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Foreword

ISO (thq

speciali
develop,
particul
internat

red system for worldwide standardization. National bodies that are members\of ISO or IEC partic
ment of International Standards through technical committees established by the’respective organization

In the fleld of information technology, ISO and IEC have established. a joint technical committee, ISO/IEC

Internat|

an Interpational Standard requires approval by at least 75% of the national bodies casting a vote.

Internat|
ECMA-
Info

ion technology in parallel with its approval by national bodies of ISO and IEC.

Annexes A, B, D, E, F, H, K, M, N and R form an integral part of this International Standard. Annexes C, G, J

are for i

formation only.

International Organization for Standardization) and IEC (the International Electrotechnical Commissign) form the

pate in the
to deal with

ir fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual intprest. Other
onal organizations, governmental and non-governmental, in liaison with"ISO and IEC, also take part in the work.

ITC1. Draft

onal Standards adopted by the joint technical committee are circulated to national bodies for voting. Pyblication as

onal Standard ISO/IEC 10090 was prepared by the European Computer Manufacturers Association (as Standard
154) and was adopted, under a special "fast-track*procedure”, by Joint Technical Committee ISO/IEC JTCI,

L,Pand Q
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Introduct

This Interna

data to be written, read and erased many times using the thermo-magnetic and magneto-optical effects.

A part or alljof the optical disk may be pre-recorded and be reproduced by stamping or othér means. This information
without recoprse to the magneto-optical effect.

This Interna
data process

on

ional Standard specifies the characteristics of 90 mm optical disk cartridges (ODCs) of the type provig

ional Standard together with a standard for volume and file structdre)provides for full data interchange b
ng systems. Interchange involves the ability to write, read and erase data without introducing any error.

ing for

is read

ctween
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INTERNATIONAL STANDARD

ISO/IEC 10090:1992 (E)

Information technology - 90 mm optical disk cartridges, rewritable and read

only, for;

Section 1

1

This Internat

Scd

e

. General

pe
onal Standard specifies

the condi

ions for conformance testing and the Reference Drive;

the mechanical and physical characteristics of the cartridge, so as to provide mechanical interchangeability betwee

processing systems;

the mini

2

A 90 mm op
specified her

Annex R sp¢
International

A drive clain
optical disk ¢
whichisinc
A drive shall
only a specif]

the format of the information on the disk, both embossed and user-written;
the charagteristics of the embossed information on the disk;

the magngto-optical characteristics of the disk, enabling processing systems to write data onto the disk;

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

Conformance

tical disk cartridge is in conformance with this International Standard if it meets all mandatory requir
ein.

cifies the zones of the disk in which the requirements for the signal characteristics given in the body
Standard shall be met, and'the zones in which a relaxation of these requirements is permitted.

hing conformance with this International Standard shall be able, in the operating environment, to write

bnformance with this International Standard.

¢ sub-setof it.

3 No

rmativereferene

n data

Pments

of this

on any

artridge which is.in"conformance with this International Standard, and to read from any optical disk cartridge

not claim{conformance if it cannot accept the full range of media conforming to this International Standard but

<

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

IEC 950:1991,

4

Safety of information technology equipment, including electrical business equipment.

Definitions

For the purpose of this International Standard the following definitions apply.

4.1 case: The housing for an optical disk, that protects the disk and facilitates disk interchange.
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4.2 cyclic redundancy check (CRC): A method for detecting errors in data.
4.3 embossed mark: A mark so formed as to be unalterable by magneto-optical means.
4.4 entrance surface: The surface of the disk on to which the optical beam first impinges.

4.5 error correction code (ECC): An error-detecting code designed to correct certain kinds of errors in data.

4.6 field: A subdivision of a sector.

d and groove: A trench-like feature of the disk, applied before the qrecording of any information,

e immune to

and used to

he track location. The groove is located nearer to the entrance surface than the land with which it is paired to form a

4.12 mjark: A feature of the recording layer which may take the form of a magnetic domain, a pit, or any gther type or

form thiat can be sensed by the optical system. The pattern of marks«epresents the data on the disk.

Note 1 - $ubdivisions of a sector which are named 'mark’ are not marks in the sense of this definition.

4.13 optical disk: A disk that will accept and retain information in the form of marks in a recording layer, thaf can be read

with an|optical beam.
414 o

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

4.15 polarization: The direction of polarization of an optical beam is the direction of the electric vector of the

Note 2 -

when to

e plane of polarization is the plane containing the electric vector and the direction of propagation of the beam. The polarization

clockwisg sense.

4.16 r¢cording layer: A layep of the disk on, or in, which data is written during manufacture and/or use.

cur in bursts'orare strongly correlated.

beam.

is right-handed

observer looking in the direction| of )propagation of the beam, the end-point of the electric vector would appear to describe an ellipse in the

d-Solomon cede:” An error detection and/or correction code which is particularly suited to the correction of errors

4.19 sdctor: The smallest addressable part of a track in the Information Zone of a disk that can be accessed in

dependently

of other addressable parts of the zone.

4.20 substrate: A transparent layer of the disk, provided for mechanical support of the recording layer, through which the

optical beam accesses the recording layer.

4.21 track: The path which is to be followed by the focus of the optical beam during one revolution of the disk.

4.22 zone: An annular area of the disk.
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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
specifie ith a pasitive tolerance @ 0,01, and a negative e e

alue o 6 u \easured
values ffom 1,235 to 1,275.

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

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

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

- Numberp 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 TWQO'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
significqnt bit is numbered 0 and is recorded last, the most significant bit (numbered 7 in an 8-bit byte) is recor:red first.
This order of recording applies also to the data input of the Error Detection‘and Correction circuits and to their oytput.

5.2 Names

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

6 List of acronyms
AM Address Mark
CCS Continuous Composite Servo (tracking method)
CRC Cyclic Redundancy Check
DDS Disk Definition Sector
DMA Defect Management Area
ECC Error Correction Code
FAl Functional Area 1
FA2 Functional Area2
D Identifier
LSB Least Significant Byte
MSB Most-Significant Byte
ODC Optical Disk Cartridge
ODF Offset Detection Field
PA Postamble
PDL Primary Defect List
RLL(2,7) Run Length Limited (code)
SDL Secondary Defect List
SM Sector Mark
VFO Variable Frequency Oscillator
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 protective enclosure for the disk. It has access windows covered by a shutter. The windows are automatically
uncovered by the drive when the cartridge is inserted into it.
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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-usi e-di i : i : W- ed pi

fra on-O h oD 2l beam-D 1

8 General requirements
8.1 Environments

8.1.1 [[esting environment

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

Temperature :23°Cx2°C

Relative humidity 245 % to 55 %

Atmospheric pressure : 60 kPa to“106 kPa

Air cleanliness : Class 100°000 (see annex M)

No cond¢nsation on or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge shall be gonditioned
in this environment for 48 h minimum. It is recommended that, before testing, the entrance surface of the optica) disk shall
be clean¢d according to the instructions of the manufacturec’of the disk.

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

8.1.2 |Operating environment

This Intdrnational Standard requires that an optical disk cartridge which meets all requirements of this International Standard
in the specified test environment provides data interchange over the specified ranges of environmental paramgters in the
operating environment.

The opefating environment is_the environment where the air immediately surrounding the optical disk cartridge has the
following properties:

Temperdture :5°Cto50°C
Relative humidity :3% 1085 %
Absolutd humidity 1 g/m3 to 30 g/m3
AtmospHeric‘pressure : 60 kPa to 106 kPa
Temperature’ gradient : 10 °C/h max.
Relative humidity gradient : 10 %/h max.

Air cleanliness : Office environment (see annex Q)
Magnetic field strength at the recording layer

for any condition under which a beam is in focus : 32 000 A/m max.
Magnetic field strength at the recording layer

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

No condensation on or in the optical 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 least 2 h before use
(see also annex L).
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The optical disk cartridge without any protective enclosure shall not be stored in an environment outside the range allowed
for storage. The storage environment is defined as an environment where the air immediately surrounding the optical disk

cartridge has the following properties:

Temperatur:
Relative humidity

Absolute huidity

Atmospheriq pressure

Temperaturg gradient

Relative humidity gradient

Air cleanlingss

Magnetic figld strength at the recording layer

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

8.1.4 Trinsportation

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

8.2 Temperature shock

—10°C1o56°C
3% 1090 %
: 1 g/m3 to 30 g/m?3
: 60 kPa to 106 kPa
: 15 °C/h max.
: 10 %/h max.
: Office environment (see annex Q)
: 48 000 A/m max.

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

8.3 Saflety requirements

The cartridge shall satisfy the safety requirements of IEC 950, when used in the intended manner or in any foreseeablg use in

an informatipn processing system.

8.4 Flammability

The cartridge and its components shall b€ made from materials that comply with the flammability class for HB materials, or

better, as specified in IEC 950.

9 Rédference Drive

The Refererice Drive ds a'drive several critical components of which have well defined properties and which is useq to test

write, read and erase. parameters of the disk for conformance to this International Standard. The critical components vary
from test to‘test. This clause gives an outline of all components; components critical for tests in specific clauses :{

S

specified in

nly are

9.1 Optical system

The basic set-up of the optical system of the Reference Drive used for measuring the write, read and erase parameters is
shown in figure 1. Different components and locations of components are permitted, provided 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 entrance

surface of the disk is minimized so as not to influence the accuracy of the measurements.
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K4
C
B
A

A Laser diode G Optical disk
B Collimator lens H Optional half-wave plate
C Optional shaping prism I Phase retarder
Ch.1 Channel 1 J Polarizing beam splitter
Ch.2 Channel 2 K :K; Photodiodes for channels 1 and 2
D Beam splitter K, Split photodiode
E Polarizing beam splitter L,.L, d.c.-coupled amplifiers
F Objective lens M Tracking channel (see 20.3)

Figure.1 - Optical system of the Reference Drive

In the absence of polarization changes’in the disk, the polarizing beam splitter J shall be aligned to make th¢ signal of
detector K, equal to that of detector K,. The direction of polarization in this case is called the neutral direction. [The phase
retarder 1 shall be adjusted such’that the optical system does not have more than 2,5° phase retardation between the neutral
polarizat{on and the polarization perpendicular to it. This position of the retarder is called the neutral position.

The phas¢ retarder can.be used for the measurement of the narrow-band signal-to-noise ratio (sec 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 R, from F to H of nominally 0,30 for the neutral pplarization
direction, The reflectance R_for the polarization perpendicular to the neutral direction shall be nominally 0,95. The actual
value of R, shall not be smaller than 0,90.

The imbalance 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 R, for beam splitter E, then the measured imbalance shall be multiplied by

RR;
RyR'

to make it correspond to the nominal beam splitter E.
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The output of Channel 1 is the sum of the currents through photodiodes K, and K,, 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 writi i i i i r both

wavelengths
15 5
a) Wiavelengths (1) 780nm”* 825 nm 13 nm
- 10 nm - 10 nm
b) Whvelength (A) divided by the numerical
aperture of the objective lens (NA) A/NA = 1,475 pm % 0,035 pm for 780 nm
A/NA = 1,560 pm £ 0,040+im for 825 nm
c) Filling D/W of the aperture of the
objective lens 1,0 max.
d) Vgriance of the wavefront of the
optical beam near the recording layer A%/ 180,max.
e) Pdlarization parallel'to the track
f) Extinction ratio 0:01 max.
g) The optical power and pulse width for writing, reading.and erasing, and the magnetic field shall be as specified in

2012.2,24.2.2,24.3,24.4 and 28.2.2.

D is the diampeter of the lens aperture and W is the beam (diameter of the Gaussian beam where the intensity is 1/e% of the
maximum infensity.

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

9.3 Read channels

Two read channels shall be provided to generate signals from the marks in the recording layer. Channel 1 shall be uged for
reading the gmbossed marks, using the diffraction of the optical beam by the marks. Channel 2 shall be used for readI:g the
user-written marks, using thigrotation of the polarization of the optical beam due to the magneto-optical effect of the marks.
The read lifiers after\the photo-detectors in Channel 1 and Channel 2 shall have a flat response within £ 1 dB from
100 kHz to 1{1,6 MHz.

9.4 Tragcking

The Tracking channel of the drive provides the tracking error signals to control the servos for the axial and radial tracking of
the optical beam. The method of generating the axial tracking error is not specified for the Reference Drive. The radial
tracking error is generated by a split photodiode detector in the tracking channel. The division of the diode runs parallel to
the image of the tracks on the diode.

The requirements for the accuracy with which the focus of the optical beam must follow the tracks is specified in 20.2.4.

9.5 Rotation of the disk

The spindle shall position the disk as specified in 12.4. It shall rotate the disk at 30,0 Hz + 0,3 Hz. The direction of rotation
shall be counter-clockwise when viewed from the objective lens.
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Section 2 - Mechanical and physical characteristics

10  Dimensional and physical characteristics of the case

10.1 [Generatdescription-of-the-case(see-figure-2)
The case| is a rigid protective container of rectangular shape. It has a spindle window on Side A to allow the spiLdle of the
drive to ¢lamp 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 shutt¢r uncovers
the windows upon insertion into the drive, and automatically covers them upon removal from ‘the” drive. The case has
features that enable a drive to reject a mis-inserted cartridge, write-inhibit and reflectance detection features, gnd gripper
slots for an autochanger.

10.2  |Reference planes of the case

The dimgnsions of the case shall be referred to three orthogonal reference planes-X, Y and Z. The case shall be
such thaf four reference surfaces S, to S, on Side A of the case lie in plane Z.when measuring those dimensions

in 10.3 ¥
centre of

is the sh

10.3

The din

brtest distance from the feature to the plane.

Dimensions of the case

environment can be estimated from the dimensions specified in this clause.

10.3.1

Overall dimensions (see figure 3)

The tota] length of the case shall be

L,=94,0mm t 0,3 mm,

The distance from the top of the'case to reference plane X shall be

L, =76,0 mm# 0,2 mm

The distance from the bottom of the case to reference plane X shall be

Ly =18,0 mm 0,2 mm

The tomr width of the case shall be

tonstrained
of the case

vhich are referenced to this plane. The intersection of the three planes defines the centre of the location hole. The
" the alignment hole shall lie in the X plane (see annex N). A dimension of a feature referenced to one of the planes

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

SO
L,=90,0 mm

- 0,4 mm

The distance from the left hand side of the case to reference plane Y shall be

Lg=850mm 0,3 mm

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

R, =15mm *0,2 mm

and the two corners at the bottom with a radius
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R,=2,0mm 0,2 mm
In the zones extending
L, = 8,6 mm min.
from the left-hand and right-hand edges of the case, the thickness of the case shall be

L= r\,n mm-+ ﬂ") mm

ISO/IEC 10090:1992 (E)

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

+ 0,2 mm
R;=0,3mm

- 0,0 mm

10.3.2 Log¢ation hole (see figure 3)

The centre gf the location hole shall coincide with the intersection of the planes X, Y and Z\ The diameter of the holle shall

be

+ 0,00 mm
D, =3,60 mm

- 0,06 mm
held to a depth

Ly=1,5mm min.

The locatior] hole shall extend below plane Z by
L,y =4,0 mm min.

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

The location hole shall not extend through Side B.
The lead-in gdges shall be rounded with a radius

R, =0,5 mm max.

10.3.3 Al(ifnment hole (see figure-3)

The centre df the alignment hole'shall lie in the X plane at a distance
L;, =80,0 mm+0,2 mm
from reference plane Y-

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

+ 0,00 mm
L =3 60 mm
12 ’ - 0,06 mm
L 44 +0,2 mm
=44 mm
13 - 0,0 mm

held to a depth Ly, below which the alignment hole shall extend to L,,, with dimensions equal to, or greater than, L,, and

L,,, respectively.
The alignment hole shall not extend through Side B.
The lead-in edges shall be rounded with radius R.

10.3.4 Reference surfaces (see figure 4)

Side A of the case shall contain four reference surfaces S, S,, S; and S,.
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with theiq centres located at
L;4=54,0mm = 0,2 mm
L;s=1,0mm + 0,2 mm and

Lis=81,0mm + 0,2 mm

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

L,7=0,15 mm max.

beyond plane Z.

10.3.5 Petents (see figure S)

The caselshall have two symmetrical detents intended for autoloading:Each detent shall extend from plane Z up tq

L,g=5,0 mm min.
and shall|not extend through Side B.
Each det¢nt is defined by a semi-circular section with.a radius

Rg=2,1mm +0,1 mm

which stfetches out to the side of the case.along two straight lines extending from the semi-circle. The radii

detents ofiginate from

L;g=655mm +0,2 mm

Ly, =4,0 mm max.

L,, = 84,0 moimax.

The outsjde edges of the.detents shall be rounded off by a radius
Rg=0,5 mm £ 0,2 mm

10.3.6 [Functional Areas (see figure 6)

of the two

The case shall have an opening in Side A the length of which shall be

L,,=8,2 mm min.

Its width shall be at least equal to L,,, and its centreline shall be located on the intersection of planes Y and Z.

Functional Area FA1 shall have the dimensions
L,;=4,4 mm min.
L,, = 3,6 mm min.

Its centreline shall be in plane Z, and parallel to plane X at a distance
L,s=78mmt0,2mm

10
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from plane X. Side B shall have an opening corresponding to the surface of Functional Area FA1.
Functional Area FA2 shall have the dimensions Ly, L), and
Lys =4,0 mm min.

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

Ly; =128 mm £ 0,2 mm
There shall bg no opening in Side B corresponding to Functional Area FA2.
The cartridgg shall have a device capable of

- either cloging FA1 or FA2,
- orclosing both FA1 and FA2,

The two Fungtional Areas shall indicate the reflectance of the disk in the cartridge and whether of 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

FA] FA2 Writing Reflectance Type of Cartridge

Opep Closed Inhibited - Rewritable with or wi]hout
embossed zone, or

Low
Clos¢d Open Permitted - fully embossed
Closgd Closed Inhibited High fully embossed
Open Open Not specified by this International Standard

The surface df the device shall be at a distance
L,g = 0,3 mm max.

from plane Z

10.3.7 Spindle and head windows (see figure 7)

Side A of the case shall’have a window to enable the spindle and the optical head of the drive to access the disk. The
dimensions of the: window are referenced to a centreline, located at a distance

Lyy=40.0 mm + 0.2 mm
from plane Y. The width of the window shall be given by

11.0 +0,2 mm
=11,0 mm
L30 - 0,0 mm
and
+0,2 mm
Ly; =11,0 mm
- 0,0 mm

The top of the window shall be given by radius
Ry =437 mm min.

originating from L,q and

11
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Ly, =27,0mm % 0,2 mm
The area bounded by R, and the top of the case shall be recessed from plane Z by

0,
L33 =2,0mm +02mm

-0,0 mm

over the-width-of the-window-

The botfom of the window shall be the arc of the semi-circle which smoothly joins the sides of the window)) The centre of
the semj-circle shall be defined by L,q and L,.

Side B o¢f the case shall have a window to enable the magnetic head of the drive to access the disk./The dimenfsions of the
window|are referenced to a centreline, located at a distance L,q from plane Y. The width of the window shall pe given by
L,y and|Ly;. The window shall extend from

L,4 = 40,0 mm max.
to the afc of R4, originating from L,q and L,.
The arej bounded by R and the top of the case shall be, over the width of the window, at a distance

+ 0,0 mm
Lys=42mm

- 0,4 mm

from plIne Z.
The tw¢ inside corners shall be rounded with a radius

Rg = 2,0 mm max.

10.3.8 | Shutter (see figure 8)

The casg 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 [, to Ly,;
on Side|B: fromL,, up to the top of the case, and from L, to L;;
on the tpp: from plane Z to Ly, from Ly to Ly, from Ly up to Side B, and from Ly to Ly;.

The shytter 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 ang shutter dogs not exceed Lg by more than L.

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

+ 0,0 mm

Ly =79,0 mm 03 mm

from plane Y. A movement of the edge to
Ly; = 55,5 mm min.

shall be sufficient to open the windows to the minimum size specified in 10.3.8. It shall be possible to move the edge to
L,g = 54,7 mm max.

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

12
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10.3.9 Path for shutter opener and shutter sensor notch (see figure 9)
The profile on the top of the case provides a path over which the shutter opener of the drive can travel.
The path shall run from
Lyg=81,0mm % 0,3 mm

to
L..=575 + 0,3 mm
40 =/, mm 0,0 mm
at a distanc¢
from plane X.

The lead-in(edge at L,q shall be a ramp to the top of the case with an angle
A =45°%5°

The path shall end in a notch with a width at the bottom from L, to

L4, = 54,7 mm max.

and a depth
Ly3=33mm £0,2 mm

below L. The lead-in edge at the right-hand side of the notch‘shall be rounded with a radius
Rg=12mm +0,2 mm

When the shutter edge is moved to L35, a length of atleast (L4, - L;;) of the notch shall be exposed. This enables a|drive to
confirm thaf the shutter is fully open.

10.3.10 Mis-insert protections (see figure 10)
The profile pn the top of the case shall have two features to prevent the case from being inserted in the drive upside-down.

The first fegture is a notch intended to capture and block the shutter opener of the drive if the case is loaded upside-down. It
shall have a|width from

Ly, =4,6mm £ 0,2 mm

to
Lys=1,0mm +0,2 mm

and a depth
Ly=3,1mm+0,2mm

below the top of the case.

The right-hand edge of the notch shall be
Ly7=754 mm 0,2 mm

above plane X.

The comers of this notch shall be rounded off by radii
R, = 0,3 mm max.

R,;=0,5mm £ 0,3 mm

13
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The second feature is a chamfer and a tooth. If the case is correctly loaded, the chamfer pushes aside a possible pawl in the
side of the sledge of the drive. If the case is loaded upside-down, the pawl catches the tooth and prevents further insertion of
the case. The tooth is formed by the ramp specified in 10.3.10. The chamfer shall have an angle

A, =45°%2°
and a height

10.3.11 |Gripper slots (see figure 11)
The caseshall have two symmetrical gripper slots. The slot shall have a depth of

+ 0,3 mm
- 0,0 mm

from the gdge of the case and a width of

+0,3mm
Lsy=4,0 mm

-0,0 mm
The lowef edge of a slot shall be

+ 0,0 mm
Lg; =23,0 mm

-0,3mm

above thg bottom of the case.

The comgrs of the gripper slots shall be rounded off by radii
R;,=0,4mm £ 0,2 mm

R;3=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
Lg, = 4,0 mm £0;3'mm
L3 =76,0 am% 0,3 mm
Lgy=30,0mm + 0,2 mm

and
Lgs=12mm +0,2 mm

The four comersof the-areashattberounded-with-aradius

R4 =2,0 mm max.
When there is no label, the area shall be recessed by

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

10.4 Mechanical characteristics

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

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

14
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10.4.2 Mass

The mass of

the case without the optical disk shall not exceed 50 g.

10.4.3 Edge distortion
The cartridgq shall meet the requirement of the edge distortion test defined in annex A.

ISO/IEC 10090:1992 (E)

10.4.4 Compliance

The cartridge

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

10.4.5 Sh

ter opening force

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

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

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

15
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Figure 2 - General view of the case
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Figure 10 - Mis-insert protections, seen from Side B of the case without shutter

24


https://standardsiso.com/api/?name=80ced79d25ecad46bdf95582aa6baea4

ISO/IEC 10090:1992 (E)

Lsg

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 Dimensional, mechanical and physical characteristics of the disk

11.1  Gene

ral 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 t§ alfow an optical beam 10 focus on The Tecording tayer througtrthe substrate. The circutar ab s T the
of the disk on the side opposite to the recording layer. The hub interacts with the spindle of the drive, and provides the

centring of the

11.2  Refergnce axis and plane of the disk

Some dimensions of the hub are referred to a disk reference plane P. The disk reference plane P is defined by the per
flat annular sulface of an ideal spindle onto which the clamping zone of the disk is clamped, and«which is normal to th

of rotation of t

disk and the clamping force.

is spindle. This axis A passes through the centre of the centre hole of the hub;and is normal to plane P.

E

Clor RIS

A

Figure 13 - Hub dimensions and clamping zone

rentre
radial

fectly
e axis
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11.3  Dimensions of the disk (see figure 13)

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

+ 0,0 mm

-0,5mm

R6.0 mm

Excludipg axial deflection (see 11.4.5), the total thickness of the disk without the hub shall not exceed 1,4 mm.
The diameter of the centre hole of the disk without the hub shall be

D, = 6,0 mm min.

11.3.1 | Hub dimensions (see figure 13)
The diameter of the centre hole of the hub shall be

+ 0,012 mm

D5 =4,004 mm
- 0,000 mm

The outer diameter of the hub shall be

+ 0,0 mm
Dg=15,0mm
-0,2 mm
The height of the hub shall be
+ 0,0 mm
h, = 1,2 mm
-0,2 mm

The posdition 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.réference plane P shall be
hy=0,8 mm min{
The cerjtring length at a diameter D4 shall be
hy = 0,15mm min.
The leag-in edge ©f the centre hole shall have chamfer ¢, of 45° by 0,2 mm % 0,1 mm or shall be rounded off by fadius

Ri5=0,2mm £ 0,1 mm

R;=0,4mm0,1 mm

The hub shall have any suitable magnetizable material for clamping the disk. Its dimensions shall be
Dy =13,0 mm min.
D, = 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 diameter of the clamping zone shall be

D4 =21,0 mm min.

28
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The inner diameter of the clamping zone shall be

Dg =16,0 mm max.

114  Mechanical characteristics

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

11.4.1 Material

The disk shall be made from any suitable materials such that it meets the requirements of this Internatiofial- Standafd. The
only materigl properties specified by this International Standard are the magnetic properties of the magnetizable zonf in the

hub (see 11.8.1) and the optical properties of the substrate in the Information Zone (see 11.5).

114.2 MTs
The mass of [the disk shall not exceed 24,0 g.

11.4.3 Moment of inertia

The momen{ of inertia of the disk relative to axis A shall not exceed 0,020 g-m?2.

11.4.4 Imbalance
The imbalange of the disk relative to axis A shall not exceed 0,006, g'm.

11.4.5 Axial deflection

The axial deflection of the disk is measured as the axial-deviation of the recording layer. Thus it comprises the tolerapces on

the thicknesg of the substrate, on its index of refraction and the deviation of the entrance surface from plane P. The 1
position of t

e recording layer with respect to reference plane P is determined by the nominal thickness of the substrate.

ominal

The deflectign of any point of the recording layer in the Information Zone from its nominal position, in a direction nofmal to

transfer funcfion

3iw
1+—
Hs(im)z—x(foo) x —20
10 1+ 10
30.)0
where
o =2nf
Wy /2n =870 Hz
i=+J-1

rvo for
part of

or any other servo with |1+H1 within 20% of 11+H | in the bandwidth of 30 Hz to 100 kHz. Thus, the disk shall not require an

axial acceleration of more than 10 m/s? at low frequencies from the servo motor of the Reference Servo.
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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 mn{ut, defined as the difference between the maximum and minimum distance of the centre of any track frjm the axis
of rotatipn, measured along a fixed radial line over one revolution of the disk, shall not exceed 50 pm-at 4 rotational
frequencyy of the disk of 30,0 Hz + 0,3 Hz.

11.4.8 |[Radial acceleration

The maxjmum allowed tracking error e .. (see annex C) shall not exceed £ 0,15 pm, measured using the Refergnce Servo
for radia] 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 servp with the
transfer flunction

3io
s I
H,(i m)=—x(fo—°) %ot Wo
3(00
where
w=2xnf

©y/2r=1230Hz
i= V-1

or any other servo with |1+H1 within 20% of [++H | in the bandwidth of 30 Hz to 100 kHz. Thus, the disk shall ngt require a
radial ac¢eleration of more than 3 m/s2 at low frequencies from the servo motor of the Reference Servo.

11.4.9 [Tilt

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

11.5 |Optical characteristics

11.5.1 [Index of refraction

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

11.5.2 Thickness of the substrate
The thickness of the substrate, from the entrance surface to the recording layer, in the Information Zone shall be

P n%+0,265
X

0,509 x
n?-1" n*+0,593

mm= 0,050 mm

where n is the index of refraction.
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11.5.3 Birefringence

The effect of the birefringence 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 Refl

The double-p
reflectance R

The value of |
or fully rewri
reflectance fi

The nominal

The actual va
in unrecorded

The value R
for R (see anr

12 Inte

12.1

When the car
disk is held aj
and the magn
centre hole o
axial position

12.2
The clamping
123  Capt

The capture ¢

Es optical transmission of the substrate and the reflectance of the recording layer are measured together
of the disk.

value of R shall be specified in bytes 3 and 19 of the Control Data (see annex F).

Jue Rm shall be measured with the focussed beam and wavelength of the Reféerénce Drive. It shall be mez

Clamping method

Clamping force

ble disks and for low reflectance fully embossed disks. The value of R shall be not lessithan 0,50 fo
ly embossed disks (see annex R).

shall not diverge from R by more than 0,12 R, whilst remaining wifhin the appropriate range specified
ex R).

rface between cartridge and drive

ainst the spindle by an axial clamping force;-provided by the magnetizable material in the hub (see ann
pts in the spindle. The radial positioning of the disk is provided by the centring of the axis of the spindle

of the disk in the case.

force exerted by the.spindle on the hub shall not exceed 5 N.

ure cylinder (see figure 14)

ylinder is defined as the volume in which the spindle can expect the centre of the hole in the hub to bq

prior to capt

distance h,; bejow plane P (see 11.3.1 and figure 13).

;

, and_with the cartridge constrained as in 10.4.4. The centre of the hole is defined as the point on axis 4

N

fridge is inserted into the drive, the shutter of the case is opened and the drive spindle engages the disK.
ex K)
in the
the hub. A cup-shaped turntable of the spindle shall support the disk in its clamping zone, determining the

Ias the

R at the standard wavelength specified in 9.2 shall lie within the range from 0,14 to 0,29 for partially embossed

high

isured
, ungrooved areas, €.g. an ungrooved part of the Initial Zone (see 17.2.1) ér the ODF of a sector (see 15.7).

pbove

The

, just
\ at a

The size of the cylinder defines the permissible play of the disk inside its cavity in the case. The cylinder is referred to
perfectly located and perfectly sized alignment and location pins in the drive; it includes the tolerances of those dimensions
of the case and the disk which are between the two pins mentioned and the centre of the hub.

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

Lg7 =0,7 mm min.

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

Lgg = 2,3 mm max.

above plane Z. The radius of the cylinder shall be

R;7 =1,4 mm max.
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and its centre shall be given by the nominal values of L,q and L, in the drive.

12.4  Disk position in operating condition (see figure 14)
When the disk is in the operating condition within the drive, the position of plane P of the disk shall be
Lio=24mmz 0,1 mm

above plane Z of the case, and the axis of rotation shall be within a circle with a radius
R;3=0,1 mm max.
and a ceptre given by the nominal values of L,q and L.

The tordue 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 N-m.
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Figure 14 - Capture cylinder and disk position in operating condition
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Section 3 - Format of information
13  Track geometry

13.1 Track shape
The Infdrmation Zone shall contain tracks intended for the Continuous Composite Servo tracking method (CCS).

A track ¢onsists of a groove-land-groove combination, where each groove is shared with a neighbouring track. A(groove is a
trench-like feature, the bottom of which is located nearer to the entrance surface than the land. Theccentre of the track, i.e.
where the recording is made, is the centre of the land. The grooves shall be continuous, except for-ODFs. The shape of the
groove is determined by the requirements in clause 21.

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

13.2 |Direction of rotation

The disk shall rotate counter-clockwise as viewed from the optical head. The tracks shall then spiral outward.

13.3 | Track pitch

The Tragk Pitch is the distance between adjacent track centrelines,-measured in a radial direction. It shall be 1,6 pm % 0,10
pm.

The width of a band of 10 000 tracks shall be 16,00 mm + 0,10 mm.

13.4 | Track number

Each trgck shall be identified by a track number. Track 0 shall be the first track of the Data Zone. It shall be jocated at a

radiusa(:r 24,00 mm + 0,10 mm.
The tradk numbers of tracks located atradii larger than that of track 0 shall be increased by 1 for each track.

The tradk 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 IDAield in TWO's complement, thus track -1 is indicated by (FFFF).

14 Track format

14.1 |[Track'layout
On eachj track there shall be 25 se
Channel-bits—Henee-the-length-of-6
Channel bits on a track.

ctors. Each sector shall comprise 725

bytes. A byte is represented on the|disk by 16
lreme at there are 25 b = 290 000

Q .
O n o0

The sectors 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 Channel bit of the next sector shall be 11 600 Channel bits + 3 Channel bits.

At the rotational frequency of 30 Hz, the period T of a Channel bit equals

10°

—— ns=115ns
30x 290000
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Radial alignment
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The Headers of the sectors shall be radially aligned in such a way that the angular distance between the first Channel bit of

sectors in adjacent tracks shall be less than + 1 Channel bit,

es can
d. The

ield is

14.3  Sector Number
The sectors pn a track shall be numbered consecutively from 0 to 24. All sectors with the same Sector Number sLall be
radially aligrjed.
15  Sedtor format
15.1 Se:llor layout
A sector shall comprise a Header, an Offset Detection Field (ODF) and a Recording field in‘which 512 user data byt
be recorded. [The Header of each sector shall be embossed. The Recording field can be empty, user-written or embosse}
length of the 'lsector shall be 725 bytes nominally. Tolerances allowed by 14.1 are taken up by the Buffer, i.e. the last fijeld 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
672 bytes.
The layout of a sector is shown in figure 15. The numbers indicate the length-of a field in bytes.
Track ID Sector CRC
No. No. No.
2 1
A A A P S B
SM |VFO, ID{|VFO,» ID2{VFO3g ID3 ODF | GAP [VFOg3 y Data Field| P U
M M M A n
A F
C
5 12 1 5 8 15 8 1 5 1 5 12 8 639 1 12
< Header > - Recording Field —————
52 672
Sector -
N 725
KFigure 15 - Sector format
15.2  Sector Mark

The Sector Mark shall consist of an embossed pattern that does not occur in RLL (2,7) code (see 16), and is intended to
enable the drive to identify the start of the sector without recourse to a phase-locked loop.

The Sector Mark shall have a length of 80 Channel bits and shall consist of embossed, continuous long marks of different
length followed by a lead-in to the VFO, field. The timing pattern of the Sector Mark shall be as shown in figure 16, where

T 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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0000010010
no 10T | 6T | 6T 14T . 6T | 6T 6T= 6T‘ 10T
mark
mark v o
] |e-
1T
Long mark pattern R
Sector Mark
< >
Figure 16 - Pattern of the Sector’Mark
15.3 | VFO fields

There shall one embossed VFO, field and two embossed VFO,fields in the Header and one VFO, field in the Recording
field tg give the voltage-frequency-oscillator of the phase-locked loop of the read channel Channel bit synchropization. The
information in VFO, and VFO; shall be identical in patterniand have the same length of 192 Channel bits. VFQ, 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
requirgd for the RLL (2,7) recording code. Therefor€, VFO, shall be the appropriate one of two patterns differirjg only in the
first Channel bit.

The continuous Channel bit pattern for the VEO fields shall be

VFO{,/192 Channel bits: 0100100100100....10010
VFO,, 128 Channel bits: 100100100100....10010
VFO, {128 Channel bits: 000100160100....10010
VFO;,192 Channel bits: 0100100100100....10010.

15.4 | Address Mark(AM)

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

0100 100O 0000 0100.

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:
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1st and 2nd bytes MSB, LSB of the track number
3rd byte
bits 7 and 6 00 shall indicate the ID, field

01 shall indicate the ID, field
10 shall indicate the ID, field

bit 5 shall b€ set t0 ZERO

bits 4 to 0 sector number in binary notation

4th and 5th bytes CRC field containing the CRC bits computed over the first three bytes actording
to annex D.

15.6 Podtambles (PA)

The Postamble field shall be equal in length 16 Channel bits. There shall be a Postamble following ID; and a Pogtamble
following the Data field. A Postamble allows closure of the last byte of the preceding CRE-or Data field as required by the
RLL (2,7) r¢cording code (see 16). The Postamble is necessary to be able to start the following ODF or Buffer fidld in a
predictable manner.

15.7 OGElet Detection Field (ODF)

The ODF shall have a length of 16 Channel bits and contain neither grooves nor embossed data. It is intended to engble the
drive to corrpct for offsets in the radial tracking.

158 Gap

The Gap shall be a field with a nominal length of 80 Channel bits. Its contents are not specified and shall be ign:[:‘ed 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 VFO,; field.

The length of the Gap has a tolerance of + 8 Channel bits, i.e. the following VFO,; field can start between 72 and 88 (thannel
bits after th¢ ODF. Moreover, it need noOt)start exactly on a Channel bit position as extrapolated from the head¢r. The
tolerance is ubtracted from the length of the Buffer field, e.g. a Gap length of 85,3 Channel bits results in a reduction of the
Buffer length by 5,3 Channel bits.

159 Symnc

The Sync figld is intended to allow the drive to obtain byte synchronization for the following Data field. It shall |have a
length of 48 Channel:bits and be recorded with the Channel bit pattern

0100 0010|0100 0010 0010 0010 0100 0100 1000 0010 0100 1000

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.

37


https://standardsiso.com/api/?name=80ced79d25ecad46bdf95582aa6baea4

ISO/IEC 10090:1992 (E)

15.10.1 User data bytes

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

15.10.2 CRC and ECC bytes

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

15.10.?])'Resync bytes

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

15.11 |Buffer field

The BuTer field shall have a length of 192 Channel bits + 48 Channel bits and shall not contain any data. The folerance is
needed for four reasons. Firstly, the tolerance on the header-to-header distance as specified in 14.1. Secondly, tHe tolerance
in the start of the VFO, field as specified in 15.8. Thirdly, the actual length of the written data, as determined by the runout
of the track and the speed variations of the disk during writing of thé data. Fourthly, to ensure that all data written
previougly, the length of which is subject to the above tolerances, has.been erased.

16 |Recording code

The 8-bit bytes in the three Address fields and in the Data field, except for the Resync bytes, shall be converted|to Channel
bits on the disk according to table 2. All other fields'in a sector have already been defined in terms of Channe] bits. Each
ONE Channel bit shall be recorded as a mark produced by a write pulse of the appropriate power and width.

The recqrding code used to record all data in the Information Zone on the disk shall be the run-length limited code known as
RLL (2,7).

Table 2 - Conversion of input bits to Channel-bits

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

The coding shall start at the first bit of the first byte of the field to be converted. After a Resync field the RLL(2,7) coding
shall start again with the first bit of the next byte of input data.

The RLL(2,7) coding can seldom be terminated at the end of the last input byte in a field, due to leftover bits which cannot
be converted on their own. To achieve closure of the recording code, three pad bits are added at the end of the field before
converting the data to Channel bits. Table 3 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 3a).
The bytes in the Data field preceding a Resync field shall lead to the Resync pattern (table 3b).
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With the exception of providing a suitable closure pattern for the ID, field and the last byte in the Data field, the contents of
the PA field following the ID; field and the last byte in the Data field, respectively, are not specified by this International

Standard and shall be ignored in interchange.

Table 3a - Transition from the end of the ID, and ID, field to the VFO, field

Table 3b - Transition

Leftover Pad Channel bits of closure pattern, leading
[ imput bits bits 10 one of the two VFO; patterns

none | 010 100100100100100100......10010

0| 010 00 | 100100100100100100......10010

1| 010 01 | 000100100100100100......10010

00 | 010 0001 | 000100100100100100......10010

01| 010 1001 { 000100100100100100......10010

001 | 010 001001 | 000100100100100100......10010

end of the end of the

ID field > ID field » 4— VFO; field.=™—>»

from the byte in the Data field preceding a Resync to the Resync field

Leftover Pad Channel bits of closure{pattern, leading
input bits bits to the Resyncipattern
none | 011 0010000600100100
0| 011 00 | 0010000000100100
1{ 011 01 | .0010000000100100
00 | 011 0001 1 0010000000100100
01 | 011 1000 | 0010000000100100
001 | 011 001001 | 0010000000100100
end of the end of the
field > field > 4—— Resync —>»

17 Format of the Information(Zone

17.1  Gern

The Informatjon Zone shall confains all information on the disk relevant for data interchange. The information co

eral description of;the Information Zone

rises

embossed tragking provisions; embossed headers, embossed data and, possibly, user-written data. In this clause, thd term
'data’ is reseryed for the-content of the data field of a sector, which, in general, is transferred to the host. Clause 17 defines

the layout of

he information; the characteristics of signals obtained from this information are specified in section 4 and 6.

If a disk has no-Rewritable Zone, 18.3 and 19 are not part of the conformance requirements. If a disk has no Embossed

Zone, 184 is

17.2

Division of the Information Zone

nnnnnnnn

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 recording 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 4 - Layout of the Information Zone; the radii of a 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 zone

Track number

Radius (mm)

from to from to
Lead-in Zone
Initial-Zone 22-60 2290
Ag¢quire Zone
Lead-in tracks -688 -297 22,90 23,53
Focus tracks -296 -293
Inper Test Zone
for manufacturer -292 -155 23,53 23,75
for drives -154 -17 23,75 23,97
Inper Control Zone -16 -1 23,97 24,00
Data Zgne 0 9999 24,00 40,00
Lead-out Zone
O]Eter Control Zone 10000 10015 40,00 40,02
Outer Test Zone
for drives 10016 10153 40,02 40,24
for manufacturer 10154 10291 40,24 40,46
Buffer Zone 10292 10624 40,46 41,00

The diyision of the Information Zone shall be as givenin table 4. The tolerance on the inner radius of the I
specifigd in 13.4; the tolerance on other radii is determined by the tolerance on the track pitch as specified in 13.

17.2.1| Initial Zone

The Inilial Zone is intended to enable adrive to lock its axial tracking (focussing) servo. It shall have either a fl
layer, or such a layer with uninterrupted grooves over complete tracks as specified in clauses 20 and 21, or such

embossed Headers and ODFs, or any combination of the above.

17.2.2| Acquire Zone

Data Zone is
3.

at reflective
tracks with

The Adquire Zone shall.consist of two parts, each containing embossed grooves, Headers and ODFs. The first part shall be a

and thg 639 bytes of the Data fields of the Recording field of each sector. These tracks are intended to enabl

ttem

17.2.3 Test Zones

Lead-in tracks with no data in the Recording fields of the sectors.

[FO,, SYNC
e a drive to

There shall be an Inner Test Zone and an Outer Test Zone. The Test Zones are areas with embossed grooves, Headers,

ODFs, and Recording fields.

The Test Zone for drives is intended for tests to enable a drive to set its write power, and shall not have embossed data in the
Recording field of the sector in the case of fully rewritable or partially embossed disks. The tracks used for testing should be
chosen from the Zone in a random way, so as to ensure a gradual degradation of the entire 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 Zone.
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17.2.4 Control Zones

There shall be an Inner Control Zone and an Outer Control Zone. Each Control Zone shall contain 15 tracks with embossed
grooves and sectors formatted according to clause 15 and one track, called Buffer Track with an embossed groove and
Headers according to clause 15. In the Inner Control Zone track-1 is the Buffer Track, in the Outer Control Zone track 10

Buffer Track. The Data fields of i hall be

000 is the
identical, ar

The Record
embossed
Buffer Trac

d(contain embossed Control data for the drive. The Control data in a Data field is specified in annex F.

ng fields of all sectors of the two Buffer Tracks shall not contain embossed data for fully rewritable and J;artially

sks. For’fully embossed disks the user data bytes in the Data field of the Recording field in the secto
ks shall be-sét to (FF).

17.25 D
The Data

embossed data, in the format of 15. A(Data Zone can contain one contiguous area with embossed Data fields as sped

18.4. The

17.2.6 Bulffer Zone

The Buffer

18 Fq

The Data Z
The area be
Data Zone,

The Rewritgble and Embossed Zones are subdivided into groups as shown in table 6.

Zone

ne shall contain embossed grooves, Headers and ODFs. The Recording fields can be user-written or

out of the Data Zone is specifi¢d in clause 18.

Vone shall contain embossed grooves, Headers and ODFs.

rmat of the Data Zone
bne shall contain four Defect Management Areas (DMAS), two at the beginning of the zone and two at

he Buffer Tracks and the Control Zones is shown in table 5{where the tracks marked R/W are rewritable

in the

contain
ified in

he end.

tween the two sets of DMAs may contain a Rewritable(Zone or an Embossed Zone or both. The layoyt of the
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Table 5 - Layout of the Data Zone, the Control Zones and the Buffer Tracks

Track Fully Rewritable Partially Embossed Fully Embossed
-16 Inner Control Inner Control Inner Control
2 Zone. Zone Zone
-1 Buffer Track Buffer Track Buffer Track
0 DMA1 (R/W) DMA1 (R/W) DMAL
2 DMA2 (R/W) DMA2 (R/W) DMA2
3 Rewritable Zone/(R/W) Rewritable Zone (R/W) Embossed Zone
9996 Embossed Zone
9997 DMA3 (R/W) DMA3 (R/W) DMA3
9999 DMA4 (R/W) DMA4 (R/W) DMA4
10000 Buffer Track Buffer Track Buffer Track
10001 Outer Control Outer.Control Outer Control
10015 Zone Zone Zone
A see 18.1.
Table 6 - Partitioning of the Rewritable and Embossed)Zones
Rewritable Zone Embossed Zone
Group 1 R/W Data Sectors Group 1 EmbossedData Sectors
Group 1 R/W Spare Sectors Group 1 Embossed Parity-Sectors
Group 2 R/W Data Sectors Group 2 Embossed Data Sectors
Group g, R/W Data Sectors Group g, Embossed Data Sectors
Group g, R/W Spare Sectors Group g, Embossed Parity Sectors

Remaining R/W Sectors Remaining Embossed Sectors

18.1 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 DMA?, are located near the inner diameter of
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the disk; two others, DMA3 and DMA4, shall be located near the outer diameter of the disk. The boundaries of the DMAs
are indicated in table 7.

Table 7 - Locations of the DMAs

Beginning Ending Length
Track No. Sector No. Track No. Sector No.
DMAI 0 0 1 10 36
A 1 11 1 13 3
DMA? 1 14 2 24 36
DMA3 9997 0 9998 10 36
A 9998 11 9998 13 3
DMAA 9998 14 9999 24 36
The contents of the groups of 3 sectors indicated by A in tables 5 and 7 are not specified by this International Standdrd, and

shall be igngred in interchange.

Each DMA
Defect List
SDLs, when|
each associ
After initia

The first

The seco|

The SDL sh
PDL is not i

The presenc

Iition of the disk, each DMA shall have the following‘Content:

shall contain a Disk Definition Sector<(PDS) and may contain a Primary Defect List (PDL) or a Seq

SDL) or both. The contents of the four PDLs, when recorded, shall be identical and the contents of

recorded, shall be identical. The only differences between the contents of the four DDSs shall be the po
d PDL and SDL.

sector shall contain the DDS.
nd DMA Sector shall be the first sector of the PDL, if the PDL is recorded.

ll be located immediately after the PDL if the PDL is recorded, or shall begin in the second DMA sectd
pcorded. The lengths of the PDL and SDL are determined by the number.of entries in each.

e of the components of the DMA is specified in table 8.

Table 8 - Requirements for the DDS, PDL and SDL

IE

ondary
e four
ters to

r if the

Component Fully Rewritable Partially Embossed Fully Embossed
DDS R/W, Required R/W, Required Embossed, Required
PDL R/W, Optional R/W, Optional Not present

DL R/W, Required R/W, Required Not present

The content of the DMA sectors following the SDL is not specified for fully rewritable and partially embossed disks and
shall be ignored in interchange. The bytes of the Data fields of the DMA Sectors following the DDS for fully embossed disks
shall be set to (FF).

The contents of the DDS are specified in 18.2; those of the PDL and SDL are specified in clause 19.

18.2

Disk Definition Sector (DDS)

The DDS shall consist of a table with a length of one sector. It specifies the method of initialization of the disk, the division
of the Rewritable and Embossed Zones into groups, and the start addresses of the PDL and SDL. The DDS shall be recorded
in the first sector of each DMA at the end of initialization of the disk. On a fully embossed disk the DDS shall be embossed.
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Note 3 - For partially embossed disks, possible values for the DDS parameters are specified by the manufacturer and recorded in the Control Zones; it is not
required that parameter values associated with the Rewritable Zone be duplicated when the DDSs are recorded in the Data Zone during disk initialization.

The following information on the disk structure shall be recorded in each of the four DDSs.

Table 9 - Content of the DDS

Byte DDS Content Mandatory settings
Fully Partially
Rewritable | Embossed | Em
0 DDS Identifiér (0A) (0A)
1 DDS Identifier (0A) (0A)
2 Reserved (00) (00)
3 Fully Embossed n.a. n.a.
Disk Certified o1 (01)
Disk Not Certified (02) 02)

4 Number g; of R/W Groups MSB - -
5 Number g, of R/W Groups LSB - -
6 Number n; of R/W Data Sectors pér/Group MSB - -
7 Number n; of R/W Data Sectors per Group - -
8 Number n; of R/W Data Sectors per Group LSB - -
9 Number m; of R/W Spare Sectors per GroupMSB - -
10 Number m; of R/W Spare Sectors per Group - -
11 Number m; of R/W Spare Sectors per Group LSB -
12 Number g, of Embossed Groups MSB (00) -

13 Number g, of Embossed Groups LSB (00) -
14 Number n; of Embossed Data Sectors per Group MSB (00) -
15 Number n, of Embossed Data Sectors per Group (00) -
16 Number n, of Embossed Data Sectors per Group LSB (00) -
17 Number m; of Embossed Parity Sectors per Group MSB (00) -
18 Number m; of Embossed Parity Sectors per Group (00) -
19 Number m, of Embossed Parity Sectors per Group LSB (00) -
20 Number of Tracks per Parity Sector (L) 01)

21 Start of PDL, Track MSB R .
22 Start of PDL, Track - -
23 Start of PDL, Track LSB - .
24 Start of PDL, Sector - -
25 Start of SDL, Track MSB - -
26 Start of SDL, Track - .
27 Start of SDL, Track LSB - .
28 Startof SBESector = =

In table 9 the symbol hyphen (-) means that the appropriate value is to be entered in the DDS, and "n.a." means "not
applicable”.

If a PDL is not recorded, DDS bytes 21 to 24 shall be set to (FF).

Fully rewritable ODCs, already in use at the date of publication of this International Standard, which meet all requirements
of this International Standard except the prescribed value for Byte 20 of the DDS, shall be considered as being in
conformance with this International Standard.
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The restrictions on DDS parameters are specified in table 10.

Table 10 - DDS Parameter Restrictions

Fully Rewritable Partially Embossed Fully Embossed
1<g,<1024 2<g, +8,<1024 1<g, <1024
m; 20 8121 g21 £, =0
0<%) xm; <1024 0<g, xm; <1024 n,/25 = integer
m 20
8=0 n,/25 = integer m,/25 = integer
np=my=0 m,/25 = integer m, 2 ny/25
my 2 n,/25 ny=m =0
18.3  Rewritable Zone
The Rewritgble Zone is intended for the user to write data ifito. The Recording field of all sectors in this zone shall not be
embossed.

During initiglization of the disk, the Rewritable Zone shall be partitioned into £ consecutive groups of equal size fpllowed
ified number of remaining sectors (see table 6). The first group shall start at the beginning of the Reyritable
Zone. Each group shall comprise n; Data Sectors followed by m Spare Sectors, where m; may equal 0/ The total nufnber of
Spare Sectofs shall not exceed 1 024. The values of g, n; and m, shall have been recorded in the DDSs.

18.4 Embossed Zone

Partially and fully embossed disks shall have an Embossed Zone. It shall contain data embossed by the manufacturer of the
disk. The layout of all sectors in this zone shall be as specified in clause 15.

18.4.1 Location

If the disk is partially embossed, the Embossed Zone shall start at sector 0 of the track with a track number greater than, or
equal to, 32. This leaves at least 29 tracks after DMAZ2 for control information of the host operating system. The last track of
the Embossed Zone on a partially embossed disk shall be track 9996 which shall contain no embossed data in the Recording
field.

If the disk is fully embossed, the Embossed Zone shall start at sector 0 of track 3 and end at sector 24 of track 9 996.
The track numbers of both the first and last tracks of the Embossed Zone shall be recorded in the Control Zones.

45


https://standardsiso.com/api/?name=80ced79d25ecad46bdf95582aa6baea4

ISO/IEC 10090:1992 (E)

18.4.2 Partitioning

The Embossed Zone shall have been partitioned into g, consecutive groups of equal size (see table 6). Each group shall
comprise n, Data Sectors followed by m, Parity Sectors. Both the Data Sector and Parity Sector areas of all groups shall
start at sector 0. The values of <3 and m2 shall be mtegral multlples of 25, i.e. each group compnses a number of complete

h Data Secta o ddi h % b oqna n2/25 The
restrictign’on, m, is due to the requuement to have one Panty Sector for each embossed track Other restrictions which apply
to g,, n,|and.m, are specified in 18.2. The values of g,, n, and m, shall have been recorded in the DDSs.

The fuslgroup shall start at the beginning of the Embossed Zone.

If the dipk is partiallyer fully embossed, there may be a number of tracks remaining after the partitioning of th¢ Embossed
Zone. These remaining ‘tracks shall be located after the groups. The Data fields of any unused sectors within th¢ Embossed
Zone shill have all user data bytes set to (FF), except track 9 996 of partially embossed disks which shall [contain no
embossed Recording field.

18.4.3 |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 epch sector in addition to the ECC. Théy-allow the drive to correct one sector on a track that cannot be dorrected by
the ECC, assuring a high data integrity. If mor& 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 Dath field of a Parity Sector contains 516 parity byteS)(PB), calculated as an Exclusive OR () over the usef data bytes
and bytds 513 to 516 (DB), of the Data Sectors on one track‘of the group.

The alggrithm shall be
@ ..DB,. ©/®DB

PBT,n = DBt,O,n @ DBt,l,n tj.n t,24,n

where
1<t<n,/25
0<j<24
1<n<516

PBp, is[byte A, of Parity Sector T, and DB, | is byte A of sector j on track t of the group. A is defined in annex E. The
parity bytes are calculated over the user data bytes and bytes 513 to 516, excluding the Resyric/bytes. The CR(}, ECC, and
Resync bytes as defined in annex E shall be required with each Parity Sector.

The Parjty Sectors for each track of the group shall be stored consecutively in the m, sectors allocated.to them in each
group, sfarting with the first sector. The first Parlty Sector of a group is associated w1th the first track with the Ipata Sectors
of the same—group—th hd-Pa : h-th ond-trac : slon until all
tracks with Data Sectors have an assocnated Panty Sector The contents of the Data field of the unused Panty Sectors shall
be set to (FF) and shall contain data complying with the layout as given in table E.1. The number of unused Parity Sectors is

my - (n,/25).

19  Defect management in the Rewritable Zone

Defective Sectors in the groups of the Rewritable Zone, if replaced, 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 disk
initialization with or without certification. Defective Sectors are handled by a Linear Replacement Algorithm and optionally,
a Slipping Algorithm. The total number of Defective Sectors replaced by both algorithms shall not be greater than 1024.
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19.1 Initialization of the disk

During initialization of the disk, the four DMAs are recorded prior to the first use of the disk. The Rewritable Zone shall be
partitioned into g, groups, each containing n; Data Sectors and m, Spare Sectors as specified in 18.3.2. The Spare Sectors
can be used as replacements for defective Data Sectors. Initialization can include a certification of the Rewritable Zone, in
which procedure Defective Sectors are identified and skipped.

All DDS erarneters shall be recorded in the four DDSs. The SDL and optionally the PDL shall be recorded in ]he four
DMAs. Thefrequirements for the recording of the PDLs and SDLs are stated in table 8.

19.2  Certification

If the disk s certified, the‘certification shall be applied to the Data Sectors and to the Spare Sectors in the groups. The
method of cgrtification is not stated by this International Standard. It may involve erasing, writing, and reading of all|sectors
in the grou;:£ Defective Sectors fotind during certification shall be handled by the Slipping Algorithm (see 19.2.1) or, where

applicable, by the Linear Replacement Algorithm (see 19.2.2). Defective Sectors shall not be used for reading or riting.

Guidelines for replacing Defective Sectors/are given in annex G.

19.2.1 Slipping Algorithm

The Slipping Algorithm shall be applied individually to each and every group in the Rewritable Zone if certifichtion is
performed.

A defective| Data Sector found during certification shall ‘be,replaced by the first available good sector following the
Defective Sgctor, and so causes a slip of one sector towards the end of the group. The last Data Sectors will slip Into the
Spare Sectof area. The address of the Defective Sector is written/in the PDL. If no Defective Sectors are found during
certification| an empty PDL is recorded (see 19.5).

The addressps of Spare Sectors, beyond the last Data Sector slipped intoAhe spare area (if any), which are fou:jj to be
defective dyring certification shall be recorded in the PDL. Thus, the nuniber-of available Spare Sectors is dimfinished
accordingly .

If the Spare|Sector area of a group becomes exhausted during certification, the Defécfive Sector shall be handled by the
Linear Repl}c:ment Algorithm. This process involves assigning a Replacement Sector frém’ the spare area of anothef group

and cannot be accomplished until the other group has been certified. This is due to the fact‘that the next availablq Spare
Sector is noflknown until its group is certified, i.e. the Slipping Algorithm has been applied.

19.2.2 Linear Replacement Algorithm

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 available good Spare Sector of another group. The
addresses of the Defective Sector and of the Replacement Sector shall be recorded in the SDL.

19.3  Disks not certified

The Linear Replacement Algorithm is also used to handle sectors found defective on disks which have not been certified.

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 available Spare Sector of another group. The address of the
Defective Sector and of the Replacement Sector shall be recorded in the SDL.
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19.4  Write procedure

When writing data in the sectors of a group, a Defective Sector listed in the PDL shall be ignored, and the data shall be
written in the next Data Sector, according to the Slipping Algorithm. If a sector to be written is listed in the SDL, the data
shall be written in the Spare Sector pointed to by the SDL, according to the Linear Replacement Algorithm.

19.5 | ‘Primary Defect List (PDL)
If the disk iS,certified during initialization, a PDL shall be recorded; this PDL may be empty.

If a lis{ of Defective Sectors is obtained by a means other than certification during or before initialization, thg PDL may be
record¢d.

If a disk is not certifiedand a list of Defective Sectors is not obtained by another means, no PDL shall be recorded.

The PIDL shall contain the-addresses of all Defective Sectors identified at initialization. The addresses shall be listed in
ascend|ng order. The PDL shall beyrecorded in the minimum number of sectors necessary, and it shall begin ip 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 11
shall bg¢ recorded in each PDL.

In the tase of a multiple-sector PDL, the'list.of addresses of the Defective Sectors shall continue with the first byte of the
second and subsequent sectors. Thus, the PDL.]ldentifier and the number of addresses of the PDL shall be present only in the
first segtor.

In an gmpty PDL bytes 2 and 3 shall be set to (00) and/bytes 4 to 511 shall be set to (FF).

Table 11 - Content of the PDL

Byte PDL Content
0 (00), PDL Identifier
1 (O1), 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)

IS e N, T SN

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

Addressof the EastBefective Sector( Track INumbery

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

19.6  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.
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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.

The SDL shall be recorded in the minimum number of sectors necessary, and it shall begin in the first user data byte of the
first sector. All unused bytes of the last sector of the SDL shall be set to (FF). The following information shall be recorded in
each of the four SDLs.

The addresses-ofsectors-atready recordedinthe PBEstattnot be recordetimthe SDE

If a Replac¢mient Sector listed in the SDL is later found to be defective, a new entry shall be made in the SDL indicating a
Replacement Sector for that Defective Sector.

In the case pf a multiple:sector SDL, the list of addresses of Defective and of Replacement Sectors shall continue ith the
first byte of the second and subsequent sectors. Thus, the contents of bytes 0 to 15 in table 12 shall be present only in the
first sector.
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Table 12 - Content of the SDL

Byte SDL Content
0 (00), SDL Identifier
1 (02), SDL Identifier
2 (00)
3 1)
4 List Length in bytes in the SDL, MSB
5 List Length in bytes in the SDL, LSB
(This Count begins at byte 6)
6-7 00y
8 (02)
9 (01)
10-13 (00)
14 Number of Entries in the SDL, MSB
15 Number of Entriesin 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 DefectivecSector (Sector Number)
20 Address of the First Replacement Sector (Track Number, MSB)
21 Address of the First Replacement Séctor (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 Numbér)
y-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 (Track Number)
y-1 Address of the Last Replacement Sector (Track Number, LSB)
y Address of the Last Replacement Sector (Sector Number)

Section 4 - Characteristics of embossed information

20

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 two different Reference Drives defined

Method of testing

in clause 9 with a wavelength of 780 nm and 825 nm, respectively.

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
All signals in clauses 21 to 23 shall be within their specified ranges with the cartridge in any environment in the range of

Environment

allowed operating environments defined in 8.1.2.
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of the Reference Drive

All signals specified in clauses 21 to 23 shall be measured in the indicated channels of the Reference Drive. The drive shall
have the following characteristics for the purpose of these tests.

20.2.1 Optics and mechanics

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

20.2.2 Read power

For the wavg
information

P, shall b

P .« shall bg
For other wa

Note 4 - The req

20.2.3 Regdd channels

shall be in the tange from 1,0 mW to P

max*

 in the range

1.2mW<P___<13mW

max —
e specified in bytes 21 and 135/f the Control Zone.
velengths the values for this range are\not specified by this International Standard.

ommended values for P max At other rotational fréqueéncies are given in annex J.

lengths 825mmand 780 nm, the optical power incident on the entrance surface of the disk (used for reading the

The drive shall have a read channel, in which the total amounit’ef light in the exit pupil of the objective lens is mepsured.
This channe] can have the implementation as given by Channel 1 in9.1.
20.2.4 Tricking
During the jneasurement of the signals, the axial tracking error between the focus. of the optical beam and recordinfg layer
shall not excped
emax(axial) = 1,0 pm
and the radidl tracking error between the focus of the optical beam and the centre of a track shall not exceed
emax(radial) = 0,10 pm
The radial tracking servo used for this measurement requires a higher performance than that specified-in11.4.8.
20.3  Deffnition of signals
All signals Ire linearly related to currents through a photo-diode detector, and are therefore linearly related to~the joptical

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 (/; + I,),, which is the sum of the signals obtained from an
unrecorded, ungrooved area in the Information Zone, such as the ungrooved part of the Initial Zone or the ODF in a sector.

The signals in Channel 1 are referenced to the signal I, which is the signal in Channel 1 from an unrecorded, ungrooved
area in the Information Zone.

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

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

The cross-tfack signal/is, the sinusoidal sum signal (I; + I) in the tracking channel, when the focus of the optical beam
crosses the fracks. The sighal can be used by the drive to locate the centre of the tracks. The peak-to-peak value of thg cross-
track signal [shall meet the following requirements:

a) i areas containing embossed Headers and embossed Recording fields:
For 780 nm For 825 nm
(h+1) (h+10)
0,14<— <0,59 0,10< — <0,50
(h+D), (h+h),
b) inf grooved areas in the Information Zone without embossed Recording fields:
For 780 nm For 825 nm
(L +1) (h+1y)
0,25<— <0,71 0,20 < P <0,60
(h+h), (I +h)
The uniformity of the cross-track signal shall be such that the above ratio shall not vary by more than 15|% over
arfy grooved area in the Information Zone without embossed Recording fields.

21.2 C;[is-track minimum signal

The cross-track minimum signal is the minimum of the sum signal (/ 1 *+ I))pin in the tracking channel, when the|optical
beam crosse} the tracks. The cross-track minimum signal shall meet the following requirements

For 780 nm For 825 nm
(h+1) >0,25 URLIY >0,30
(h+h) (h+1),

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 (/, - 1,) 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:

a) in grooved areas with embossed data in the Information Zone:
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b)

214

The firs
differen
data are
when th

The sec
instan

For 780 nm For 825 nm
I,-1,) (h-1)
O,385E1—2—‘130,71 0.35<——— 2B <070
(h+1), (h+1y),
) ’ N i " , R fing-fieids:
For 780 nm For 825 nm
(h-1) (n,-1,)
0.52&—2® <071 0,50 <——— 2% < 0,70
(1 +12), (h+h),

Divided push-pull signal

b light beam crosses these areas.

| term of the divided push-pull signal is the peak-to-peak amplitude derived from the instantaneous level of the
ial output (I, - I;) from the spht-photodiode detector when the light beam crosses the unrecorded or preformatted
h of grooved tracks divided by the instantaneous level of the sum output (/; + /,) from the split photodiqde detector

ond term of the divided push-pull signal is the ratio of the minimum peak-to-peak amplitude derivgd from the
eous level of the differential output (/; - I;)-diyided by the instantaneous level of the sum output (/; + {,) from the

split phqtodiode detector when the light beam crosses the preformatted data area of grooved tracks to the maximym peak-to-
peak anjplitude derived from the instantaneous level of thé¢Zdifferential output (/, - ) divided by the instantanepus level of
output (I, +1,) from the split photodiode detector'Ayhen the light beam crosses the preformatted data area of

the su

grooved tracks.

The spli
shall be|
measure

The firs

The second term shall satisfy:

provided by the split photodiode detector. The tracking servo shall be operating in open-loop mode
ment.

term shall meet the following requirements:

For 780 nm For 825 nm
0,74 < h-h <1,05 0,70< L-h <1,05
L+1, o I +1, -

For 780 nm and 825 nm

photodiode detector separator shall be parallel to the projected track axis. In this measurement, the /; ard /, signals

during this

215

L-5
W e o

h-1h
ll +]2 pp

On-track signal

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

I, shall
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For 780 nm For 825 nm
Iot ]ot
0,72<2>-<1,00 0,70<-2<1,00
1, 1,

21.6 Phre—dep&h
The phase d¢pth of the grooves shall be less than 180°.

21.7 Trgck location

The tracks gre located at<those radii on the disk where the push-pull signal equals 0 and the cross-track signal |has its
maximum v3glue.

22 Siinals from Headers

The signals gbtained from the embossed Headers shall be measured in Channel 1 of the Reference Drive.

The signal from an embossed mark in the‘récording layer is defined as the peak-to-peak value of the modulation| of the
signal in Cht:;lel 1 caused by the mark when the"beam follows a recorded track (see annex R).

The level of pll signals from embossed marks shall bedower than I .

22.1  Sector Mark
The signal I} from the Sector Mark shall meet the following réquirements:
Fpr 780 nm For 825 nm
1),/1,20,53 I, /1,20,50

sm

222 VFQ, and VFO,
The signal I}, from the marks in the VFO, and VFO, fields shall meet the following requirements:

For 780 nm For 825 nm
I}, /11,2023 I /1,20,20
In addition Ie condition
For 780 nm For 825 nm
Lo / Tymax 2 0,53 Tto / Timax 2 0,50
shall be sati]‘ﬁed within each Header, where /; . is the maximum signal from marks of that Header in the fields:defiined in

22.3.

22.3  Address Mark, ID field and Postamble
The signal I, from marks in the Address Mark, ID and Postamble fields shall meet the following requirements:

For 780 nm For 825 nm
L /11,2023 L /1,20,20
Iimin / Thmax 2 0,53 Tymin / Thmax 2 0,50

The last requirement applies over any Header. /; ;. and I, .. are the signals with minimum and maximum amplitude in
those fields of a sector mentioned above.
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23

Signals from embossed Recording fields

If the disk has an Embossed Zone, the Recording field of all sectors in this Zone shall contain embossed marks. The signals
from these marks shall be measured in Channel 1 (see 9.1 and annex R). Acceptable defects of the marks are specified in
section 6. The signal from all embossed Recording fields is defined as the peak-to-peak value of the modulation of the

signal.

The sigLal I from marks in the Recording fields of the Embossed Zone shall meet the following requirements:
For780 nm For 825 nm
I4/1,2023 13/1,20,20
Tymin / Limag 20,53 Tymin / Tgmax 2 0,50

The las

I requirement applies‘over Recording fields. I, and I, . are the signals with minimum and maximu

in the Recording field of a sector.

For the

Focus tracks in the Acquire Zone, only / /1 is defined.

Sectipn § - Characteristics of the récording layer

24

Clause
and e

Method of testing

25 to 27 describe a series of tests to assess the-magneto-optical properties of the recording layer, as use
ing data. The tests shall be performed only in the'Recording field of the sectors in the Rewritable Zone.

Rewritable Zone for user recording, clauses 26 to 28 shall not-apply. The write, read and erase operations nece

tests s

1 be made on the same Reference Drive (see also annexJ).

Clause§ 25 to 27 specify only the average quality of the recording layer, Local deviations from the specified v,

defects

24.1

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

Environment

All signals in clauses 25 to 27 shall be within their specified ranges with the cartridge in any environment in
allowed operating environments defined in 8.1.2.

24.2

Reference Drive

The wijite and erase tests described in clauses 25 to 27 shall be measured in Channel 2 of the Reference Drivi
shall have the following characteristics for the purpose of these tests.

24.2.1

m amplitude

i for writing
f there is no
ssary for the

hlues, called

the range of

e. The drive

Opticsand-meehani

The focussed 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 be in the range

from 1,0 mW to P,

24.2.3

max*

Read channel

The Reference Drive shall have a read channel which can detect magneto-optical marks in the recording layer. This channel
shall have an implementation equivalent to that given by Channel 2 in 9.3.
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24.2.4 Tracking
During the measurement 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 field.

24.3.1 Write pulse
The shape of the write-pulse shall be as given in figure 18.

05P
0,9P
F,
A
0,l1P R
T T;

P, : write power P, : bias power

T, : rise time T : fall time

Tp : write pulse width P :P,-Py

Figure 18 - Shape of write pulse

The rise and fall times T, and T shall each be less than 15 ns when the pulse width T, exceeds 100 ns. They shall each be
less than (0,1 Tp + 5) when Tp is less than 100 ns.

24.3.2 Write power and pulse width
The write power is the optical power incident on the entrance surface of the disk and used for writing marks.
The bias power P shall 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 T, and a write power P, appropriate to the radius, as given in bytes 22 to 30 and
136 to 144 of the Control data (see annex F), or
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- aconstant pulse power P, given in bytes 31 and 145, and a pulse width appropriate to the radius given in bytes 32 to 34
and 146 to 148, respectively, of the Control data (sec annex F).

For radii 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 16r fwo optional rotational Irequencies arc also snown.
The required write power shall not exceed

1 1
61— mW for T, <92 ns
[Tp ;]Tp] P

or

7mW for Tp >92ns.

Tp is expressed in nanoseconds.

24.3.3 |Write magnetic field

The requirements of all tests shall be met for all magnetic field intensities at the recording layer during writing in the range
from 16/000 A/m to 32 000 A/m.

The wrife magnetic field, pointing in the North to South direction, shall be within 15° from the normal to the digk reference
plane P,|in the direction of the incident beam, i.e. from the entrance surface to the recording layer.

24.4 |Erase conditions

Marks afe erased from the disk by a constant optical power in the presence/of a magnetic field.

24.4.1 | Erase power

The ¢ power is the optical power incident on the entrance surface of the disk and used for erasing marky. The erase
power shall not exceed the value calculated according to the formula in 24.3.2.

The tests shall be carried out at a temperature of 23 °C + 2 °C and with an erase power appropriate to the radips, given in
bytes 4§ to 47 and 159 to 161 of the Control data (see annex F). For radii other than those specified the valyes shall be
linearly [interpolated. The actual power used shall be within * 10 % of that selected.

For othé¢r temperatures the values should be compensated as shown in annex J, in which recommended, maxymum erase
powers for two optional rotational frequencies are also shown.

24.4.2 Erase magnetic field

The requirements of all tests shall be met for all magnetic field intensities at the recording layer during erasing 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 the direction of the reflected beam, i.e. from the recording layer to the entrance surface.

24.5  Definition of signals

The signals in Channel 2 are linearly related to the difference between the currents through the photo-diode detectors K, and
K,. and are therefore linearly related to the optical power falling on the detectors (see 9.1).
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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 6 cos 28, 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, averaid over
the aperturef 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 frecording layer with the write magnetic field in the direction specified in 24.3.3. In this case the directioh of the
Kerr rotation is countér*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 dhta (see
annex F). The figure of merit’shall comply with

0,0025 < | F| <'0,0050

25.2  Impalance of the magneto-optical signal

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-frgquency
region wherg the modulation transfer function of the-gptical system is one, as in annex H. One can also use a series of marks
that give a 5P % duty cycle read signal. The offset is now-the signal level halfway between the extremes of the signal

The imbalarjce 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 imbalarjce is specified for a Reference Drive with a beam splitter E with nominal values for the reflectances, the phase
retarder shall be in the neutral position (see 9.1).

26 Write characteristics

26.1 Resolution

The resolutipn is the ratio of the signal amplitude from a high-density pattern of marks t¢ the signal amplitude from|a low-
density pattgrn of marks. It shall be measured as follows.

Write two s¢ries of marks, one spaced eight Channel bits apart and one spaced three Channel bits.apart, in the Re¢ording
field of a sedtor. The write conditions shall be as specified in 24.3.

Read the sighals in Channel 2 under the conditions specified in 24.2.2 and 24.2.3. IL is the peak-to-peak ¥alue of th¢ signal
obtained frofn the widely spaced marks, IH is the peak-to-peak value of the signal obtained from the narrowly’spaced marks.

The resolutipn /H /IL shall not be less than 0,4 within any sector in the Rewritable Zone for all allowed values of-the write
magnetic field.

26.2 Narrow-band signal-to-noise ratio

The narrow-band signal-to-noise ratio is the ratio of the signal level to the noise level of a specified pattern, measured in a
30 kHz bandwidth. It shall be determined as follows.

Write a series of marks spaced three Channel bits apart in the Recording fields of a series of sectors. The write conditions
shall be as specified in 24.3.

Read the Recording fields in Channel 2 under the conditions specified in 24.2.2 and 24.2.3, using a spectrum analyser with a
bandwidth of 30 kHz. Measure the amplitudes of the signal at 2,9 MHz + 0,1 MHz and the noise at this frequency as
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indicated in figure 19. The measurements shall be corrected for the effect of the Header fields, in order to obtain the value

for the Recording field only. The narrow-band signal-to-noise ratio is

signal level )

201
ng( noise level

The narfow-band signal-to-noise ratio shall be greater than 45 dB in any sector in the Rewritable Zone for all alliwed values

of the writé€ magnetic field and for all phase differences between -15° and +15° in the optical system as defined i
AmplitudeA Signal level

Noise level

~

» Frequency
fo

Figure 19 - Spectrum-analyser display

26.3 | Cross-talk

The tes{ on cross-talk shall be carried out on any group of five adjacent unrecorded tracks, designated (n-2), (n-
(n+2), in the Rewritable Zone according to the following procedure:

the Recording field of each of the sectors in these tracks.

9.1.

1), n, (n+1),

- Write a series of marks spaced eight Channel bits apart in the Recording fields of the sectors in track 4. The write
conditions shall be as specified in 24.3.
- Read the Recording fields of the sectors in the tracks (n-1), n and (n+1) under the conditions-specified in[ 24.2.2 and
24.213,
The crops-talk from a track n to track (n-1) and to track (n+1) shall be lower than -27 dB.
27 Erase characteristics
Procedure:
a) Write a series of marks spaced three Channel bits apart in the Recording fields of any series of sectors in the
Rewritable Zone. The write conditions shall be as specified in 24.3.
b) Read the Recording fields under the conditions specified in 24.2.2 and 24.2.3, using a spectrum analyser with a
bandwidth of 30 kHz. Note the amplitude of the signal (as specified in 26.2).
) Erase under the conditions specified in 24 .4.
d) Repeat a) and c¢) 1 000 times.
e) Repeat a).
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f) Repeat b); note the amplitude of the signal and the noise (as specified in 26.2).

g) Repeat c); 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 45 dB.

2) Theresiduat-sigmat-ing)shatt befesstramr=40-dB Tetative 1o the signat Tevel of the written marks in b).

Section § - Characteristics of user data

28  Megethod of testing

Clauses 29 3nd 30 describe a’series of measurements to test conformance of the user data on the disk with this Inte ational
Standard. It| checks the legibility'of both embossed and user-written data. The data is assumed to be arbitrary. The user-
written datal may have been written-by any drive in any environment. The read tests shall be performed on the Raference
Drive.

uses 20 to 27 disregard defectsy clauses 29 and 30 include them as an unavoidable deterioration of the read

read channel defined below. The réquirements in clauses 29 and 30 define a minimum quality of the data,
necessary far data interchange.

28.1 Enyironment

All signals in clauses 29 to 30 shall be within their specified ranges with the cartridge in any environment in the range of
allowed opefating environments defined in 8.1.2. It is recommendéd-that before testing the entrance surface of the| optical
disk shall bd cleaned according to the instructions of the manufacturer of the disk.

28.2 Reference Drive

All signals specified in clauses 29 to 30 shall be measured in the indicated channels’of the Reference Drive. The driVe shall
have the following characteristics for the purpose of these tests:

28.2.1 OpIics and mechanics

The focussed optical beam shall have the properties already defined in 9.2 a) to f). The disk shall rofate as specified i 9.5.

28.2.2 Rejd power

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

28.2.3 Read amplifiers
The read amplifiers 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 converted 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 determined
by clauses 22 and 23.

The converter for Channel 2 shall operate correctly for analog signals from user-written marks with an amplitude as
determined by clauses 25 and 26.
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28.2.5

Error correction

Correction of errors in the data bytes shall be carried out by an error detection and correction system based on the definition
in E.3 of annex E. There shall be an additional correction system for the embossed data, based on the Parity Sectors as

defined in 18.4.3.

28.2.6 [ Tracking
During measurément 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 cljuse 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 grror occurs when one or'more bits in a byte have a wrong setting, as detected by the ECC and/or CRC cifcuits.

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
amplitufe specified in 22.1.

29.1.2 | ID fields

At leastj one of the three ID fields in a Header read in Channel 1 shdllnoet have any byte errors, as checked by thg CRC in the
field.
Note 5 - This involves correct capture of the data clock on the preceding VFO; or VFO, field and correct byte synchronization on the prefeding Address
Mark.

29.2 | User-written data
The user-written data in a sector as read in Channel 2 shall not contain any byte errors that cannot be corrected [by the error

correctipn defined in 28.2.5.

Note 6 - 1

293

[his involves correct capture of the data clock on the preceding VFO4 field and correct byte synchronization on the preceding data Sy

Embossed data

nc.

The embossed data 1n a sector as read in Channel 1 shall not contain any byte erfors that cannot be correcied by the error
correction defined in 28.2.5.

Note 7 - This involves correct capture of the data clock on the bneceding VFO; field and correct byte synchronization on the preceding data Sync.

30

Data interchange requirements

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

30.1

Tracking

The focus of the optical beam shall not jump tracks unintentionally.
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30.2 User-written data

Any sector written in the Rewritable Zone that does not comply with 29.1 and 29.2 shall have been replaced according to the
rules of the defect management as defined in clause 19.

303 E

Any sector E the-Embossed Zone that does not comply with 29.1 and 29.3 shall be correctable by the error correctidn based
on the Parity Sectors as defined in 18.4.3.

30.4  Quality of disk

The quality|of the disk is reflected in the number of replaced sectors in the Rewritable Zone. This International §tandard
allows a mgximum of 1 024 replaced sectors. The maximum number acceptable to a user remains a matter of agfeement
between purchaser and supplier.
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Annex A
(normative)

Edge distortion test

edges. The test is

A.l distortton ase ce—from—unacceptabledi and-protrusions-along =
made [by ‘causing the cartridge to pass through the vertical slot of a gauge while applying a specified forcg including the
gravithtional/ pull.
A.2 The gaugé shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner surfaces shall be polishec
to a syrface finish0f § pm peak-to-peak.
A.3 The dimensions'shall be as follows (see figure A.1):

L=96,0 mm min.

Ly =91,0mm £ 0.1 mm

+ 0.1 mm

Lo=86mm . 0.0 mm

Lq=6.30 mm £0,01 mm

Le = 6,80 mm min.
A.4 When the cartridge is inserted vertically into theé-gauge, a vertical downward force Fj of 0,8 N maximum applied to the
centrq of the top edge of the cartridge shall cause the cartfidge to pass through the gauge.

Figure A.1 - Distortion Gauge
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Annex B

(normative)

Compliance test

B.1 The compliance test checks the flatness and flexibility of the case by forcing the four reference surfaces of

he case

into a plang. The test’is made by placing the cartridge on the supports of a gauge and applying forces on the dartridge

opposite to the supports.
B.2 The logation of the four‘reference surfaces S1, S2, S3 and S4 is defined in 10.3.4 and figure 4.

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

Posts P1 and P2
, = 6,50 mm + 0,01 mm

+ 0,00 mm
- 0,02 mm

b = 3,50 mm
.=1,010,1 mm
b = 2,0 mm max.

Posts P3 and P4

D.=5,50 mm £ 0,01 mm.

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

After assemply, the upper annular surfaces of the four posts shall lie between two horizontal planes spaced 0,01 mm §

the four

\part.

B.4 The cdrtridge shall be placed with its reference surfaces onto the posts of the horizontal gauge. A vertical downward

force F of §,4 N shall be exerted on the cartridge opposite each of the four posts.
B.5 Requirements

Under the donditions of B.4, three of the four surfaces S1 to S4 shall be in contact with the annualar surface
respective ppsts, and any gap between the remaining surface S and the annular surface of its post shall not exceed 0,1

pf their
mm.
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Figure B.1 = Compliance gauge

H,
Hyp
A
} i}
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| =
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7
= D, D,
P34 P1,2

Figure B.2 - Detail of posts
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Annex C
(informative)

Track deviation measurement

The deviatign of a‘track from its nominal location is measured in the same way as a drive sees a track, i.e. through a fracking

servo. The
drive. The

ngth of the reference servo used for the test is in general less than the strength of the same servo in a|lnormal
ifference in Strength is intended for margins in the drive. The deviation of the track is related to the fracking

error betwegn the track and-the,focus of the optical beam, remaining after the reference servo. The tracking error flirectly

influences the performance of the(drive, and is the best criterion for testing track deviations.

both axial afd radial track deviations.

C.1 Rdlation between requirements

The accelergtion required by the motor of the tracKing servo to make the focus of the optical beam follow the track:

tion of the axial and radial-track deviations can be described in the same terms. Therefore, this annex applies to

on the

disk (see 11.4.6 and 11.4.8) is a measure for the allowed deviations of the tracks. An additional measure is the allowed
tracking errpr between the focus and the track (see 20.2.4). The relation between both is given in figure C.1, w:[ere the

maximum ajlowed amplitude of a sinusoidal track deviation'is given as function of the frequency of the deviati
assumed in the figure that there is only one sinusoidal deviation présent at a time.

A
log(x . )
€max ——
»log(f)
Fi C-—Maxi " ; fitadeof-a-single-si cdat deviati
At low frequencies, the maximum allowed amplitude x_,, is given by
Xmax = Gmax | 1), M

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

Xmax = €max @

where e, is the maximum allowed tracking error. The connection between both frequency regions is given

n. It is

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 to

a tracking error e, as in figure C.1.

xmax

The opfn-Toop transfer function of the Reference Servo shall be

p410¢ ©
Wo 0
H(iw)=%Xx X -
S(l ) (i(ﬂ) 1+.l_.(9_
Cwo

where | = \/-—_l , o=2nfand w,=2n f,, with f, the 0 dB frequency of the open-loop transfer function. The constant c
gives t'lle cross-over frequencies of the lead-lag network of the servo: the lead break frequency f, = f, / ¢ and the lag break
frequericy f, = f, X c. The reductioen-of a track deviation x to a tracking error e by the reference servo is given byl

q @)
x 1+ H;

If the ( dB frequency is specified as

= 5)
0o = ’e—

then a [low-frequency track deviation with an acceleration a,, will’be reduced to a tracking error ey 4x.[and a high-
frequerjcy track deviation will not be reduced. The curve in figure C.1 is€iven by

X €max | 1 + Hgl (6)

max =
The maximum acceleration required from the motor of this reference servo is

a,..(motor) =e_ .. @2ll+ Hgl )

At low|frequencies (f < f; / ¢) applies

2
a,,.(motor) = a_, (track) = "’L:m ®)

Hence,|it is permitted to use a

max(motor) as specified for low frequencies in 11.4.6 and 11.4.8 for the calculatiTn of wy of a

referengce servo.

C.3 Requirement for track deviations

The track deviations shall be such that, when tracking with a Reference Servo on a disk rotating at the specified frequency,
the tracking error shall not be larger than e, during more than 12 ps.

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 i1 + 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 wy / (2r) shall be given by equation (5), where a_,, and e, ,, for axial
and radial tracking are specified in 20.2.4, 11.4.6 and 11.4.8.
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C.4 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, H 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

Position sensor )
Filter

C-O— -
y X e

A 1+ Hg

Y

+

Servo

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

» €g
YN Hg
X »—{ ) > Ha -1 : — "
./ Ha

Figure C.3 - Implementation of a Reference Servo by changing the transfer function of the actual servo

69


https://standardsiso.com/api/?name=80ced79d25ecad46bdf95582aa6baea4

ISO/IEC 10090:1992 (E)

1+Ha“
e T+Hg

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

The optimum implementation depends on' the-characteristics of H, and Hg. Good results for motors in leaf springs are often

obtained
low-fre

also u

a filter

an

by using separate circuits in a low and high frequency channel. The implementation of figure C.2 is [used in the
uency channel, while that of figures Ci3 or C.4 is used in the high-frequency channel. The signal
channel§ are added with a reversed cross-over filter te get the required tracking error. In the low-frequency ch

lfrom both
el one can

the current through the motor as a measure .0f,the acceleration of the motor, provided the latter i§ free from
hysteresjis. The current must be corrected for the transfer function of the motor and then be converted to a tracking error with

ith a transfer function e/a = e/(xw?), derived from eqaation (4).
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Annex D

(normative)

CRC for ID fields

The 16 chegk bits” ofthe CRC of the ID field shall be computed over the first three bytes of this field. The gdnerator
polynomial shall be

G(x) =x16+ x12 4+ x5 + 1

The residual|polynomial is defined by

=23 i Y
R=| ¥ bix'+ I bix' | x"mod G(x)
i=8 i=0

where b; denotes a bit of the first three bytes and b, an inverted bit. Bit b, is the highest order bit of the first byte.
The contentd of the 16 check bits cj of the CRC are défined by

k=15 ‘

RP= Y cx

k=0

Cy5 is recordgd in the highest order bit of the fourth byte in the ID field.
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Annex E

(normative)

Format of the Data field of a sector

E.1
The byt

where

Contents-of Data field

1<n<512: A, =D, user data bytes
513<n<616: A, =F,, bytes with non-specified content
517<n<520:A,=C, CRC check bytes
521<n<600: A,=E, ECC check bytes,
m=n-512
k=n-516

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

t=int[n_521]+l
5

s in the Data fi€ld constitute an ordered sequence A,. The elements of A, are, depending on the value of n:

The no

The order of the user data bytes D,, is the same as the order in which they‘are input into the controller of the

comes

E.2

Before
three su

where

tion int[x] denotes the largest integer not greater than x; (x mod4) denotes the remainder of the integer Ji:ision x/y.

t. The Resync bytes are not included in A,

Interleaving

e ECC and CRC bytes are calculated, the bytes in the Data field are five-way interleaved. For that purp
p-groups of A, are mapped onto a two-dimensional matrix B,-j with 104 rows and 5 coluinns (see table E.

for 1 <n<520:B;=A,

ive, i.e. D;

hse, the first
1). Thus

-

E.3

E3.1

—103—int =13
: int| ==
j=(n-1)modS5
CRC and ECC

General

The CRC and ECC shall be computed over the Galois field based on the primitive polynomial
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The elements of the field are of = ()28, where § is a primitive root of G,(x). The value of the n-th bit in a byte is the
coefficient of the n-th power of 8, where 0 < n <7, when f is expressed on a polynomial basis.

E3.2 CRC
The generator polynomial for the CRC bytes shall be

i=139

NETER (x+(xi)

i=136

Q

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

o]

i=103j=4 : 0
(X)= z Z Blj x +B0’0 X

i=1 j=0
The contentq of the four check bytes C, of the CRC are defined by the residual polynomial
() = I.(x) x* mod G(x)

=

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

= 4—k
c(x)= 2 Ckx -
k=1

=

E33 ECC

The primitive polynomial and the elements shall be as specified in E.3.1. The/generator polynomial for the check Hytes of
the ECC shall be

i=135

(D)= 3 (x+of)

i=120

o

The 80 chedk bytes of the ECC shall be computed over the user data, the four F,, bytes and the four CRC bytes. The
corresponding five information polynomials shall be

i=103 i
§ i(x)= 2 Bijx
2

e

where0<j<4
The contents of the 16 check bytes E, for each polynomial Iej(x) are defined by the five residual polynomials
R (%) = 1{(%) x'¢ mod G, (x)

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

L 16t
Rei(x)= X E i *
=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.
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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 Regync field RS, shall be inserted between bytes A5, and A s, ;, where 1 <n <39,

E.5 Recording Sequence

The bytes of the Data field-shall be recorded on the disk immediately after the Sync field. Their order shall be gccording to
the sequence A, with the Resync bytes inserted as specified in E.4.

Table H.1 shows in matrix formy the arrangement of the bytes. The sequence of recording is from left to right and top to
bottom.The first three bytes SB,,"SB3 and SB; form the Data Sync field, which precedes the Data field. The figst 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.
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Table E.1 - Data field configuration. The indices i and j of bytes B,-j are given along the sides of the matrix

Column No.j — Row No. i
0 1 2 3 4 T

SB1 | SB2 | SB3 D1 D2 D3 D4 D5 103

D6 D7 D8 D9 D10 102

D11 | D12 | D13 | D14 | DI15 101

RS1 | D16 | D17 | D18 | D19 | D20 100

D21 | D22 | D23 | D24 | D25 99

D26 | D27 | D28 | D29 | D30 98

RS2 | D31 | D32 | D33 | D34 | D35 97

104 rows RS33 |"D496 | D497 | D498 | D499 | D500 4

D5014-D502 | D503 | D504 | D505 3

D506 | D507 . D508 | D509 | D510 2

RS34 | D511 | D512 | " K1 F2 F3 1

F4 C1 C2 C3 C4 0

El,1 | E2,1 | E3,1 | E4,1 | _ES5.1 -1

RS35 | E1,2 | E22 | E3,2 | E42 | E5.2 -2

E13 | E2,3 | E3,3 | E43 | E53 3

16 rows

RS39 | El1,14 | E2,14 | E3,14 | E4,14 | E5,14 | -14

E1,15 | E2,15 | E3,15 | E4,15 | E5,15| -15

EL,16 | E2,16 | E3,16 | E4,16 | E5,16 | -16
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Each seftor in the"two Control Zones shall contain the same Control data provided by the manufacturer of the
Control data is divided.into four groups in the following way.

1)

2)

a)

b)

c)

3)

4)

Annex F

(normative)

Contents of the Control Zones

tracking method, etc/The data is recorded in bytes 0 to 17. Bytes O to 9, 12 and 13 are mandatory fq
bytes 10 and 11 are mandatory for rewritable and partially embossed media only.
1
t

he Recording Control data. specifies the settings of the drive for reading, writing and erasing. Space is 4
he following sets of data:

- three wavelengths L,, L, and L5,
4 for each wavelength the reflectance R'of the disk,
4 for each wavelength four rotational freqaéncies Ny, N;, Ny and N,
for each value of N:
the maximum read power
one set of erase conditions

four sets of write conditions: viz. three sets for constant‘pulse width and one set for constant pulse
set may contain three values for the inner, middle and outerradius of the Information Zone).

to 27, and one for control of user drives.

The conformance test data specifies the settings for the Reference Drive. They-Can also be used as referd
ser drives. The conformance test data shall be recorded in bytes 18 to 34, 44 t047,-132 to 148 and 158
e mandatory for rewritable and partially embossed media.

perating the disk in the test environment. This data is recorded in bytes 48 to 131, and 162t0 359, and
xcept in those bytes listed in c).

media. The

The media characterization data gives a general characterization of the disk. It specifies the type of disk, the ECC, the

r all media,

\located for

power (each

The Recording Control data can be divided in two sub-groups, one for(the.conformance tests described ip clauses 18

nce data for
to 161, and

The User reference data contains the recommendation of the media manufacturer for the(settings of a uper drive for

is optional,

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

351043 198 to 200
56 to 58 226 to 228
84 to 86 263 to 271
112t0 114 284 to 286
149 to 157 312t0314
170t0 172 340 to 342

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
media.

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).
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