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Foreword

ISO (the Inl:mational Organization for Standardization) and IEC (the International Electrotechnical Comnluission) form the
specialized pystem for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective.organizgtion to deal with
particular figlds of technical activity. ISO and IEC technical committees collaborate in fields of mutudl interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC-also take part ip the work.

In the field [of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the national bodies casting a vote.

International Standard ISO/IEC 15498 was prepared by ECMA (as ECMA-239)-and was adopted, under a special “fast-track
procedure”, py Joint Technical Committee ISO/IEC JTC 1, Information techriology, in parallel with its approval by national
bodies of ISQ and IEC.

Annexes A tp N form an integral part of this International Standard. Annexes P to W are for information only
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Introduction

This International Standard specifies the characteristics of 90 mm Optical Disk Cartridges (ODC) with a

Capacity of
650 Mbytes per cartridge.

The format for th¢ information on the disk is known as HS-1 (“Hyper Storage”).
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INTERNATIONAL STANDARD ©ISO/IEC ISO/IEC 15498:1997 (E)

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 R/W Provides for data to be written and read many times over the recording surface of the disk using
the thermo-magnetic and magneto-optical effects

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

Typ¢ O-ROM Provides for the recording surface of the disk to be embossed and reproduced by sfamping or other
means. This type of disk is read without recourse to the magnetotoptical effect.

Type R/W, Type P-ROM and Type O-ROM are also referred to as “fully rewritable”, “partially embogsed” and “fully
embossed”, respectively.

This Internatjonal Standard specifies
— the conditions for conformance testing and the Reference Drive;
— the envirgnments in which the cartridges are to be operated and storéd;

— the mechgnical and physical characteristics of the cartridge, solas to provide mechanical interchangeability between data
processing systems;

— the forma} of the information on the disk, called HS-1 (HS stands for “Hyper-Storage”), including the phypsical disposition
of the tradks and sectors, the error correction codes, and the recording method used;

— the charadteristics of the embossed information on the disk;
— the magngto-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 thie disk.

This International Standard provides for interchange between optical disk drives. Together with a standard for|volume and file
structure, it pfovides for full data interchange between data processing systems.

2 Conformance
2.1 Optical disk cartridge (ODC)

A claim of conformance With this International Standard shall specify its Type. An ODC shall be in conformanle if it meets all
mandatory requirements specified herein for that Type.

2.2 Ge

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 Definitions

For the purposes ,m_],n,ternaf;nnal Qtandqrd’ the fn"nwing definitions applv

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 Channél bit: The smallest element for the representation of data on a disk. It is recorded as either a space
or a mark.

4.4 clampifg zone: The annular part of the disk within which the clamping forCe,is applied by the clamping
device.

4.5 control| zone: A zone containing the information on media parameters-and format necessary for writing
and reading the [remaining tracks of the optical disk.

4.6 Cyclic Redundancy Check (CRC): A method for detecting errors’in data.

4.7 data clpck: A clock for data detection and data recording;.generated by a PLL synchronizgd to servo
marks.

4.8 defect 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 pnto which
the clamping zdne of the disk is clamped, and which issnormal to the axis of rotation.

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

4.12 Error {Correction Code (ECC):"An error-detecting code designed to correct certain kinds ¢f errors in
data.

4.13 field: A subdivision of a segment.
NOTE - Subdivisiond of a sector which are'named ‘field’ are not fields in the sense of this definition.
4.14 format} The arrangement of information on the disk.

4.15 frame:|The smallest addressable part of a track in the Information Zone of a disk that can Qe accessed
independently qf other parts of the zone.

4.16 flyable|zone: A part of the protective coating area over which the slider with a magnetic head cgn 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 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.

4.23 magnetic field modulation: A technique for recording encoded information on the disk by switching a
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, 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 - Subdivisions of a segment which are named 'mark' are not marks in the sense of this definition.

4.25 optical disk: A disk that will accept and retain information in the form of marks in a re¢ording layer, that
can be readl with an optical beam.

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

4.27  pdlarization: The direction of polarization of an optical beam is the direction,of the electric vector of the
beam.

NOTE - The glane of polarization is the plane containing the electric vector and the direction of propagation of the beam. The polarifation is right-handed
when to an ofpserver looking in the direction of propagation of the beam, the endpoint of the electric\vector would appear to desdribe an ellipse in the
clockwise senge

4.28 prjotective coating: A layer coated on top of the recording layer to protect from environmjental influences
and emergency landing of magnetic head.

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

430 recording magnetic field: The magnetic field ithat switches between two opposite flirections (both
perpendicilar to the disk surface) according to the encoded'information. When the focus spot of a Jaser beam heats

the disk syfficiently, this magnetic field causes a permanent magnetic domain in the magneto-optjcal layer on the
disk.

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

4.32 Re¢ed-Solomon code: An error detection and/or correction code which is particularly suited for the
correction|of errors which occur in bursts-er are strongly correlated.

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

4.34  sector: The smallest_unit°of a track in the Information Zone of a disk for reading 4nd writing that
comprises|a number of segments.

4.35 segment: A subdivision of a frame.
4.36  spliindle: The part of the disk drive which contacts with the disk and/or hub.
4.37 substrate: A transparent layer of the disk, provided for mechanical support of the recording layer, through

4.38
4.39 track pitch: The distance between adjacent track centre lines, measured in a radial direction.

4.40 zone: An annular area of the disk.

5 Conventions and notations
5.1 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 in binary notation and bit combinations are shown with the most significant bit to the left.

— Negative values of numbers in binary notation are given in TWO's complement.

— In each field the data is recorded so that the most significant byte (byte 0) is recorded first. Within each byte the least
significant bit is numbered 0 and is recorded 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 List 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 Interleaye\Parity (2nd ECC for embossed user data)
UD User-Defined bytes

ZCAV Zoned Corstant Angular Velocity

7 Genera| description of the optical disk cartridge
The optical disk cartridge which is the subject of this International Standard consists of a case containing an optical glisk.

The case is a protective enclosure for the disk. It has access windows covered by a shutter. The windows are automatically
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

ISO/IEC 15498:1997 (E)

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

properties:

temperature

relative humidity
atmospheric pressure
air cleanlinegs

No condensation on or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge ‘shall
pent for 48 h minimum. It is recommended that, before testing, the entrance surface ©f the opti
Fding to the instructions of the manufacturer of the disk.

this environn
cleaned acco

Unless othery

8.1.2

This Internat
in the specif]
operating eny

:23°C+2°C
145 % to 55 %
: 60 kPa to 106 kPa

rironment.

Operating environment

: Class 100 000 (see annex J)

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

e conditioned in
cal disk shall be

onal Standard requires that an optical disk cartridge which meets all requirements of this Internjational Standard
fed test environment provides data interchange over the specified ranges of environmental p

hrameters in the

The operating environment is the environment where the air immedidtely surrounding the optical disk cartridge has the

following pr

temperature
relative humi
absolute hum
atmospheric
temperature
relative humi

perties:

dity
idity
pressure
bradient

air cleanline
magnetic fie

magnetic fie

dity gradient
S

strength at the recording layer for
any condition) under which a beam is in focus
strength at the recording layer
during any other condition

:5°Cto55°C

13 % to 85'%

: 1 g/m3te 30 g/m3

: 60.kPa to 106 kPa

:40°C/h max.

:*10 %/h max.

: Office environment ( see annex U )

: 24 000 A/m max.

: 48 000 A/m max.

No condensdtion on or in the optical disk cartridge shall occur. If an optical disk cartridge has been exposed to conditions

outside thosq specified in this ¢lause, it shall be acclimatized in an allowed operating environment for at leas

(See also annjex S).

8.1.3

The optical disk cartridge without any protective enclosure shall not be stored in an environment outside the r
storage. The [stofage environment is the environment where the air immediately surrounding the optical disk

Storage environment

t 2 h before use

inge allowed for
Cartridge has the

following properties:

temperature

relative humidity

absolute humidity
atmospheric pressure
temperature gradient
relative humidity gradient
air cleanliness

magnetic field strength at the recording layer

:-10°Cto 55 °C

:3 % to 90 %

: 1 g/m3 to 30 g/m3

: 60 kPa to 106 kPa

: 15 °C/h max.

: 10 %/h max.

: Office environment ( see annex U )
: 48 000 A/m max.

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

8.14

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

Transportation
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8.2 Temperature shock

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

8.3 Safety requirements

The cartridge shall satisfy the safety requirements of Standard ECMA-129, when used in the intended manner or in any
foreseeable use in an information processing system.

8.4 Flammability

The cartridge and its components shall be made from materials that comply with the flammability class for HB materials, or
better, as specifiefl in Standard ECMA-129.

9 Reference Drive

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

9.1 Optical system

The basic set-up jof the optical system of the Reference Drive used for measuring the-write and read parameters fis shown in
figure 1. Different components and locations of components are permitted, provided that the performance remains|the same as
that of the set-uplin figure 1. The optical system shall be such that the detected light reflected from the entrance syrface of the
disk is minimized so as not to influence the accuracy of the measurements.

M
L,
+ —
I |
K . 3 ] Ch.2
L] — K g
Ky
Ch. 1
J
H 1
L =N
—T
il ]
A B C D E FoG
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 beam splitter J shall have a p-s intensity reflectance ratio of at least 100.

The beam splitter E shall have an intensity reflectance R, from F to H of nominally 0,30 for the neutral polarization direction.
The reflectafice Rg for the polarization perpendicular to the neutral direction shall be nominally 0,95. The, aktual value of Rg
shall not be $maller than 0,90.

The imbalarjce of the magneto-optical signal is specified for a beam splitter with nominal reflectance: If th¢ measurement is
made on a dfive with reflectances Rp' and Rg' for beam splitter E, then the measured imbalance shall-be multiplied by

RS.RP'
R, R’

to make it c¢rrespond to the nominal beam splitter E.

The output ¢f Channel 1 is the sum of the currents through photodiodes K; and.K,, and is used for reading pmbossed marks.
The output pf Channel 2 is the difference between photodiode currents, and)is used for reading user-writteh marks with the
magneto-opfical effect.

9.2 Optical beam

The focused] optical beam used for writing and reading data shall*have the following properties:

+ 10 nm,
a) Wavelerlgth (A) 685 nm

¢A0'nm

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

¢) Filling I)/W of the aperture of the objective lens

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

d) Variancg of the wavefront of the optical beam near the recording layer, after passing through an ideal subdtrate
0to A2/ 180

e) Polarizafion Perpendicular to the track

f) Extinctipnrafio 0,01 max.

g) The optical 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 of rofation shall be counter-clockwise when viewed from the objective lens.
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Section 2 - Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case

10.1  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 other one on Side B for the slider with a magnetic head providing the necessary magnetic fields. A
shutter uncovers the windows upon insertion into the drive, and automatically covers them upon removal from the drive. The
case has features that enable a drive to reject a mis-inserted cartridge, and write-inhibit and reflectance detection features.

10.2  Reference planes of the case

The dimens

constrained
the case in 1

The centre (

referenced tg one of the planes is the shortest distance from the feature to the plane.

10.3  Dimensions of the case

The dimensi

can be estim

10.3.1

The total len|

The distance]

pted from the dimensions specified in this clause.

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

Ly =97,0 mm * 0,3 mm
from the top of the case to reference plane X shallbe

Ly =78,0 mm + 0,2 mm

The total width of the case shall be

The distance

The two cori

and the two

In the zones

L3=92,0 mm + 0,2 mm

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

pers at the top shall be‘reunded with a radius

R = 6,0 mm(+ 0,2 mm

Corners at the,bottom with a radius

Ry =\6,0 mm =+ 0,5 mm

extending

Le=06 mm min.

ons of the case shall be referred to three orthogonal planes X, Y and Z (see annex. K). The case shall be
uch that four reference surfaces S1 to S4 on Side A of the case lie in plane Z when medsuring thtke dimensions of
0.3 which are referenced to this plane. The intersection of the three planes defines the centre of

f the alignment hole shall lie at the intersection of planes X and Z (see anneéx K). A dimengion of a feature

e location hole.

pns of the case shall be measured in the test environment. The dimensions of the case in an operating environment

=0

from the left-hand and right-hand edges of the case, the thickness of the case shall

Le=5,0mm = 0,2 mm

The eight long edges of the case shall be rounded with a radius

10.3.2

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

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

held to a depth
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L7 = 1,0 mm min.
The location 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 edges shall be rounded with a radius

R4 = 0,5 mm max.

10.3.3 Alignment hole (see figure 3)
The centre of the alignment hole shall lie in the X plane at a distance

Ly = 82,0 mm + 0,2 mm
from reference plgne Y.

The alignment hole shall have a substantially rectangular shape. Its dimensions shall be

+ 0,00 mm
LIO = 3,60 mm

- 0,06 mm

+ 0,2 mm
L1 =44 mm

- 0,0 mm

held to a depth
Il = 1,0 mm min.

below which the glignment hole shall extend to

L3 = 3,5 mm min.

with dimensions gqual to, or greater than, L and L, j,respectively.
The alignment hole shall not extend through Side B.

The lead-in edges|shall be rounded with a radius Ry .

10.3.4 Reference surfaces (see-figure 4)

Side A of the casd shall contain fout reference surfaces S1, S2, S3 and S4.
Surface S1 and S7 shall be cireular with a diameter
D, = 7,0 mm’ min.

S1 shall be centrefl on the location hole, and S2 shall be centred on the alignment hole.

Surface S3 and S4-shalt-be-semi-eireutarwith= dtameter

D3 =7,0 mm min.
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
Li¢ = 0,2 mm max.
L7 = 5,4 mm max.

10
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beyond plane Z.

10.3.5

Insertion slots and detent features (see figure 5)

ISO/IEC 15498:1997 (E)

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 shall no

Inject notchgs are defined by semi-circular sections with a radius

which stretch out to the edge of the case along two straight lines extending from the semi-circle.” The radii

extend through >Side b.

R5=2,1 mm + 0,1 mm

notches origjnate from points located at

Lig =65,5 mm * 0,2 mm

from plane X, and at

and

from plane Y.

The outside pdges of the inject notches shall be rounded off by’a radius

Mis-insert gfooves are defined by

from plane X, and have a depth of

Lyp=1,5mm + 0,2 mm

Ly; = 83,5 mm + 0,2 mm

Rg = 0,5 mm + 0,2 mm

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

Ly3=2,5mm

from the edges of the case.

The detents pf the mis-ifisert grooves shall be rounded off by radii

+ 0,3 mm

~0,0 mm

R3=.1,0 mm max.

Rg = 0,5mm + 0,2 mm

bf the two inject

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

starting from the point defined by the intersection of L, and

10.3.6

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

with its centre Jocated at a distance

A =15°22°

Lyg = 8,0 mm = 0,2 mm

D4 = 2,5 mm min.

Functional Areas (see figure 6)

11
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Ly5=14,0 mm * 0,2 mm

from plane X, and a distance

Ly =15,0 mm * 0,2 mm

©ISO/IEC

from plane Y. Side B shall have an opening corresponding to the surface of Functional Area FA1.

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

Ly7 = 3,5 mm min.

from plane Z with its centre located at a distance Ly5 from plane X, and a distance

L
from plane Y.
There shall be no
The cartridge shal

b8 = 10,0 mm = 0,2 mm

| have a device capable of

- either closing FA1 or FA2,

- or closing

The two Function|
permitted, as spec

b both FA1 and FA2.

bpening in Side B corresponding to Functional Area FA2.

nl Areas shall indicate the reflectance of the disk in the cartridge andyWhether or not writing on
fied in table 1 (see also figure 6) .

Table 1 - Use of the Functional Areas FA1 and FA2

the disk is

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 of the]device shall be at a depth

Ik = 0,3 mm max.
from plane Z.
10.3.7 Spindle and head windows (see figure 7)
Side A of the case

The dimensions o

I

h0.541,0 mm + 0,2 mm

shall have-two windows to enable the spindle and the optical head of the drive to access the disk.

[ the top. Window for the optical head are referenced to a centreline, located at a distance

from plane Y. The width of the window shall be given by

L3 =975 mm

+ 0,25 mm

- 0,00 mm

The top of the window shall be defined by the radius

Rg = 44,6 mm min.

originating from L3 and

L3p =27,0 mm #+ 0,2 mm

The window for the optical head shall extend from

L33 =39,0 mm max.

12
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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
D5 =19,5 mm
-00mm

originating fi

The two insi

Side B of thg

The dimensipns of the window are referenced to a centreline, located at a distance L from-plane Y.

The width of

The window

to the arc of

The area boy

from plane 7.

The two insi

10.3.8

The case shd
open, the sh
10.3.7:

on Side A:
on Side B:

om L3g and L3j.
e corners shall be rounded with radii
R1p =2,0 mm max.

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

the window shall be given by
+0,25 mm
L35 = 8,00 mm
- 0,00 mm

for the magnetic head shall extend from
L3¢ = 39,0 mm max.
Ro, originating from Lsg and Ls,.
nded by Rg and the top of the case shall be, over the width of the window, at a distance

L37 = 3,5 mm max.
e corners shall be rounded with-d radius

R11 =2,0 mm max.

Shutter (see figure8)

from L3¢ up to the top of the case, and from Lss.

11 have a spring-loaded shutter designed to completely cover the spindle and head windows wh
itter shall expose the windows up to at least the minimum size allowed by the following dimg

from the circle defined by Ds up to the top of the case, and from L33 up to the top of the case

en closed. When
nsions, given in

, and from Lj;

on the top:

from plane Z to Ly, from L3y, from L3y up to Side B, from Lss.

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.
without exceeding the shutter opening force as specified in 10.4.5, while leaving the minimum size window open.

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

The profile on the top of the case provides a path over which the shutter opener of the drive can move.
The path shall run from
L4y =78,0 mm =+ 0,3 mm

to

+ 0,4 mm
L{p =57,0 mm
- 0,0 mm
at a distance
L§3=755mm * 0,3 mm
from plane X.
The lead-in edge af L4 shall be a ramp to the top of the case at a distance
Lks=79,5 mm * 0,3 mm
from plane Y.
The path shall end|in a notch with a width at the bottom extending from L;.fo
L} = 54,0 mm max.
and a depth
+0,3 mm
Lhe = 2,0 mm
- 0,0 mm
below Ly3. The lepd-in edge at the left-hand side of the(notch shall be rounded with a radius
R;; = 0,5 mm max.
and the bottom of the same side of the notch shall be rounded with a radius
Ri3=0,5 mm + 0,2 mni
When the shutter ¢dge is moved to L3g) a length of at least (L4 - L3g ) of the notch shall be exposed.
This enables a driye to confirm-that the shutter is fully open.
The top of the slider shall be.given by
Ly7 = 97,7 mm + 0,3 mm
Lpg==-0:F-mrmin-
10.3.10 Label area (see figure 11)
The case shall have a label area on Side B with dimensions

L4g=10,0+0,2 mm

Lsg=72,0+ 0,3 mm

Ls;=10,0+ 0,2 mm
and
Lsy =42,0+ 0,3 mm.
The four corners of the area shall be rounded with a radius

R4 =2,0 mm max.

14
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When there is

ISO/IEC 15498:1997 (E)

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.

104.1 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 mass of t
104.3

The cartridge
10.4.4

The cartridge
cartridge can |

10.4.5

e case without the optical disk shall not exceed 50g.
Edge distortion
shall meet the requirement of the edge distortion test defined in annex A.

Compliance

bhall meet the requirement of the compliance (flexibility) test defined in annex B.*The requiremer
e constrained in the proper plane of operation within the drive.

Shutter opening force

The spring foTe on the shutter shall be such that the force required to fully open ‘the/shutter does not exceed 1

sufficiently st

ong to fully close a free-sliding shutter, irrespective of the orientation of the case.

t assures that a

0 N. It shall be

15
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Slot for shutter opener
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Label area
figure 11

Inject notch
figure5

Reference surface S4

figure 4
Inject 1
figure
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figure 4

Alignment hole

figure 3

3 Mis-in
%' N figure
Refererice surface S2 /

notch
b

ice surface S3

sert groove

5

ﬁg ULC 4
\ Location hole
/ figure 3

-~ M Reference surface S1
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Spindle and head windows %'\~
figure 7 ) 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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11.1

Dimensional, mechanical and physical characteristics of the disk

General description of the disk

©ISO/IEC

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

11.2

Some dimensio;

annular surface ¢f an ideal spindle onto which the clamping zone of the disk is clamped, and which is normal\tq
rotation of this spindle. This axis A passes through the centre of the centre hole of the hub, and is normal to plane R.

11.3

The dimensions

Dime

can be estimated

The outer diame

The diameter of

Excluding axial

shall not exceed

The total thickn
between D7 and

H

The diameter of

11.3.1

The outer diame

The position of

and provides the radial centring of the disk and the clamping force.

Reference axis and plane of the disk

ions of the disk (see figure 12)

bf the disk shall be measured in the test environment. The dimensions of the disk in|an-operating
from the dimensions specified below.

er of the disk shall be

+ 0,4 mm
Dg = 88,0 mm

- 0,0 mm

the centre hole of the disk without the hub shall be

+ 0,1 mm
Dg=11,0 mm

- 0,0 mm

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

ess of the disk in the range from D5 to Dgshall be 1,30 mm * 0,05 mm. The disk thickness shall
Dy is recessed below plane P .
nb dimensions (see figure 12)

the centre hole of the hub shall\be

+ 0,012 mm
Dg = 4,004 mm
{0,000 mm

ter of the hub shall-be

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

the top of the magnetizable surface shall be

erfectly flat
the axis of

Environment

0,9 mm. Dy

be the range

+ 0,00 mm
h;=0,5mm

- 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

11.3.2

R16=0,7mm = 0,2 mm

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.

< = >
: ( D7 > |
i Dy : ‘
<ty
| T S I;/:// 1
Disk — A
Disk dimensions
C,or R )
< D,, (Clamping Zone) > C,or R,
AN P D,, (Clamping Zone) o,
X AN
Pl L < Dy > ED°

\\‘ ! D | _— | i h

\\\ ! H%/ | 1

o | ‘:

N A . Y
et // g '/ //////////MV -
/'// |
Disk — e A
bk

Hub dimensions
Figure 12 - Disk and hub dimensions

11.4  Mechanical characteristics
All requirerents in this\clause shall be met in the operating environment.
11.4.1 Material

The disk shallbe’made from any suitable materials such that it meets the requirements of this International Sfandard. The only
material properties specified by this International Standard are the magnetic properties of the magnetizable zone 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 Axial acceleration

The maximum allowed tracking error e . (see annex R) shall not exceed 0,8 pm, measured using the Reference Servo 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

3iw
oY o,
H(io)== —&) —
3liw 1 10
3w,
where
@ =2nf
&, /2m =1145 Hz

i|=v-1

or any other servq with |1+H! within 20% of |1+Hgl in the bandwidth of 40 Hz to 100 kHz. Thus, the disk shall nof require an
axial acceleration jof more than 13,8 m/s” at low frequencies from(he servo motor of the Reference Servo.

11.4.7 Radial runout

The radial runout|of the tracks in the recording layer in-th¢ Information Zone is measured as seen by the optical head of the
Reference Drive. | Thus it includes the distance betweenthe axis of rotation of the spindle and reference axis A, thq tolerances
on the dimensiong between axis A and the location of the track, and effects of non-uniformities in the index of refragtion.

The runout, defingd as the difference between(the maximum and the minimum distance of the centre of any track fr¢m the axis
of rotation, measured along a fixed radial Jine over the one revolution of the disk, shall not exceed 60 um (Type R/W, Type P-
ROM), 100 um (Type O-ROM) as measured by the optical system under conditions of a hub mounted on a perfeqt sized test
fixture shaft, at a Jotation frequency of-the disk as specified in 9.5.

11.4.8 Radial acceleration

The maximum allpwed tracking error e max (see annex R) shall not exceed 0,12 um, measured using the Referenck Servo for
radial tracking of the tracks. The rotational frequency of the disk shall be as specified in 9.5. The stationary part of the motor is
assumed to be mofionless (no external disturbances). The measurement shall be made using a servo with the transfef function.

Qi/\
: . 1+
(0] w
Hs(la)):.é-(.:_ﬂ.) : 0
10 1+ 10
3w

where

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

or any other servo with 11+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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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
11.5.1

Optical characteristics

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
The thicknes;

where n is th

11.5.3
11.5.3.1

The reflectan
through the s

The nominal

11.5.3.2

The measure
in the Data Z,

R, is defined

11.5.3.3

The value of
or fully rewr]
0,90 for high

At any point

Thickness of the substrate

, 1N IN€ Information Zone s

1,20< nxd < 1,33
b index of refraction and d is the thickness of the substrate.

Reflectance
General

ce R is the value of the reflectance on an unrecorded, ungrooved area of the’ Data Zone of the
ibstrate and does not include the reflectance of the entrance surface.

value R of the reflectance shall be specified by the manufacturer in. byte 21 of the SFP Zone (see
Measured Value

I value Ry, of the reflectance shall be measured under the ¢onditions a) to ) of 9.2. Measuremen
bne in any track without embossed data fields.

as the mean value between the maximum value of Ry and the minimum value of Ry, in the same ¢

Requirements

table disks and for low reflectance fully.émbossed disks. The value of R shall lie within the ran|
reflectance fully embossed disks (see annex L).

pf the Data Zone, the value R, shall be equal to (1= 0,15)R and lie within the allowed range.

This require

be equal to (= 0,12)R, and lie within the allowed range.

11.6
11.6.1

A protective
influences an

Pro

The slider wi
condition spe

pent specifies the acceptable tange for R, for all disks with the same value of R. Additionally, the

ective coating
General description of protective coating

coating shatl eover the side of a disk which contains the recording layer to protect it from
 to fly the slider with magnetic head.

th magpetic head usually does not touch the protective coating under the operating condition. By

™

cifi€d in annex Q, the slider touches the protective coating at low rotation speed to test the ¢

protective co
The protectiv
11.6.2

tig:
e coating shall not disturb the recording magnetic field.

General description of the flyable zone

disk, measured

pnnex D).

s shall be made

isk.

R at the standard wavelength specified in 9:2, shall lie within the range from 0,15 to 0,25 for paytially embossed
e from 0,70 to

value R, shall

environmental

t under the test

haracteristics of

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

in 11.6.3.1 to

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

D14 = 86,0 mm min.

©ISO/EC

The thickness of the protective coating in the flyable zone shall be within the range from 5 um to 20 um (see figure 13).

11.6.3.2

Surface roughness

The surface roughness of the protective coating in the flyable zone is determined by the value of B,. A scan length of 8,0 mm

and a cut-off valu

B, shall not exces

11.6.3.3

The surface wavi
and a cut-off valu

N

W, shall not exce:

11.6.3.4

Surface irregulari
1s used to measuryg

11.6.3.5 |

An example of a
not exceed 50 mN

11.6.4 Din

The thickness of
(see figure 13).

q

]

q

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

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

urface waviness

hess of the protective coating in the flyable zone is determined by the value of W,. A.5can length
E 2,5 mm are used to measure W, .

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

urface irregularity

y of the protective coating in the flyable zone is determined by the vdlug'of By, . A scan length
E Bax - Bmax shall not exceed 10 pum at any point of the flyable zone:

Friction force and wear in thickness test

est method of friction force and wear in thickness is specified in annex Q. The maximum friction
during 10 000 test cycles. The wear shall not exceed 1 um after 10 000 test cycles.

hensions of the protective coating outside the flyable zone

the protective coating in the zone outside the flydble zone shall not exceed 100 um from the recq

D, Edge of the disk

Flyable zone

Outside the flyable zone

Maximum thickness
of the protective coatix
outside the flyable zon|

< Y. Recording layer

[¢]

A

12
12.1

Interfa

Substrate Protective coating

Figure 13 - Thickness of the protective coating

ce between cartridge and drive

Clamping method

of 8,0 mm

of 8,0 mm

force shall

rding layer

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 size of the cylinder defines the permissible play of the disk inside its cavity in the case. The cylinder is referred to

perfectly loc
the case and

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

above plane

above plane

and its centrg 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 digk is in the operating condition within the drive, the position of plane P of the disk shall be

above plane

and a centre

The torque t
exceed 0,01

ated and perfectly sized alignment and location pins in the drive; it includes the tolerances of tho

e dimensions of

the disk which are between the two pins mentioned and the centre of the hub.

Ls4 = 0,1 mm min.

V.. The top of the cylinder is located a distance
Lss = 2,3 mm max.

V.. The radius of the cylinder shall be

R;7 =1,0 mm max.

Lsg=1,7+0,1 mm

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

civen by the nominal values of L3 and L3, .

b be exerted on the disk in the opérating condition in order to maintain a rotational frequency of
Nem

40 Hz shall not
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Figure 14 - Capture cylinder for the hub
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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 o

w
da ac all COISIS 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
requirements in clause 24.

11 C DLOO o L . . 1
Each track shat-forma360°turmof= COTIIITIousS spirar.

13.2  Digection of track spiral

The track shpll spiral inward from the outer diameter to the inner diameter when the disk rotates counter-clodkwise as viewed
from the optjcal head.

13.3  Track pitch

The track pifch is the distance between adjacent track centrelines, measured in a radial (direction. It shall be 1,20 um + 0,05
pm.

The width of a band of 10 000 tracks shall be 12,00 mm + 0,50 mm.

14 TrIck format
141 Tr
Each track shall be identified by a track number.

ck number

Track O shalf be the first track of the Data Zone. It shall be located at a radius of 41,20 mm + 0,10 mm.
The track numbers of tracks located at radii smaller than that-of track O shall be increased by 1 for each track.

The track ngmbers of tracks located at radii larger than' that of track O shall be negative, and decrease by |l for each track.
Their value {s 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 tragk there shall be 100 frames."Edch frame shall comprise one address segment and 13 data segnfents. A segment
shall have ajlength of 216 Servo Channel bits. Thus, on each track there shall be 1 300 data segments (seq figure 15). The
tracks in the|Data Zone are grouped into 16 bands (see 18.5).

1 Track
Frame O} Frame 1 | Frame 2 ceeeeensen Frame P9
Address SData t SData t Address SData t SData t
S ¢|Segment] - - egmen serererees oooment|Segment . - . egmen
cement Ty 12 g 1287 1299
Pre-
Servo Address Servo| . Data Post-
t |
field P field ALPC field |fg field G write
field
4 SC 10SCB 84 SCB 98 SCB 4 SC 12 DCB 176~368 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 clock shall be derived from the Servo clock. The nominal Data clock frequency shall be 0/24 timesythe Bervo clock
frequency, wherd the clock ratio Q is specified in table 2 for each Zone and each Band. This variation of the|Data clock
frequency will make the recording density along the track to be almost the same for all Zones and Bands,

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

14.4 Frame pumber

The frames of a tfack 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.

210 3UD
24SCB 10 SCB 84 SCB 98 SCB
oy e |
Infthe case of | oo\ field | Gap | = Addressfield ALPC
Rgwritable .
ESpS S<> <« > < Grooye > <
1 SCB 1 SCB 2 SCB 1 SCB 1SCB

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 5¢B 12 SCB 12 SCB ~]2 SCB 12 SCB

mMHOgAOQO@ Y Yo umhs Lo~ I

12 SCB
96-0094-A

Figure 16 - Layout of the Address Segment
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ISO/IEC 15498:

Servo field
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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).

15.1.1.1

Segment Mark

The Segment Mark is an embossed mark which shall be located on the centre of the track and have a length of 2 Servo
Channel bits. Its position along the track shall indicate the type of the segment, and in the case where it is a Data Segment,

whether it is

The meaning
counted from

15.1.1.2

Wobble Mar
generating th

The two Wol
bits and at 16

The phase er
from the cen
Wobble Mar

The tracking
15.1.1.3

The Focus s4
embossed.

This field is
centre of the

15.1.2
There shall b|

TETITST, The 1ast or a middIe SEZMment o1 a secior. Annex W shows an example of the Segment Mal

of the position of the Segment Mark expressed as Servo Channel bit positions of the centre
the beginning of the Servo field shall be as follows.

Servo Channel bit position Type of segment
3 Address segment
4 First Data segment of a sector
5 Last Data segment of a secton
6 Other Data segment
Wobble Marks

ks are two marks which shall be positioned at 1/4 traek\pitch off the centre of the track. TH
e servo clock and tracking error signal (see figures 18a.and 18b).

pble Marks shall have a length of 2 Servo Channel bits each. Their centre shall be positioned at 1
Servo Channel bits after the beginning of the Servo field, respectively.

ror signal of the servo clock shall be the difference between the phase of the Servo clock and thg
re of the optical beam when it passes over the centre of a Wobble Mark. Averaging the phasd]
ks causes the gain of the error signal te be constant irrespective of the radial position of the optical

error signal shall be the difference-between the signal levels obtained from the centres of the two

Focus sampling field

mpling field shall extend from Servo Channel bit position 18 to Servo Channel bit position 23

psed for sampling-the focus signal. Because the field is a mirror plane, the gain of focus error d
field is constanteven during seek operations of a drive.

Gap
e a Gap field with a length of 10 Servo Channel bits following the Servo field.

k detection.

f the mark and

ey are used for

Servo Channel

phase obtained
error from two
beam.

Wobble Marks.

hnd shall not be

erived from the

If the segmer

it is'in the Rewritable Zone. groov i

annel bits from

the beginning of the field. A length of 7 Servo Channel bits from the beginning of the field shall be written with the Channel
bit pattern 0000000 to obtain a constant envelope of the Channel 2 signal with the level clamped (see annex 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 :Panity (n) =[ { T1(n) + 12(n) + 13(n) + 14(n) + 1 } mod 2 | n=0,1,2,3

The last two 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 3to 0
15.14 ALPC
The ALPC shallliave a length of 98 Servo Channel bits, and be used for testing the write-power level of the optical] beam. The

contents of this field is not defined by this International Standard. In the case wheré-the segment is in the Rewrjtable Zone,
grooves shall be placed along the extent of the field, except for the first Servo Channel bit position. Otherwise therg shall be no
grooves.

15.2 Layouf of Data Segments

Each Data Segment 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 bg as specified in figure 17.

216 SCB
24SCB . i12DCBi 176 ~ 368 DCB < | 4DCB
PSS >
] mm
In tHe case of : Pre-wiitel - "
Servo field o
Rewritable © ficld
) <
Eah <
1 SCB 1'SCB
In the case of
S field
Embossed 3o e
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.
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15.2.3

Data field

ISO/IEC 15498:1997 (E)

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 Post-wri
next segment

Post-write field

written with fhe Channel bit pattern 0000.

In the case W

there are no grooves.

e field shall comprise the last 4 Data Channel bits of the Data field, before the beginning of thé\S
. Its purpose is to isolate interference from the residual signals which could remain after overwr

here the segment is in the Rewritable Zone, grooves shall be placed along the extent of the fie

Post-
Data writeI Address
field _ifjeld! Servo field Gap field
7N
0
Ddtaclock ALLLLLLILLL] 3 10 20 30
Setvo clock RYNEEENE RN ANENE NN titaala Li Ll
Focus
sampling
Seigment Mark * . Wobble Marks | _ field A ddress code
Trm———— ;
Rewritable | G——
—_———
Zone e o é
Segment Mark ~ Wobble Marks A ddress code
Embossed é
Zone

Embossed pit : MO pit D: MO pit (ZERO pattern) == : Groo

Ve

Figure 18a - Pit pattern of the marks in the Address Segments

ervo field of the
iting. It shall be

d. If embossed,
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Post-
Data write
field | e@/ Servo field Pre-write field Data field
Vel Vg
0 II 2I0
Dataclock jyyppaitthitl s 0 20 piaviepratatraenaealy
Servo clock 11 L1 I | I | 1 l [ |
Focus
sampling

SegmentiMark  Wobble Mm"ks field

Rewrjtable
Zone

Embéssed
Z(] ne S

15.3  Position accuracy

e_)c:m:mF:

SegipentMark ~ Wobble Marks

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

of data pits

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

The maximum allowable displacement of recorded ddta marks or embossed data marks, relative to their intended| position as

determined in figpres 18a and

16 Sector format
16.1  Sector Jayout

18b shall be + 0,3 Data Channel bits.

A Sector shall comprise 53 to 110 dataSegments, excluding Address Segments, depending on which zone the sectof belongs to
(see annex D ). The capacity of.a'segment expressed in bytes is also specified in annex D.

A sector shall staft at the begihning of the data field in Data Segments. Each sector shall have a total length of 2 41| bytes and
shall comprise seyeral fieldsas 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
Servo field + | geig | field I
Pre-write field
Layout of ‘“\L”' N N N \Q\ ~_ Q\i I3 NS
Data Segment - 2 SERSY
~_ NI
Sector format | Reference User Data UD/SIP_\{\.€RC ECC Buffer
(logica ) Data bytes bytes bytes bytes field
2 048 bytes 40.bytes | 8 byteg 256 bytes
ZdhS 7 Kl
66 bytes Sector Data field : 2 352 bytes N
Ny,
2 418-byte sector
DS | . Data Segment
Figure 19 - Sector format
16.2  Reference data
The Referenge data at the begihning of each sector shall comprise 4 blocks of 16 bytes followed by 2 bytes, bgth set to ZERO.
Each block ghall be divided'into 12 bytes of written 2T repeated data (11001100...) used for phase compensation of the read
data clock, 4nd 4 bytes<©f-"8T repeated data (1111111100000000...) used for detecting the threshold of dafa detection. See
figure 20.
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8T Pattern (32 DCB)

LA L LAAAAAMAN L L ARAMAA L
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............. 0 0

128 DCB ,l‘ 128 DCB ”\ 128 DCB ,I‘
528 DCB
Figure 20 - Reference data
16.3  Sector|Data field
The Sector Datalfield is intended for recording User data. It shall have a length of2 352 bytes and shall comprise
® 2 048 bytes of|user data
® 40 bytes of UID/SIP
® 8 bytes of CR(, and
® 256 bytes of BCC

The disposition
specified in anng

16.3.1 U
The user data by

16.3.2 U]

The 40 bytes d
Embossed Zone
contents of User

16.3.3 C
The Cyclic Red

x C.
er Data bytes

tes are for recording user data.

D/SIP bytes

RC and ECC'bytes

undancy (Check and Error Correction Code bytes are used by the error detection and correcti

rectify erroneo

16.4

U
BuffeI

data.The ECC is a Long Distance code of degree 16. The bytes shall be as specified in annex C.
field

\S ;I__T
128 DCB ,l
’I

bf these bytes in the Sector Data field with their 16-way interleave and contents of the last three

efined as Sector Interleave Parity (SIP) are used for error detection and correction of erron
5. The bytes shall be-as specified annex C. In the Rewritable Zone these are called User Define
-Defined bytes ar¢ not specified by this International Standard and shall be ignored in interchange

Pattern
16 DCB)

categories is

bous data of
d bytes. The

bn system to

The remaining field after the ECC bytes is called the Buffer field and shall be set to all ZERO:s.

16.5

Each sector shal

Sector number

1 be identified by a sector number. The sectors shall be numbered consecutively starting with 0.

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

17 Recor

the track number and the segment number according to annex M.

ding 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
defines the layout of the information; the characteristics of the signals obtained from this information are specified in section
4.

18.2 Diyision of the Information Zone

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

The division] of the Information Zone shall be as given in table 3. The dimensions given in table 3 are for reference only, and
are nominalf locations. The tolerance on the location of track O is specified in 14,1, The tolerances on the other 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 -7to -6
- Outer Test Zone
. for drives 41,21 t0 41,20 3 1510 -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 to 33,46 1024 5424 t0 6 447
Band 7 33,46.10:32,20 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 GEP Zone

The information conta
the tracking .

e-gf disk, the ECC,

The GEP Zgne in the Outer Control Zone and the GEP Zone in the Inner Control Zone shall e¢ontain fdenti

information. | All information shall be pre-recorded using Gray code modulation.

The marks inf all tracks of this zone shall be radially aligned, so as to allow information recovery’from this zope without radial
tracking beinlg 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 segmgnt following the
Address Se%.ent is called the GEP Segment and shall be recorded as defingd-n 18.3.1.2. The remaining segments shall

contain all ZEROs 10 GEP segments recorded on consecutive frames shall contain a single set of control information. Thus,
each track shiall contain 10 GEP segments identified by a page number (PN) 0-to 9 with identical control inforfnation.

frame O J frame 1 \L frame 9 \L frame 10 \L frame 11 \|1 frame P9
< « &«

7K Vel 7 7
Address GEP
Segment Segment
Ry

o A

Y

COMOI, PN O|PN{1{PN 2| PN 3| PN 4| PN 5| PN 6/ PN 7| PN 8| PN 9| PN 0| PN 1| PN 2 22 PN 7| PN §| PN 9
inf¢rmation

A set of control information in the GEP Zone

Figure 21 - Track layout in the GEP Zone

18.3.1.2 Layout 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
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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.

©ISO/EC

PALUNI OS5

24 SCB SCB 84 SCB o 98 SCB

IGEP Segment | Servo field

Figure 22 - Layout of the GEP Zone

18.3.2 SHP Zone

The SFP Zone ¢f the Outer Control Zone shall_consist of a band of tracks recorded with the same modulation

format which is hised in Zone 0 of the Data Zone, except for the number of segments per sector.

The SFP Zone ¢f the Inner Control Zone shall consist of a band of tracks recorded with the same modulation

format which is psed in Zone 15 of the\Data Zone, except for the number of segments per sector.

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

method and

method and

Each SFP Zone|shall contain ayduplicate of the information given in the GEP Zone, as well as additional disl and system

information as specified in annex D.
18.3.3 Buffer Zone

Each Control Zdneshall contain a Buffer Zone between the SFP Zone and the Test Zone.

It is used to protectand-by

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.

18.4 Test Zone

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

d Test Zone.

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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Data Zone

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 Zo

ne shall start with track 0 and end with track 17 665.

19 Fol

In the case @
of the zone 4

In the case
band adjoinj
5. In layout
in the begin
located first
called the P|

Sectors and

In the case
(see table 4

The layout ¢

'mat of the Data Zone

f fully rewritable disks, the Data Zone shall contain four Defect Management Areas (DMAY)) twd
ind two at the end of the zone. The area between the two sets of the DMAS is called theUser Area

f partially embossed disks, there shall be one set of Buffer Sectors specified in 19k at the edge
ng the embossed band. The layout of a partially embossed disk shall be as one of the two layouts
No. 1, an Embossed Zone shall be located first and a Rewritable Zone after it. The Buffer Sector]
hing of the first rewritable band, and are called the Pre-buffer Sectors. In.Jayout No. 2, a Rewrita
and an Embossed Zone after it. The Buffer Sectors shall be located atthe ‘end of the last rewrital

DMAs in the Data Zone are called User Areas.
f fully embossed disks, the Data Zone shall not containany DMAs. The Data Zone is also calll

f the Data Zone and adjacent zones is shown in tables'4 and 5, where the tracks marked R/W are

Table 4 - Layouts of the Data Zone and Test Zones for Type R/W and O-ROM disk
Fully Rewritable Fully Embossed

Outer Test Zone Outer Test Zone

DMA1(R/W)
I N
DMA2(R/W)

Data

Embossed Zone
Zone

(

User
Area

Rewritable Zone
R/W) User

Area

at the beginning
(see table 4).

of the rewritable
specified in table
5 shall be located
ble Zone shall be
ble band, and are

bst-buffer Sectors. The Data Zone shall also contain four DMAs, .two at the beginning of the first writable band
excluding Buffer Sectors and two at the end of the last writable band excluding Buffer Sectors. The areas

excluding Buffer

ed the User Area

rewritable.

3

DMA3R/W)
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

DMA1(R/W)
User Embossed Zone
Areal
v DMA2(R/W)
Pre-buffer Sectors (R/W)
Data User Rewritable Zone
Zone DMA1(R/W) Aria (R/W)
DMA2(R/W) DMA3(R/W)
Xf_g; Rewritable Zone DMAA4R/W)
5 (R/W) PoSEBUTIT Sectors (R/W)
DMA3(R/W)
| — Xser Embossed . Zoére
real
DMA4(R/W) v

19.1

©ISO/IEC

Inner Test Zone

96-0116-A

Buffer Sectors in the Data Zone of partially Embossed disks

Inner Test Zone

The Buffer Sectofs are areas in which the format changes between the'rewritable tracks with grooves and the embdssed tracks
with no grooves. [The Buffer Sectors are part of the rewritable bahd, however, grooves shall not be placed on the sile which is
adjacent to the empbossed tracks in order to protect the signal ftom the embossed tracks against the effects from the{ grooves of
the rewritable tra¢ks. The Buffer Sectors shall not be used: for the user data.

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

D).
19.2

Defect Management Areas (DMASs)

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

Table 6 - Locations of the DMAs (Fully Rewritable)

Beginning Ending Number of sectors
Seetornumber Seetor-number
DMAL1 0 15 16
DMA2 16 31 16
DMA3 321 068 321 083 16
DMA4 321084 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:

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

e The SDL

shall be located immediately after the PDL for fully rewritable or partially embossed disks

11997 (E)

The lengths of the PDL and SDL are determined by the number of entries in each. Fully embossed disks do not have DMAs.

The content of the DMA sectors following the SDL is not specified for fully rewritable and partially embossed disks and shall
be ignored in interchange.

The contents
193

The DDS sha
the rewritabl

PRI 5

™
uic ru.

.
1€
A

L and

For partially
35 to 46 of ¢

1] consist of a table with a length of one sector. It specifies the method of initialization.of the disK
e, Partially Embossed Zones into groups, the kind of the data sectors within each,band, and the s
SDL. The DDS shall be recorded in the first sector of each DMA at the end of initialization of the
embossed disks, values for some of the DDS parameters are specified by the-manufacturer and r
he SFP Zones (see annex D).

The informafion given in table 7 on the disk structure shall be recorded in eachlof the four DDSs. There is

fully emboss

bd disks.

[, the division of
tart addresses of
disk..

ecorded in bytes

no DDS area on
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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 ©2) ©2)
(4 Number of groups MSB (00) (00).
b Number of groups LSB (1 or 16) (01110) 10y
b Band 0 Type (01) (01/02)
7 Band 1 Type (01) (01/02)
J Band 2 Type (01) (01/02)
D Band 3 Type (01) (01/02)
10 Band 4 Type (01 (01/02)
1 Band 5 Type (0B (01/02)
2 Band 6 Type (01) (01/02)
3 Band 7 Type (01) (01/02)
| 4 Band 8 Type (01) (01/02)
|5 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)
DO Band 14 Type (01) (01/02)
D1 Band 15 Type (01) (01/02)
D2 Start sector number of PDL, MSB - -
D3 Start'sector number of PDL - -
D4 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 - -
28 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
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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

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

data into. The Sector Data field of all sectors in this zone shall not contain any embossed data.

The Rewritable-Zene-shall-extend-from—s
bytes 6 to 21|of the DDS as being rewritable.
19.3.2 Fully Embossed Disks

all be recorded in

The user areg of fully embossed disks shall have an Embossed Zone. It shall contain data embossed.by the mafufacturer of the

disk. The layput of the Sector Data field of all sectors in this zone shall be as specified in annex C:

The Embossed Zone shall extend from sector 0 to sector 321 099. Every band of fully embossed disks shall be recorded in

bytes 76 to 91 of the SFP Zone as being embossed (see annex D).
19.3.3 Partially Embossed Disks

The user areg of partially embossed disks shall have a Rewritable Zone and an Embossed Zone. The Rewritaljle Zone and the

Embossed Zpne shall extend from sector O to sector 321 099. Each band of partially embossed disks shall be

6 1o 21 of th¢ DDS as being either rewritable or embossed.

19.4  Partitioning
194.1 Fully Rewritable Disks

recorded in byte

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

it shall span the entire User Area; if 16 groups are used, each'group shall span one complete band. Each group

ishall comprise a

number of djta sectors followed by spare sectors. The mumber of spare sectors per group is shown in tables 8 and 9.

194.2 Partially Embossed Disks

During preparation of the embossed data for manufacturing of the disk, the disk shall be partitioned into 16

broups. Partially

embossed disks shall have one to fifteen. réwritable band(s). The remaining band(s) shall be embossed. E4ch group in the
Rewritable Zone shall comprise a number pf data sectors followed by spare sectors and span one complete band. Each group
in the Embogsed Zone shall comprise data sectors. The number of spare sectors for each band is given in table{11 as one of the

examples.

19.4.3 Fully Embossed Disks

During prepjration of the“embossed data for manufacturing of the disk, the disk shall be partitioned intd 1 group. Fully
embossed disks shall(Span the entire User Area. The group shall comprise a number of data sectors. The[number of data

sectors 1s shown in<table 10.
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Table 8 - Usage of Tracks 1 (Type R/W grouping = 1)
Band| Start |Pre-buffer] DMA1&2 | Data Sectors |[Number off 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 20 768 - 0 - - 847
1 848 - - 20800 to 41599 | 20 800 - 0 - - 1711
2 1712 - - 41 600 to 62 399 | 20 800 - 0 - - 2591
3 2592 = = 62 400to0 83 199 | 20 800 - Q0 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 | 12320 - - 249 600 to 270 399 20 800 - 0 - - 13711
13 | 13712 - - 270 400 to 291 199 20 800 - 0 - - 15 199
14 | 15200 - - 291200 to 311 999 20 800 > 0 - - 16 895
15 | 16896 - - 312 000 to 319019 7 020 319020 to 2048 1321068 to - 17 665
321 067 321 099
Total 318 988 2048
Table 9 - Usage of Tracks 2 (Type R/W grouping = 16)
Band | Start |Pr¢ bufferf DMA1&2 Data Sectors_ _[Number of Spare Sectors  [Number of DMA3&4 | Postt |End Track]
No. | Track | Sgctors Sectors Data | Spare Sectors buffdr
Sectors Sectors Sectofs
0 0 - 0to 31 32.t0°20 671 20 640 20 672 to 207 99 128 - - 847
1 848 - - 20800to 41471 | 20672 41472t0 41599 128 - - 1711
2 1712 - - 41600to 62271 | 20672 62 272 to 62 399 128 - - 2591
3 2592 - p 62400to 83071 | 20672 83072 to 83 199 128 - - 3503
4 3504 - - 83200 to 103871 | 20672 | 103 872 to 103 999 128 - - 4447
5 4448 - - 104 000 to 124 671| 20 672 | 124 672 to 124 799 128 - - 5423
6 5424 3 - 124 800 to 145471 20 672 | 145 472 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

1 848 - - 20800to 41599 | 20 800 - - - - 1711

2 1712 = = 41 600 to 62 399 20 00 - 2591

3 2592 - - 62 400to 83199 | 20800 - - - - 3503
4 3504 - - 83200 to 103999 | 20 800 - - - - 4 447
5 4 448 - - 104 000 to 124 799{ 20 800 - - ) - 5423
6 5424 - - 124 800 to 145599 20 800 - - - - 6 447
7 6 448 - - 145 600 to 166 399 20 800 - = - - 7503
8 7 504 - - 166 400 to 187 199{ 20 800 - - - - 8623
9 8 624 - - 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 - - - - 12 319
12 | 12320 - - 249 600 to 270 399| 20 800 - - - - 13711
13 | 13712 - - 270400 to 291 199 20 800 - - - - 15 199
14 | 15200 - - 291200 to 311999 20 800 - - - - 16 895
15 | 16 896 - - 312000 to 321 099| 9,100 - - - - 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 32t020 671 20 640 20 672 to 20 799 128 - - 847
1 848 - - 20800to 41471 | 20672 | 41472t041599 128 - - 1711
2 1712 - - 41 600 to 62 271 20672 62 27210 62 399 128 - 2 591
3 2592 - - 62400t0 83071 | 20672 | 83072t083199 128 - . 3503
4 | 3504 ) - 8320010 103775 | 20576 | 1037761103903 | 128 |103904t0| d4 4447
103935
5 | 4448 - - 104 000 to 124 799| 20 800 ; ; . i 5423
6 | 5424 - - 124 800 to 145 599| 20 800 - s - i 6 447
7 6 448 - - 145 600 to 166 399( 20 800 - - - - 7503
8 7504 - - 166 400 to 187 199 20 800 - - - - 8 623
9 8 624 - - 187 200 to 207 999| 20 800 - - - - 9 807
10 9 808 - - 208 000 to 228 799| 20 800 3 - - - 11023
11 11 024 - - 228 800 to 249 599| 20 800 - - - - 12 319
12 | 12320 - - 249 600 to 270 399( 20 800 - - - - 13711
13 13712 - - 270 400 to 291 199| 20 800 - - - - 15199
14 15 200 - - 291 200 to 311 9991, (20 800 - - - - 16 895
15 16 896 - - 312000 to 321099 9 100 - - - - 17 665
Total 320 332 640 h4
20 DefectManagement
20.1 Rewritable groups: Sparesectors
Defective sectorp in the Rewritable/Zone shall be replaced by good sectors according to the defect managenpent method
described below| The disk shali\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 defecfive sectorsreplaced by both algorithms shall not be greater than 2 049. If 16 groups are used, the 128 spare
sectors are distriputed to each rewritable group as shown in tables 9 and 11. The spare sectors are not distributed fo embossed
groups as shown|in fables 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

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

Slipping Algorithm

A defective data sector found during certification shall be replaced by the first good sector following the defective sector, and
so causes a slip of one sector towards the end of the group. The last data sectors will slip into the spare sector area of the
group. The address of the defective sector is written in the PDL. If no defective sectors are found during certification, an
empty PDL [sTecorded.

The addressgs of spare sectors, beyond the last data sector slipped into the spare area (if any), which are,foun|
during certiffication shall be recorded in the PDL. Thus the number of available spare sectors is diminished aco

d to be defective
ordingly.

If the spare
Replacemen
cannot be a(
not known 4

20.1.2.2
The Linear
certification|

The defectiy
the group, tl
sector and o)

Kector area of a group becomes exhausted during certification, the defective sector shall be hand
t Algorithm. This process involves assigning a replacement sector from the spare(sector area of a
complished until the other group has been certified. This is due to the fact that the next availab)
ntil its group is certified, i.e. the Slipping Algorithm has been skipped.

ed by the Linear
hother group and
le spare sector is

Linear Replacement Algorithm

Replacement Algorithm is used to handle defective sectors found’ after certification. It is §
in the event of the spare area of a group becoming exhausted.

llso used during

hre sectors left in
5 of the defective

e sector shall be replaced by the first available good spare-sector of the group. If there are no sp
e defective sector shall be replaced by the first good spare Sector of another group. The addresse
f the replacement sector shall be recorded in the SDL.

The address'Es of sectors already recorded in the PDL shall nopbe recorded in the SDL.

If a replace
indicating a
20.1.3

The Linear

A defective
group, the
sector and d

If there exi

ent sector listed in the SDL is later found tobe-defective, it shall be dealt with by making a new
replacement sector for that defective sector,

Disks not certified

sector shall be replaced by the first available good spare sector of the group. If there are no spare

f the replacement sector'shall be recorded in the SDL.

ts a list of the defectiVe sectors in the PDL, these sectors shall be skipped for use even if the disk

Replacement Algorithm is also used to handle sectors found defective on disks which have not beg

lefective sector shall be replaced by the first good spare sector of another group. The addresses

entry in the SDL

n certified.

lsectors left in the
of the defective

are not certified.

This is the jame as the process specified in 20.1.2.1 for the certified disks.
20.1.4

When writipg data“in'the sectors of a group, a defective sector listed in the PDL shall be skipped, and the data shall be written
in the next [data sector, according to the Slipping Algorithm. If a sector to be written is listed in the SDL,|the data shall be
written in the spare sector pointed to by the SDI.. 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.

Write procedure

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).
Table 12 - Content of the PDL

Byte PDL Content

0 (00), PDL Identifier
(01), PDL Identifier
Number of Addresses in the PDL, MSB
Number of Addresses in the PDL, LSB

w N -

(if bytes 2 and 3 are (00), Byte 3 is the end of the PDL)
Address of the First Defective Sector (Sector number, MSB)
Address of the First Defective Sector (Sector number)
Address of the First Defective Sector (Sector number)
Address of the First Defective Sector (Sector number, LSB)

N N

x-3 Address of the Last Defective Sector ( Sector number, MSB)

x-2 Address of the Last Defective Sector ( Sector number)
x-1 Address of the Last Defective Sector ( Sector number)
X Address of the Last Defective Sector. ( Sector number, LLSB)
20.1.6 Sec¢ndary Defect List (SDL)

The Secondary Dgfect List (SDL) is created during initialization and used during and after certification. All D
Rewritable Zone shall have an SDL recorded during initialization.

sks with a

The SDL shall cdntain entries in the form of addresses of defective data sectors and addresses of the spare sedtors which
replace them. Each entry in the SDL contains 8 bytes; viz. four each for the address of a defective sector and for the address of

its replacement segtor.

The list of addresfes shall contain the addresses of the defective sectors and their replacement sectors. The addrdsses of the

defective sectors shall be in ascending erder.

The SDL shall be pecorded in the mininum number of sector necessary, and it shall begin in the first user data byte|

of the first

sector. All unused|bytes of the last\sectors of the SDL shall be set to (FF). The following information shall be recordled in each

of the four SDLs.
The addresses of sectors-already recorded in the PDL shall not be in the SDL.

If a replacement dectdr-listed in the SDL is later found to be defective, an new entry shall be made in the SDL i

ndicating a

replacement sector for that defective Sector.

In the case of a multiple-sector SDL, the list of addresses of defective and of replacement sectors shall continue w

ith the 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)

Byte

SDL Content

W N = O

(00), SDL Identifier
(02), SDL Identifier
Number of Entries in the SDL, MSB
Number of Entries in the SDL, LSB
(if bytes 2 and 3 are (00), Byte 3 is the end of the SDL)

O 0 W

—
- O

y-7
y-6
y-5

y-3
y-2
y-1

L k. ez 3o Q Looe 1 AY

ferchentrytsS-bytestons)
Address of the First Defective Sector ( Sector number, MSB)
Address of the First Defective Sector ( Sector number)
Address of the First Defective Sector ( Sector number)
Address of the First Defective Sector ( Sector number, LSB)
Address of the First Replacement Sector ( Sector number, MSB)
Address of the First Replacement Sector ( Sector number)
Address of the First Replacement Sector ( Sector number)
Address of the First Replacement Sector ( Sector number; LSB)

Address of the Last Defective Sector ( Sector\number, MSB)
Address of the Last Defective Sector ( Séctor number)

Address of the Last Defective Sector ((Sector number)

Address of the Last Defective Sector(“Sector number, LSB)
Address of the Last Replacement.Séctor ( Sector number, MSB)
Address of the Last Replacement Sector ( Sector number)
Address of the Last Replagement Sector ( Sector number)
Address of the Last Replacement Sector ( Sector number, LSB)

202 E

bossed groups: Sector Interleave Parity

The Sector Interleave Parities included in the UD/SIP bytes of the embossed sectors provide an error correctidn system for the
embossed data of the previous séctor. The Sector Interleave Parity of the next sector allows the drive to correft the sector that
cannot be c¢rrected by ECC,\tHus it is possible to recover more than two defective sectors if the next sg¢ctor of the last
defective segtor can be read.

The sector ipterleave(parity for each sector shall be stored in the UD/SIP bytes (40 bytes) of the next segctor. The sector

interleave p

embossed bandsThese bytes shall be as specified in annex C.

ity ofcthe last sector in the last embossed band is stored in the UD/SIP bytes of the first sgctor in the first
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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 defects, can cause tracking errors, erroneous Addresses or errors in the Data fields. These errors are covered by section

6.
21.1 EnvimLment

AN iomale 31 ~ldiicec ~ <ha wi 3 1 1 rtri
All signals in clduses 22 to 25 shall be within their specified ranges with the cartrid

allowed operating environments defined in 8.1.2.

21.2  Reference Drive

21.2.1 O;]‘

The focused opti¢al beam shall have the properties defined in 9.2 a) to f). The disk shall rotate as specified in 9.5.
21.2.2 Repd power

For the testings §pecified 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 -

tics and mechanics

Pax shall be in fthe range

1,00 mW< P < 1,60 mW
Ppax shall be spgcified in byte 8 of SFP Zone.
21.2.3 Rdad channels

The drive shall Have a read channel, in which the total amount of light in the exit pupil of the objective lens is mdasured. This
channel shall haye the implementation as given by Chammel 1 in 9.1.

21.24 Tracking

During the measfirement of the signals, the axiahtracking error between the focus of the optical beam and recording layer shall
not exceed

emax (axial) = 0,8 pm

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

The radial trackipg servo.sed for this measurement requires a higher performance than that specified in 11.4.8.

21.3  Definition of signals

All signals are linearly related-to-currents through-a photo-dicde detectorand are therefore linearly related tb the optical
power falling 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

In each track, this ratio shall not vary by more than 30%.

4
0,92 < —= < 1,08
W1

I
0,92 < ~¥R2 108
IW2

Over the whple 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 tracl, this ratio shall not vary by more than 20%.

22.3 Wobble Mark Imbalance

IWHI

0,9 < <1,1

WH2
Over the whple disk, this ratio shall not vary by more than 30%.

22.4  Tracking error modulation

I, -1
0,25 < % < 0,65

0

I -1
0,25 < m—2 <065
I,
In each track, thi§ ratio 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

T
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
o,+0
12 5 Z < 0,8 ns for Band 0
1,2 ns for Band 9
1,6 ns for Band 15

where the values of o, o, are the standard deviation of 77 , 75 in figure 24.

Tracking sefvo on Focus Reverse tracking servo on

Wobble Marks %11?‘119 ling Wobble Marks
Sdgment Mark ¢ & ‘ﬂ\ Segment Mark
A
N VAV v VA
Channel 1 Lo fwo Channel 1 Wry WR2
Io Io
0 level 0 level
Tracking servo off Focus Tracking serve on
Wobble Marks ;‘gﬁi"hng Wobble Marks
S¢gment Mark Segment Mark
Channel 1
Channel 1 ]
)
0 level 0 level

96-0118-A
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Figure 23 - Signals from Wobble Marks
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Index Pulse
of Pit Position

1997 (E)

23 Sign
The signals o]
All signals sp

23.1  Seg

Where n is th|
23.2 Add

Where It is
peak level of

In each track

233 FW
The Full Wid|

Servo Clock }

Figure 24 Timing jitter measurement of Wobble Marks

jals from Segment Marks and Address fields (see figure 25)
btained from the Segment Marks and Address fields shall be measured in Channel 1 of the Refere

ecified in this clause shall be measured with the radial tracking on.

ment Marks

ISM(n)

0,60 < <0,95

0

ress fields
1
0,60 < —* < 0,95
I,

the signal amplitude of an jsolated 2T mark in Address fields. This amplitude is a level betwee
PT mark.

this ratio shall vary by.more than 20%.

HM
th Half Maximum (FWHM) Ty of the signal from Segment Marks shall meet the requirement

1
221,35
213

e number from 3 to 6 defined in 15.1.1.1. In eachi#ack, this ratio shall not vary by more than 20%.

hce Drive.

h Iy level and a

where T is a
In each track,

234

R 1 13 1. 14 o
CIHIUU UL UIT SCI'VY CIOCK UCLHITICU 11T 14.05.1.

this ratio shall vary by more than 20%.

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.

where T is a

I { Twamn) - T x( 11-n)}1<0,2
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 Segment Mark
Channel 1 ’I\ Channel 1 WRY wR2 ’l\
Io IO
Y
0 level 0 level
Tracking sprvo off Focus Tracking servo on
Wobble Marks Sﬁz‘{‘f"“g Wobble Marks
egment Mark Segment Mark
Channel 1
Channel 1 J
AN
=)
0 level 0 level

96-0118-A

24 Signal from grooves (see-figure 26)
24.1 Groove offset

The track centrg detection signal M is the sinusoidal difference of the signal (I - I5 ) in the Push-pull Channel. ¢
A It is the diffdrence between the following two levels: the Track centre detection signal measured with the radial

Figure 25 - Signals from Segment Marks and Address field

tracking on,

and the centre of the Track centre detection signal measured with the radial tracking off. A It shall meet the requifement.

AIT
<0.40

(ll —IZ)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

62
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nXd 3600

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

The phase depth shall be less than 180°.

Tracking servo off Tracking servo on
Push-pull Channel

T AN "

T MWVWYWWWWWAVWAWWWWWN

S A AT

Tracking servo on Focus
sampling
Wobble Marks field

Channel 1

0 level
96-0120-A

Figure 26 - Signals from grooves

25 Sighals fromrémbossed Recording fields (see figure 27)
25.1 Signal amplitude

Signal amplitude is’measured in the Reference data defined in 16.2.

Signal amplitude of a 2T signal shall meet the requirement

I
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
0level s .
Signal asymmetry

Channel 1

2T pattern 8T pattern

0 level

96-0121-A

Figure 27 - Channel 1 signals froni/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 27 and 28 specify only the average quality of the recording layer. Local deviations from the specified values, called

defects, can cause write problems. These defects are covered by section 6.

26.1

All signals in
in 8.1.2.

26.2 Ref

The write tes

following chdracteristics for the purpose of these tests.

Emlironments

clauses 27 and 28 shall be within their specified ranges with the cartridge in the operating. envir

erence Drive
described in clauses 27 and 28 shall be measured in Channel 2 of the Reference Drive. The driy

nments defined

e shall have the

26.2.1 Optics and mechanics

The focused ¢ptical 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 optical ppwer incident to the entrance surface of the disk and used for reading the information shall be irf the range from
1,0 mW to P ax-

26.2.3 Read channel

The Referenge Drive shall have a read channel which can,detect magneto-optical marks in the recording lay¢r. This channel
shall have an implementation equivalent to that given by Channel 2 in 9.3.

26.2.4 Tracking

During the mgasurement of the signals, the focus«of’the optical beam shall follow the tracks as specified in 21.9.4.

26.3  Overwrite conditions

Marks are wrltten on the disk by magnetic-field modulation under successive pulses of optical beam.

26.3.1 Write pulse

Series of writg pulses which ar¢ synchronized with the data clock are irradiated on the test area in the write progess.

The shape of
T; and a fall
bands other
of those seled

4

write pulse shall be as given in figure 28. A peak write power Py, a bias power Py, a pulse width
ime Ty are-defined in figure 28. The values of Py and Ty appropriate to the band are specified
an specified the values shall be linearly interpolated. The actual power and pulse width used shal
ted. The value of Py, shall be less than 0,2 mW. 7, and 7§ shall be less than 3 ns.

26.3.2

| Write magnetic field

Ty, arise time

in annex G. For

1 be within 5 %

The requirements 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

This shall be more than 20 ns in all write patterns.

for which the absolute value of the magnetic field is more than

Hy (=09 x Heyy )

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.

Twm-p shall be

between O 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 dormiain where the direction made by the magnetic field shall be from the entr:

ince surface
to the recording layer. The N-mark-shall correspond to the written data bit ONE.

The S-mark (S-dpmain) shall be ‘@.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 detegtors K; and
K and are thereflore-linearlyrelated he-optical powerfalling onthe-detectors{see 9-1)-

27 Magneto-optical 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
— less than|0,024 at Band 15

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

2T and isolgted patterns are used in the measurements specified in 28.2 to 28.4, where T is,the nominal clgck period for the
band corresponding to the test track. A 2T pattern is composed of a series of 2T N-marks followed by 2T S-mharks specified in
26.3.3. An Isolated pattern is either a 1S pattern (00000001) or a 1SR pattern (11111110) repeated several [times (see figure
29).
28.2  Rekolution

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

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

Recorded  (CCCCCCCCCCCCCCCCCCC D

Data pit

__}lggg_ S-Mark Level

Signal from I I,
18
Channel 2

long N-Mark Level

Doy~ SGCCCCCCCCCCCCCCCS

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

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

S ) : Peak to peak level of 2T patterns in the segment(i)

O n(i) : Standard Deviation of N-marks in the segment(i)
D s(i) : Standard Deviation of S-marks in the segment(i)
as follows
i+12
2. Sx6)
S
13X 242
§NR(G:i=0, 13,26, ...,1287) = T \/i:12
20 200
115 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 wrife magnetic
field.
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2T data pattern
Recorded O e S e Y
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

28.4  Wrijte power window

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

which is defihed hy the linear intprpnlqh'nn of write ppalz power. values defined-in-annex G

This window of the disk shall cover the range between 0,75 x Ppom and 1,15 x Ppom.

69


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

ISO/IEC 15498: 1997 (E) ©ISO/IEC

Section 6 - Characteristics of user data

29 Method of testing

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 clauses 21 to 28 disregard defects, clauses 30 and 31 include them as an unavoidable deterioration of the read signals.
The gravity of a defect is determined by the correctability of the ensuing errors by the error detection and correction circuit in
the read channel [defined below. The requirements in clauses 30 and 31 define a minimum quality of the datas\n¢cessary for
data interchange.

29.1 Enviropment

All signals in clguses 30 to 31 shall be within their specified ranges with the cartridge in the rahge’ of allowed operating
environments defined in 8.1.2. It is recommended that before testing the entrance surface of thejoptical disk shall be cleaned
according to the instructions of the manufacturer of the disk.

29.2 Reference Drive

All signals specified in clauses 30 to 31 shall be measured in the indicated channels”of-the Reference Drive. Thq drive shall
have the following characteristics for the purpose of these tests:

29.2.1 (o)
The focused opti¢al beam shall have the properties already defined in 9.2.4) tof). The disk shall rotate as specified jn 9.5.
29.2.2 Repd power

The optical powg¢r incident on the entrance surface of the disk (used for reading the information) shall be in the|range from
1,0 mW to Pp,x-

ics and mechanics

29.2.3 Repd amplifiers
The read amplifi¢rs after the photo-detectors in Channels™1 and 2 shall be as specified in 9.3.

29.2.4 Arlalog-to-binary converters

The signals from|both read amplifiers shall be-converted from analog-to-binary with a level detector.

The converter fof Channel 1 shall operate correctly for analog signals from embossed marks with amplitudes as determined by
clauses 22 to 25.

The converter fof Channel 2 shall eperate correctly for analog signals from user-written marks with amplitudes ag determined
by clauses 27 and 28.

29.2.5 Error corréction

Correction of errpr in(the*data bytes shall be carried out by an error detection and correction system based on the flefinition in
C.3 of annex C. There shall be an additional correction system for the embossed data, based on the Sector Interlegve Parity as
defined in C.4 of-ammex€:

29.2.6 Tracking

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 Segment Marks and Address fields
30.1.1 Segment Marks

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

30.1.2 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 User-written data

The user-wrt s 3
correction d¢fined in 29.2.5.

30.3 Embossed data

Embossed data in a sector as read in Channel 1 shall not contain any byte errors that cannot be orrected by| error correction
defined in 29.2.5.

rrected by error

31 Data interchange requirements

A disk offergd for interchange of data shall comply with the following requirements-
31.1 Tracking

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

31.2  User-written data

Any sector ritten in the Rewritable Zone that does not comply with 30.1 and 30.2 shall have been replaced|according to the
rules of the dlefect management as defined in clause 20.

31.3 Er:Lbossed data

Any sector in the Embossed Zone that does not complytwith 30.1 and 30.3 shall be correctable by error correction based on
the Sector Injterleave Parity as defined in C.4 of annex.€.

314  Quality of disk

The quality [of the disk is reflected in the fiumber of replaced sectors in the Rewritable Zone. This International Standard
allows a mgximum of 2 048 replaced Sectors. The maximum number acceptable to a user remains a matfer of agreement
between purchaser and supplier.
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Annex A
(normative)

Edge distortion test

A.1  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 surfacgs shall be
polished to a surfdce finish of 5 pm peak-to-peak.

A3 The dimgnsions 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 When tHe cartridge is inserted vertically into the gauge, a yertical downward force F; of 0,8 N maximun] applied to
the centre of the tpp 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

The compliance test checks the flatness and flexibility of the case by forcing the four reference surfaces of the case

into a plane. The test is made by placing the cartridge on the supports of a gauge and applying forces on the cartridge opposite
to the supports.

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

surfaces S1,

apart.
B4 The|cartridge shall be placed with its reference surfaces onto the posts of the horizontal gauge. A ve
force F of 0)5 N shall be exerted on the cartfidge opposite each of the four posts.
B.5 Requirements

Under the cdnditions of B.4, three\of four surfaces S1 to S4 shall be in contact with the annular surface of
posts, and an

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

Aftgr assembly, the upper annular surfaces of the four posts shall lie between two horizontal planes

82, S3 and S4 respectively (see figure B.1). The dimensions are as follows (see figure B2 ):

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

test gauge consists of a base plate on which four plots P1, P2, P3 and P4 are fixed so as to.Corres

Iy gap between the remaining surface S and the annular surface of its post shall not exceed 0,1 mnj.

pond to the four

paced 0,01 mm

rtical downward

their respective
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Annex C
(normative)

Format of the Sector Data field

C.1  Contents of Sector Data field
The bytes in the Sector Data field constitute an ordered sequence A, . The elements of A, are, depending on the value of n:
14n< 2048: An=Dn User data bytes
2049 2088 : An=Fm Vendor Unique / SIP bytes
20B9 2098 : An=Ck CRC check bytes
20P9 2352:A,=E; ECC check bytes,

where
Fn-2048
k=|n-2088
s=[{(n-2099)mod 16 } + 1
t=fint{(n-2099)/16} +1
The notation int{x} denotes the largest integer not greater than x; (x mod y) denotes the remainder of the integpr division x/y.
The order of the user data bytes D,, is the same as the order in\which they are input into the controller of fhe drive, i.e. D;

comes first.

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 three spb-groups of A, are mapped onto a-two-dimensional matrix B;; with 131 rows and 16 column$ (see table C.1).
Thus

for]l < n < 2088: B,y:A,,,

where

i=130-int { (n-1)/16}

Jj=[(n-1) mod 16

C31 G
The CRC and ECC shall be computed over the Galois field based on the primitive polynomial

néral

C3 C:C and ECC

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 ;
Gc i!:! 6()c +o)
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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

IC :[ 2 ( ZBi,jxi)]+ ZBO,ij
i=1 j=0 Jj=0

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

R, (%) = I.(x)x® mod G, (x)

The storage locatiofis for the coefficients of e poiynomial are specificd by

k=8

(x) = 2 Ckxs_k

k=1

- w]

C33 ECC

The primitive polyhomial and the elements shall be as specified in C.3.1. The generator polynomial™or the check bytes of the
ECC shall be

i=135

e = H(x+ai)

i=120

o

The 256 check byes of the ECC shall be computed over the user data, the 40 F,, bytes and the eight CRC bytes. The
corresponding nind information polynomials shall be

i=130

= D, By
i=0

p—

where 0< j <8
The contents of thq 16 check bytes Eg, for each polynomiakl,; (x) are defined by the sixteen residual polynomials
Rei(x) = 1,;(x)x'® mod G, (x)

The storage locatidns for the coefficients of the\pdlynomials are specified by

t=16
Rei(x)= > E(je1£87
t=1

The bits of the conjputed checK bytes shall be inverted before they are encoded into channel bits, as indicated by the use of E
in the above formufa and E.in table C.1.

C.4  Sector Intérleave Parity (SIP)
The Sector Interleave Parity consists of 40 bytes data. The primitive polynomial and the elements shall be as specified in
C.3.1. The generator polynomial for the check bytes of the SIP shall be

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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The contents

ISO/IEC 15498:1997 (E)
User Data User Data User Data
Sector n-1 Sector n Sector n+l

Figure C.1 - The arrangement of SIP
of the 40 check bytes F; to F4 consist of 20 pairs of parity bytes.defined by the second residual polynomials
i=130 j=15 o
Fx+F=0Y (Y, (By) xS IHI-129X10) 3,2 1dod G (x)
i=124 j=0
i=123 j=15 o
Fpx+F=[Y (Y (By)x 151992 mod G (x)
i=116 j=0
i=115 j=15
Fyx+F=[Y (Y, (By) xS LEE109X19) 3,2 1mod G (x)
i=109 j=0
i=108 j=15 o
Fax+FK=[Y (% (By)x 1577+ I710DX10) 3,2 1mod G (x)
i=102 j=6
i=10h j=15 _
Fy-x+Fo=(Y (Y (By)x 15799210 3,2 1mod G (x)
i=94 j=0
i=93 j=15 A
FuadFy =13 (Y, (Byx15 778010y, 1mod G (x)
i=87 j=0
i=86 j=15 o
Fy-x+Fg=[Y (Y (Byxt 2902 mod G (x)
i=80 j=0
i=79 j=15
Fis-x+Fe=1Y (3 (Byx® 77102 1mod G (x)
=72 j=0
i=71 j=15 )
Fg-x+Fg=[Y (Y (By)x 150103, mod G (x)
i=65 j=0
i=64 j=15 o
Fg-x+Fy =Y (3 (Byx3 39102 mod G(x)
i=58 j=0
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band is stored in

C.5 Recording Sequence

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)
i=36 j=0
i=35 j=15
Fy - x+Fg =3, (Y, (By)x" T 0" mod 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
i=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+Fg=[Y (Y (By)x"5 DXy 2 1med G(x)
i=—1 j=0
i=—2 j=15 .
Fy-x+Fg=[Y (Y, (By)x 78102 1m0d G (x)
i=—8 j=0
i=9 j=15 o
Fyg x+Fg=[ Y. (Y, (By)x"3 /919, 21m0d G, (x)
i=—16 j=0
The SIP (F; to K40 ) is computed over 2 352 bytes:of the previous sector. In the case of a Fully Embossed disk the SIP of the
last sector is stofjed in the SIP area of the first sector of the Inner Test Zone. The SIP of the last sector in the last embossed
the UD/SIP bytes of the first sector in the first embossed band.
The bytes of thel Sector Data fiéld.shall be recorded on the disk immediately after the Reference data. Their order shall be
lence A, .

according to seq
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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
—>

mwmmm +t AN~ TQO ale__.h_J%
o g 2= mmszswm_m_ of 2| 9 ¢
alalala NNERNIGEAE = e
Mﬂ7 - N] o enl < wnl O
2 & 5] @ | & o &, || 4 4] = 4 & 4 4
a)ja)[a)|a) DzDzFFC a el i P P
0 onf <l wn] O
S R R P 1 I N S e I i N e
alalala SS9 [ EE R
=l & 9| s RS RIEREE = B = =
a)ja)[a)|a) =Y il o3| e ol 55 oS
o gl 3] 8 8 & of =>4 &l 8 o gl =zl of =
[a)fa) [a) [a) DzDzFleC o | ] o5 5
~ s} o o ..UW17 = ! ! o 2} 2] =
D D D D D2 D2 a9 ja o @) El El El El El El El
ol gl o] & mmwnczmmm 2z g s
[a) ja) ja) [a] Sl = o) [o) 108 ol o el
o o 3| = 8 g of o Al 2 o 2 ol =) o 2
Alalala D2D2FFC ool I %5 ool f] |
o] & 8] R mesum 9 o wmwm
&) [a) [a) [a) o) =) COR RSN B Reol fiaf) B ool Foo Fog vad)
ol | o =] - q] = ol <] wj ©
Vlglale i I PP P PG [ R . R x e i, e
Alalala DzDzFFF ooy IS5 Ho5) o3l 3 sl
| = o] e 8| 8l | =l Al A o 2 of =l o 2
a} fa) fa) [a) DzDzFFF ool Jol fid o3 | o | e e

W w1

2 2

— —

po b

79


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

ISO/IEC 15498:

1997 (E) ©ISO/IEC

Annex D
(normative)

Contents of the Control Zones

D.1 Contents of the GEP Zones

The GEP Zone consists of Media characterization data. Page Numbers O to 4 include media parameters and Page Numbers 5 to

9 include segmer

Page Number 0

Page Number 1

Page Number 2

These two bytes

Format type (MSB) / Media type (LSB)
Bit 15 shall be set to ONE indicating a media with grooves.

Bit 14 shall be set to ONE indicating a media where the Servo Channel bit pos
Segment Mark indicates the type of the Data segment.

Bits 13t0 8 These bits shall be set to ZERO.

Bits 7 to 4 0000: indicates a fully embossed disk.
0010: indicates a fully rewritable disk.
1010: indicates a partially embossed disk.

Bits 3to 0 0000: indicates a capacity of 650 Mbyte§ per cartridge.
Format Descriptor 1(MSB) /Format Descriptor 2 (LSB)
Bit 15 shall be set to ONE indicating thé\sample servo tracking method.
Bits 14 to 12 shall be set to 010 indicating'a ZCAV.
Bit 11 shall be set to ZERO.
Bits 10 to 8 shall be set to 110 indicating NRZI coding.
Bit 7 shall be set to.ZERO.
Bits 6 to 4 specify the“erfor correction code : 010 indicates R-S LDC degree 16 wit
interleave.
Bit 3 shall:be set to ZERO.
Bits 2 to 0 represent in binary notation a number n such that 256 x 2" equals the number

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

Track-number of the first track of SFP Zone in Outer Control Zone (MSB/LSB)

ition of the

h a 16-way

f user bytes
ified by this

shiall specify the track number of the first track of the SFP Zone in the Outer Control Zone. It st

12

all be set to

(FFF4) representing-traeknumber—i2-

Page Number 3: Track number of the first track of SFP Zone in Inner Control Zone (MSB/LSB)

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 »n 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

g —gxf
d_24 s

where f is the frequency of the servo clock.

The MSB sh;
shall be set tq

Page Numb
(LSB)

The MSB sh
clock f4 is sp

where f; is th
The MSB by

shall be set t¢ (82).

Page Numbe

The MSB sH
number of Sq

Page Numbse

Theses two |
track.

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

The MSB shj

CC1Iy thE number oI segments per sector o ¢ Outer

(41).
r 6: Clock ratio of Inner Control Zone (MSB) / Number of segments per sector.of. Inne

il specify the clock ratio Q of the data clock to the servo clock in the Inner ControtyZone. A frequ
ecified such that

g —‘Q*Xf
d—24 s

e frequency of the servo clock.

fe shall be set to O = (18). The LSB byte shall specify the nuniber of segments per sector of Inner

r 7: Number of Servo Channel bits per segment (MSB) / Number of servo clocks per Servo f]

all specify the number of Servo Channel bits per segment. It shall be set to (D8). The LSB s
rvo Channel bits in the Servo field of each segment. It shall be set to (18).

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

ytes shall specify the number of segments per track, and shall be set to (0578) representing 1 4

1 specify the number of Address Segments per track. It shall be set to (64). The LSB shall be set
Table D.1 - Summary of the contents of the GEP Zone

Control Zone. It

- Control Zone

ency of the data

Control Zone. It

eld (LSB)

hall specify the

DO segments per

o (FF).

Page Number Fully Rewritable | Partially Embossed Fully Embossed
0 (C020) (COA0) (4000)
1 (A623) (A623) (A623)
2 (FFF4) (FFF4) (FFF4)
3 (4509) (4509) (4509)
4 (20FF) (20FF) (20FF)
5 (3041) (3041) (3041)
6 (1882) (1882) (1882)
7 (D818) (D818) (D818)
8 (0578) (0578) (0578)
9 (64FF) (64FF) (64FF)

D.2 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 Media characterization data
Bytes 20 to 29 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 Media characterization data

©ISO/IEC

Bytes 0 to 19 shall-be-identical-with-the 20 bytes of the contents of the GEP Zone specifiedinD 1

Byte 0: Format Type

This byte is identical 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: Format 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 identical with the LSB of Page Number 1 in the GEP Zone.

Byte 4: Track nymber of the first track of SFP Zone in Outer ControlZone (MSB)

This byte is identfcal with the MSB of Page Number 2 in the GEP Zope:

Byte 5: Track nymber of the first track of SFP Zone in Outer Control Zone (LSB)

This byte is ident]cal with the LSB of Page Number 2 in the GEP Zone.

Byte 6: Track number of the first track of SFP Zone in\Inner Control Zone (MSB)

This byte is identjcal with the MSB of Page Number 3.in the GEP Zone.

Byte 7: Track nymber of the first track of SFRZone in Inner Control Zone (LSB)

This byte is identjcal with the LSB of Page Number 3 in the GEP Zone.

Byte 8: Maximun read power

This byte is identjcal with the MSB“ef Page Number 4 in the GEP Zone.

Byte 9: Reserve

This byte is identjcal with'thie LSB of Page Number 4 in the GEP Zone.
Byte 10: Clock natio’of Outer Control Zone

This byte is identical with the MSB of Page Number 5 in the GEP Zone.
Byte 11: Number of segments per sector of Outer Control Zone

This byte is 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 identical with the MSB of Page Number 7 in the GEP Zone.
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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: Nu

mber of segments per track (LSB)

This byte is identical with the LSB of Page Number 8 in the GEP Zone.

Byte 18: Nu,
This byte is

mber-of Address-Segments-per-traek

dentical with the MSB of Page Number 9 in the GEP Zone.

Byte 19: Reserved

This byte is

dentical with the LSB of Page Number 9 in the GEP Zone.

D.2.2 Re¢ording Control data
Bytes 20 to 29 specify the laser wavelength and the baseline reflectance, and track pitch.

Byte 20: W4
This byte shi

This byte sh
Byte 21: Re

This byte sh

The content

jvelength
11 specify the wavelength L}, in nanometres, of the drive as a number'n such that

n=1/5xL1

11l be set to n = (89).
flectance
11 specify the reflectance R; of the disk measured‘at wavelength L as a number n such that

n =100 x R;

of this byte is specified by media manufacturers.

Byte 22: Track Pitch

This byte shpll 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 30: Highest tracknumber of the Data Zone (MSB)

This byte shiall specifythe most significant byte of a track number of the highest track in the Data Zone. It shall be set to (45)

representing

the MSB of track number 17 665.

Byte 31: Highest track number of the Data Zone (I.SB)
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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sector number of the Data Zone (LSB)
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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 number O.
Byte 36: Sector n

This byte shall sp
value depends on|
number 0.

Byte 37: Sector

u
This byte shall sllecify the least significant byte of a sector number of the first sector of the Disk Definition

DMAL. This valu
number 0.

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

This byte shall sj
DMAZ2. This valy
sector number 16

Byte 39: Sector n

This byte shall sp
value depends on
number 16.

Byte 40: Sector n

This byte shall sj
DMAZ2. This valuy|
number 16.

Byte 41: Sector 1

This byte shall sj
DMA3. This val
sector number 32

Byte 42: Sector 11
This byte shall sp

umher of the first sector of DNS1

ecify the middle byte of a sector number of the first sector of the Disk Definition Structure (in, D
the Media Type. In case of Type R/W disks it shall be set to (00) representing the middie by

mber of the first sector of DDS1 (LSB)

q

J

e depends on the Media Type. In case of Type R/W disks it shall be set to (00)representing the LS

becify the most significant byte of a sector number of the first sector of the Disk Definition §

e depends on the Media Type. In case of Type R/W disks-it shall be set to (00) representing t]

lumber of the first sector of DDS2

ecify the middle byte of a sector number of the first sector of the Disk Definition Structure in D
the Media Type. In case of Type R/W disks"it' shall be set to (00) representing the middle by

umber of the first sector of DDS2 (LSB)

ecify the least significant byte of a sector number of the first sector of the Disk Definition §
P depends on the Media Type:In-¢ase of Type R/W disks it shall be set to (10) representing the LY

umber of the first sector of DDS3 (MSB)

pecify the most significant byte of a sector number of the first sector of the Disk Definition §
he depends on_the: Media Type. In case of Type R/W disks it shall be set to (04) representing t
068.

umber-of the first sector of DDS3

ccify the middle byte of a sector n

value depends onl
number 321 068.

IMA1. This
e of sector

tructure in
B of sector

tructure in
he MSB of

IMA2. This
e of sector

tructure in
B of sector

tructure in
he MSB of

MA3. This

umber of the first sector of the Disk Definition Structure in D

he Medig D b a) ne R /A

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

e of sector

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

This byte shall specify the middle 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 (E6) representing the middle byte of sector

number 321 084.
Byte 46: Sector number of the first sector of DDS4 (LSB)

This byte shall specify the least 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 (3C) representing the LSB of

sector number 321 084.

Byte 47: Number of tracks in the Test Zone

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

Byte 48: Number of Sectors in the set of DMAs

This byte shafl specify the number of sectors in the set of DMAs: DMA 1 and 2 or DMA 3 and/4.It shall be se
Byte 49: Totpal number of the Spare Sectors (MSB)

This byte shalll specify the most significant byte of the total number of the Spare Sectors It shall be set to (08)
MSB of sectdqr number 2 048.

Byte 50: ToIl number of the Spare Sectors (LSB)

This byte shalll specify the least significant byte of the total number of the(Spare Sectors. It shall be set to (00)
LSB of sector number 2 048.

Byte 51: Number of bytes in the Sector Data field of a sector (MSB)

This byte shalll specify the most significant byte of the numberof the bytes in the Sector Data Field of a sector.
(09) representing the MSB of byte number 2 352.

Byte 52: Number of bytes in the Sector Data Field of-a‘sector (LSB)

This byte shalll specify the least significant byte of the'number of the bytes in the Sector Data Field of a sector.
(30) representing the LSB of byte number 2 352.

Byte 53: Number of Data Channel bits in Reference data of a sector

This byte shalll 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 shalll specify the number of the Data Channel bits in Post-write field. It shall be set to (04).
Byte 55: Number of Data-Channel bits in Pre-write field of a Data Segment

This byte shall specifyrthe number of the Data Channel bits in Pre-write field. It shall be set to (0C).
Byte 56: Number of bands in the Data Zone

to (20).

representing the

representing the

It shall be set to

It shall be set to

This byte shall specify the number of bands in the Data Zone. It shall be set to (10).
Bytes 57 to 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(tort6) (00) 10y ()]
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 (01) (01/02) (02)
86 Band 10 Type (1)) (01/02) (02)
87 Band 11 Type 01) (01/02) (02)
88 Band 12 Type (01) (01/02) (02)
89 Band 13 Type (0] (01/02) (02)
90 Band 14 Type (D) (01/02) (02)
91 Band 15 Type (01) (01/02) (02)

Bytes 92 to 99: Reserved
These bytes shall be set to (FF).
D.2.4 Band data

Bytes 100 to 41P shall specify information for band O to 16. Each 20 bytes shall contain a single set of band data for each
band. The byte dssignments of band data\are shown in table D.3. The values of the band data depend on the Media|type.

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

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

Byte (101 + 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

Byte (102 + n x 20): Number of tracks in Band n (MSB)

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.

86


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

©ISO/IEC ISO/IEC 15498:1997 (E)

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 a number of the sectors in User Area of Band n.
Byte (109 + n_x 20): Number of Sectors in User Area of Band n (LSB)

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

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

This byte shall be set to (00).

Byte (111 + p x 20): Reserved for Band n

This byte shall be set to (00).

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

This byte shqll specify the most significant byte of a number of the Pre-buffer Sectors in Band .
Byte (113+ 7 x 20): Number of the Pre-buffer Sectors in Band n (LSB)

This byte shgll specify the least significant byte of a number of the Presbuffer Sectors in Band n.
Byte (114+ 1 x 20): Number of the Post-buffer Sectors in Band-n.(MSB)

This byte shall specify the most significant byte of a number of’the Post-buffer Sectors in Band n.
Byte (115+ 7 x 20): Number of the Post-buffer Sectors in Band n (LSB)

This byte shall specify the least significant byte of a number of the Post-buffer Sectors in Band n.
Byte (116+ n x 20): Number of segments per sector in Band n

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

Byte (117+ g 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]

specified as 4 formula such that
Q
JE 2\
fa N 1
where f; is the frequency of the servo clock.

Bytes (118 4 nnx20) to (119 + n x 20): Reserved for Band n

These bytes shall be set to (FF).

data clock fy is
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Table D.3 - Byte assignment of the band data in the SFP Zone

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

1 Byte Byte Byte Byte Byte Byte Byte Byte
120, 121 122,123 12410126 127 to 129 132,133 134,135 136 137

2 Byte Byte Byte Byte Byte Byte Byte Byte
140{141 142,143 144to 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
1804181 182,183 184to 186 187 to 189 192, 193 194, 195 196 197

5 Byte Byte Byte Byte Byte Byte Byte Byte
2004201 202,203 204to206 207t0209 212,213 214, 215 216 217

6 Byte Byte Byte Byte Byte Byte Byte Byte
220{221 222,223 22410226 22710229 232,233 234, 235 236 237

7 Byte Byte Byte Byte Byte Byte Byte Byte
240{241 242,243 24410246 24710249 252,253 254, 255 256 257

8 Byte Byte Byte Byte Byte Byte Byte Byte
260{261 262,263 264 to266 26710269 272,273 274, 275 276 277

9 Byte Byte Byte Byte Byte Byte Byte Byte
280] 281 282,283 284 to286 28710289 292,293 294, 295 296 297

10 Byte Byte Byte Byte Byte Byte Byte Byte
300{ 301 302,303 304 to306.~307 to 309 312,313 314, 315 316 317

11 Byte Byte Byte Byte Byte Byte Byte Byte
320{321 322,323 324103326 327t0329 332,133 334, 335 336 337

12 Byte Byte Byte Byte Byte Byte Byte Byte
340] 341 342,343.\\344to 346 347t0o349 352,353 354, 355 356 357

13 Byte Byte Byte Byte Byte Byte Byte Byte
360] 361 362,363 364to366 367to369 372,373 374, 375 376 377

14 Byte Byte Byte Byte Byte Byte Byte Byte
380,381 382;383—384 1038638710 389 392,393 397,395 396 397

15 Byte Byte Byte Byte Byte Byte Byte Byte
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 * 9|
Byte 41, 42, 43 321 068 103 904 * -1
Byte 44, 45, 46 321 084 103 920 * -1
Byte 47 5 5 5
Byte 48 32 32 32
Byte 49, 50 2048 2,048 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 92'te 99 Reserved Reserved Reserved
Byte 100 to 419 Band data Band data Band data

NOTE - The vajues’of'bytes 35 to 46 in Partially Embossed in the table are the values in the case of the disk where band O to 4 are rewfitable and band 5 to
15 embossed.

Tables D.5 and D.6 show the examples of the contents of band data. Values of band data depend on the Media Type. 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
6 424 1024 20800 20 800 0 0 64 40
7 q 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 11 024 1296 20800 20 800 0 0 81 32
12 1P 320 1392 20800 20 800 0 Q 87 30
13 1712 1488 20800 20 800 0 0 93 28
14 1p200 1696 20800 20 800 0 0 106 25
15 1p 896 770 9100 9 100 0 0 110 24
Table D.6 - Contents of Band Data: example 2
GRP16-P|ROM (0 to 4: R/W, Band 5 to 15: ROM, Buffer Sectors: 64 )
Band [ irst Number Number Number\® Number of Number of Number of Clock
No. rack 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 | 712 880 20800 20 800 0 0 55 46
3 D 592 912 20 800 20 800 0 0 57 45
4 B 504 944 20 800 20 736 64 0 59 43
5 1 448 976 20 800 20 800 0 0 61 42
6 b 424 1024 20800 20 800 0 0 64 40
7 b 448 1056 20800 20 800 0 0 66 39
8 7504 +420—206-866 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 Channel 2 signal shall be level-clamped to reduce the low frequency base line fluctuation. The circuit consists of a buffer
amplifier, sample-holder 1. sample-holder 2. and an operation lifier i

A raw Chanfel 2 signal is added to the buffer amplifier input and the output is directly connected to the posjtive input of the

operational §
finally to the

negative input of the operational amplifier.

pmplifier. The output of the buffer amplifier is blanched through sample-holder 1, through)sample-holder 2 and

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

indicated in

The level-cls

Raw
Inpy]

San
Pul

Sanple Control

Pul

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

imped channel 2 signal will appear on the operational amplifier output terminak.

e?

Figure E.1 - Level clamping circuit

Channel 2
! +
Sample Holder 1 Sample Holder 2 h
)
0}0 off, V(-

O 0/0 Q)
J on o—

ple Control

i 7 e

lamped
hannel 2
utput

[aNala)
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Pre-write Post-write
field field
Servo
field \l/ Data field \L
D —

Raw Channel 2 Input
(analog wave form)

Sample level

Signal A
leyiel

1 Servo Channel bit

F{mple Control Pulse 1

Sampl¢ Control off
Pulse Sample Control Pulse q‘

on

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

0 20 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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