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Foreword

Internationall Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an

Internationall Standard ISO/IEC 13963 was prepared by the European Association for Standardizing [nformation and
Communication Systems, ECMA, (as ECMA-201) and was adopted, under aspecial "fast-track procedure", by Joint Technical
Committee ISO/IEC JTC 1, Information technology, in parallel with its approyal by national bodies of ISO angd IEC.

Annexes A, B, D, E, F, H, K, M, N, R form an integral part of this International Standard. Annexes C, G,J, L, P, Q and S are
for informat{on only.

ix
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Introduction
Technical Commijttee ECMA TC3T for Optical Disk Cartidges (ODC) was set up in 1984. The Committee mhade major

contributions to IBO/IEC JTC1/SC23 for the development of standards for 90 mm, 120 mm, 130 mm, 300 mm -and 356 mm

ODCs.

A trend towards jmore Types and increasing capacities is followed by 90 mm ODCs based on the optical digk cartridge

specified in ISO/IEC 10090.

This Internationall Standard belongs to the 90 mm ODC series. It specifies three Types providing a‘capacity of 230|Megabytes

per cartridge.
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Information technology - Data interchange on 90 mm optical disk cartridges -
Capacity: 230 megabytes per cartridge

SeetiondsGenera)————————

1 Scape

This Internatjonal Standard specifies the characteristics of 90 mm Optical Disk Cartridges (ODC) ‘with a capacity of 230
Mbytes per (Jartridge. The Standard specifies three related, but different implementations of such cartridges, viz.

Type R/W Provides for data to be written, read and erased many times over the whole recording sufface of the disk
using the thermo-magnetic and magneto-optical effects.

Type P-ROM  Provides for a part of the disk surface to be embossed by stamping\or other means. This part of the disk is

read without recourse to the magneto-optical effect. All partsCwhich are not embossed prqvide for data to
meet the requirements of Type R/W.

Type O-ROM Provides for the whole of the disk surface to be embossed and reproduced by stamping or other means. This
type of disk is read without recourse to the magneto-optical 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 Internat{onal Standard specifies
~ the condi(]ions for conformance testing and the Reference Drive;
— the envirgnments in which the cartridges are to-be operated and stored;

— the mechgnical and physical characteristics-of the cartridge, so as to provide mechanical interchangeabilfty between data
processing systems;

— the format of the information on the disk, both embossed and user-written; including the physical disposition of the tracks
and sectofs, the error correction.codes, and the modulation method used;

— the charagteristics of the embossed information on the disk;

— the magng¢to-optical characteristics of the disk, enabling processing systems to write data onto the disk;

= the minimum quality of user-written data on the disk, enabling data processing systems to read data from the disk.

This Internatjonal Standard provides for interchange between optical disk drives. Together with a standard for| volume and file
structure, it 1 i i

2 Conformance
2.1 Optical disk cartridge (ODC)

An optical disk cartridge claiming conformance with this International Standard shall specify its Type. It shall be in
conformance if it meets all mandatory requirements specified herein for that Type.

Annex R specifies the zones of the disk in which the requirements for the signal characteristics given in the body of this
International Standard shall be met, and the zones in which a relaxation of these requirements is permitted.

2.2 Generating system

A claim of conformance with this International Standard shall specify which Type(s) is (are) supported. A system generating
an ODC for interchange shall be entitled to claim conformance with this International Standard if it meets the mandatory
requirements of this Standard for the Type(s) specified.
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23 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 entitled to claim conformance to this International Standard if it is able to process any recording
made on the cartridge in accordance with 2.1 on 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 ECMA and Intematxonal Standard supported ThlS statement shall spcc1fy the rmmber of the Standard(s) the ODC
type(s) supported (where 2 and w ] 3

3 Normative reference

The following stapdard contains provisions which, through reference in this text, constitute provisionsiof. this International
Standard. At the fime of publication, the edition indicated was valid. All standards are subject to-~révision, and| parties to
agreements based|on this International Standard are encouraged to investigate the possibility of ‘applying the most recent
edition of the standlard listed below. Members of IEC and ISO maintain registers of currently valid standards.

IEC 950:1991, Safkty of information technology equipment including electrical business equipment.

4 Definitions

4.1 band: Part of the Data Zone comprising a fixed number of conseeutiye physical tracks

4.2 case: Thg housing for an optical disk, that protects the disk and\facilitates disk interchange

43 Channe] bit: The smallest element for the representationfof data on a disk. It is recorded as either a spacq or a mark.
Two Channel bits Jare used to represent one user bit.

44 clamping zone: The annular part of the disk within which the clamping force is applied by the clamping (device.

4.5 control [track: A track containing the information on media parameters and format necessary for writing, reading

and erasing the refnaining tracks on the optical disk!
4.6 Cyclic Redundancy Check (CRC):"A method for detecting errors in data.
4.7 defect management: A methad for handling the defective areas on the disk.

4.8 disk reference plane: A'plane defined by the perfectly flat annular surface of an ideal spindle ontq which the
clamping zone of the disk is clamiped, and which is normal to the axis of rotation.

4.9 embossed mark:A'mark so formed as to be unalterable by magneto-optical means.
4.10 entrande surface: The surface of the disk on to which the optical beam first impinges.

4.11 Error Correction Code (ECC): An error-detecting code designed to correct certain kinds of errors in [data.
4.12 field: A subdivision of a sector.

4.13 format: The arrangement or layout of information on the disk.
4.14  fully embossed disk: An optical disk in which all data fields in the Data Zone are embossed.
4.15  fully rewritable disk: An optical disk in which the data in specified areas can be rewritten by an optical beam.

4.16 groove: See 4.20.

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

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


https://iecnorm.com/api/?name=55c32eb98d8d9300c13b8f9cbdac16ab

©1SONEC ISO/IEC 13963:1995 (E)

4.19  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.

4.20 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.

4.21 logical track: A contiguous length of 25 sectors that may be less than one complete revolution of the disk. The first
sector of each logical track is assigned sector number 0.

4.22 magKT A feature of the recording layer which may take the form of @ magnetic domain, a pit, or ahy other type or
form that can|be sensed by the optical system. The pattern of marks represents the data on the disk.

Note - Subdivipions of a sector which are named 'mark’ are not marks in the sense of this definition.

4.23  optical disk: A disk that will accept and retain information in the form of marks inca'fécording Idyer, that can be
read with an pptical beam.

4.24  optical disk cartridge (ODC): A device consisting of a case containing an opti¢al disk.

4.25 partially embossed disk: An optical disk which contains both rewritable*and embossed data fi¢lds in the Data
Zone.

4.26  physical track: The path which is followed by the focus of the optical beam during one revolution gf the disk.
4.27 phz]sical track group: A fixed number of consecutive physical tracks in the Data Zone.

4.28  pitgh: The distance between adjacent physical track centrelines, measured in a radial direction.

4.29  polarization: The direction of polarization of an optical beam is the direction of the electric vector df the beam.

Note - The pldne of polarization is the plane containing the electric\vector and the direction of propagation of the beam. The polarization is

right-handed when to an observer looking in the direction of propagation of the beam, the end-point of the electric vectgr would appear to
describe an elliipse in the clockwise sense.

4.30 reaf power: The optical power, incideribat the entrance surface of the disk, used when reading.

Note - It is sppcified as a maximum power that may be used without damage to the written data. Lower power may be yised provided that
the signal-to-rjoise ratio and other requirements of this International Standard are met.

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

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

4.33  sector: The smallest addressable part of a track in the Information Zone of a disk that can be access¢d independently
of other addgessable parts of the zone.

4.34  spipdle:-The part of the disk drive which contacts the disk and/or hub.
4.35

the optical beam accesses the recording layer.

ayet, through which

436 ZCAV: A disk format requiring Zoned Constant Angular Velocity operation and with tracks in the Data Zone all
being logical tracks.

4.37 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.
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— The setting of

a bit is denoted by ZERO or ONE.

~ Numbers in binary notation and bit combinations are represented by strings of ZEROs and ONEs.

— 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
This order of

— Unless otherw

5.2 Names

The names of ent]

6 List of

AM
CRC
DC
DDS
DMA
ECC
FA1
FA2
GRP

ID

LSB
MSB
MO
OoDC
ODF
O-ROM
PA
PDL
P-ROM
RLL(2,7)
R/W
SDL
SM
VFO
ZCAV

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

ise stated, all track numbers refer to logical tracks.

ties, e.g. specific tracks, fields, etc., are given with a capital initial.

acronyms

[Address Mark

Cyclic Redundancy Check
Direct Current (d.c.)

Disk Definition Structure
Defect Management Area
Error Correction Code
Functional Area 1
Functional Area 2

Group Partitioning
Identifier

Least Significant Byte
Most Significant Byte
Magneto-Optical

Optical Disk Cartridge
Offset Detection Flag
Optical Read Only Memory
Postamble

Primary Defect List

Partial Read Only. Memory
Run Length Limited (code)
Rewritable

Secondary Defect List
Sector-Mark

Variable Frequency Oscillator

Zoned Constant Angular Velocity

7 General '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 disk.

The case is a pro
uncovered by the

tective enclosure for the disk. It has access windows covered by a shutter. The windows are automatically
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 erased from it with a focussed optical beam, using the thermo-magnetic effect. The data can be read

with a focussed 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 Testing environment

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

temperature :23°C+2°C

relative humidity 145 % to 55 %

atmospheri : P

air cleanliness : Class 100 000 (see annex M)

ation on or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge-shal] be conditioned in
this enviropment for 48 h minimum. It is recommended that, before testing, the entrance surface-of the optical disk shall be
cleaned ac¢ording to the instructions of the manufacturer of the disk.

Unless othgrwise stated, all tests and measurements shall be made in this test environment.
8.1.2 Operating environment

This Interrjational Standard requires that an optical disk cartridge which meets all requirements of this Intefnational Standard

in the spegified test environment provides data interchange over the specifi€d ranges of environmental [parameters in the
operating gnvironment.

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

temperatu 15 °Ct0°35 °C

relative humidity :3 %1085 %

absolute hpmidity 5 g/m3 to 30 g/m3

atmospher]c pressure ; 60 kPa to 106 kPa

temperature gradient : 10 °C/h max.

relative humidity gradient : 10 %/h max.

air cleanlifess : Office environment (see annex Q)
magnetic fiield strength at the recording layer-for : 32 000 A/m max.

any condition under which a beam is i focus

magnetic field strength at the recording layer during : 48 000 A/m max.
any other ¢ondition

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

outside those specified in'this clause, it shall be acclimatized in an allowed operating environment for at lgast 2 h before use.
(See also gnnex L)

8.1.3 Storage environment

The opticql diskCartridge without any protective enclosure shall not be stored in an environment outside th¢ range allowed for
storage.'I orage environment is defined as an environment where the air immediate SULTO gthe optica] disk

cartridge has the following properties:

temperature :-10°Cto 55 °C

relative humidity 13 % to 90 %

absolute humidity 01 g/m3 to 30 g/m3

atmospheric pressure : 60 kPa to 106 kPa

temperature gradient : 15 °C/h max.

relative humidity gradient : 10 %/h max.

air cleanliness : Office environment (see annex Q)
magnetic field strength at the recording layer : 48 000 A/m max.

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

This International Standard does not specify requirements for transportation; guidance is given in annex P.
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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 IEC 950, when used in the intended manner or in any foreseeable use in

an information pro

8.4 Flamma

The cartridge and
better, as specified

9 Reference Drive

cessing system.
bility

its components shall be made from materials that comply with the flammability class for HB materials, or
in TEC 950.

The Reference Drive is a drive several critical components of which have well defined properties and-which is ysed to test
write, read and erafe parameters of the disk for conformance to this International Standard. The criticallcomponentq vary from

test to test. This cld
these clauses.

9.1 Optical

The basic set-up o
in figure 1. Differg

use gives an outline of all components; components critical for tests in specific'clauses only are gpecified in

System

 the optical system of the Reference Drive used for measuring the'wnite, read and erase parametefs is shown
int components and locations of components are permitted, proyided that the performance remains the same

as that of the set-up in figure 1. The optical system shall be such that the deteCted light reflected from the entrancq surface of

the disk is minimized so as not to influence the accuracy of the measurements.

In the absence of

olarization changes in the disk, the polarizing beam $plitter J shall be aligned to make the signal|of detector

K] equal to that of detector Kp The direction of polarization in this“case is called the neutral direction. The phasf retarder I
shall be adjusted guch that the optical system does not have more-than 2,5° phase retardation between the neutral polarization

and the polarizatidn perpendicular to it. This position of the retarder is called the neutral position.
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A Laser diode G Optical disk
B Collimator lens H Optional half-wave plate
C Optional shaping prism I Phasé\retarder
Ch.1 Channel 1 1,1,  Signals from split photodiode (see 20.3)
Ch.2 Channel 2 J Polarizing beam splitter
)] Beam splitter K},K3. " Photodiodes for channels 1 and 2
E Polarizing beam splitter K3 Split photodiode
F Objective lens E1,L, d.c.-coupled amplifiers
M Tracking channel (see 20.3)

Figure 1= Optical system of the Reference Drive
The phase rgtarder can be used for the measurement of the narrow-band signal-to-noise ratio (see 26.2).
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 Rp from F to H of nominally 0,30 for the neutral polafization direction.

The reflectgnce R for the polarization perpendicular to the neutral direction shall be nominally 0,95. The 4ctual value of Rg
shall not be[smaller thari 0,90.

The imbalapce of the magneto-optical signal is specified for a beam splitter with nominal reflectances. If the measurement is
made on a drive with reflectances Rp' and Ry’ for beam splitter E, then the measured imbalance shall be multiTlied by

P
R R
JRPR3

to make it correspond to the nominal beam splitter E.

The output of Channel 1 is the sum of the currents through photodiodes K and K3 and is used for reading embossed marks.
The output of Channel 2 is the difference between photodiode currents, and is used for reading user-written marks with the
magneto-optical effect.

9.2 Optical beam
The focussed optical beam used for writing, reading and erasing data shall have the following properties:

+ 15 nm
a) Wavelength (L) 780 nm
- 10 nm
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b) Wavelength (A) divided by the numerical M NA =1,42 um + 0,03 pm
aperture of the objective lens (NA)

¢) Filling D/W of the aperture of the objective lens 1,0 max.

d) Variance of the wavefront of the optical beam A2/ 180 max.

e) Polarization

near the recording layer

Linear, parallel or perpendicular to the
groove where appropriate

f) Extinction rati

g) Read power
Write power ar
Erase power

D is the diameter
maximum intensit

The extinction rat

0,01 max.

see 20.2.2,24.2.2 and 28.2.2
d pulse width see 24.3.2

see 24.4.1

of the lens aperture and W is the beam diameter of the Gaussian beam wherge' the intensity is
.

beam, which is ro

9.3 Read c

ted over at least 180°.

nnels

Two read channels shall be provided to generate signals from the marks in the recording layer. Channel 1 shall

reading the embos
user-written mark;

sed marks, using the diffraction of the optical beam by, the )marks. Channel 2 shall be used for

1/e2 of the

o is the ratio of the minimum over the maximum power observed behind‘a linear polarizer in|the optical

pe used for
reading the

5, using the rotation of the polarization of the optical\beéam due to the magneto-optical effect of| the marks.

The read amplifiefs after the photo-detectors in Channel 1 and Channely2 shall have a flat response within +1 dB from d.c. to
22,3 MHz and from 100 kHz to 22,3 MHz.

94 Trackir|

4

The Tracking chapnel of the drive provides the tracking érror signals to control the servos for the axial and radial

the optical beam.

The method of generating the axial tracking error is not specified for the Reference Drive.

tracking of
The radial

tracking error is generated by a split photodiode detector in the tracking channel. The division of the diode runs pafallel to the
image of the trackis on the diode.

The requirements ffor the accuracy with which'the focus of the optical beam must follow the tracks is specified in 2(.2.4.

9.5 Rotation of the disk

The spindle shall jposition the disk @sspecified in 12.4. It shall rotate the disk at 30,0 Hz + 0,3 Hz. The direction| of rotation

shall be counter-c

ockwise when.viewed from the objective lens.
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Section 2 : Mechanical and physical characteristics

10
10.1

Dimensional and physical characteristics of the case

General description of the case (see figure 2)

ISO/IEC 13963:1995 (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 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 enabl¢ a drive to reject a mis-inserted cartridge, write-inhibit and reflectance detection features, and
autochangpr.

10.2 eference planes of the case

eripper slots for an

The dimensions of the case shall be referred to three orthogonal reference planes X, Y and(Z{The case sL\all be constrained

such that four reference surfaces S1 to S4 on Side A of the case lie in plane Z when measuring those dimen

10.3 which are referenced to this plane. The intersection of the three planes defines the-centre of the locati
of the alignment hole shall lie in the X plane (see annex N). A dimension of a feattire-referenced to one
shortest distance from the feature to the plane.

10.3

The dime
can be est

imensions of the case

mated from the dimensions specified in this clause.
10.3.1
The total

Overall dimensions (see figure 3)

ength of the case shall be
Ly =94,0 mm * 0,3 mm
The distarjce from the top of the case to reference plane X shall be
Ly =76,0 mm + 0,2 mm
The distanpce from the bottom of the case to/reference plane X shall be
L3 =18,0 mm * 0,2 mm
The total width of the case shall.be
+0;0 mm
L4 =90,0 mm
- 0,4 mm
The distance from the left hand side of the case to reference plane Y shall be

Ls'= 85,0 mm + 0,3 mm

sions of the case shall be measured in the test environment. The dimensions of the case in an ope

1

ons of the case in

bn hole. The centre
bf the planes is the

rating environment

The distance from the right hand side of the case to reference plane Y shall be
Lg=5,0mm + 0,1 mm
The corner at the top shall be rounded with a radius
R1=15mm+ 0,2 mm
and the two corners at the bottom with a radius
Ry =2,0mm % 0,2 mm
In the zones extending

L7 = 8,6 mm min.

from the left-hand and right-hand edges of the case, the thickness of the case shall be
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10.3.2

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

Dy

held to a depth

i@:

The location hole sH

Lio =

- 0,0 mm

Location hole (see figure 3)

L o e e A =~
10€ aiameter Uf ‘LC

©1SO/MEC

+ 0,00 mm
,60 mm
- 0,06 mm

[ < 2
4o IMII1 II11Il.

all extend below plane Z by

4,0 mm min.

with a diameter equIﬂ to, or greater than D
al

The location hole s
The lead-in edges s

Ry =
10.3.3
The centre of the aljgnment hole shall lie in the X plane at a distance

Ly 3
from reference plar

The alignment hole

ISVE

Li3

held to a depth Lo,

Aligr

1 not extend through Side B.
hall be rounded with a radius
D,5 mm max.

iment hole (see figure 3)

80,0 mm * 0,2 mm
eY.
shall have a substantially rectangular shape. Its dimensions shall be

+ 0,00 mm
3,60 mm
- 0,06 mm

+ 0,2¢mm

F 4,4 mm

-0,0 mm

below-which the alignment hole shall extend to L}, with dimensions equal to, or greater than, L

respectively.

2 and L3,

The alignment hole shall not extend through Side B.

The lead-in edges shall be rounded with radius R4,

10.3.4 Refe
Side A of the case

rence surfaces (see figure 4)

shall contain four reference surfaces S1, S2, S3 and S4.

Surfaces S1 and S2 shall be circular with a diameter

Dy =

S1 shall be centred

7,0 mm min.

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

Surfaces S3 and S4 shall be circular with a diameter

D3 =

10

6,0 mm min.
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with their centres located at

L14=54,0mm + 0,2 mm
Li15=1,0 mm * 0,2 mm and

Lig=81,0mm + 0,2 mm

No portion of the case or of the shutter mechanism (see 10.3.8) shall protrude more than

beyond plan

10.3.5

The case shj

Zupto

and shall no|

Each detent

which stretd
originate frg

The outside

10.3.6

The case sh

Its width sh

Functional 4

L17=0,15 mm max.

e Z.
Detents (see figure 5)

1l have two symmetrical detents intended for autoloading. Each detent shall extend frofrl plane

L1g = 5,0 mm min.

t extend through Side B.

is defined by a semi-circular section with a radius
R5=2,1 mm % 0,] mm

hes out to the side of the case along two straight lines exténding from the semi-circle. The radii d
m

Lig=65,5mm *= 0,2 mm
Lyp = 4,0 mm max.
L1 = 84,0 mm max.
edges of the detents shall be rounded-off by a radius
Re=0,5mm + 0,2 mm
Functional Areas (see figure 6)
1] have an opening in.Side A the length of which shall be
Ly> = 8,2 mm miin:
1l be at least.equal to L3, and its centreline shall be located on the intersection of planes Y and Z
Area FAl(shall have the dimensions

Ly3 ='4,4 mm min.

TRR-FRR

Its centrelin

O T

e shall be in plane Z, and parallel to plane X at a distance

Ly5=7,8 mm * 0,2 mm

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

Functional Area FA2 shall have the dimensions Ly3, L4 and

Ly¢ = 4,0 mm min.

Its centreline shall be in plane Z, and parallel to plane X at a distance

There shall

Ly7=12,8 mm + 0,2 mm

be no opening in Side B corresponding to Functional Area FA2.

f the two detents

11
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The cartridge shall have a device capable of

mrthhas A1l _TOAT . TOAN
— ciuaer Closing ral or rag,

— or closing both FA1 and FA2.

The two Functional Areas shall indicate the reflectance of the disk in the cartridge and whether or not writing on the disk is
permitted, as specified in table 1 (see also figure 6).

Table 1 - Use of the Functional Areas FA1 and FA2

FA1l FA2 Writing Reflectance Type of Céi'tridge
Open Closed Inhibited Low R/W , P-ROM or O-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 th¢ device shall be at a distance

Lp¢ = 0,3 mm max.

from plane Z.
10.3.7 Sllndle and head windows (see figure 7)
Side A of the casf shall have a window to enable the spindle and the optical head of the drive to access the disk.

The dimensions ¢f the window are referenced to a centreline, located at a distance
Ly¢ = 40,0 mm *+ 0,2 mm
from plane Y. THe width of the window shall be given by,

+ 0,2 mm
L3p=11,0 mm
- 0,0 mm
and
+0,2 mm
L3 = 11,0 mm
- 0,0’ mm

The top of the window shall'be given by radius

R7|= 43,7 mm min.

originating from|L»¢vand

L3p=27,0 mm + 0,2 mm
The area bounded by R7 and the top of the case shall be recessed from plane Z by

+0,2 mm
L33=2,0mm
- 0,0 mm

over the width of the window.

The bottom of the window shall be the arc of the semi-circle which smoothly joins the sides of the window. The centre of the
semi-circle shall be defined by Lyg and L35.

Side B of the case shall have a window to enable the magnetic head of the drive to access the disk. The dimensions of the

window are referenced to a centreline, located at a distance Lpg from plane Y. The width of the window shall be given by L3
and L31. The window shall extend from

12
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L34 = 40,0 mm max.
to the arc of Ry, originating from Ljg and L3).
The area bounded by R7 and the top of the case shall be, over the width of the window, at a distance

+ 0,0 mm
L35 =4,2mm
- 0,4 mm

from plane Z.

The two iLside corners shall be rounded with a radius
Rg =2,0 mm max.
10.3.8 Shutter (see figure 8)

The case [shall have a spring-loaded shutter designed to completely cover the spindle and head windows when closed. When

open, the| shutter shall expose the windows up to at least the minimum size allowed-by the following dimensions, given in
10.3.7:

on Side A:  from the semi-circle at the bottom of the window up to the top of (the'case, and from L3g to Liy;
on Side B:  from L34 up to the top of the case, and from L3 to L3y;
on the tol: from plane Z to L33, from L3 to L3, from L35 up to Side B, and from L3q to L3].

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 Lg by more than Lj7.

The shutfer shall have one edge against which the shutter gpener of the drive can push to open the shutter| When the shutter is
closed, thfis edge shall be

+ 0,0 mm
L3¢ =79,0 mm

- 0,3 mm
from plape Y. A movement of the edge.to
L34 =55,5 mm min.

shall be qufficient to open the-windows to the minimum size specified in 10.3.8. It shall be possible to movee the edge to
L3g = 54,7 mm max.
without ¢xceeding the'shutter opening force as specified in 10.4.5, while leaving the minimum size windoy open.

1039 Path for shutter opener and shutter sensor notch (see figure 9)

The proffle/on the top of the case provides a path over which the shutter opener of the drive can travel.

The path shall run from
L3g=81,0 mm + 0,3 mm
to

+ 0,3 mm
Lo =575 mm
- 0,0 mm

at a distance
L4y =74,0 mm + 0,3 mm
from plane X.

The lead-in edge at L3g shall be a ramp to the top of the case with an angle

13
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A=
The path shall end

Lg =

and a depth

45°+ 5°
in a notch with a width at the bottom from Ly to

54,7 mm max.

L43=3,3mm = 0,2 mm

below L41. The lead-in edge at the right-hand side of the notch shall be rounded with a radius

Rg =

When the shutter e

confirm that the sh

10.3.10 Mis-

The profile on the t

The first feature is

shall have a width 1

Lgg 3

to

Lys A

and a depth

Ly
below the top of th

The right-hand edge of the notch shall be

Lyy

above plane X.

The corners of this| notch shall be rounded off by radii

Rio

Ry

The second featur
side of the sledge
the case. The tootH

3,1 mm+ 0,2 mm

+ 75,4 mm = 0,2 mm

©1SONMEC

1,2 mmzx U,Z mm

ge is moved to L37, a length of at least (L4qq -L37) of the notch shall be exposed. This enables
itter is fully open.

nsert protections (see figure 10)

TOm

4,6 mm + (0,2 mm

E 1,0 mm + 0,2 mm

C case€.

= (0,3 mm max.
= 0,5 mm + 0,3mm

e is a chamfer-and a tooth. If the case is correctly loaded, the chamfer pushes aside a possible §

is formed by the ramp specified in 10.3.10. The chamfer shall have an angle

Az

45%% 2°

op of the case shall have two features to prevent the case from being inserted in/the’drive upside-

a notch intended to capture and block the shutter opener of the drive if the ease is loaded upsid

a drive to

OWn.

-down. It

pawl in the

pf the drive/ If the case is loaded upside-down, the pawl catches the tooth and prevents further insertion of

and a height

Lag=

10.3.11

5,0 mm = 0,3 mm

Gripper slots (see figure 11)

The case shall have two symmetrical gripper slots. The slot shall have a depth of

Lgg =

+0,3 mm
2,5 mm
- 0,0 mm

from the edge of the case and a width of

14
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+ 0,3 mm
Lsp=4,0 mm
- 0,0 mm

The lower edge of a slot shall be

+ 0,0 mm
L5y =23,0 mm
-0,3 mm

above the bottom of the case.

ISO/TEC 13963:1995 (E)

The corners of the gripper slots shall be rounded off by radii

R12=0,4 mm = 0,2 mm

R13=0,5mm + 0,2 mm

10.3.12 Label area (see figure 12)

The case shall have one connected label area on Side A, the bottom and Side B, with dimensions
Lsy = 4,0 mm * 0,3 mm

Ls3=76,0 mm + 0,3 mm

Ls4 =30,0 mm * 0,2 mm

and
Lss=1,2mm + 0,2 mm

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

R14 = 2,0 mm max.

When there }s no label, the area shall be recessed by

Lsg = 0,2 mm min. on all three sides.

104  Mgechanical characteristics

All requirements of this clause shallibe'met in the operating environment.

104.1 Material

The case shill be constructed from any suitable materials such that it meets the requirements of this Internatiopal Standard.

104.2 Mass
The mass of the case without the optical disk shall not exceed 50 g.

104.3 Edge distortion

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

104.4 Compliance

The cartridge shall meet the requirement of the compliance (flexibility) test defined in annex B. The requirement guarantees

that a cartridge can be constrained in the proper plane of operation within the drive.

104.5 Shutter opening force

The spring force on the shutter shall be such that the force required to open the shutter does not exceed 1,5 N.

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

15
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Shutter

figure 8
A g

/
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Shutter sensor notch

figure 9

Slot for shutter opener

figure 9

/

Side B

R
N

Detent for autoloading

figure 5

Reference surface 84/

figure 4

Alignment hole

figure 3

Label area
figure 12 ?

Mis-insert protectior

figure 10

Detent for autoloafling

figure S

/Reference surface(S3
figure 4

urface
figure 4

Label area

Side A figure 12

Spindle and head windows

figure 7

Figure 2 - General view of the case

16

Gripper slot
/ figure 11
}———— Location hole

figure 3

Reference surface S1
figure 4
FA1 and FA2
figure 6
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Figure 3 - Overall dimensions, viewed on Side A
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Figure 4 - Reference surfaces on Side A
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Ly

oD

Figure 5 - Detents, seen on Side A
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Figure 6 - Functional Areas FA1 and FA2, seen on Side A and in cross-section
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Figure 7 - Spindle and head windows on Side A (bottom) and B (top) of the case without shutter
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Figure 8 - Shutter in just open position (top) and maximum open position (bottom). The dashed line indicates the
position of the shutter edge when the shutter is closed.
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A

- L4

La3

Figure 9 - Path for the shutter opener, seen from Side B without shutter
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Figure 10 - Mis-insert protections, seen from Side B of the case without shutter
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Lsg

=l Ls,
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Figure 11 - Gripper slots seen from Side B of the case without shutter
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Figure 12 - Label area
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11.1

Di
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mensional, mechanical and physical characteristics of the disk

General description of the disk

The disk shall consist of a circular substrate with a hub on one side and a recording layer coated on the other side. The
recording layer can be protected from environmental influences 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 opposite to the recording layer. The hub interacts with the spindle of the drive, and provides the radial
centring of the disk and the clamping force.

11.2

Reference axis and plane of the disk

Some dimenlsions of the hub are referred to a disk reference plane P. The disk reference plane P is defined by

annular surf:
rotation of th

11.3

The dimensi
can be estim

Excluding a

The diamete]

is spindle. This axis A passes through the centre of the centre hole of the hub, and is nermal to pl

Dimensions of the disk (see figure 13)

pns of the disk shall be measured in the test environment. The dimensions of the disk in an operafing environment

ated from the dimensions specified in this clause. The outer diameter of the-disK shall be
+ 0,0 mm
86,0 mm
- 0,5 mm

r of the centre hole of the disk without the hub shall be

D4 = 6,0 mm min.

11.3.1 Hub dimensions (see figure 13)
The diametef of the centre hole of the hub shall be
+0,012 mm
D5 = 4,004 mm
- 0,000 mm
The outer dipmeter of the hub shall be
+ 0,0 mm
Dg = 15,0 mm
- 02’mm
The height gf the hub shall-be
+ 0,0 mm
h1'=1,2 mm
-0,2 mm

ice of an ideal spindle onto which the clamping zone of the disk is clamped, and which,is’norn]

ial deflection (see 11.4.5), the total thickness of the disk witheut the hub shall not exceed 1,4 mm.

the perfectly flat
al to the axis of
ine P.

The position of the top of the magnetizable surface shall be

+ 0,00 mm
hy = 1,20 mm
- 0,15 mm

The height of the centring hole above reference plane P shall be

h3 =0,8 mm min.

The centring length at a diameter D5 shall be

hgq =0,15 mm min.

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

R15=0,2mm * 0,1 mm
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The outer edge of the centre hole shall have a chamfer ¢ of 45° by 0,4 mm + 0,1 mm or shall be rounded off by radius
R16=0,4 mm + 0,1 mm

The hub shall have any suitable magnetizable material for clamping the disk. Its dimensions shall be
Dg = 13,0 mm min.
Dip = 6,0 mm max.

and its adsorbent force measured by the test device specified in annex K shall be in the range of 3,0 N to 4,5 N.

11.3.2 Clamping zone (see figure 13)

The outer diamefer of the clamping zone shall be
D7 =21,0 mm min.
The inner diamefer of the clamping zone shall be

Dg = 16,0 mm max.

A
>

00
\ 4

10

S

Cpor Rys

G or Rig

_A_

Figure 13 - Hub dimensions and clamping zone
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11.4 Mechanical characteristics
All requirements in this clause shall be met in the operating environment.

114.1 Material

The disk shall be made from any suitable materials such that it meets the requirements of this International Standard. 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 pf the disk shall not exceed 24,0 g.

1143 Moment of inertia

The mom¢nt of inertia of the disk relative to axis A shall not exceed 0,020 gem?.
11.4.4 Imbalance

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

114.5 Axial deflection

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

The defleftion of any point of the recording layer in the Informatjon.Zone from its nominal position, in a firection normal to
plane P, shall not exceed + 0,22 mm for rotational frequencies of.the disk up to 30 Hz.

11.4.6 Axial acceleration

The maxinum allowed tracking error emax (see annex €).shall not exceed + 1,0 pm, measured using the Reference Servo for
axial tracking of the recording layer. The rotational frequency of the disk shall be 30,0 Hz + 0,3 Hz. The stationary part of the

motor is gssumed to be motionless (no external distarbances). The measurement shall be made using a seryo with the transfer
function

3im
l p——
[0 [0)
b o= 0] 8
R A\ o
3w,
where
o =2nf
wg/2n = §70 Hz

i=v-1

or any other servo with I1+H | within 20 % of 11+Hgl in the bandwidth of 30 Hz to 100 kHz. Thus, the disk shall not require an
axial acceleration of more than 10 m/s2 at low frequencies from the servo motor of the Reference Servo.

11.4.7 Radial runout

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

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

rotation, measured along a fixed radial line over one revolution of the disk, shall not exceed 50 um at a rotational frequency of
the disk of 30,0 Hz + 0,3 Hz.

29


https://iecnorm.com/api/?name=55c32eb98d8d9300c13b8f9cbdac16ab

ISO/MEC 13963:1995 (E) ©1s0nEC

114.8 Radial acceleration

The maximum allowed tracking error epax (see annex C) shall not exceed + 0,15 pm, measured using the Reference Servo for
radial tracking of the tracks. The rotational frequency of the disk shall be 30,0 Hz + 0,3 Hz. 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

31w

, I+ —

1{o Q)

Hs(iw)z—[ij g

3o /4, 10

A

U
where
o =2nf

wgy/2n= 1230 Hz
i=v-1

or any other servo with |1+H| within 20 % of |1+H{l in the bandwidth of 30 Hz to 100 kHz. Thus, the disk shall no} require a
radial acceleration f more than 3 m/s2 at low frequencies from the servo motor of the Reference Servo.

1149 Tilt

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

11.5  Optical ¢haracteristics

11.5.1 Indekx of refraction

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

11.5.2 Thickness of the substrate
The thickness of the substrate, from the entrance surfac€ to the recording layer, in the Information Zone shall be
n>  n?+0265
0,50 2 mm~ 0,050 mm

n? -1 n?+059
where n is the ind¢x of refraction.
1153 Birefringence

The effect of the bjrefringence/of'the substrate is included in the measurement of the imbalance of the signals in Channel 2 of
the Reference Drive (see 25(2))

11.5.4 Reflectance

The reflectance o

disk, measured through the substrate and does not include the reflectance of the entrance surface. The nominal value R of the
reflectance shall be specified by the manufacturer in byte 3 and byte 19 of the Control Tracks (see annex F).

The value of R shall lie within the range from 0,12 to 0,25 for partially embossed or fully rewritable disks and for low
reflectance fully embossed disks. The value of R shall lie within the range from 0,50 to 0,90 for high reflectance fully
embossed disks (see annex R).

The measured value Ry, of the reflectance shall be obtained under the conditions a) to f) of 9.2. Measurement shall be made in
the Data Zone in any track without embossed data fields. At any point in the Data Zone of the disks with the value R in

Control Track, the value Ry, shall be equal to R(1 = 0,15) and lie within the allowed range. At any point in the Data Zone of
one disk, the following requirement shall be met (see annex R).

IOLmax - IOLmin

<0,12
I oL max * 1 oLmin
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See 20.3 for the definition of Igp .

12 Interface between cartridge and drive
12.1 Clamping method

When the cartridge is inserted into the drive, the shutter of the case is opened and the drive spindle engages the disk. The disk
is held against the spindle by an axial clamping force, provided by the magnetizable material in the hub (see annex K) and the
magnets in the spindle. The radial positioning of the disk is provided by the centering 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.

12.2  Clamping force
The clamping force exerted by the spindle on the hub shall not exceed S N.
12.3  Capture cylinder (see figure 14)

The capture|cylinder is defined as the volume in which the spindle can expect the centre©f,the hole in the hup to be, just prior
to capture, gnd with the cartridge constrained as in 10.4.4. The centre of the hole is defiried as the point on axjs A at a distance
h1 below plane P (see 11.3.1 and figure 13).

The size of| the cylinder defines the permissible play of the disk inside its cavity in the case. The cylinder is referred to
perfectly lo¢ated and perfectly sized alignment and location pins in the drivey it includes the tolerances of thgse dimensions of
the case and the disk which are between the two pins mentioned and the €entre of the hub.

The bottom|of the cylinder is parallel to plane Z, and shall be locateda distance

Ls7 = 0,7 mm min.

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

Lsg = 2,3 mm max.

above plang Z. The radius of the cylinder shall be

R17 = 1,4 mm max.

and its centfe shall be given by the nominal values of Lyg and L33 in the drive.

12.4  Disk position in operating condition (see figure 14)

When the c]isk is in the operating.condition within the drive, the position of plane P of the disk shall be
Lsg = 2,4 mm+ 0,1 mm

above plang¢ Z of the(case, and the axis of rotation shall be within a circle with a radius

Rig = 0,1 mm max.

and a centr¢ given by the nominal values of Lyg and L3»>.

The torque to be exerted on the disk in the operating condition in order to maintain a rotational frequency of 30 Hz shall not
exceed 0,01 Nem.
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Figure 14 - Capture cylinder and disk position in operating condition.

32



https://iecnorm.com/api/?name=55c32eb98d8d9300c13b8f9cbdac16ab

©1S0NMEC ISO/IEC 13963:1995 (E)

Section 3 : Format of information

13 Geometry of physical tracks
13.1 Physical track shape

The Information Zone shall contain tracks intended for the Continuous Servo tracking method.

A physical track consists of a groove-land-groove combination, where each groove is shared with a neighboring physical
track. A groove is a trench like feature, the bottom of which is located nearer to the entrance surface than the land. The centre

of the ph i

13.2

Physical track pitch

1,39 pm § 0,08 pm.
The width of a band of 10 000 physical tracks shall be 13,90 mm + 0,10 mm.

14 I'rack format
14.1 T'rack number

Each logjcal track shall be identified by a track number:

Track 0 shall be the first track of the Data Zone. Ithall be located at a radius of 24,00 mm + 0,10 mm.

The track numbers of tracks located at radii larger than that of track 0 shall be increased by 1 for each track.

21.

vard from the inner

ical track pitch is the distance between adjacent physical track centrelines, measured in a radial direction. It shall be

The track numbers of tracks located at radii smaller than that of track 0 shall be negative, and decrease by 1 for each track.

Their value is given in the ID field in'TWO's complement, thus track -1 is indicated by (FFFF).
14.2 [Track layout

On each Jogical track there shall be 25 sectors.

Each secfor shall comprise.725 bit combinations where each bit combination on the disk consists of 16 Chgnnel bits.

The sectgrs shall be-equally spaced over a track in such a way that the distance between the first Channel bit of a sector and the

first Chapnel bit of-the next sector shall be 11 600 Channel bits + 3 Channel bits.

14.3  |Clock'frequencies and periods

The nominal clock frequency and period for each data band at the rotational speed of 30 Hz 1s shown 1n table 2 below. These

values are for reference only. The absolute frequency and period shall be adjusted so that there is the
Channel bits in one physical track by the formula below.

(30 + (2 x Data Band Number)) x 16 x 725

correct number of

where 16 is the number of Channel bits per bit combination and 725 is the number of bit combinations per sector.
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Table 2 - Nominal Clock Frequencies and Periods

Zone or band Clock Frequency Period T
Initial Zone 8,700 MHz 114,9 ns
Acquire Zone 8,700 MHz 114,9 ns
Test Zone 8,700 MHz 114,9 ns
Control Zone 8,700 MHz 1149 ns
Band 0 10,440 MHz 95,8 ns
Band 1 11,136 MHz 89,8 ns
Band 2 11,832 MHz 84,5 ns
Band 3 12,528 MHz 79,8 ns
Band 4 13,224 MHz 75,6'ns
Band 5 13,920 MHz 71,8 ns
Band 6 14,616 MHz 68,4 ns
Band 7 15,312 MHz 65,3 ns
Band 8 16,008 MHz 62,5 ns
Band 9 16,704 MHz 59,9 ns
Control Zone 8,700 MHz 114,9 ns
Test Zone 8,700 MHz 114,9 ns
Buffer Zone 8,700 MHz 114,9 ns

144 Radial alignment

The Headers of thg sectors shall be radially aligned in such a way hat the angular distance between the first Chafnel bit of

sectors in adjacent fracks within each datasband, Lead-in Zone or Lead-out Zone shall be less than + 4 Channel bits.

14.5  Sector number

The sectors on a trdck shall be numbered consecutively from O to 24.

15 Sector format

15.1  Sector laLout

A sector shall comprise a Header, an Offset Detection Field (ODF) and a Recording field in which 512 user data bytes can be
recorded. The Header of each sector shall be embossed. The Recording field can be empty, user-written or embossed. The
length of the sector shall be 725 bytes nominally. Tolerances allowed by 14.2 are taken up by the Buffer, i.e. the last field of

the sector. The length of the Header field is 52 bytes, the length of the ODF is 1 byte and the length of the Recording field is
672 bytes.

The layout of a sector is shown in figure 15. The numbers indicate the length of field in bytes.

34


https://iecnorm.com/api/?name=55c32eb98d8d9300c13b8f9cbdac16ab

©1SONMEC

ISOMEC 13963:1995 (E)

SB 6B
< > ) S—
2B 1B 2B 1B SB
& N A4 & A
-~ - NN 7
Track No. [SECTOR CRC IODF| GAP
SM| VRO |A ID | VFO, (Al Dy | ey |a|D3 [P] ODF .| vro i DATA + P{Buffer| sM
M M| 2 Al caps 3 A
+ + M + N|). BCC/CRC
CRC CRC CRC €| RESYNC
'5 12 5 8 5 8 5 6 12 639 12
<€ > > [ € > €E—>| K F N > (€ <—>
1Bl | | 1B 1B < | 3B
€ F—1€ > 1B > <
N
B 1B
| < <
} Y
; 52 BYTES 672 BYTES
<€ > (<€ >
' HEADER AREA RECORDING FIELD
< 725- BYTE SECTOR >
ECMA-84-0078-A
Note - Only ip the Lead-in Zone and the Lead-out Zone, the ODF has no groove.
Figure 15 - Sector Field Layout
15.2  Settor Mark (SM)
The Sector Mark shall-consist of an embossed pattern that does not occur in RLL(2,7) code (see clause 16), dnd is intended to
enable the drive toidentify the start of the sector without recourse to a phase-locked loop.
The Sector Mark shall have a length of 80 Channel bits. It shall consist of embossed, continuous long marks df different length
followed byl a'i€ad-in to the VFO,, field. The timing pattern of the Sector Mark shall be as shown in figure 16, where 7 is the

period of one Channel bit. The signal obtained from a mark is less than a signal obtained from no mark. The lead-in shall have

the Channel bit pattern 0000010010.
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Figure 16 - Pattern of the Sector Mark
153  VFO fields

There shall be dne embossed VEOy field and two embossed VFO; fields in the Header and one VFO3 field in the Recording
field to give thq voltage-frequency-oscillator of the phase-locked loop of the read channel Channel bit synchropization. The
information in YFO; and"VFO3 shall be identical in pattern and have the same length of 192 Channel bits. VFOj shall have a
length of 128 Channel-bits. The start of VFO, depends on the contents of the preceding ID field because df the closure

required for the| RLI(2,7) recording code. Therefore, VFO, shall be the appropriate one of two patterns differirlg only in the
first Channel bit.

The continuous Channel bit pattern for the VFO fields shall be

VFO1, 192 Channel bits: 0100100100100.... 10010
VFO3, 128 Channel bits: 100100100100.... 10010
VFO;, 128 Channel bits: 000100100100.... 10010
VFO3, 192 Channel bits: 0100100100100.... 10010.

154 Address Mark (AM)

The Address Mark shall consist of an embossed pattern that does not occur in RLL(2,7) code. The field is intended to give the
drive byte synchronization for the following ID field. It shall have a length of 16 Channel bits with the following pattern:

0100 1000 0000 0100.
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15.5 ID fields

The three ID fields shall each contain the address of the sector, i.e. the track number and the sector number of the sector, and
CRC bytes. Each field shall consist of five bytes with the following embossed contents:

1st and 2nd byte MSB, LSB of the track number

3rd byte
bits 7 and 6 00 shall indicate the ID field
01 shall indicate the ID5 field
10 shall indicate the ID3 field
bjt 5 shall be set to ZERO
bjts 4 to 0 sector number in binary notation
4th and 5th byte CRC field containing the CRC bits computed over the first three

bytes according to annex D.

15.6 Postambles (PA)

The Postamble field shall be equal in length 16 Channel bits. There shall be\a’/Postamble following IDg and a Postamble
following [the Data field. A Postamble allows closure of the last byte of the\preceding CRC or Data field| as required by the

RLL(2,7) [recording code (see 16). The Postamble is necessary to be able to start the following Gap or Buffer field in a
predictable manner.

15.7 set Detection Field (ODF)

This field|shall be an area equal in length to 16 Channel bits;\In the Lead-in Zone and Lead-out Zone including two Control
Zones it ghall have neither grooves nor preformatted datalyIn the Data Zone it shall have grooves. Thuq in the two Buffer
Tracks in the Control Zones, track -1 and track 17940, this field shall have a groove on only one side.

158 Gap
The Gap phall be a field with a nominal length of 80 Channel bits. Its contents are not specified and shall be ignored on

interchange, but shall not be embossed. It-is the first field of the Recording field, and gives the drive some [time for processing
after it has finished reading the header and-before it has to erase, write or read the VFO3 field.

The length of the Gap has a tolerance of + 8 Channel bits, i.e. the following VFO3 field can start between|72 and 88 Channel
bits after the ODF. Moreover, it:need not start exactly on a Channel bit position as extrapolated from the h¢ader. The tolerance

is subtracfed from the length\of the Buffer field, e.g. a Gap length of 85,3 Channel bits results in a redyction of the Buffer
length by 5,3 Channel bits.

159 Sync

The Sync|field is-inténded to allow the drive to obtain byte synchronization for the following Data field. If shall have a length
of 48 Channel'bits and be recorded with the Channel bit pattern

15.10 Data field

The Data field is intended for recording User data. It shall have a length of 639 bytes and shall comprise

512 bytes of user data

4 bytes the contents of which are not specified by this International Standard and shall be ignored in interchange
4 bytes of CRC
80 bytes of ECC, and

39 bytes for resynchronization.

The disposition of these bytes in the Data field with their five-way interleave and the contents of the last three categories is
specified in annex E.

15.10.1 User data bytes

The user data bytes are at the disposal of the user for recording information.
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15.10.2 CRC

and ECC bytes

©150M1EC

The Cyclic Redundancy Check bytes and Error Correction Code bytes are used by the error detection and correction system to
rectify erroneous data. The ECC is a Reed-Solomon code of degree 16. The bytes shall be as specified in annex E.

15.10.3

Resync bytes

The Resync bytes enable a drive to regain byte synchronization after a large defect in the Data field. Their content and location
in the Data field shall be as specified in annex E.

15.11 Buffer field

The Buffer field
needed for four re
the start of the VF({
track and the speed
has the tolerance ex

16

The 8-bit bytes in t
on the disk accord
Channel bit shall b

Recordi

The recording codd
RLL(2,7).

The coding start at
again with the first

The RLL(2,7) coding canseldom be terminated at the end of the last input byte in a field, due to leftover bits which

converted on their
the data to Channe

shall have a length of 192 Channel

i

bits + 48 Channel bits and shall not contain any data. The’tg
ons. Firstly, the tolerance on the header-to-header distance as specified in 14.2. Secondly,-thé o
3 field as specified in 15.8. Thirdly, the actual length of the written data, as determined by the ru
variations of the disk during writing of the data. Fourthly, erasing these entire writtémdata wh
plained above.

ng code
ng to table 3. All other fields in a sector have already been defined in/terms of Channel bits. [
e recorded as a mark produced by a write pulse of the appropriate power and width.

used to record all data in the Information Zone on the disk shall be the run-length limited code

Table 3 - Conversion of input bits.to Channel bits

Input bits Channel bits
10 0100
11 100100
000 00100100
010 1000
011 001000
0010 00001000
0011 000100

the first bit of the first byte of the field to be converted. After a Resync field the RLL(2,7) coding
bit of the neéxt-byte of input data.

own !\ To achieve closure of the recording code, three pad bits are added at the end of field before
bits/ Table 4 defines the closure for all possible combinations of leftover bits.

The ID and ID; fields shall lead to one of the two patterns for the VFO, (table 4a).

The bytes in the Data field preceding a Resync field shall lead to the Resync pattern (table 4b).

lerance is
lerance in
out of the

bse length

he three Address fields and in the Data field, except for the Resync bytes) shdll be converted to Channel bits
tach ONE

known as

shall start

cannot be
converting

With the exception of providing a suitable closure pattern for the ID3 field and the last byte in the PA field following the ID3
field and the last byte in the Data field, respectively, are not specified by this International Standard and shall be ignored in

interchange.
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Table 4a - Transition from the end of the ID and ID; field to the VFO3 field

Leftover Pad Channel bits of the closure pattern, leading to
input bits bits one of the two VFQO; patterns

none 010 100100100100100100......10010

0 010 00 100100100100100100......10010

1 010 01 000100100100100100......10010

00 010 0001 000+-00100166100+00—10616

01 010 1001 000100100100100100......10010

001 010 001001 000100100100100100......10010

End of the End of the

ID field —— ID field » | «—VFO, field——«—

Table 4b - Transition from the byte in the Data field preceding-a Resync to the Resync field

Leftover Pad Channel bits “of the closure pattern,
input bits bits leading t6 the Resync pattern

none 011 0010000000100100
0 011 00 0010000000100100
1 011 01 0010000000100100
00 011 0001 0010000000100100
01 011 1001 0010000000100100
001 011 001001 0010000000100100
End of the End of the

ID field—— ID field > | ¢ Resync ——

17 Format of the Information Zone

171 Ge

The Informf
embossed tr

neral description of the Information Zone

tion Zone shall contain all information on the disk relevant for data interchange. The infornhation comprises

is reserved 4

layout of the information; the characteristics of signal

17.2

cKing provisions, embossed headers, embossed data and, possibly, user-written data. In this clauge, the term 'data’

Division of the Information Zone

SO ) &

s obtained from this information are specified in section 4.

ause defines the

The Information Zone is divided in three parts: a Lead-in Zone, a Data Zone and a Lead-out Zone. The Data Zone is intended
for the recording of user data. The Lead-in and Lead-out Zones contain control information for the drive and zones for
performing tests by the manufacturer or drive.
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Table 5 - Layout of the Information Zone

Zone or Band Nominal Radius Number Track Number Number
Start-End (mm) of Start-End of
Tracks Physical
Tracks
I_ead-in Zone
Initial Zone 22,60 - 22,90 N/A N/A N/A
Acquire Zone
Ilead-in tracks 22,90 - 23,53 450 =790 - -341 450
Kocus tracks 4 -340 - -337 4
Inper Test Zone
fgr manufacturers 23,53 - 23,76 160 -336 - -177 160
for drives 23,76 - 23,98 160 -176 - -17 160
Inper Control Zone 23,98 - 24,00 16 -16 - 5] 16
Datal Zone
Band 0 24,00 - 25,60 1380 0~"1379 1150
Band 1 25,60 - 27,20 1472 1380 - 2851 1150
Band 2 27,20 - 28,80 1564 2852 - 4415 1150
Band 3 28,80 - 30,40 1656 4416 - 6071 1150
Band 4 30,40 - 32,00 1748 6072 - 7819 1150
Band 5 32,00 - 33,60 1840 7820 - 9659 1150
Band 6 33,60 - 35,20 1932 9660 - 11591 1150
Band 7 35,20 - 36,80 2024 11592 - 13615 1150
Band 8 36,80 - 38,40 2116 13616 - 15731 1150
Band 9 38,40 - 40,00 2208 15732 - 17939 1150
ILead-out Zone
Onter Control Zone 40,00 - 40,02 16 17940 - 17955 16
Onpter Test Zone
flor drives 40,02 --40;24 160 17956 - 18115 160
ﬂbr manufacturers 40,24-40,46 160 18116 - 18275 160
Bl:ffer Zone 40,46 - 41,00 383 18276 - 18658 383
Note - The radii of p zone in the table are the nominal values of the radius of the centre of the first track and of the radius of the|centre of the
last track of the zorje.
The division of the Information-Zone shall be as given in table 5. The tolerance on the inner radius of the Dhta Zone is
specified in 14.1;|the tolerance on other radii is determined by the tolerance on the track pitch as specified in 13.3.
17.2.1 Initial Zone
The Initial Zone fis.intended to enable a drive to lock its axial tracking (focusing) servo. It shall have either a flat reflective
layer, or such a layer with uninterrupted grooves over complete tracks as specified 1n clause 21, or such tracks with embossed

Headers or any combination of the above.
17.2.2 Acquire Zone

The Acquire Zone shall consist of two parts, each containing embossed grooves and Headers. The first part shall be a band of
Lead-in tracks with no data in the Recording fields of the sectors.

The second part shall be a band of Focus tracks with a repeated Channel bit pattern 100100... embossed in the VFO3, SYNC
and the 639 bytes of the Data fields of the Recording field of each sector. These tracks are intended to enable a drive to
remove focus offsets by maximizing the read signal from the Channel bit pattern.

17.2.3 Test Zones

There shall be an Inner Test Zone and an Outer Test Zone. The Test Zones are areas with embossed grooves, Headers and
Recording fields.
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The Test Zone for drives is intended for tests to enable a drive to set its write power, and shall not consist of embossed data in
the case of fully rewritable or partially embossed disks. The tracks used for testing should be chosen from the Test Zone in a
random way, so as to ensure a gradual degradation of the entire Test Zone due to use. Then each track in this Zone will remain
representative for the characteristics of tracks in the Data Zone of the disk.

The Test Zone for the manufacturer is intended for quality tests by the media manufacturer. The Test Zone for drives shall not
be used for such tests, as they can cause serious degradation of the Test Zone.

17.24 Control Zones

There shal]-be 2 3 2 2 acks with embossed
grooves and sectors formatted according to clause 15 and one track, called Buffer track with an embossed-groove and Headers

according fo clause 15. In the Inner Control Zone track -1 is the Buffer track, in the Outer Control Zone |track 17940 is the
Buffer track. The Data fields of all sectors in the two Control Zones, except in the Buffer tracks, shall-be idgntical, and contain
embossed Control data for the drive. The Control data in a Data field is specified in annex F.

The Recorfling fields of all sectors of the two Buffer tracks shall be without embossed data)for fully rewrjtable and partially
embossed glisks. For fully embossed disks the user data bytes in these fields shall be setto (FF).

17.2.5 Data Zone

The Data Zone shall contain embossed grooves and Headers. The Recording-fields can be user-written or contain embossed
data, in thq format of 15. The layout of the Data Zone is specified in clause]8:

The Data Zone shall be divided into 10 bands numbered O to 9. Each bdnd shall consist of the same number|of physical tracks.
These phypical tracks are organized into groups called physical track )groups Each such group is further divided into logical
tracks. Ea¢h band has 46 physical track groups. The number of logical tracks per physical track group incrgases from band to
band moving from the inner radius to the outer radius (from 30,t0-48 logical tracks per physical track group). Within any band,

the angular recording density shall be constant. Physical track groups comprise an integral number of physical tracks and
begin and pnd on the same radial line.

The hierarfhy is thus:

30 to 48 logical tracks (25 physical tracks)'="1 physical track group
46 phygical track groups = 1 band
10 ban{s = the Data Zone

25 sec:Ers =1 logical track

The Data Zone shall start with track 0'and end with track 17939.
17.2.6 Buffer Zone
The Buffef Zone shall centain embossed grooves, Headers and ODFs.

18 Hormat of'the Data Zone

The Data [Zone shall contain four Defect Management Areas (DMAs), two at the beginning of the zone dfter the two Buffer
tracks in the\Data Zone specified in 18.1 and two at the end of the zone before the two Buffer Tracks. The area between the
two sets of DMAs is called the User Area. The User Area shall contain a Rewritable Zone or an Embossed Zone or a Partially
Embossed Zone. The User Area shall be interrupted by the Buffer tracks at each Band boundary as specified in 18.1.

The layout of the Data Zone and adjacent zones is shown in table 6, where the tracks marked R/W are rewritable.
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Table 6 - Layout of the Data Zone, the Control Zones and the Buffer Tracks
Fully Rewritable  Partially Embossed Fully Embossed
Inner Control Inner Control Inner Control
Zone Zone Zone
Buffer Track Buffer Track Buffer Track
2 Buffer Tracks 2 Buffer Tracks 2 Buffer Tracks
Data DMAI1 (R/'W) DMAT1 (R/W) DMAL1
Zone ] l
DMA2 (R/W) DMA2 (R/W) DMA?2
| ) .
Rewritable Zone Partially Embossed
User R/W) Zone Embossed Zone
Area (some R/W)
|
DMA3 (R/'W) DMA3 (R/W) DMA3
DMA4 (R/W) DMA4 (R/W) DMA4
2 Buffer Tracks 2 Buffer Tracks 2 Buffer Tracks
Buffer Track Buffer Track Buffer Track
Outer Control Zone | |Outer Control Zone| |Outer Control Zone

18.1

The two tracks at the beginninglof each band and the two tracks at the end of each band of the Data Zone of any
disks shall be Buffgr tracks, (The Buffer tracks shall contain embossed grooves and Headers, and shall not be used fqg

data.

— Bands with revrritable sectors

Buffer tracks in the Data-Zone

: Reserved sectors..(See 18.2)

Types of
r the user

The sectors of the Buffer tracks of fully rewritable disks and bands with rewritable sectors of partially embossed disks shall
not contain data or embossed data in the recording field.

— Bands with embossed sectors

The sectors of tracks 17933 to 17934 of fully embossed disks and partially embossed disks shall be Buffer tracks also. The
sectors of Buffer tracks of fully embossed disks and bands with embossed sectors of partially embossed disks shall contain
all (FF) bytes in their data fields. However the Buffer tracks 17933 to 17934 and 17938 to 17939 of partially embossed
disks shall contain no embossed data in the recording field.

18.2

Defect Management Areas (DMAs)

The four Defect Management Areas contain information on the structure of the Data Zone and on the defect management. The
length of each DMA shall be 36 sectors. Two of the DMAs, DMA1 and DMAZ2, shall be located near the inner diameter of the
disk; two others, DMA3 and DMAA4, shall be located near the outer diameter of the disk. The boundaries of the DMAs are

indicated in table 7.
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Table 7 - Locations of the DMAs
Beginning Ending lelen:::s(’f
Track No. Sector No. [Track No. Sector No.
DMAL 2 0 3 10 36
Reserved 3 11 3 13 3
DMA?2 3 14 4 24 36
DMA3 17935 0 17936 10 36
Reserved 17936 11 17936 13 3
DMA4 17936 14 17937 24 36

The contents| of the groups of 3 Reserved sectors in table 7 are not specified by this’ International Standayd, and shall be

ignored in inferchange.

Each DMA shall contain a Disk Definition Structure (DDS), a Primary Defect ListAPDL), and a Secondary Degfect List (SDL).
The contents|of the four PDLs shall be identical and the contents of the four~SDLs shall be identical. The

between the ¢ontents of the four DDSs shall be the pointers to each associated PDL and SDL.

After initialization of the disk, each DMA shall have the following content:

e The first PMA sector shall contain the DDS

¢ The secopd DMA sector shall be the first sector of the PDLfor fully rewritable or partially embossed disks

¢ The SDL|shall be located immediately after the PDL.for fully rewritable or partially embossed disks.

bnly differences

The lengths pf the PDL and SDL are determined by-‘the number of entries in each. Fully embossed disks do| not contain any

PDLs or SDILs.

The content pf the DMA sectors following the) SDL is not specified for fully rewritable and partially embossed disks and shall
be ignored i interchange. The bytes of the Data fields of the DMA sectors following the DDS for fully embpssed disks shall

be set to (FF).

The contents of the DDS are specified in 18.3; those of the PDL and SDL are specified in 19.1.5 and 19.1.6.

18.3 Disk Definition Structure (DDS)

The DDS shall consist.of@ table with a length of one sector. It specifies the method of initialization of the disk, the division of
the rewritable, partially-embossed and embossed zones into groups, the kind of data sectors within each band, and the start
addresses of|the PDI and SDL. The DDS shall be recorded in the first sector of each DMA at the end of injtialization of the
disk. On a fiflly€mbossed disk the DDS shall be embossed.

For partially embossed disks, values for some of the DDS parameters are specified by the manufacturer and recorded in the

Control Zones.

The information on the disk structure given in table 8 shall be recorded in each of the four DDSs.
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Table 8 - Byte assignment of the Disk Definition Structure
Byte Description Fuily Partiaily Fuily
No. Rewritable | Embossed Embossed
0 DDS Identifier (0A) (0A) (0A)
1 DDS Identifier (0A) (0A) (0A)
2 Reserved (00) (00) (00)
3 Disk is fully embossed N/A N/A (00)
Disk has been certified 01) (01) N/A
Disk has not been certified (02) (02) N/A
4 Number of groups MSB (00) (00) (00)
5 Number of groups LSB (1 or 10) (0110A) (0A) (0110A)
(¢ Disk layout Type 0 (01) (01) (02)
y Disk layout Type 1 (00101) (01/02) (00102)
§ Disk layout Type 2 (00101) (01/02) (00102)
9 Disk layout Type 3 (00101) (01/02) (00102)
10 Disk layout Type 4 (00101) (01/02) (00102)
11 Disk layout Type 5 (00101) (01/02) (00102)
12 Disk layout Type 6 (00101) (01/02) (00102)
13 Disk layout Type 7 (00101 (01/02) (00102)
14 Disk layout Type 8 (0010Y) (01/02) (00102)
15 Disk layout Type 9 €00I101) (02) (00102)
6 Start Address of PDL, Track MSB - - (FF)
17 Start Address of PDL - - (FF)
8 Start Address of PDL, Track LSB - - (FF)
19 Start Address of PDL, Sector - - (FF)
20 Start Address of SDL, Track MSB - - (FF)
21 Start Address of SDL - - (FF)
22 Start Address of SDL, Track LSB - - (FF)
23 Start Address of SDL, Sector - - (FF)
24- (00) (00) (00) (00)
311
In table 8
the symbol "-" means that the appropriate value is to be entered in the DDS, "N/A" means "not applicable". For Hytes 6 to 15,
the setting (01) mears rewritable, (02) embossed and (00) not applicable.
An entry in the Eml(aa\bh\" indicates:

aa is the value to be used when 1 group is employed, and
bb is the value to be used when 10 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.

18.3.1 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 data field of all sectors in this zone shall not contain any embossed data.

The Rewritable Zone shall extend from sector 0 of track 5 to the last sector of track 17934 excluding interrupting buffer tracks.

Every band of fully rewritable disks shall be recorded in bytes 6 to 15 of the DDS as being rewritable.
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18.3.2 Fully embossed disks

The user area of fully embossed disks shall have an Embossed Zone. It shall contain data embossed by the manufacturer of the
disk. The layout of the Data field of all sectors in this zone shall be as specified in annex E.

The Embossed Zone shall extend from sector 0 of track 5 to the last sector of track 17934 excluding interrupting buffer tracks.
Every band of fully embossed disks shall be recorded in bytes 6 to 15 of the DDS as being embossed.

18.3.3 Partially embossed disks

The user area of partially embossed disks shall have a Partially Embossed Zone. The Partially Embossed Zone shall extend

from sectop-6-oftrack-S-to-thetast sectorof track 17932 Eachbamd-of partratty embosseddisks strat-be Tec
15 of the IDDS as being either rewritable or embossed (except band 0 which is always rewritable and band
embossed.

Band O of[partially embossed disks shall contain only rewritable sectors. The embossed zone shall start fr
first track |n one of the bands of bands 1 through 9 and shall end at track 17932 in band 9. The-layout of t
sectors in J:is zone shall be as specified in annex E.

18.4
184.1

orded in bytes 6 to
9 which is always

om sector O of the
he Data field of all

rtitioning

Fully rewritable disks
During ini
it shall sp4
tracks at t|

tracks 179,
The numb.

18.4.2

During pr
embossed

alization of the disk, the Rewritable Zone shall be partitioned into™ -er 10 consecutive groups. If
In the entire User Area; if 10 groups are used, each group shallspan one complete band exclud
ie beginning and the two buffer tracks at the end of each band with the exception of tracks 2
B5 to 17937 of band 9. Each group shall comprise full tracks’of data sectors followed by full trac
er of spare tracks per group are shown in table 9.

one group is used,
ing the two buffer
o 4 in band 0 and
ks of spare sectors.

Partially embossed disks

paration of the embossed data for manufacturing of the disk, the disk shall be partitioned into 10 groups. Partially

Thus, rew
Zone. Thel

disks shall have one to nine rewritable group(s) starting from Group 0, and the rest of group(s)
fitable group(s) shall be located inner area‘dnd embossed group(s) shall be located outer area of
data and spare (or Parity) area charaeteristics of a group are taken from either the rewritable or

ishall be embossed.
Partially Embossed
the fully embossed

definition,
sectors or
tracks at tl
of spare sq

whichever is appropriate. Each, group shall comprise full tracks of data sectors followed by full tracks of spare
parity sectors and shall span oné_complete band excluding the two buffer tracks at the beginning|and the two buffer
ie end of each band with thé exception of tracks 2 to 4 in band 0 and tracks 17933 to 17937 of band 9. The number
ctor and parity sector tracks for each band is given in table 9 below.

Bytes 0 to[23 of the DDS for the'disk shall be recorded in the Control tracks.

18.4.3 Fully embossed disks

During pri
If one grq
excluding
tracks 2 tg
full tracks

pparation of the embossed data for manufacturing of the disk, the disk shall be partitioned into either 1 or 10 groups.
up is used it shall span the entire User Area; if 10 groups are used, each of the 10 groups
the two buffer tracks at the beginning and the two buffer tracks at the end of each band with the
4%in/band 0 and tracks 17935 to 17937 of band 9. Each group shall comprise full tracks of data
Of parity sectors. e Tumber of parity sector wacks foreach band S given inable 9.

Notes to table 9

will span one band
exception of DMA
sectors followed by

1 - The location of the spare sectors is the same for the rewritable bands of Type P-ROM and GRP10-R/W. The location of the parity sectors is the same for
the embossed bands of Type P-ROM and GRP10-ROM.

2 - The total number of parity tracks of GRP1-ROM (693 tracks = 17325 sectors) consists of 17199 parity sectors and 126 consecutive unused parity sectors
(see 19.2).
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Table 9 - Usage of Tracks
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Table 9 - Usage of Tracks (Continued)
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19 Defect management
19.1 Rewritable groups: Spare sectors

Defective sectors in the Rewritable Zone shall be replaced by good sectors according to the defect management method
described below. The disk shall be initialized before use. This International Standard allows initialization with or without
certification. Defective sectors are handled by a Linear Replacement Algorithm and optionally, a sector Slipping Algorithm.
The total number of defective sectors replaced by both algorithms shall not be greater than 1025. If 10 groups are used, the 41

(= 1025 / 25) spare sector tracks are distributed among groups proportionally to the number of data tracks in each group as
shown in table 9.

19.1.1 Initialization of the disk

During initializatjon of the disk, the four DMAs are recorded prior to the first use of the disk. The Rewritable Zpne shall be
partitioned into 1| or 10 groups if the disk is fully rewritable. If the disk is partially embossed, the number of groups shall be
10. Each rewritable group shall contain a number of full tracks for data sectors followed by a numbef of full tradks for spare
sectors. The spar¢ sectors can be used as replacements for defective data sectors. Initialization canfinclude a certifi¢ation of the
rewritable groupy whereby defective sectors are identified and skipped.

All DDS paramefers shall be recorded in the four DDS sectors. The PDL and SDL shall.b€ recorded in the four [DMAs. The
requirements for the recording of the PDLs and SDLs are stated in tables 10 and 11.

19.1.2 Certification

If the disk is cert}fied, the certification shall be applied to the data sectors andto the spare sectors in the groups. THe method of
certification is nqt stated by this International Standard. It may involve erasing, writing, and reading the sectors i1 the groups.
Defective sectory found during certification shall be handled by the Slipping Algorithm or, where applicable, by the Linear

Replacement Algorithm. Defective sectors shall not be used for reading:or writing. Guidelines for replacing defeftive sectors
are given in annex G.

19.1.2.1 Slipping Algorithm

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

A defective datasector found during certification shall be replaced by the first good sector following the defectivg sector, and
so causes a slip of one sector towards the end ©f ‘the group. The last data sectors will slip into the spare sectof area of the

group. The addfess of the defective sector(is) written in the PDL. If no defective sectors are found during certification, an
empty PDL is re¢orded.

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

If the spare sectqr area of a group becomes exhausted during certification, the defective sector shall be handled Yy the Linear
Replacement Algorithm. This'process involves assigning a replacement sector from the spare sector area of another group and
cannot be accomplished:until the other group has been certified. This is due to the fact that the next available spare sector is
not known until {ts_group is certified, i.e. the Slipping Algorithm has been applied.

19.1.2.2

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

The defective sector shall be replaced by the first available good spare sector of the group. If there are no spare sectors left in

the group, the defective sector shall be replaced by the first good spare sector of another group. The addresses of the defective
sector and of the replacement sector shall be recorded in the SDL.

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

If a replacement sector listed in the SDL is later found to be defective, it shall be dealt with by making a new entry in the SDL
indicating a replacement sector for that defective sector.

19.1.3 Disks not certified

The Linear Replacement Algorithm is also used to handle sectors found defective on disks which have not been certified.
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A defective sector shall be replaced by the first available good spare sector of the group. If there are no spare sectors left in the
group, the defective sector shall be replaced by the first good spare sector of another group. The addresses of the defective
sector and of the replacement sector shall be recorded in the SDL.

If there exists a list of addresses of the defective sectors in the PDL, these sectors shall be skipped for use even if the disks are
not certified. This process is same as the process specified in 19.1.2.1 for the certified disks.

19.1.4 Write procedure

When writing 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 fthe spare sector pointed to by the SDL, according to the Linear Replacement Algorithm.

19.1.5 Primary Defect List (PDL)

A PDL shpll always be recorded; it may be empty.

(Note - The disk formatted conforming to ISO/IEC 10090 may not have a PDL.)

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 addresseq shall be listed in
ascending| order. The PDL shall be recorded in the minimum number of sector§ ngcessary, 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 informatjon in table 10 shall
be recordgd in each PDL.

In the cas¢ of multiple-sector PDL, the list of addresses of the defective(sectors shall continue with the firs{ byte of the second

and subseguent sectors. Thus, the PDL Identifier and the Number of-Addresses of the PDL shall be prese¢nt only in the first
sector.

In an empty PDL bytes 2 and 3 shall be set to (00) and bytes.4 to 511 shall be set to (FF).
Table 10°-‘Content of the PDL

Byte PDL Content
0 (00), PDL Identifier
1 (01), PDL Identifier
2 Number of Addresses in the PDL, MSB
3 Number of Addresses in the PDL, LSB

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

N AL Urh

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

x-2 Address of the Last Defective Sector (Track Number)

x-1 Address of the Last Defective Sector (Track Number, LSB)
X Address of the Last Defective Sector (Sector Number)

19.1.6 Secondary Defect List (SDL)

The Secondary Defect List (SDL) is created during initialization and used during and after certification. All disks with a
Rewritable Zone shall have an SDL recorded during initialization.

The SDL shall contain entries in the form of addresses of defective data sectors and addresses of the spare sectors 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 sector.

The list of addresses shall contain the addresses of the defective sectors and their replacement sectors. The addresses of the
defective sectors shall be in ascending order.
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The SDL shall be recorded in the minimum 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 recorded in each
of the four SDLs.

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

If a replacement sector listed in the SDL is later found to be defective, an new entry shall be made in the SDL indicating 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 with the first

byte of the second and subsequent sectors. Thus, the contents of bytes 0 to 15 in table 11 shall be present only in the first
sector.

Table 11 - Content of the SDL

Byte SDL Content
0 (00), SDL Identifier
1 (02), SDL Identifier
2 (00)
3 o1
4 List Length in bytes in the SDL, MSB
5 List Length in bytes in the SDL, LSB
6-7 (00)
8 02)
9 oD
10-13 | (00)

14 Number of Entries in the SDL, MSB

15 Number of Entries in the SDL, LSB

(each entry is 8 bytes long)

16 Address of the First Defective’Sector (Track Number, MSB)
17 Address of the First Defective Sector (Track Number)

18 Address of the First Defective Sector (Track Number, LSB)

19 Address of the First-Defective Sector (Sector Number)

20 Address of the First Replacement Sector (Track Number, MSB)
21 Address of the First Replacement Sector (Track Number)

22 Address of the First Replacement Sector (Track Number, LSB)
23 Address of the First Replacement Sector (Sector Number)

y-7 Address of the Last Defective Sector (Track Number, MSB)

y-6 Address of the Last Defective Sector (Track Number)

¥-5 Address of the Last Defective Sector (Track Number, LSB)

y-4 Address of the Last Defective Sector (Sector Number)

y-3 Address of the Last Replacement Sector (Track Number, MSB)

y-2 Address of the Last Replacement Sector (Irack Number)

y-1 Address of the Last Replacement Sector (Track Number, LSB)
y Address of the Last Replacement Sector (Sector Number)

19.2 Embossed groups: Parity sectors

The embossed parity sectors provide an error correction system for embossed data over the user data bytes and bytes 513 to
516 of each sector in addition to the ECC over the Data field and the control bytes of each sector. They allow the drive to
correct one sector on a track that cannot be corrected by the ECC, assuring a high data integrity. If more than one sector on a
track cannot be corrected by ECC, then it is not possible to recover any of these defective sectors by the use of parity sectors.

The Data field of a parity sector contains 516 parity bytes (PB), calculated as an Exclusive OR (D) over the user data bytes
and bytes 513 to 516 (DB), of the data sectors on one track of the group.
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The algorithm shall be

PBT,n = DBI,O,II @ DBt.I'" @ DBI,j,!’l @ @ DB1,24,n
where

1<t < ny/25

(n7 is number of embossed data sectors in the group)

0<j<?24

1<n £516

PBr, is bytErA,, of parity sector T, and DB, , is byte Ay, of sector j on track ¢ of the group. A, is defined in annex E. The

parity bytes
Resync byteq as defined in annex E shall be required with each parity sector.

e calculated over the User data bytes and bytes 513 to 516, excluding the Resync bytes. The CRC, ECC, and

The parity sgctors for each track of the group shall be stored consecutively in the sectors ‘allocated to then} in each group,
staring with the first sector. The first parity sector of a group is associated with the firsttrack with the data seqtors of the same
group, the sgcond parity sector is associated with the second track with the data sectors,‘and so on until all tragks with the data
sectors have [an associated parity sector. The contents of the Data field of the unused parity sectors shall be set to (FF) and shall

contain datacomplying with the layout as given in table E.1.

The Buffer ffacks in the Data Zone shall not have associated parity sectors,
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The format of the embossed information on the disk is defined in clauses 13 to 18. Clauses 21 to 23 specify the requirements
for the signals from grooves, Headers and embossed data, as obtained when using the Reference Drives defined in clause 9.

Clauses 21 to 23 specify only the average quality of the embossed information. Local deviations from the specified values,
called defects, can cause tracking errors, erroneous Headers or errors in the Data fields. These errors are covered by section 6.

20.1 Enviro

All signals in clzJuses 21 to 23 shall be within their specified ranges with the cartridge in any environmentyin
allowed operating

20.2  Use of
All signals speci

have the followin

20.2.1
The focussed opt

20.2.2 Re

For the waveleng
shall be in the raj

Prax shall be in
1,2 mW
Prax shall be sp

For other wavele]

Note - The recomn

20.2.3

channel can havg

20.2.4

During the meas
not exceed

€max (]

Optics and mechanics

R
The drive shall J:ve a read channel, in whichthe total amount of light in the exit pupil of the objective lens is m{

Tracking

nment

¥ environments defined in 8.1.2.
the Reference Drive

Hed in clauses 21 to 23 shall be measured in the indicated channels of the Reference Drive. Th
g characteristics for the purpose of these tests.

ical beam shall have the properties defined in 9.2 a) to f). The disk shall.rotate as specified in 9.5.
ad power

th 780 nm, the optical power incident on the entrance surfdce of the disk (used for reading the
hge from 1,0 mW to Ppax.

the range
< Pmpax £ 1,3 mW
ecified in bytes 21 and 135 of the Control Zene.

ngths the values for this range are not specified by this International Standard.
nended values for Ppyax at other rotational-frequencies are given in annex J.

d channels

the implementation as-given by Channel 1 in 9.1.

ial) = 0,8 um

and the radial trgcking error between the focus of the optical beam and the centre of a track shall not exceed

the range of

e drive shall

nformation)

tasured. This

irement of thétsignals, the axial tracking error between the focus of the optical beam and recording layer shall

emax(radial) = 0,09 um

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

20.3

Definition of signals

All signals are linearly related to currents through a photo-diode detector, and are therefore linearly related to the optical

power falling on

the detector.

The signals from the two halves of the split photo-diode detector in the tracking channel are indicated by /; and /. The signals
in the tracking channel are referenced to the signal (/] + I2)QL,which is the maximum level of the sum of the signals in the

information zone

when the beam crosses the tracks without embossed mark.

The signals in Channel 1 are referenced to the signal /gy, which is the signal in Channel 1 from an unrecorded, grooved area

in the Informatio
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Figure 17 shows the signals specified in clauses 21, 22 and 23.
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Figure 17 - Signals from embossed areas
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21 Signals from grooves

The signals (/] + I2) and (/] - 1) shall be filtered in order that frequencies above 1 MHz are attenuated by least 40 dB thereby
eliminating the effect of modulation due to embossed marks. This condition shall not be applied to the measurement of the
signal (/1 +I2)0oL-

The shape of the grooves and the embossed information shall be such that the following requirements for parallel and
perpendicular polarization are met (see annex R).

21.1  Cross-track signal

The cross-track sigfrattsthe-simusordatsunrsigma-(+7f7) i the-tracking-channel-when-the-foeus-of the-optreal-beam crosses
the tracks. The sighal can be used by the drive to locate the centre of the tracks. The peak-to-peak value of thé)¢ross-track
signal shall meet the following requirements:

a) in areas containing embossed Headers and embossed Recording fields:

Parallel polarization Perpendicular polarization
(1, +1),, (1, +13),,

0,12 < —— < 0,60 020 £ ————<0,75
(1 +1)) oL (1,+1,)y,

b) in grooved areds in the Information Zone without embossed Recording fields:

Parallel polarization Perpendicular polarization
(1, +1,),, (1, +12),,

023 < <0,65 030 ————<0,75
(1, +12)o, (1, +1,)y,

The uniformity of the cross-track signal shall be such that:the' above ratio shall not vary by more than 15*% over any
grooved area inp the Information Zone without embossed Recording fields.

21.2  Cross-Track minimum signal

The cross-track mjnimum signal is the minimum of the.sum signal (] + /2)min in the tracking channel, when the optical beam
crosses the tracks.

The cross-track mjnimum signal shall meet the-following requirements:

a) in grooved aress with embossed datalinithe Information Zone:

Parallel polarization Perpendicular polarization
(n,+2) I,+1,)
o mn 0,30 gl_z_.)ﬂ‘_ >0,21
(1l+12)0L (1,+1,)o,
b) in grooved areps.inthe Information Zone without embossed Recording fields:
1, +1 . I, +1 .
(_1__@ > 0,30 _(__1__2)._“1“_ >0,21
(1, +1,),, (1,+15),,

in grooved areas in the Information Zone with or without embossed data.
21.3  Push-pull signal

The push-pull signal is the sinusoidal difference signal (I - I2) in the tracking channel, when the focus of the optical beam
crosses the tracks. The signal can be used by the drive for radial tracking. The peak-to-peak value of the push-pull signal shall
meet the following requirements:
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a) in grooved areas with embossed data in the Information Zone:

Parallel polarization

035<

(1‘ —Iz)pp

(1, +13)

<0,90

Perpendicular polarization
(1 1~ )pp
(1 1+, )OL

0,22 < <0,70

b) in grooved areas in the Information Zone without embossed Recording fields:

Parallel polarization

Perpendicular polarization

13963:1995 (E)

0,55 < ~

21.4 Divided push-pull signal

1—1)

(7, +1,),,

<0,90

(1‘ —lz)pp
(ll +12)0L

035< <0,70

The first tgrm of the divided push-pull signal is the peak-to-peak amplitude derived from~the instantan¢ous level of the
differential putput (I - I5) from the split photodiode detector when the light beam crossés the unrecorded or
area of grogved tracks divided by the instantaneous level of the sum output (/1 + I3).from the split photodiode detector when

the light beam crosses these areas.

preformatted data

The second term of the divided push-pull signal is the ratio of the minimum peak-to-peak amplitude derived from the
instantaneops level of the differential output (I - I7) divided by the instaritaneous level of the sum output
split photodiode detector when the light beam crosses the preformatted.data area of grooved tracks to the maximum peak-to-
peak amplifjude derived from the instantaneous level of the differential ‘wutput (/] - I3) divided by the instantapeous level of the
sum output| (/1 + I2) from the split photodiode detector when the. light beam crosses the preformatted datd area of grooved

tracks.

11 + I) from the

The split photodiode detector separator shall be parallel 10.the projected track axis. In this measurement, the /1 and I3 signals
shall be prpvided by the split photodiode detector. The tracking servo shall be operating in open-loop

measurement.

The first teym shall meet the following requirenients:

a) in grooyed areas with embossed data in‘the Information Zone:

Parallel|polarization

(1
(1)

0,74 <

5)

<110
+1,) -

Perpendicular polarization

0,45 < (‘_ 2)

(1,+1,) -

<1,00

b) in grooyed areas in.the Information Zone without embossed Recording fields:

Parallel| polarization

(L/=1,)]

Perpendicular polarization

[(1,=1,)]

mode during this

074 <

(r

i 1+’2)Jpp

< L10

The second term shall satisfy:

Parallel polarization

p(ll_lzﬂ
| (1, +1,)

—(11 -Iz)w

PP > 0,7

_(’x +1,)

~PP max

< 1,00

0,65<[ J
(+12) ]

Perpendicular polarization
_(11 —12)_1
(1 +1,) ]

('1 _’2)W
(1 +1,) |

PP >0,7

PP max
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21.5 Phase depth
The phase depth of the grooves shall be less than 180°.
21.6  Track location

The tracks are located at those radii on the disk where the push-pull signal equals 0 and the cross-track signal has its maximum
value.

22 Signals from Headers

The signals obtaified fronT the embossed Headers shall be measured in Channel 1 of the Reference Drive.

The signal from @n embossed mark in the recording layer is defined as the peak-to-peak value of the modulation ¢f the signal
in Channel 1 cauged by the mark when the beam follows a recorded track (see annex R).

The level of all signals from embossed marks shall be lower than Igj..

22.1  Sector Mark

The signal Iy, frpm the Sector Mark shall meet the following requirements:
Ism / IO, 2 0,55

22.2 VFOq and VFO,

The signal Iyf, fiom the marks in the VFO| and VFO, fields shall meet the following requirements:
Iyfo / IqQL 20,15

In addition the c@ndition
Iyto / Infnax 2 0,35

shall be satisfied| within each Header, where Ijjmax is the maximum signal from marks of that Header in the fields defined in
22.3.

22.3  Address Mark, ID field and Postamble

The signal I, frojn marks in the Address Mark, ID_and Postamble fields shall meet the following requirements:
Iy /Io1}2 0,15
Ihmin / [hmax 2 0,35

The last requirement applies over any Header. /hmin and /hmax are the signals with minimum and maximum gmplitude in
those fields of a jector mentioned above.

23 Signals from-embossed Recording fields

If the disk has an eémbossed zone, the Recordmg field of all sectors in thls zone shall contain embossed marks| The signals
from these marks—shat-be—n e ;

e specified in
section 6. The signal from all embossed Recordmg fields is deﬁned as the peak -to- peak value of the modulatxon of the signal.

The signal /g from marks in the Recording fields of the embossed zone shall meet the following requirements:
Iq/ 1oL 20,15
Idmin / 1dmax = 0,35

The last requirement applies over Recording fields. Igmin and /gmax are the signals with minimum and maximum amplitude in
the Recording field of a sector.

For the focus tracks in the acquire zone, only /4 / Ioy_ is defined.
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Section 5 : Characteristics of the recording layer

24 Method of testing

Clauses 25 to 27 describe a series of tests to assess the magneto-optical properties of the recording layer, as used for writing
and erasing data. The tests shall be performed only in the Recording field of the sectors in the Rewritable Zone. If there is no
Rewritable Zone for user recording, clauses 26 to 28 shall not apply. The write, read and erase operations necessary for the
tests shall be made on the same Reference Drive (see also annex J).

Clauses 25 _to 27 specify only the av
defects, can cause write or erase problems. These defects are covered by section 6.

ified values, called

24.1 Epvironment

All signals|in clauses 25 to 27 shall be within their specified ranges with the cartridge in any.environmdnt in the range of
rating environments defined in 8.1.2.

ference Drive

d erase tests described in clauses 25 to 27 shall be measured in Channel'2,0f the Reference Drile. The drive shall
have the following characteristics for the purpose of these tests.

24.2.1 Optics and mechanics
The focussgd optical beam shall have the properties defined in 9.2 a) to/f). The disk shall rotate as specified In 9.5.
24.2.2 Read power

The optical power incident on the entrance surface of the disk.and used for reading the information shall bq in the range from
1,0 mW to|P

max-

24.2.3 Read channel

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

24.2.4 Tracking
During theimeasurement of the signals; the focus of the optical beam shall follow the tracks as specified in 20.2.4.
24.3  Write conditions
Marks are written on the disk by pulses of optical power superimposed on a bias power, in the presence of a magnetic field.
24.3.1 Write pulse

The shape jof the write pulse shall be as given in figure 18.
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A
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P, : write power Py, : bias power
T, : rise time Ty : fall time
T}, - write pulse width P P, - Py

Figure 18 - Shape of write pulse
The rise and fall {imes 7, and T shall each be less than (0,1 Tp +5) ns.
24.3.2 Write power and-pulse width

The write power |s the optical power incident on the entrance surface of the disk and used for writing marks.

The bias power Hj, shdll be set between 0,9 mW and 1,1 mW.

The tests shall be| carried out at a temperature of 23 °C + 2 °C, at either

— one of the three constant pulse widths Tp and a write power P, appropriate to the bands, as given in bytes 22 to 25 and 136
to 139 of the Control data (see annex F), or

— a constant pulse power P, given in bytes 31 and 145, and a pulse width appropriate to the bands given in bytes 32 to 34
and 146 to 148, respectively, of the Control data (see annex F).

For bands other than those specified the values shall be linearly interpolated. The actual power and pulse width used shall be
within 5 % of those selected.

For other temperatures, the values should be compensated as shown in annex J, in which recommended maximum write
powers for two optional rotational frequencies are also shown.

The required write power shall not exceed
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mW for 10 ns £ TPSSO ns

or
8 mW for Tp > 50 ns.
Tp is expressed in nanoseconds.

24.3.3 Write magnetic field

The require]nems of all tests shall be met for all magnetic field intensities at the recording layer during,wijting in the range
from 16 000 A/m to 32 000 A/m.

The write mjagnetic field, pointing in the North to South direction, shall be within 15° from the. normal to the disk reference
plane P, in the direction of the incident beam, i.e. from the entrance surface to the recording layer:

244 Erpse conditions
Marks are efased from the disk by a constant optical power in the presence of a magneétic field.
244.1 Erase power

The erase ppwer is the optical power incident on the entrance surface of thefdisk and used for erasing marks| The erase power
shall not exgeed the value calculated according to the formula in 24.3.2,

The tests shpll be carried out at a temperature of 23 °C + 2 °C and with an erase power appropriate to the radjus, given in bytes
45 to 47 and 159 to 161 of the Control data (see annex F). For.radii other than those specified the valueg shall be linearly
interpolated. The actual power used shall be within + 10 % of that selected.

For other tenperatures the values should be compensated-as.shown in annex J, in which recommended maxirum erase powers
for two optional rotational frequencies are also shown.

244.2 Erase magnetic field

The requirgments of all tests shall be met fordl) magnetic field intensities at the recording layer during erpsing in the range
from 16 000 A/m to 32 000 A/m.

The erase magnetic field, pointing in the North to South direction, shall be within 15° from the normal to the disk reference
plane P, in fhe direction of the reflected beam, i.e. from the recording layer to the entrance surface.

24.5 Definition of signals

The signalq in Channel 2 are.linearly related to the difference between the currents through the photo-diod¢ detectors K; and
K, and arq therefore lifiearly related to the optical power falling on the detectors (see 9.1).

25 Magneto-optical characteristics

25.1  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 @ cos 2., where R is the reflectance of the disk expressed as a decimal fraction, 0 is the Kerr rotation of

the optical polarization between a mark and no-mark, and B. is the ellipticity of the reflected beam, averaged over the aperture.
The polarity of the figure of merit is defined to be negative for a magneto-optical mark written in an Fe-rich Fe-Tb alloy
recording layer with the write magnetic field in the direction specified in 24.3.3. In this case the direction of the Kerr rotation
is counter-clockwise as seen from the incident beam.

The polarity and magnitude of the value of the figure of merit shall be as specified in byte 10 and 11 of the Control data (see
annex F). The figure of merit shall comply with

0,0025 <| F| <0,0050

The measurement of the actual value F, shall be made according to annex H. This actual value Fp, shall be within 12 % of the
nominal value.
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The imbalance of the magneto-optical signal is the d.c. offset of the signal from Channel 2 of the Reference Drive, which can
be due to birefringence of the substrate. The offset can be measured by writing marks on the disk in the low-frequency region
where the modulation transfer function of the optical system is one, as in annex H. One can also use a series of marks that give
a 50 % duty cycle read signal. The offset is now the signal level halfway between the extremes of the signal.

The imbalance shall be such that the offset in Channel 2 divided by the signal in Channel 1 shall not exceed 0,06 in the
Recording field of any sector in the Rewritable Zone. The imbalance shall be measured in a bandwidth from d.c. to 40 kHz.
The imbalance is specified for a Reference Drive with a beam splitter E with nominal values for the reflectances, the phase

retarder shall be

26
26.1

The resolution i
density pattern g

Write

Write two series
of a sector. The

Read the signals
obtained from th

The resolution
magnetic field.

26.2

The narrow-b
30 kHz bandwi

Write a series of
be as specified i

Resoly

. 1 31 - a3
HTUITTICUH Al PUSIUUIT(5CC Z. 1 ).

characteristics

tion
f marks. It shall be measured as follows.

rite conditions shall be as specified in 24.3.

in Channel 2 under the conditions specified in 24.2.2 and 24.2.3."IL"is the peak-to-peak value

b the ratio of the signal amplitude from a high-density pattern of marks to the signal amplitude

of marks, one spaced eight Channel bits apart and one spaced three Channé) bits apart, in the Re

e widely spaced marks, /H is the peak-to-peak value of the signal obtained from the narrowly spa

from a low-

cording field

of the signal
red marks.

/IL shall not be less than 0,3 within any sector in the Rewritable Zone for all allowed valueq of the write

shall not vary more than 0,2 over a track.

Narrow-band signal-to-noise ratio

signal-to-noise ratio is the ratio of the signal(level to the noise level of a specified pattern, njeasured in a

th. It shall be determined as follows.

h 24.3.

marks spaced three Channel bits apart in'‘the Recording fields of a series of sectors. The write copditions shall

Read the Recording fields in Channel 2 under. the ‘Conditions specified in 24.2.2 and 24.2.3, using a spectrum anhlyser with a

bandwidth of 30
to the band and
Header fields, in

20 log

The narrow-ban|

kHz. Measure the amplitudes of the signal obtained from narrowly spaced marks at the frequenc

order to obtain the value'for the Recording field only. The narrow-band signal-to-noise ratio is
signal level
o . T -
noise level

of the write magnetic-field and for all phase differences between -15° and +15° in the optical system as defined in

the noise at this frequency as indicated in figure 19. The measurements shall be corrected for thel

y appropriate
effect of the

d signal:to-noise ratio shall be greater than 43 dB in any sector in the Rewritable Zone for all aljowed values

9.1.
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26.3

The test
(n+2), in

— Erase ]he Recording field of each of the sectors in these tracks,
a

- Write
conditjons shall be as specified in 24.3.

— Read

24.2.3

The crossitalk from a track n to track (n-1) and-to track (n+1) shall be lower than -26 dB.

27

Procedurd:

Amplitude

A Signal level

ISO/TEC 13963:1995 (E)

Noise level

N

> Frequency

Figure 19 - Spectrum analyser display.
(ross-talk

op cross-talk shall be carried out on any group of five adjacent unrecorded tracks, designated (n-
the Rewritable Zone according to the following procedure:

series of marks spaced eight Channel bits apart-in the Recording fields of the sectors in

the Recording fields of the sectors in the tracks (n-1), n and (n+1) under the conditions spec]

Krase characteristics

2), (n-1), n, (n+1),

track n. The write

ified in 24.2.2 and

a) Write ja series of marks spaced three Channel bits apart in the Recording fields of any series of sectogs in the Rewritable

Zone

b) Read
of 30

c) Erase under.the conditions specified in 24.4.

d) Repeat-ay-and-e)-1-000-times-

.[The write conditions shall be as specified in 24.3.

cHz. Note.the amplitude of the signal (as specified in 26.2).

the Recordingfields under the conditions specified in 24.2.2 and 24.2.3, using a spectrum analys¢

r with a bandwidth

e) Repeat a).

f) Repeat b); note the amplitude of the signal and the noise (as specified in 26.2).

g) Repe

at ¢); note the amplitude of the residual signal of the written mark at the same frequency as in f).

Requirements:

1) The narrow-band signal-to-noise ratio calculated from the readings in f) shall be greater than 43 dB.

2) The residual signal in g) shall be less than -40 dB relative to the signal level of the written marks in b).
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Section 6 : Characteristics of user data

28 Method of testing

Clauses 29 and 30 describe a series of measurements to test conformance of the user data on the disk with this International
Standard. It checks the legibility of both embossed and user-written data. The data is assumed to be arbitrary. The user-written
data may have been written by any drive in any environment. The read tests shall be performed on the Reference Drive.

Whereas clauses 20 to 27 disregard defects, clauses 29 and 30 include them as an unavoidable deterioration of the read signals.

The gravity of a defect is determmed by the correctablhty of the ensumg errors by the error detccnon and correction circuit in
the read channel fiefmedbetov : :

data interchange.

28.1 Envirolment

All signals in clajuses 29 to 30 shall be within their specified ranges with the cartridge in any enyironment in the range of

allowed operating environments defined in 8.1.2. It is recommended that before testing the entrance'surface of the joptical disk
shall be cleaned according to the instructions of the manufacturer of the disk.

28.2 Reference Drive

All signals speciffied in clauses 29 to 30 shall be measured in the indicated channels-of the Reference Drive. Thq drive shall
have the followinlg characteristics for the purpose of these tests:

28.2.1 Optics and mechanics
The focussed optjcal beam shall have the properties already defined in 9.27a)\to f). The disk shall rotate as specified in 9.5.
28.2.2 Refpd power

The optical powgr incident on the entrance surface of the disk (used for reading the information) shall be in the|range from
1,0mW to P«

28.2.3 Repd amplifiers

The read amplifigrs after the photo-detectors in Channels 1 and 2 shall be as specified in 9.3.

28.2.4 Analog-to-binary converters

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

The converter for Channel 1 shall operate'correctly for analog signals from embossed marks with amplitudes as dgtermined by
clauses 22 and 23.

The converter fpr Channel 2 Shall operate correctly for analog signals from user-written marks with an amplitude as
determined by clpuses 25 and 26.

28.2.5 Error correction

Correction of errprs in-the data bytes shall be camed out by an error detection and correction system based on the |definition in
E.3 of annex E. There : : e € :

18.4.3.

hs defined in

28.2.6 Tracking

During measurement of the signals, the focus of the optical beam shall follow the tracks as specified in 20.2.4.

29 Minimum quality of a sector

This clause specifies the minimum quality of the Header and 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 28.2.

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.

62


https://iecnorm.com/api/?name=55c32eb98d8d9300c13b8f9cbdac16ab

©1s0nEC ISO/IEC 13963:1995 (E)

29.1 Headers
29.1.1 Sector Mark

At least three of the five long marks of the Sector Mark shall have the timing specified in 15.2 and the signals shall have the

amplitude specified in 22.1.

29.1.2 ID fields

At least one of the three ID fields in a Header read in Channel 1 shall not have any byte errors, as checked by the CRC in the

field.

29.2 User-written data

The user-wiitten data in a sector as read in Channel 2 shall not contain any byte errors that cannot beycorrg
correction defined in 28.2.5.

29.3 Embossed data
The embosged data in a sector as read in Channel 1 shall not contain any byte errors that cannot be corrg
correction defined in 28.2.5.

30 Data interchange requirements

A disk offered for interchange of data shall comply with the following requirements.
30.1 Tracking

The focus df the optical beam shall not jump tracks unintentionally:

30.2 User-written data

cted by the error

cted by the error

Any sector [written in the Rewritable Zone that does not comply with 29.1 and 29.2 shall have been replacefl according to the

rules of the|defect management as defined in clause 19.

30.3 Embossed data

Any sector|in the Embossed Zone that does net(comply with 29.1 and 29.3 shall be correctable by the errop correction based

on the Parify Sectors as defined in 18.4.3.
30.4 Qnality of disk

The quality of the disk is reflected.in the number of replaced sectors in the Rewritable Zone. This International Standard

allows a maximum of 1 025 replaced sectors.
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Annex A

(normative)

Edge distortion test

©1SO/EC

Al The dis
made by causin
gravitational pul

A2 The ga
polished to a surf

A3 The dim
L,=

Ly =

Ad When t
the centre of the

rtion test checks if the case is free from unacceptable distortions and protrusions along its edges
the cartridge to pass through the vertical slot of a gauge while applying a specified foree ir

ge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The\dnner surfa
ace finish of 5 um peak-to-peak.

ensions shall be as follows (see figure A.1):
6,0 mm min.
D1,0 mm + 0,1 mm

+ 0,1 mm
8,6 mm
-0,0 mm

H,30 mm + 0,01 mm
5,80 mm min.

he cartridge is inserted vertically into the-gauge, a vertical downward force F; of 0,8 N maximu
top edge of the cartridge shall cause the!cartridge to pass through the gauge.

. The test is
cluding the

tes shall be

m applied to
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Figure A.1 - Distortion Gauge
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Annex B

(normative)

Compliance test

B.1 The compliance test checks the flatness and flexibility of the case by forcing the four referencé-syirfaces of the case

into a plan¢. The test is made by placing the cartridge on the supports of a gauge and applying forceson the| cartridge opposite
to the suppprts.

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

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

Posts P1 and P2
D, = 6,50 mm £ 0,01 mm

+ 0,00 mm
Dy, = 3,50 mm
- 0,02 mm

H,=1,0x0,1 mm

Hy, = 2,0 mm max.

Posts P3 and P4

¢ = 3,50 mm + 0,01 mm.

he top area (Hy, - H,) of posts P1:dnd P2 has a chamfer.

fter assembly, the upper anfiular surfaces of the four posts shall lie between two horizontal plangs spaced 0,01 mm
bart.

£ > -

B4 The cartridge shall b€ placed with its reference surfaces onto the posts of the horizontal gauge. A|vertical downward
force F of 0,4 N shall be exerted on the cartridge opposite each of the four posts.

B.5 Requirements

Under the|conditions of B.4, three of the four surfaces S1 to S4 shall be in contact with the annular surfacg of their respective
posts, and[any gap between the remaining surface S and the annular surface of its post shall not exceed 0,1 llnm.
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Figure B.1 - Compliance gauge
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Annex C

(informative)

Track deviation measurement

13963:1995 (E)

The deviatign of a track from its nominal location is measured in the same way as a drive sees a track, .6/ through a tracking
servo. The §trength of the reference servo used for the test is in general less than the strength of the same

drive. The d

dervo in a normal

ifference in strength is intended for margins in the drive. The deviation of the track is related to the tracking error

between the] track and the focus of the optical beam, remaining after the reference servo. The tracking error directly influences
the performpnce of the drive, and is the best criterion for testing track deviations.

The specifid

both axial aphd radial track deviations.

ation of the axial and radial track deviations can be described in the same terms: Therefore, thid annex applies to

e is the allowed

C.1 Relation between requirements
The acceleration required by the motor of the tracking servo to make the focus of the optical beam follow|the tracks on the
disk (see 1[1.4.6 and 11.4.8) is a measure for the allowed deviations ©f the tracks. An additional meas
tracking erfor between the focus and the track (see 20.2.4). The relation between both is given in figure C.1, where the
maximum fllowed amplitude of a sinusoidal track deviation is:given as function of the frequency of the deviation. It is
assumed in [the figure that there is only one sinusoidal deviation present at a time.
A
log (x
g ( max)
e
max
e
> log(f)

ECMA-84-0145-A

Figure C.1 - Maximum allowed amplitude of a single, sinusoidal track deviation

At low frequencies, the maximum allowed amplitude x,,,,, is given by

Xmax = @max | 272, (1

where ap,, is the maximum acceleration of the servo motor. At high frequencies we have

*max = ¢max @)

where e, is the maximum allowed tracking error. The connection between both frequency regions is given in C.3.
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C.2 Reference Servo

The above restriction of the track deviations is equal to the restriction of the track deviations for a Reference Servo. A
Reference Servo has a well-defined transfer function, and reduces a single, sinusoidal track deviation with amplitude Xmax 10 @
tracking error e, as in figure C.1.

The open-loop transfer function of the Reference Servo shall be

1c
, 1+—
1 rmo\ W,
H_ (io)==xl=—1 x 2)
s ¢ \io ) 0 e
1+
cwy

where i = \/—_1 | @=2nfand wg = 2x fy, with f;; the 0 dB frequency of the open-loop transfer function”The conptant ¢ gives
the cross-over frgquencies of the lead-lag network of the servo: the lead break frequency f] = f / ¢-and the lag bregk frequency
f2 =fo % c. The reduction of a track deviation x to a tracking error e by the reference servo is given by

e 1
e o )
x 1H4H
If the 0 dB frequgncy is specified as
BaxC 5)

(,00-_—1 .
max

then a low-frequgncy track deviation with an acceleration ap,,, will bereduced to a tracking error e

max- and a high-frequency
track deviation will not be reduced. The curve in figure C.1 is given by

Xmax = lemax | 1 + | (6)
The maximum agceleration required from the motor of this-reference servo is
aax(motor) = e @211 + 74 | )
At low frequencies (f < f; / ) applies
2
aax (Motor) = a4, (track) = L0 ¢max 8
c

Hence, it is permitted to use a, {(motor) as specified for low frequencies in 11.4.6 and 11.4.8 for the calculatign of wy of a
reference servo.

C.3 Requirement for track deviations

The track deviatjons,shall be such that, when tracking with a Reference Servo on a disk rotating at the specified frequency, the

tracking error Sl’ﬁll_xm_[_b_glar,gcr_thmemah during more than 12 I

The open-loop transfer function of the Reference Servo for axial and radial tracking shall be given by equation (3) within an
accuracy such that |1 + Hl does not differ by more than + 20 % from its nominal value in a bandwidth from 30 Hz to 100 kHz.
The constant ¢ shall be 3. The 0 dB frequency w / (27) shall be given by equation (5), where ay,, and emax for axial and
radial tracking are specified in 20.2.4, 11.4.6 and 11.4.8.

C4  Measurement implementation

Three possible implementations for an axial or radial measurement system have been given below. H is the open-loop transfer
function of the actual tracking servo of the drive, Hy is the transfer function for the Reference Servo as given in equation (3). x
and y are the position of the track and the focus of the optical beam. e is the tracking error after a Reference Servo, which
signal has to be checked according to the previous paragraph.
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POSITION SENSOR

Filter
+
( —-)Q——> 1 e
y + x 1+ HS es

SERVO

94-0081-A

Figure C.2 - Implementation of a Reference Servo by filtering the track position signal with the reduction
characteristics of the Referenceé Servo

> €

S

o
Y
Lm
Y
<

N
x A

ECMA-94-0082-A

Fjgure C.3 - Implementation of a Reference Servo by changing the transfer function of the actual servo
1+H 3 >,
. 1+ H §
a
+
x > >
H, y

ECMA-94-0083-A

Figure C.4 - Implementation of a Reference Servo by changing the tracking error of the actual servo

The optimum implementation depends on the characteristics of H, and Hg. Good results for motors in leaf springs are often
obtained by using separate circuits in a low and high frequency channel. The implementation of figure C.2 is used in the low-
frequency channel, while that of figures C.3 or C.4 is used in the high-frequency channel. The signals from both channels are
added with a reversed cross-over filter to get the required tracking error. In the low-frequency channel one can also use the
current through the motor as a measure of the acceleration of the motor, provided the latter is free from hysteresis. The current
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must be corrected for the transfer function of the motor and then be converted to a tracking error with a filter with a transfer
function e/a = e/(xw?), derived from equation (4).
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Annex D

(normative)

CRC for ID fields

The 16 check bits of the CRC of the ID field shall be computed over the first three bytes of this fidld. The generator
polynomial shall be

G(x) = x!
The residupl polynomial is defined by

6 +x12 4+ x5+ 1

=23 i=1
x)=(2bix' +zbix' ) x16 mod G(x)
i=8

i=0

=

where b; dgnotes a bit of the first three bytes and b; an inverted bit. Bit b,3 is thehighest order bit of the firs byte.

The contents of the 16 check bits cj, of the CRC are defined by
k=15
k
R.(x) = 2 CpXx
k=0

Cy5 is recorded in the highest order bit of the fourth byte in-the ID field.
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(normative)
Format of the Data field of a sector
El Contellts of Data field

The bytes in the Iata field constitute an ordered sequence A,,. The elements of A, are, depending on the value of :

1<p<512:A,=D, user data bytes
513<in<516: A, =F,, bytes with non-specified content
517 €|n <520: A, =C; CRC check bytes
521<|n<600: A, =E, ECC check bytes,
where

m=n-pl12

k=n-316

s=[(n}521)mod5]+1

n —521

t =int|:

The notation int]
The order of the

o

k] denotes the largest integer not greater than x; (x mod y) denotes the remainder of the integer diy

5
ision x/y.

user data bytes D,, is the sameas the order in which they are input into the controller of the drive, i.e. D;

comes first. The Resync bytes are not includedun-A,,.

E.2 Interl¢aving
Before the ECC SIand CRC bytes are calculated, the bytes in the Data field are five-way interleaved. For that purpose, the first
three sub-groupg of A,, are mapped onto a two-dimensional matrix B ij with 104 rows and 5 columns (see table E.1). Thus

for 1 <jn £520: Bij €A,
where

i=103—im{n_1-|

L 5]

j=(n-1)mod35

E.3 CRCand ECC

E.3.1 General

The CRC and ECC shall be computed over the Galois field based on the primitive polynomial
Gp(x) =x8+x0+x3+x2+1

The elements of the field are of = (8988, where § is a primitive root of Gp(x). The value of the n-th bit in a byte is the
coefficient of the n-th power of 3, where 0 < n <7, when 8 is expressed on a polynomial basis.
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E3.2 CRC

The generator polynomial for the CRC bytes shall be
i=139

G.(x)=[](x+<')

i=136

The four check bytes of the CRC shall be computed over the user data and the four F,, bytes. The information polynomial
shall be

i=l j=0

The contents of the four check bytes Cj, of the CRC are defined by the residual polynomial
R (x) = I.(x) x* mod G(x)

The storage locations for the coefficients of the polynomial are specified by

k=4
Rc(x)= 2 Cpx 4=k
k=
E33 TCC
The primitive polynomial and the elements shall be as specifiediin E.3.1. The generator polynomial for the [check bytes of the
ECC shall be

i=135

B, (x)= [ (x+e)

i=120

—

The 80 check bytes of the ECC shall be computed over the user data, the four F,, bytes and the foyr CRC bytes. The
corresponding five information polynomials shall be
i=103
i=0

where 04 <4
The contdnts of the 16 check bytes E, for each polynomial Iej(x) are defined by the five residual polynomigls
Re;(®) = 1) x16 mod G(x)

The storape locations for the coefficients of the polynomials are specified by

t=16

. N +o—t
Pej (.x)= E (_]+1)J X
t=1

The bits of the computed check bytes shall be inverted before they are encoded into Channel bits, as indicated by the use of E
in the above formula and E in table E.1.

E4 Resync

The Resync fields shall be inserted in the Data field to prevent loss of byte synchronization and to limit the propagation of
errors in the user data. Whilst they are numbered consecutively, all Resync fields are identical. They contain the following
pattern in Channel bits which does not occur in user data

0010 0000 0010 0100 .

The Resync field RS, shall be inserted between bytes Ays, and A;s,,, 1, where 1 <n < 39.
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E.5 Recording Sequence
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The bytes of the Data field shall be recorded on the disk immediately after the Sync field. Their order shall be according to

the sequence A, with the Resync bytes inserted as specified in E.4.

Table E.1 shows in matrix form the arrangement of the bytes. The sequence of recording is from left to right and top to
bottom. The first three bytes SB1, SB2 and SB3 form the Data Sync field, which precedes the Data field. The first 104 rows
of the Data field contain user data and a few bytes with unspecified contents and CRC data. The last 16 rows contain the ECC

check bytes.
Table E.1 -|Data field configuration. The indices i and j of bytes B,-j are given along the sides of the ma

Row No. i

Column No. J 0 1 2 3 4 T
sBi | sB2[sB3 | Dy [ Dy | D3 [ Dy [ Ds,]07103
D¢ | Dy | Dg | Dg | Dy | 102

Dy | Pyp [ Dia | Dy 5Pss | 101
[RS, [ Dijs | Dy | Dyg | Pyl Dy | 100

Dy [ Doy | D3 kDo | Dps | 99

104 rows Dy | Doy | Dig{ Do | D3p | 08
[RS, | Dy | D3y ;D33 | D3y | Dys | 97

[ RS, | Dygs|.Dug7| Dags| Dagg| Dsoo| 4

D 5ol Psoa | Dsos| Dsoa| Psos 3

Disos| Dso7| Dsos| Dsog| Dsio| 2

[RS;;}"Dgy | Dsia| Dsj3| Dsjg| Dsis| 1

A Fy C, C, G, Cy 0

A E il Boi | Eai| Ban| Esy| 4
[RS:s | E5| Egp | E5p[ Ega| Esy| 2

E 3| Eg3 | E33| Ey3 | Esz| 3

16 rows

|RS: | Eyja| Enta| Esjgl Egua| Esia| -14

Ejis| Eoys| Eausl Equs| Esus| -15

Eii6] Eojgl Esie Eais] Esie|l -16

trix

ECMAQ40146-A
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Each sector

ISO/MIEC

Annex F

(normative)

Contents of the Control Zones

13963:1995 (E)

Control datq is divided into four groups in the following way.

1.

in the two Control Zones shall contain the same Control data provided by the manufacturef-of the media. The

The media characterization data gives a general characterization of the disk. It specifies thectype of dipk, the ECC, the
tracking[method, etc. The data is recorded in bytes 0 to 17. Bytes 0 to 9, 12 and 13 are mandatory for al| media, bytes 10

and 11 are mandatory for rewritable and partially embossed media only.

The Reqording Control data specifies the settings of the drive for reading, writing, 4nd erasing. Space is|allocated for the

following sets of data:
— threq wavelengths Ly, L, and L3,
~ for epch wavelength the reflectance R of the disk,

— for epch wavelength four rotational frequencies N1, Ny, N3 and Ny
ch value of N:

— fore

e maximum read power

e set of erase conditions

ay contain three values for the inner, middle and outer radius of the Information Zone).

and one [for control of user drives.

ree sets of write conditions: viz. two sets>for constant pulse width and one set for constant puls¢ power (each set

rding Control data can be divided inr'two sub-groups, one for the conformance tests described in|clauses 18 to 27,

a) The ponformance test data specifies the settings for the Reference Drive. They can also be used as 1eference data for
t

user (drives. The conformante test data shall be recorded in bytes 18 to 34, 44 to 47, and are manda
and partially embossed media.

b) The [User reference.data contains the recommendation of the media manufacturer for the settings o

ry for rewritable

a user drive for

operpting the disk“in the test environment. This data is recorded in bytes 48 to 359, and is optiona], except in those

bytes listed in/c).

¢) The following bytes are reserved for future standardization and shall be set to (FF):

6.t0"30 196 to 200
35t043 224 to 228
54 to 58 254 to 258
82 to 86 263 to 271
110to 114 282 to 286
140 to 144 310t0 314
149 to 157 338 t0 342
168 to 172

3. The System data gives the characteristics of an Embossed Zone on the disk. The data shall be recorded in bytes 380 to 383,

and is mandatory for partially and fully embossed media. Bytes 400 to 428 are mandatory for all types of

4. The last group contains unspecified data, recorded in bytes 480 to 511.

Optional bytes shall either contain the prescribed data or shall be set to (FF).

media.
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F.1  Media characterization data
Byte 0: Format Descriptor 1

This byte shall be set to 01100000, indicating Continuous Composite Servo tracking, Logical ZCAV Rotational Recording
mode, (2,7) RLL mark position Recording code.

Byte 1: Format Descriptor 2

This byte shall be set to 00010001, indicating Reed-Solomon Long Distance Error Correction Code of degree 16 with a 5-way
interleave, 512 bytes user data per sector.

Byte 2: Sectors ger track
This byte shall bejset to 00011001, indicating 25 sectors per track.
Byte 3: Reflectance

This byte shall specify the disk manufacturer's specification of the reflectance R of the disk, expressed as a fraction, when
measured at a norpinal wavelength of 780 nm. It is specified as a number n such that

n=100R
Byte 4: On-land jor in-groove recording
This byte shall bg set to 00000000, indicating on-land recording.
Byte 5: Reserved
This byte shall be set to (FF).

Byte 6: Maximum read power

This byte shall specify the lowest of the values specified in Bytes 21, 135 and 249 of the Control Zones. It pecifies the
maximum read ppwer P, in milliwatts, permitted for reading'the Control Zones. It is specified as a number n sucl that

n=2(P
Byte 7: Media type
The allowed settings of this byte shall be

0000 9000: indicates fully\embossed media
0010 9000: indicates fully rewritable MO media
1010 DOO0O: indicatesrewritable MO media with partially embossed data

Other settings off this byte are prohibited by this International Standard, they are reserved for future standardilzation. (See
annex S)

Bytes 8, 9: Last fracK in'the Data Zone

These bytes shall be set to 01000110 and 00010011, respectively indicating the MSR I SB of the track-number of the last
track in the Data Zone, viz. 17939.

Byte 10: Polarity of the figure of merit
This byte shall be set to 00000001, indicating that the polarity is negative.
Byte 11: Magnitude of the figure of merit
This byte shall indicate the magnitude of the figure of merit F, specified as a number n, such that
n =10000 F
Byte 12: Track pitch
This byte shall specify the track pitch in um times 100. It shall be set to (8B) representing a track pitch of 1,39 pm.
Byte 13: Reserved
This byte shall be set to (FF).
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Bytes 14 to 17: Unspecified

These bytes may be used for manufacturer identification. They shall be ignored in interchange.

F.2  Recording control data
Byte 18: Wavelength

This byte shall specify the wavelength L, in nanometres, of the drive as a number n such that

n=1/5L,.

ISO/TEC 13963:1995 (E)

This byte slhall be set to n = 156.
Byte 19: Reflectance

This byte ghall specify the reflectance Ry of the disk measured at wavelength L, as a number n (such that

n=100 R].

The value pf n shall be equal to that recorded in byte 3.

Byte 20: Rotational frequency

This byte ghall specify the rotational frequency Ny in hertz of the disk as a number n such that

n= Nl
This byte ghall be set to n = 30.

Byte 21: Maximum read power

This byte [shall specify the maximum read power Py, in‘milliwatts, in the Information Zone under corn

expressed jas a number n such that
n=20P 1
where 24 £ n <26

Bytes 22 E 25: Write power at constant pulse width

Bytes 22

n=5P,.

Byte 22 Write power at‘Zy= 1,00 T ns and Band 0
Byte 23 Write power.at 7, = 1,00 T ns and Band 4

jae!

jael

Byte 24 Write power-at Tp=1,00T ns and Band 9
Byte 25 Write power at Tp =0,50 T ns and Band 0.
Bytes 26 rved

25 shall specify the write-powers P, in milliwatts, for three values of a pulse width Tp, undd
Ny, where|T is the period of one Channel bit. P, is expressed as a number n such that

dition L; and Ny,

r condition L; and

These bytes shall be set to (FF).

Bytes 31 to 34: Write pulse width at constant write power

Bytes 31 to 34 shall specify the write pulse width Ty, in nanoseconds, at a write power P, under condition Ly and N;. Ty is

expressed as a number n such that
n= Tp

Byte 31 Write power

Byte 32 Write pulse width at Band 0

Byte 33 Write pulse width at Band 4

Byte 34 Write pulse width at Band 9

P
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Bytes 35 to 43: Reserved
These bytes shall be set to (FF).
Bytes 44 to 47: DC erase power

Byte 44 shall be set to (00). Bytes 45 to 47 shall then specify erase powers P,, in milliwatts, for a d.c. erase at three radii,
under condition L and N;. P, is expressed in the same way as P, in bytes 22 to 30.

Byte 45 Erase power at Band 0
Byte 46 Erase power at Band 4
Byte 47 Erase power-atBanrd-9
Byte 48: Rotanonzjl frequency

This byte shall spegify the rotational frequency N,, in hertz, of the disk, expressed in the same way as Ny in byt€ 20.
If this byte is not sgt to (FF), n shall be set to 50.
Bytes 49 to 75

These bytes shall $pecify the same parameters as in bytes 21 to 47, but under the condition Lj.ahd N,, except bytgs 54 to 58
which shall be set o (FF).

Byte 76: Rotational frequency

This byte shall specify the rotational frequency N, in hertz, of the disk, expressed in'the same way as Ny in byte 20
If this byte is not set to (FF), n shall be set to 60.

Bytes 77 to 103

These bytes shall specify the same parameters as in bytes 21 to 47, but"under the condition L; and N3, except bytgs 82 to 86
which shall be set [to (FF).

Byte 104: Rotatignal frequency

This byte shall spgcify the rotational frequency Ny, in hertz; of the disk, expressed in the same way as N; in byte 20
If this byte is not get to (FF), n shall have a value otherthan 30, 50 or 60.

Bytes 105 to 131

These bytes shall specify the same parameters as in bytes 21 to 47, but under the condition L; and N4, except bytes(112 to 114
which shall be setjto (FF).

Byte 132: Wavel¢ngth

This byte shall spgcify the wavelength L, of the drive, in nanometres, as a number n such that

n=1/3L,
Byte 133: Reflec

This byte shall specify the reflectance R, of the disk measured at wavelength L, as a number n_such that
n =100 R,

Byte 134: Rotational frequency

This bytes shall specify the rotational frequency N; of the disk, in hertz, as a number n such that
n=N,

This byte shall be set to n = 30.

Byte 135: Maximum read power

This byte shall specify the maximum read power P, in the Information Zone, in milliwatts, under condition L, and Ny,
expressed as a number n such that

n=20P2
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