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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electr
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
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INTERNATIONAL STANDARD ISO/IEC 22533:2005(E)

Information technology — Data interchange on 90 mm optical
disk cartridges — Capacity: 2,3 Gbytes per cartridge

Section 1 - General

1| Scope

THis International Standard defines the characteristics of 90 mm Optical Disk) Cartridges (OD[C) with a
capacity of 2,3 GB per Cartridge. The Standard specifies only Type R/W .fof2 048-byte sectofs of such
cartridge.

Tylpe R/W provides for data to be written, read and erased many times:over the entire recording surface of the
digk using the thermo-magnetic and magneto-optical effects. It is’ also referred to as "fully rewritable". This
Infernational Standard provides for 2 048-byte sectors only. All sectors on a disk are of the same sizg.
THis International Standard specifies

— the conditions for conformance testing and the Reference Drive;

—1 the environments in which the cartridges are to_be“operated and stored;

— the mechanical and physical characteristics~of the cartridge, so as to provide mechanical interchange
ability between data processing systems;

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

— the characteristics of the embossed information on the disk;
— the magneto-optical characteristics of the disk, enabling processing systems to write data onto the disk;

— the minimum quality-of User-written data on the disk, enabling data processing systems to read|data from
the disk.

THis InternationalKStandard provides for interchange between optical disk drives. Together with a standard for
vojume and file‘structure, it provides for full data interchange between data processing systems.

2| Conformance

2.1 Optical disk Cartridge (ODC)

A claim of conformance with this International Standard shall specify the Type of the ODC. It shall be in
conformance if it meets all mandatory requirements specified herein for that Type.

2.2 Generating system
A claim of conformance with this International Standard shall specify which Type is supported. A system

generating an ODC for interchange shall be in conformance with this International Standard if it meets the
mandatory requirements of this International Standard for the Type specified.

© ISO/IEC 2005 — All rights reserved 1
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2.3 Receiving system

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

2.4 Compatibility statement

A claim of conformance with this International Standard shall include a statement listing any other
Internatioal Standard supported by the system for which conformance is claimed. This statement sHall
specify the number of the Standard(s), the ODC type(s) supported (where appropriate) and whether_suppprt
includes reading or both reading and writing.

3 Normative references

The following referenced documents are indispensable for the application of this_.document. For dated
reference$, only the edition cited applies. For undated references, the latest edition of the referenced
document|(including any amendments) applies.

ECMA-28f Safety of electronic equipment (2002)

4 Terms and definitions

For the pyrposes of this document, the following terms and definitions apply:

4.1
band
Part of thg Data Zone comprising a fixed number of consecutive physical tracks.

4.2
case
The housipg for an optical disk, that protects\the disk and facilitates disk interchange.

4.3
Channel bit
The smallest element for the representation of data on a disk. It is recorded as either a space or a mark.
Twelve Channel bits are useddo,represent eight input bits.

4.4
clamping|zone
The annular part ofthg disk within which the clamping force is applied by the clamping device.

the remaining tracks on the optical disk.

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

4.7

defect management
A method for handling the defective areas on the disk.

2 © ISO/IEC 2005 — All rights reserved
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4.8

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

49
embossed mark
A mark so formed as to be unalterable by magneto-optical means.

410

en
Th

4.
En

trance-surf
Uurtave

e surface of the disk on to which the optical beam first impinges.

1
ror Correction Code (ECC)

An error-detecting code designed to correct certain kinds of errors in data.

4.12

figld

A subdivision of a sector.

413

fofmat

THe arrangement or layout of information on the disk.

414

fully rewritable disk

An optical disk in which the data in specified areas canbé rewritten by an optical beam.

4.15

grpove

Sge 4.19.

4.16

hyb

THe central feature on the disk which interacts with the spindle of the disk drive to provide radial ce
the clamping force.

417

interleaving

THe process of allocating the physical sequence of units of data so as to render the data more i

bu

4,

rst errors.

8

Keérr rotation

Th
by

e rotation of the plane of polarization of an optical beam upon reflection from the recording layer,
the magneto-optical effect.

ntring and

mmune to

As caused

419

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

4.20

logical track
17 consecutive sectors for disks with 2 048-byte sectors in one or more physical tracks. The first sector of
each logical track is assigned sector number O.

©l
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4.21

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

4.22
mark

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

NOTE 1

[« "0 HPH £ 3 baalk P~ Lt + L H EYY £ el dafiaiti
OOV TSTOTTS OT & SCCTOTwinCrarc et rrarnc arc ot riarKsS— it eSSt ot SOt torT

4.23

optical dirk

A disk tha
optical be

4.24

will accept and retain information in the form of marks in a recording layer, that can bg.read with
Bm.

optical disk cartridge (ODC)

A device (

4.25
physical
The path

4.26
physical
A fixed nu

4.27
pitch
The distar]

onsisting of a case containing an optical disk.

rack
vhich is followed by the focus of the optical beam during one revolution of the disk.

rack group
mber of consecutive physical tracks in the Data Zone.

ce between adjacent physical track centrelines, measured in a radial direction.

4.28

polarizatilr)n

The direc
NOTE 2
beam. The

point of the

4.29

on of polarization of an optical.béam is the direction of the electric vector of the beam.

The plane of polarization is-the plane containing the electric vector and the direction of propagation of
polarization is right-handed‘when to an observer looking in the direction of propagation of the beam, the e
electric vector would appear to describe an ellipse in the clockwise sense.

read powpr

The optica

NOTE 3
be used pr

| power, incident at the entrance surface of the disk, used when reading.

It is specified as a maximum power that may be used without damage to the written data. Lower power n
bvided that the signal-to-noise ratio and other requirements of this International Standard are met.

he
nd-

ay

4.30

recording layer

A layer of

4.31

the disk on, or in, which data is written during manufacture and/or use.

Reed-Solomon code
An error detection and/or correction code which is particularly suited to the correction of errors which occur in
bursts or are strongly correlated.
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4.32
sector

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

of other addressable parts of the zone.

4.33
space
The area between marks along the track.

4.34

spindie

THe part of the disk drive which contacts the disk and/or hub.

4.35

sybstrate

A [transparent layer of the disk, provided for mechanical support of the recording Jayer, through
optical beam accesses the recording layer.

4.36

zane
Ar annular area of the disk.

5| Conventions and notations

5.1 Representation of numbers

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

Letters and digits in parentheses represent numbers in hexadecimal notation.

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

Numbers in binary notation andsbif*‘combinations are represented by strings of digits 0 and 1.

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

Nggative values of numbers in binary notation are given in TWQ's complement.

Inleach field the data is recorded so that the most significant byte (byte 0) is recorded first. Within
the least significant bit is numbered 0 and is recorded last, the most significant bit (numbered 7
byte) is recerded first. This order of recording applies also to the data input of the Error Dete
Carrection circuits and to their output.

which the

It implies
P allows a

each byte
n an 8-bit
ction and

Unless otherwise stated, all track numbers refer to logical tracks

5.2 Names

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

6 Abbreviations and acronyms

AM Address Mark
CRC Cyclic Redundancy Check
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DDS Disk Definition Structure
DMA Defect Management Area
ECC Error Correction Code

FA1 Functional Area 1

FA2 Functional Area 2

ID Identifier

LSB Least Significant Byte

MO Magneto-Optical

MSB Most Significant Byte

oDC Optical Disk Cartridge

PA Postamble

PDL Primary Defect List

RLL (1,7) Run Length Limited (code)
R/W Rewritable

SDL Secondary Defect List

SM Sector Mark

TIA Time Interval Analyser

VCO Voltage Controlled Oscillator
VFO Variable Frequency Oscillator
ZCAV Zoned Constant Angular Velocity

7 Gengral description of the optical disk cartridge

The optical disk cartridge which is the subject of this International Standard consists of a case containing @n
optical disk.

The case |s a protective enclosure forthe disk. It has access windows covered by a shutter. The windows are
automaticplly uncovered by the drive"when the cartridge is inserted into it.

The opticgl disk is recordabte on one side. Data can be written onto the disk as marks in the form of magnstic
domains ip the recording layer and can be erased from it with a focussed optical beam, using the thernlo-
magnetic gffect. Data_ may be directly written over existing data by modulating the intensity of the optical beam.
The data ¢an be read with a focussed optical beam, using the magneto-optical effect. The beam accesses the
recording Jayer through the transparent substrate of the disk.

8 Generatrequirements

8.1 Environments

8.1.1 Testing environment

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

temperature :23°C+2°C
relative humidity 145 % to 55 %
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atmospheric pressure : 60 kPa to 106 kPa

air cleanliness : Class 100 000 (see Annex J)

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

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

THis International Standard requires that an optical disk cartridge which meets all requiremern

Infernational Standard in the specified test environment provides data interchange over the specifi
of lenvironmental parameters in the operating environment.

THe operating environment is the environment where the air immediately surrounding the optical dis

has the following properties:

Tgmperature

atmospheric pressure

temperature gradient

relative humidity gradient

aif cleanliness

magnetic field strength at the recording layer for.
any condition under which a beam is in focus
magnetic field strength at the recording layer

ddring any other condition

:5°Cto55°C
:3%1t085%

: 1 g/m3 to-30-g/m3
: 60 kPa\to 106 kPa
: 10.2€/h max.

210 %/h max.

: Office environment (see Annex Q.1)

: 36 000 A/m max. (see Annex Q.2)

148 000 A/m max.

N@ condensation on or in the pptical disk cartridge shall occur. If an optical disk cartridge has been ¢
conditions outside those spécified in this Clause, it shall be acclimatized in an allowed operating en

for at least 2 h before use~(See also Annex O)

8.1.3 Storage environment

THe optical disk:cartridge without any protective enclosure shall not be stored in an environment g
rapge allowed for storage. The storage environment is defined as an environment where the air immediately
surrounding'the optical disk cartridge has the following properties:

tefnperature

ts of this
ed ranges

cartridge

xposed to
vironment

utside the

:-10°Cto 55 °C

relative humidity
absolute humidity
atmospheric pressure
temperature gradient
relative humidity gradient
air cleanliness

magnetic field strength at the recording layer

© ISO/IEC 2005 — All rights reserved
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No condensation on or in the optical disk cartridge shall occur.

8.1.4 Transportation

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

8.2 Temperature shock

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

from, the

rive

8.3 Safety requirements

The cartri

or in any fpreseeable use in an information processing system.

8.4 Flammability

The cartri
materials,

9 Refgrence Drive
The Referfence Drive is a drive several critical components of whieh’have well defined properties and which
used to test write, read and erase parameters of the disk for conformance to this International Standard. T

critical components vary from test to test. This Clause gives ‘an outline of all components; components criti
for tests in) specific Clauses only are specified in these Clauses.

9.1 Optigal system

The basic| set-up of the optical system of the~Reference Drive used for measuring the write, read and erg

paramete

that the pgrformance remains the same as that of the set-up in Figure 1. The optical system shall be such t
ed light reflected from the~entrance surface of the disk is minimized so as not to influence the

the detec
accuracy

In the abs

ige shall satisfy the safety requirements of Standard ECMA-287, when used in the intended manr

ige and its components shall be made from materials that comply with the flammability class for |
or better, as specified in Standard ECMA-287.

s is shown in Figure 1. Different camponents and locations of components are permitted, provid

er

is
he
cal

se
ed

bf the measurements.

signal of detector K4 equal {o-that of detector K,. The direction of polarization in this case is called the neu

direction.

The phase retarder N shall be adjusted such that the optical system does not have more than 2

phase retardation betwé&en the neutral polarization and the polarization perpendicular to it. This position of {
retarder ig called thé meutral position.

The phas¢ retardér can be used for the measurement of the narrow-band signal-to-noise ratio (see 26.2).

at

ence of polarization€hanges in the disk, the polarizing beam splitter J shall be aligned to make the

al
50
he

The bea

Spiitier J Shall riave d pP-S INEensity refieclance ratio Oor dt least TUU.

The beam splitter E shall have an intensity reflectance Rp from F to H of nominally 0,30 for the neutral
polarization direction. The reflectance Rg for the polarization perpendicular to the neutral direction shall be

nominally

0,95. The actual value of Rg shall not be smaller than 0,90.

The imbalance of the magneto-optical signal is specified for a beam splitter with nominal reflectance. If the
measurement is made on a drive with reflectance's Rp' and Rg' for beam splitter E, then the measured

imbalance shall be multiplied by
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to make it correspond to the nominal beam splitter E.

The output of Channel 1 is the sum of the currents through photodiodes K4 and Ky, and is used for reading

embossed marks. The output of Channel 2 is the difference between photo-diode currents, and is used for
reading user-written marks with the magneto-optical effect.

—— Ch.2
K; Kz ‘|\_
L
o L Ch.1

. e
N

H = N
i
C D E F G
K
A

A Laser diode H Optional half-wave plate
B Collimator lens N Phase retarder
C Optional shaping prism J Polarizing beam splitter
Ch.1 Channel 1 K1, Ko Photodiodes for Channels 1 and 2
Ch.2 Channel 2 Ks Split photodiode
D Beam splitter L4, Ly d.c.-coupled amplifiers
E Polarizingbeam splitter M Tracking Channel (see 20.3)
F Objective lens 11, I Tracking signals from photodiode K3
G Optical disk

Figure 1 - Optical system of the Reference Drive

9.p Optical beam

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

a) Wavelength (A) 665 nm + 10 nm

b) Wavelength (A) divided by the numerical M NA =1,209 um = 0,018 pym
aperture of the objective lens (NA)

c) Filling D/W of the aperture of the objective lens 0,85+ 0,05

d) Variance of the wavefront of the optical beam 0,033 Arms

near the recording layer, after passing through
an ideal substrate.

© ISO/IEC 2005 — All rights reserved 9
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e) Polari

zation Linear, parallel to the groove

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 20.2.2, 24.2.2, 24.3, 24.4, and 28.2.2.

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

The extinction ratio is the ratio of the minimum over the maximum power observed behind a linear polarizer in

the opticafbeamnT, which s Totated over atteast 180"
9.3 Read channels
Two read|channels shall be provided to generate signals from the marks in the recording layer. Channe

shall be u
otherwise
reading th

ed for reading the embossed marks, using the diffraction of the optical beam by,the marks. Unlg
stated, the signal of Channel 1 is not equalized before detection. Channel-2 shall be used
e user-written marks, using the rotation of the polarization of the optical beam-due to the magne

optical ef

ct of the marks. The read amplifiers after the photo-detectors in Channgé\t and Channel 2 sh

1
Ss
for
[o-
all

have a flaf response within 1 dB from d.c. to 40 MHz. Unless otherwise stated, the_signal of Channel 1 is not

equalized|before detection.

The signgl from Channel 2 is not equalized before detection. The signal shall be filtered with a 3-p
Butterworth low-pass filter with a cut-off frequency of one half the Channel clock frequency.

9.4 Trac

The TracH
radial trac
Referencq

channel. 1

The requi
in 20.2.4.

9.5 Rotaf

The sping
direction @

ing
ing channel of the drive provides the tracking error signals to control the servos for the axial a

king of the optical beam. The method of generating the axial tracking error is not specified for
Drive. The radial tracking error is generated”by a split photodiode detector K3 in the tracki

he division of the diode runs parallel to theimage of the tracks on the diode.

ements for the accuracy with which.the focus of the optical beam must follow the tracks is specifi

ion of the disk

le shall position the disk as specified in 12.4. It shall rotate the disk at 50,0 Hz + 0,5 Hz. T
f rotation shall be counter-clockwise when viewed from the objective lens.

S

e

nd
he

ng

ed

he

10
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Section 2 - Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case

10.1 General description of the case (see Figure 2)

The case is a rlgld protectlve contalner of rectangular shape It has a sprndle wmdow on Srde A to allow the
ndow, the
viding the
omatically
covers them upon removal from the drive. The case has features that enable a drive to reject a mjs-inserted
cartridge, write-inhibit and reflectance detection features, and gripper slots for an autochanger.

THe dimensions of the case shall be referred to three orthogonal reference planes X, Y and Z. The [case shall

constrained such that four reference surfaces S1 to S4 on Side A'of the case lie in plang Z when
measuring those dimensions of the case in 10.3 which are referenced\to/this plane. The intersection of the
three planes defines the centre of the location hole. The centre of the alignment hole shall lie in tHe X plane

feature to the plane.

10.3 Dimensions of the case

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

10.3.1 Overall dimensions (see Figure 3)

THe total length of the case shall be

L1=94,0mm £ 0,3 mm

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

Ly =76,0 mm * 0/24mm

THe distance from.the bottom of the case to reference plane X shall be
L3 =180ymm £ 0,2 mm

THe totalk'width of the case shall be

+0,0 mm
L4=90,0 mm
-0,4 mm
The distance from the left hand side of the case to reference plane Y shall be
L5 =85,0mm + 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

© ISO/IEC 2005 — All rights reserved 1


https://standardsiso.com/api/?name=c86a86adac0609b7bf77256ec69d0521

ISO/IEC 22533:2005(E)

The corne

r at the top shall be rounded with a radius

R1{=15mm0,2mm

and the two corners at the bottom with a radius

Ro=2,0mm £ 0,2 mm

In the zones extending

L7 = & mm min.

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

ngf

The eight

R3:

10.3.2 Lgcation hole (see Figure 3)

The centr:
the hole s

D1:

held to a g
Lg=1
The locati

Lio=

with a diaeter equal to, or,greater than D4

The locati
The lead-i

R4:

,0mm = 0,2 mm
ong edges of the case shall be rounded with a radius
+0,2mm

D,3 mm
-0,0 mm

b of the location hole shall coincide with the intersection of the planes X, Y and Z. The diameter|
nall be

+ 0,00 mm
3,60 mm

-0,06 mm
epth
,5 mm min.

bn hole shall extend below plane Z by

4,0 mm min.

bn hole shall hot'extend through Side B.
h edges shall be rounded with a radius

D.5 mm max.

10.3.3 Alignment hole (see Figure 3)

The centre of the alignment hole shall lie in the X plane at a distance

Ly =

80,0 mm + 0,2 mm

from reference plane Y.

12

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

+ 0,00 mm
L12 = 3,60 mm
- 0,06 mm
+0,2mm
L13 =4,4 mm
-0,0mm
h
than, L1o and L3, respectively.

THe alignment hole shall not extend through Side B.

THe lead-in edges shall be rounded with radius Ry,

10.3.4 Reference surfaces (see Figure 4)

Sidle A of the case shall contain four reference surfaces S1, S2, S3 and S4.

Syrfaces S1 and S2 shall be circular with a diameter

Dy = 7,0 mm min.

S1 shall be centred on the location hole, and S2 shall be centred on the alignment hole.
Syrfaces S3 and S4 shall be circular with a diameter

D3 = 6,0 mm min.

with their centres located at

L14=54,0 mm £ 0,2 mm
L15=1,0 mm £ 0,2 mm and

L1g=81,0mm + 0,2 mm
N@ portion of the case©r,of the shutter mechanism (see 10.3.8) shall protrude more than
L47 = 0,15 mm max.

beyond plane\Z.

10.3.5¢ Detents (see Figure 5)

or greater

The case shall have two symmefrical detents intended for autoloading. Each detent shall extend from plane Z

up to
L1g=5,0 mm min.
and shall not extend through Side B.
Each detent is defined by a semi-circular section with a radius

Rs5=2,1mm £ 0,1 mm

© ISO/IEC 2005 — All rights reserved
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which stretches out to the side of the case along two straight lines extending from the semi-circle. The radii of

the two de

Lig=

tents originate from

65,5 mm £ 0,2 mm

Log = 4,0 mm max.

Ly =

84,0 mm max.

The outside edges of the detents shall be rounded off by a radius

Rs=0,5mm = 0,2 mm

10.3.6 Fy

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

Ly =

Its width shall be at least equal to Lo3, and its centreline shall be located on the intersectien’ of planes Y and

Functiona
Lz =
Log =

Its centrel

Lys =

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

Functiona
L6 =
Its centrel
Lp7=

There shq

The cartrigige shall have a dévice capable of either closing FA1 or FA2.

The two H
on the dis

nctional Areas (see Figure 6)

8,2 mm min.

Area FA1 shall have the dimensions

4.4 mm min.

3,6 mm min.
ne shall be in plane Z, and parallel to plane X at a distance

7,8 mm + 0,2 mm

Area FA2 shall have the dimensions Lo3, kg4 and

4,0 mm min.

ne shall be in plane Z, and parallel to plane X at a distance
12,8 mm £ 0,2 mm

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

unctionalAreas shall indicate the reflectance of the disk in the cartridge and whether or not writi
is permitted, as specified in Table 1 (see also Figure 6).

Z.

Table 1 — Use of the Functional Areas FA1 and FA2

FA1 FA2 Writing Reflectance Type of Cartridge
Open Closed Inhibited Low R/W
Closed Open Permitted Low R/W

No other settings are allowed.

The surface of the device shall be at a distance

Log=

0,3 mm max.

from plane Z.

14
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.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

Log =40,0 mm £ 0,05 mm

from plane Y.

TH

an

TH

(0]

=

TH

oV]

TH
ce

Si

di
th

to

e width of the window shall be given by

+0,2mm
Lm)=110rnm
-0,0mm

+0,2mm
L31=11ﬂrnm
-0,0mm
e top of the window shall be given by radius
R7 =44,3 mm min.

ginating from Lyg and

L3p =27,0 mm £ 0,05 mm

e area bounded by R and the top of the case shall be recessed from plane Z by
+ 0,2 mm
L$3=2Drnm
-0,0 mm

er the width of the window.

e bottom of the window shallbe the arc of the semi-circle which smoothly joins the sides of the wi
htre of the semi-circle shall be defined by Log and Ljo.

je B of the case shall have a window to enable the magnetic head of the drive to access the
ensions of the window are referenced to a centreline, located at a distance Lyg from plane Y. Th
window shalhbe’given by L3g and L3¢. The window shall extend from

L34 = 40,0 mm max.

the arc of Rz, originating from Lyg and L3o.

hdow. The

disk. The
e width of

The area bounded by R7 and the top of the case shall be, over the width of the window, at a distance

+0,0 mm
135=42rnm
-0,4 mm

from plane Z.

The two inside corners shall be rounded with a radius

©l

Rg=2,0 mm max.

SO/IEC 2005 — Al rights reserved
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10.3.8 Shutter (see Figure 8)

The case shall have a spring-loaded shutter designed to completely cover the spindle and head windows
when closed. When open, the shutter shall expose the windows up to at least the minimum size allowed by

the followi

— on Side A:

ng dimensions, given in 10.3.7:

L3 to L3y;

— on Side B: from L34 up to the top of the case, and from L3g to L3q;

— on the

The shutt
thickness

The shuttd
When the

L3g =

er shall be free to slide in a recessed area of the case in such a way as to ensure that the ‘over
pof the case and shutter does not exceed Lg by more than Lq7.

br shall have one edge against which the shutter opener of the drive can push to ©pen the shutt
shutter is closed, this edge shall be

+ 0,0 mm
79,0 mm

-0,3mm

from plang Y. A movement of the edge to

L37=

shall be s
the edge t

L3g =

without ex
open.

55,5 mm min.

Lifficient to open the windows to the minimum size specified in 10.3.8. It shall be possible to mg
o)

54,7 mm max.

ceeding the shutter opening force as specified in 10.4.5, while leaving the minimum size wind

10.3.9 Path for shutter opener and shuttersensor notch (see Figure 9)

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

The path ¢
Lag=

to

Lao =

bhall run from

81,0 mm + 0,3 mm

+.0,3 mm
57,5 mm

-0,0 mm

from the semi-circle at the bottom of the window up to the top of the case, and from

all

at a distance

Lay =

74,2 mm + 0,1 mm

from plane X.

The lead-i

n edge at L3g shall be a ramp to the top of the case with an angle

A1=45°£5°

16
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The path shall end in a notch with a width at the bottom from L4 to

L4p = 54,7 mm max.

and a depth

L43=3,1mm £ 0,1 mm

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

W
en

10

TH
up

TH
up

to

an

be

TH

ab

TH

Rg=1,2mm £ 0,2 mm

hen the shutter edge is moved to L37, a length of at least (L4g -L37) of the notch shall bg-exp
ables a drive to confirm that the shutter is fully open.

.3.10 Mis-insert protections (see Figure 10)

side-down.

e first feature is a notch intended to capture and block the shutter épener of the drive if the case
side-down. It shall have a width from

L4gq =4,6 mm £ 0,2 mm

L45=1,0 mm £ 0,2 mm
d a depth
L4e =3,1 mm £ 0,2 mm
low the top of the case.
e right-hand edge of the natch shall be
L47 =754 mm £ 0,2 mm
ove plane X.
e corners of-this notch shall be rounded off by radii

R10.=0;3 mm max.

psed. This

e profile on the top of the case shall have two features to prevent the case from being inserted in the drive

is loaded

R11=0,5mm 0,3 mm

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

ch

an

©l

amfer shall have an angle
Ary=45°+2°
d a height

L4g =5,0 mm £ 0,3 mm

SO/IEC 2005 — Al rights reserved
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10.3.11 Gripper slots (see Figure 11)
The case shall have two symmetrical gripper slots. Each slot shall have a depth of
+0,3mm
L4g = 2,5 mm

-0,0 mm

from the edge of the case and a width of

Lso=|4,0mm

-0,0 mm

The lower|edge of a slot shall be

+0,0 mm

L51 =[23,0 mm

-0,3mm

above the|bottom of the case.

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

R1250,4 mm £ 0,2 mm

R13=0,5mm £ 0,2 mm

10.3.12 Label area (see Figure 12)

The case ghall have one connected label area on Side.A;the bottom and Side B, with dimensions

Lso =|4,0 mm £ 0,3 mm
Ls3 =|76,0 mm £ 0,3 mm

Ls4 =130,0 mm £ 0,2 mm
and
Ls5=|1,2 mm £ 0,2 mm
The four dorners of the ared shall be rounded with a radius
R14 92,0 mm.max.

When thefe is\no label, the area shall be recessed by

Lsg = 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.
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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 cartridge shall meet the requirement of the edge distortion test defined in Annex A.

10.4.4 Compliance

THe cartridge shall meet the requirement of the compliance (flexibility) test defined in Anpgx B. The
requirement guarantees that a cartridge can be constrained in the proper plane of operation within the drive.

10.4.5 Shutter opening force
THe spring force on the shutter shall be such that the force required to open the shutter’does not exgeed 1,5 N.

It $hall be sufficiently strong to close a free-sliding shutter, irrespective of the ofientation of the case.

© ISO/IEC 2005 — All rights reserved 19
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Figure 2 — General view of the case
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Figure 3 — Overall dimensions, viewed on Side A

© ISO/IEC 2005 — Al rights reserved 21


https://standardsiso.com/api/?name=c86a86adac0609b7bf77256ec69d0521

ISO/IEC 22533:2005(E)

< Lie p€— Lis
v U\
> D q->
™ A
S4 83
L1
Sy
0, > <)
Do . ) Dy
< L1 >
Y-
Lq7
=

Figure 4 — Reference surfaces on Side A
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Figure 5 — Detents, seen on Side A
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Figure 7 — Spindle and head windows on Side A and B of the case without shutter
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Figure 8 — Shutter in minimum open position (top) and maximum open position (bottom)

The dashed line indicates the position of the shutter edge when the shutter is closed
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Figure 9 — Path for the shutter opener; seen from Side B without shutter
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Figure 10 — Mis-insert protections, seen from Side B of the case without shutter
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Figure 11 — Gripper slots seen from Side A of the case without shutter
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11 Dimensional, mechanical and physical characteristics of the disk

11.1 General description of the disk

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

force.

11.2 Reference axis and plane of the disk

Sqgme dimensions of the hub are referred to a disk reference plane P. The disk reference)plane P is fefined by
the perfectly flat annular surface of an ideal spindle onto which the clamping zone 6fi the disk is clafnped, and
which is normal to the axis of rotation of this spindle. This axis A passes through(the centre of the gentre hole
ofthe hub, and is normal to plane P.

11.3 Dimensions of the disk (see Figure 13)

THe dimensions of the disk shall be measured in the test envirdnment. The dimensions of the fisk in an
operating environment can be estimated from the dimensions specified in this Clause. The outer diameter of
the¢ disk shall be

+ 0,1 mm
87,4 mm

-0,2mm

EXcluding 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

D4 = 6,0 mm min.

11.3.1 Hub dimensions (see Figure 13)

THe diameter of the centre_hole of the hub shall be

+ 0,002'mm
D5 = 4,004 mm
-40,000 mm

THe outer diameter of the hub shall be
+ 0,0 mm

Dg = 15,0 mm

ﬂ") min

The height of the hub shall be

+ 0,0 mm
hqy=1,2 mm
-0,2 mm

The position of the top of the magnetizable surface shall be
+ 0,00 mm

ho =1,20 mm
-0,15 mm
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The height of the centring hole above reference plane P shall be

hz = 0,8 mm min.

The centri

ng length at a diameter D5 shall be

h4 =0,15 mm min.

The lead-in edge of the centre hole shall have chamfer C4 of 45° by 0,2 mm % 0,1 mm or shall be rounded off

by radius

R15 5

The outer
by radius

R16
The hub s

Dg=
D10 5

and its ad
4,5N.

0,2mm = 0,1 mm

edge of the centre hole shall have a chamfer C, of 45° by 0,4 mm = 0,1 mm or shall be rounded

0,4 mm = 0,1 mm
hall have any suitable magnetizable material for clamping the disk. Its dimensions shall be

3,0 mm min.

6,0 mm max.

sorbent force measured by the test device specified in Annex M shall be in the range of 3,0 N

11.3.2 Clamping zone (see Figure 13)

The outer
D7 =
The inner

Dgz

11.4 Me

All require

diameter of the clamping zone shall be
1,0 mm min.
diameter of the clamping zone shall be

16,0 mm max.

chanical characteristics

ments in this Clagse shall be met in the operating environment.

11.4.1 Material

The disk
Standard.

The.only material properties specified by this International Standard are the magnetic properties

the magn

thall bexmade from any suitable materials such that it meets the requirements of this Internatiopal

of

ptizable zone in the hub (see 11.3.1) and the optical properties of the substrate in the Informati

on

Zone (see 11.5).

11.4.2 Mass

The mass

of the disk shall not exceed 24,0 g.

11.4.3 Moment of inertia

The moment of inertia of the disk relative to axis A shall not exceed 0,020 gem?2.

32
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11.4.4 Imbalance

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

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
tolerances on the thickness of the substrate, on its index of refraction and the deviation of the entrance
surface from the Disk Reference Plane P. The nominal position of the recording layer with respect to the Disk
Reference Plane P is determined by the nominal thickness of the substrate.

THe deviation of any point of the recording layer in the Information Zone from its nominal(position, in a
difection normal to the Disk Reference Plane P, shall not exceed = 0,15 mm for rotational frequengies of the
digk as specified in 9.5. The deviation shall be measured by the optical system as specifiedhin'9.1.

< Dy P

C1 or R15

Cz or R16

Figure 13 — Hub dimensions and clamping zone

11[.4:6 Axial acceleration

The maximum allowed tracking error emax (see Annex N) shall not exceed + 0,5 ym, measured using the
Reference Servo for axial tracking of the recording layer. The rotational frequency of the disk shall be as
specified in 9.5. The stationary part of the motor is assumed to be motionless (no external disturbances). The
measurement shall be made using a servo with the transfer function

3w

1 w 2 "
He(iw)=—=x| == —0
3 lilw 1+Iw
3w
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where o =2nf, w@y/2n=1830Hz, i=+/-1

or any other servo with |1+H| within 20 % of |1+Hg| in the bandwidth of 50 Hz to 170 kHz. Thus, the disk shall

not require an axial acceleration of more than 22 m/s2 at low frequencies from the servo motor of the
Reference Servo.

11.4.7 Radial runout

The radial runout of the tracks |n the recordlng Iayer in the Information Zone is measured as seen by the

The runoyt, defined as the difference between the maximum and minimum distance of the centre of any trg
from the gxis of rotation, measured along a fixed radial line over one revolution of the disk, shall not exce
40 um at & rotational frequency of the disk as specified in 9.5.

11.4.8 R4dial acceleration

The maximum allowed tracking error emax (see Annex N) shall not exceed +

Referencq Servo for radial tracking of the tracks. The rotational frequency of-the disk shall be as specified
9.5. The [stationary part of the motor is assumed to be motionless’, (N0 external disturbances). T
measurement shall be made using a servo with the transfer function

where o ¥ 2nf, @y /21 =3 400 Hz, i=+/-1
or any other servo with |1+H| within 20 % of {1+Hg| in the bandwidth of 50 Hz to 170 kHz. Thus, the disk sh

not requir
Referencg Servo.

11.4.9 Tilt

The tilt is [the angle which the.normal to the entrance surface, averaged over an area of 1 mm in diamet
makes with the normal toplane P. It shall not exceed

1 (w 2 w
HS(iLJ):—x[.—"j X —L

Radial tilt 4,8 mrad
Tangential tilt 1,5 mrad
Varjation of combined tilt in one rotation 3,0 mrad peak-to-peak

1+3|ou

¢nce axis A the toIerances on the d|menS|ons between axis A and the Iocatlon of the track a
effects of hon-uniformities in the index of refraction.

le
nd

ck
ed

0,04 ym, measured using the

in
he

all

e a radial acceleration of more than 6,1 m/s2 at low frequencies from the servo motor of the

er,

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.

34
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.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

3 2
05093 x 11— x1°+0,2650 1 0.05mm

n2-1 n?+0,5929

where n is the index of refraction.

11

TH

11

TH

wh
no

11

11

TH

thé disk measured through the substrate and.does not include the reflectance of the entrance surfac

Th
Cq

11

TH
20

M¢asurementsshall be made in the Data Zone in any track without embossed data fields.

11

TH

.5.3 Birefringence

e effect of the birefringence of the substrate is included in the measurement of the imbalance of t
Channel 2 of the Reference Drive (see 25.2).

.5.4 Vertical Birefringence
e principal vertical birefringence value shall be contained as follows:
0<|Np-Nz|<50x17®

ere Np is the index of refraction along any direction in the plane of the disk and Nz is the index of
rmal to the plane of the disk (see Annex S).

.5.5 Reflectance

.5.5.1 General

e reflectance R is the value of the reflectance on-land of an unrecorded, grooved area of the Da

e nominal value R of the reflectancé shall be specified by the manufacturer in byte 3 and byte
ntrol Tracks (see Annex E).

.5.5.2 Measured Value

e measured value Rq{.of the reflectance shall be measured under the conditions a) to f) of 9.2 an
.2.2 using the split.pheto detector (/1+/2)oL.

.5.5.3 <Réquirement

he signals

refraction

a Zone of
e.

19 of the

d those of

eCvalue of R at the standard wavelength specified in 9.2 shall lie within the range of 0,15 to

0,30 (see

Ar

[ AN
mexXT).

At any point in the Data Zone, the value Ry, shall be equal to R (1 £ 0,13) and lie within the allowed range.

This requirement specifies the acceptable range for Ry, for all disks with the same value of R.

Additionally, the variation of R, shall meet the requirement

©l

Rmmax B Rmm/‘n < O 13

max Minin
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R is the maximum value of measured reflectance in the Data Zone

Mmax

R is the minimum value of measured reflectance in the Data Zone.

Mmin

12 Interface between cartridge and drive

12.1 Clamping method

When the
the disk.
material i

provided by the centring of the axis of the spindle in the centre hole of the hub. A cup-shaped turntable of
spindle shall support the disk in its clamping zone, determining the axial position of the disk in the,case.

12.2 Cla

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

12.3 Capture cylinder (see Figure 14)

The capture cylinder is defined as the volume in which the spindle can expect the centre of the hole in the h

to be, just

the point gn axis A at a distance hq below plane P (see 11.3.1 and Figure 13).

The size
referred t

toleranceg of those dimensions of the case and the disk which are between the two pins mentioned and
centre of the hub.

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

Ls7 =
above pla
Lsg =

above pla

R17 91,4 mm max.

and its ce
12.4 Dis
When the

Lsg =

above pla

mping force

prior to capture, and with the cartridge constrained as in 10.4,4./The centre of the hole is defined

pf the cylinder defines the permissible play of the diskjinside its cavity in the case. The cylinder
b perfectly located and perfectly sized alignment<and location pins in the drive; it includes ﬂ

0,7 mm min.
ne Z. The top of the cylinder is-located a distance
2,3 mm max.

ne Z. The radius of the cylinder shall be

htre shall:be given by the nominal values of Log and L3 in the drive.

k'position in operating condition (see Figure 14)

disk is in the operating condition within the drive, the position of plane P of the disk shall be
2,4 mm+0,1mm

ne Z of the case, and the axis of rotation shall be within a circle with a radius

R4g = 0,1 mm max.

and a cen

36

tre given by the nominal values of Lyg and Ljo.

is

he
he
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The torque to be exerted on the disk in the operating condition in order to maintain the rotational frequency
specified in 9.5 shall not exceed 0,01 Nem.

Y-
< Ly — P
|
p
O - -—0O ¥
A5 -
L3
R17 Rig
AV ‘ H
L59 \ L57 L58
S R )
R \ \
A Rt ‘
T -Z-
4 ! 3 A /
Detail C

Figure 14 — Capture cylinder and disk position in operating condition.
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Section

3 - Format of information

13 Geometry of physical tracks

13.1 Physical track shape

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

This Inter!

physical track containing a defined number of consecutive sectors (see 14.2).

Physical t
except for
is a trenc
each land
Track), th
determine

Sector
Mark 1 Gro

00
00
00
00
00

national Standard distinguishes between physical and logical tracks. A logical track is a part’o

racks consist of adjacent land-groove pairs. Both lands and grooves form continuous?360 ° spir:
preformatted Header areas, where pre-recorded marks are formed in non-grooved-dreas. A groo
n-like feature, the bottom of which is located nearer to the entrance surface than,the land. Wit
-groove pair, there are two Recording Tracks, one is located on the centreline of the land (La
e other is located on the centreline of the groove (Groove Track). Thesshape of the groove
d by the requirements in Clause 21.

Bls
ve
nin
nd
is

bve 1D Recording Field I\S/I(:r:IEOZr Land ID Recording Field I\S/Iz(r:lio: Groowe ID Recording Field
00 [ LC;:)SVe ] 1000 [ gfgve J 0000 I gfgve )
00 ( Groove J ( Grogve J 0000 | Groove ]
Land D D D D Land Land
00 Groowe J ( Groove J Juo0 | Groove
Land D D D |:| Land Land
00 ( Groove J ( Groove J 0000 | Groove
Land D D D D Land Land
00 Groowe ] ( Groove J goo0 | Groove

Figure 15a — Track and Header Geometry in Data Zone

O
O
O

I\S/Iz(r:lio: Grgove ID Recording-Field I\S/Iz(r:lio: Groowe ID Recording Field I\S/Iz(r:lio: Groowe ID Recording Field
O 0000 00bdELRI0000 0000 DoolOO ool o000 0onOD OOl
D Land D Land D Land
8 0000 00BD8J0 OO0000 8 0000 0000030 000 8 0000 000030 30010

Land Land Land
O 00j0as00bnc0o oot O o000 DooiOGo Cobio o000 000 Onol
Land (] Land (] Land

O
00000 000000 000 o000 0oopCo oot 0000 0oooCo CJoooo

Land D Land D Land

0
0000 0000000000 30000 0doolB0ONUIL 30000 DooICO oo
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Figure 15b — Track and Header Geometry in Control Data Zone
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Sector
Mark 2 Land ID

Recording Field

[ Gre ] [ Gr¢ ] [ Gr¢ ]
0000 Land 0ouo Land 1n0n Land
[ Groove ] [ Groove ] Groove ]
000n Land : Land : Land
Zone A ( . Groove ) H H
. Land H Land H Land
. ( Groove ) ( Groove )
H Land Land Land .
[ Groove :. -[ Groowve ]' I Groove ]-
Zone Boundary Land _E E Land E Land
Groove ) H H
: Tand - H Tand H Tand
. ( Groove ) ( Groove. )
. Land Land Land
[ Groove ] [ Groove ] [ Groove ]
Land D D D D [ Land ] [ Land ]
Yone B ( Gr ] Gre Gre
Land Land 0000 Land
[ Groove ] D D D D [ Groove ] [ Groove ]
D D D D Land Land D D D D Land
Digk Inner [ Groove ] D D D D [ Groowve ] [ Groove ]
Figure 15¢ — Track Details at Zone Boundary
Figure 15 — Land and Groove Recording Track Geometry
13.2 Direction of track spiral
THe disk shall rotate counter-clockwise as vieweddrom the optical head. The track shall spiral inward from the
outer diameter to the inner diameter.
13.3 Physical track pitch
THe physical track pitch is the distance between adjacent physical track centrelines, measured |n a radial

dinection. It shall be 0,67 ym £-0;05 ym.

THe width of a band of 10-000 physical tracks shall be 6,70 mm + 0,10 mm.

14 Track format

Embossed Channel bit length shall be triple of MO Channel bit length within a band.

14.1.'Logical Track number

Each logical track shall be identified by a track number. Track 0 shall be the first track of the Data Zone. It
shall be located at a radius of 41,80 mm = 0,10 mm. A pair of adjacent land and groove tracks has the same

logical track number.

The track numbers of tracks located at radii larger than that of track O shall be increased by 1 for each track.
The track numbers of tracks located at radii smaller than that of track 0 shall be negative, and decrease by 1
for each track. Their value is given in the ID field in TWQ's complement, thus track - 1 is indicated by (FFFF).

14.2 Logical Track layout

On each logical track there shall be 17 sectors.

© ISO/IEC 2005 — All rights reserved
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Sectors in Control Zone shall comprise 922 bytes. All other sectors shall comprise 2 628 bytes. A byte is
represented on the disk by 12 Channel bits.

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 11 064 Channel bits + 5 Channel bits in Control
Zone and 31 536 Channel bits + 5 Channel bits in other zone.

14.3 Clock frequencies and periods

The nominal clock frequency and period for each data band at the rotational speed of 50 Hz is shown in Table
2 below. lhe clock frequency of Header is one third of Gap and recording field except Control Zone. These
r

values ar¢ for reference only. The absolute frequency and period shall be adjusted so that there_ are“the

correct number of Channel bits in one physical track by the formula below.

(50 - 2 x Data Band Number ) x 12 x 2 628

where 12 |s the number of Channel bits per byte and 2 628 is the number of bytes per segtor!

Table 2 — Nominal Clock Frequencies and Periods
Format Header Gap-and recording field
4one or Band Frecqlzgzcy Perri:;d T Freci;zzlr(\cy Perrilcs>d T
MHz MHz

Lead-in 4one Buffer Zone 27,66 36,15 82,98 12,05
Test Zone 27,66 36/16 82,98 12,05
Band 0 27,66 36,15 82,98 12,05
Band 1 26,55 37,66 79,66 12,55
Band 2 25,45 39,30 76,34 13,10
Band 3 24,34 41,08 73,02 13,69
Band 4 23,23 43,04 69,70 14,35
Band 5 22,13 45,19 66,38 15,06

Data Zong Band 6 21,02 47,57 63,06 15,86
Band 7 19,92 50,21 59,75 16,74
Band~8 18,81 53,17 56,43 17,72
Band 9 17,70 56,49 53,11 18,83
Band 10 16,60 60,26 49,79 20,09
Band 11 15,49 64,56 46,47 21,52

Control Track Zone 15,49 64,56 15,49 64,56

Lead-out Zone | Test Zone 15,49 64,56 46,47 21,52
Buffer Zone 15,49 64,56 46,47 21,52

14.4 Radial alignment
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 within each data band, Lead-in Zone or Lead-out Zone shall be less
than = 5 Channel bits.
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14.5 Sector number

The sectors of a logical track shall be numbered consecutively starting from 0 to 16.

15 Sector format

15.1 Sector layout

A shall-coms i d—a—F jold—in—which—2-048 bytes can be
recorded. The Header of each sector shall be embossed. The Recording field can be empty, userrwritten or
embossed. The length of the sector shall be 922 bytes in Control Zone and 2 628 bytes~in’ other zone.
Tqlerances allowed by 14.2 are taken up by the Buffer, i.e. the last field of the sector. The length of the
Hgader field is 69 bytes, the length of the Gap is 8 bytes for Control Zone and 20 bytes for Other Zone.
THe layout of a sector is shown in Figure 16. The numbers indicate the length of field)in‘bytes.
SM1 VFO1 AM ID4 VFO» AM IDo PA
8 31 1 5 16 1 5 2
Pattern G1 (69 bytes)
SM2 Spatce
8 61
Pattern G2 (89 bytes)
(a) Pre-formatted Header-pattern for Groove tracks
SM2 VFO4 AM ID1 VFO9 AM IDo PA
8 31 1 5 16 1 5 2
Pattern L1 (69 bytes)
SM1 Space
8 61
Pattern L2 (69 bytes)
(b) Pre-formatted Header pattern for Land tracks
Recording field
Pre<Formatted | Gap VFOg3 Sync Data field PA VLP Buffer
header
69 8 27 4 658 1 125 30
(c) Sector format for Control Zone (922 bytes)
Recording field
Pre-Formatted Gap VFO3 Sync Data field PA Buffer
header
69 20 47 4 2 458 2 28
(d) Sector format for Data Zone and Lead-in / Lead-out Zone (2 628 bytes)
Figure 16 — Sector format
41
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15.2 Sector Mark (SM)

The Sector Mark shall have a length of 96 Channel bits and shall consist of pre-recorded, continuous, long
marks of different Channel bits length followed by a lead-in to the VFO1 field. This pattern does not exist in

data.

There are two types of Sector Marks to identify sector as shown in Figure 17. SM1 shall start from 6T mark,
on the other hand SM2 shall start from 6T space, where T corresponds to the time length of one Channel bit
for Header. The signal obtained from a mark is less than a signal obtained from space. The layout of pre-
formatted Header pattern for the groove and the land tracks shall be as shown in Figure 16a and 16b.

The pre-fgrmatted Header pattern in the Control zone shall be pattern G1 as shown in Figure 16(a) and-(c).

The Land [area corresponds to this zone shall be pattern L2.

SM1 pattern
6T 12T 6T 12T 6T 12T 12T 6T

12T 6T 000001

Spacg
Mark
SM2 pattern
| 6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 0001 01
|
Spacg
Mark ||
Long Mark Lead-in

Sector Mark

Figure 17 — Pattern of the Sector Mark

15.3 VFO fields

There shal be three fields designated VFO4, VFO, and VFO3 to synchronize the VFO.

The continuous Channel bit pattern for VFO fields shall be following as shown in Figure 18:

42
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VFO4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 ...372
Channel
bits

Space

Mark

VFO, 0 1 0 ? 0 1 0 1 0 1 0 1 0 1 0 1 ...192
Channel bits

Space —l_ |

|

Mark | |

FOj3 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0] 1 ...564
Chahnel
bits

Space

Mark

Figure 18 — Detail of Channel bit pattern for VFO fields

THe starting bits of VFO, is ZERO ONE ZERO. It shall be considered as encoded from input bits ONE ZERO.

THe fourth bit (denoted by ?) shall be set to either a ONE or ZERO so as to produce the mark-space pattern
as| defined. The objective is to set the 9T space between the trailing edge of the last mark in the VHO and the
Ieiding edge of the first mark of the following Address Mark. This value shall be such to produce|the same
pattern thereafter as the other VFO fields and to\end this field in the trailing edge of an embossed mark.

THe start of the VFOg3 field shall be net.more than 6 Channel bits from the ideal position given in this

International Standard. This tolerance“allows for timing inaccuracies of the optical drive controller gnd will be
compensated for by the Gap preceding the VFO4 field and by the Buffer field at the end of the sector.

1.4 Address Mark (AM)
THhis field is intended te-give to the drive byte synchronization for the following ID field.

THe AM is a Chatnel bit pattern not used in RLL (1,7) and is a run-length violation for RLL (1,7). This 12-bit
Channel bit pattern’shall be:

0000.0000 10x0

where the value x shall be determined as follows:

if the first bits of the following ID field are set to ZERO ZERO, x = ONE
if the first bits of the following ID field are not set to ZERO ZERO, x = ZERO.

Since the last bit of the preceding VFO field is set to ONE, and a bit set to ONE appears in the AM after 8
other Channel bits, this 10-bit sequence constitutes the detection pattern.

15.5 ID fields

The two ID fields shall each contain the address of the sector, i.e. the track number and the sector number,
and CRC bytes.
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An ID field shall consist of five bytes.

1st byte
This byte shall specify the most significant byte of the Logical Track Number.

2nd byte
This byte shall specify the least significant byte of the Logical Track Number.

3rd byte
bit 7 shall specify the ID number
when set to ZERO shall mean the ID1 field,
when set to ONE shall mean the ID2 field.
bits 6 to 5 shall specify the identification of Groove track and Land track
when set to ZERO ZERO shall mean Groove track,
when set to ONE ZERO shall mean Land track.

bits 4 to 0 shall specify the sector number in binary notation.

4th and 5th bytes
These twqg bytes shall specify a 16-bit CRC computed over the first three bytes of this field (see Annex C).

When theffirst two data bits of the ID field are to be encoded using Table 3, the last Channel bit from the AM is

used as ifput to the encoder.

When theffirst three Channel bits of the ID field are to be decoded using Table 4, the last two bits from the AM
are used as input to the decoder.

15.6 Postambles (PA)
This field $hall follow the ID2 and Data field and'be equal in length to 12 Channel bits as shown in Figure 19,

PA 0 1 0 ? 0 1 0 1 0 1 0 1

Space |

M a k. |

Figure 19 — Bit decision in Postambles

The starting bits of the PA is 010. It shall be considered as encoded from input bits 10.

The fourth bit (denoted by ?) shall be set so as to end this field in the trailing edge of a mark. Due to the use of
the RLL (1,7) encoding scheme (see Clause 16), the framing of the last byte of the CRC in the ID2 field and
the ECC in the Data field is uncertain within a few bit times. The Postamble allows the last byte of the CRC
and the ECC in the Data field to achieve closure and permits the each field to end always in a predictable
manner. This is necessary in order to locate the following field in a consistent manner.
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15.7 Gap
The Gap shall be a field with a nominal length of 240 Channel bits. Its content is not specified and shall be
ignored on interchange. For embossed sectors in the Control Zone the Gap shall be embossed with a

continuous 2T pattern for Header. 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 VFOj5 field.

15.8 Sync

The _Sync field is intended to allow the drive to obtain byte synchronization for the following Data field.

THis field shall have a length equal to 48 Channel bits. It shall be recorded with the Channel bit-pattern:

0100 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 10x0

where the bit x shall be set as follows:

— if the first data bits of the following Data field are set to ZERO ZERO, x is set\to ONE;
— if the first data bits of the following Data field are not set to ZERO ZERO;X is set to ZERO.

18.9 Data field
THe Data field is intended for recording user data.
THis field shall consist of

- 2 458 bytes comprising

2 048 user bytes

402 bytes for CRC, ECC and Resync
8 bytes set to (FF)

THis field in Control Zone shall consist of

- 658 bytes comprising

512 user bytes

142 bytes for CRG~ECC and Resync
4 bytes set 10(FF)

THe disposition,of these bytes in the Data field is specified in Annex D.

When thefirst two data bits of the Data field are to be encoded using Table 3, the last Channel bft from the
Syncfield is used as input to the encoder.

When the first three Channel bits of the Data field are to be decoded using Table 4, the last two Channel bits
from the Sync field is used as input to the decoder.

15.9.1 User data bytes

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

15.9.2 CRC and ECC bytes

The Cyclic Redundancy Check bytes and Error Correction Code bytes are used by the error detection and
correction system to rectify erroneous data. The ECC is a Reed-Solomon code of degree 16. The bytes shall
be as specified in Annex D.
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15.9.3 Resync bytes
The Resync bytes enable a drive to regain byte synchronization after a large defect in the data field.

Annex F specifies the Resync bytes and the criteria for deciding which of the two possible bit patterns is to
used.

The Resync fields shall be inserted between the bytes of the Data field as specified in Annex D.

15.10 VCO lock pattern field (VLP)

be

VCO lock [pattern shall exist only in the control zone and contain 1 500 Channel bits. It shall be continupotis
pattern as|shown in Figure 20. It shall maintain the continuity of PLL synchronization.

0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1.600

Channel
Space bits

MNark

Figure 20 — Detail of Channel bit pattern for VLP

15.11 Buffer field

BT

The Buffef field shall have a nominal length of 360 Channel bits in*Control Zone and 336 Channel bits in other
zone. Thig field shall not contain any data and is needed to allow for drive motor speed tolerances and other

electrical §and mechanical tolerances.

This field s needed for four reasons. First, the tolerance, on the header-to-header distance as specified in 14.2.

Second, the tolerance in the start of the VFO3 field.as specified in 15.3. Third, the actual length of the wri’;fn

data, as determined by the runout of the track and-the speed variations of the disk during writing of the d

a.

Fourth, to|ensure that all data written previously; the length of which is subject to the above tolerances, has

been erasged.

16 Recording code

The 8-bit bytes in the two ID_fields and in the Data field shall be encoded to Channel bits on the disk accord
to Table 3 and Annex D. Ehannel bits in these fields shall be decoded to information bits according to Tabl

ng
3

and Annex D. All other figlds in a sector have already been defined in terms of Channel bits. Write pulses shall

produce marks in a ‘manner such that the edge between a mark and a space, or a space and a m
corresponds to a Ghannel bit that is a ONE.

The recorflingcode used to record all data in the formatted areas of the disk shall be the run-length limi
code knownas RLL (1,7) as defined in Tables 3 and 4.

ark

tled
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Table 3 — Encoding of input bits to Channel bits

Preceding Current Following Channel bits
Channel bit input bits input bits RLL (1,7)
Oor1 00 00 or 01 001
0 00 10 or 11 000
1 00 10 or 11 010
0 01 00 or 01 001
0 01 10 or 11 000
1 01 00 010
1 A O t6ort+t 666
0 10 00 or 01 101
0 10 10 or 11 010
0 11 00 010
0 11 01,10 or 11 100

Table 4 — Decoding of Channel bits to information bits

Preceding Current Following Decoded
Channel bits | Channel bits | Channel bits information

bits
10 000 00,201 or 10 00
00 or 01 000 00,01 or 10 01
00 001 00 or 01 01
01 or 10 001 00 or 01 00
00 or 10 010 00 11
00 or 10 010 01 or 10 10
01 040 00 01
01 010 01 or 10 00
00 or 10 100 00, 01 or 10 11
00 or 10 101 00 or 01 10

[ Format of the Information Zone

.1 General description of the Information Zone

(0]

tained from this information are cpnf\ifinr{ inSection 4

e encoding shall start at the first bit of the first byte of the field to be encoded (After a Resync field the RLL
7) coding shall start again with the last two input bits of the Resync bytes.

e Information Zone shall contain all information on the disk relevant for data interchange. The information
Mmprises.embossed tracking provisions, embossed headers, embossed data and, possibly, user-written data.
this, Clause, the term 'data’ is reserved for the content of the data field of a sector, which, in
nsferred to the host. This Clause defines the layout of the information; the characteristics

eneral, is
f signals

17.2 Division of the Information Zone

The Information Zone is divided into four parts: a Lead-in Zone, a Data Zone, a Control Track Zone and a
Lead-out Zone. The Data Zone is intended for the recording of user data. The Lead-in and Lead-out Zones
contain zones for performing tests by the manufacturer or drive. The Control track Zone also contains control
information for the drive.

The division of the Information Zone shall be as given in Tables 5a and 5b. The tolerance on the outer radius
of the Data Zone is specified in 14.1; the tolerances on other radii are determined by the tolerance on the
track pitch as specified in 13.3.

©l
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17.2.1 Buffer Zones
This Zone is intended to enable a drive to lock its axial tracking (focusing) servo. It shall have either a flat

reflective layer, or such a layer with uninterrupted grooves and lands over complete tracks as specified in
Clause 21, or such tracks with embossed Headers or any combination of the above.

17.2.2 Test Zones

There shall be an Inner Test Zone and an Outer Test Zone. The Test Zones are areas with groove and land
tracks, Headers, Gap and Recording fields.

The Test [Zone for drives is intended for tests to enable a drive to set its write power. The tracks used’ for
testing sHould be chosen from the Test Zone for drives in a random way, so as to ensure a‘\gradial
degradatign of the entire Test Zone due to use. Then each track in this zone will remain representative for the
characteriptics of tracks in the Data Zone of the disk.

The Test ¥Yone for the manufacturer is intended for quality tests by the media manufacturer. The Test Zone for
drives shdll not be used for such tests, as they can cause serious degradation of the Test.Zone.
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Table 5a — Layout of the Information Zone of the Groove Track

Zone or Band Nominal Radius Number of | Logical Track Number
(mm) Logical Number of Physical
Tracks Tracks
Start End Start End
Lead-in Zone
Buffer Zone 42,506 1456 -1 550
Outer Test Zone 527
For manufacturers 41,843 32 -94
Buffer zone 41,814 30 -30
Data Zone
Band 0 41,80 3550 0 11207
Band 1 40,18 3408 3550 1207
Band 2 38,57 3 266 6 958 1207
Band 3 36,95 3124 10 224 1207
Band 4 35,33 2982 13348 1207
Band 5 33,71 2 840 16 330 1207
Band 6 32,10 2698 19170 1207
Band 7 30,48 2 556 21 868 1207
Band 8 28,86 2414 24 424 1207
Band 9 27,24 2272 26 838 1207
Band 10 25,63 2130 29 110 1207
Band 11 24,01 1232 31 240 748
Control Track Zone 102
Control Data Zone 23,007 168 | 32472
Lead-out Zone
Buffer Zone 22,870 17 | 32 640
Inner st Zone 340
fof. drives 22,856 32 32 657
for manufacturers 22,830 32 32 689
Buffer Zone 22,804 22,414 479 32721 33199
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Table 5b — Layout of the Information Zone of the Land Track

Zone or Band Nominal Radius Number | Track Number Number
(mm) of of
Logical Physical
Start End Tracks | Start End Tracks
Lead-in Zone
Buffer Zone 42,506 | 1456 [-1550
Outer Test Zone
For manufacturers 41,843 32 -94 527
Buffer zone 41,814 30 -30
Data Zone
Band 0 41,80 3550 0 1207
Band 1 40,18 3408 3550 1207
Band 2 38,57 3 266 6 958 1207
Band 3 36,95 3124 10 224 1207
Band 4 35,33 2982 13 348 1207
Band 5 33,71 2 840 16-330 1207
Band 6 32,10 2 698 19170 1207
Band 7 30,48 2 556 21 868 1207
Band 8 28,86 2 414 24 424 1207
Band 9 27,24 2272 26 838 1207
Band 10 25,63 2130 29110 1207
Band 11 24,041 1232 31 240 748
Control Track Zone
Reserved Zone 23,007 | 168 | 32472 102
Lgad-out Zone
Buffer Zone 22,870 | 17 |32640
nner Test Zone 340
for drives 22,856 32 32 657
for manufacturers 22,830 32 32 689
Buffer'Zone 22,804 22,414 479 32721 33199

NOTE 1 The radii of a zone in the Tables 5a and 5b 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.

NOTE 2
addressed.

The Reserved Zone in Table 5b is a counter part for groove track, track number of this zone is virtually
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17.2.3 Control Track Zone
The Control Zone shall contain 168 tracks with embossed sector groove formatted according to Clause 15.

The Data fields of all sectors in the Control Zone shall be identical, and contain embossed Control data for the
drive. The Control data in a Data field is specified in Annex E.

17.2.4 Data Zone

The Data Zone shall contain grooves, lands and embossed Headers. The Recording fields can be user-written,
in fhe format of Clause 15. The layout of the Data Zone is specified in Clause 18.

THe Data Zone shall be divided into 12 bands. Each band shall consist of 1 207 and 748 physical tracks and is
further divided into logical tracks as shown in Tables 5a and 5b. The number of logical.tracks| per band
consequently decreases from band to band moving from the outer radius to the inner radios. Withinfany band,
the angular recording density shall be constant. Each physical track in the band begins and ends on the same
radlial line.

THe hierarchy is thus:

17 sectors = 1 logical track

50(0OD) to 28(ID) logical tracks = 17 physical tracks

1 207 physical tracks = 1 band (Band 0 to Band 10)

748 physical tracks = 1 band (Band 11)

12 bands = the Data Zone

THe Data Zone shall start with track 0 and end with track 32 471.

18 Format of the Data Zone
THe Data Zone shall contain four Defect/-Management Areas (DMAs), two at the beginning of the|zone and
twp at the end of the band 0. Data Zone shall be interrupted by the Buffer tracks at each Band bgundary as
specified in 18.1.

THe layout of the Data Zone-and adjacent zones is shown in Table 6.

18.1 Buffer tracks and Test tracks in the Data Zone

Tracks at the bedinning of each band except band 0 shall be Buffer tracks and tracks at the end of ¢ach band
shill be Buffer,,Test and Buffer tracks respectively (see Table 7).

A part of the Buffer tracks at the beginning and the ending of each band has Sector Mark only, however track
nuymber is allocated. The Buffer and Test tracks shall not be used for the user data.

18.2 Defect Management Areas (DMAs)

The four Defect Management Areas contain information on the structure of the Data Zone and on the defect
management. The length of each DMA shall be 41 sectors. Two of the DMAs, DMA1 and DMAZ2, shall be
located the outer most of the Band 0; two others, DMA3 and DMAA4, shall be located the inner of the Band 0.
The boundaries of the DMAs are indicated in Table 8. The contents of the groups of the reserved sectors in
Table 8 are not specified by this Standard, and shall be ignored in interchange.

Each DMA shall contain a Disk Definition Structure (DDS), a Primary Defect List (PDL), and a Secondary
Defect List (SDL). The contents of the four PDLs shall be identical and the contents of the four SDLs shall be
identical. The only differences between the contents of the four DDSs shall be the pointers to each associated
PDL and SDL.
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After initialization of the disk, each DMA shall have the following content:

e The first DMA sector shall contain the DDS.
e The second DMA sector shall be the first sector of the PDL.
e The SDL shall be located immediately after the PDL.

The lengths of the PDL and SDL are determined by the number of entries in each. The content of the DMA
sectors following the SDL is not specified and shall be ignored in interchange.

The contepts of the DDS are specified in 18 3; those of the PD|_and SDI are specified in 195 and 196

Table 6 — Layout of the Lead-in Zone, Data Zone and Control Track Zone

Outer Test Zone

Lead-in Zone

Buffer Zone

_X Band 0 1h DMAs(1,2 & 3,4) and Rewritable-zone

Band 1 *

Data Zone .

*

Rewritable zone

*

*

Band 11

*

\/
_x Control Data Zone
Control Track Zone

Inner Test Zone
Lead-out Zone
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Table 8 — Location of DMAs of the Groove tracks in Band 0

Beginning Ending Number of sectors
Track No. | Sector No. | Track No. | Sector No.
DMA1 0 0 2 6 41
Reserved 2 7 2 16 10
DMA2 3 0 5 6 41
Reserved 5 7 5 16 10
DMA3 3460 0 3462 6 41
Reserved 3462 7 3462 16 10
DMA4 3463 0 3465 6 41
Reserved 3465 7 3465 16 10

.3 Disk Definition Structure (DDS)

p division of the rewritable zones into groups, and the start addresses of the PDL and SDL. The
recorded in the first sector of each DMA at the end of initialization of the-disk. The following infg
ble 9 on the disk structure shall be recorded in each of the four DDSs.

ch Band shall be divided into two Groups, i.e. one is for Groove tracks and another is for Land tra
e rewritable zone is intended for the user to write data into.

e rewritable zone shall extend from sector 0 of track 6 ©f.the groove track to the last sector of trg
the land track excluding interrupting buffer tracks and’DMAs 3 & 4. Every band shall be recordg
to 46 of the DDS as being rewritable.

e layout of the Data field of all sectors in this zone shall be as specified in Annex D.

.4 Partitioning

ring initialization of cartridges, the.Data Zone shall be partitioned into 12 consecutive groups. E
all span one complete band with the exception of tracks 0 to 5 and 3 460 to 3 465 in band 0. E
all comprise full tracks of data“sectors followed by full tracks of spare sectors. The logical trach
sociated with each group~are shown in the Table 7. Each group shall be recorded in the DDS
ritable.

.5 Logical block address

gical blocktaddress 0 shall be the first sector of the first data track of groove track in the B4
gical block address shall be allocated as shown in Table 10.

e DDS shall consist of a table with a length of one sector. It specifies the method of initialization gf the disk,

DDS shall
rmation in

Cks.

ck 32438
d in bytes

ach group
ach group
numbers
as being

nd 0. The

©l
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Table 9 — Byte assignment of the Disk Definition Structure

- Mandatory
Byte No. Description Setting |
0 DDS Identifier (OA)
1 DDS Identifier (OA)
2 Media Identifier (00)
3 Disk has been certified (01)
Disk has not been certified (02)
4 Number of groups MSB (00)
5 Number of groups | SB (19)
b to 13 Reserved (00)
14 Start Address of PDL, Track MSB -
15 Start Address of PDL -
16 Start Address of PDL, Track LSB -
17 Start Address of PDL, Sector -
18 Start Address of SDL, Track MSB -
19 Start Address of SDL -
20 Start Address of SDL, Track LSB -
21 Start Address of SDL, Sector -
22 Group 0 Type (01)
23 Group 1 Type (01)
24 Group 2 Type (01)
25 Group 3 Type (01)
26 Group 4 Type (01)
27 Group 5 Type (01)
28 Group 6 Type (01)
29 Group 7 Type (01)
30 Group 8 Type (01)
31 Group 9 Type (01)
32 Group 10 Type (01)
33 Group 11 Type (01)
34 Group 12 Type (01)
35 Group 13 Type (01)
36 Group 14 Type (01)
37 Group 15 Type (01)
38 Group 16 Type (01)
39 Group 17 Type (01)
40 Group 18 Type (01)
41 Group 19 Type (01)
42 Group 207Type (01)
43 Group21 Type (01)
44 Group 22 Type (01)
45 Group 23 Type (01)
46 Reserved (01)
47 Number of Defective Sector, maximum 8 sectors -
48 to127 Reserved (00)
128 Address of the First Defective Sector (Track Number, MSB) -
149 Address of the First Defective Sector ( I'TaCK INUImMober) -
130 Address of the First Defective Sector (Track Number, LSB) -
131 Address of the First Defective Sector (Sector Number) -
x-3 Address of the Last Defective Sector (Track Number, MSB) -
X-2 Address of the Last Defective Sector (Track Number) -
x-1 Address of the Last Defective Sector (Track Number, LSB) -
X (max:255) | Address of the Last Defective Sector (Sector Number) -
x+1 10 2047 | Reserved (00)

The following data is reserved for Byte 2. : (01) to (OF).
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In the above table, the symbol "-" means that the appropriate value is to be entered in the DDS.

The setting (01) means rewritable and (00) not applicable.

Table 10 — Layout of Logical block address

Band 0 Band 1 Band2 | Band 11
Groove Land | Groove Land | Groove Land ___________ Groove Land
Band | Groove ol ]
Start | End Start End
0 0, 57952 57953 . 115905
1 115906 | 171 291 171292 1 226 677
2 226678 | 280193 | 280194 | 333709
3 333710 385134 | 385135 436 559
4 436560 | 485570 48557110 534 581
5 534582 | 581263 581264 | 627 945
6 627946 | 672213 | 672214 716481
7 716482 | 758 420 758421 | 800 359
8 800360 | 839952 830053 | 879545
9 879546 | 916741 916742 953 937
10 953938 | 088787 988788 | 1023637
11 | 1023638, 1043392 | 1043392 | 1063145

19 Defect management

Degfective sectors in the rewritable zone shall be replaced by good sectors according to the defect
management method described below. The disk shall be initialized before use. This International Standard
allpws initialization with -or without certification. Defective sectors are handled by a Linear Replacement
Algorithm and, optionalty;-a sector Slipping Algorithm. The total number of defective sectors replacg¢d by both
algorithms shall not/be.greater than 8 976.

19.1 Initialization of the disk

Dyring initialization of the disk, the four DMAs are recorded prior to the first use of the disk. Each|rewritable
group<shall contain a number of full tracks for data sectors followed by a number of full tracks| for spare
sectors. The spare sectors can be used as replacements for defective data sectors. Initialization can include a
certificatiormof the Tewritabte groups whereby defective sectorsare faentifiedand sKipped:

All DDS parameters shall be recorded in the four DDS sectors. The PDL and SDL shall be recorded in the four
DMAs. The requirements for the recording of the PDLs and SDLs are stated in Tables 11 and 12.

19.2 Certification

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

The Slipping Algorithm shall be applied individually to each and every group in the rewritable zone if
certification is performed.

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

found to ke defective during certification shall be recorded in the PDL. Thus, the number of available-spare
iminished accordingly.

spare secfor area of another group and cannot be accomplished until the other group has been certified. This
is due to the fact that the next available spare sector is not known until its group is cerfified, i.e. the Slippihg
Algorithm [has been applied.

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

The defedtive sector shall be replaced by the first available good spare sector of the group. If there are ho
spare secjors left in the group, the defective sector shall be replaced by the first good spare sector of another
group. The¢ addresses of the defective sector and of the replacement sector shall be recorded in the SDL.

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

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

19.3 Disks not certified

The Linedr Replacement Algorithm.is_also used to handle sectors found defective on disks which have npot
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 good spare sector of another grodp.
The addrgsses of the déefective sector and of the replacement sector shall be recorded in the SDL.

If there eXists a list\of addresses of the defective sectors in the PDL, these sectors shall be skipped for Use
even if the disks.are not certified. This process is same as the process specified in 19.2.1 for the certified
disks.

19.4 Write procedure
When writing data in the sectors of a group, a defective sector listed in the PDL shall be skipped, and the data
shall be written in the next data sector, according to the Slipping Algorithm. If a sector to be written is listed in

the SDL, the data shall be written in the spare sector pointed to by the SDL, according to the Linear
Replacement Algorithm.

19.5 Primary Defect List (PDL)

A PDL shall always be recorded; it may be empty.
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A list of defective sectors may be obtained by means other than certification of the disk.

The PDL shall contain the addresses of all defective sectors identified at initialization. The addresses shall be
listed in ascending order. The PDL shall be recorded in the minimum number of sectors necessary, and it
shall begin in the first user data byte of the first sector. All unused bytes of the last sector of the PDL shall be
set to (FF). The information in Table 10 shall be recorded in each PDL.

In the case 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 Identifier and the Number of Addresses of the PDL
shall be present only in the first sector.

Infan empty PDL bytes 2 and 3 shall be set to (00) and bytes 4 to 2 047 shall be set to (FF).

Table 11 — Content of the PDL

Byte PDL Content

(00), PDL Identifier

(01), PDL Identifier

Number of Addresses in the PDL, MSB

Number of Addresses in the PDL, LSB

(if bytes 2 and 3 are set to (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 (JFrack Number, LSB)
Address of the First Defective Sector(Sector Number)

WN -0

~NOoO oA

x-3 | Address of the Last Defective Sector (Track Number, MSB)
x-2 | Address of the Last DefectiveSector (Track Number)
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~cteated during initialization and used during and after certification. All
digks with a rewritable zone shall have’an SDL recorded during initialization.

THe SDL shall contain entries in“*the form of addresses of defective data sectors and addresses of| the spare
sectors which replace them.)Each entry in the SDL contains 8 bytes, viz. four each for the address of a
defective sector and for the address of its replacement sector.

THe list of addresses shall contain the addresses of the defective sectors and their replacement sectors. The
addresses of theydefective sectors shall be in ascending order.

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

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

If a replacement sector listed in the SDL is later found to be defective, a new entry shall be made in the SDL
indicating a replacement sector for that defective sector.

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

continue with the first byte of the second and subsequent sectors. Thus, the contents of bytes 0 to 15 in
Table 12 shall be present only in the first sector.
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Table 12 — Content of the SDL

Section

20 Method of testing

The formd
the requir
Referencq

Clauses 4

Byte SDL Content
0 (00), SDL Identifier
1 (02), SDL Identifier
2 (00)
3 (01)
4 List Length in bytes in the SDL, MSB
5 List Length in bytes in the SDL
6 List Length in bytes in the SDL, LSB
7 (00)
8 (02)
9 (01)
10-13 | (00)

14 Number of Entries in the SDL, MSB

15 Number of Entries in the SDL, LSB

(each entry is 8 bytes long)

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

17 Address of the First Defective Sector (Track Number)

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

19 Address of the First Defective Sector (Sector Number)

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

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

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

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

y-5 Address of the Last Defective Sectar{(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)

4 - Characteristics of embossed information

t of the embossed information on the disk is defined in Clauses 13 to 18. Clauses 21 to 23 spedify
ements for ‘the signals from grooves, Headers and embossed data, as obtained when using the
Drive defined in Clause 9.

110,23 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 fieldls.

These errors are covered by Section 6.

20.1 Environment

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

the range

of allowed operating environments defined in 8.1.2.

20.2 Use 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

60

shall have the following characteristics for the purpose of these tests.
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2.1 Optics and mechanics

The focussed 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 testing specified in this section, the optical power incident on the entrance surface of the disk and

us

ed for reading the information shall be 1,3mW.
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€ TEadpower for teadingcontrottrack—stattbe—mtherangegiverrimbyte—6—of the—Cortrot;
nex E).

e read power for reading the Data Zone shall be in the range given in byte 21 to 23 of'the Co
be Annex E).

e reading shall be done at a media temperature of 25 °C £ 1 °C.
.2.3 Read channels

e drive shall have a read channel, in which the total amount of light in(the”exit pupil of the object
pasured. This channel shall have the implementation as given by Channel 1 in 9.1.

.2.4 Tracking

ring the measurement of the signals, the axial tracking €tror between the focus of the optical
cording layer shall not exceed

€max(axial) = 0,5 ym

d the radial tracking error between the focus.of\the optical beam and the centre of a track shall no
emax(radial) = 0,04 um

.3 Definition of signals

jure 21 shows the signals specified in Clauses 21 to 23.

signals are linearly refated to currents through a photo-diode detector, and are therefore linearly,
e optical power falling-on the detector.

and I, are the ‘outputs of the two halves of the split photo-diode detector in the tracking channeg
d Figure 21a).
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Figure 21a — Signals from grooves in the tracking Channel
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Ino —» [«— Header field
-p
«— 100 bytes

Figure 21b — Divided push-pull signal at on tracking

Sector
Mark VFO AM , 1D, PA
Beam on e »| ™ »| e »|
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track 1 pin
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0] | pmaxtop Ipmaxbottom Ipminbottom
eve

Figure 21c — Signals from(Headers in Channel 1

Figure 21 — Signals from Headers,'grooves and embossed Recording Fields

21 Signals from grooves

The signals (/4 + I») and (/4 - I2) 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. (See Figure 21 and Annex|L).

21.1 Divjded push-pullsignal

21.1.1 Open-loop tracking signal

level of the differential output (/1 - /2) from the split photodiode detector when the light beam crosses the

unrecorded-or embossed Recording fields of grooved tracks divided by the instantaneous level of the sum
output (/1 + I) from the split photodiode detector when the light beam crosses these areas.

The first irm of the divided push-pull signal is the peak-to-peak amplitude derived from the instantanegus

The second term of the divided push-pull signal is the ratio of the minimum peak-to-peak amplitude derived
from the instantaneous level of the differential output (/1 - I2) divided by the instantaneous level of the sum

output (/1 + I») from the split photodiode detector when the light beam crosses the unrecorded or embossed

Recording fields of grooved tracks to the maximum peak-to-peak amplitude derived from the instantaneous
level of the differential output (/1 - /) divided by the instantaneous level of the sum output (/4 + /) from the

split photodiode detector when the light beam crosses the unrecorded or embossed Recording fields of
grooved tracks.
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The split photodiode detector separator shall be parallel to the projected track axis. In this measurement, the
11 and /, signals shall be provided by the split photodiode detector. The tracking servo shall be operating in
open-loop mode during this measurement.

The first term shall meet the following requirements:

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

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

0,85 < {911521 <1,29
(h+12) |,

{(’1 —’2)}
(h+12) },omin
{(/1—/2)

<0,47
(I+ lz)meaX

THe second term shall satisfy 0,37 <

21.1.2 Closed-loop tracking signal
Dgviation from 0-level of divided push-pull signal at tracking condition (/y) shall meet the following|condition,
where Iy is amplitude of kick-back signal on divided push-pull signal. The deviation at the header fields shall
bg measured during the beam is on the header fields and additional 100 Bytes as shown in Figure 2[ib.

a)| atthe header fields

oo _ 530

Ix(pp)

b)| at the recording fields

oo _ 697

Ix(pp)

21.2 Phasedepth

THe phase depth of the grooves shall be less than 180 °.

21.3-Track location

The tracks are located at those radii on the disk where (/4 - I5) equals 0 and (/1 + Io) has its maximum value.

22 Signals from Headers
The signals obtained from the embossed Headers shall be measured in Channel 1 of the Reference Drive.
The signal from an embossed mark in the recording layer is defined as the peak-to-peak value of the

modulation of the signal in Channel 1 caused by the mark when the beam follows a recorded track (see
Figure 21 and Annex L).
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22.1 Sector Mark

The signa

| Ism from the Sector Mark shall meet the following requirements:

Ism

0,15< T <095

where Isp

SP

is the top level of the sector mark on the land track at any time.

22.2 VFO1 and VFO2

The signa

0,10

In addition

Ivfo
1P max

shall be s
embosseq
VFO area

lvio from the marks in the VFO1 and VFO2 fields shall meet the following requirements:

Ivfo

$+—<090

Isp

the condition

L >0,30

mark signals I, defined in 22.3, and I, is the peak-to-peak amplitude of the read signal from

22.3 Address Mark, ID field and Postamble

The signa

0,10

[P min

[P max

The seco
maximum

22.4 Tim
The head
conditions
and shall

Jt(H)

I from marks in the Address Mark, ID and Postamble fields shall meet the following requirement

S LI 0,90

Isp
1 >0,30

hd requirement applies oyervany Header. Ipmin and Ipmax are the signals with minimum 4
amplitude in those fields:

ing jitter
br signal shall)be’ read and detected using the read Channel circuit defined in Annex H under #
specified inj20.2.2. The timing jitter Jt(H) shall be measured according to the procedure in Annex

meet the following requirements:

< 0,08'T

htisfied within each sector, where pmay is the signal with the maximum amplitude in that sector fr:rm
he

L

nd

where T is the Channel clock period, Jt(H) is the summation of standard deviation (sigma) of the difference
between the leading-to-leading edge lengths or trailing-to-trailing edge lengths and the mean value of each nT.
The ideal length corresponds to n Channel bit times T. Jt(H) is illustrated Annex H, in Figure H.3.

All the time interval samples detected from the Header signals on the recording layer shall satisfy the
condition of Jt(H).
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22.5 Asymmetry

Asymmetry is the deviation between the centre levels of the signals which give maximum and minimum
amplitude /pmax and lpmin in Address Mark, ID, and PA fields (see Figure 17) and shall meet the following

requirements:
(Ip maxtop +Ip max bottom) 3 (Ip min top +Ip min bottom)

-0,15 < 2 £ <0,15
(1 pmaxtop ~ / p max bottom )

23 Signals from embossed Recording fields

23.1 Signal amplitude

If {he disk has an embossed zone, the Recording field of all sectors in this zone shall contain embosped marks.
THe signals from these marks shall be measured in Channel 1 (see 9.1 and Anhex L). Acceptable |defects of
thé 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 signal Iq from marks in the Recording fields of the embossed zoné_shall meet the following requ|rements:

010< 9 <090
Isp

Jd min

>0,30

ld max

THe last requirement applies over Recording*fields. Igmin and Iymax are the signals with minimum and
maximum amplitude in the Recording field of-a sector.

23.2 Timing jitter

THe embossed data signal shall*be read and detected using the read Channel circuit defined i Annex H
under the conditions specified-in 20.2.2. The timing jitter Jt(D) shall be measured according to the |procedure
in fAnnex H and shall meet,the following requirement:

Jt(D)<0,08 T
where T is the_ Channel clock period and Jt(D) is the summation of standard deviation (sigma) of the|difference

bgtween the-measured leading-to-leading edge lengths or trailing-to-trailing edge lengths and the mean value
ofleach nTxJtis illustrated in Annex H, Figure H.3.

All the time interval samples detected from the embossed data signals on the recording layer shall satisfy the

a VA caonditicona of (D)
veCOToToTT S OT ot~
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Section 5 - Characteristics of the recording layer and user data

24 Method of testing

Clauses 25 to 27 describe a series of tests to assess the magneto-optical properties of the recording layer, as
used for writing and erasing data. The tests shall be performed only in the Recording field of the sectors in the
rewritable zone. The write, read and erase operations necessary for the tests shall be made on the same
Reference Drive (see also Annex H)

Clauses 55 to 27 specify only the average quality of the recording layer. Local deviations from the specified
values, cdlled defects, can cause write or erase problems. These defects are covered by Section 6.

24.1 Enyironment

All signald in Clauses 25 to 27 shall be within their specified ranges with the cartridge. in any environmentin

the range [of allowed operating environments defined in 8.1.2. except as otherwise noted.

24.2 Refierence Drive

The write|and erase tests described in Clauses 25 to 27 shall be measudred in Channel 2 of the Reference
Drive. Thqg drive shall have the following characteristics for the purpose-of these tests.

24.2.1 Optics and mechanics

The focusgd 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 Rdad power

For the tgst specified in the Section 5, the maximum optical power regard to be incident on the entrance
surface offthe disk and used for reading the information shall be 7,5 mW.

The read power for reading the Data-Zone shall be in the range given in byte 21 to 23 of the Control Trgck
Zone (sedq Annex E).

24.2.3 Rdad magnetic field

The requifements of allytest shall be met with the read magnetic field at the recording layer smaller thian
36 000 A/m at all radii;

The read [magnetic*fields for all tests, pointing in the North to South direction, shall be within 10 ° from the
normal to the<Disk Reference Plane P, in the direction of the incident beam, i.e. from the entrance surface|to
the recording-layer. The value of read magnetic field shall be recorded in the Control Zone at the test rotatipn
frequency of 50 HZ.

24.2.4 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.

The edge positions in time shall be measured for testing purposes by a threshold detection method. The
threshold value is referenced to the centre of the peak-to-peak envelope of the readback signal. The positive
peak and negative peak signals of the envelope circuit shall each contain a single pole filter with a -3 dB roll-
off point at 50 kHz.
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24.2.5 Tracking

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

24.2.6 Signal detection for testing purposes

The signal from the Read Channel is not equalized before detection. The signal shall be rolled off with a
3-pole Butterworth filter with a cut-off frequency of half the Channel clock frequency. All read testing is
performed at the test rotation frequency of 50 Hz.

Ngminally the threshold value shall be zero if the laser power calibration is perfect and there are ne’parameter
variations. However, in some measurements the threshold value may have to be adjusted,to miphimize the
effects of mark size changes due to parameter variations during writing.

24.3 Write conditions

24.3.1 Write pulse and power

Marks are recorded on the disk by pulses of optical power superimposed-onto a specified assist power Pa at
the test rotational frequency.

THe test pulse trains are defined as follows for marks of length 2F;"4T and 8T.

21 marks are formed with a single 1,5T pulse of the powef\Rw superimposed into the assist power Pa. The
initial 2T portion of marks longer than 2T is formed with*a-1,5T pulse of power Pw, with the incremental T
lemgths each being formed by the combination of a 0,5T¢{Pa) and 0,5T (Pw) pair, where Pa=Assist Power and
Pw=Write Peak Power. The nT space after mark,consists of 1,5T cooling time with the power| zero and
nT-1,5T with the assist power Pa. The relationship;ef
Pw:Pa=1,0:0,2 at 24 mm,

Pw:Pa=1,0:0,3 at 32 mm,

Py:Pa=1,0:0,4 at41,5 mm.
Fdr mark lengths 2T , 4T and 8T the pulse trains are as follows:

2T : 1,5T(Pw)0,5T(0)

4T : 1,5T(Pw)0,5T(Pa)0,5T(Pw)0,5T(Pa)0,5T(Pw)0,5T(0)

8T : 1,5T(Pw)0)5T(Pa)0,5T(Pw)0,5T(Pa)0,5T(Pw)0,5T(Pa)0,5T(Pw)0,5T(Pa)0,5T(Pw)
0,5T(Pa)0,5T(Pw)0,5T(Pa) 0,5T(Pw)0,5T(0)

THe generalized pulse train for the purpose of testing is shown graphically in Figure 22.

Intliividual pulses shall have 10 % to 90 % rise and fall times of less than 3 ns.

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

The values Pw used in any media tests shall be the ones measured for that particular piece of media using

the method in 24.3.3. Values within 5 % of Pw that were measured by the media manufacturer at 24 mm,
32 mm, and 41,5 mm on their typical media shall be recorded in the Control Zone.
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Figure 22a — Wave form of the write pulse

Tp

0,5P

0,9P Pw - Pa,

Pw, Pa

Y & I Palo A

A

0,1P
Ty T¢

Pw = Write Power
Tr = Rise Time
Pa= Assist power
P=Pw-Pa, Pw, Pa
Tf = Fall Time
Tp = Write pulse width

Figure 22b — Shape of the write pulse
Figure 22 — Write pulse formation

24.3.2 Write magnetic field

The requirements of all tests shall be met for all magnetic field intensities, at the recording layer during
recording, in the range from 16 000 A/m to 32 000 A/m except where otherwise noted.
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The write magnetic fields for all tests, pointing in the north to south direction, shall be within 10 ° from the
normal to the Disk Reference Plane P, in the direction of the incident beam, i.e. from the entrance surface to
the recording layer.

24.3.3 2T and 4T pulse power determination

The following procedure shall be used by the media manufacturer to measure values for the 4T pulse power
Py that is recorded in the Control Zone.

Erase and write several tracks at 24 mm, 32 mm, and 41,5 mm radii of the disk under test by repeatedly

W

TH
lay

Reé
re
an

M¢
us

ting the following test pattern:
Run Length 2T 6T 4T 6T
Mark or Space M S M S

e recording shall be done at a media temperature of 25 °C £ 1 °C, a magnetic field intensity at the
er of 24 000 A/m £ 5 %, and the test rotational frequency.

ad and detect the readback signal with the detection method given in 24¢2:6. Adjust the focus for
bd back signal amplitude using the 2T mark and set the threshold (aty 50 % of the peak-to-p
nplitude for this test. Vary the focus + 0,25 um and check the output for best E.

pasure the average distance between edges, namely Ly, L4, and,Lg for the 2T, 4T and 6T runs re
ng a time interval analyzer (TIA) at 24 mm, 32 mm and 41,5nm radii. Averaging should be done

in
th
Th

Ad
2
as

24.3.4 Media power sensitivity

TH
Tp

wh

ependent time interval samples on several tracks at each-radial location. Note that the 6T dist

recording

maximum
pak signal

spectively,
using 10°
ibution on

TIA will in general be bimodal. The amount of bimodality depends on the thermal properties of the media.

e value of Lg is the mean of this bimodal distribution
just the Py power so that Lg is as close to:67 as possible. Since the length of Lg can be mi

boints, the Py power recorded in the Control"Zone shall be at a point where the Lg is decreasin
the write power is increased.

e pulse power Pw is the upper:bound of the power required to form 4T marks as a function of puls
. Pw is given by the reciprocity relationship

1 1
Ay = C{$+ ﬁ]mw

himized at
y in length

e duration

TH

ere Tp 25T — 1,56T + 05T + 05T
2
e following formula shall be used by the media manufacturer to measure the value of the me

dia power

se

nsitivity C using the Tp and Pw data from 24.3.3 (see also Figure 22):

To TP,

C=Pwy
Tp+ Tp

The value for C shall be less than 50 at radii 24 mm, 32 mm, and 41,5 mm.

24.4 Erase conditions

Marks are erased from the disk by a constant optical power in the presence of a magnetic field.
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24.4.1 Erase power

The erase power is the continuous optical power required for any given track at the entrance surface to erase
marks written according to 24.3 to a specified level (see Clause 27).

The erase power for erasing the Data Zone shall be in the range given in byte 41 to 43 of the Control Track
Zone (see Annex E).

The actual erase power shall be equal to the interpolated values + 5 %.

The contiguouserase power stattmotexceed—+3mW-

24.4.2 Erpse magnetic field

The requifements of all test shall be met with the erase magnetic field at the recording layer greater than
24 000 A/m at all radii.

The erasg magnetic field, pointing in the North to South direction, shall be within 10°frem the normal to the
disk refergnce plane P, in the direction of the reflected beam, i.e. from the recording“layer to the entrance
surface.

24.5 Defiinition of signals

The signals in Channel 2 are linearly related to the difference between the currents through the photo-diode
detectors K1 and Ky, and are therefore linearly related to the optical power falling on the detectors (see 9.1).

25 Magnheto-optical characteristics

This Clause shall be for all phase differences between—=8 ° and + 8 ° in the optical system as defined in 9.1

25.1 Figpre of merit

The figurg¢ of merit F of the recording layer is a measure of the magnitude of the signal obtained from
magneto-pptical marks. It is defined as-Rsinéd cos23, where R is the reflectance of the disk expressed ag a
decimal fiaction, @is the Kerr rotation)of the optical polarization between a magnetized domain and ngn-
magnetizgd domain, and B8 is the_ellipticity of the reflected beam, averaged over the aperture. The polarity| of
the figure| of merit is defined-to_be negative for a magneto-optical mark written in a Fe-rich Fe-Tb alloy
recording Jayer with the write’magnetic field in the direction specified in 24.3.2. In this case the direction of the
Kerr rotatipn is counter-clockwise as seen from the incident beam.

The polarfty and magnitude of the value of the figure of merit shall be as specified in byte 10 and 11 of the
Control dgta (see Annex E). The figure of merit shall comply with

0,0025 <M | < 0,0050

The measurement of the actual value F, shall be made according to Annex G. This actual value F, shall be
within 12 % of the nominal value.

25.2 Imbalance of the magneto-optical signal

The imbalance of the magneto-optical signal caused by birefringence of the substrate is the ratio of the
amplitude of the Channel 2 peak-to-peak signal divided by the same signal after being passed through filters
having different characteristics for measuring both the d.c. and a.c. imbalances. The measurement is made in
the Data field of a sector using the 2T pattern.

d.c. Imbalance: Low Pass(Channel 2) / High Pass1 (Channel 2)
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a.c. Imbalance: High Pass2(Channel 2) / High Pass1 (Channel 2)

The d.c. imbalance shall not exceed 4,0.

The a.c. imbalance shall be a function of a rolloff frequency of High Pass 2 as shown in Figure 23.

The a.c. imbalance < 10 ¢

1kHz < rolloff frequency < 100kHz

log (5 /(1.2 x rolloff frequency)))
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Figure 23— The a.c. imbalance of the signal

clock frequency

High Pass 2 : -6 dB ~Oct decrement

: -3 dBroll off at 1 kHz

ZT Write characteristics

High Pass 1 : 3 pole Butterworth with a -3 dB rolloff at 50 kHz and a cutoff at 1/2 of tH

26.1 Resolution

e channel

e effect of headers through the filters must be removed by a technique such as gating or sampl¢-and-hold

50 the Magneto-optical signals obtained from the embossed Headers of next band are measured as same
above method-and have same value.

I is the peak-to-peak value of the signal obtained in Channel 2 (see 9.2) from 8T marks and 8T spaces
written under the conditions given in 24.3, the longest interval allowed by the RLL (1,7) code for each zone,
and read under the conditions specified in 24.2.

IH is the peak-to-peak value of the signal obtained in Channel 2 from 2T marks and 2T spaces written under

the conditions given in 24.3, the lowest interval allowed by the RLL (1,7) code for each zone £ 0,1 MHz, and
read under the condition specified in 24.2.
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The resolution Ili (see Figure 24) shall not be less than 0,50 within any sector. It shall not vary by more than
L

{ Tirivins

Figure 24 — Definition of I, and Iy

0,20 over a track.

-

26.2 Nanrow-band signal-to-noise ratio (NBSNR)

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

Write a sdries of 2T marks followed by 2T spaces in the Recording field of a seriés’of sectors at a frequency fj
of the highest frequency allowed by the RLL (1,7) code for each zone + 0,1 MHz. The write conditions shall pe
as specifig¢d in 24.3.

Read the|Recording fields in Channel 2 under the conditions specified in 9.5 and 24.2, using a spectrym
analyser with a bandwidth of 30 kHz. Measure the amplitudes of the.signal and the noise at the frequency| fy

as indicatgd in Figure 25. The measurements shall be corrected.for the effect of the Header fields, in order{to
obtain the|value for the Recording field only.

The narrov-band signal-to-noise ratio is

bg signal level
"\ noise level

20

The narrow-band signal-to-noise ratio shall be greater than 43 dB in any sector in the rewritable zone for |all
allowed values of the write magnetic field.

Am plitudi Signal level

Noise level

o
Frequenc
F, q y

Figure 25 — Spectrum analyzer display
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26.3 Cross-talk ratio

The cross-talk ratio definition and measurement procedure describe the entities to be measured in terms of
physical tracks. These physical tracks can consist of one or more logical tracks (see Clause 13). The number
of logical tracks involved in the measurement must be adjusted for the Band in which the measurement is
made.

26.3.1 Rewritable track test method

For rewritable tracks the test on cross-talk shall be carried out on any group of five adjacent unrecorded
reyolutions, designated (n-2), (n-1), n, (n+1), (n+2), in the rewritable zone. Erase the recording field [of each of
the sectors in these tracks.

Write a series of 2T marks followed by 2T spaces at a frequency f; for each zone * 0,1 MHz.in the Recording
figJd of the sectors in track n. The write conditions shall be as specified in 24.3.

Re¢ad the Data fields of the sectors in the tracks (n-1), n and (n+1) under the conditions specified jn 9.5 and
242,

THe cross-talk from a track n to track (n-1) and to track (n+1) shall be lowerthan - 35 dB.

26.4 Timing jitter

THe timing jitter can be obtained from the TIA data in 24.3.3_ /Méasure the length in time of the leading-to-
legading and trailing-to-trailing edges of the detected data from:the 2T mark (L) followed by 6T spacg (Lg), and

61| space (Lg) followed by 2T mark (Lp) with TIA. The measurements shall be made using 10° inglependent
tinpe interval samples on several tracks at each radial location.

THe value of timing jitter (due to the media) shall be‘less than 15 % of the time period T of one Channel bit for
24 mm, 32 mm and 41,5 mm radii.

26.5 Media thermal interaction
THe following formulas shall be used by the media manufacturer to measure the value of the media thermal
inferaction Ey, that is recorded.in\the Control Zone. The formulas use the Ly, L4 and Lg measurement data
frgm 24.3.3.

First calculate the effective/channel clock period T of the measurements at radius 32 mm:

_ L2 +L4 +2><L6
- 18

T

THis T shalkbe checked to make sure that it has the correct value for the radius 32 mm in which the recording
is done.

Caletlate-andrecord-the-thermatnteracton-error-Equsing-the-following-formula:
(Ly —Lp —2xT)
Ey, = T x 100 % of T

The value for Ey, shall be less than 27 % of the channel clock period T.
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27 Erase power determination

This procedure shall be used by the media manufacturer to determine the erase powers that are recorded in
the Control Zone. The erase power is the continuous power level for the given radius and rotation frequency
that is sufficient to erase the current track without erasing the adjacent track.

The conditions for the erase power measurement are that the media temperature shall be 25 °C + 1 °C, and
the magnetic field intensities at the recording layer shall be 25 000 A/m £ 5 % at the test rotation frequency.

The procedure shall be:

Erase foul adjacent tracks n, n+1, n+2, and n+3 in the User Zone with a relatively high erase power. Wiite a
2T tone op track n+1 and a 4T tone on track n+2 under the conditions given in 24.3.1. Erase track-n»1 with
the erase|power to be tested. Measure the signal amplitude on both tracks n+1 and n+2 with~a spectrim
analyser.

Perform this test sequence with an initial low erase test power and increase the erase test power by 0,5 mW
each time| the test is repeated. Plot the track n+1 and track n+2 signal amplitudes as a\function of the ergse
test powef. Choose the erase power to be half way between the erase power where’the track n+2 signal
amplitude|drops by 3 dB and the power where the track n+1 signal amplitude first reaches the media limited
noise floor.
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Section 6 - Characteristics of user data

28 Method of testing

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

Whereas Clauses 20 to 27 disregard defects, Clauses 29 and 30 include them as anJunavoidable
deterioration of the read signals. The gravity of a defect is determined by the correctability, of the ensuing
erfors by the error detection and correction circuit in the read channel defined below.-The requifements in
Clauses 29 and 30 define a minimum quality of the data, necessary for data interchangé-

28.1 Environment
All signals in Clauses 29 to 30 shall be within their specified ranges with the‘cartridge in any envifonment in
the¢ range of allowed operating environments defined in 8.1.2. It is reeommended that before testing the
entrance surface of the optical disk shall be cleaned according to theXinstructions of the manufactprer of the
digk.

28.2 Reference Drive

All signals specified in Clauses 29 to 30 shall be measused in the indicated channels of the Reference Drive.
THe drive shall have the following characteristics for th€ purpose of these tests:

28.2.1 Optics and mechanics

THe focused optical beam shall have the, properties already defined in 9.2 a) to f). The disk shall| rotate as
specified in 9.5.

28.2.2 Read conditions

THe optical power incidentson-the entrance surface of the disk (used for reading the informatior]) shall be
specified in 20.2.2 for headers and embossed data and 24.2.2 for user data. The read magnetic fie|d shall be
specified in 24.2.3 for reading the user data.

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 Mark Quality

The signals from both read amplifiers shall be converted from analog to binary with an edge detector as
defined in Annex H. The output signals from Channels 1 and 2 shall be filtered without equalization and with
the specified low-pass filter, and compared with their threshold levels of the comparator which shall be
between 0,25 and 0,75 for the threshold fractional values. The threshold levels shall be adjusted to minimize
the maximum offset (or bias) of the mark and space intervals from their desired (or true) values of 2T, 3T ....
7T, 8T. The output signals from the comparator are converted to binary signals with the edge detector (see
Annex ).

The timing jitter in this section is defined as the standard deviation of the separately measured time intervals
of leading-to-leading and trailing-to-trailing edges excluding outlying observations by defects, using a time
interval analyzer with the output signals from the edge detector of the marks and spaces in a sector. Therefore,
independent interval samples for this measurement are limited by the number of marks and spaces in a sector.
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The timing jitters shall be expressed as a percentage of Channel bit time T. 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.

28.2.5 Channel bit clock

The signals from the analog-to-binary converters shall be virtually locked to the Channel bit clock/clocks which

provides/(
of the bir
value/valu
trailing ed

28.2.6 Bi

The binar
the sector

28.2.7 Er

Correctior
on the def

28.2.8 Tracking

During mg

29 Minimum quality of a sector

This Clau
interchang
specified i

A byte erfor occurs when one or more bits in a byte have a wrong setting, as detected by the ECC and

CRC circ(

29.1 Headers

rovide the Channel bit windows of 0,/0 T eftective width for timing the leading and/or trailing edg
ary signals. Channel bit clock/clocks shall be adjusted in order to minimize the accumulat
es of the timing errors of the leading to leading, leading to trailing, trailing to leading, and-railing
pjes from the Channel bit clock/clocks.

hary-to-digital converters

signals shall be correctly converted to the data bytes with the binary-to-digital* converters based
format and the recording code defined in Clauses 15 and 16.

ror correction

of errors in the data bytes shall be carried out by an error detéction and correction system bas
nition in D.3 of Annex D.

asurement of the signals, the focus of the optical beam shall follow the tracks as specified in 20.2

5e specifies the minimum qualityof.the Header and Recording field of a sector as required
e of the data contained in that sector. The quality shall be measured on the Reference Dr
h 28.2.

its (see Annex T for séctor retirement guideline).

2911 S

At least threeofithe five long marks of the Sector Mark shall have the timing specified in 15.2 and the sign
shall have the,amplitude specified in 22.1.

ctor Mark

es
ed
to

for

or

»J

S

291.2 ID

fields

At least one of the two ID fields in a Header read in Channel 1 shall not have any byte errors, as checked by
the CRC in the field.
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29.2 User-written data

29.2.1 Recording field

The recording marks in a sector shall start at (240 = 6) Channel bits from the end of the Pre-Formatted header
and shall end at (336 + 156) Channel bits before the end of the sector.

29.2.2 Byte errors

The—-user=-written—-data—in-a-sector-as—read-in-Channel 2 shall not-contain any hyfn errors—that cannot be

corrected by the error correction defined in 28.2.7.

29.2.3 Timing jitter

THe user-written marks in a sector as read in Channel 2 shall have timing jitters due, to the medid less than
19 % of the time period T of one Channel bit.

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 unintehtionally.

30.2 User-written data

Any sector written in the rewritable zone that-does not comply with Clauses 29.1 and 29.2 shall have been
replaced according to the rules of the defect management as defined in Clause 19.

30.3 Quality of disk

THe quality of the disk is reflected\in the number of replaced sectors. (See Clause 19).
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Annex A
(normative)

Edge distortion test

A.1 The distortion test checks if the case is free from unacceptable distortions and protrusions along its
edges. The test is made by causing the carfridge to pass through the vertfical slot of a gauge while applying a

specified force including the gravitational pull. |

A.2 Thqg gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner|surfages
shall be pelished to a surface finish of 5 um peak-to-peak.

A.3 Thd dimensions shall be as follows (see Figure A.1):

Ly =96,0 mm min.
Ly =91,0mm = 0,1 mm

+0,1 mm
Lo =8,6 mm

-0,0 mm
Lq=6,30 mm = 0,01 mm

Le = 6,80 mm min.

A.4 When the cartridge is inserted vertically into the gaugei.a vertical downward force F; of 0,8 N maximiyim
applied to[the centre of the top edge of the cartridge shall.cause the cartridge to pass through the gauge.

L

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

Compliance test

B.1 The compliance test checks the flatness and flexibility of the case by forcing the four reference surfaces
of the case into a plane The test is made by placing the cartridge on the supports of a gauge and applying

forces on the cartridge opposite to the supports.

Bl2 The location of the four reference surfaces S1, S2, S3 and S4 is defined in 10.3.4 and Rigure 4.

B3 The test gauge consists of a base plate on which four posts P1, P2, P3 andvB4 are fixed so as to
correspond to the four surfaces S1, S2, S3 and S4, respectively (see Figure B.1), The dimensigns are as
follows (see Figure B.2):

Pasts P1 and P2

D, =6,50 mm £ 0,01 mm

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

Hy;=1,0£0,1 mm
Hp = 2,0 mm max.

THe top area (Hy - Hy) of posts P1 and P2 has a chamfer.

Pagsts P3 and P4

D¢ =5,50 mm £ 0,01 mm:
After assembly, the upper annular’surfaces of the four posts shall lie between two horizontal plangs spaced
0,01 mm apart.

Bl4 The cartridge shalkbg placed with its reference surfaces onto the posts of the horizontal| gauge. A
vertical downward force.F¢ of 0,4 N shall be exerted on the cartridge opposite each of the four posts

B|5 Requirements

Under the conditions of B.4, three of the four surfaces S1 to S4 shall be in contact with the annularijsurface of
their respective posts, and any gap between the remaining surface S and the annular surface of its|post shall
ngt exceed 0,1 mm.
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Figure B.1 — Compliance gauge

P3,4 P1,2

Eigure B.2 — Detail of posts
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Annex C
(normative)

CRC for ID fields

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

G(x)=x16 +x12 x5 41

THe residual polynomial is defined by
i=23  i=T

R(x) = Z b;x' +Zb,-x’ x"8 modG(x)
i=8 i=0

where b;denotes a bit of the first three bytes and E an inverted bit. Bit b3 is the highest order bit jof the first
byte.

THe contents of the 16 check bits ck of the CRC are defined by,

k=15
R(x) = chxk
k=0

cq4 is recorded in the highest order bit of the fourth byte in the ID field.
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Annex D
(normative)

Interleave, CRC, ECC, Resync for the data field

D.1 Interleave

D.1.1 In]erleave for 2 048-byte sectors

The differ

bnt bytes shall be designated as follows:

D dre user data bytes
Ck dre CRC check bytes
Est gre ECC check bytes

Fm with non specified content, set to (FF)

These bytes shall be ordered in a sequence A, in the order in which they/shall be recorded on the disk. Th

order is
elements

for
for 2 (
for 2 (
for 2(

where:

t=int

The notati

The first three partsof A, are 20-way interleaved by mapping them onto a two-dimensional matrix B; wjith

102 rows

are:

1<n<2048: A,=D,
49<n<2056: Ap=Fp
57<n<2060: A,=Cy
61<n<2380: A,=Eg;

2 056
-2061)mod20] + 1

[ n-2061
il
=

and20’columns. Thus

for 1

where:

pn int [x] denetes the largest integer not greater than x.

S

he same as that in which they are input into the controller.‘Depending on the value of n, these

=TT=2060—B=7An

=102 - int [”—"1}
20

j=(n-

82

1) mod 20
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D.1.2 Interleave for 512-byte sectors

For 512-byte sectors the sequence of bytes shall be denoted by A, the other notations shall be as specified
inD.1.1.

for 1<n<512: A'p=Dp
for 513<n <516: Ap=Fm
for 517 <n<520: A'nh=Ck

for 521<n< 600: Ap=Egt

where:

k=n-516
s=[(n-521)mod 5] +1

t=int {”"—521}1
5

THe first four parts of A’y are 5-way interleaved by mapping them ontc-a two-dimensional matrix B'jj with
103 rows and 5 columns. Thus:

for 1<n<520 B'jj=Ap

where:
i=103 - int [”—‘1}
5

j=(n-1)mod5

D{2 CRC

D..1 General

THe CRC and the ECC shall"be’computed over the Galois field based on the primitive polynomial
Gp(x) = x8 + x5 + B Fx2 + 1

THe generator pelynomial for the CRC bytes shall be

13139 i
Gc (x):l I1 (x + a’)
=136

rr\rr\ tha alomant of — (288 Lt 2 KA~ o nrimithn rant Af (v Tha vyaliin Af tha » th hit 1 t i th
where-the-element-al——HRH)—with—-B-bein rirritive—+oet-of-Gppo—Fhe—valte-of-the—rA-th-bitir-a-byte is the

g
coefficient of the n-th power of 8, where 0 < n <7, when £ is expressed on a polynomial basis.

D.2.2 CRC for 2 048-byte sectors
The four check bytes of the CRC shall be computed over the user data and the eight (FF) bytes.
The information polynomial shall be
i=102( j=19 )| j=15
lc(x):[ )y [ > (8 j )xd } h (B9, j )x0

i=1 \ j=0 j=0
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The conte

nts of the four check bytes Cy of the CRC are defined by the residual polynomial

Rc(x): /C(x)x4 mod Gc(x)

Rc(x)= TCkx

k=4 1k

k=1

The last equation specifies the storage locations for the coefficients of the polynomial.

D.2.3 CH

The four
informatio,

I'e (x

The conté
I'e(X).
D.3 EC

The primi
polynomig

GE(

This polyn

RC for 512-byte sectors

check bytes of the CRC shall be computed over the user data and the four (FF) bytes. T
n polynomial shall be

i=103( j=4 ]
= Z ZB'U x! +(B'0]0)X0
i=1 \j=0

~
-

| for the check bytes of the ECC shall be
i=135 ,
)=TT [x+d

i=120

omial is self-reciprocal. This property.-can be used to reduce the hardware size. The initial setting

ive polynomial Gp(x) and the elements a and B shallbe as specified in D.2.1. The generafor

hts of the four CRC check bytes shall be calculated as specified in D.2.2, however using polynomial

of

the ECC tfegister shall be all ZEROs. The bits of the computed check bytes shall be inverted before they are

encoded ipto Channel bits.
D.3.1 ECQC for 2 048-byte sectors
The 320 gheck bytes of the-ECC shall be computed over the user bytes, the eight (FF) bytes and the CRC
bytes. The corresponding20-information polynomials shall be:
i=102 .
/Ej()‘): Z(Bi,j)xl
i=0
where 0 <719
The contents of the 16 check bytes Eg ; for each polynomial /g; (x) are defined by the residual polynomial

Re (X 1E,()x™® mod Ge(x

t=16

REj(X): zEj+ 1,tX16_t

t=1

The last equation specifies the storage locations for the coefficients of the polynomials.

84

© ISO/IEC 2005 — All rights reserved


https://standardsiso.com/api/?name=c86a86adac0609b7bf77256ec69d0521

ISO/IEC 22533:2005(E)

D.3.2 ECC for 512-byte sectors

The 80 check bytes of the ECC shall be computed over the user data bytes, the four (FF) and the CRC bytes.
The corresponding 5 information polynomials shall be:

i=103

g (x) Y. (Bij )¢
i=0

where 0 <j<4,

THe calculation of the 16 check bytes for each of the information polynomials Igj(x) shall be Carrjed out as
specified in D.3.1.

D4 Resync
THe Resync fields (see Annex F) shall be inserted in the Data field to prevent lgss of synchronizatjon and to
limit the propagation of errors in the user data. They are numbered consecutively and shall contain pne of the
following pattern of Channel bits.

040 100 000 001 000 000 100 0OY
040 100 000 001 000 000 101 0OY

Where X and Y are set to ZERO or ONE based on the preceding or following data patterns.

Fgr 2 048-byte sectors, a field RS, shall be inserted between bytes Aggn and Agon+1,

where 1 <n < 39,

Fdr 512-byte sectors, a field RS,, shall be inserted between bytes Azgn and Azgn+1,
where 1 <n<29.

D/5 Recording sequence for. the Data field

THe elements of the Data field shall be recorded on the disk according to sequence A, or A',,, as applicable,
immediately following thé Sync bytes and with the Resync bytes inserted as specified in D.4.

Figures D.1 shows.imomatrix form the arrangement of these elements. The sequence of recording ig from left-
to{right and top:te=bottom

SBX. ) designates a Sync byte

D designates a user byte

RS designates a Resync byte

C designates a check byte for CRC
E designates a check byte for ECC
Fm designates a (FF) byte

For 2 048-byte sectors (Figure D.1) the first 102 columns contain in rows 0 to 19 the user bytes, the eight (FF)
bytes and the CRC check bytes. The next 16 columns contain only the ECC check bytes.

For 512-byte sectors (Figure D.2) the first 103 columns contain in rows 0 to 4 the user bytes, the four (FF)
bytes and the CRC check bytes. The next 16 columns contain only the ECC check bytes.
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Row No. i
Colum Noj ——p 0 1 2 7 8 9 15 16 17 18 19
4 [sB1 [sB2 [sB3 [sB4 [D1 D2 D3 D8 D9 D10 D16 |[D17 [D18 [D19  [D20 102
D21 [D22  [D23 D28 |D29  |D30 D36 |D37 |D38 |D39  |D40 101
D41 (D42 [D43 D48 |49 D50 D56 |D57  |D58  [D59  [D6o 100
[Rs1 [rs1 [De1 [De2 [D63 D68 [De9  [D70 D76 [D77  [pD78  [D7o  [Dso 99
D81 |D82  |Ds3 D88 D89 [D90 D96 |D97 |D98 [De9 [D100 98
103 rows
D1961 [D1962 [D1963 D1968 [D1969 [D1970 D1976 [D1977 [D1978 [D1979 [D1980 4
[RS33 [RS33 [ D1981 | D1982 | D1983 D1988 |D1989 |D1990 D1996 [D1997 [D1998 [D1999 |D2000 3
DZ00T [DZ00Z 1TDZ005 DZ006 [DZ009 [DZ0T0 DZ0To [DZ07T/7 TDZ0Te [DZ0TY [DZ02( 2
D2021 [D2022 [D2023 D2028 [D2029 [D2030 D2036 [D2037 [D2038 [ D2039 | D204 1
v [RS34 [RS34 |D2041 |D2042 | D2043 D2048 | (FF) |(FF) (FH)__|ct c2 c3 c4 0
4 El,1 [E21 [E31 B,1 |E41 |E5.1 E1,1 [E21 [E31 [E4,1) [E51 -1
B2 [©22 [B32 B2 [H2 [B52 E12 [E22 [E32 [E2.7|E52 -2
[Rs35 [Rs35 [E1,3 [E23  [E33 E33 |[E43 [E53 E13 |[E23 |[E33,'[H43 [E53 -3
16 rows
E1,13 [E2,13 [E3,13 E3,13 |E4,13 [E5,13 E1,13 [E243 [E3,13 [E4,13 [E513[| -13
E1,14 [E2,14 |E3,14 E3,14 |E4,14 |E5,14 E1,14 |E24% |E3,14 [E4,14 [E5,14[| -14
[Rs39 [Rs39 |E1,15 |E2,15 |E3,15 E3,15 |E4,15 |E5,15 E1,154E215 |E3,15 [E4,15 [E5,15[| -15
v E1,16 [E2,16 [E3,16 E3,16 |E4,16 |E5,16 E146\JE2,16 |E3,16 [E4,16 |E516[]| -16

Figure D.1 — Data field configuration, 2 048-byte sectors, ECC with 20-way interleave

Row No. i
Column No.j —» 0 1 2 3 4 l
4 |sB1 [sB2 [sB3 [sB4)|D1 [D2 [D3 [D4 |[D5 103
D6 [D7 [D8 [D9 [D10 | 102
D11 [D12 [D13 [D14 [D15 | 101
D16 [D17 [D18 [D19 [D20 | 100
[RS1 |RS1 |D21 [D22 [D23 |[D24 [D25 99
104 rows D26 [D27 |D28 [D29 [D30 08
D31 [D32 |D33 |D34 [D35 7

A 4
L) [RS25|RS25| D501 D502 [D503 [D504 |D505 3
D506 |D507 |D508 |D509 [D510 2
D511 [D512 [(FF) [(FF) [(FF) 1
(FF) [c1 |c2 |c3 [ca 0
|RS26|RS26|E1,1 |E2,1 [E3,1 |E4,1 |E5,1 -1
E1,2 [E22 |E3,2 |E42 [E52 | -2
16-rows 32333143153 3
[RS29|RS29|E1,13|E2,13|E3,13|E4,13|E5,13| -13
E1,14|E2,14|E3,14|E4,14|E5,14| -14
E1,15|E2,15|E3,15|E4,15|E5,15| -15
v E1,16|E2,16 |E3,16 |E4,16 |[E5,16| -16

Figure D.2 — Data field configuration, 512-byte sectors, ECC with 5-way interleave

86 © ISO/IEC 2005 — All rights reserved


https://standardsiso.com/api/?name=c86a86adac0609b7bf77256ec69d0521

ISO/IEC 22533:2005(E)

Annex E
(normative)

Contents of the Control Zone

E.1 Media characterization data

Byte 0: Format Descriptor 1

THis byte shall be set to 0110 0010, indicating Continuous Composite Servo trackingy Logical ZCAV
Roatational Recording mode, (1, 7) RLL mark edge modulation.

Byte 1: Format Descriptor 2

THis byte shall be set to 0010 0011 indicating Reed-Solomon Long Distance.Code of degree 16 with a 20-way
interleave for 2 048 bytes user data per sector.

Byte 2: Sectors per logical track

THis byte shall be set to 0001 0001, indicating 17 sectors per lagical track.

Byte 3: Reflectance

This byte shall specify the disk manufacturer's specification of the reflectance R of the disk, exprgssed as a
frdction, when measured at a nominal wavelength-0f 685 nm. It is specified as a number n such that

nf 100 R

Byte 4: On-land or in-groove recording

THis byte shall be set to 1100 00Q0; indicating on-land and in-groove recording.
Byte 5: Reserved
THis byte shall be set to(FF).

Byte 6: Maximum-.read power

THis byte shall’ specify the lowest of the values specified in bytes 21 to 23 of the Control Zone. It spgcifies the
ml‘inmum read power P,, in milliwatts, permitted for reading the Control Zone. It is specified as a|number n

such.that

n=20P,

and n shall be larger than 26.

Byte 7: Media type

The allowed settings of this byte shall be

0010 0010: indicates Type R/W(necessary to apply magnetic field for reading data)

Other settings of this byte are prohibited by this Standard, they are reserved for future standardization. (See
Annex R).
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Bytes 8, 9: Last track in the Data Zone

These bytes shall be set to 0111 1110/ 1101 0111, respectively, indicating the MSB, LSB of the track number
of the last track in the Data Zone, viz. 32 471.

Byte 10: Polarity of the figure of merit

This byte shall be set to 0000 0001, indicating that the polarity is negative.

Byte 11: Magnitude of the figure of merit

This byte shall indicate the magnitude of the figure of merit F, specified as a number n, such that
n=10000 F

Byte 12: Track pitch

This byte ghall specify the track pitch, {,, in micrometers, as a number n, such that

n =100 t,
and be sef to (43) representing a track pitch of 0,67 pum.

Byte 13: Reserved

These bytes shall be set to (FF).

Bytes 14 to 17: Unspecified

These bytes may be used for manufacturer identification. They shall be ignored in interchange.
E.2 Reg¢ording control data

Byte 18 tp 45 shall specify the conditions, for wavelength L1 = 665 nm, Baseline reflectance R4, and the
Rotational Frequency N4 = 50 Hz.

For each yalue of N one set of write" power for the 4T mark is given. It contains a value for the inner, middle
and outer] radius. All values @pecified in byte 18 to 45 shall be such that the requirements of 11.5 and
Clauses 24 and 25 are met;

Byte 18: Wavelength

This byte shall specify the wavelength L4, in nanometres, of the drive as a number n such that

n=1/5 Ly

This byte shall be set to n = 133.

Byte 19: Reflectance

This byte shall specify the reflectance R of the disk measured at wavelength L1 as a number n such that
n =100 Ry.

The value of n shall be equal to that recorded in byte 3.
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Byte 20: Rotational frequency

This byte shall specify the rotational frequency N in hertz of the disk as a number n such that
n= N1.
This byte shall be set to n = 50.

Byte 21 to 23: Maximum read power for the Information Zone

This byte shall specify the maximum read power P;, in milliwatts at radii 24 mm, 32 mm and 415 r|nm, in the
Information Zone under condition L1 and N1, expressed as a number n such that

nf20 P
where n shall be not exceed 150.

Byte 24: Polarity of the read magnetic field

This byte shall be set to 1111 1110, indicating that the read magnetic_field pointing in the North to South
dinection shall be applied from the entrance surface to the recording layer.

Byte 25: Magnitude of the read magnetic field

This byte shall indicate the magnitude of the read magneticfield H; in A/m, specified as a number n,|such that

n ¥ 1/1 000 H,

Bytes 26 to 30: Reserved

THese bytes shall be set to (FF).

Bytes 31 to 33: Write power

THese bytes shall specify the( write powers P, in milliwatts at radii 24 mm, 32 mm and 41,5 mm rgspectively
as| such a number n that

nfbPy

Byte 34: Polarity of the write magnetic field

THis byte=shall be set to 1111 1110, indicating that the write magnetic field pointing in the North to South
dinection¢shall be applied from the entrance surface to the recording layer.

Byte 35: Magnitude of the write magnetfic Tield

This byte shall indicate the magnitude of the write magnetic field H,, in A/m, specified as a number n, such
that

n=1/1 000 H,

Bytes 36 to 40: Reserved

These bytes shall be set to (FF).
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Bytes 41 to 43: Erase power

These bytes shall specify the erase power Pg in milliwatts at radii 24 mm, 32 mm and 41,5 mm respectively as
such a number n that

n=5P;

Byte 44: Polarity of the erase magnetic field

This byte th

direction haII be applied from the recordmglayer to the entrance surface

Byte 45: Magnitude of the erase magnetic field

This byte [shall indicate the magnitude of the erase magnetic field Hg in A/m, specified as a-humber n, such
that

n=1/1000 He

Byte 46-379: Reserved

These bytes shall be set to (FF).
E.3 System data

Bytes 38( to 387: Reserved
These bytes shall be set to (FF).

Bytes 388 to 389: Number of logical Tracks in the First Data Band

These bytes shall be set to 0000 1101 / 1101\14110, respectively, indicating the MSB, LSB of the number|of
logical tragks in the first data Band, viz. 3 550-"The number includes DMA tracks.

Byte 390:) Number of Bands

This byte ghall be set to 0000 1100 indicating the number of bands12.

Bytes 391: Reserved

This byte ghall be set\to (FF).

Bytes 392 to-393: Number of physical tracks per Data Band

These bytes shall be set to U000 UTO0 7 TOTT OTTT, respectively, indicatng the MSB, LSB of the number of
physical tracks per Data Band, viz. 1 207.

Bytes 394 to 395: Number of physical tracks per Last Data Band

These bytes shall be set to 0000 0010 / 1110 1100, respectively, indicating the MSB, LSB of the number of
physical tracks per Data Band, viz. 748.

Bytes 396 to 479: Reserved

These bytes shall be set to (FF).
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The contents of these bytes are not specified in this Standard. They may contain an identification of the

manufacturer. They shall be ignored in interchange.

Table E.1 — Media Characterization Data

Cont. Byte 2 048-byte sectors Characteristic

0 (62) Format Descriptor 1
1 (23) FormatDescriptor 2
2 (11) Sectors per track
3 N=100 R Reflectance
4 (CO) On-land and in-groove recording
5 (FF) Reserved
6 N=20 P; Maximum read power
7 (22) Media type
8 (7TE) Last track in the Data Zone
9 (D7)
10 (01) Polarity of the figure of merit
11 N=10000F Figure of merit
12 (43) Track pitch
13 (FF) Reserved

14 to 17 XX Unspecified

Mandatory

Not mandatory
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Table E.2 — Recording Control Data

18 Wavelength: n=1/5Lq
19 Reflectance: n=100 R4
20 Rotational frequency: n = (Ny)
21 Maximum read power: n=20 Py gt r = 24 mm
22 at r=32mm
23 at r=41,5mm
24 Polarity of the read magnetic field
25 Minimum read magnetic field: n = 1/1 000 H,
26
27
28 (FF)
29
30
31 Write power: n =5 Py at r=24 mm
32 at r=32mm
33 At r=41,5mm
34 Polarity of the write magnetic field
35 Minimum write magnetic field: n = 1/1.000 H,,
36
37
38 (FF)
39
40
41 Erase power: n = 5Py at r=24 mm
42 at(n=32 mm
43 at r=41,5mm
44 Polarity'ef.the erase magnetic field
45 Minimum erase magnetic field: n = 1/1 000 Hg
46
47
48 (FF)
49
50
5110379 |(FF)
Mandatory
set to (FF)
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Table E.3 — System Control Data

Cont. Byte 2 048-byte sectors Characteristics
380 to 387 (FF) Reserved
388 (OD) Number of tracks
389 (DE) in the First Data Band
390 (0C) Number of bands
391 (FF) Reserved
392 (04) Number of physical tracks
393 B per Data Band
394 (02) Number of physical tracks
395 (EC) per Last Data Band
396 to 479 (FF) Reserved
480 to 511 Xx Unspecified
Mandatory

Not mandatory.
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Annex F
(normative)

Determination of the Resync patterns

DSV (Digital Sum Value) is used in the descriptions which follow. Other acronyms include PLL (Phase Lock

Loop), PPM (Pulse Position Modulation) and PWM (Pulse Width Modulation).
F.1 Conditions of Resync pattern

The Resync pattern has the following characteristics to satisfy its required function:

1. The Resync pattern is an irregular Channel bit pattern of seven consecutive ZERO bits“and a ONE bit
followgd by six consecutive ZERO bits that does not occur in the (1,7) modulation code;

2. The irfegularity of Resync pattern is detectable using either only leading edges(r only trailing edges when
dual ALL is used.

3. The npmber of ONEs in a Resync pattern is switchable from odd number'to even number or vice versa for
minimjizing the d.c. level fluctuation of the data pattern in the Data field,of a sector.

4. The Igngth of the Resync pattern is two bytes.

F.2 Resync pattern

Selection jof one of the two Resync patterns shown beléw shall be made in order to minimize the d.c. leyel
fluctuatior.

The selection criteria are described in F.5.

Data 1 Resync area Data 2

Resync)pattern

Resync 1 0x0 100000001000000100 00y
Resync 2 0x0 100000001000000101 00y

where x = ZERO’or ONE
y = ZERO or ONE
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F.3 Generation algorithm of the Resync patters

Previous Next

Data 1 RESYNC Area Data 2
Data | Channel Data
bits bits 00 assumed data bits 01 bits

RESYNC Pattern

X1 X2 Ux0U F4 U0y K3 X4
00 0 001 010 100 000 001 000 000 100 001 0x
0 000 1X
1 001 0x
1 000 1X
00 1 001 010 100 000 001 000 000 100 001 0x
0 000 1x
1 001 (054
1 000 1x
01 0 001 010 100 000 001 000 000 100 001 0x
0 000 1x
1 001 0x
1 000 1X
01 1010 000 100 000 001 000 000 100 001 0x
0 000 1x
1 001 0x
1 000 1x
10 0101 010 100 000 001 000 000 100 001 0x
0 000 1x
1 001 (004
1 000 1x
10 1--- does not occur
11 0010 000 100 000 001 000 000 100 001 0x
0 000 1x
1 001 0x
1 000 1x
11 1--~ does not occur

NQPTE 1  x1 andx2 are encoded assuming the following information bits are ZERO ZERO
NQTE 2 _ “The values of these information bits are the assumed value for encoding.

NQTE'3,"' This Channel bit was inverted after encoding in order to generate the irregular pattern

NOTE 4  The value of the last three bits of the Resync area is determined by:

1) the previous Channel bit assumed to be ZERO
2) the two information bits assumed to be ZERO ONE;
3) the state of Data 2 information bit x3, per the (1,7) encode Table 3.

F.4 Minimization of d.c. level

The criteria for selecting either Resync pattern 1 or Resync pattern 2 in order to minimize the d.c. level
fluctuation is based on the Channel bits of the Data area, and 0x0, 00y in the Resync area.
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Data Resync area Data

Resync pattern

100000001000000100
Data Block 0x0 (Resync pattern 1) 00y Data Block
100000001000000101
(Resync Pattern 2)

where x =ZERO or ONE
y = ZERO or ONE

The deciq
described

in F.5.

F.5 Determination of Resync pattern

The Resy

1. Conver

For ex

the PW

The DSV
(See exan

(1,

Wr

o]

hC pattern to be used shall be determined by the following procedure.

the Channel bits described in PPM data into PWM data in order to simplify.handling.
bmple, if the PPM data is

.. 0010100010010 ...

M data shall be

.]. 0011000011100 ...
calculation shall be defined in terms of PWM datasuch that ZERO = -1 and ONE =

nple below).

Example of calculation of Block;DSVm and Resync DSVm

7) Channel 01 00001 0001, 0000001 0000
bits
PM data)

WM data 0 11111 0000 11111111 00000

tten marks
N the disk

ion is made to select either Resync pattern 1 or Resync pattern 2 according to the procéedy

e e ERPR K et

BSVm is calculated as

=

e

DSVm=(+5-4+8-5...)

2. The Resync area shall be divided into two parts (RS || INV), where both parts are concatenated as follows:
RS = 0x010000000100000010 in PPM data
INV = 000y(INV1) or 100y(INV2) in PPM data.
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3. The user data field shall be concatenated as

VFO3 || SYNC || Bo || RS1 [| INV1 (or INV2) || B1 || RS2 || ...

. || INV1 (or INV2) || Bm || RSm+1 || ... ... [| INV1 (or INV2) || BN
where

m=1toN

N =39

(See Figure F.1)

the PWM DSV sum based on the last PWM state of the PWM data preceding the data in the(2) &
.[INV1 or INV2 shall be selected in step m using the following algorithm:
Po = DSV(VFO3 || SYNC || Bo || RS1)
Pm = Pm-1 + DSV(INV1 || Bm ||RSm+1)
or Pm =Pm-1 + DSV(INV2 || Bm || RS)
Select INV1 or INV2 to minimize |Pm|.
PN = PN-1 + DSV(INV1 ||BN)
or PN = PN-1 + DSV(INV2 ||BN)
Select INV1 or INV2 to minimize |PN|.
This procedure shall be repeated from m = 1 to N, where N = 39.

If [Pm| is the same for Resync pattern 1 and Resync pattern 2, Resync pattern 1 shall be selecte

© ISO/IEC 2005 — All rights reserved

.

.[The DSV(z) function shall be defined such that the argument (z), which is a PPM data stream, $hall result in
rgument.
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Resync Area

< >
Resync Pattern
¢ . >
d.c. level fluctuation bit
VFO3| Sync| Data 0 [ 0xO0 Resync 1 00y | Data1 | Ox0 Resync 2 00y
VFO3 Syjac| B O RS 1 NV T or INV 2 BT RS Z TNV T or INV zl’
¢ >¢ ¢ ¢ q <
PO P1
< ¢
d.c. level fluctuation bit
0xQ | Resync m 00y | Datam | 0x0 | Resync (m+1) 00y {. &~ | OxO [ Resync 39 00y | Data 39
INV 1 INVA INV 1
RSm or INV 2 Bm RSm+1 or INV 2 RS or INV 2 B39
< bﬂ bﬂ >¢ > > ¢ >¢ >¢
Pm P1
< > —
Figure F.1- Example of Resync byte
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Annex G
(normative)

Measurement of the figure of merit

G 1 The figure of mer|t enables a drive deS|gner to determme the amphtude of the S|gnal in Channel 2 of the

lo
ro

A
thg
0p
lo
trg

TH
CH

G

WII
of

gential direction.
termination of the figure of merit using a drive as the Reference Drive specified in Clause
pasure media properties only but also the optical retardation of the optical system of the'drive. Th
ibration of the drive is needed with a conventional determination of the figure of merit by meg
ercivity.

2 The drive shall be calibrated as follows. A test disk with negligible bireftingence, e.g. a glass ¢

ation 0 of the polarization between both opposite states of magnetization of the layer, and the Ke

.|The figure of merit of the media is then

FL = R sinb cos2R.

ow-frequency test pattern is written on the same disk. The'written domains shall be substantially |
e focal spot, so as to work in the low spatial frequency.region where the modulation transfer func
tical system is one. This implies that for a disk rotating at 50 Hz, a pattern of long domains with a
ver than 100 kHz has to be written on several conisecutive tracks, while keeping the marks in ne
cks radially aligned and overlapping.

e pattern is read with the drive to be .calibrated. The resulting peak-to-peak amplitude VL of th
annel 2 of the drive is the required calibration constant for this drive.

3 The figure of merit of any low- or high-coercivity disk can now be determined on the calibrate
ting the above test pattern and*reading the peak-to-peak amplitude V of the signal in Channel 2.
merit F of this disk is then

F=F —
L viL

v-coercivity magneto-optical layer is used for a conventional determigation of the reflectance R,

radial and

9 will not
erefore, a
suring the

lectance, Kerr rotation and ellipticity. This calibration can only be executed reliably on media with low

isk, and a
the Kerr
r ellipticity

arger than
tion of the
frequency
ghbouring

b signal in

d drive by
The figure
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Annex H
(normative)

Read Channel for measuring NBSNR and jitter

NBSNR and jitter shall be measured by using the following read Channel.

Filter
Comparator Edge detector
Channel1
or +
Channel 2
Adjustable 7/.: |
Figure H.1 — Read Channel'‘block diagram
Input signal:

C:I:annel 1, for embossed marks
C

Filter spegifications:

annel 2, for user-written marks

1)|Equalizer: No, for-signal evaluation of MO marks
Yes, for signal evaluation of embossed marks

2)|Filter type: 5th Bessel function

3)|Low pass filten:\/ Cut-off frequency = 2 times the frequency of the 2T tone at the band being testg

H.1 Threshold follower

This track|ng threshold follower (or equivalent) shall be used during certain signal measurements as defined
the specifr test Ir\rnm:mlun:u: A h'qr-king threshaold follower is rnnlnirnd to_establish and maintain the eig

Leading edge

Jtailing edge

in

hal

baseline level for the data detection process. Its purpose is to compensate for local media variances in
reflectivity, recording sensitivity, and for changes in signal d.c. content caused by some recorded data

patterns observed during the measurements period.
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