

i=135

G, = H (x +ai)
i=120

k bytes of the ECC shall be computed over the user data, the“40 F,, bytes and the eight CRC bytes
nine information polynomials shall be

i=130

1

ICj: ZBUX
i—0

8

The contents ¢f the 16 check bytes Eg, for each polynomial I; (x) are defined by the sixteen residual polynomials

The storage 1d

The bits of thg
in the above fi

C4 Sect
The Sector In

Rei(x) = 1,;(x)x'® mod G, (x)

cations for the coefficients of the;polynomials are specified by

t=16
Rej(x)= Y E(jsnx'S™
t=1

p computed checkK bytes shall be inverted before they are encoded into channel bits, as indicated by the use
brmula and E in¢table C.1.

pr Interleave Parity (SIP)

terleave Parity consists of 40 bytes data. The primitive polynomial and the elements shall be as specifi

C.3.1. The genetator polynomial for the check bytes of the SIP shall be

f the

The

ed in

119

G.(x)=[[x+a')

i=118

The SIP shall be computed over the user data, the 40 SIP bytes, the eight CRC bytes and th 256 ECC bytes of the previous
sector ( (n - 1)th sector ) as shown in figure C.1.
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Sector n-1 Sector n

Figure C.1 - The arrangement of SIP

i=130 j=15
—_1 J — l
x4 Fy=[ Y (Y (BT THE9I0 )2 med G (x)
i=124 j=0
i=123 j=15

xH =Y (Y (By)x 15N mod G (x)

i=116 j=0
i=115 j=15

xtFe=[ Y, (Y (ByxS 0919y 1mod G (x)

i=109 j=0
i=108 j=15

x+F=[Y (2 (Bij)x(IS—j+(i—102)xl6))x2]modGS(x)

i=102 =0
i={01 =15

x4 Fg =0, (Y (By)x137ITE39X10) )2 1mod G (x)

i=94 j=0
i=93 j=15 o

A F :[z ( 2 (Bij)x(IS—]+(z—87)x16))xZ]modGs(x)
i=87 j=0
i=86 j=15 o

x4 Fig = z ( z (B,-j)x(15‘1+(”124m6))x2]modGS(x)
i=80 j=0
i=79 j=15

Sector n+1

tents of the 40 check bytes F; to F consist of 20 pairs of parity bytes defined by the second residual polypomials

X+ Fg=13( D (Bij)x(IS—j+(i—72)><16))x2]m0dGs(x)
=72 j=0

i=71 j=15

P =13 (Y (B, <157 0=69X19).2 11004 G, (1)
i=65 j=0
i=64 j=15 o

=Y, (Y (Byx1 X932 1mod Gy (x)
i=58 j=0
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i=57 j=15
Fy - x+Fp=[ Y (Y, (By)x1 /019y, 2 mod G (x)
i=50 j=0
i=49 j=15 o
Fyy-x+Fpy=[ Y (Y, (By)x 15 489X19y, 2 mod G (x)
i=43 j=0
i=42 j=15 o
Fys-x+Fg=[ 3. (Y, (By)x 157+ 07389X193, 21 mod G (x)
1=36 =0
i=35 j=15 o
Fyp x+Fg=[ Y, (Y, (By)x5 /T E2X10):21mod G (x)
i=28 j=0
i=27 j=15 o
Fyo-x+Fy=[ Y, (Y, (By)x1> 201932 1mod G (x)
i=21 j=0
=20 j=15 o
Fy-x+Fp=[Y (Y By)xPH19X9%21mod G (x)
i=14 j=0
i=13 j=15 o
Fyy-x+ Fyy=[ 3. ( Y, (By)x> 710102 1mod G (x)
i=6 j=0
i=5 j=15
Fis-x+Fe=[Y (Y (By)x"5 DXy 2 1mod G ()
i=—1 j=0
i=—2 j=15 .
Fyp-x+Fg=[Y (Y, (By)x 78102 im0d G (x)
i=—8 j=0
i=—9 j=15 o
Fyg x+Fg=[ Y. (Y, (By)x3 /@910, 21m04 G, (x)
i=—16 j=0
The SIP (F) to Fyp ) is computed over 2 352 bytes.of the previous sector. In the case of a Fully Embossed disk the SIP of the
last sector i stored in the SIP area of the firstisector of the Inner Test Zone. The SIP of the last sector in the last embossed
band is storgd in the UD/SIP bytes of the first'sector in the first embossed band.
C.5 Recording Sequence
The bytes df the Sector Data field-shall be recorded on the disk immediately after the Reference data. Their order ghall be
according t¢ sequence A, .
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Table C.1 - Data field configuration. The indices i and j of bytes B;; are given along the sides of the matrix

Row No. i

11 12 13 14 15

10

0

Column No. j
—>
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Annex D
(normative)

Contents of the Control Zones

D.1 Contents of the GEP Zones

The GEP Zqgne consists of Media characterization data. Page Numbers 0 to 4 include media parameters and Page Nurb

9 include segment information.

Page Numhber 0: Format type (MSB) / Media type (LSB)

Bit 15
Bit 14

Bits 13t0 8
Bits 7to 4

Bits3t0 0

Page Number 1: Format Descriptor 1{(MSB) /Format Descriptor 2 (LSB)

Bit 15

Bits 14 to 12
Bit 11

Bits 10to 8
Bit7

Bits 6 to 4

Bit3
Bits2to 0

Page Number 2: Track number of the first track of SFP Zone in Outer Control Zone (MSB/LSB)

These two bytes shatlspecify the track number of the first track of the SFP Zone in the Outer Control Zone. It shall b
(FFF4) reprpsenting track number - 12.

Page Numbhe

shall be set to ONE indicating a media with grooves.

shall be set to ONE indicating a media where the Servo Channel bit position
Segment Mark indicates the type of the Data segment.

These bits shall be set to ZERO.

0000: indicates a fully embossed disk.

0010: indicates a fully rewritable disk.

1010: indicates a partially embossed disk.

0000: indicates a capacity of 650 Mbytes per cartridge.

shall be set to ONE indicating the.sample servo tracking method.
shall be set to 010 indicating’a ZCAV.

shall be set to ZERO.

shall be set to 110 indicating NRZI coding.

shall be set to ZERO.

specify the, error correction code : 010 indicates R-S LDC degree 16 with a
interleave:

shall.be set to ZERO.

ers S to

of the

1 6-way

repfesent in binary notation a number n such that 256 x 2" equals the number of usgr bytes

per sector. These bits shall be set to 011 to indicate the 2 048-byte sectors specified
International Standard.

by this

£ set to

These two bytes shall specify the track number of the first track of the SFP Zone in the Inner Control Zone. It shall be set to
(4509) representing track number 17 673.

Page Number 4: Maximum read power (MSB) / Reserved (LSB)

The MSB shall specify the maximum read power Pg, in milliwatts, permitted for reading the Control Zones. It is specified as a

number # such that

n= ZOPR.

The MSB shall be set to n = (20), representing a maximum read power of 1,6 mW. The LSB shall be set to (FF).
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Page Number 5: Clock ratio of Outer Control Zone (MSB) / Number of segments per sector in Outer Control Zone

(LSB)

The MSB shall specify the clock ratio Q of the data clock to the servo clock in the Outer Control Zone. A frequency of the
data clock fj is specified such that

0
fd :fos

where f{

The MS|
shall be

Page N
(LSB)

The MS
clock fy4

where f

The MS

1s the frequency of the servo clock.

B shall be set to Q = (30). The LSB byte shall specify the number of segments per sector of the Outetr Con]
set to (41).

B shall specify the clock ratio Q of the data clock to the servo clock in the Inner Contr6l Zone. A frequency]
is specified such that

0
fd zgzxfs

is the frequency of the servo clock.

shall be lset to (82).

Page N

The MS
number

Page Number 8: Number of segments per track (MSB/LSB)

Theses
track.

Page Number 9: Number of Address Segments per track (MSB) /Reserved (LSB)

The MS

B byte shall be set to Q = (18). The LSB byte shall specify the number of segments per sector of Inner Conf]

B shall specify the number of Servo Channel bits pér segment. It shall be set to (D8). The LSB shall
of Servo Channel bits in the Servo field of each segment. It shall be set to (18).

wo bytes shall specify the number of segments per track, and shall be set to (0578) representing 1 400 se

rol Zone. It

imber 6: Clock ratio of Inner Control Zone (MSB) / Number of segments per sector;of Inner Cohtrol Zone

of the data

ol Zone. It

mber 7: Number of Servo Channel bits per segment (MSB) / Number of servo clocks per Servo field (LSB)

specify the

pments per

T
7

D.2

B shall specify the number of ‘Address Segments per track. It shall be set to (64). The LSB shall be set to (FF
Table D.1 - Summary of the contents of the GEP Zone
Page Number Fully Rewritable | Partially Embossed Fully Embossed

0 (C020) (COA0) (4000)

1 (A623) (A623) (A623)

2 (FFF4) (FFF4) (FFF4)

3 (4509) (4509) (4509)

T (Z0FF) (Z0FF) (20FF)

5 (3041) (3041) (3041)

6 (1882) (1882) (1882)

7 (D818) (D818) (D818)

8 (0578) (0578) (0578)

9 (64FF) (64FF) (64FF)
Contents of the SFP Zones

Each sector of the SFP Zones shall include 2 048 bytes of information numbered 0 to 2 047 and grouped in five sections;
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Bytes 0 to 19
Bytes 20 to 29

Media characterization data

Recording control data

Bytes 30 to 99 System data
Bytes 100 to 419 Band data

Bytes 420 to 2 047 Unspecified data
D.2.1 Me

Bytes 0 to 19 shall be identical with the 20 bytes of the contents of the GEP Zone, specified in D.1.

Byte 0: Fo

©ISO/IEC

at Type

This byte is iidentical with the MSB of Page Number 0 in the GEP Zone.
Byte 1: Media Type

This byte is identical with the LSB of Page Number 0 in the GEP Zone.

Byte 2: Formpat Descriptor 1

This byte is identical with the MSB of Page Number 1 in the GEP Zone.

Byte 3: Format Descriptor 2

This byte is

jdentical with the LSB of Page Number 1 in the GEP Zone.

Byte 4: Tra¢k number of the first track of SFP Zone in Outer ControlZone (MSB)

This byte is

Byte 5: Tra

This byte is

Byte 6: Tra

This byte is

Byte 7: Tra

This byte is

Byte 8: Maj

This byte is
Byte 9: Res
This byte is
Byte 10: CI
This byte is

Byte 11: Nu

This byte is

dentical with the MSB of Page Number 2 in the GEP Zone.

tk number of the first track of SFP Zone in Outer Control Zone (LSB)
dentical with the LSB of Page Number 2 in the GEP Zone.

tk number of the first track of SFP Zone in Inner Control Zone (MSB)
dentical with the MSB of Page Number'3\in the GEP Zone.

tk number of the first track of SFP Zone in Inner Control Zone (LSB)
jdentical with the LSB of Page’Number 3 in the GEP Zone.

fimum read power

identical with the MSBZof Page Number 4 in the GEP Zone.

erved

identical withithe LSB of Page Number 4 in the GEP Zone.

bek ratio-of Outer Control Zone

identical with the MSB of Page Number 5 in the GEP Zone.

mber of segmenE per sector of Uuter Control Zone

identical with the LSB of Page Number 5 in the GEP Zone.

Byte 12: Clock ratio of Inner Control Zone

This byte is

identical with the MSB of Page Number 6 in the GEP Zone.

Byte 13: Number of segments per sector of Inner Control Zone

This byte is

identical with the LSB of Page Number 6 in the GEP Zone.

Byte 14: Number of Servo Channel bits per segment

This byte is
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Byte 15: Number of servo clocks per Servo field

This byte is identical with the LSB of Page Number 7 in the GEP Zone.
Byte 16: Number of segments per track (MSB)

This byte is identical with the MSB of Page Number 8 in the GEP Zone.
Byte 17: Number of segments per track (LSB)

This byfe s Tdemticat withr the £ESB-of Page Number 8 trthe GEP-Zome:

Byte 1§: Number of Address Segments per track

This byfe is identical with the MSB of Page Number 9 in the GEP Zone.

Byte 19: Reserved

This byte is identical with the LSB of Page Number 9 in the GEP Zone.

D.2.2 | Recording Control data

Bytes 20 to 29 specify the laser wavelength and the baseline reflectance, and track pitch.

Byte 2(: Wavelength

This byte shall specify the wavelength L;, in nanometres, of the drive as a number n such that
n=1/5xL

This byjte shall be setto n = (89).

Byte 21: Reflectance

This byte shall specify the reflectance R; of the disk measured-at wavelength L; as a number » such that
n =100 x R;

The coptent of this byte is specified by media manufacturers.

Byte 22: Track Pitch

This byfte shall specify the track pitch in micrometres times 100. It shall be set to (78) representing a track pitch of 1,20 pm.
Bytes 23 to 29: Reserved

These bytes shall be set to (FF).

D.2.3 | System data

Byte 3): Highest tracknumber of the Data Zone (MSB)

This byte shall specify-the most significant byte of a track number of the highest track in the Data Zone. It shall be set to (45)
representing thesMSB of track number 17 665.

Byte 31: Highest track number of the Data Zone (LSB)

This byte-shall specify the least significant byte of a track number of the highest track in the Data Zone. It shall be set to (01)
representing the LSB of track number 17 665.

Byte 32: Highest sector number of the Data Zone (MSB)

This byte shall specify the most significant byte of a sector number of the highest sector in the Data Zone. It shall be set to (04)
representing the MSB of track number 321 099.

Byte 33: Highest sector number of the Data Zone

This byte shall specify the middle byte of a sector number of the highest sector in the Data Zone. It shall be set to (E6)
representing the middle byte of track number 321 099.
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Byte 34: Highest sector number of the Data Zone (LSB)

This byte shall specify the least significant byte of a sector number of the highest sector in the Data Zone. It shall be set to
(4B) representing the LSB of track number 321 099.

Byte 35: Sector number of the first sector of DDS1 (MSB)

This byte shall specify the most significant byte of a sector number of the first sector of the Disk Definition Structure in
DMAL. This value depends on the Media Type. In case of Type R/W disks it shall be set to (00) representing the MSB of
sector numbgr-8

Byte 36: Sector number of the first sector of DDS1

This byte shgll specify the middle byte of a sector number of the first sector of the Disk Definition Structure-in DMATY. This

value depends on the Media Type. In case of Type R/W disks it shall be set to (00) representing the middle’byte of [sector
number 0.

Byte 37: Sector number of the first sector of DDS1 (LSB)

This byte shpll specify the least significant byte of a sector number of the first sector of thé\Disk Definition Structure in
DMAL. This|value depends on the Media Type. In case of Type R/W disks it shall be set to (00))representing the LSB offsector
number 0.

Byte 38: Sector number of the first sector of DDS2 (MSB)

This byte shpll specify the most significant byte of a sector number of the first_sector of the Disk Definition Strucfure in
DMAZ2. Thig| value depends on the Media Type. In case of Type R/W disks. it‘shall be set to (00) representing the MSB of
sector numbgr 16.

Byte 39: Sedgtor number of the first sector of DDS2

This byte shall specify the middle byte of a sector number of the_ first sector of the Disk Definition Structure in DMAZ. This
value depends on the Media Type. In case of Type R/W disks\it’ shall be set to (00) representing the middle byte of [sector
number 16.

Byte 40: Sedtor number of the first sector of DDS2 (LSB)

This byte shpll specify the least significant byte 0f ja sector number of the first sector of the Disk Definition Strucfure in
DMAZ2. This|value depends on the Media Type. In case of Type R/W disks it shall be set to (10) representing the LSB of]|sector
number 16.

Byte 41: Sedtor number of the first sector of DDS3 (MSB)

This byte shill specify the most significant byte of a sector number of the first sector of the Disk Definition Strucfure in
DMA3. Thik value depends on‘the Media Type. In case of Type R/W disks it shall be set to (04) representing the MSB of
sector numbgr 321 068.

Byte 42: Sedtor number‘of-the first sector of DDS3

This byte shall specifysthe middle byte of a sector number of the first sector of the Disk Definition Structure in DMA3. This
value depends on the Media Type. In case of Type R/W disks it shall be set to (E6) representing the middle byte of|sector
number 321 D68-

Byte 43: Sector number of the first sector of DDS3 (LSB)

This byte shall specify the least significant byte of a sector number of the first sector of the Disk Definition Structure in
DMAZ3. This value depends on the Media Type. In case of Type R/W disks it shall be set to (2C) representing the LSB of
sector number 321 068.

Byte 44: Sector number of the first sector of DDS4 (MSB)

This byte shall specify the most significant byte of a sector number of the first sector of the Disk Definition Structure in
DMAA4. This value depends on the Media Type. In case of Type R/W disks it shall be set to (04) representing the MSB of
sector number 321 084.
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Byte 45:

Sector number of the first sector of DDS4

ISO/IEC 15498:1997 (E)

This byte shall specify the middle byte of a sector number of the first sector of the Disk Definition Structure in DMA4. This
value depends on the Media Type. In case of Type R/W disks it shall be set to (E6) representing the middle byte of sector

number

Byte 46:

321 084.
Sector number of the first sector of DDS4 (LSB)

This byte shaJl spec1fy the least sxgmﬁcant bytc of a sector number of the ﬁrst sector of the Disk Deﬁnmon Structure in

DMAA4.

Byte 47

Number of tracks in the Test Zone

This byte shall specify the number of tracks in the Test Zone. It shall be set to (05).

Byte 48

This byte shall specify the number of sectors in the set of DMAs: DMA 1 and 2 or DMA 3 and4.,1t shall be set to (

Byte 49

This byt

Number of Sectors in the set of DMAs

Total number of the Spare Sectors (MSB)

MSB offsector number 2 048.

Byte 50

This byt

LSB of
Byte 51

Total number of the Spare Sectors (LSB)

bector number 2 048.

Number of bytes in the Sector Data field of a sector (MSB)

This byte shall specify the most significant byte of the number of the bytes in the Sector Data Field of a sector. It sh

(09) rep|
Byte 52

resenting the MSB of byte number 2 352.
Number of bytes in the Sector Data Field of-a sector (LSB)

This byte shall specify the least significant byte of the number of the bytes in the Sector Data Field of a sector. It sh

30) rep
Byte 53

resenting the LSB of byte number 2 352.

Number of Data Channel bits in Reference data of a sector

This byte shall specify the number of the)Data Channel bits in Reference data. It shall be set to (42).

Byte 54

Number of Data Channel bits in Post-write field of a Data Segment

This byte shall specify the nuniber of the Data Channel bits in Post-write field. It shall be set to (04).

Byte 55
This byt
Byte 56
This byt
Bytes 5’

Number of Data Channel bits in Pre-write field of a Data Segment
e shall specify’the number of the Data Channel bits in Pre-write field. It shall be set to (OC).
Number-of bands in the Data Zone

e shall specify the number of bands in the Data Zone. It shall be set to (10).

the LSB of

20).

e shall specify the most significant byte of the total number of the Spare Sectdrs) It shall be set to (08) reprgsenting the

e shall specify the least significant byte of the total number of the‘Spare Sectors. It shall be set to (00) representing the

hl] be set to

11 be set to

710 69: Reserved

These bytes shall be set to (FF).
Bytes 70 to 91: Control bytes

These bytes shall contain the values for bytes 0 to 21 of the DDS as shown in table D.2. These control bytes shall be defined
by the manufacturer at the time the disk is manufactured. The control bytes can be used by the user as a input to the format

process

and to recover the contents of the DDS if lost through machine error or if inadvertently overwritten.
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Table D.2 - Content of the Control bytes

©ISO/IEC

Byte Description Fully Partially Fully
No. Rewritable Embossed Embossed
70 DDS Identifier (0A) (0A) (0A)
71 DDS Identifier (0A) (0A) (0A)
72 Reserved (00) (00) (00)
73 00) 00) (00)
74 Number of groups MSB (00) (00) (00)
75 Number of groups LSB (1 or 16) (00) (10) 01)
76 Band 0 Type (01) (01/02) (02)
77 Band 1 Type (01) (01/02) (02)
78 Band 2 Type (01) (01/02) (02)
79 Band 3 Type (01) (01/02) (02)
80 Band 4 Type 01) (01/02) 02)
81 Band 5 Type (01) (01/02) 02)
82 Band 6 Type (01) (01/02) (02)
83 Band 7 Type (01) (01/02) (02)
84 Band 8 Type 1) (01/02) 02)
85 Band 9 Type 01y (01/02) (02)
86 Band 10 Type (01) (01702) (02)
87 Band 11 Type 1) (01/02) (02)
88 Band 12 Type (01) (01/02) (02)
89 Band 13 Type ((JB) (01/02) (02)
90 Band 14 Type (01) (01/02) (02)
91 Band 15 Type 01) (01/02) (02)

Bytes 92 to/99: Reserved
These byteq shall be set to (FF).
D.2.4 Bgnd data

Bytes 100

band. The b

Byte (100 4 n x 20) to (119 + n x20)! Band data for Bandn (n: 0to 15)
Byte (100 4  x 20): Track number of the first track of Band n (MSB)

This byte shall specify théumest significant byte of a track number of the first track of the Band n.

Byte (101 4 n x 20): Track number of the first track of Band n (LSB)

This byte shall specify the least significant byte of a track number of the first track of the Band n.
Byte (102 1 7.x 20): Number of tracks in Band n (MSB)

0 419 shall specify informatipn,for band 0 to 16. Each 20 bytes shall contain a single set of band data f}
yte assignments of band dafa are shown in table D.3. The values of the band data depend on the Media type

or each

This byte shall specify the most significant byte of a number of tracks in Band n.
Byte (103 + n x 20): Number of tracks in Band n (LSB)

This byte shall specify the least significant byte of a number of tracks in Band ».

Byte (104 + n x 20): Number of sectors in Band n (MSB)

This byte shall specify the most significant byte of a number of sectors in Band n.

Byte (105 + n x 20): Number of sectors in Band n

This byte shall specify the middle byte of a number of sectors in Band n.
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Byte (106 + n x 20): Number of sectors in Band n (LSB)
This byte shall specify the least significant byte of a number of sectors in Band n.

Byte (107 + n x 20): Number of Sectors in User Area of Band n (MSB)

This byte shall specify the most significant byte of a number of the sectors in User Area of Band n.

Byte (108 + n x 20): Number of Sectors in User Area of Band »
This byte-shall specify the middle byte of anumber of the sectorsin User Arcaof Band

Byte (199 + n x 20): Number of Sectors in User Area of Band n (LSB)

This byte shall specify the least significant byte of a number of the sectors in User Area of Band n.

Byte (110 + n x 20): Reserved for Band n

This byfe shall be set to (00).

Byte (1111 + n x 20): Reserved for Band n

This byfe shall be set to (00).

Byte (112 + n x 20): Number of the Pre-buffer Sectors in Band n (MSB)

This byte shall specify the most significant byte of a number of the Pre-buffer Sectors in Band .
Byte (113+ n x 20): Number of the Pre-buffer Sectors in Band n (LSB)

This byfe shall specify the least significant byte of a number of the Pre-buffer Sectors in Band n.
Byte (1j14+ n x 20): Number of the Post-buffer Sectors in Band.n.(MSB)

This byte shall specify the most significant byte of a number ofithe Post-buffer Sectors in Band n.
Byte (1[15+ n x 20): Number of the Post-buffer Sectors in Band n (LSB)

This byfe shall specify the least significant byte of a iumber of the Post-buffer Sectors in Band n.
Byte (1]16+ n x 20): Number of segments per sector in Band n

This byge shall specify the number of a segments per sector in Band n.

Byte (1]17+ n x 20): Clock Ratio in Band n

This byte shall specify the clock ratio O of the data clock to the servo clock in Band n. A frequency of datd clock f; is

specifigd as a formula such that
Q
- = Y
fa ) fs
where /], is the frequency of the servo clock.
Bytes ([118 + 7x 20) to (119 + n x 20): Reserved for Band n
These Qytes shall be set to (FF).
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Table D.3 - Byte assignment of the band data in the SFP Zone

Band First Number Number Number Numberof Number of Numberof Clock

No. track of of of Pre-buffer Post-buffer segments ratio
number tracks sectors User Sectors  Sectors Sectors per sector 0

0 Byte Byte Byte Byte Byte Byte Byte Byte
100, 101 102,103 104to 106 107to 109 112,113 114,115 116 117

1 Byte Byte By Byte Byt Byte Byte Byte
120, 121 122,123 124t0 126 127 to 129 132,133 134,135 136 137

2 Byte Byte Byte Byte Byte Byte Byte Byte
140, 141 142,143 144 to 146 147 to 149 152, 153 154, 155 156 157

3 Byte Byte Byte Byte Byte Byte Byte Byte
160,161 162,163 164 to 166 167 to 169 172,173 174, 175 176 177

4 Byte Byte Byte Byte Byte Byte Byte Byte
180,181 182,183 184to 186 187 to 189 192,193 194, 195 196 197

5 Byte Byte Byte Byte Byte Byte Byte Byte
200,201 202,203 204 to 206 207t0209 212,213 214, 215 216 217

6 Byte Byte Byte Byte Byte Byte Byte Byte
220,221 222,223 22410226 227t0229 232,233 234, 235 236 237

7 Byte Byte Byte Byte Byte Byte Byte Byte
240,241 242,243 244to246 247t0249 252,253 254, 255 256 257

8 Byte Byte Byte Byte Byte Byte Byte Byte
260,261 262,263 264to266 267to269 272,273 274, 275 276 277

9 Byte Byte Byte Byte Byte Byte Byte Byte
280,281 282,283 284to0286 287t0289 292,293 294, 295 296 297

10 Byte Byte Byte Byte Byte Byte Byte Byte
300, 301 302,303 304 to 306,307 to 309 312,313 314, 315 316 317

11 Byte Byte Byté Byte Byte Byte Byte Byte
320,321 322,323 324t0.326 32710329 332,133 334, 335 336 337

12 Byte Byte Byte Byte Byte Byte Byte Byte
340, 341 342,343-344 to 346 3471t0349 352,353 354, 355 356 357

13 Byte Byte Byte Byte Byte Byte Byte Byte
360, 361 -362;363 364 to 366 367to369 372,373 374, 375 376 377

14 Byte Byte Byte Byte Byte Byte Byte Byte
380,381 382,383 384to386 387t0389 392,393 394, 395 396 397

15 B_ytu B_ytv B_yt\, B_ytb B_ytb ByLC ByLC B_yI.C
400, 401 402,403 404 to 406 407 to 409 412,413 414, 415 416 417

D.2.5 Unspecified data
Byte 420 to 2047

The contents of these bytes are not specified in this International Standard. They may contain an identification of the
manufacturer. They shall be ignored in interchange.

D.2.6 Summary of the contents of the SFP Zone

Table D.4 summarizes the contents of the SFP Zone. In case of Partially Embossed disks, the values of bytes 35 to 46 vary.
The values in these bytes shown in the table are one of the examples.
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Table D.4 - Summary of the contents of the SFP Zone

Fully Partially Fully

Rewritable Embossed Embossed
Byte 0 to 19 Same as GEP Zone Same as GEP Zone Same as GEP Zone
Byte 20 137 137 137
Byte 21 =1 =1 1
Byte 22 120 120 120
Byte 23 to 29 Reserved Reserved Reserved
Byte 30,31 17 665 17 665 17 665
Byte 32, 33, 34 321 099 321 099 321 099
Byte 35, 36, 37 0 0* -1
Byte 38, 39, 40 16 16 * -1
Byte 41, 42, 43 321 068 103 904 * -1
Byte 44, 45, 46 321084 103 920 * -1
Byte 47 5 5 5
Byte 48 32 32 32
Byte 49, 50 2048 2048 2048
Byte 51, 52 2352 2352 2352
Byte 53 66 66 66
Byte 54 4 4 4
Byte 55 12 12 12
Byte 56 16 16 16
Byte 57 to 69 Reserved Reserved Reserved
Byte 70 to 91~ DDS Information = DDS Information = DDS Information
Byte 921099 Reserved Reserved Reserved
Byt€ 100 to 419 Band data Band data Band data

NOTE - The values of.bytes 35 to 46 in Partially Embossed in the table are the values in the case of the disk where band 0 to 4 are rewritable

15 embosked.
Tables 1.5 and D.6 show the examples of the contents of band data. Values of band data depend on the Media Typ

and band 5 to

e. Numbers

of the Pre-buffer Sectors and the Post-buffer Sectors are valid in case of Partially Embossed disks.
Notes to tables D.5 and D.6 :

Number of Sectors = Number of User Sectors + Number of Pre-buffer Sectors + Number of Post-buffer Sectors
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Table D.5 - Contents of Band Data: example 1

GRP1/16-R/W or GRP1-ROM

©ISO/EC

Band First Number Number Number Number of Number of Number of Clock
No. track of of of Pre-buffer Post-buffer segments ratio
number tracks sectors User Sectors  Sectors Sectors per sector 0
0 0 848 20 800 20 800 0 0 53 48
1 848 864 20 800 20 800 0 0 54 47
2 1712 880 20 800 20 800 0 0 55 46
3 2592 912 20 800 20 800 0 0 57 45
4 3504 944 20 800 20 800 0 0 59 43
5 4 448 976 20 800 20 800 0 0 61 42
6 5424 1024 20800 20 800 0 0 64 40
7 6 448 1056 20800 20 800 0 0 66 39
8 7 504 1120 20800 20 800 0 0 70 37
9 8 624 1184 20800 20 800 0 0 74 35
10 9 808 1216 20800 20 800 0 0 76 34
11 11024 1296 20800 20 800 0 0 81 32
12 12320 1392 20800 20 800 0 0 87 30
13| 13712 1488 20800 20 800 0 0 93 28
14] 15200 1696 20800 20 800 0 0 106 25
15 16 896 770 9100 9 100 0 0 110 24
Table D.6 - Contents of Band Data: example 2
GRP16-PROM ( 0 to 4: R/W, Band 5 to 15: ROM, Buffer Sectors: 64 )
Band First Number Number Number “ Number of Number of Number of Clock
No track of of of Pre-buffer Post-buffer segments ratio
number tracks sectors User Sectors  Sectors Sectors per sector 0
0 0 848 20 800 20 800 0 0 53 48
1 848 864 20 800 20 800 0 0 54 47
2 1712 880 20'800 20 800 0 0 55 46
3 2592 912 20 800 20 800 0 0 57 45
4 3504 944 20 800 20 736 64 0 59 43
5 4 448 976 20 800 20 800 0 0 61 42
6 5424 1024 20800 20 800 0 0 64 40
7 6 448 1056 20800 20 800 0 0 66 39
8 7504 1120 20800 20 800 0 0 70 37
9 8 624 1184 20800 20 800 0 0 74 35
10 9 808 1216 20800 20 800 0 0 76 34
11 11024 1296 20800 20 800 0 0 81 32
12 12320 1392 20800 20 800 0 0 87 30
13 13712 1488 20800 20 800 0 0 93 28
14 15200 1696 20800 20 800 0 0 106 25
15 16 896 770 9100 9100 0 0 110 24
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Annex E
(normative)

Level Clamping Circuit

A Level clamping circuit shall be used to measure the imbalance of the Channel 2 signal.

ISO/IEC 15498:1997 (E)

A Charfnel 2 signal shall be level-clamped to reduce the Tow frequency base Tine fluctuation. The circuit consists of a buffer

amplifi¢r, sample-holder 1, sample-holder 2, and an operational amplifier as shown in figure E.1.

A raw Channel 2 signal is added to the buffer amplifier input and the output is directly connected to the positive finput of the
operatignal amplifier. The output of the buffer amplifier is blanched through sample-holder 1, through“sample-holder 2 and

finally {o the negative input of the operational amplifier.

The samiple hold timing pulses are defined relating to the servo fields as shown in figure E.2 using a timing circuit which is not

indicatdd in the figures, then they are added to each sample-hold control input entries.

The levgl-clamped channel 2 signal will appear on the operational amplifier output terminal.

Raw Channel 2

Input
Sample Holder 1 Sample Holder 2

Ea

Sample Control J 9;"

Pulse 1

Sample Control
Pulse 2

Figure E.1 - Level clamping circuit

V@)

Clamped
Channel 2
Output
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Pre-write Post-write
field field
Servo
field \l/ Data field \L
D —

7

Raw Channel 2 Input
(analog wave form)

Sample level

Signal A
level

1 Servo Channel bit

F{mple Control Pulse 1

Sqmple Control off
Pidlse Sample Control Pulse q‘

on

1 Servo Channel bit /
L ] ] L L ] | ! ] ] ] 3

f
0 209 40 60 80 100 120 140 160 180 200 =<

(@]
Time [ Servo C hannel bit ]

96-0108-A

Figure E.2 - Sample hold timing
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