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Foreword

ISO (the International Organization for Standardization) and IEC (the International EI

533:2005(E)

ectrotechnical

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

established by the respective organization to deal with particular fields of technical activity.
technical committees collaborate in fields of mutual interest. Other international organizations,
and nam- —irtiar X : . : )

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ional Standards are drafted in accordance with the rules given in the ISO/IEC Directives

ISO and IEC
governmental
of information

Part 2.

The mjain task of the joint technical committee is to prepare International Standards. Draft International

Standdrds adopted by the joint technical committee are circulated to national bodiés for voting.

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

Attenti
rights. ]SO and IEC shall not be held responsible for identifying any.gr-all such patent rights.

ISO/IELC 22533 was prepared by Ecma (as ECMA-353) and-was adopted, under a spg¢
procedure, by Joint Technical Committee ISO/IEC JTC 1, ~Information technology, Subcon

Publication as

n is drawn to the possibility that some of the elements of this document may be the sybject of patent

cial fast-track
mittee SC 23,

Digital [storage media for information interchange, in parallel"with its approval by national bod|es of ISO and

IEC.
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ISO/IEC 22533:2005(E)

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

Secti

1 Sq¢

This I
capaci
cartridg

Type R
disk usg

International Standard provides for 2 048-byte sectors only. All sectors on a disk are of the sam

This In

Cope

ternational Standard defines the characteristics of 90 mm Optical Disk -Cartridges
y of 2,3 GB per Cartridge. The Standard specifies only Type R/W _for2 048-byte s
e.

/W provides for data to be written, read and erased many times.over the entire recording
ing the thermo-magnetic and magneto-optical effects. It is‘also referred to as "fully rqg

ernational Standard specifies

— th

— the environments in which the cartridges are tobe ‘operated and stored;

— thé mechanical and physical characteristics~of the cartridge, so as to provide mechanig
abjlity between data processing systems:

— th

conditions for conformance testing and the Reféerence Drive;

format of the information on thé' disk, both embossed and user-written; includin

(ODC) with a
bctors of such

surface of the
writable". This
b size.

al interchange

j the physical

digposition of the tracks and sectors; the error correction codes, and the modulation method used;

— the¢ characteristics of the embossed information on the disk;
— thé magneto-optical characteristics of the disk, enabling processing systems to write data 9

— thé minimum quality©f user-written data on the disk, enabling data processing systems to

th

This In
volums

disk.

ternational(Standard provides for interchange between optical disk drives. Together with
and file'structure, it provides for full data interchange between data processing systems

nto the disk;

read data from

a standard for

2 C

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

manda

tory requirements of this International Standard for the Type specified.
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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
International Standard supported by the system for which conformance is cla|med This statement shall
specify the numbe j ) ] ] ate) and whether support
includes reading or both readmg and writing.

3 Normative references

The following |referenced documents are indispensable for the application of this’document. Forl dated
references, only the edition cited applies. For undated references, the latest, &dition of the refdrenced
document (including any amendments) applies.

ECMA-287 Safety of electronic equipment (2002)

4 Terms and definitions

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

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

4.2
case
The housing fqr an optical disk, that protects'the disk and facilitates disk interchange.

4.3

Channel bit
The smallest ¢lement for the representation of data on a disk. It is recorded as either a space or 3 mark.
Twelve Channgl bits are used {o represent eight input bits.

4.4
clamping zon
The annular part of theé disk within which the clamping force is applied by the clamping device.

4.5

control track
A track containing the information on media parameters and format necessary for writing, reading and erasing
the 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.

4.10
entrance surface
The surface of the disk on to which the optical beam first impinges.

4.1
Error Correction Code (ECC)
An errgr-detecting code designed to correct certain kinds of errors in data.

412
field
A subdlivision of a sector.

413
format
The arfangement or layout of information on the disk.

414
fully rewritable disk
An optical disk in which the data in specified areas can be‘rewritten by an optical beam.

415
groove
See 4.19.

416
hub
The central feature on the disk which' interacts with the spindle of the disk drive to provide radial centring and
the clamping force.

417
interlepving
The prpcess of allocating the physical sequence of units of data so as to render the data mpre immune to
burst efrors.

418
Kerr rgtation
The rofation of the plane of polarization of an optical beam upon reflection from the recording lalyer, as caused
by the magneto-optical effect.

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.

© ISO/IEC 2005 — All rights reserved 3
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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 Subdivisions of a sector which are named 'mark’ are not marks in the sense of this definition.

4.23

optical disk
A disk that willlaccept and retain information in the form of marks in a recording layer, that can be\read with an
optical beam.

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

4.25
physical tracl't
The path which is followed by the focus of the optical beam during one revelution of the disk.

4.26
physical track group
A fixed numbef of consecutive physical tracks in the Data Zone.:

4.27
pitch
The distance between adjacent physical track centrelines, measured in a radial direction.

4.28
polarization
The direction df polarization of an optical.beam is the direction of the electric vector of the beam.

NOTE 2  The|plane of polarization isythe plane containing the electric vector and the direction of propagatiop of the
beam. The polafization is right-handed\when to an observer looking in the direction of propagation of the beam, the end-
point of the elecjric vector would appear to describe an ellipse in the clockwise sense.

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

NOTE 3 It is|specified as a maximum power that may be used without damage to the written data. Lower power may
be used provide tat e Sigrial-to-noise ratio anda otner requirermients Or tis fnernatorial sStanddrd are met.

4.30
recording layer
A layer of the disk on, or in, which data is written during manufacture and/or use.

4.31

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.

4 © ISO/IEC 2005 — All rights reserved


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

ISO/IEC 22533:2005(E)

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

4.35
substrate
A trangparent layer of the disk, provided for mechanical support of the recording layer, thrqugh which the
opticallbeam accesses the recording layer.
4.36

zone
An annular area of the disk.

5 Conventions and notations

5.1 Rgpresentation of numbers
A meapured value is rounded off to the least significant digit of the corresponding specified vplue. It implies
that a ppecified value of 1,26 with a positive tolerance of +0,01, and a negative tolerance of[-0,02 allows a
range ¢f measured values from 1,235 to 1,275.

Lettersjand digits in parentheses represent ttumbers in hexadecimal notation.

The sefting of a bit is denoted by ZERO or ONE.

Numbars in binary notation and bit combinations are represented by strings of digits 0 and 1.

Numbadrs in binary notation.and bit combinations are shown with the most significant bit to the Igft.

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

In each field the data is recorded so that the most significant byte (byte 0) is recorded first. Wjthin each byte
the least significant bit is numbered 0 and is recorded last, the most significant bit (numbered 7 in an 8-bit
byte) is recorded first. This order of recording applies also to the data input of the Error |Detection and
CorrectionCircuits and to their output.

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

© ISO/IEC 2005 — All rights reserved 5
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DDS
DMA
ECC
FA1
FA2
ID
LSB
MO

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

Least Significant Byte
Magneto-Optical

MSB
oDC
PA
PDL
RLL (1,7)
RIW
SDL
SM
TIA
VCO
VFO
ZCAV

7 General

The optical dis
optical disk.

The case is a
automatically v

The optical dis

Most Significant Byte

Optical Disk Cartridge
Postamble

Primary Defect List

Run Length Limited (code)
Rewritable

Secondary Defect List
Sector Mark

Time Interval Analyser
Voltage Controlled Oscillator
Variable Frequency Oscillator

Zoned Constant Angular Velocity

description of the optical disk cartridge

k cartridge which is the subjéct-of this International Standard consists of a case contai

protective enclosure_for the disk. It has access windows covered by a shutter. The windg
ncovered by the drive when the cartridge is inserted into it.

k is recordablé on one side. Data can be written onto the disk as marks in the form of m

ning an

WS are

agnetic

domains in thg recording’ layer and can be erased from it with a focussed optical beam, using the thermo-

magnetic effeq
The data can |
recording laye

t. Data may be directly written over existing data by modulating the intensity of the opticg
e read.with a focussed optical beam, using the magneto-optical effect. The beam acces
through the transparent substrate of the disk.

| beam.
ses the

8 General

requirements

8.1 Environments

8.1.1 Testing environment

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

temperature

relative humidi

:23°C+2°C
ty 245 % t0 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.
8.1.2 Operating environment

This |

International Standard in the specified test environment provides data interchange over the'sy
of envifonmental parameters in the operating environment.

The operating environment is the environment where the air immediately surrounding-the optica
has theg following properties:

Tempédrature :5°Cto55°C

relativg humidity :3%1t085%

absolufe humidity : 1 g/m3 to 30.g/m3

atmospheric pressure : 60 kPa'to 106 kPa

temperature gradient : 10.°C/h max.

relativg humidity gradient ~10 %/h max.

air clegnliness : Office environment (see Annex Q.1)
magnetic field strength at the recording layer for

any copdition under which a beam is in focus : 36 000 A/m max. (see Annex Q.2)
magnetic field strength at the recording layer

during pny other condition 148 000 A/m max.

No condensation on or in the optical disk cartridge shall occur. If an optical disk cartridge has bg

conditi

bns outside those specified in this Clause, it shall be acclimatized in an allowed operatin

for at I¢ast 2 h before use. (See also Annex O)

8.1.3

The op
range

Storage environment

tical disk-cartridge without any protective enclosure shall not be stored in an environm

ments of this
ecified ranges

| disk cartridge

en exposed to
g environment

ent outside the

bllowed for storage. The storage environment is defined as an environment where the air immediately

surrouvrding the optical disk cartridge has the following properties:

temperature :-10°Cto55°C

relative humidity :3% 1090 %

absolute humidity : 1 g/m3to 30 g/m3

atmospheric pressure : 60 kPa to 106 kPa

temperature gradient : 15 °C /h max.

relative humidity gradient : 10 %/h max.

air cleanliness : Office environment (see Annex Q.1)
magnetic field strength at the recording layer : 48 000 A/m max.
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No condensatio

n 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 Temperat

ure shock

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

from, the drive

8.3 Safety re

The cartridge s
or in any fores

8.4 Flammal

ﬁuwements

peable use in an information processing system.

ility

The cartridge @nd its components shall be made from materials that comply with_the flammability class

materials, or b

9 Referen

The Reference
used to test w
critical compor
for tests in spe

btter, as specified in Standard ECMA-287.

ice Drive

Drive is a drive several critical components of which have well defined properties and v
ite, read and erase parameters of the disk for conformance to this International Standa
ents vary from test to test. This Clause gives an“outline of all components; components
cific Clauses only are specified in these Clausés.

9.1 Optical system

The basic set
parameters is

up of the optical system of the ‘Reference Drive used for measuring the write, read ang
shown in Figure 1. Different cemponents and locations of components are permitted, p

that the performance remains the same as.that of the set-up in Figure 1. The optical system shall be sy

the detected |

accuracy of the

In the absencs
signal of deted

direction. The

ght reflected from the .entrance surface of the disk is minimized so as not to influen
measurements.

of polarization changes in the disk, the polarizing beam splitter J shall be aligned to m
or K4 equaldo'that of detector Ky. The direction of polarization in this case is called the

phase retarder N shall be adjusted such that the optical system does not have more th

hall satisfy the safety requirements of Standard ECMA-287, when used in the intended manner

for HB

hich is
rd. The
critical

| erase
ovided
ch that
ce the

bke the
neutral

an 2,5°

phase retardafjon between the neutral polarization and the polarization perpendicular to it. This position of the

retarder is call

The phase reta

bd the heutral position.

The beam splitter J shall have a p-s intensity reflectance ratio of at least 100.

The beam splitter E shall have an intensity reflectance Rp from F to H of nominally 0,30 for the neutral
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 sha

Il be multiplied by

© ISO/IEC 2005 — All rights
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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.

h b
L
'&' e J P> ch2
R L1
N K
H = 1
C D E F G
% 5
A
A Laser diode H Optional half-wave plate
B Collimator lens N Phase retarder
C Optional shaping prismi 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 Polarizing-beam splitter M Tracking Channel (see 20.3)
F Objective lens 11, I Tracking signals from photodiode K
G Ogptical disk
Figure 1 - Optical system of the Reference Drive

9.2 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) Polarization 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 i

n20.2.2,24.2.2,24.3,24.4, 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 optical bea

m, which is rotated over at least 180 °.

9.3 Read cha

Two read cha
shall be used 1
otherwise stat
reading the us|
optical effect ¢
have a flat res
equalized befg

The signal frg
Butterworth lo

9.4 Tracking

The Tracking
radial tracking
Reference Dri

channel. The @

The requireme
in 20.2.4.

9.5 Rotation

The spindle s
direction of rot:

nnels

or reading the embossed marks, using the diffraction of the optical beam by the marks.
bd, the signal of Channel 1 is not equalized before detection. Channel 2+shall be u

f the marks. The read amplifiers after the photo-detectors in Channel, 1 and Channel
ponse within 1 dB from d.c. to 40 MHz. Unless otherwise stated, the’ signal of Channel
re detection.

m Channel 2 is not equalized before detection. The signal”shall be filtered with a
v-pass filter with a cut-off frequency of one half the ChannéDclock frequency.

channel of the drive provides the tracking error'signals to control the servos for the ax
of the optical beam. The method of generating the axial tracking error is not specified
ve. The radial tracking error is generated- by a split photodiode detector K3 in the t

ivision of the diode runs parallel to thesimage of the tracks on the diode.

nts for the accuracy with which the focus of the optical beam must follow the tracks is sj

of the disk

nall position the disk as specified in 12.4. It shall rotate the disk at 50,0 Hz + 0,5 H
ption shall be counter-clockwise when viewed from the objective lens.

nels shall be provided to generate signals from the marks in the recording layer.” Channel 1

Unless
sed for

er-written marks, using the rotation of the polarization of the optical beam due to the magneto-

2 shall
is not

3-pole

ial and
for the
racking

ecified

z. The

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 rigid protective container of rectangular shape. It has a spindle window on Side A to allow the
spindle of the drive to clamp the disk by its hub. Both Side A and Side B of the case have a head window, the
one on Side A for the optical head of the drive, the other one on Side B for the magnetic head providing the

necess
covers
cartridg

10.2 Reference planes of the case

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

be corj
measu
three p
(see A
feature

10.3 Dimensions of the case

The di
operati

10.3.1

The tofial length of the case shall be

them upon removal from the drive. The case has features that enable a drive to reject
e, write-inhibit and reflectance detection features, and gripper slots for an autochanger.

strained such that four reference surfaces S1 to S4 on Side A of’the case lie in
ring those dimensions of the case in 10.3 which are referenced.to this plane. The inte
lanes defines the centre of the location hole. The centre of theralignment hole shall lie
hnex K). A dimension of a feature referenced to one of the\planes is the shortest dis
to the plane.

mensions of the case shall be measured in thé“test environment. The dimensions of
hg environment can be estimated from the dimensions specified in this Clause.

Overall dimensions (see Figure 3)

ary magnetic fields. A shutter uncovers the windows upon insertion into the drive, and automatically

a mis-inserted

The case shall
plane Z when
rsection of the
in the X plane
ance from the

he case in an

L4=94,0 mm £ 0,3 mm
The digtance from the top of'‘the case to reference plane X shall be
Ly|=76,0 mm %+ 0,2 mm
The digtance fromdhe bottom of the case to reference plane X shall be
L3l=18;00mm £ 0,2 mm
The totalwidth-ofthe-case-shalt-be
+ 0,0 mm
L4=90,0 mm
-0,4 mm

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

Ls

=85,0 mm + 0,3 mm

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

Le

=50mm 0,1 mm

© ISO/IEC 2005 — All rights reserved
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The corner at t

he top shall be rounded with a radius

R1{=15mm0,2mm

and the two co

rners at the bottom with a radius

Ro=2,0mm £ 0,2 mm

In the zones extending

L7 =8,6 mm min.

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

Lg=6,0n

The eight long

m £ 0,2 mm

edges of the case shall be rounded with a radius

+0,2 mm
R3=0,3 nnm
-0,0mm
10.3.2 Locatipn hole (see Figure 3)

The centre of

the hole shall e

D4 = 3,60

held to a depth
Lg=1,5m

The location h

+ 0,00 mm
mm

- 0,06 mm

m min.

ble shall extend below planeZ by

L1g=4,0 mm min.

with a diamete

The location h

The lead-in ed

I equal to, or greater than D4

ble shall hot'extend through Side B.

pes shall be rounded with a radius

R4 = 0,5 mm max.

10.3.3 Alignment hole (see Figure 3)

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

L11=80,0 mm £ 0,2 mm

from reference plane Y.

12

© ISO/IEC 2005 — All rights reserved

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



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

ISO/IEC 22533:2005(E)

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

+ 0,00 mm
L12 = 3,60 mm

- 0,06 mm

+ 0,2 mm
L13 =4,4 mm

-0,0mm

held to a depth Lg, below which the alignment hole shall extend to L4g, with dimensions equal to, or greater
than, Lo 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)
Side A|of the case shall contain four reference surfaces S1, S2, S3 and S4.
Surfacgs S1 and S2 shall be circular with a diameter
D4 =7,0 mm min.
S1 shdlll be centred on the location hole, and S2 shall be eéntred on the alignment hole.
Surfacgs S3 and S4 shall be circular with a diameter
D4 =6,0 mm min.
with their centres located at

L1y =54,0 mm £ 0,2 mm
L4 =1,0 mm £ 0,2 mm and

L1 =81,0mm £ 0,2 mm
No portion of the case 0r of the shutter mechanism (see 10.3.8) shall protrude more than
L4 = 0,15 mm-max.

beyond plape Z.

10.3.5 'Bﬁ&ﬂtﬁ‘(‘Scc F;\_..juu= 5)

The case shall have two symmetrical 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 13
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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 detents originate from

L1g =65,5mm £ 0,2 mm

Log = 4,0 mm max.

Ly1=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 Functi

The case shall

&)\

pral-Areas-{see-Figure

v

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

Loo = 8,2 mm min.

Its width shall

Functional Are|

be at least equal to Ly3, and its centreline shall be located on the intersectionof planes Y

A FA1 shall have the dimensions

L23 = 4,4
L24 =3,6

Its centreline |

i

m min.

m min.

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

Ly5=7,8 mm £ 0,2 mm

from plane X.

Functional Are|

Bide B shall have an opening corresponding-i¢’the surface of Functional Area FA1.

A FA2 shall have the dimensions Ly3, Loy and

Ly = 4,0 mm min.

Its centreline s

Ly7=12,8
There shall be
The cartridge s

The two Funct
on the disk is

hall be in plane Z, and parallel'to plane X at a distance

mm £ 0,2 mm

no opening in Side B corresponding to Functional Area FA2.
hall have a/device capable of either closing FA1 or FA2.

onal-Areas shall indicate the reflectance of the disk in the cartridge and whether or not
ermitted, as specified in Table 1 (see also Figure 6).

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

Lyg = 0,3 mm max.

from plane Z.

14

and Z.

writing
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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.

The width of the window shall be given by

L33: 11,0 mm

and

L3|1 =11,0 mm

The topp of the window shall be given by radius

R-

originating from Log and

Lap =27,0 mm £ 0,05 mm

The arg¢a bounded by Ry and the top of the case shall be recessed from plane Z by

+ 0,2 mm
L33 =2,0mm
-0,0 mm
over the width of the window.
The battom of the window shall be the arc of the semi-circle which smoothly joins the sides of th
centre pf the semi-circle shallbe defined by Log and L3o.
Side B| of the case shall have a window to enable the magnetic head of the drive to access
dimengions of the window are referenced to a centreline, located at a distance Log from plane

the win

+0,2mm

-0,0mm

+0,2mm

-0,0mm

= 44,3 mm min.

dow shal-be given by L3g and L34. The window shall extend from

L3

=,40,0 mm max.

e window. The

the disk. The
Y. The width of

to the arc of Ry, originating from Log and L35.

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

+0,0 mm

L35 =4,2mm

from pl

-0,4 mm

ane Z.

The two inside corners shall be rounded with a radius

Rg=2,0 mm max.

© ISO/IEC 2005 — All 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 following di
on Side A:

on Side B:

on the top

mensions, given in 10.3.7:

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

L3 to L3y;
from L34 up to the top of the case, and from L3g to L3q;

. from plane Z to L33, from L3g to L31, from L35 up to Side B, and from L3g to L34.

The shutter shall be free to slide in a recessed area of the case in such a way as to ensure that the
thickness of the case and shutter does not exceed Lg by more than L47.

The shutter shall have one edge against which the shutter opener of the drive can push to 06pen the

When the shu

L36 =79,0

from plane Y.
L37 =555

shall be suffici
the edge to

L38 =547

er is closed, this edge shall be
+0,0 mm

mm
-0,3mm

\ movement of the edge to

mm min.

ent to open the windows to the minimum size specified in 10.3.8. It shall be possible t

mm max.

without exceedling the shutter opening force as specified in 10.4.5, while leaving the minimum size

open.

10.3.9 Path fq
The profile on

The path shall
L39 =81,0

to

r shutter opener and shutter'sensor notch (see Figure 9)
he top of the case provides a path over which the shutter opener of the drive can travel.

run from

mm % 0,3 mm

+0,3 mm

L40 =57,5

mm

overall

shutter.

D move

window

at a distance

-0,0 mm

L41=74,2 mm £ 0,1 mm

from plane X.

The lead-in 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
L4o = 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

Rg=1,2mm £ 0,2 mm

When fhe shutter edge is moved to L3z, a length of at least (L4 -L37) of the notch shall be|exposed. This
enablep a drive to confirm that the shutter is fully open.

10.3.10 Mis-insert protections (see Figure 10)

The profile on the top of the case shall have two features to prevent the case from being inserfed in the drive
upsidetdown.

The firgt feature is a notch intended to capture and block the shutter apéner of the drive if the [case is loaded
upsidetrdown. It shall have a width from

L4y =4,6 mm £ 0,2 mm
to

Lgs=1,0mm £ 0,2 mm
and a depth

L4 =3,1 mm £ 0,2 mm

below {he top of the case.
The right-hand edge of the notch shall be
Lafp = 75,4 mm £ 0,2(mm
above plane X.
The cofners of\this notch shall be rounded off by radii

R10-50,3 mm max.

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
chamfer shall have an angle

Ary=45°+2°
and a height

L4g =5,0 mm £ 0,3 mm

© ISO/IEC 2005 — Al rights reserved 17
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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

+0,3 mm
L50 =4,0 mm

-0,U0mm

The lower edgg of a slot shall be

+ 0,0 mm

L51 =23, mm

-0,3mm

above the bottpm of the case.

The corners oflthe gripper slots shall be rounded off by radii

Ri2=0,4 mm £ 0,2 mm

R43=0,5mm £ 0,2 mm

10.3.12 Label jarea (see Figure 12)
The case shalllhave one connected label area on Side A, the bottom and Side B, with dimensions

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

Ls4 =30,d mm £ 0,2 mm
and
Lss=1,2 mm £ 0,2 mm
The four corndrs of the area shall be rounded with a radius

R14 = 2,0 mm max.

When there is notabet, thearea shaftbe 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.

18 © ISO/IEC 2005 — All rights reserved
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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 Annex B. The

requirement-guarantees-that-a-cariridge-can-be-consirained-n-theproperplanec-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 ngt exceed 1,5 N.

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

© ISO/IEC 2005 — All rights reserved 19
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Shutter
figure 8 Shutter sensor notch
figure 9

Slot for shutter opener
tigure 9

("~

] Side B
Label area
~
figure 12 \ %
~d
Detent for autoloading
figure 5
Side A Mis-insert protection
figure 10
Rleference _—T
syirface S4
filgure 4 Detent for autoloading
| — figure5
. Reference surface S3
Alignment figure 4
hole
figure 3
g 10) \
/ | \ Gripper slot

Tigure 1T
Reference surface S2 l%
O

figure 4 Location hole
~ figure 3
Label area E \\ g
figure 12 Reference surface S1
Spindle and figure 4
head windows
figure 7 FA1 and FA2
figure 6

95-0145A

Figure 2 — General view of the case
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Figure 3 — Overall dimensions, viewed on Side A
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Figure 4 — Reference surfaces on Side A
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Figure 5 — Detents, seen on Side A
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Figure 6 — Functional Areas FA1 and FA2, seen on Side A and in cross-section
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Figure 7 — Spindle and head windows on Side A 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 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 Ilteference axis and plane of the disk

Some ¢imensions of the hub are referred to a disk reference plane P. The disk reference.plane P is defined by
the peffectly flat annular surface of an ideal spindle onto which the clamping zone.of the disk i$ clamped, and
which EF normal to the axis of rotation of this spindle. This axis A passes through'the centre of the centre hole
of the fub, and is normal to plane P.

11.3 Dimensions of the disk (see Figure 13)

The difnensions of the disk shall be measured in the test environment. The dimensions of |the disk in an
operating environment can be estimated from the dimensions spécified in this Clause. The oufer diameter of
the disk shall be

+ 0,1 mm

87,4 mm

-0,2mm

Excludjng axial deflection (see 11.4.5), the total thickness of the disk without the hub shall not ekceed 1,4 mm.
The digmeter 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

+ 05012 mm
D5 F 4,004 mm
0,000 mm

The outer diameter of the hub shall be

+0.0mm
Dg = 15,0 mm

-0,2mm

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 t

he centring hole above reference plane P shall be

hz = 0,8 mm min.

The centring 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

mm + 0 1 mm

by radius
R15 =0,2
The outer edg
by radius
R'IG =04
The hub shall
Dg=13,0
D10 =6,0

and its adsorb
4,5N.

11.3.2 Clamp

e of the centre hole shall have a chamfer C, of 45° by 0,4 mm £ 0,1 mm or shall be~toun

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

mm min.

mm max.

ent force measured by the test device specified in Aarex M shall be in the range of 3

ng zone (see Figure 13)

The outer diameter of the clamping zone shall be

D;=21,0
The inner diani

Dg = 16,0

mm min.
eter of the clamping zone shall-be

mm max.

11.4 Mechanical characteristics

All requiremen

11.4.1 Material

ts in this Clause shall be met in the operating environment.

The disk shall

ded off

,ON to

béimade from any suitable materials such that it meets the requirements of this Intern

ational

Standard. The only material properties specified by this International Standard are the magnetic properties of
the magnetizable zone in the hub (see 11.3.1) and the optical properties of the substrate in the Information
Zone (see 11.5).

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
directign normal to the Disk Reference Plane P, shall not exceed = 0,15 mm for rotational frequencies of the
disk aq specified in 9.5. The deviation shall be measured by the optical system as specified\in9|1.

< Dy <

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

© ISO/IEC 2005 — Al rights reserved 33


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

ISO/IEC 22533:2005(E)

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 in the recording layer in the Information Zone is measured as seen by the
optical head of the Reference Drive. Thus it includes the distance between the axis of rotation of the spindle
and reference axis A, the tolerances on the dimensions between axis A and the location of the track, and
effects of non-pmiformitiesmthemdexof Tefraction:

The runout, dgfined as the difference between the maximum and minimum distance of the centré of any track
from the axis ¢f rotation, measured along a fixed radial line over one revolution of the disk, shall not exceed
40 um at a rotational frequency of the disk as specified in 9.5.

11.4.8 Radial|acceleration

The maximum)| allowed tracking error emax (see Annex N) shall not exceed + 0,04 um, measured usjng the
Reference Senvo for radial tracking of the tracks. The rotational frequency of the disk shall be as spegified in
9.5. The statlonary part of the motor is assumed to be motionless™(no external disturbanceg). The
measurement ghall be made using a servo with the transfer function

Siw

( w 2 1+w

Hs(l w):'—x[.—oj X A o
B iw lw

1+ —

3w

where ©=2nf @y/2n=3400 Hz, i=+/-1
or any other se¢rvo with |1+H| within 20 % of |1+Hg| in the bandwidth of 50 Hz to 170 kHz. Thus, the digk shall

not require a |radial acceleration of more(than 6,1 m/s2 at low frequencies from the servo motor| of the
Reference Servo.

11.4.9 Tilt

The tilt is the pngle which the -normal to the entrance surface, averaged over an area of 1 mm in diameter,
makes with thg normal toplane P. It shall not exceed

Radialltilt 4,8 mrad
Tangeptial tilt 1,5 mrad
Variation of combined tilt in one rotation 3,0 mrad peak-to-peak

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.
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11.5.2 Thickness of the substrate

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

n3 . n?+0,2650

0,5093 x
n2-1 n?+0,5929

mm £ 0,05 mm

where n is the index of refraction.

11.5.3 Birefringence

The efiect of the birefringence of the substrate is included in the measurement of the imbaIanch of the signals
in Channel 2 of the Reference Drive (see 25.2).

11.5.4 |Vertical Birefringence
The principal vertical birefringence value shall be contained as follows:
0%|Np-Nz|<50x17®

where Np is the index of refraction along any direction in the plané:of-the disk and Nz is the index of refraction
normallto the plane of the disk (see Annex S).

11.5.5 |[Reflectance

11.5.5/1 General

The reflectance R is the value of the reflectanee on-land of an unrecorded, grooved area of th¢ Data Zone of
the disk measured through the substrate and«does not include the reflectance of the entrance suirface.

The ngminal value R of the reflectancé shall be specified by the manufacturer in byte 3 and [byte 19 of the
Contro| Tracks (see Annex E).

11.5.5.2 Measured Value

The measured value Ry, ‘of’'the reflectance shall be measured under the conditions a) to f) of 9{2 and those of
20.2.2 psing the splityphoto detector (I1+/2)oL.

Measufements shall be made in the Data Zone in any track without embossed data fields.

11.5.5.3 CRequirement

The value of R at the standard wavelength specified in 9.2 shall lie within the range of 0,15 to 0,30 (see
Annex L).

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

-R
Mmax Miin < 0,1 3

max Minin
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Where R

R

Mmax

Mmin

is the maximum value of measured reflectance in the Data Zone

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

12 Interface between cartridge and drive

12.1 Clamping method

When the cartridge is inserted into the drive, the shutter of the case is opened and the drive spindle engages
the disk. The disk is held against the spindle by an axial clamping force, provided by the magnetizable

material in the
provided by th
spindle shall s

12.2 Clampi

The clamping 1

12.3 Capture cylinder (see Figure 14)

The capture cy
to be, just prio
the point on ax

The size of th
referred to pe
tolerances of {
centre of the h

The bottom of

Ls7 = 0,7 mm min.

above plane Z

Lsg = 2,3 mm max.

above plane Z
R17 = 1,4

and its centre

e centring of the axis of the spindle in the centre hole of the hub. A cup-shaped turntabl
Ipport the disk in its clamping zone, determining the axial position of the disk in thelcase.

hg force

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

to capture, and with the cartridge constrained as in 10,4.4.)The centre of the hole is def
is A at a distance h¢ below plane P (see 11.3.1 and Eigure 13).

b cylinder defines the permissible play of the disk.inside its cavity in the case. The cyl
rfectly located and perfectly sized alignment<and location pins in the drive; it inclug

ib.

the cylinder is parallel to plane Z, and'shall be located a distance
The top of the cylinder is.ocated a distance
The radius ofithe cylinder shall be

mm max.

bhall'be given by the nominal values of Lyg and L3; in the drive.

disk is
of the

linder is defined as the volume in which the spindle can expect the centre of the hole in {he hub

ned as

nder is
es the

hose dimensions of the case and the disk which are between the two pins mentioned and the

12.4 Disk position in operating condition (see Figure 14)

When the disk

is in the operating condition within the drive, the position of plane P of the disk shall be

Lsg=2,4 mm £ 0,1 mm

above plane Z

R18 =0,1

and a centre gi

36

of the case, and the axis of rotation shall be within a circle with a radius
mm max.

iven by the nominal values of Lyg and Ljo.
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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 - -0 %
t 5 -
L3
Ri7 Ris
\
D ~—~—— ] C
N\ ‘ H
L59 \ L57 L58
SIS B —
R \ \
R R \
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 Informatio

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

This International Standard distinguishes between physical and logical tracks. A logical track is a part of a

physical track

Physical track
except for pref
is a trench-like
each land-gro
Track), the ofl
determined by

Sector
Mark 1 Groowe ID

gooo
gooo
gooo
gooo
gooo

Sector

Mark 1 Groove IID

00000
O
00000

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

5 consist of adjacent land-groove pairs. Both lands and grooves form continuous)360 °
prmatted Header areas, where pre-recorded marks are formed in non-grooved-areas. A
feature, the bottom of which is located nearer to the entrance surface thamthe land.
pbve pair, there are two Recording Tracks, one is located on the centreline“of the land

the requirements in Clause 21.

spirals
groove
Within

(Land

ner is located on the centreline of the groove (Groove Track). The. shape of the groove is

0000EEJ0000 8 0000 0000030 oo 8 0000 000000 O

Liand Land Land

0000J0 30000 % 0000 0000030 oo % 0000 000000 O

Land Land Land

Sector Sector
Recording Field Mark 2 Land ID Recording Field Mark 1 Groowe ID Recording Fjeld
( Groove ] Groove ] D D D D Groove ]
Land D D D |:| Land Land
( Groove ] Groowe ] D D D D Groove ]
Land D D D D Land Land
( Groowe ] Groove ] D D D D Groove ]
Land D D D |:| Land Land
( Groove ] Groove ] D D D D Groove ]
Land D D D D Land Land
( Groove ] Groove ] D D D D Groove ]
Figure 15a — Frack and Header Geometry in Data Zone
Sector Sector
Recording ‘Field Mark 1 Groowe ID Recording Field Mark 1 Groowe ID Recording Hield

0000
0000

Fim W O O e W e W W e B W Y P W e W W Fim W O O s W e W W B W Y P W e W W anooc—

0
00000

3 0 1

Land Land Land

50000

O O O
L0000 000000 oo 8 0000 000000 L3000 8 0000 000000 L3000

Land Land 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 Sector Sector
Mark 2 Land ID Recording Field Mark 1 Groowe ID Recording Field Mark 2 Land ID Recording Field
Disk Outer T ( Groove ] D D D D ( Groove ] ( Groove )
D D D D Land Land ] ﬂ ﬂ ﬂ Land
[ Groove ] [ Groove ] Groove ]
000n Land : Land : Land
Zone A ( Groove ] H H
: Land H Land H Land
: [ Groove ] [ Groowve ]
H Land Land Land .
[ Groove :. -[ Groowve ]' I Groove ]-
Zone Boundary Land _E E Land E Land
Groove ) : .
E Land H Land H Land
H B ( Groove ) ( Groove )
1}
[ Laru Lard Lart
[ Groove ] [ Groove ] [ Grooye ]
Land Land Land
Zone B [ Groove ] D D D D [ Groove ] [ Grooye ]
Land Land D D D D Land
[ Groove ] D D D D [ Groove ] [ Grooye ]
D D D D Land Land D D D D Land
Disk Inne| ( Groove ) D D D D ( Groove ] ( Grooye )

Figure 15¢ — Track Details at Zone Boundary

Figure 15 — Land and Groove Recording Track Geometry

13.2 Direction of track spiral

The digk shall rotate counter-clockwise as viewed.from 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 distahce between adjacent physical track centrelines, measuyed in a radial
directign. It shall be 0,67 ym + 0,05 pm.

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

14 Track format

Embogsed 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 TWO's complement, thus track - 1 is indicated by (FFFF).

14.2 Logical Track layout

On each logical track there shall be 17 sectors.
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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. The clock frequency of Header is one third of Gap and recording field except Control Zone. These

values are forreference only The absolute frequency and period shall be adjusted so that there are the

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

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

where 12 is th¢ number of Channel bits per byte and 2 628 is the number of bytes per sectos;:

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

Lead-in Zone Buffer Zone 27,66 36,15 82,98 12,04
Test Zone 27,66 36,15 82,98 12,04
Band 0 27,66 36,15 82,98 12,04
Band 1 26,55 37,66 79,66 12,55
Band 2 25,45 39,30 76,34 13,1
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 Zone 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 20,04
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.

40
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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 sector shall comprise a Header, a Gap and a Recording field in which 2 048 user data bytes can be
recorded. The Header of each sector shall be embossed. The Recording field can be empty, user-written or

embosﬁwmmﬁrmmmmmm
Tolerapces allowed by 14.2 are taken up by the Buffer, i.e. the last field of the sector.~The

Headef field is 69 bytes, the length of the Gap is 8 bytes for Control Zone and 20 bytes fof Othe

The layout of a sector is shown in Figure 16. The numbers indicate the length of fieldlin-bytes.

in other zone.
e length of the
r Zone.

SM1 VFO1 AM ID4 VFO» AM IDo PA
8 31 1 5 16 1 5 2
Pattern G1 (69 bytes)
SM2 Space
8 61
Pattern G269 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
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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-formatted Header pattern in the Control zone shall be pattern G1 as shown in Figure 16(a) and (c).

The Land areg corresponds to this zone shall be pattern L2.
SM1 pattern
6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 00dJo01
Space
Mark
SM2 pattern
| 6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 0001 01
|
Space
Mark [ |
Long Mark Ledd-in
Sector Mark
Figure 17 — Pattern of the Sector Mark
15.3 VFO fijlds

There shall be three fields designated VFO4, VFO, and VFOg to synchronize the VFO.

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

I

Mark |

VFO4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 ..564
Channel
bits

Spacg

Mark

Figure 18 — Detail of Channel bit pattern.for VFO fields

The starting bits of VFO, is ZERO ONE ZERO. It shall be cansidered 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 VFO and the
leading edge of the first mark of the following Address Mark. This value shall be such to progluce the same
pattern| thereafter as the other VFO fields and to.end this field in the trailing edge of an embossgd mark.

The start of the VFO3 field shall be not-more than 6 Channel bits from the ideal position given in this

International Standard. This tolerance allows for timing inaccuracies of the optical drive controfler and will be
compepsated for by the Gap preceding the VFO4 field and by the Buffer field at the end of the sgctor.

15.4 Address Mark (AM)
This figld is intended to/give to the drive byte synchronization for the following ID field.

The AM is a Channel 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:

000070080 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 §th bytes

These two bytgs shall specify a 16-bit CRC computed over the first threebytes of this field (see Annex

When the first
used as input t

When the first
are used as in

fwo data bits of the ID field are to be encoded using-Table 3, the last Channel bit from the¢
o the encoder.

three Channel bits of the ID field are to be decoded using Table 4, the last two bits from
but to the decoder.

).

b AM is

the AM

15.6 Postanjbles (PA)
This field shall|follow the ID2 and Data field and-be equal in length to 12 Channel bits as shown in Figufe 19.
PA o ™1 o ? o0 1 0 1 0 1 0 1
Space O o |
I
M a-rK [
Figure 19— Bitdeciston im Postambies

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.

Th fir ldchall hava Ao lanath acual + Lhit It cohall ha racardad wwith tha Channal hit tt .
is figle-shal-h length-equalk-t bits—-shal-be-recorded-with-the-Ghannel-bitpattern:

Ho
TTOo— T

D100 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 10x0

where fhe 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 xis set to ZERO.
15.9 Data field

The D3ta field is intended for recording user data.

This figld shall consist of

- P 458 bytes comprising

P 048 user bytes

102 bytes for CRC, ECC and Resync
B bytes set to (FF)

This figld in Control Zone shall consist.of

- 558 bytes comprising

b12 user bytes

142 bytes for CRC,"ECC and Resync
4 bytes set to(FF)

The digposition.of these bytes in the Data field is specified in Annex D.

When thédirst two data bits of the Data field are to be encoded using Table 3, the last Channel bit from the
Sync fieldtsusedas illpui totheencoder:

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 by

tes 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 be

used.

The Resync fie

Ids shall be inserted between the bytes of the Data field as specified in Annex D.

15.10 VCO lock pattern field (VLP)

VCO lock pattern shall exist only in the control zone and contain 1 500 Channel bits. It shall be continuous 3T

pattern as sho

0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 14,50
Chann
Space bits
MarK
Figure 20 — Detail of Channel bit pattern for VLP
15.11 Buffef field

The Buffer fieldl shall have a nominal length of 360 Channel bits.in‘Control Zone and 336 Channel bits i

zone. This fiel
electrical and 1

This field is ne
Second, the td

data, as deterfnined by the runout of the track and-the speed variations of the disk during writing of th

Fourth, to ens
been erased.

16 Recordi

The 8-bit bytes
to Table 3 and
and Annex D.
produce mark
corresponds td

vn N Figure ZU. It shall maintain the continuity or FLL synchronization.

| shall not contain any data and is needed to allew for drive motor speed tolerances an
hechanical tolerances.

eded for four reasons. First, the tolerancg on the header-to-header distance as specified
lerance in the start of the VFOgs field.as specified in 15.3. Third, the actual length of the

ire that all data written previously; the length of which is subject to the above toleranc

hg code

in the two ID fields and in the Data field shall be encoded to Channel bits on the disk ac
Annex D. Ghannel bits in these fields shall be decoded to information bits according to ]

el

n other
d other

in 14.2.
written

e data.
Bs, has

cording
[able 4

Al other fields in a sector have already been defined in terms of Channel bits. Write pulsgs shall

D

in a«manner such that the edge between a mark and a space, or a space and
a Channel bit that is a ONE.

The recording

code used 10 record all data In the Tormatied areas Of the disK shall be the run-lengtn

code known as RLL (1,7) as defined in Tables 3 and 4.
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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 01 01,10 or 11 000
0 10 00 or 01 101
0 10 10 or 11 010
0 11 00 010
0 11 01,10 or 11 100

The encoding shall start at the first bit of the first byte of the field to be encodedAfter a Resyng field the RLL
(1,7) coding shall start again with the last two input bits of the Resync bytes.

Table 4 — Decoding of Channel bits to information bits

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

bits
10 000 00,01 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

17 Format of the Information Zone

17.1 General déscription of the Information Zone

The Informatien Zone shall contain all information on the disk relevant for data interchange. Tlhe information
compriges embossed tracking provisions, embossed headers, embossed data and, possibly, uger-written data.
In this |Cladse, the term 'data’ is reserved for the content of the data field of a sector, whichf in general, is
transferred to the host. This Clause defines the layout of the information; the characteristics of signals
obtained from this information are specified in Section 4.

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.

© ISO/IEC 2005 — All rights reserved 47


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

ISO/IEC 22533:2005(E)

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-gradual
degradation of|the entire Test Zone due to use. Then each track in this zone will remain representative| for the
characteristics|of tracks in the Data Zone of the disk.

The Test Zong for the manufacturer is intended for quality tests by the media manufacturef-The Test Zone for
drives shall nof 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
For drives 41,828 32 -62
Buffer zone 41,814 30 -30
ata Zone
Band 0 41,80 3550 0 1207
Band 1 40,18 3408 3550 12p7
Band 2 38,57 3 266 6 958 12p7
Band 3 36,95 3124 10 224 12p7
Band 4 35,33 2982 13-348 12p7
Band 5 33,71 2 840 16 330 12p7
Band 6 32,10 2698 19170 12p7
Band 7 30,48 2 556 21 868 12p7
Band 8 28,86 2414 24 424 1207
Band 9 27,24 2272 26 838 12p7
Band 10 25,63 2130 29 110 1207
Band 11 24,01 1232 31 240 748
Control Track Zonég 102
Control Data Zone | 23,007 | 168  [32472
| ead-out Zone
Buffer Zone 22,870 | 17 |32640
Inner Test Zone 340
fof drives 22,856 32 32 657
for manufacturers 22,830 32 32 689
—Buffer Zome 22,804 22414 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
For drives 41,828 32 -62
Buffer zone 41,814 30 -30
Data Zone
Band O 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 19 170 1207
Bandq 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
Contrdl Track Zone
Resgrved Zone 23,007 | 168 | 32472 102
Lead-qut Zone
Buffgr Zone 22,870 | 17 |32640
Innef Test Zone 340
for grives 22,856 32 32 657
for manufacturers 22,830 32 32 689
BufferZome 22,804 224174 479 327721 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 the format of Clause 15. The layout of the Data Zone is specified in Clause 18.

The D3ta 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 logicaltracks per band
conseduently decreases from band to band moving from the outer radius to the inner radius. Wijthin any band,
the angular recording density shall be constant. Each physical track in the band beginsyand ends on the same
radial l|ne.

The higrarchy is thus:

17 sectors = 1 logical track
50(OD) to 28(ID) logical tracks = 17 physical tracks
1 2p7 physical tracks = 1 band (Band 0 to Band 10)
744 physical tracks = 1 band (Band 11)
12 pands = the Data Zone
The Data Zone shall start with track 0 and end with traek 32 471.

18 Format of the Data Zone

two at the end of the band 0. Data Zone shall be interrupted by the Buffer tracks at each Band boundary as

The DEta Zone shall contain four Defech)Management Areas (DMAs), two at the beginning of the zone and
specifig¢d 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 each band
shall bg¢ Buffer; Test and Buffer tracks respectively (see Table 7).

A part pfd¢he Buffer tracks at the beginning and the ending of each band has Sector Mark only,[however track

numb oo allacatad Tho RDuffar and Tact tranlkc chall nat ha ticoad for tha ionr Aata
A2 T UTNMTUUTTOUU. T TTTOU I UTTOUTl UATTUT T UOUUT UTUUNO OTTUAIT TTOUT VU UoU U TUT 0T UooT Uuaataa.

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 contents of the DDS are specified in 18.3; those of the PDL and SDL are specified in 19.5 and 19.6.

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 Rewritablé.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 46 40

isk Definition Structure (DDS)

S shall consist of a table with a length of one sector. It specifies the methed of initializat
sion of the rewritable zones into groups, and the start addresses of the'PDL and SDL.
rded in the first sector of each DMA at the end of initialization of the(disk. The following
on the disk structure shall be recorded in each of the four DDSs.

and shall be divided into two Groups, i.e. one is for Groove traeks and another is for Lan

writable zone is intended for the user to write data into.

ritable zone shall extend from sector 0 of track 6 ©f the groove track to the last sector
and track excluding interrupting buffer tracks and:DMAs 3 & 4. Every band shall be reg

22 to 46 of the DDS as being rewritable.

The lay

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

18.4 Partitioning

During
shall s
shall ¢

initialization of cartridges, the'Data Zone shall be partitioned into 12 consecutive grouy
ban one complete band with the exception of tracks 0 to 5 and 3 460 to 3 465 in band
bmprise full tracks of data-sectors followed by full tracks of spare sectors. The logical

associgted with each grouptaré shown in the Table 7. Each group shall be recorded in the

rewrita

ble.

18.5 Logical block address

Logica
Logica

block ‘address 0 shall be the first sector of the first data track of groove track in th
block address shall be allocated as shown in Table 10.

ion of the disk,
The DDS shall
information in

d tracks.

pf track 32 438
orded in bytes

s. Each group
0. Each group
track numbers
DDS as being

e Band 0. The
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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 LSB (19)
6to13 Reserved (00)
1 Start-Address-ef PBETrackMSB
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,20.Type (01)
43 Group-21 Type (01)
44 Group 22 Type (01)
45 Group 23 Type (01)
46 Reserved (01)
47 Number of Defective Sector, maximum 8 sectors -
48 to H2F Reserved {06}
128 Address of the First Defective Sector (Track Number, MSB) -
129 Address of the First Defective Sector (Track Number) -
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
o Groove Land
T Stat | End | Stat |  End |
0 0, 57952 57953 . 115905
1 115906 | 171 291 171292 | 226 677
2 226678 | 280193 | 280194 | 333709
3 333710 385134 | 385135 ( 436 559
4 436560 | 485570 4855711 534 581
5 534582 | 581263 581068 627945
6 627946 | 672213 | _ 672214 716481
7 716482 | 758 420 7584211 800 359
8 800360 | 839 952 830053 | 879545
9 879546 | 916741 916742 953937
10 953938 | 988787 988788 | 1023637
11 | 10236380, 1043392 | 1043392 1063145

19 Defect management

Defective sectors in the rewritable zone shall be replaced by good sectors according [to the defect
management method described below. The disk shall be initialized before use. This Internatjonal Standard
allows [initialization with jorswithout certification. Defective sectors are handled by a Lineat Replacement
Algorithm and, optionally;-a sector Slipping Algorithm. The total number of defective sectors replaced by both
algorithms shall not be greater than 8 976.

19.1 Initialization of the disk

During|initialization of the disk, the four DMAs are recorded prior to the first use of the disk. Each rewritable
group shal-eentain—a—rumber—offall-racks—fer—data—sectors—fellowed—by—a—rumber—effulltracks for spare
sectors. The spare sectors can be used as replacements for defective data sectors. Initialization can include a
certification of the rewritable groups whereby defective sectors are identified and skipped.

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

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

If the spare sgector area of a group becomes exhausted during certification, the defective sector shall be
handled by thqg Linear Replacement Algorithm. This process involves assigning a replacement.sector fiom the
spare sector afea of another group and cannot be accomplished until the other group has. been certifigd. This
is due to the fact that the next available spare sector is not known until its group is certified, i.e. the $lipping
Algorithm has peen applied.

19.2.2 Linear|Replacement Algorithm

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

The defective [sector shall be replaced by the first available goodyspare sector of the group. If there|are no
spare sectors |eft in the group, the defective sector shall be replaced by the first good spare sector of another
group. The addiresses of the defective sector and of the replacement sector shall be recorded in the SD|L.

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

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

19.3 Disks not certified

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

A defective segtor shall be replaced by the first available good spare sector of the group. If there are ng spare
sectors left in the group, the'defective sector shall be replaced by the first good spare sector of another| group.
The addressegq of the defective sector and of the replacement sector shall be recorded in the SDL.

If there exists @ list.of addresses of the defective sectors in the PDL, these sectors shall be skipped for use
even if the digks‘afe not certified. This process is same as the process specified in 19.2.1 for the dertified
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.

In an 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 (TrackyNumber)
Address of the First Defective Sector (Track 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 Defective.Sector (Track Number)
X-1 Address of the Last Defective’Sector (Track Number, LSB)
X Address of the Last Defeetive Sector (Sector Number)

econdary Defect List (SDL)

The S¢condary Defect List (SDL) is created during initialization and used during and after gertification. All

which replace themy*Each entry in the SDL contains 8 bytes, viz. four each for the address of a
defectiye sector and for.the)address of its replacement sector.

The lisf of addressés- shall contain the addresses of the defective sectors and their replacement sectors. The
addresfses of the-defective sectors shall be in ascending order.

The SIDL shall*be recorded in the minimum number of sector necessary, and it shall begin in the first user data
byte of thé Afirst sector. All unused bytes of the last sectors of the SDL shall be set to (FF)| The following
informati ; .

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
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 Cay)
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 (SectorNumber)

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

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

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

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

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

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

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

Section 4 - Characteristics of embossed information

20 Method |of testing

The format of the embessed information on the disk is defined in Clauses 13 to 18. Clauses 21 to 23 specify
the requirements for-the signals from grooves, Headers and embossed data, as obtained when usjng the
Reference Driye defined in Clause 9.

Clauses 21 to Z3 specify only the average qualily of the embossed Information. Local deviations irom the
specified values, called defects, can cause tracking errors, erroneous Headers or errors in the Data fields.
These errors are covered by Section 6.

20.1 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 shall have the following characteristics for the purpose of these tests.

60 © ISO/IEC 2005 — All rights reserved


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

20.2.1

ISO/IEC 2

Optics and mechanics

2533:2005(E)

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
used for reading the information shall be 1,3mW.

The read power for reading control track shall be in the range given in byte 6 of the Control Zone (see

Annex

The re
(see A

The re

20.2.3

The dr
measu

20.2.4

During

E).

nex E).

nding shall be done at a media temperature of 25 °C + 1 °C.

Read channels

recording layer shall not exceed

entax(axial) = 0,5 ym

ad power for reading the Data Zone shall be in the range given in byte 21 to 23 of theL Control Zone

ve shall have a read channel, in which the total amount of light inxthe exit pupil of the opjective lens is
red. This channel shall have the implementation as given by Channel 1in 9.1.

Tracking

the measurement of the signals, the axial tracking,error between the focus of the opfical beam and

and the radial tracking error between the focus of the optical beam and the centre of a track shgll not exceed

erax(radial) = 0,04 ym

20.3 Definition of signals

Figure

All sign

21 shows the signals specified in Clauses 21 to 23.

als are linearly related to currents through a photo-diode detector, and are therefore lin

the opfjcal power falling on the detector.

/1 and
and Fig

I, are the ‘eutputs of the two halves of the split photo-diode detector in the tracking ch
ure 21a):

Grooved areas Areas conta|n|n
N P g

FIt 12N Haombaccad mb. adara
WHRoHt+empessea ullluuuuuu | Tt CTrs

parly related to

annel (see 9.1

Recording Fields and embossed Recording Fields
Beam on land

D AvAvAVAR VYN

(11 +12) o

_— m 7\ AW AR
[ ——1 \VARV/ C

Split photodiode

Beam across tracks

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 »|
unfecorded _ R
trapk 1 + ! pinih L)
/ A Y YWZ Y l
sm ; pmax Ip
R Wi 4 vfo . A v
'y
! I .
SPH pmintop
)
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 (/{ + /») and (/4 - I2) shall’be filtered in order that frequencies above 1 MHz are attenuatefd by at
least 40 dB thgreby eliminating the effect of modulation due to embossed marks. (See Figure 21 and Apnex L).

21.1 Divided push-pull.signal

21.1.1 Open-loop tracking signal

The first term |of\the divided push-pull signal is the peak-to-peak amplitude derived from the instantaneous
Ievel Of the di’fclcllt;a: uutput (l”l "Z) fIUIII thc OlJ:;t PhUtUd;UdU dUtCUtUI VVhUII thc :;Bht bUGIII UIVOo es the
unrecorded or embossed Recording fields of grooved tracks divided by the instantaneous level of the sum
output (/1 + I5) from the split photodiode detector when the light beam crosses these areas.

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:

0,12 < {M} <0,58
(h+12) |,

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

0,85 < {M} <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
Deviatipn from 0-level of divided push-pull signal at tracking condition (/y) shall meet the following condition,
where [l is amplitude of kick-back signal on divided, push-pull signal. The deviation at the header fields shall
be measured during the beam is on the header figlds and additional 100 Bytes as shown in Figyre 21b.

a) atthe header fields

o) <030
Ix{pp)

b) at the recording fields

Moo 007
Ix{pp)

21.2 Phase depth

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

The signal Ism

015 < sm
Isp

Mark

from the Sector Mark shall meet the following requirements:

<095

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

22.2 VFO1 a

The signal /o

nd VFO2

from the marks in the \VEO1 and \VEQ?2 fields shall meet the fnllr\\nling rnqllirnmnnfe'

010<
Isp

In addition the

Ivfo

1P max

>0,

shall be satisfi
embossed ma
VFO area.

22.3 Address Mark, ID field and Postamble

The signal Ip fi

010<2
Isp

[P min > 0’

[P max

The second 1
maximum amp

22.4 Timing

The header si
conditions spe
and shall meet

<090

condition

B0

ed within each sector, where Ipmax is the signal with the maxippum’ amplitude in that sect
k signals I, defined in 22.3, and I+, is the peak-to-peak amplitude of the read signal fi

<090

B0

equirement applies over-any Header. Ipmin and Ipmax are the signals with minimuy
litude in those fields

jitter
jnal shall~be read and detected using the read Channel circuit defined in Annex H un

Cified in-20.2.2. The timing jitter Jt(H) shall be measured according to the procedure in Al
the following requirements:

or from
om the

om marks in the Address Mark, ID and Postamble fields shall meet the following requiremments:

m and

der the
nnex H

Jt(H) <0,

Sl

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 J(

64

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 $ignal amplitude

If the djsk has an embossed zone, the Recording field of all sectors in this zone shall contain emibossed marks.
The signals from these marks shall be measured in Channel 1 (see 9.1 and Annéx L). Accepthable defects of
the marks are specified in Section 6. The signal from all embossed Recording fields is defined as the peak-to-
peak vglue of the modulation of the signal.

The signal Iq from marks in the Recording fields of the embossed zane)shall meet the following fequirements:

010< ' <0900
Isp

ldmin 5,30

ldnax

The last requirement applies over Recording*fields. Igmin and Iymax are the signals with |minimum and
maximpm 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 defingd in Annex H
under {he conditions specifiéd ih 20.2.2. The timing jitter Jt(D) shall be measured according to|the procedure
in Anngx H and shall meetthe following requirement:

JiD)<0,08 T
where [l is the.€Channel clock period and Jt(D) is the summation of standard deviation (sigma) of the difference

betwegn the-measured leading-to-leading edge lengths or trailing-to-trailing edge lengths and the mean value
of each nT. 't is 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
above conditions of Jt(D).
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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 25 to2F opcu;f_y unly the average qua“ty of-the |c\,U|d;||3 :qyc|. tocat-deviations—from—the S1] ecified

values, called flefects, can cause write or erase problems. These defects are covered by Section 6,

24.1 Enviromment

All signals in Clauses 25 to 27 shall be within their specified ranges with the cartridge_in any environfnent in
the range of allowed operating environments defined in 8.1.2. except as otherwise noted.

24.2 Referemce Drive

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

24.2.1 Optics|and mechanics

The focused optical beam shall have the properties defined in9.2 a) to f). The disk shall rotate as spegified in
9.5.

24.2.2 Read power

For the test specified in the Section 5, the maximum optical power regard to be incident on the enptrance
surface of the flisk 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 Contro| Track
Zone (see Anrlex E).

24.2.3 Read magnetic field

The requirements of all-tést shall be met with the read magnetic field at the recording layer smaller than
36 000 A/m atfall radii:

The read maghetic-fields for all tests, pointing in the North to South direction, shall be within 10 ° from the

Dicle Raof Dl D P~ H tH £ H = | 4 H $ $ 1 if
normal tO the DIStT<etrerencerrahe 3 H—tRe-aHectHoR—orthehRciaent u\,am, He—Hrof—the—entranee-Sufiace tO

the recording layer. The value of read magnetic field shall be recorded in the Control Zone at the test rotation
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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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.

Nomin

lly the threshold value shall be zero if the laser power calibration is perfect and there are no parameter

variatid
effects

243 \

24.3.1

Marks
the tes|

The te
2T ma
initial 2
lengths
Pw=wW
nT-1,5
Pw : P.
Pw: P.
Pw:P

For m4g

2T
4T
8T
0,5

The g€

ns. However, in some measurements the threshold value may have to be adjusted.t
of mark size changes due to parameter variations during writing.

Vrite conditions

Write pulse and power

are recorded on the disk by pulses of optical power superimposed.orto a specified ass
 rotational frequency.

5t pulse trains are defined as follows for marks of length 2T.,.4T and 8T.

ks are formed with a single 1,5T pulse of the powef. Pw superimposed into the assist
T portion of marks longer than 2T is formed with~a 1,5T pulse of power Pw, with the
each being formed by the combination of a 0,5T(Pa) and 0,5T (Pw) pair, where Pa=As
[ite Peak Power. The nT space after mark_consists of 1,5T cooling time with the p
I with the assist power Pa. The relationship of

b =1,0:0,2 at 24 mm,

b =1,0:0,3 at 32 mm,

h=1,0:0,4at41,5 mm.
rk lengths 2T , 4T and 8Ti-the pulse trains are as follows:

- 1,5T(Pw)0,5T(0)

- 1,5T(Pw)0,5T (Pa)0,5T(Pw)0,5T(Pa)0,5T(Pw)0,5T(0)

- 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)
T(Pa)0,5T(Pw)0,5T(Pa) 0,5T(Pw)0,5T(0)

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

b minimize the

st power Pa at

power Pa. The
incremental T
sist Power and
bwer zero and

Individual 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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Write Power
Write F'ulse_
P
o I 1.5T . 1.5T .
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I
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Pw = Peak Power of Writing

Pa = Assist Power

Figure 22a — Wave form of the write pulse

Tp

A 4

0,5P

0,9P Pw - Pa,

Pw, Pa

Y & I Palo A

A

0,1P
r 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 tha

t 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

writing

There
layer o

Read 4
read b
amplitd

Measu
using 3
indepe
the TIA
The va|

Adjust

2 point
as the

24.3.4

The pu
Tp. Pw

where

1 1
Ay = C{$+ ﬁ]mw

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

cording shall be done at a media temperature of 25 °C + 1 °C, a magnetic field“intensity 3
f 24 000 A/m £ 5 %, and the test rotational frequency.

nd detect the readback signal with the detection method given in 24.2.6. Adjust the focu
ack signal amplitude using the 2T mark and set the threshold\at/50 % of the peak;
de for this test. Vary the focus + 0,25 pm and check the output for)best Ey,.

re the average distance between edges, namely Ly, L4, and\Lg for the 2T, 4T and 6T rur

time interval analyzer (TIA) at 24 mm, 32 mm and 41,5/mm radii. Averaging should be
hdent time interval samples on several tracks at each/radial location. Note that the 6T
will in general be bimodal. The amount of bimodality depends on the thermal propertie
ue of Lg is the mean of this bimodal distribution:

the Py power so that Lg is as close to '6F ‘as possible. Since the length of Lg can b
5, the Py power recorded in the Contrel*”Zone shall be at a point where the Lg is decre
Wwrite power is increased.

Media power sensitivity

Ise power Pw is the upper-bound of the power required to form 4T marks as a function off
is given by the recipraogity relationship

15T +0,5T +0,5T

T ~425T =

t the recording

5 for maximum
to-peak signal

s respectively,

jone using 10°
distribution on
5 of the media.

B minimized at
psing in length

pulse duration

2

The following formula shall be used by the media manufacturer to measure the value of the media power
sensitivity C using the Tp and Pw data from 24.3.3 (see also Figure 22):

C

The va

To TP,

Tp+ Tp

lue 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 era

se power shall be equal to the interpolated values £ 5 %.

The continuous erase power shall not exceed 13 mW.

24.4.2 Erase

The requireme

magnetic field

nts of all test shall be met with the erase magnetic field at the recording layer) great

br than

24 000 A/m atfall radii.

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

24.5 Definition of signals

The signals in|Channel 2 are linearly related to the difference between the currents through the phot¢-diode
detectors K1 apd K», and are therefore linearly related to the opticalqewer falling on the detectors (see 0.1).

25 Magnety

This Clause sH

25.1 Figure

The figure of
magneto-optic
decimal fractig
magnetized dd

p-optical characteristics

pf merit

merit F of the recording layer is a measure of the magnitude of the signal obtaine
bl marks. It is defined as _Rsinéd cos2i3, where R is the reflectance of the disk expresss
n, fis the Kerr rotation. of the optical polarization between a magnetized domain an
main, and 8 is the-ellipticity of the reflected beam, averaged over the aperture. The po

the figure of merit is defined/to-be negative for a magneto-optical mark written in a Fe-rich Fe-T]

recording laye
Kerr rotation is

The polarity

counter-clockwise as seen from the incident beam.

d magnitude of the value of the figure of merit shall be as specified in byte 10 and 11

all be for all phase differences between«—= 8 ° and + 8 ° in the optical system as defined i 9.1

d from
d as a
d non-
arity of
b alloy

with the writemagnetic field in the direction specified in 24.3.2. In this case the direction of the

of the

a
Control data ({ee Annex E). The figure of merit shall comply with

0,0025 < |F 1< 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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The d.c. imbalance shall not exceed 4,0.

ISO/IEC 22533:2005(E)

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)))

10.00 ===
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Figure 23~ The a.c. imbalance of the signal

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

clock frequency
High Pass 2 : -6 dB ' Oct decrement
Low Pass : -3 dB roll off at 1 kHz

ect of headers through the filters must be removed by a technique such as gating or sz

ignal.

e Magneta:optical signals obtained from the embossed Headers of next band are mea

ve methad)and have same value.

26 W

of the channel

mple-and-hold

sured as same

teel teristi

26.1 Resolution

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

0,20 over a track.

26.2 Narrow

The narrow-bg
measured in a

Write a series

ith

-

Figure 24 — Definition of I, and Iy

-band signal-to-noise ratio (NBSNR)

nd signal-to-noise ratio is the ratio of the signal level to the noise level 6f a’ specified pattern,
30 kHz bandwidth. It shall be determined as follows.

pf 2T marks followed by 2T spaces in the Recording field of a series of sectors at a frequency fy

of the highest frequency allowed by the RLL (1,7) code for each zone + 0,1 MHz! The write conditions ghall be

as specified in
Read the Rec

as indicated in
obtain the valu

The narrow-ba

20 log 4

243.

noise level

(signal level

|

nd signal-to-noise ratio is

prding fields in Channel 2 under the conditions specified in 9.5 and 24.2, using a spectrum
analyser with @ bandwidth of 30 kHz. Measure the amplitudes of the signal and the noise at the frequ

ency fo

Figure 25. The measurements shall be corrected.for the effect of the Header fields, in grder to
e for the Recording field only.

The narrow-bgnd signal-to-noise ratio shall'be greater than 43 dB in any sector in the rewritable zoneg for all

allowed values

Am plitudi

of the write magnetic field.

Signal level

72

Noise level

Fo

> Frequency

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
revolutions, designated (n-2), (n-1), n, (n+1), (n+2), in the rewritable zone. Erase the recording field of each of

the se

tors in these tracks

Write 3
field of

Read f{
24.2.

The cr

26.4 1

The tin
leading
6T spd
time in

The va
24 mm

series of 2T marks followed by 2T spaces at a frequency f; for each zone * 0,1 MH2in
the sectors in track n. The write conditions shall be as specified in 24.3.

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

pss-talk from a track n to track (n-1) and to track (n+1) shall be lowef.than - 35 dB.
[iming jitter

ning jitter can be obtained from the TIA data in 24.3.3., Measure the length in time of
and trailing-to-trailing edges of the detected data from‘the 2T mark (L») followed by 6T {

ce (Lg) followed by 2T mark (Lp) with TIA. The measurements shall be made using 1
erval samples on several tracks at each radial/ocation.

ue of timing jitter (due to the media) shall.be Tess than 15 % of the time period T of one
, 32 mm and 41,5 mm radii.

26.5 Media thermal interaction

The fo
interac
from 24

First c4

This T

lowing formulas shall be used by the media manufacturer to measure the value of the
ion Ey, that is recorded (inythe Control Zone. The formulas use the L, L4 and Lg mea

1.3.3.

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

B L2 +L4 +2><L6
i 18

shall*‘be checked to make sure that it has the correct value for the radius 32 mm in whicl

is don

the Recording

fied in 9.5 and

the leading-to-
pace (Lg), and
D° independent

Channel bit for

media thermal
surement data

n the recording

Calculate and record the thermal interaction error Ey, using the following formula:

Etn = T

The va

(La =Ly —2xT) % 100 % of T

lue 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 four adjacent tracks n, n+1, n+2, and n+3 in the User Zone with a relatively high erase power. Write a
2T tone on track n+1 and a 4T tone on track n+2 under the conditions given in 24.3.1. Erase track .nt1 with
the erase power to be tested. Measure the signal amplitude on both tracks n+1 and n+2 with.@\spectrum
analyser.

Perform this tgst sequence with an initial low erase test power and increase the erase test power by 0,5 mW
each time the ftest is repeated. Plot the track n+1 and track n+2 signal amplitudes as 4 function of the¢ erase
test power. Choose the erase power to be half way between the erase power where’the track n+4 signal
amplitude drogs 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.

Wheregs S S cisre . - relate—th as—an unavoidable
deterioration of the read signals. The gravity of a defect is determined by the correctability)pf the ensuing
errors py the error detection and correction circuit in the read channel defined below. The requirements in
Clauses 29 and 30 define a minimum quality of the data, necessary for data interchange.

Environment
All signals in Clauses 29 to 30 shall be within their specified ranges with_the_cartridge in any gnvironment in
the range of allowed operating environments defined in 8.1.2. It is recommended that befpre testing the

entrang¢e surface of the optical disk shall be cleaned according to thelinstructions of the manufacturer of the
disk.

28.2 Reference Drive

All signals specified in Clauses 29 to 30 shall be measured in the indicated channels of the R¢ference Drive.
The drjve shall have the following characteristics for the_purpose of these tests:

28.2.1 |Optics and mechanics

The fofused optical beam shall have the_properties already defined in 9.2 a) to f). The disk [shall rotate as
specifigd in 9.5.

28.2.2 [Read conditions
The optical power incident on the entrance surface of the disk (used for reading the informjation) shall be

specified in 20.2.2 for headers and embossed data and 24.2.2 for user data. The read magnetic field shall be
specifigd in 24.2.3 for réading the user data.

28.2.3 |Read amplifiers

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

28.2.4 Wark Quatity

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/provide the Channel bit windows of 0,70 T effective width for timing the leading and/or trailing edges
of the binary signals. Channel bit clock/clocks shall be adjusted in order to minimize the accumulated
value/values oil' the timing errors of the leading to leading, leading to trailing, trailing to leading, anddrgiling to
trailing edges from the Channel bit clock/clocks.

28.2.6 Binaryfto-digital converters

The binary sigpals shall be correctly converted to the data bytes with the binary-to-digital eonverters bgsed on
the sector format and the recording code defined in Clauses 15 and 16.

28.2.7 Error dorrection

Correction of grrors in the data bytes shall be carried out by an error detection and correction system based
on the definitign in D.3 of Annex D.

28.2.8 Tracking

During measutement of the signals, the focus of the optical beam shall follow the tracks as specified in R0.2.4.

29 Minimum quality of a sector

This Clause specifies the minimum quality of\the Header and Recording field of a sector as required for
interchange of the data contained in that(sector. The quality shall be measured on the Referenc¢ Drive
specified in 28|2.

A byte error opcurs when one or_ more bits in a byte have a wrong setting, as detected by the ECC|and/or
CRC circuits (3ee Annex T for sector retirement guideline).

29.1 Headers

29.1.1 Sector|Mark

At least three of-the five long marks of the Sector Mark shall have the timing Qpnr‘ifind in 152 and thelsignals
shall have the amplitude specified in 22.1.

29.1.2 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 byte errors that cannot be
corrected by the error correction defined in 28.2.7.

29.2.3 | Timing jitter

The uger-written marks in a sector as read in Channel 2 shall have timing jitters due.io”the media less than
15 % of the time period T of one Channel bit.

30 Data interchange requirements

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

30.1 Tracking

The fog¢us of the optical beam shall not jump tracks unintehtionally.

30.2 User-written data

Any sqgctor 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 cartridge to pass through the vertical slot of a gauge while applying a
specified force including the gravitational pull.

A.2 The gau
shall be polish

A.3 Thedim

L

q

bd to a surface finish of 5 ym peak-to-peak.
ensions shall be as follows (see Figure A.1):

= 96,0 mm min.

L =91,0mm £ 0,1 mm

+ 0,1 mm
L4 =8,6mm

-0,0 mm
L§=6,30 mm = 0,01 mm

A.4 When th
applied to the

L4 =6,80 mm min.

ge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner’surfaces

e cartridge is inserted vertically into the gauge;\a vertical downward force F; of 0,8 N mgximum
Centre of the top edge of the cartridge shallcause the cartridge to pass through the gauge.

78

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.

B.2

B.3

The location of the four reference surfaces S1, S2, S3 and S4 is defined in 10.3.4 and-Fig

The test gauge consists of a base plate on which four posts P1, P2, P3 and‘P4 are

ure 4.

fixed so as to

correspond to the four surfaces S1, S2, S3 and S4, respectively (see Figure B,1)4The dimg¢nsions are as

follows

Posts |

The to

Posts |

After a
0,01 m

B.4
vertica
B.5 R

Under
their rg

The cartridge shallbe placed with its reference surfaces onto the posts of the horizg

(see Figure B.2):
P1 and P2
D5 =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.
b area (Hyp - Hp) of posts P1 and P2 has a chiamfer.
P3 and P4
D¢ =5,50 mm = 0,01 mm.
5sembly, the upper annular surfaces of the four posts shall lie between two horizontal

Im apart.

downward forcé k¢ of 0,4 N shall be exerted on the cartridge opposite each of the four p

lequirements

the conditions of B.4, three of the four surfaces S1 to S4 shall be in contact with the ann
spective posts, and any gap between the remaining surface S and the annular surface

planes spaced

ntal gauge. A
osts.

ular surface of
pf its post shall

not exd

eed0,1 mm.
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Figure B.1 — Compliance gauge

P3,4 P1,2

Figure 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

WAl
T

412 L,
GX)=x""+X = +X° +1

The regidual polynomial is defined by

=23 =T
R{x) = Z b;x' +Zb,-x’ x"8 modG(x)
i=8 i=0

where p;denotes a bit of the first three bytes and E an inverted bit. Bit"bys; is the highest ordef bit of the first
byte.

The contents of the 16 check bits ck of the CRC are defined by

k=15
R{x) = Z ckxk
k=0

15 is récorded 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 Interleave for 2 048-byte sectors

The different b

D, areu
Ck areC
Est areE

Fm with 1

These bytes s

order is the s
elements are:

for 1<
for 2049 <
for 2 057 <
for 2061 <

where:

k=n-205
s=[(n-2

t=int [”‘

The notation ir

The first three|

4

n<2048

n <2060
n <2380

3

2061}r1

102 rows and

n<2056:

ytes shall be designated as follows:

ber data bytes
RC check bytes
CC check bytes

on specified content, set to (FF)

: Apb=D,
A,=Fp

AR =Cy

s Ap=Egy

D61 ) mod 20] + 1

t [x] denotes the largest integer not greater than x.

nall be ordered in a sequence A, in the order in which they shall be recorded on the digk. This
bme as that in which they are input into the controller. Depending on the value of n| these

parts‘of A, are 20-way interleaved by mapping them onto a two-dimensional matrix B; with
PO columns._Thus

for 1<n<2060 :Bjj=Ap

where:

i=102 - int

5

j=(n-1)mod 20

82
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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'ph=Dp
for 513<n <516: A'h=Fmp
for 517 <n<520: A'nh=Ck

for 521<n< 600: A'ph=Egt

where:

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

t=int {n—_521}_1
5

The firgt four parts of A’y are 5-way interleaved by mapping them onto~a two-dimensional matrix B'jj with
103 roys 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.2.1 (General
The CRC and the ECC shall'be computed over the Galois field based on the primitive polynomial
G(x) = xB + x5+ X3+ x2 + 1

The ggnerator polynomial for the CRC bytes shall be

=139 :
G;(x):l 1T (x+a’)
i=136

where the element o' = (B’)88, with 8 being a primitive root of Gp(x). The value of the n-th bit in a byte is the

coefficient of the n-th power of 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 contents of the four check bytes C of the CRC are defined by the residual polynomial

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

k=4
RC(X)=kZ1Ck x*k

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

D.2.3 CRC for 512-byte sectors

The four chegk bytes of the CRC shall be computed over the user data and the four (FF) bytg

information polynomial shall be

I=J_Q3 j—4
I’ (X): AL ZB'LJ X +(300)X0
i1 \j=0

The contents qgf the four CRC check bytes shall be calculated as specified in D=2:2, however using poly

I'(%).

D.3 ECC

The primitive polynomial Gp(x) and the elements a and B shall be as specified in D.2.1. The ge

polynomial for the check bytes of the ECC shall be

i¥135

GE(X)z l_[ (x+ai)

i¥120

This polynomial is self-reciprocal. This property'can be used to reduce the hardware size. The initial sg

s. The

nomial

herator

tting of

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

encoded into Ghannel bits.

D.3.1 ECC fqgr 2 048-byte sectors

The 320 check bytes of the '/ECC shall be computed over the user bytes, the eight (FF) bytes and th

bytes. The corfesponding20-information polynomials shall be:

i=J02 .
lEj(X): y (Bi,j) X!

j£0

L]

e CRC

where 0 <j <19

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.
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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,

carried out as

The Regsync fields (see Annex F) shall be inserted in the Data field to prevent loss’of synchropization and to
limit the propagation of errors in the user data. They are numbered consecutively'and shall contain one of the
following pattern of Channel bits.

0X0 170 000 001 000 000 100 0OY
0X0 170 000 001 000 000 101 0OY

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

For 2 J48-byte sectors, a field RS, shall be inserted between bytes Aggn and Agon+1,

where [l <n < 39,

For 512-byte sectors, a field RS,, shall be insgrted between bytes Azgn and Azgn+1,
where [l <n<29.

D.5 Recording sequence for.the Data field

The elg¢ments of the Data field shall be recorded on the disk according to sequence A, or A',,| as applicable,
immedjately following the.Sync bytes and with the Resync bytes inserted as specified in D.4.

Figures D.1 shows intmatrix form the arrangement of these elements. The sequence of recording is from left-
to-righ and top-te=bottom

SB( )'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 | D60 100
[Rs1 [rs1 |pDet1 [D62 D63 D68 |De9  |D70 b6 |p77 [prs |p7e [Dso 99
D81 |D82 [Ds3 D88 |D89  |D90 D96 |[D97 [D9s |D99  [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
D2001 [D2002 | D2003 D2008 |D2009 [D2010 D2016 [D2017 [D2018 [D2019 | D2020 2
D2021 | D2022 [D2023 D2028 |D2029 |D2030 D2036 |D2037 [D2038 | D2039 [D2040 1
v ir(oo4 ir(c-o4 D204 [ D2042 [ D2043 D2048~[(FF) (FFJ (Fr) C1 CZ C3 1C4 0
4 El,1 [E21 [E31 B,1 |E41 |E5.1 E1,1 [E21 [E31 [E4,1VE5.1 -1
B2 |22 [B32 832 [H2 [B52 E12 |22 [B32 [Ed2 |52 -2
[Rs35 [Rs35 [E1,3 [E23 [E33 B33 |H3 [B53 E13 [E23 [E33 ()43 |[E53 -3
[
16 rows
|
E1,13 [E2,13 [E3,13 B3,13 |E4,13 [B5,13 E1,13 |[E2,18) (83,13 [E4,13 [E513 | -13
E1,14 [E2,14 |E3,14 E3,14 |E4,14 |E5,14 E1,14 |E214,"|E3,14 [E4,14 |[E5,14 | -14
[Rs39 [Rs39 |E1,15 |E2,15 |E3,15 E3,15 |E4,15 |E5,15 E1,15 (E2,15 [E3,15 [E4,15 ||E5,15 | -15
v E1,16 |E2,16 [E3,16 E3,16 |E4,16 |E5,16 E1,16/E2,16 |E3,16 [E4,16 [E5,16 | -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 97

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 E1,3 |E2,3 |E3,3 |E4,3 |[E53 | -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
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Annex E
(normative)

Contents of the Control Zone

E.1 Media characterization data

Byte 0: Format Descriptor 1

This byyte shall be set to 0110 0010, indicating Continuous Composite Servo tracking; [Logical ZCAV
Rotatignal 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 1§ 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 logical track.

Byte 3} Reflectance

This byte shall specify the disk manufacturer's spegification of the reflectance R of the disk, gxpressed as a
fraction, when measured at a nominal wavelength®©f 685 nm. It is specified as a number n such|that

n=10D R

Byte 4} On-land or in-groove recording

This byte shall be set to 1100 0000 indicating on-land and in-groove recording.

Byte 5f Reserved

This byte shall be set to_(FF).

Byte 6] Maximuny.read power

This byte shall specify the lowest of the values specified in bytes 21 to 23 of the Control Zone. [It specifies the
maximpm<{ead power P,, in milliwatts, permitted for reading the Control Zone. It is specified s 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

n=10000 F
Byte 12: Trac

This byte shall
n =100 t,,

and be set to (

Byte 13: Reserved

These bytes shall be set to (FF).

Bytes 14 to 117

These bytes m

E.2 Recording control data

Byte 18 to 45
Rotational Fre

For each valug of N one set of write power for the 4T mark is given. It contains a value for the inner,

and outer rad
Clauses 24 an

Byte 18: Wav¢length

This byte shall

mndicate-the-maanitude-of-the-fiaure-of-merit £ _cnacified-as-a-numberpn-csuch that
HetootetHe- A grrtaae-otHegure-Sr eSS peomeaaSarurmBer—H—Suor—tHat

K pitch

specify the track pitch, f,, in micrometers, as a number n, such that

13) representing a track pitch of 0,67 pum.

: Unspecified

ay be used for manufacturer identification. They shall be ignored in interchange.

shall specify the conditions-for wavelength L4 = 665 nm, Baseline reflectance R1, §

huency Nq = 50 Hz.

us. All values specified in byte 18 to 45 shall be such that the requirements of 11

H 25 are met.

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

n=1/5L,.

This byte shall

be set to n = 133.

Byte 19: Reflectance

nd the

middle
.5 and

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

88

shall be equal to that recorded in byte 3.

© ISO/IEC 2005 — All rights reserved


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

ISO/IEC 22533:2005(E)

Byte 20: Rotational frequency

This byte shall specify the rotational frequency N in hertz of the disk as a number n such that
n=Nj.

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 41,5 mm, in the

InformationmZoreunderconditionmrand-Nexpressedasanumbermsuchthat——
n=20|P

where n shall be not exceed 150.

Byte 2: Polarity of the read magnetic field

This byte shall be set to 1111 1110, indicating that the read magnetic\field pointing in the INorth to South
directign 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 6 to 30: Reserved

These pytes shall be set to (FF).

Bytes B1 to 33: Write power

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

n=>5RA,

Byte 3f: Polarity of the write magnetic field

This bytelshall be set to 1111 1110, indicating that the write magnetic field pointing in the North to South
directianshall be applied from the entrance surface to the recarding layer |

Byte 35: Magnitude of the write magnetic field

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 shall be set to 0000 0001, indicating that the erase magnetic field pointing in the North to South
direction shall be applied from the recording layer to the entrance surface.

Byte 45: Maglllitude of the erase magnetic field

This byte shall| indicate the magnitude of the erase magnetic field Hg in A/m, specified as a-number h, such
that

n=1/1000 H

Byte 46-379: Reserved

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

Bytes 380 to 387: Reserved

These bytes shall be set to (FF).

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

These bytes shall be set to 0000 1101 / 11014110, respectively, indicating the MSB, LSB of the number of
logical tracks ip the first data Band, viz. 3 5§50 The number includes DMA tracks.

Byte 390: Number of Bands

This byte shalllbe set to 0000 1100’indicating the number of bands12.

Bytes 391: Reserved

This byte shalllbe setto (FF).

Bytes 392 to 393 Number-of-physical-tracksperBataBand

These bytes shall be set to 0000 0100 / 1011 0111, respectively, indicating 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) Format Descriptor 2
2 (1) 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 DataZone
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

i 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,
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=5PRy at r=24 mm
42 atcr,= 32 mm
43 at r=41,5mm
44 Polarity of'the erase magnetic field
45 Miniraum erase magnetic field: n = 1/1 000 Hg
46
47
48 (FF)
49
50
5110379 |(FF)

Mandatory

92

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 (B7) 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 ZERQO bits“and a QNE bit
followed by six consecutive ZERO bits that does not occur in the (1,7) modulation code:

2. The irregularity of Resync pattern is detectable using either only leading edges-or.only trailing edges when
dual PLL i$ used.

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

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

F.2 Resyng pattern

Selection of ohe of the two Resync patterns shown below' shall be made in order to minimize the d.c. level
fluctuation.

The selection ¢riteria are described in F.5.

Data 1 Resync area Data 2

Resync pattern

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

wher¢ 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 0x0 z 00y | x3 x4
00 0 001 010 100 000 001 000 000 100 004 0x
0 000 1X
1 001 0x
1 003 1X
00 1 001 010 100 000 001 000 000 100 001 0x
0 (0]¢]0 1x
1 001 (054
1 003 1x
01 0 001 010 100 000 001 000 000 100 001 0x
0 003 1x
1 001 0x
1 003 1X
01 1010 000 100 000 001 000 000 100 001 0x
0 003 1x
1 001 0x
1 003 1x
10 0101 010 100 000 001 000 000 100 001 0x
0 003 1x
1 001 (004
1 003 1x
10 1--- does not occur
11 0010 000 100 000 001 000 000 100 001 0x
0 003 1x
1 001 0x
1 003 1x
11 1--¢ does not occur

NOTE 1 x1 andx2 are encoded assuming the following information bits are ZERO ZERO

NOTE 2 The values of these information bits are the assumed value for encoding.

NOTE 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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whe

Data Resync area Data

Resync pattern

100000001000000100
(Resync pattern 1)
100000001000000101

(Resync Pattern 2)

re x=ZERO or ONE
y = ZERO or ONE

Data Block 0x0 00y Data Block

The decision is made to select either Resync pattern 1 or Resync pattern 2 according to the procedure

described in F

F.5 Determination of Resync pattern

The Resync pattern to be used shall be determined by the following procedure.

1. Convert the
For examp
.. 00

the PWM data shall be

..00

The DSV cal
(See example

(1,7) Channel 01 00001 0001 0000001 0000
bits

(PPM|data)

PWM|data 0 11144 0000 11111111 00000
Written| marks

on the¢ disk

< ¢ >l plt—P |[«——P
+5 =4 +8 =5

0.

Channel bits described in PPM data into PWM data in order to simplify-handling.
e, if the PPM data is
0100010010 ...

1000011100 ...

tulation shall be defined in terms of PWM data such that ZERO = -1 and ONBH
below).

Example of calculation of Block.DSVm and Resync DSVm

DSVn is calculated as

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

+1

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)

4. The DSV(z) function shall be defined such that the argument (z), which is a PPM data stream, shall result in

the

Im\V.VAV HaYalW] 2| ‘ol + D\A/NA D\ALMA Al H
LB A AL\

5. INV1

b ot £ 4l Y + A o 2| HP=E 12N
OOV SUTTT UaSTU UIT UTC TAST T vV IV STATS UT e T vV VIV Uata pTro Lo U Ty e udata T U TS

or INV2 shall be selected in step m using the following algorithm:

Po £ DSV(VFO3 || SYNC || Bo || RS1)

Pm
or R

Se
PN
or R

Se
Thi
If |H

= Pm-1 + DSV(INV1 || Bm ||RSm+1)

Pm = Pm-1 + DSV(INV2 || Bm || RS)

lect INV1 or INV2 to minimize |Pm|.

= PN-1 + DSV(INV1 ||BN)

PN = PN-1 + DSV(INV2 ||BN)

lect INV1 or INV2 to minimize |PN|.

5 procedure shall be repeated from m = 1 to N, whete N = 39.

m| is the same for Resync pattern 1 and Resync ‘pattern 2, Resync pattern 1 shall be sel

bcted.

© ISO/IEC 2005 — All rights reserved
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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 Sync| BO RS 1 INV 1 or INV 2 B1 RS 2 INV 1 or INV 2
< >4 >4 >4 P < >
PO P1
< ¢
d.c. level fluctuation bit
0x0 | Rpesync m 00y | Datam | 0x0 | Resync (m+1) 00y [« ~*| OxO [ Resync 39 00y | Data 39
INV 1 INVAS INV 1
R$m orINV2| Bm RSm+1 or INV 2 RS orINVR| B39
< bﬂ bﬂ >¢ ¢ > ¢ >¢ Pt >
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 merit enables a drive designer to determine the amplitude of the signal in Channel 2 of the
drive from magneto-optical marks recorded on the disk at a low spatial frequency in both the radial and
tangential direction.

Determ
measu
calibra
reflect
COErciV

G.2
low-co

The drive shall be calibrated as follows. A test disk with negligible birefringence, e.g. a gl

ination of the figure of merit using a drive as the Reference Drive specified in-Clg
e media properties only but also the optical retardation of the optical system of the driv
ion of the drive is needed with a conventional determination of the figure of merit by
nce, Kerr rotation and ellipticity. This calibration can only be executed reliably on n

ity.

breivity magneto-optical layer is used for a conventional determination of the reflectan

use 9 will not
. Therefore, a
measuring the
hedia with low

hss disk, and a
ce R, the Kerr

rotation 6 of the polarization between both opposite states of magnetization of the layer, and th¢ Kerr ellipticity

R. The

F

A low-frequency test pattern is written on the same disk. The written domains shall be substanti

the foc
optical
lower t
tracks

The ps
Chann

G.3

writing
of meri

F

The figure of merit of any low="or high-coercivity disk can now be determined on the cali

figure of merit of the media is then

= R sin0 cos2R.

al spot, so as to work in the low spatial frequency region where the modulation transfer
system is one. This implies that for a disk rotating at 50 Hz, a pattern of long domains w|
han 100 kHz has to be written on several consecutive tracks, while keeping the marks i
radially aligned and overlapping.

ttern is read with the drive to be calibrated. The resulting peak-to-peak amplitude VL

b| 2 of the drive is the required calibration constant for this drive.

the above test pattern and-reading the peak-to-peak amplitude V of the signal in Chann
t F of this disk is then

= —
L viL

ally larger than
function of the
th a frequency
h neighbouring

bf the signal in

brated drive by
el 2. 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
~omparator Edge detector
Chahnel1 Leading edge
0 +
Chahnel 2
Trailing edge
Adjustable 7}: |
Figure H.1 — Read Channel:block diagram
Input signal:

Channgl 1, for embossed marks
Channgl 2, for user-written marks

Filter specificafions:

1) Equglizer: No, forisignal evaluation of MO marks
Yes, for signal evaluation of embossed marks
2) Filtgr type: 5th Bessel function

3) Low pass filteri<. " Cut-off frequency = 2 times the frequency of the 2T tone at the band being|tested

H.1 Threshpld follower

This tracking threshold follower (or equivalent) shall be used during certain signal measurements as defined in
the specific test procedures. A tracking threshold follower is required to establish and maintain the signal
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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