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d

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 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. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in

liaison with

established @ joint technical committee, ISO/IEC JTC 1.

Internationa

The main tgsk of the joint technical committee is to prepare International Standards. Braft Internati

adopted by

Standard refjuires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may bg

patent rights

ISO/IEC 22(92 was prepared by ECMA (as ECMA-322) and was adopted, under a special “fast-trg
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10V dlu 1L, dlsU dRE Pdalt 1T 1S WUTR. T IS TICTU U TTTOTTTIaUONT 1IeUrroiugy, 1oV

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

he joint technical committee are circulated to national bodies for voting.(Publication as g

. ISO and IEC shall not be held responsible for identifying any.orall such patent rights.

and |IEC have

3.

bnal Standards

n International

the subject of

ck procedure”,

by Joint Teghnical Committee ISO/IEC JTC 1, Information technology, in parallel with its approval by pational bodies

of ISO and

EC.

Annexes A fo Q form a normative part of this International Standard. Annexes R to AA are for information only.
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| nfor mation technology - Data inter change on 130 mm magneto-optical disk
cartridges - Capacity: 9,1 Gbytes per cartridge

Section 1 - General

1 Scope

This International Standard specifies the mechanical, physical, and optical characteristics of a 130 mm optical disk cartridge
(ODC) that employs thermo-magnetic and magneto-optical effects to enable data interchange between such disks.

This International Standard specifies two Types, viz.
Type RIW provides for data to be written, read and erased many time over the recording surface(s) of the disk.

Type WO provides for data once written to be read a multiplicity of times. Data shall not be‘ergsed nor amended.
Multisession (incremental write operations) recording may be performed on type WO disks.

The disk shjall be of the same Type if recorded on both sides, A and B. Each side shall have a nominal” capacijty of 4,58 Ghytes,
irrespective of the Type. The format specifies two sector sizes and allows for emulation of two-further sizes.

This Interngtional Standard specifies
— theconditions for conformance testing and the Reference Drive;
- the enyironmentsin which the cartridges are to be operated and stored,;

— the mgchanical, physical and dimensiona characteristics of the cartridgeso as to provide mechanical [interchangeability
between data processing systems;

— theformat of the information on the disk, both embossed and user-written, including the physical dispogition of the tracks
and segtors, the error correction codes, the modul ation methodsdsed;

— thechgracteristics of the embossed information on the disk;

— the thgrmo-magnetic and magneto-optical characteristics of the disk, enabling processing systems to Write data onto the
disk;

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

This Interngtional Standard provides for interchange between optical disk drives. Together with a standard flor volume and file

structure it[provides for full data interchange between data processing systems.

2 Conformance

21  Optical Disk Cartridge(ODC)
An ODC shall be in conformance with this International Standard if it meets all mandatory requirements spegified therein.

A claim of [conformancewith this International Standard shall specify the Type implemented.

2.2  Generating-system

A claim of |conformance with this International Standard shall specify which of Type(s) of R/'W and WO is|(are) supported. A
system gerjerating an ODC for interchange shall be in conformance with this International Standard if it meets the mandatory
reguirements of this International Standard for the Type(s) supported.

2.3 Receiving system
A claim of conformance with this International Standard shall specify which Type isimplemented.

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 according to 2.1 on the Type(s) specified.

24  Compatibility statement

A claim of conformance with this International Standard shall include a statement listing any other Optical Disk Cartridge
Standard supported by the system for which conformance is claimed. This statement shall specify the number of the
Standard(s), including, where appropriate, the ODC Type(s), or the Types of side, and whether support includes reading only
or both reading and writing.

OISO/IEC 2002 - All rights reserved 1
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3 Nor mative reference

The following normative document contains provisions which, through reference in this text, constitute provisions of this
International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not
apply. However, parties to agreements based on this International Standard are encouraged to investigate the possibility of
applying the most recent edition of the normative document indicated below. For undated references, the latest edition of the
normative document referred to applies. Members of 1SO and IEC maintain registers of currently valid International
Standards.

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements

4 Termsjind definitions
For the purposes gf this International Standard, the following terms and definitions apply.

4.1 asymmeiry
The deviation betiveen the centre levels of the signals which give maximum and minimum amplitude

4.2 band
An annular area within the user zone on the disk having a constant clock frequency.

4.3 case
The housing for an optical disk that protects the disk and facilitates disk interchange.

44  clamping zone
The annular part df the disk within which the clamping force is applied by the ¢lamping device.

45 control frack

A track containing the information on media parameters and format, necessary for writing, reading and erasing the remaining
tracks on the optidal disk.

46  Cyclic Redundancy Check (CRC)
A method for detgcting errorsin data.

4.7 defect
A method for hanglling the defective areas on thedisk.

48  disk refgrence plane

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

4.9 emulatign
Technique wherelly a number)of lesser size logical sectors may be recorded into a single larger size physical sector.

410 entrancg surface

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

4.11 Error Correction Code (ECC)
An error-detecting code designed to correct certain kinds of errorsin data.

412 format
The arrangement or layout of information on the disk.
413 hub

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

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

2 OISO/IEC 2002 - All rights reserved
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415 Kerr rotation

The rotation of the plane of polarization of an optical beam upon reflection from the recording layer as caused by the magneto-

optical Kerr effect.

416 land and groove
A trench-like feature of the disk, applied before the recording of any information, and used to define the t

rack location. The

grooveislocated nearer to the entrance surface than the land with which it is paired to form atrack. Recording is performed on

both land and groove.

417 logical track

A number pf logical sectors that are grouped together and defined to constitute a uniquely addressable trag
system. The first sector of each logical track is assigned sector number O.

418 mark

A featureg: the recording layer which may take the form of a magnetic domain, a pit, or any.ether type g
sensed by the optical system. The pattern of marks represents the data on the disk.

NOTE - Subdjvisions of a sector which are named "mark" are not marksin the sense of this definition.

419 mark edge

The transitjon between a region with a mark and one without a mark or vice versa;-along the track.

420 mark edgerecording

A recording method which uses a mark edge to represent a Channel bit.

421 ogtical disk

A disk that|will accept and retain information in the form of marks in arecording layer, that can be read with
4.22 ogtical disk cartridge (ODC)

A device cpnsisting of a case containing an optical disk:

423 physical track

The path which is followed by the focus of*the optical beam during one revolution of the disk. This pj
addressabl ¢.

424 pdarization
The directipn of polarization of an'optical beam is the direction of the electric vector of the beam.

k to the recording

r form that can be

an optical beam.

fth is not directly

NOTE - The plane of polarization is.the/plane containing the electric vector and the direction of propagation of the beam. The polgiczation is right-handed

when to an gbserver looking in_the_direction of propagation of the beam, the end-point of the electric vector would appear to d

ribe an ellipse in the

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

4.27 recording layer

A layer of the disk on, or in, which datais written during manufacture and/or use.
428 recordingtrack

Either aland or groove feature of the disk where recording may be performed.

4.29 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.

430 space
The area between marks along the track.

OISO/IEC 2002 - All rights reserved
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431 spindle

002 (E)

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

4.32 substrat

e

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

4.33

track pitch

The distance between land track centrelines to adjacent groove track centerlines, measured in aradial direction.

434 write-in
A holein the case

435 write-on
A technique wher

4.36
An annular areao

zone

5

51 Represg)

A measured value
value of 1,26 wit
1,235t0 1,275.

Letters and digits
The setting of a bi
Numbersin binary
Numbersin binary
Negative values o
In each field the
significant bit is r]
order of recording

Unless otherwise
4 096-byte sectorg

5.2 Names
The names of enti

Conventions and notations

I is denoted by ZERO or ONE.

YHtt-ote
which, when detected by the drive to be open, inhibits both write and erase operations.

ce functionality
bby arewritable MO ODC is restricted to initialization and writing once only.

the disk.

ntation of numbers

is rounded off to the least significant digit of the corresponding specified value. It implies that
) a positive tolerance of +0,01, and a negative tolerancef)-0,02 alows a range of measured

n parentheses represent numbersin hexadecimal nétation.

notation and bit combinations are represented by strings of the digits 0 and 1.
notation and bit combinations are shown with the most significant bit to the left.
numbers in binary notation are given in TWO's complement.

data is recorded so that the\most significant byte (byte 0) is recorded first. Within each by
umbered O and is recorded tast, the most significant bit (numbered 7 in an 8-bit byte) is recorde
applies also to the data'input of the Error Detection and Correction circuits and their output.

stated, groups of~decimal digits of the form xx ... x/yy ... y indicate that the value xx ... X
, VY ... Y appliesto-2 048-byte sectors.

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

6

List of @crenyms

a specified
alues from

te the least
H first. This

applies to

ALPC
AM
CRC
DDS
DMA
DMP
ECC
EDAC
ID
LBA
LSB
MO
MSB
OoDC

Auto Laser Power Control
Address Mark

Cyclic Redundancy Code
Disk Definition Structure
Defect Management Area
Defect Management Pointers
Error Correction Code

Error Detection And Correction
Identifier

Logical Block Address

Least Significant Byte
Magneto-Optical

Most Significant Byte
Optical Disk Cartridge

OISO/IEC 2002 - All rights r
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PA Postamble

PDL Primary Defect List

PEP Phase-Encoded Part of the Control Tracks
RLL Run Length Limited (code)

R-S Reed-Solomon (code)

R/W Rewritable

R-S'LDC Reed-Solomon Long Distance Code

SCSl Small Computer System Interface

SDL Secondary Defect List

SFP Standard Formatted Part of the Control Tracks
SM Sector Mark

SWF Sector Written Flag

TA Transition Area

TIA Time Interval Analyzer

VFO Variable Frequency Oscillator

WO Write Once

ZCAV Zoned Constant Angular Vel ocity

7 General description of the optical disk cartridge
The opticall disk cartridge which is the subject of this International Standard consists of a case containing an pptical disk.

The case i$ a protective enclosure for the disk. It has access windows covered by a shutter. The windowg are automatically
uncovered py the drive when the cartridge is inserted into it.

The optical disk consists of two sides assembled together with theirfecording layers on the inside.

The opticall disk may be recordable on both sides. Data can be wiitten onto the disk as marks in the form of [magnetic domains
in the recofding layer and can be erased from it with a focused optical beam, using the thermo-magnetic effect. The data can
be read with a focused optical beam, using the magneto<optical effect. The beam accesses the recording| layer through the
transparent| substrate of the disk.

Part of theldisk contains read-only data in the forfnof pre-embossed pits. This data can be read using the diffraction of the
optical beam by the embossed pits.

The entire flisk may be used for write once-recording of data using the thermo-magnetic effect. This data can be read using the
magneto-optic effect.

8 General requirements
8.1 Environments
8.1.1 Test envirenment

The test enjvironment-iS the environment where the air immediately surrounding the optical disk cartridge| has the following
properties:

temperature :23°C+2°C

relative hurmitity A5 9610559

atmospheric pressure : 60 kPato 106 kPa

air cleanliness : Class 100 000 (see annex A)

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 hours minimum. It is recommended that, before testing, the entrance surface of the disk 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 requires that an optical disk cartridge which meets al requirements of this Standard in the
specified test environment provides data interchange over the specified ranges of environmental parameters in the operating
environment. ( See also annex R.)

OISO/IEC 2002 - All rights reserved 5
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The operating environment is the environment where the air immediately surrounding the optical disk cartridge has the

following properties:

temperature :5°Cto55°C
relative humidity :3%1t085%
absolute humidity : 1g/m3 to 30 g/m3
atmospheric pressure : 60 kPato 106 kPa
temperature gradient : 10 °C/h max.
relative humidity gradient : 10 %/h max.

air cleanliness
magnetic field str

magnetic field str
during any other @

No condensation
outside those speq
use. (See also ann

gth at the recording layer for
any condition undger which abeam isin focus

gth at the recording layer

ondition

EX S).

8.1.3 Storlage environment

The optical disk ¢
storage. The stor.
cartridge has the f

temperature

relative humidity

absolute humidity’
atmospheric presd
temperature gradig
relative humidity ¢
air cleanliness

magnetic field stre

bllowing properties:

Lre
ent

jradient

No condensation
8.1.4 Tr

This International [Standard does not specify requirements for transportation; guidanceis given in annex T.

sportation

ngth at the recarding layer

: office environment (see also annex R.1)
: 32 000 A/m max. (see also annex R.2)

: 48 000 A/m max.

pn or in the optical disk cartridge shall occur. If an optical disk cartridgehas been exposed td
ified in this clause, it shall be acclimatized in an allowed operating-environment for at least 2 h

prridge without any protective enclosure shall not be storéd in an environment outside the range
bge environment is defined as an environment where<the air immediately surrounding the gptical disk

:-10°Cto55.5C

:3%1t0.90 %

01 g/m3 to 30 g/m3

.60 kPato 106 kPa

: 15 °C/h max.

: 10 %/h max.

: Office environment (see also annex R.1)
: 48 000 A/m max.

n or in the optical disk cartridge shall occur.

conditions
ours before

Allowed for

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

8.3 Safety requirements
The cartridge shall satisfy the safety requirements of 1EC 60950, when used in the intended manner or in any foreseeable use
in an information processing system.
84 Flammability

The cartridge and its components shall be made from materials that comply with the flammability class for HB materials, or
better, as specified in I[EC 60950.

9 Reference Drive

The Reference Drive is adrive several critical components of which have well defined properties and which is used to test the
write, read and erase parameters of the disk for conformance to this International Standard. The critical components vary from

6
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test to test. This clause gives an outline of all components; components critical for tests in specific clauses are specified in
those clauses.

9.1  Optical system

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

Ch.2
O

A~
w
| —»

iy
i
um) Ml

A B
A L gser diode G Optical disk
B Collimator lens H Optional half-wave plate
C Optional shaping prism I, 12 Tracking signals from photodiode K 3
Ch.l Clhannd 1 J Polarizing beam splitter
Ch.2  Clpannel 2 K1, K, Photodiodes for Channels 1 and 2
D Bgam splitter Ks Split photodiode
E Pglarizing beamsplitter L, Ly, d.c.-coupled amplifiers
F Objective |éns M Tracking Channel (see 20.3)
N Ptjase retarder

Figure 1 - Optical system of the Reference Drive

In the absence of polarization changes in the disk, the polarizing beam splitter J shall be aligned to make the signal of detector
K1 equal to that of detector Ko. The direction of polarization in this case is called the neutral direction. The phase retarder N
shall be adjusted such that the optical system does not have more than 2,5° phase retardation between the neutral polarization
and the polarization perpendicular to it. This position of the retarder is called the neutral position.

The phase retarder can be used for the measurement of the narrow-band signal-to-noise ratio (see 27.2).
The beam splitter J shall have a p-sintensity reflectance ratio of at least 100.

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

OISO/IEC 2002 - All rights reserved 7
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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 Ry and Rs' for beam splitter E, then the measured imbalance shall be multiplied by

ReRp
R,R.

to make it correspond to the nominal beam splitter E.

The output of Channel 1 is the sum of the currents through photodiodes K, and K, , 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.
9.2  Optical beam
The focused opticpl beam used for writing, reading and erasing data shall have the following properties:
+10 nm
a) Wavelengith (A ) 660 nm
-10 nm
b) Wavelengith ( A) divided by the numerical
aperture ¢f the objective lens (NA) A/ NA =1,148 um £ 0,017 pm
C) Filling DfW of the aperture of the
objectivellens 0,85+ 0,05
d) Variancejof the wavefront of the
optical bgam near the recording layer
after pasging through a substrate having nominal
thicknesgand index of refraction 0to A%/-330
€) Polarization Linear - parallel to the groove where appropriate
f) Extinction ratio 0,01 max.
0) The optidal power and pulse width for writing, reading and erasing are specified in later clauses of this Standard.
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 rajo is the ratio of the minimurm over the maximum power observed behind a linear polarizer infthe optical
beam, which isrofated over at least 180°.

9.3 Read ch
Two read chann

nnels

s shall be provided to generate signals from the marks in the recording layer. Channel 1 shall pe used for
$sed marks,using the diffraction of the optical beam by the marks. Channel 2 shall be used for [reading the
written marks, usijng the rotation of the polarization of optical beam due to the magneto-optical effect of the markis. The read
amplifiers after the photo=detectors in Channel 1 and Channel 2 shall have aflat response within 1dB from d.c. to 5p MHz.

3 aIed the sgnal of Channel 1 and 2 are not equallzed before detection. The sgnal from both ch bnnel's shall
be low-pass filtereeHwrth ot - ey

94  Tracking

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

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

95 Rotation of the disk

The spindle shall position the disk as specified in 12.4. It shall rotate the disk at 50,0 Hz + 0,5 Hz. The direction of rotation of
the disk side being tested shall be counter-clockwise when viewed from the objective lens.
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Section 2 - Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case
10.1 General description of the case
The case (see figure 3) is arigid protective container of rectangular shape. It has spindle windows on both

sides to allow the

spindle of the drive to clamp the disk by its hub. Both sides of the case have a head window, one for the optical head of the
drive, the other for the magnetic head providing the necessary magnetic fields. A shutter uncovers the windows upon insertion
into the drive, and automatically covers them upon removal from the drive. The case has write-inhibit, reflectance detection,

and rotation direction detection features, and gripper slots for an autochanger.

10.2 Relationship of SidesA and B

The featurgs essential for physical interchangeability are represented in figure 3. When Side A of thelCartridge faces upwards,

Side A of the disk faces downwards. Sides A and B of the case are identical as far as the features given h
except as oted below. The description is given for one side only. References to Sides A and)B-can be ¢
respectively.

Only the shutter and the slot for the shutter opener, described in 10.5.10 and 10.5.11-are'hot identical fo
case.
10.3 Reéference axesand casereference planes

There is a [eference plane P for each side of the case. Each reference plane P centains two orthogonal axes
the dimeng{ons of the case are referred. The intersection of the X and Y axes,defines the centre of the locatig
extends thrpugh the centre of the alignment hole.

104 Casedrawings
The case igrepresented schematically by the following drawings.

Figure 2 shows the hub dimensions.

Figure 3 shows a composite drawing of Side A of the case in isometric form, with the major features identifi

Figure 4
plane P.

ows the envelope of the case with respect to a location hole at the intersection of the X and Y

Figure 5 shows the surfaces S1, S2, S3 and-S4 ' which establish the reference plane P.

Figure 5a shows the details of surface S3!
Figure 6 shows the details of theinsertion slot and detent.
Figure 7 shows the gripper slots; Used for automatic handling.
Figure 8 shows the writesinhibit holes.
Figure 9 shows the meglia ID sensor holes.

Figure 10 shows the shutter sensor notch.

Ere are concerned,
hanged to B or A

- both sides of the

X and Y to which
n hole. The X axis

bd from Side A.

axes and reference

Figure 11 shows the head and motor window.

Figure 12 shows the shutter opening features.
Figure 13 shows the capture cylinder.
Figure 14 shows the user label aress.

10.5 Dimensions of the case

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

can be estimated from the dimensions specified in this clause.

10.5.1 Overall dimensions
Thetotal length of the case (see figure 4) shall be

L1 =153,0 mm £ 0,4 mm

OISO/IEC 2002 - All rights reserved
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The distance from
L, =127,

The distance from

the top of the case to the reference axis X shall be
O0mm=+0,3mm

the bottom of the case to the reference axis X shall be

L3=26,0 mm £ 0,3 mm

The total width of

L, =135,

the case shall be

+0,0 mm
Omm
- 0,6 mm

The distance from
Ls =128

The distance from

the left-hand side of the cartridge to the reference axis Y shall be

+0,0 mm
5 mm
-0,5mm

the right-hand side of the cartridge to the reference axis Y shall be

Le=6,5mMm= 0,2 mm

The width shall be reduced on the top by the radius
Ri=Ly

originating from g point defined by Lg and
L7 =101{0 mm £ 0,3 mm

The two corners of the top shall be rounded with aradius
R,=15mm*0,5mm

and the two cornefs at the bottom with aradius
R3=3,0m= 1,0 mm

The thickness of the case shall be
Lg= 11,0 mm = 0,30 mm

The eight long edges of the case shall be roundeg'with aradius
R4 = 1,0 mm max

10.5.2 L ogation hole

The centre of the

square form with a side length’of

Lg = 4,10

+0,00'mm
mm
= 0,06 mm

ocation hole (see figure 4) shall coincide with the intersection of the reference axes X and Y. It

shall have a

held to a depth of
LlO =15

after which a cavity extends through to the alignment hole on the opposite side of the case.

The lead-in edges

mm (i.e. typical wall thickness)

shall be rounded with aradius

Rs = 0,5 mm max
10.5.3 Alignment hole

The centre of the alignment hole (see figure 4) shall lie on reference axis X at a distance of

L11=122,0mm £ 0,2 mm

from the reference axis Y.
The dimensions of the hole shall be

10
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+ 0,00 mm
L12 =4,10 mm
- 0,06 mm

and

+0,2mm
L13=50mm
-0,0mm

held to a depth of L1q, after which a cavity extends through to the location hole on the opposite side of the case.
The lead-in edges shall be rounded with radius Rs.

10.5.4 Surfaces on Reference Planes P

The refererce plane P (see figures 5 and 5a) for a side of the case shall contain four surfaces (Sq, SySgland|Sy) on that side of
the case, secified as follows:

Two circulpr surfaces S; and Sp.

Surface S; [shall be a circular area centred around the square location hole and have a diameter of

D} =9,0mmmin

Surface Sylshall be acircular area centred around the rectangular alignment hole and have a diameter of

Dp =9,0 mmmin

Two elonggted surfaces Sz and S, that follow the contour of the cartridge and shutter edges.

Surfaces Sg and S, are shaped symmetrically.

Surface Sgfshall be defined by two circular sections with radii

Rg=15mm=0,1 mm

with an origjin given by

L4a=4,0mm £ 0,1 mm

L4{s = 86,0 mm £ 0,3 mm

and
Ry=15mmz+ 0,1 mm

with an origin given by

Lis=1,9 mm = 0,1 mam

Lq7 =124,5 mmzx 0,3 mm

The arc with radius Ry’shall continue on the right hand side with radius

+0,2 mm

Rg =.134,0 mm

- 0,7 mm

which is a dimension resulting from Ls + L4 + Rg with an origin given by Ls and L. A straight, vertical line shall smoothly
join the arc of Rgto the arc of Rg.

The left-hand side of Sz shall be bounded by radius
Rg=4,5mm+0,3mm

which isadimension resulting from L,g + L14 - Rg with an origin given by
L1g=2,0mm= 0,1 mm
L1g=1155mm+ 0,3 mm

The left-hand side of the boundary shall be closed by two straight lines. The first one shall smoothly join the arc of Rg to the
arc of Ryg. The second one shall run from the left hand tangent of R; to its intersection with Rg. Along the left hand side of
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surface S3 there shall be a zone to protect S3 from being damaged by the shutter. In order to keep this zone at a minimum
practical width

R10=4,1 mm max
This radius originates from the same point as R,

10.5.5 Insertion slots and detent features

The case shall have two symmetrical insertion slots with embedded detent features (see figure 6). The slots shall have alength
of

Log =26,0 mm £ 0,3 mm

awidth of
+0,3mm
Lo; =6,00mm
-0,0mm
and a depth of

Loy =3,0mm £ 0,1 mm
located
L__=29mmz=0,2mm
23
from reference pldne P.
The dlots shall haye alead-in chamfer given by
Loa = 0,9 mm max
Log = 5,0l mm max
The detent notch ghall be a semi-circle of radius
R =3dmmz=0,2mm
11
with the origin giyen by
Log =130 mm £ 0,3 mm
Lo7=2,0lmm = 0,1 mm

L73=114,0 mm = 0,3 mm

The dimensions Lp, Log, and L73 areinterrelated, their values shall be such so that they are all three within specification.

10.5.6 Gripper dlots
The case shall have two symmetrical gripper dots (see figure 7) with a depth of

Log = 5,00 mm 0,3 mm

from the edge of the.case and a width of

Log=6,0 mm+ 0,3 mm
The upper edge of adlot shall be

L3p=12,0 mm £ 0,3 mm
above the bottom of the case.

10.5.7 Write-inhibit holes

Sides A and B shall each have awrite-inhibit hole (see figure 8). The case shall include a device for opening and closing each
hole. The hole at the left-hand side of Side A of the case, is the write-inhibit hole for Side A of the disk. The protected side of
the disk shall be made clear by inscriptions on the case or by the fact that the device for Side A of the disk can only be
operated from Side A of the case.

When writing and erasing on Side A of the disk is not allowed, the write-inhibit hole shall be open all through the case. It shall
have a diameter
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D3 =4,0 mmmin

Its centre shall be specified by

L3
L3

1=80mmz= 0,2 mm

> =111,0 mm £ 0,3 mm

on Side A of the case.

When writing is allowed on Side A of the disk, the write-inhibit hole shall be closed on Side A of the case, at a depth of
typicaly L1, i.e. the wall thickness of the case. In this state, the opposite side of the same hole, at Side B of the case, shall be

closed and

ot recessed from the reference pl ane P of Side B of the case hy morethan

L3
The oppos|

specified by L3; and

L42=11,0mm+ 0,2 mm

on Side A

10.5.8
There shall

case pertaips to Side A of the disk. The holes shall extend through the case, and-have a diameter of

D

the positions of their centres shall be specified by L3y, L34 and

A holeisd

A hole for
closure shg

L4

45 = 19,5 mm £ 0,2 mm
46 = 17,0 mm £ 0,2 mm
47 = 23,0 mm £ 0,2 mm
4 =29,0 mm = 0,2 mm

49 =93,0 mm £ 0,3 mm

3=0,5mm
te side of the write-inhibit hole for protecting Side B of the disk shall have a diameter D3.

pf the case.

Media sensor holes
be two sets of four media sensor holes (see figure 9). The set of holesat the lower left hand corn

+0,3mm

h = 4,0 mm
-0,0mm

b =99,0 mm+ 0,3 mm

1 =105,0 mm x 0,3 mm

Side A of the'disk is deemed to be closed, when the hole is closed on both Side A and Side
| be recessad from reference plane P by

b = 0;1,mm max

The holes gre.ndmbered consecutively from 1 to 4. Number 1 is the hole closest to the |eft hand edge of the ¢

bemed to be open‘when there is no obstruction in this hole over a diameter D4 all through the casa.

ts centre shall be

er of Side A of the

B of the case. The

ase.

Holes No. 1, 3, and 4 shall be closed.

Hole No. 2 shall indicate whether Side B shall not be used, in which case the hole shall be open. When Side B shall be used,
the hole shall be closed.

An optical disk cartridge conforming to this Standard does not use holes No. 3 and 4. The holes shall be closed. The meaning

of the each

hole shall beasin table 1.

OISO/IEC 2002 - All rights reserved
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Tablel - Media sensor holes

Sensor hole No. Indication Closed Open
1 Not used Always -
2 Disk side accessible Yes No
3 Not used Always -
4 Not used Always -
1059 Hedd and motor window

The case shall haye a window on each side to enable the optical head and the motor to access the disk (See’figure 11). The
dimensions are reflerenced to a centreline, located at a distance of

Lgg =610 mm £ 0,2 mm

to the | eft of referg
The width of theh
L47 = 20,
Lag = 20,
and its height shal

Pnce axis Y.
ead access shall be
DO mm min
0O mm min

extend from

L4g = 118,2 mm min to

L50 = 57,
The four inside ca
R12 =30

The motor access

D mm max
rners shall be rounded with aradius of
mm max

hall have a diameter of

Ds = 35,0 mm min

and its centre shal
L51 = 43,
10.5.10 Shu

be defined by L6 and
D mm + 0,2 mm

tter

The case shall haje a spring-loaded;.uhidirectional shutter (see figure 12) with an optional latch, designed to completely cover
the head and motpr windows when closed. A shutter movement of 41,5 mm minimum shall be sufficient to enspire that the
head and motor wjndow is epened to the minimum size specified in 10.5.9. The shutter shall be free to slide in argcessed area
of the casein such away_asto ensure that the overall thickness of the case and shutter shall not exceed Lg.

The right-hand side of,the top of the shutter shall have alead-in ramp with an angle
Ao = 16° max
The distance from the reference planes P to the nearest side of the ramp shall be

L5y = 2,5 mm max

The left hand side of the shutter shall not extend closer than
Lsog = 14,0 mm min

to the datum plane.

10511 Slot for shutter opener

The shutter shall have only one slot (see figure 12) in which the shutter opener of the drive can engage to open the shutter. The
dot shall be dimensioned as follows:

When the shuitter is closed, the vertical edge used to push the shutter open shall be located at a distance of
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Lsz=34,5mm+ 0,5mm
from reference axis Y on Side B of the case.
The length of the slot shall be
Lsg =4,5mm= 0,1 mm
and the angle of the lead-out ramp shall be
A3z=525°+75°
The depth of the dot shall be

Lgs =3,5mm = 0,1 mm

The width pf the slot from the reference plane P of Side B of the case shall be

+0,5mm
Ldg = 6,0 mm
-0,0mm

If ashutter|latch is employed, the distance between the latch and reference plane P of Side B of the case shal| be
L47 = 2,5 mm max
The edges pf the case beneath the shutter, upon which the shutter door opening-mechanism may slide, shall have athickness of
B{=1,0mmmin
located at
B4 = 0,9 mm max

from plane|P (see detail A in figure 12).
The four ediges shall also be straight to within
STR (stra?]

in both planes for length C,. (Length C; is defined by the manufacturer’ s shutter design. See detail in figure[12.)

htness of surface) = 0,2 mm

10.5.12 Shutter sensor notch

The shuttef sensor notch (see figure 20).1s used to ensure that the shutter is fully open after insertion ¢f the optical disk
cartridge into the drive. Therefore, the notch shall be exposed only when the shutter is fully open.

The dimengions shall be

L43 =3,5mm = 0,2'mm
L4z =71,0 mar£0,3 mm
and

+0,0mm
L45'<=9;,0 mm

—Z0mm
The notch shall have alead-out ramp with an angle
A =45°+2°
10.5.13 User label areas
The case shall have the following minimum areas for user labels (see figure 14):
on Side A and Side B: 35,0 mm x 65,0 mm
on the bottom side: 6,0 mm x 98,0 mm

These areas shall be recessed by 0,2 mm min. Their positions are specified by the following dimensions and relations between
dimensions.

Le1 =4,5mmmin
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Leo - Le1
Les - Le3
Les

Les - Les

Le7 + Leg
Lg-L71-

Ls-Leg-

= 65,0 mm min
=35,0 mmmin
=45mmmin
=65,0mmmin
= 35,0 mm min
Lo =6,0 mmmin

L7o  =98,0mmmin

10.6 Mechan
All requirements

10.6.1 M al
The case shall be

10.6.2 Ma;

cal characteristics

Tf this clause shall be met in the operating environment.

erials
constructed from any suitable materials such that it meets the requirements of thishnternational St

bS

The mass of the c@se without the optical disk shall not exceed 150 g.

10.6.3 Edd
The cartridge shal

10.6.4 Con

e distortion
meet the requirement of the edge distortion test defined in annex, B

npliance

andard.

The cartridge shall meet the requirement of the compliance (flexibility) testdefined in annex C. The requirement] guarantees

that a cartridge cal

10.6.5 Shu
The spring force
sufficiently strong
10.7 Drop teq

The optical disk
concrete floor co
failure.

N be constrained in the proper plane of operation within the drive.

tter opening force

on the shutter shall be such that the force required to open the shutter does not exceed 3N.
to close a free-dliding shutter, irrespective of\the orientation of the case.

it

cartridge shall withstand dropping*or’ each surface and on each corner from a height of 760 1
ered with a vinyl layer 2 mm thiek. The cartridge shall withstand all such impacts without any

It shall be

nm on to a
functional

11 Dimengonal, mechanicaland physical characteristics of the disk

111 General|description of the-disk

The disk shall consist of two sides:

Each disk side sh@ll consistofa circular substrate with a hub on one face and a recording layer coated on the othgr face. The
recording layer cgn be protected from environmental influences by a protective layer. The Formatted Zone (see cllause 17) of

the substrate shall |be transparent to allow an optical beam to focus on the recording layer through the substrate.
The two disk sid

The circular hubs are in the centre of the disk. They interact with the spindle of the drive, and provide the radial centering of
the clamping force.
11.2 Referenceaxisand plane of the disk

Some dimensions of the hub are referenced to the Disk Reference Plane D (see figure 2). Disk Reference Plane D is defined as
being parallel and coplanar with a perfectly flat annular mounting surface of an ideal spindle onto which the disk substrate
interfaces, and which is normal to the axis of rotation of the spindle. This axis A passes through the centre of the centre hole of
the hub, and is normal to Disk Reference Plane D.

11.3 Dimensions of the disk

The dimensions of the disk shall be measured in the test environment. The dimensions of the disk in an operating environment
can be estimated from the dimensions specified in this clause.
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The outer diameter of the disk shall be 130,0 mm nominal. The tolerance is determined by the movement of the disk inside the
case allowed by 12.3 and 12.4.

Thetotal thickness of the disk outside the hub area shall be 2,40 mm min. and 2,80 mm max.
NOTE - Disks that conform to 1SO/IEC 10089 and 1SO/IEC 15486 are known to exist which have atotal thickness of 3,2 mm.

The clamping zone is the area on the disk where the clamping mechanism of the optical drive grips the disk and is defined by

Dg and D-.

The clearance zone is the area between the outer diameter of the clamping zone Dg and the inner diameter of the reflective
zone (see clause 17).

The clearafice zone shall be excluded from the total thickness requirement, however there shall be no projection from the Disk

Reference
11.3.1

Plane D in the direction of the optical system of more than 0,2 mmin this zone.

Hub dimension

The outer diameter of the hub (see figure 2) shall be

D
The height

hy

+0,0 mm
b = 25,0 mm

-0,2mm
of the hub shall be

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

The diamefer of the centre hole of the hub shall be

D

The height
h

DD

The centeri
h3

The hole
hole shall 6

There shall

hy
At thetwo
The height

+ 0,012 mm
h = 4,004 mm
- 0,000 mm

of the top of the centering hole at diameter Dg, measured above the Disk Reference Plane D, shal
=1,9mmmin

ng length at diameter Dg shall be

=0,5mmmin

hall have a diameter larger than, or equal to, Dy between the centering length and the Disk Refer,
xtend through the substrate.

be aradius at therim-of the hub at diameter Dg with height

=0,2 mm £ G;1\mm

surfaces which it intersects, the radius shall be blended to prevent offsets or sharp ridges.
of the chamfer at the rim of the hub at diameter Dg shall be

be

ence Plane D. The

+0,2mm

hs

=0,Z2mm
-0,0mm

The angle of the chamfer shall be 45°, or a corresponding full radius shall be used.

The outer diameter of the magnetizable ring shall be

D10=19,0 mmmin

Theinner diameter of the magnetizable ring shall be

D11 = 8,0 mm max

This thickness of the magnetizable material shall be

he

=0,5mmmin

The position of the top of the magnetizable ring relative to the Disk Reference Plane D shall be
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+0,0 mm

h; =2,2mm

-0,1mm

The outer diameter of the clamping zone shall be

Dg =350 mmmin

The inner diameter of the zone shall be

D7 = 27,0 mm max

11.4 Mechanical characteristics

All requirements ip this clause must be met in the operating environment.

1141

The disk shall be
material propertie
(see 11.3.1) and th
11.4.2 M a

The mass of the d

11.4.3 Mo
The moment of in

11.4.4 Imh
The imbalance of

1145 Axi

The axial deflecti
the thickness of t
Plane D on each
each side of the di

The deviation of 3
D, shall not exceq
optical system def

1146 AXi

The maximum all
tracking of the re
motor is assumed
function

Marerial

made from any suitable materials such that it meets the requirements of this I nternational, Standar
5 specified by this International Standard are the magnetic properties of the magnetizable zone
e optical properties of the substrate in the Formatted Zone (see 11.5).

ES
sk shall not exceed 120 g.

ent of inertia
brtia of the disk relative to axis A shall not exceed 0,22 g-mz.

alance
the disk relative to axis A shall not exceed 0,01 g'm.

bl deflection

bn of the disk is measured as the axia deviation'of the recording layer. Thus it comprises the to
he substrate, on its index of refraction and the'deviation of the entrance surface from the Dish
ide of the disk. The nominal position of the recording layer with respect to the Disk Reference

Ik is determined by the nominal thickness of the substrate.

Iny point of the recording layer fromtits nominal position, in a direction normal to the Disk Refe
d 0,19 mm for rotational frequencies of the disk as specified in 9.5. The deviation shall be meas
ned in clause 9.

bl acceler ation

bwed axial error en4y (See annex V) shall not exceed 0,7 um , measured using the Reference Ser
cording layer. The rotational frequency of the disk shall be as specified in 9.5. The stationary
to be motionless\(no external disturbances). The measurement shall be made using a servo with

d. The only
in the hub

erances on
Reference
Plane D on

rence Plane
ured by the

vo for axial
part of the
the transfer

where

w= 21

ap/2m=1550 Hz

=\

or any other servo with | 1+H| within 20% of O1+HsOin the bandwidth of 50 Hz to 170 kHz. Thus, the disk shall not require

an acceleration of

18

more than 22 m/s? at low frequencies from the servo motor of the Reference Servo.
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11.4.7 Radial runout

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

The difference between the maximum and the minimum distance of any track from the axis of rotation, measured along a fixed
radial line over one physical track of the disk, shall not exceed 50 pum as measured by the optical system under conditions of a
hub mounted on a perfect sized test fixture shaft, for rotational frequencies of the disk as specified in 9.5.

11.4.8 Radial acceleration

The maxinpr : re-Reference Servo for
radial tracking of the tracks The rotatl onal frequency of the dISk shall beas specmed in9. 5 The stationary jpart of the motor is
assumed td be motionless (no external disturbances). The measurement shall be made using a servo with'thetransfer function

1+%

1 (@)
H (|a))—§x X—
iw 1+ 1w

0

where

w= 21t
ap/2m=2B40 Hz
=41
or any othér servo with | 1+H| within 20% of | 1+Hs| in the bardwidth of 50 Hz to 170 kHz. Thus, the digk shall not require
an accelergtion of more than 6,5 m/s? at low frequencies frorthe servo motor of the Reference Servo.

11.4.9 Tilt
The tilt angle, defined as the angle which the normal to the entrance surface, averaged over a circular area pf 1 mm diameter,
makes with the normal to the Disk Reference Plane D, shall not exceed 2.8 mrad.
11.5 Optical characteristics

1151 Index of refraction

Within the|Formatted Zone (see clause 17) the index of refraction of the substrate shall be within the range ffom 1,46 to 1,60.

11.5.2 Thickness

The thickngss of the substrate from the entrance surface to the recording layer, within the Formatted Zone shall be:
n* _n?+0,2650

0,5093x X . mm = 0,05mm
n“-1 n°+0,5929

where n is thelindéex of refraction.

11.5.3 Birefringence

The effect of the birefringence of the substrate is included in the measurement of the imbalance of the magneto optical signa
in Channel 2 of the Reference Drive (see 26.2)

1154 Vertical Birefringence
The principal vertical birefringence value shall be contained as follows:

0<|N, =N, | <500x107°

where Np, is the index of refraction along any direction in the plane of the disk and N is the index of refraction normal to the
plane of the disk. (See annex X).
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1155
11551

Reflectance
General

The reflectance R is the value of the reflectance in a Recording Track of the User Zone, measured through the substrate and
does not include the reflectance of the entrance surface.

The nominal value R of the reflectance shall be specified by the manufacturer

in byte 3 of the Control Track PEP Zone (see 17.3.2.1.4), and
in byte 19 of the Control Track SFP Zone (see 17.4.2).

11.55.2 N

The measured va
split photo detecta

M easurements sha

11.5.5.3 H
Thevalue of Rat

ol |
Casul Tu vard

e R, of the reflectance shall be measured under the conditions a) to f) of 9.2 and those of 20.2
r (14l

Il be made in the User Zone in any Recording Track.

equirement

he standard wavelength specified in 9.2 shall lie within the range 0,20 to 0,40 for Type R/W or W

At any point in th¢ User Zone, the measured reflectance Ry, shall meet the following requirethent.

This requirement

R(1-015) = (Rnmax * Rnmin)/2<R(1+0,15)
bpecifies the acceptable range for Ry, for all disks within the sapie value R. Additionally, the vari

shall meet the regliirement

where
Rmmax 1S the maxi

Rinmin IS the minin

(Rmmax = Rmin) / (Rmmax + Rmmin) < 0,13

mum value of measured reflectance in the User Zahe, and

hum value of measured reflectance in the Usér Zone.

2 using the

O disks.

ation of R,

12 I nterfage between cartridge and drive

121 Clampirng method

When the cartridge is inserted into the drive, the'shutter of the case is opened and the drive spindle engages the digk. The disk
is held against thg spindle by an axial clamping-force, provided by the magnetizable material in the hub and the magnets in the
spindle. The radig positioning of the diskiis provided by the centering of the axis of the spindle in the centre hole|of the hub.
A turntable of thejspindle shall supportthie disk in its clamping zone, determining the axia position of the disk in the case.
12.2 Clamping force

The clamping forde exerted by the spindle shall be lessthan 14 N.

The adsorbent forg¢e measured by the test device specified in annex D shall bein the range of 8,0 N to 12,0 N.

12.3 Capture

cylinder

The capture cylin

fer(seefigure 13y TS defimed a5 the votume i which the spimdte carexpect the centre of the ot

of the hub

to be at the maximum height of the hub, just prior to capture. The size of the cylinder limits the allowable play of the disk
inside its cavity in the case. This cylinder is referenced to perfectly located and perfectly sized alignment and location pinsin
the drive, and includes tolerances of dimensions of the case and the disk between the pins mentioned and the centre of the hub.
The bottom of the cylinder is parallel to the Reference Plane P, and shall be located at a distance of

Lsg = 0,5 mm min.

above the Reference Plane P of Side B of the case when Side A of the disk is to be used. The top of the cylinder shall be
located at a distance of

Lsg = 4,3 mm max.
above the same Reference Plane P, i.e. that of Side B. The diameter of the cylinder shall be

D12 = 3,0 mm max.
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Its centre shall be defined by the nominal values of L4g and Ls;.

12.4 Disk position in the operating condition

When the disk isin the operating condition (see figure 13) within the drive, the position of the active recording layer shall be
Leo = 5,35 mm = 0,15 mm

above the Reference Plane P of that side of the case that faces the optical system. Moreover, the torque to be exerted on the
disk in order to maintain arotational frequency of 50 Hz shall not exceed 0,01 N-m, when the axis of rotation iswithin acircle
of diameter

D12 =02 mm max

and a centr given by the nominal values of Lyg and Ls;.

< Dg o
< D7 >
< Dg >
< Do >
<« PulZ »
<Py
h, h,
7 v
yas
hy
‘_A :
| 1 A | A
! h2 ha
hy h,
Clamping zone Disk Clamping zone

94-0131-A

Figure2 - Hub dimensions
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Surface 4
(figure 5) Slot for the shutter
opener
(figure 12)
Shutter sensor notch
(figure 10)
Shutter
Useul label area IS
(figure 14) \' ) Insertion direction
Disk JdeB I Insertion shet-and detent
T~ (figure 6)
Hub ;
(figure 2) Case Side A
_ 7] —<Surface S3
Alignment hole (figures 5 and 5a)
(figure 4) .
\ ~~Head window
Sufface S2 . (figure 11)
(figure 5)
. - ™~ Motor window
Write-jnhibit hole :
for Sde A (figure 11)
(figure 8)
Location hole
Gripper slot /(figure 4)
(figure7) |
Surface S1
(figure 5)
Media sensor holes ~Write-inhibit hole for Side B
for Side A (figure 8)
(figure 9) /
Media sensor holes G_r ipper slot
for Side B (figure 7)
. (figure 9)
Figure 3 - Case
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Y
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Figure 4 - Overall dimensions and refer ence axes
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24

See figure 5a

A
H 17 L
19
L7
yyYy vy I/-;7l‘/ \ i v
’ T ~__ 31
> i
N L,
< L >

95-0015-A-rev

Figure5 - Surfaces S1, S2, S3 and $4 of the reference plane P
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4|
>

A

95-0016-A-rev

Figure5a - Detail of surface S3
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L25

B

L23

95-0017-A-rev

Figure6 - Insertion slot and detent
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N
©
I
|

95-0018-A-rev

Figure7 - Gripper sots
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Figure 8 - Write-Inhibit holes
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Figure9 - Media I D sensor holes
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95-0021-A

Figure 10 - Shutter sensor notch viewed from Side A
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_._.Eﬂ._._

95-0022-A

Figure 11 - Head and motor window
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Figure 12 - Shutter opening features
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Figure 14a - User label area on Side A
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Figure 14b 5 User label area on bottom surface
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Figure 14c - User label areaon Side B
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Section 3 - Format of information

13  Track and Header geometry
13.1 Track and Header shape
The Formatted Zone shall contain tracks intended for the continuous servo tracking method. (See table 4).

This International Standard distinguishes between physical and logical tracks. A logica track is a part of a physical track
containing a defined number of consecutive sectors (see 14.2).

Physical Tracks COﬂSISt of adjacent Iand groove pal rs. Both Iands and grooves form contl nuous 360° spirals except for
preformatt X - eneh-like feature, the

ording Tracks. The Headers 1 and 2 (VFO, AM, ID, and PA) are located on thelines defined by the interfaces
land and groove pairs. The shape of the land and groove are determined by the requirementsin ¢lause 21.

groove Re
between th

Pre-Formalted Headers

H 1 H2

M A T DISK OUTER e

...... N0 4 YA X
EF"S“-;O 2/9) bﬂ AN N Groove(n, m) 4 i“_s__‘jv(n/m-\kjl) Uﬂ AN /\
S | Ve, e almn
1 N s | A
e ‘ # SN S
sl ’ s 9 4
------ D00 250000
5 5
: ; N i ; : ()
S a0 Ualas S AURUAURY
. S Q.Q»O e ) ” L“SH_EO“”)O 0000
: S : qU(-s/ogj v Land (-5, 0) . . S q\és/n\/ Y
S e e
S - f\&_j_ (0/5 _— ’ S OO0 f\%@.{..l_z_g___v

o Y ¢ DISK INNER G ,l)b
00-0066-A

(n/m) :: 1D track number n/sector number m

S:: Sector Mark

H1/H2 :: Header 1/Header 2

if on groove =>ID, data=ID, data, if onland => ID, data# ID, data

Figure 15a - Track and Header Geometry
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/ Sector marks

Disk Outer - . _ _
A
L[ 9 /L 10 /L 11 /L 12
H |:_| Groove 7, I:l_ol i Eﬁl . Ej
19 | Land 7/ 107 77 N, 77 12
ZONE A — [19] T [20] | 21 k2
Ex. (sct/rev=10) — |15} 20] 21 22]
mEN i |
— 29 30
ZONE BOUNDARY = ] I
39}
49)
| IE_I E—[ AWV |
ZONE B 48] 49§
Ex. (sct/rev=9) H [57] 8]
56 E 58
| - H
Disk Inner

00-0067-A

»  There are twq lead-in Embossed Tracks in every zone in the user area which contain.pre-formatted headers orly once per
revolution at the zone boundary.

= Sector numbdrs shown are for illustrative purposes only.
Figure 15b - Track Detailsat Zone'Boundary
Figure 15 - Land and Groove Recording Track Geometry

13.2 Direction of track spiral
The track shall spiral inward from the outer diameter to the inner diameter.

13.3 Track pitch
The track pitch igthe distance between adjacent Groove Track centrelines and Land Track centerlines, measured in a radia
direction. It shall be 0,652 pm + 0,03 um except in the Control Track PEP Zone. The width of a group of bands cofresponding
to 49 728/49 520 physical tracks shall be 32,4/32,3 mm + 0,20 mm.
13.4  Logical frack number

Each logical tracl shall be identified by)a logical track number (see 15.5). Unless otherwise stated all track numbers refer to
logical tracks only.

Track O shall be Igcated at radius 62,10 mm + 0,10 mm.
The logical track pumbers'of-logical tracks located at radii smaller than that of track 0 shall be increased by 1 for each track.

The logical track humbers of logical tracks located at radii larger than that of track O shall be negative, and decr by 1 for
each track. Their yalug'is given in TWQO's complement, thustrack -1 isindicated by (3FFFF). eTse

ID; and ID, in the Pre-formatted Headers (see 15.5) identify the logical tracks and sectors. The relationship of ID,, ID,,
logical track, and logical sectors are defined by the tables 7 and 8.

14 Track format
14.1 Physical track layout
All sectors on adisk shall be the same size.

For disks with 4 096-byte sectors, on each physical track there shall be 15 to 30 sectors. Each sector shall comprise 5 048
bytes. The embossed header data is recorded at half the density of MO data. A byte is represented on the disk by 12 Channel
bits. Hence, the length of one Channel bit is determined by the requirement that there are (15to 30) x 5124 x 12 =922 320 to
1 844 640 Channel bits on a physical track. The sectors shall be equally spaced over a physica 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 60 576 Channel bits + 5
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Channel bits. At the rotational frequency of 50 Hz, the period T, of the TA, ALPC, Gap, and MO recording field Channel bits
equals

T.,=10°/ {50 x (922 320 to 1 844 640)} ns= 21,68 nsto 10,84 ns
The period T}, of aChannel bit in Preformatted headers equals T\, = T,/ 2 = 43,37 nsto 21,68 ns

For disks with 2 048-byte sectors, on each physical track there shall be 28 to 57 sectors. Each sector shall comprise 2 652
bytes. The embossed header data is recorded at half the density of MO data. A byte is represented on the disk by 12 Channel
bits. Hence, the length of one Channel bit is determined by the requirement that there are (28 to 57) x 2 728 x 12 = 916 608 to
1 865 952 Channel bits on a physical track. The sectors shall be equally spaced over a physical track in such a way that the

distance between the first Channel hit of a sector and the first Channel bit of the next sector shall be 31 824 Channdl bits+ 5
Channel bifs. At the rotational frequency of 50 Hz, the period T, of the TA, ALPC, Gap, and MO recording field Channel bit
equals
Th= 10°/ {50 x (916 608 to 1 865 952)} ns= 21,82 nsto 10,72 ns
The period| Ty, of aChannel bit in Preformatted headers equals Ty, = T,,,/ 2 = 43,64 nsto 21,440ns
Tablg 2 - Nominal Clock Frequenciesand Periods of 4 096-byte sector media at rotational frequgncy of 50 Hz
Format Preformated Header TA,- ALPC, Gap, Recording field
Zoneor Band Clock Frequency Period T, Clock Frequency Perfod T,
MHz ns MHz ns
Lead-in Zone 46,12 21,68 92,23 1D,84
SFP Zone 46,12 21,68 92,23 1D,84
Manufacturer Zone 46,12 21,68 92,23 1p,84
Band | O 46,12 21,68 92,23 1p,84
Band | 1 44,58 22,43 89,16 14,22
Band | 2 43,04 23,23 86,08 11,62
Band | 3 41,50 24,09 83,01 1p,05
Band | 4 39,97 25,02 79,93 1p,51
Band | 5 38,43 26,02 76,86 18,01
Band-56 36,89 27,11 73,79 1B,55
User Zone | Band | 7 35,36 28,28 70,71 191,14
Band | 8 33,82 29,57 67,64 14,78
Band | 9 32,28 30,98 64,56 15,49
Band | 10 30,74 32,53 61,49 15,26
Band | 11 29,21 34,24 58,41 17,12
Band | 12 27,67 36,14 55,34 18,07
Band | 13 26,13 38,27 52,26 19,13
Band | 14 24,60 40,66 49,19 20,33
Band | 15 23,06 43,37 46,12 21,68
Manufacturer Zone 23,06 43,37 46,12 21,68
SFP Zone 23,06 43,37 46,12 21,68
Transition Zone 23,06 43,37 46,12 21,68
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Table 3 - Nominal Clock Frequenciesand Periods of 2 048-byte sector media at rotational frequency of 50 Hz

Format Preformated Header TAsAlpc,Gap,Recording field

Zoneor Band Clock Frequency Period T}, Clock Frequency Period T,
MHz ns MHz ns

Lead-in Zone 46,65 21,44 93,30 10,72

SFP Zone 46,65 21,44 93,30 10,72

Manufacturer Zone 46,65 21,44 93,30 10,72

Band | O 76,65 21.2% 93,30 10,72

Band | 1 45,83 21,82 91,66 10,91

Band | 2 45,01 22,22 90,02 11,11

Band | 3 44,19 22,63 88,39 11,31

Band | 4 43,38 23,05 86,75 11,53

Band | 5 42,56 23,50 85,11 11,75

Band | 6 41,74 23,96 83,48 11,98

Band | 7 40,92 24,44 81,84 12,22

Band | 8 40,10 24,94 80,20 12,47

Band | 9 39,28 25,46 78,57 12,73

Band | 10 38,46 26,00 76,93 13,00

Band | 11 37,65 26,56 75,29 13,28

Band | 12 36,83 27,15 73,66 13,58

Band | 13 36,01 27,77 72,02 13,89

User Zone | Band | 14 35,19 28,42 70,38 14,21

Band | 15 34,37 29,09 68,75 14,55

Band | 16 33,55 29,80 67,11 14,90

Band | 17 32,74 30,55 65,47 15,27

Band | 18 31,92 31,33 63,84 15,67

Band | 19 31,10 32,16 62,20 16,08

Band | 20 30,28 33,02 60,56 16,51

Band ;21 29,46 33,94 58,92 16,97

Band | 22 28,64 34,91 57,29 17,46

Band | 23 27,83 35,94 55,65 17,97

Band | 24 27,01 37,03 54,01 18,51

Band | 25 26,19 38,18 52,38 19,09

Band | 26 25,37 39,42 50,74 19,71

Band | 27 24,55 40,73 49,10 20,36

Band | 28 23,73 42,13 47,47 21,07

Band | 29 22,92 43,64 45,83 21,82

Manufacturer Zone 22,92 43,64 45,83 21,82

SFP Zone 22,92 43,64 45,83 21,82

Transition Zone 22,92 43,64 45,83 21,82
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14.2 Logical track layout
On each logical track there shall be 6/7 sectors.

14.3 Radial alignment

The Headers of the sectors in each band shall be radialy aligned in such a way that the distance between the first Channel bit
of sectorsin adjacent physical tracks shall be lessthan 5 Channel bits.

The Headers of the first sector in all bands shall be radially aligned in such a way that the distance between the first Channel
bit of thefirst sectors of each band shall be less than 120 Channel bits.

| SO/l EC 22092: 2002(E)

144 tor number
The sectorg of alogical track shall be numbered consecutively from 0 to 5/6.
15  Segctor format
151  Sector layout
Sectors shdll have one of the two physical layouts shown in figures 16 and 17 depending on’the number gf user bytes in the
Data field.|ODCs that are designated as 512 byte and 1 024 byte sector media shall useé the 4 096 byte sectpr physical layout.
The numbgr of user bytes per sector is specified by byte 1 of each of the Control Track Zones. The pre-forinatted header area
of 76 byteg, Transition Area (TA1) area of 1 byte, ALPC and Gap area of 17 bytes) VFO3 of 27 bytes, and Sync pattern of 4
bytes are the same for both sector formats.
On the dislf 8-bit bytes shall be represented by 12 Channel bits (see clause 16).
In figures 16 and 17 the numbers below the fields indicate the numberof-bytesin each field.
SM VFO,; AM ID4 PAY VFO, AM ID, PA,
8 26 1 5 2 26 1 5 2
Header 1 Header 2
Pre-formatted Headers
Gap ALPC
6
ALPC and Gap
Pre-formdtted -/ TA1 | ALPC, Gap | VFO3 | Sync Datafield PA, | Buffey | TA,
Head
76 1 17 27 4 4878 2 42 1
User Data, SWF, CRC, Resync
Figure 16 - Sector format for 4 096 user bytes
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SM VFO, AM ID; PA; VFO, AM ID, PA,
8 26 1 5 2 26 1 5 2
Header 1 Header 2
Pre-formatted Headers
Gap ALPC
11 6
ALPC and Gap
Pre-formatfed | TA; | ALPC,Gap | VFO5; | Sync Datafield PA, [ Buffer || TA,
Header
76 1 17 27 4 2498 2 26 1
(User Data, SWF, CRC; Resync)
Figure 17 - Sector format for 2 048 user bytes
15.2  Sector Mark

The Sector Mark
the drive to identif

The Sector Mark
Channel bit length

thall consist of an embossed pattern that does not oeeur in RLL (1,7) code (see 16) and is intendg
y the start of the sector without recourse to a phase-locked loop.

bhall have a length of 96 Channel bits and shall consist of pre-recorded, continuous, long marks
s followed by alead-in to the VFO, fieldoThis pattern does not exist in data.

There are two kinds of Sector Marks to identify even-numbered bands and odd-numbered bands. The Sector M

shall be as shown
less than a signal
000001 for even-n

The Sector Mark
Inner Guard Band
Outer Control Trd
band 0.

in figure 18, where T corresponds to the time length of one Channel bit. The signal obtained fro
obtained from space. The lead<in shall have the Channel bit pattern 000101 for odd-numbered
umbered bands.

pattern used for the Inher Manufacturer Zone, the Inner Control Track SFP, the Transition Zo
shall be the same pattern as that used in band 15/29. The Sector Mark pattern used for the Lead-i
ck SFP, the Outef Manufacturer Zone, and the Outer Guard Band shall be the same pattern as

id to enable

of different

ark pattern
mamark is
bands and

ne, and the
n Zone, the
hat used in

6T 12T 6T 127 6T 12T 12T 6T 12T 6T 4T 2T

| I 1 | | | 1 | | | | I

I 1 | | | | | | | | 11

space ——

odd-numberefi |

band J
mark

6T 12T 6T 12T 6T 12T 12T 6T 127 6T 6T

| | | l | | | | | | | |

| | | | | | | 1 | | | 1
space

even-numbered
band
mark —

Long Mark pattern Lead-in

Il », >

| ,I‘ >

Sector Mark
l< |
1

40

Figure 18 - Sector Mark pattern
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153 VFOfieds
There shall be three fields designated VFO4, VFO, and VFOg3 (figure 19) to synchronize the VFO.

The first two fields, VFO, and VFO, shall be embossed. The third field, VFO3 shall be written by the drive when data is
written to the sector.

The continuous Channel hit pattern for VFO fields shall be:

VFO,

o
D
D
D

[« =}

[« =}
D

=

space

mark _l ______ IiJ

312 Channgl bits

VFO, 9 0 0 0 0 1 0 1 0 1 1 0 1 0.t
space

312 Channgl bits
mark | | |

VFO3 0 10101010101010101 101010101

space — 324 Channg¢l bits
gigipCainlinh

00-0071-A

Figure 19 - VFO Field Patterns

The start of the VFO3 field shall be not more-than 6 Channel bits from the ideal position given in this Intefnational Standard.
This tolergnce allows for timing inaccutecies of the optical drive controller and shall be compensated [for by the ALPC
preceding the VFOg3 field and by the Buffer field at the end of the sector.

154 AddressMark (AM)

The Addrgss Mark shall consist” of an embossed pattern that does not occur in RLL (1,7) code and which is a run-length
violation f¢r this code. Thefield is intended to give the drive byte synchronization for the following ID figld. It shall have a
length of 1P Channel hits.with the following pattern:

0000 000g 10x0
where the yalde x“shall be determined as follows:
if thefirst da

if the first data bits of the following ID field are not set to ZERO ZERO, x shall be set to 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 hits,
this 10-bit sequence constitutes the detection pattern.

155 IDfields

The data contained in the two ID fieldsis used to identify the address of the sector that follows, i.e. ID track number and sector

number of the sector, and CRC bytes. ID; and ID,, data shall be either the same (Groove Track Recording) or different (Land
Track Recording).

Each field shall consist of five bytes with the following embossed contents:
1st byte
This byte shall specify the second least significant byte of the ID track number.
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2nd byte

This byte shall specify the least significant byte of the ID track number.

3rd byte
bit 7

bits6to 5
bits4to O

shall specify the ID number.
when set to ZERO shall mean the ID; field,
when set to ONE shall mean the 1D, field,

shall specify the two most significant bits of the ID track number

shall cpor‘ify the sector number in bi nary. notation

4th and 5th byteq
These two bytes S

The first two datd|
be used asinput tg

The first three Ch
AM shall be used

15.6 Postamh
Thisfield shall be

space

mark

The starting bits g

The value of the 4
the following gap
of the last byte of
to achieve closuré
following field in
15.7 Trangiti

There shall be twa
Thisareais used f
158 Gap

nall specify a 16-bit CRC computed over the first three bytes of thisfield (see annex E).

bits of the ID field shall be encoded using table 2. When doing this, the last Channgl bit from th
the encoder.

bnnel bits of the ID field shall be decoded using table 3. When doing this, the last two Channel b
s input to the decoder.

le(PA,)
equal in length to 24 Channel bits following the 1D, field and shall be set as shown in figure 20.
010 ? 0101 010101©0©10101010

e AM shall

tsfrom the

- -
Figure 20 - Pastamble pattern

f the PA shall be ZERO ONE ZERO and considered as encoded from input bits ONE ZERO.

Ith bit (identified by ?) shall be such'as to end this field in the trailing edge of an embossed mai
field is aways recorded as a space. Due to the use of the RLL (1,7) encoding scheme (see 16),
the CRC in the 1D, field isieertain within afew bit times. The Postamble allows the last byte
A consistent manner.

bn Area (TA,)
Transition Areasin each sector. Each Transition Area shall be equal in length to 12 channel bits.

or transition from embossed headers to grooved areas. This area shall not contain user informatiol

d\in‘éach sector.

ThereisaGapfiel

k such that
he framing
pf the CRC

b and permits the ID field to aways end in a predictable manner. This is necessary in order t¢ locate the

The Gap shall be equal in length to 132 Channel bits. It isthefirst field after TA; and gives the drive some time for processing
after it has finished reading the header. The contents of the Gap field is not specified, and shall be ignored in interchange.

15.9 AutoLaser Power Control (ALPC)

Thisfield shall be

equal in length to 72 Channel bits. It isintended for testing the laser power level.

In the case of R/W or WO sectors the contents of thisfield are not specified, and shall be ignored in interchange.

15.10 Sync

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

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

where the value x

42

shall be asfollows:
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if thefirst data bits of the following Datafield are set to ZERO ZERO, x shall be set to ONE

if the first data bits of the following Datafield are not set to ZERO ZERO, x shall be set to ZERO.
15.11 Datafield

The Datafield isintended for recording user data. It shall consist of either:

— 4878 bytes comprising

4 096 user bytes

762 bytesfor CRC, ECC, and Resync
8 bytes itte
12 (F

- 2498

442 hyftes for CRC, ECC and Resync
8 bytes

The dispos

The first
field shall

The first three Channel bits of the Data field shall be decoded using table/5,"When doing this, the last two
the Sync figld shall be used as input to the decoder.

15111 User data bytes

tion of these bytesin the Datafield is specified in annex F.

0 data bits of the Data field shall be encoded using table 4. When doing this, the last Channel
be used as input to the encoder.

for Sector Written Flag (SWF) containing written copy of the ID track humber-and sector number

bit from the Sync

Channel bits from

These bytes are at the disposal of the user for recording information. There are 4 096/2 048 such bytes depending on the sector

format. Se¢ Emulation Annex AA for the 1 024-byte and 512-byte sector implementations.
15.11.2 CRC and ECC hytes

The Cyclig Redundancy Check bytes and Error Correction Code bytes are used by the error detection and cgrrection system to

rectify errgneous data. The ECC is a Reed-Solomon code of degree 16.
The compytation of the check bytes of the CRC.and ECC shall be as specified in annex F.

15.11.3 Bytesfor Sector Written:Elag (SWF)

There shall| be 8/8 bytes for Sector Written Flag. The first 3 bytes are recorded with the 3 bytes of the secto
The remairjing 12/0 bytes are set t0\(FF).

15.11.4 Resync bytes
The Resyng bytes enable.adrive to regain byte synchronization after alarge defect in the datafield.

Annex G specifies the:lResync bytes and the criteria for selection of which of the two bytesis to be used.
The Resyng fields shall be inserted among the rest of the bytes of the Data field as specified in annex F.

I's ID information.

15.12 Pqstamblefield (PA,)

This field shall have a nominal length of 24 Channel bits which shall be used for RLL (1,7) closure. Thisfield shall end in a
space to ensure that the Buffer field (see 15.14) shall consist of spaces. Permitted PA, patterns can either be PA; as defined in
clause 15.6, or any other valid RLL (1,7) closure which shall end in space but shall not contain a bit sequence of ONE ONE.

15.13 Buffer field

The Buffer field is used to accommodate the various system tolerances. Causes of variation are as follows. header-to-header

spacing as specified in 14.1, tolerance in the start of the VFO3 field as specified in 15.3, the actual length of

the written data as

determined by the runout of the track and the speed variations of the disk during writing of the data. Finally, the buffer is used
to ensure that all data written previously, the length of which is subject to the above tolerances, has been erased.

15.14 Transition Area (TA,)

This areais used for transition from grooved areas to embossed headers and shall be equal in length to 12
area shall not contain user information.
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16

Recor ding code

The 8-bit bytesin the two ID fields and in the data field shall be encoded into Channel bits on the disk according to table 2 and
annex G. Channel bits in these fields shall be decoded to information bits according to table 3 and annex G. All other fieldsin
a sector have already been defined in terms of Channel bits. Write pulses shall produce marks in a manner such that the edge
between amark and a space or a space and a mark corresponds to a Channel bit that is a ONE.

The recording code used to record al data in the formatted areas of the disk shall be the run-length limited code known as
RLL (1,7) asdefined intables4 and 5.

Table 4 - Encoding of input bitsto Channel bits

eceding Channét Current mput bits Fottowing mput bits Channda bits
bit RLL(1,7)
Oorl 00 00 or 01 001
0 00 10o0r11 000
1 00 10o0r11 010
0 01 00 or 01 001
0 01 10or11 000
1 01 00 010
1 01 01, 10, or 11 000
0 10 00’or01 101
0 10 10or11 010
0 11 00 010
0 11 01, 10, or 11 100

The coding shall
shall start again w|

Start at the first bit of the first byte'of the field to be converted. After a Resync field the RLL (
th the last two input bits of the Resync bytes.

Table5 - Decoding of Channel bitsto information bits

1,7) coding

Freceding Channel {{Current Channel bits| Following Channel | Decoded information
bits bits bits
10 000 00, 01, or 10 00
00 or 01 000 00, 01, or 10 01
00 001 00 or 01 01
0lori10 001 00or01 00
00 or 10 010 00 11
00or 10 010 Olor10 10
01 010 00 01
01 010 Olor 10 00
00 or 10 100 00, 01, or 10 11
00or 10 101 00or01 10
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17 Formatted Zone
17.1 General description of the Formatted Zone

The Formatted Zone contains all information on the disk relevant for data interchange. The information comprises embossed
tracking provisions, embossed headers, and possibly, user-written data. In this clause the term 'data’ is reserved for the content
of the Datafield of a sector, which, in general, is transferred to the host.

Clause 17 defines the layout of the information; the characteristics of signals obtained from this information are specified in
section 4 and 6.

17.2 Division of the Formatted Zone

The Formated Zone shall be divided into zones containing the logical tracks indicated in tables6 and 7.
The dimensions are given as reference only, and are nomina locations. The tolerance on the location” of| logical track O is
specified in clause 13.4. The tolerances on other radii are determined by the tolerance on the track-pitch as specified in 13.3.
Table 6 - Layout of the Formatted Zone by Radius
Radiusin“mm
4 096-byte Sectors 2 048-byte Sectors
- Lead-in Zone 62,50 to 62,20 62,50 to 62,16
- Outer Control Track SFP Zone 62,20 to 62(19 62,16 to 62,16
- Outer Manufacturer Zone 62,19.t0.62,10 62,16 t0 62,10
Guard 62,19't0 62,19 62,36 to 62,36
Test Zone for media manufacturers 62,19 to 62,18 62,16 to 62,15
Write Calibration Zone 62,18 t0 62,12 62,1510 62,12
FB Cal. Zone 62,12t062,11 62,12 t0 62,11
Reference Read Zone 62,11 t0 62,10 62,11 t0 62,10
Guard 62,10t0 62,10 62,10 to 62,10
- User Zone 62,10 to 29,70 62,10 to 29,81
- Inner Manufacturer Zone 29,70 to 29,53 29,8110 29,71
Guard 29,70t0 29,70 29,81 t0 29,81
Reference Read Zone 29,70 t0 29,69 29,81 t0 29,80
Reserved 29,69 to 29,68 29,80t0 29,79
Write Calibration Zone 29,68 to 29,55 29,7910 29,72
Test Zone for media manufacturers 29,55 t0 29,54 29,72t029,71
Guard 29,54 t0 29,53 29,71t029,71
- Inner) Control Track SFP Zone 29,5310 29,53 29,71 t0 29,70
=Transition Zone for SFP 29,53 t0 29,50 29,71 t0 29,50
- Control Track PEP Zone 29,50 to 29,00 29,50 to 29,00
—Reffective Zone 29,0010 27,00 29,0010 27,00

OISO/IEC 2002 - All rights reserved
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Table 7 - Layout of the Formatted Zone by L ogical Tracks

Logical track numbers
4 096-byte Sectors (G) |4 096-byte Sectors (L) |2 048-byte Sectors (G) | 2 048-byte Sectors (L)
- Lead-in Zone -1530to0-366 -3060to -1 896 -2 508 to -406 -5016t0-2914
- Outer Control Track SFP Zone -3651t0-351 -18951t0-1 881 -405 to -381 -2913to0 -2 889
- Outer Manufacturer Zone -350to-1 -1880to-1531 -380to-1 -2 8881to -2 509
Guard -350 to -346 -1880to-1876 -380t0 -373 -2888t0-2881
Test Zone for media -345 10 -326 -1875t0-1 856 -37210-340 -2880t0-2848
manufacturers
Write Calibration Zone -325t0 -66 -1 855 to -1 596 -339to-109 -2'84f to -2 617
FB Cal. Zone -651t0-36 -1 595 to -1 566 -108 to -59 -261b to -2 567
Reference Read Zpne -35t0-6 -1565t0-1536 -58t0 -9 -256pto-2517
Guard -5t0-1 -1535t0-1531 -8to-1 -251pto -2 509
- User Zone Oto 186 479 0to 300 899
- Inner Manufacturer Zone 186 480 to 186 800 186 868 to 187 188 300 900 to3017210 301 858 to 302 168
Guard 186 480 to 186 482 186 868 to 186 870 300 900%0,300 903 301 858 to 301 861
Reference Read Zpne 186 483 to 186 502 186 871 to 186 890 300 904 to 300 927 301 86p to 301 885
Reserved 186 503 to 186 522 186 891 to 186 910 3007928 to 300 951 301 886 to 301 909
Write Calibration Zone 186 523 t0 186 777 186 911 to 187 165 300952 t0 301 174 301 91p to 302 132
Test Zone for media 186 778 to 186 797 187 166 to 187 185 301 175 to 301 206 302 133 to 302 164
manufacturers
Guard 186 798 to 186 800 187 186 to 187 188 301 207 to 301 210 302 16p to 302 168
- Inner Control Tradk SFP Zone | 186 801 to 186 815 187 189 t6:187 203 301 211 to 301 235 302 16p to 302 193
- Transition Zone for SFP 186 816 to 186 867 187 204't6 187 255 301 236 to 301 857 302 1911 to 302 815
- Control Track PER Zone N/A N/A
- Reflective Zone N/A N/A
17.21 Lead-in Zone
The Lead-in Zongshall be used for positioning purgeses only.
17.2.2 Manufacturer Zones
There shall be an|inner and an Outer Manufacturer Zone. They are provided to alow the media manufacturers and drives to

perform tests on t
recorded informat

on.

Data patterns contgined in the drive test zones for the purpose of calibration are shown in table 8.

Table 8 - Drivetest zone data patter ns (continued)

ne disk, including read~and write calibration operations, in an area located away from that inten

40

96<byte sector

—_

aoct 27 £ | Y
LUNITTUl UJTTve

I
T AU\

ed for user

Dt
JULTI

T'COol

1 N
Luyieal

Data Dot
alta T accer

Write Calibration Zone -325to0 -66 -
-1 85510 -1 596 -
Focus Bias Calibration Zone for Groove -6510-51 0000(3T)
-15951t0 -1 581 CCCC(6T)
Focus Bias Calibration Zone for Land -501t0-36 CCCC(6T)
-1 580to -1 566 0000(3T)
Read Reference Zone for Groove -35t0-21 90E9(2T-2T-4T)
-1 56510 -1 551 CCCC(6T)
Read Reference Zone for Land -2010-6 CCCC(6T)

-1550to -1 536

90EQ(2T-2T-4T)
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Inner Test Zonefor Drive

Logical Track

Data Pattern

Write Calibration Zone 186 523 to 186 777 3
186 911 to 187 165 -

Read Reference Zone for Groove 186 493 to 186 502 90E9(2T-2T-4T)
186 881 to 186 890 CCCC(6T)

Read Reference Zone for Land 186 483 t0 186 492 CCCC(6T)
186 871 to 186 880 90E9(2T-2T-4T)

17.2.2.1
The Outer

The Outer
cdlibration

The Test 4
drives.

2048 bytn sector

Outer Test Zonefor Drive Logical Track Data Pattern
Write Calibration Zone -325 to -66 3
-1855t0- 1596 :
Focus Bias Calibration Zone for Groove -108to0 -84 0000(3T)
-2 616 to -2 592 CCCC(6T)
Focus Bias Calibration Zone for Land -83t0 -59 CCCC(6T)
-2 591 to -2 567 0000(3T)
Read Reference Zone for Groove -58t0-34 90E9(2T-2T-4T)
-2 566 to -2 542 CCCC(6T)
Read Reference Zone for Land -33t0 -9 CCCC(6T)
-2 54X16)°2 517 90E9(2T-2T-4T)

Inner Test Zonefor Drive

Logical Track

Data Pattern

Write Calibration Zone 30095210301 174 -
301 910to 302 132 -

Read Reference Zone for Groove 300 916 to 300 927 90E9(2T-2T-4T)
301 874 to 301 885 CCCC(6T)

Read Reference Zone for Land 300 904 to 300 915 CCCC(6T)
301 862 to 301 873 90E9(2T-2T-4T)

Outer Manufacturer Zone

The Write

Manufacturer Zone shall comprise 700/ 760 logical tracks.

one for.media manufacturers is intended for quality tests by the media manufacturer and shou

Calibration Zone for drives is intended for tests to enable a drive to set its write power and sho

Manufacturer Zone is divided into six parts: two Guard bands, a test area for media manifacturers, a write
area, afocusbias test area, and areference read area.

Id not be used by

Ild not be used by

media manuftacturers. The tracks used for testing should be chosen from the Write Calibration Zone for drives in a random
way, so as to ensure a gradual degradation of the entire Write Calibration 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.

Focus Bias Cdlibration and Reference Read Calibration data is intended for drives to optimize the optical conditions for
reading and writing data. The data contained in these zones is defined in the previous table.

All physical tracks in the Outer Manufacturer Zone shall contain 30/57 sectors.

17222

Inner Manufacturer Zone

The Inner Manufacturer Zone is divided into six parts: two guard bands, a reference read area, a reserved area, a write
calibration area, and a test area for media manufacturers. This zone may be used in a similar manner as in the outer
manufacturer zone described above.

All physical tracks of the Inner Manufacturer zone shall contain 15/28 sectors.

OISO/IEC 2002 - All rights reserved
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17.2.3

User Zone

The Datafields in the User Zone shall contain user-written data in the format of clause 15. The layout of the User Zone and its
sub-divisionsis specified in clause 18.

17.2.4

Reflective Zone

This International Standard does not specify the format of the Reflective Zone, except that it shall have the same recording
layer as the remainder of the Formatted Zone.

17.25

Control Track Zones

The three zones on each side of the disk

Control track PEHR

Zone

Inner Control Tragk SFP Zone

Outer Control Tra
shall be used for ri

The control track
the second format

The Control Track

ck SFP Zone
bcording control track information.

nformation shall be recorded in two different formats, the first format in the Control Track PEHR
in the Inner and Outer Control Track SFP Zones.

PEP Zone shall be recorded using low frequency phase-encoded modul&tion.

b Zone, and

The Inner and Oliter Control Track SFP Zones shall each consist of tracks recorded by the same modulation ethod and

format as is used
changes from the

All physical track
Track SFP Zone

17.3 Control

The information @
disk, the ECC, the

in the User Zone (see clauses 16 and 18). The Transition Zonedorthe SFP is an area in which
Control Track PEP Zone, which contains no servo information, t0a zone including servo informa

s in the Inner Control Track SFP Zone shall have 15/28.sectors. All physical tracks in the OU
nall have 30/57 sectors.

Track PEP Zone

ontained in the Control Track PEP Zone gives@agenera characterization of the disk. It specifies
baseline reflectance, etc.

This zone shall npt contain any servo information. All information shall be pre-recorded in phase-encoded modt

marks in all track]
tracking being est;

The read power sl

17.31 Reg

In the PEP Zone t
Channel bits+ 1 H
of the cell.

A mark shall be n
PEP-Channé bits

S of this zone shall be radially aligned, so as to allow information recovery from this zone wi
bblished by the drive.

all not exceed 0,65 mW.

prding in the PEP Zone

nere shall be 561 to/567 PEP-Channel bit cells per physical track. A PEP-Channel bit cell shall b
PEP-Channel bitsfong. A PEP-Channel bit is recorded by writing marks in either the first or the

A ZERO shall be

marks at this centrle.

Fepresented by a change from marks to spaces at the centre of the cell and a ONE by a change fro

the format
ion.

ter Control

the type of

lation. The
hout radial

e 656 PEP-
second half

bminally two PEP-Channel bits long and shall be separated from adjacent marks by a space of nominally two

m spacesto
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PEP-Channd bit cell with a PEP-Channel bit cell with
recorded ZERO P arecorded ONE
Ll Ll
P 1/2 PEP-Channd bit cell o < 1/2 PEP-Channel hit cell R
][] e ][] ] _II'II_...I_II_II_IH
N Iy Sy Iy S N W D N Iy S gy i |

2 PEP-Channél bits
Figure 21 - Example of phase-encoded modulation in the PEP Zone

Requirements for the density of the tracks and the shape of marks in the Control Track PEP Zone are specifi¢d in clause 24.

17.3.2 Format of the tracks of the PEP Zone

Each physical track in the PEP Zone shall have three sectors. The numbersbelow the fields in figure 22 indipate the number of
PEP-Channel bitsin each field.

< One physical track (3 sectors) >|

| Sector | Gap | Sector | Gap | Sector | Gap |
177 177 177

Figure22 - Track format in the PEP Zone
The gaps between sectors shall be unrecarded areas having a length corresponding to 10 to 12 PEP-Channel it cells.

17321 Format of a sector
Each sectof of 177 PEP-Channel bits shall have the following layout.

|< One sector (177 bits) >|
[ Preamble | Sync | Sector Number | Data CRC |
16 1 8 144 8

Figure Zo - Sector tormat 1n the PEF Zone

17.3.2.1.1 Preamblefield
Thisfield shall consist of 16 PEP-Channel bits set to ZERO.

17.3.2.1.2 Syncfield
Thisfield shall consist of 1 PEP-Channel bit set to ONE.

17.3.2.1.3 Sector Number field
Thisfield shall consist of eight bits specifying in binary notation the Sector Number from 0 to 2.

17.3.2.1.4 Datafield
Thisfield shall comprise 18 8-hit bytes numbered 0 to 17. These bytes shall specify the following.
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ByteO

bit 7 shall be set to ZERO indicating the continuous servo tracking method,
bits6 to 4 shall be set to 110 indicating alogical ZCAV.

Other settings of these bits are prohibited by this International Standard (see also annex W).
bit 3 shall be set to ZERO

bits2to 0 shall be set to 010 indicating RLL (1,7) mark edge modulation,

Other settings of these bits are prohibited by this International Standard.

Bytel

bit 7 thall be set to ZERO

bits6to 4 $pecify the error correction code:

vhen set to 010 shall indicate R-S LDC degree 16, and 20 interleaves.
vhen set to 011 shall indicate R-S LDC degree 16, and 40 interleaves.

Other settings of these bits are prohibited by this International Standard.
bit 3 all be set to ZERO

bits2to 0 hese bits shall specify in binary notation the power n of 2 in the*following formula which eXpresses the
humber of user bytes per sector

256 X 2n
therefore, shall be set to :

D11 indicating 2 048 user byte per sector media
| 00 indicating 4 096 user byte per sector media

Vaues of n other than 3 or 4 are prohibited by this International Standard.

Byte 2

This byte shall spégcify in binary notation the number_of sectorsin each logical track as follows:
0000 0110 iindicating 6 sectors per logical track in 4 096-byte sector media

0000 0111 iindicating 7 sectors per logical track in 2 048-byte sector media

Byte 3

This byte shall give the manufacturer's specification for the baseline reflectance R of the disk when measured a a nomina
wavelength of 660 nm. It is specified as a number n such that

n=100 R
Byte4

This byte shall specifythesector mark modutatiormard potarity:

bit 7 shall be set to ONE.

The absolute value of the signal amplitudeis given as a number n between -15 and -33 such that
N=-50 (Ign / ligp)

where |4, is the signal from the Sector Mark in Channel 1 and Iy, is the signal from an unrecorded, ungrooved area in the
User Zone.

bits 6 to 0 shall express this number n. Bit 6 shall be set to ONE to indicate that this number is negative and expressed
by bits5 to 0 in TWO's complement. Recording is high-to-low.

Byte5

This byte shall specify the capacity of the ODC in Gbytes (with one significant digit to the right of the decimal mark) times 10.
For this International Standard, this byte shall be set to (5C) representing a capacity of 9,2 Gbytes.
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Byte 6

This byte shall specify in binary notation a number n representing 20 times the maximum read power expressed in milliwatts
which is permitted for reading the SFP Zone at a rotational frequency of 50 Hz and a wavelength of 660 nm. This number n
shall be between 60 and 80.

Byte7
The setting of this byte shall be specified as follows:

00100000 TypeR/W

0001 0001 —Type WO

Other settirl\gs of this byte are prohibited by this International Standard (see aso annex W).
Byte 8

This byte $hall specify the next most significant byte of the ID track number in which the-Quter Contro] Track SFP Zone
starts. It shill be set (FE) or (FE) representing the next MSB of ID track number -365/-405,

Byte 9

This byte ghall specify the least significant byte of the ID track number in which the ©uter Control Track $FP Zone starts. It
shall be seff (93) or (6B) representing the LSB of ID track number -365/-405.

Byte 10

This byte shall specify the next most significant byte of the ID track number in which the Inner Control Tragk SFP Zone starts.
It shall be get to (6D ) or (4C) representing the next MSB of ID Track\Number 93 561/150 761.

Byte 11

This byte ghall specify the least significant byte of the ID track number in which the Inner Control Track $FP Zone starts. It
shall be seffto (79) or (E9 ) representing the LSB of 1D Track Number 93 561/150 761.

Byte 12
This byte shall specify the track pitch in micrometres times 100. It shall be set to (41) representing atrack pifch of 0,65 um.
Byte 13
This byte shall be set to (FF).
Byte 14

This byte ghall specify the most_significant byte of the ID Track Number in which the Outer SFP Zone stars. It shall be set to
(FF) or (FH) representing theeM'SB of 1D Track Number —365/-405.

Byte 15

This byte ghall specify the most significant byte of the ID track number in which the Inner Control Track $FP Zone starts. It
shall be setLto (01))or (02) representing the MSB of ID Track Number 93 561/150 761.

Bytes 16 ahd\17
The contents of these bytes are not specified by this International Standard and shall be ignored in interchange.

17.3.215 CRC
The eight bits of the CRC shall be computed over the Sector Number field and the Data field of the PEP sector.

The generator polynomial shall be

G(x):x8+x4+x3+x2+1
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Theresidua polynomial R(x) shall be
i=151  i=143
R(X) =[ Zai X'+ Zai X' j x® mod G(x)
i=144 i=0

where a, denotes a bit of theinput dataand a, an inverted bit. The highest order bit of the sector number field is s

The eight bits C, of the CRC are defined by

R(x) = Z Ck X k
k=i
where C. isrecorfled as the highest order bit of the CRC byte of the PEP sector.
17.3.2.2 Jummary of the format of the Data field of a sector
Table 9 - Format of the Data field of a sector of the PEP Zone
Byt Bit 7 6 5 4 3 2 1 0

0 Format Logical ZCAV 0 Modulation code
1 0 ECC 0 Number of user bytes
2 Number of sectors in each logical track
3 Baseline reflectance at 660 nm
4 0 Amplitude and polarity of pte-formatted data
5 ODC Capacity
6 Maximum read powerfor the SFP Zone at 50Hz and 660 nm
7 Disk Type
8 Start Track of Outer SFP Zone, next MSB of ID Track Number
9 Start Track 'of Outer SFP Zone, LSB of ID Track Number

10 Start Track of Inner SFP Zone, next MSB of ID Track Number

11 Start Track of Inner SFP Zone, LSB of ID Track Number

12 Track pitch

13 (FF)

1. Start Track of Outer SHD Zone MSB of ID Teacl Mumber

15 Start Track of Inner SFP Zone, MSB of ID Track Number

16 Not specified by this ECMA Standard

17 Not specified by this ECMA Standard

00-0072-A

17.4 Control Track SFP Zones

The two Control Track SFP Zones shall be recorded using the MO recording method in the sector format specified in clause
15. The recorded data marks shall satisfy the requirements for the signals specified in clause 27.

Each sector of the SFP Zones (see 17.2.5) shall include 512 bytes of information numbered 0 to 511,
— aduplicate of the PEP information (18 bytes),
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— mediainformation (362 bytes),
— systeminformation (132 bytes),

In the case of 2 048-byte sectors these first 512 bytes shall be followed by 1 536 bytes set to (FF). In the case of 4 096-byte
sectors these first 512 bytes shall be followed by 3 584 bytes set to (FF).

17.4.1 Duplicate of the PEP infor mation
Bytes 0 to 17 shall be identical with the 18 bytes of the Datafield of a sector of the PEP Zone (see 17.3.2.1.4).

17.4.2 M edia information

Bytes 18 tq4+shaeH-specify-the-conditionsfo
Wavelength L1 = 660 nm;

Basdline Reflectance Ry

and Rotatic[nal Frequency N1 = 50 Hz.

For the val
radius.

ue of N one set of write power for the 4T mark is given: it contains three values for the inner| middle and outer

All values ppecified in bytes 18 to 47 shall be such that the requirements of 11.5 and of clauses 25, 26, 27 gnhd 28 are met (see
table 10).

Byte 18

This byte shall specify the wavelength L4, in nanometres, as a number.nbetween 0 and 255 such that

nf=15L,

This byte shall be set to n = 132 for ODCs according to this International Standard.

Byte 19

This byte shall specify the baseline reflectance R; (see11.5.5) at wavelength L, as a number n such that

n|=100 Ry

Byte 20

This byte shall specify the rotational frequency N, in hertz, as a number n such that
n =Ny

This byte shall be set to n = 50for*ODCs according to this International Standard.

Byte 21

This byte $hall specify.the maximum read power P, in milliwatts, for the innermost area in the User Zgne as a number n
between 6Q) and 80-such that

n [= 20P1
Bytes 22 to-24
These bytes are not used and shall be set to (FF).

The following bytes 25 to 27 shall specify the write power P, for 4T marks in milliwatts indicated by the manufacturer of the
disk (see 25.3.3). P, is expressed as a number n between 0 and 255 such that

n =5Py
Byte 25
This byte shall specify P,, for

r =30 mm
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Byte 26

This byte shall specify P, for

r =45mm

Byte 27

This byte shall specify P, for

r =62 mm

Byte 28 to 43

These bytes shall
Byte 44
This byte shall be

The following bytes 45 to 47 shall specify the d.c. erase power Pg in milliwatts indicated by the,manufacturer of t

clause 28). P shdl
n =5Pg
Byte 45

This byte shall sp]:ify P for

r=30m
Byte 46

This byte shall spEify Pe for

r=45m
Byte 47

he set to (FF)

set to (00)

| be expressed as a number n between 0 and 255 such that

This byte shall sp
r=62m

Byte 48 to Byte 363

These bytes are n
Byte 364

This byte shall sp
(thedirection of K

Byte 365

ify Pofor

t used by this Internatienal Standard and shall be set to (FF)

beify the polarity of the figure of merit (see 26.1). It shall be set to (01) to mean that the polarity|
err rotatj on)due to the written mark is counterclock-wise).

This byte shall spgcify’the figure of merit F asanumber n(see26.1), suchthat |

n =10000 F

Bytes 366 to 383

These bytes shall be set to (FF).

17.4.3 System Information

Bytes 384 to 389 are mandatory. Bytes 384 to 386 shall specify in binary notation the ID Track Number of the last ID track of
the User Zone. The total number of ID tracks in this zone equals the ID Track Number of the last ID track of the User Zone
increased by 1. For disks with 4 096-byte sectors, the ID Track Number of the last ID track of the User Zone shall be 93 239.
For disks with 2 048-byte sectors, the ID Track Number of the last ID track of the User Zone shall be 150 449. Bytes 387 and
388 shall specify the sector sizes in binary notation. Byte 389 shall specify in binary notation the offset for emulated sector
sizes 1 024-byte and 512-byte.

These bytes shall be set to (FF).

54

he disk (see

is negative
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This byte shall be set to (01) for 4 096-byte sectors, (02) for 2 048-byte sectors, indicating the most significant byte of the
number of thelast ID track of the User Zone.

Byte 385

This byte shall be set to (6C) for 4 096-byte sectors, (4B) for 2 048-byte sectors, indicating the next most significant byte of
the number of thelast ID track of the User Zone.

Bytes 386
This byte

all he sat to (’27) for 4 ﬂQR-h\Jltn sectars, (R1) for 2 ﬂAR-h\J/'rn sectars, indir:\fing the least Qig ificant byte of the

number of
Byte 387

helast ID track of the User Zone.

This byte dlescribes the MSB of the media sector size, including emulated sector sizes. It shalkbe ‘set to ([LO) for 4 096-byte

sector med
Byte 388

This byte g
al media g

Byte 389

This byte 0
Bytes 390
These bytel
Bytes 438
These bytel
Bytes 480
These bytel
Bytes 512
These byte]

0437

0479

0511

02 047/4 095
5 shall be set to (FF).

5 are not specified by this International Standard.

5 are reserved and shall be set to (FF).

escribes theinitial emulation offset number. Initial default setting’is (00)

5 are not specified by this International Standard and may be ignored.

Table 10 - Summary of media infor mation

a, (08) for 2 048-byte sector media, (04) for 1 024-byte sector media, and (02) for.512-byte sectof media.

escribes the LSB of the media sector size, including emulated sector sizeS«/See annex AA. It shall be set to (00) for
bctor sizes; 4 096-byte sector, 2 048-byte sectors, 1 024-byte sectors, 512:byte sectors.

Category Mandatory Optional or (FF)

(FF)

Media Parameter 0-12, 14, 15 13

Uhspecified 16-17

L& R 18-19

N; Values 20-21, 25-27, 44-47 22-24, 28-43

Not used 48 to 363

Figure of Merit 364-365

Reserved 366-383

Last track number 384-386

Sector size 387-388

Emulation offset 389

Unspecified 390-437

Reserved 438-479

Unspecified 480-511

2 048-byte sectors 512-2 047

4 096-byte sectors 512-4 095
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18  Layout of theUser Zone
18.1 General description of the User Zone

The User Zone data capacity per sideis 4,58 Ghytes for disks with 4 096-byte sectors and 4,3 Gbytes for disks with 2 048-byte
sectors. The user area spare sectors and the non-usable sectors are included in the above figures.

The location and size of the User Zone are specified in clause 17.

18.2 Divisionsof theUser Zone

The User Zone sh
area between the two sets of DMASs s called the User Area.

The entire User Zpne shall also be divided into bands as a result of the ZCAV organization of the disk.

Each of these bangls shall contain the same number of physical tracks. Each such band is divided into logical tracks
the same number pf sectors. The number of logical tracks per band decreases from band to band moving from the

to the inner radius

When the sectors ontain 4 096 user bytes, the User Zone shall be divided into 16 bands numbered 0 to 15 as shoy

1laand 11b.
When the sectors contain 2 048 user bytes, the User Zone shall be divided into 30 bands numbered O to 29 as shoy
12aand 12b.
The hierarchy isthus:
For 4 096-byte segtor disks: 6 sectors
15540to 7 770 logical tragks
16 bands
For 2 048-byte segtor disks: 7 sectors
13 452 to 6 608+0ogical tracks
30 bands

183 User Arga
The Datafieldsin|the User Area are intended for recording of user data.

The User Area shall consist of:

— aRewritable Fone, or
- aWrite Once|Zone.

The User Area shdl begin with track 0 and end with track 186 479/300 899. There shall be 1 376/1 200 spare l0gi(

the User Area.

In addition, the Area shall be partitioned into bands. This International Standard describes one partitioning

= 1logical track
=1 band
=the User Zone

= 1logical track
=1 band
=the User Zone

he end. The

which have

buter radius

vn in tables

vn in tables

al tracksin

where each

group resides in ore-bat e-e-theretsartotaof-+6/36 grotps:

Type R/W and WO disks shall be partitioned according to methodsin 18.6.2 and 18.7.2.

Calculation method from ID field datato Logical Track number is as follows:
Logical Track number = SLT +[i X (LTB/2)] + ID

i =0 (Groove), 1 (Land)

SLT = Start ID, Track number in Band

LTB = Total Logical Tracks per Band
ID = ID Track number

56
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Ex.

ID= 20 000 (Groove in Band 2 of 4 096-byte sector disk)
Logical Track number = (15 281) + (0x14 504/2) + 20 000
=35281

ID= 20000 (Land in Band 2 of 4 096-byte sector disk)

Logica Track number = (15 281) + (1x14 504/2) + 20 000
=15281 + 7 252 +20 000
=42533

I SO/l EC 22092: 2002(E)
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Table 11a - Relation between Logical Track number and ID field data of 4 096-byte sector disks: 16 Bands

Band Start ID field data Logical Track
Number
Band Pre-formatted Header 1 Pre-formatted Header 2
No.
ID; Track D4 Sector ID, Track ID, Sector Band
Number Number Number Number Start
0-G 0 0 0
0 0] 0]
O-L 5 0 17710
1 1-G 7770 0 7770 0 15 540
1-L 7774 5 23051
_ D
2 2-G 15281 0 15 281 0 30562
2-L 15285 4 37 814
3 3-G 22 533 0 29533 0 45 066
3L 22 537 3 52 059
D
4 4-G 29 526 0 29596 0 59 052
4-L 29530 2 65 786
5 5-G 36 260 0 36 560 0 72 520
5L 36 264 1 78 99%
6 6-G 42 735 0 42735 0 85470
6-L 42 739 0 91 686
_ D
7 7-G 48 951 (0] 48 951 0 97 90%
7-L 48 954 5 103 859
8 8-G 54 908 0 54908 0 109 816
8-L 54 911 4 115514
9 9-G 60606 0 60 606 0 121 212
9-L 60 609 3 126 6591
10 10-G 66 045 0 66 045 0 132 090
10-L 66 048 2 137 270
1 11-G 71225 0 71 995 0 142 450
11-L 71228 1 147 3711
12 Tz O TO 150 A% 76 146 0 TIZZ 2
12-L 76 149 0 156 954
13 13-G 80 808 0 80 808 0 161 616
13-L 80810 5 166 019
14 14-G 85211 0 85211 0 170422
14-L 85213 4 174 566
15 15-G 89 355 0 89 355 0 178 710
15-L 89 357 3 182 595
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Table 11b - Logical Track Table of 4 096-byte sector disks: 16 Bands

Band Logical Groove/ Logical Track Number
No. Tracks Land | Band | Buffer Data | Spares | Buffer Test Buffer
per Band Start Start Start Start Start Start Start
0 15540 0-G - 0 6 7677 7720 7730 7740
O-L - 7770 7776 15 447 15490 15 500 15510
1 15022 1-G 15540 15 550 15570 22 958 23001 23011 23021
1-L 23051 23061 23081 30469 30512 30 522 30532
2 #4504 2-G 36-562 36572 36-592 3772t ST764 ST+ 37784
2-L 37814 37824 37 844 44 973 45016 45024 45 036
3 13986 3-G 45 066 45075 45 096 51 966 52 009 52019 52 029
3L 52 059 52 068 52 089 58 959 59 002 59 012 59 022
4 13 468 4-G 59 052 59 061 59 082 65 693 65,736 65 744 65 756
4-L 65 786 65 795 65 816 72 427 72 470 72 480 72 490
5 12 950 5G 72520 72529 72 550 78 902 78 945 78 955 78 965
5L 78 995 79 004 79 025 85 377 85 420 85 430 85 440
6 12 424 6-G 85470 85478 85500 91 593 91 636 91 646 91 656
6-L 91 686 91 694 91716 97 809 97 852 97 862 97 872
7 11914 7-G 97 902 97 910 97 932 103766 | 103809 | 103819 | 103829
7-L 103859 | 103867 | 103889 | 109723 | 109766 | 109776 | 109 786
8 11 396 8-G 109816 | 109824 | 109846 | 115421 | 115464 | 115474 | 115484
8L | 115514 | 115522 (115544 | 121119 | 121162 | 12117p | 121182
9 10878 9-G 121212 | 121219;| 121242 | 126558 | 126601 | 126611 | 126 621
oL | 126651 | 126658 | 126681 | 131997 | 132040 | 132050 | 132060
10 10 360 10-G 132090 | 432097 | 132120 | 137177 | 137220 | 137230 | 137240
10-L 1372701 137277 | 137300 | 142357 | 142400 | 142410 | 142 420
11 9842 11-G 142 450 | 142457 | 142480 | 147278 | 147321 | 147331 | 147 341
11-L 147°371 | 147378 | 147401 | 152199 | 152242 | 152252 | 152 262
12 9324 12-G 152292 | 152298 | 152322 | 156861 | 156904 | 156914 | 156 924
12-L 156954 | 156960 | 156984 | 161523 | 161566 | 161576 | 161 586
13 8 806 13-G 161616 | 161622 | 161646 | 165926 | 165969 | 165979 | 165989
13-L 166019 | 166025 | 166049 | 170329 | 170372 | 170382 | 170392
14 8 288 14-G 170422 | 170428 | 170452 | 174473 | 174516 | 174526 | 174 536
14-L 174566 | 174572 | 174596 | 178617 | 178660 | 178670 | 178 680
15] 7770 15-G 178710 | 178715 | 178740 | 182526 | 182575 | 18258% N/A
15-L 182595 | 182600 182625 | 186411 | 186460 | 186 47 N/A
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Table 12a. — Relation between Logical Track number, 1D field data. 2 048-byte sector disks: 30 Bands

Band Start 1D field data Logical Track
Number
Band Pre-formatted Header 1 Pre-formatted Header 2
No.
ID; Track ID4 Sector ID, Track ID, Sector Band
Number Number Number Number Start
0 0-G 0 0 0 0 0
0-L 8 1 6726
- D
1 1-G 6726 0 6726 0 13 452
1-L 6734 0 20 060
5 2-G 13334 0 13334 0 26 668
2-L 13 341 6 33158
3 3G 19824 0 19 824 0 39 648
3-L 19 831 5 46 020
- D
4 4-G 26 196 0 26 166 0 52 392
4-L 26 203 4 58 646
5 5-G 32450 0 32 450 0 64 901)
5-L 32457 3 71 036
- D
6 6-G 38586 0 38586 0 77 172
6-L 38593 2 83 19q)
; 7-G 44 604 0 44,604 0 89 2013
7-L 44 611 1 95 108
8 8-G 50 504 0 50504 0 101 008
8-L 50511 0 106 790
9 9-G 56.286 0 56 286 0 112 572
9-L 56 292 6 118 236
10 10-G 61 950 0 61 950 0 123900
10-h 61 956 5 129 446
1 11-G 67 496 0 67 496 0 134992
11-1 67 502 4 140 42
12 12-G 72 924 0 72 924 0 145 848
12-L 72 930 3 151 158
13 13-G 78 234 0 78 234 0 156 468
13-L 78 240 2 161 660
14 14-G 83426 0 83 426 0 166 852
14-L 83432 1 171 826
15 15-G 88 500 0 88 500 0 177 000
15-L 88 506 0 181 956
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Table 12a. - continued — Relation between Logical Track number, ID field data. 2 048-byte sector disks: 30 Bands

16 16-G 93 456 0 93 456 0 186 912
16-L 93 461 6 191 750
17 17-G 98 294 0 98 294 0 196 588
17-L 98 299 5 201 308
18 18-G 103 014 0 103014 0 206 028
18-L 103 019 4 210630
9 19-G 107616 0 107 616 0 215 232
19-L 107 621 3 219 716
bo 20-G 112100 0 112 100 0 224 200
20-L 112 105 2 228 566
b1 21-G 116 466 0 116 466 0 232 932
21-L 116 471 1 237 180
bo 22-G 120 714 0 120 714 0 241 428
22-L 120719 0 245 558
b3 23-G 124 844 0 154 844 0 249 688
23-L 124 848 6 253 700
b4 24-G 128 856 0 128 856 0 257 712
24-L 128 860 5 261 606
b5 25-G 132 750 0 132 750 0 265 500
25-L 132 754 4 269 276
b6 26-G 136 526 0 136526 0 273 052
26-L 136 530 3 276 710
b7 27-G 140184 0 140 184 0 280 368
27-L 140 188 2 283 908
b8 28-G 143724 0 143724 0 287 448
28-L 143728 1 290 870
b9 29-G 147 146 0 147 146 0 294 292
29-L 147 150 0 297 596
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Table 12b. - Logical Track Table of 2 048-byte sector disks: 30 groups

Band Logical | Land/ Logical Track Number
No. Tracks | Groove Band Buffer Data Spares | Buffer Test Buffer
per Band Start Start Start Start Start Start Start
0 13452 0-G - 0 6 6 623 6 643 6 660 6 677
oL - 6726 | 6732 | 13349 | 13369 | 13386 | 13403
1 13216 1+-G 13452 13468 13504 19957 19977 19994 20011
““““““ 1L | 20060 | 20076 | 20109 | 26565 | 26585 | 26602 | (26619
2 12980 2-G 26668 | 26684 | 26717 | 33055 | 33075 | 33092 ||/ 33109
““““““ 2L | 33158 | 33174 | 33207 | 39545 | 39565 | 39582 | 39599
3 12744 3-G 39648 | 39664 | 39697 | 45917 | 45937 ()45954 | 45971
3L | 46020 | 46036 | 46069 | 52289 | 52309-| 52326 | 52343
4 12 508 4-G 52392 | 52408 | 52441 | 58543 | (58563 | 58580 | 58597
4L | 58646 | 58662 | 58695 | 6479764817 | 64834 | 64451
5 12272 5-G 64900 | 64915 | 64949 | 70933 | 70953 | 70970 | 70987
““““““ 5L | 71036 | 71051 | 71085 |\ 77069 | 77089 | 77106 | 77123
6 12036 6-G 77172 | 77187 | 772231, 83087 | 83107 | 83124 | 83141
““““““ 6L | 83190 | 83205 | 83239 | 89105 | 89125 | 89142 | 89159
7 11 800 7-G 89208 | 89223 |“89257 | 95005 | 95025 | 95042 | 95059
- 7L | 95108 | 95123 | 95157 | 100905 | 100925 | 100942 | 100 P59
8 11 564 8-G 101008 | 101022 | 101057 | 106687 | 106 707 | 106 724 | 106 [r41
8L | 106790106804 | 106839 | 112469 | 112489 | 112506 | 112523
9 11 328 9-G 112572 | 112586 | 112621 | 118133 | 118153 | 118170 | 118187
oL f'118236 | 118250 | 118285 | 123797 | 123817 | 123834 | 123851
10 11092 10-G ~{ 123900 | 123914 | 123949 | 129343 | 129363 | 129380 | 129 B97
0L | 129446 | 129460 | 129495 | 134839 | 134909 | 134926 | 134P43
11 10 856 11-G 134992 | 135006 | 135041 | 140317 | 140337 | 140354 | 140B71
11l | 140420 | 140434 | 140469 | 145745 | 145765 | 145782 | 145199
12 10620 12-G 145848 | 145861 | 145897 | 151055 | 151075 | 151092 | 151109

12-L 151158 | 151171 | 151207 | 156365 | 156 385 | 156402 | 156 419
13 10 384 13-G 156 468 | 156481 | 156517 | 161557 | 161577 | 161594 | 161611

13-L 161660 | 161673 | 161709 | 166 749 | 166 769 | 166 786 | 166 803
14 10 148 14-G 166852 | 166865 | 166901 | 171823 | 171843 | 171860 | 171877

14-L 171926 | 171939 | 171975 | 176897 | 176917 | 176934 | 176 951
15 9912 15-G 177000 | 177012 | 177049 | 181853 | 181873 | 181890 | 181907

15-L 181956 | 181968 | 182005 | 186809 | 186829 | 186846 | 186 863
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Table 12b. - continued - Logical Track Table of 2 048-byte sector disks: 30 groups

16 9676 16-G 186912 | 186924 | 186961 | 191647 | 191667 | 191684 | 191 701
16--L 191750 | 191762 | 191799 | 196485 | 196505 | 196522 | 196 539
17 9440 17-G 196588 | 196600 | 196637 | 201205 | 201225 | 201242 | 201 259
17-L 201308 | 201320 | 201357 | 205925 | 205945 | 205962 | 205979
18 9204 18-G 206028 | 206 040 | 206 077 | 210527 | 210547 | 210564 | 210581
lo-L ZI0630 | ZI064Z | ZI06/9 | ZIS 129 | ZI5 149 | ZI5 166 || 215183
19 8968 19-G 215232 | 215243 | 215281 | 219613 | 219633 | 219650 (| 219 667
19-L 219716 | 219727 | 219765 | 224097 | 224117 (1224134 || 224151
PO 8732 20-G 224200 | 224211 | 224249 | 228463 | 228483 | 228500 (| 228 517
20-L 228566 | 228577 | 228615 | 232829 | 232849 | 232866 || 232883
Al 8496 21-G 232932 | 232943 | 232981 | 237 07/ }»237 097 | 237114 || 237131
21-L 237180 | 237191 | 237229 | 241325 | 241345 | 241362 || 241379
p? 8 260 22-G 241428 | 241438 | 241477 |~245455 | 245475 | 245492 || 245509
22-L 245558 | 245568 | 245607 | 249585 | 249605 | 249622 || 249 639
3 8024 23-G 249688 | 249698 |.249737 | 253597 | 253617 | 253634 || 253 651
23-L 253700 | 253710 v 253749 | 257609 | 257629 | 257 646 || 257 663
P4 7788 24-G 257712 | 257722 | 257 761 | 261503 | 261523 | 261540(| 261557
24-L 261 606-[(261 616 | 261 655 | 265397 | 265417 | 265434 || 265451
PS5 7552 25-G 265500 | 265510 | 265549 | 269173 | 269193 | 269 210 (| 269 227
25-L 269276 | 269286 | 269325 | 272949 | 272969 | 272986 || 273 003
PG 7316 26-G 273052 | 273061 | 273101 | 276607 | 276627 | 276 644 || 276 661
26k 276710 | 276719 | 276759 | 280265 | 280285 | 280302 || 280 319
7 7080 27-G 280368 | 280377 | 280417 | 283805 | 283825 | 283842 || 283859
27-L 283908 | 283917 | 283957 | 287345 | 287 365 | 287 382 (| 287 399
P8 6.844 28-G 287448 | 287457 | 287497 | 290767 | 290 787 | 290 804 || 290 821
28-L 290870 | 290879 | 290919 | 294189 | 294209 | 294 226 || 294 243
29 6668 256G 2942921294300 T 294 34T 1297 5361297 5621297579 N/A
29-L 297596 | 297604 | 297645 | 300840 | 300866 | 300883 N/A

184 Defect Management Areas (DM AS)

The four Defect Management Areas contain information on the structure of the User Area and on the defect management.
Each DMA shall have a length of 36 sectors for 4 096-byte sectors or 42 sectors for 2 048-byte sectors. The addresses of the
first sector of each DMA isgiven by table 13.
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Table 13 - Location of the DM ASs

4 096-byte sectors 2 048-byte sectors
DMA Track Sector Track Sector
Number Number Number Number Number
DMA1l 0 0 0 0
DMA2 7770 6726
DMAZ3 182 569 Q 297 5546 Q
DMA4 186 454 0 300 860 0
Each DMA shall pontain a Disk Definition Structure, a Primary Defect List (PDL) and a Secondary Befect List

contents of the fo
four DDSs shdll b
After initialization
— thefirst secto
— the second sef
the SDL shall

The lengths of the
DMAs after the S

The start address ¢f a PDL and that of the SDL within each DDS shall'réference the PDL and the SDL in the same

185 Disk Del

The DDS shall co
the User Areaint(
shall berecorded |

Tables 14 and 15

, each DMA shall have the following contents:

snall contain the DDS,

ctor shall be the first sector of the PDL for Types R/W,
begin in the first sector following the PDL for Types R/W;

PDL and SDL are determined by the number of entriesin them. The contents of the remaining sq
DL are not specified for Types R/W and WO and shall:heignored during interchange.

inition Structure (DDS)

hsist of atable with alength of one sector;It specifies the method of initiaization of the disk, the
groups, the kind of data sectors within\each group, and the start addresses of the PDL and SDL
n the first sector of each DMA at the:énd of initialization of the disk.

summarize the information that shall be recorded in each of the four DDSs.

SDL). The

ir PDLs shall be identical and the contents of the SDLs shall be identical. The only differences between the
b the pointers to each associated PDL and SDL.

ctors of the

DMA.

division of
. The DDS
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Table 14 - Byte assignment of the Disk Definition Structure (4 096-byte sector)

Byte No.

Content

Mandatory Settings

R/W WO
0 DDS ldentifier (0A) (05)
1 DDS ldentifier (0A) (05)
2 Reserved (00) (00)
3 Disk Certified (01) (01)
Disk Not Certified (02) (02)
4 Number of Groups MSB (00) (00)
5 Number of Groups LSB (10) (10)
6 Reserved (00) (00)
7 Reserved (00) (00)
8 Reserved (00) (00)
9 Reserved (00) (00)
10 Reserved (00) (00)
11 Reserved (00) (00)
12 Reserved (00) (00)
13 Reserved (00) (00)
14 Start of PDL, Track MSB - -
15 Start of PDL, Track - -
16 Start of PDL, Track LSB - -
17 Start of PDL,-Sector Number - -
18 Start of \SDL, Track MSB - -
19 Start of SDL, Track - -
20 Start of SDL, Track LSB - -
21 Start of SDL, Sector Number - -
22 Band O Type (01) (04)
23 Band 1 Type (01) (04)
36 Band 14 Type (01) (04)
37 Bard-15Type (61 (6%)
38 Sector Size MSB (512, 1 024, (02) or (04) or (10) (10)
4 096)
39 Sector Size LSB (00) (00)
40 Emulation Offset - (00)
41t0 88 Unspecified - -
89t0 4 095 Reserved (00) (00)
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Table 15 - Byte assignment of the Disk Definition Structure (2 048-byte sector)

Byte No. Content Mandatory Settings
R/W WO
0 DDS ldentifier (0A) (05)
1 DDS ldentifier (0A) (05)
2 Reserved (00) (00)
3 Disk Certified (01) (01)
Disk Not Certified (02) (02)
4 Number of Groups MSB (00) (00)
5 Number of Groups LSB (1E) (2E)
6 Reserved (00) (00)
7 Reserved (00) (00)
8 Reserved (00) (00)
9 Reserved (00) (00)
0 Reserved (00) (00)
|1 Reserved (00) (00)
| 2 Reserved (00) (00)
3 Reserved (00) (00)
| 4 Start of PDL, Track MSB - -
|5 Start of PDL, Track - -
|6 Start of PDL, Track LSB - -
| 7 Start of PDL, Sector Number - -
|8 Start of SDL,-Jrack MSB - -
|9 Start of-SDL, Track - -
20 Start of SDL, Track LSB - -
?1 Stantef SDL, Sector Number - -
»2 Band 0 Type (01) (04)
?3 Band 1 Type (01) (04)
50 Band 28 Type (01) (04)
51 Band 29 Type fakR! (o4
52 Sector Size MSB (2 048) (08) (08)
53 Sector Size LSB (00) (00)
54 Emulation Offset (00) (00)
55to 102 Unspecified - -
103t02047 | Reserved (00) (00)

In the above table, the symbol (-) means that the appropriate valueis to be entered in the DDS.

18.6 Rewritable Zone

Type R/W disks shall have a Rewritable Zone. The Rewritable Zone is intended for the user to write data into.
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18.6.1 L ocation

For Type R/W the Rewritable Zone shall extend from sector O of track 6 to the last sector of track 7 769/6 725, sector O of
track 7 776/6 732 to the last sector of track 182 568/29 7555, and sector O of track 182 575/297 562 to the last sector of track
186 453/300 859. Every band of these disks shall be recorded as specified in bytes 22 to 37/51 of the DDS as being
Rewritable. This discontinuity is due to the placement of the DMA areas within the user zone.

The remaining DDS gap shall be ignored in interchange.

18.6.2 Partitioning
During |n|t|al|zat|on of the dISk the User Zone shall be partltloned into 16/30 consecutive groups (see tables 11, 12). Each

18.7 WJriteOnce Zone
Type WO shall contain a Write Once Zone. The Write Once Zoneis intended for the user to write datainto.

18.7.1 L ocation

For Type WO the Write Once Zone shall extend from sector O of track 6 to the last secter of track 7 769{6 725, sector O of
track 7 776/6 732 to the last sector of track 182 568/297 555, and sector 0 of track 182-575/297 562 to the Jast sector of track
186 453/300 859. Every band of these disks shall be recorded as specified in bytes . 22to 37/51 of the DS as being Write
Once. Thigdiscontinuity is due to the placement of the DMA areas within the user-zone.

The remairjing DDS gap shall be ignored in interchange.

18.7.2 Partitioning

During inifialization of the disk, the Write Once Zone shall be partitioned into 16/30 consecutive groups. Each band shall
comprise flill tracks of data sectors followed by full tracks of sparesectors.

19 Defect Management in the Rewritable and"'Write Once Zones

Defective gectors on the disk shall be replaced by good sectors according to the defect management schemg described below.
Each side pf the disk shall be initialized before use. This International Standard allows media initializatign with or without
certificatiop. Defective sectors found during certification are handled by a Sector Slipping Algorithm. Defegtive sectors found
after initialjzation are handled by a Linear Replacement Algorithm. The total number of defective sectors orl a side of the disk,
replaced by both algorithms, shall not be greatér:than 8 191/8 191.

19.1 Injtialization of the disk

During initialization of the disk, thefour DMAs are recorded prior to the first use of the disk. The User Afreais divided into
Bands, containing data sectors.and spare sectors. Media initialization can include a certification of th¢ rewritable Bands
and Write Once Bands, wherehly defective sectors are identified and skipped.

For Types WO disks only asingle initidization is allowed. Once the DMASs are recorded, it indicates that the disk isinitialized
and that nd further initialization is permitted. All sectors in the write once zone of Type WO shall be in the erased state at the
end of initiglization.AN*DDS parameters shall be recorded in the four DDS sectors. The PDL and SDL shall{be recorded in the
four DMAS$. The.content of the PDLs and SDLs are shown in tables 14 and 15.

19.2 Cerfification

If the disk is certified, the certification shall be applied to al sectors of rewritable and WO bands in the User Area. The
method of certification is not stated by this International Standard. It may involve erasing, writing, and reading of sectors.
Defective sectors found during certification shall be handled by the Slipping Algorithm (see 19.2.1) or, where applicable, by
the Linear Replacement Algorithm (see 19.2.2). Defective sectors shall not be used for reading or writing. Guidelines for
replacing defective sectors are given in annex U.

19.2.1 Slipping Algorithm
The Slipping Algorithm shall be applied individually to each and every band on the disk 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 dip of one sector towards the end of the band. The last data sectors will dip into the spare sector area. The address
of the defective sector is written in the PDL. If no defective sectors are found during certification, an empty PDL shall be
recorded.
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The addresses of spare sectors, beyond the last data sector dlipped 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 diminished accordingly.

Additionally, each band contains a separate spare area for the groove and land recording sectors, located on groove recording
and land recording tracks respectively. During certification, as in normal recording, the groove area of a band is tested first. If
defective sectors are found, they are slipped and replaced by spare sectors in the groove spare area. Following this process, the
land area is then tested. Likewise, if defective sectors are found, they are slipped and replaced by spare sectors in the land
Spare area.

If one of two spare sector area of a band becomes exhausted during certification, the defective sector shall be handled by the
Linear Replacement Algorithm. This process involves assigning a replacement sector from the spare area of another band and
cannot be accompfished until the other band has been certiiied. Thisis due 1o the Tact thal the next avallable spare gector is not
known until its group is certified, i.e. the Slipping Algorithm has been applied.

19.2.2 Lingar Replacement Algorithm
The Linear Replgdcement Algorithm is used to handle defective sectors found after certification.CIt s also ysed during
certification in thg event of the spare area of a Band becoming exhausted.

The defective sector shall be replaced by the first available spare sector of the Band. In a similar manner asin ]he dlipping
algorithm, both gnoove and land recording tracks have their own spare areas located on the’groove and land recofding tracks
respectively.

If a replacement pector is found to be defective, it shall be replaced by the next.available spare sector in thaf band. The
addresses of the dgfective sector and the replacement sector shall be recorded in the'SDL.

If there are no spare sectors left in the Band, the defective sector shall be replaeéd by the first available spare sectof of another
Band.

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

If areplacement spctor listed in the SDL is later found to be defective, it shall be dealt with by making a new entry|in the SDL
indicating a replagement sector for that defective sector.
19.3 Disksnqt certified

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

The defective secfor shall be replaced by the first\available spare sector of the Band. If there are no spare sectors left in the
Band, the defectiVie data and spare sector shall _bereplaced by the first available spare sector of another Band. The gddresses of
the defective sectq@r and the replacement sector.shall be recorded in the SDL. If areplacement sector is found to be gefective, it
shall be replaced Iy the next available spare sector in that Band.

If areplacement spctor listed in the SDLU)is later found to be defective, it shall be dealt with by making a new entry|in the SDL
indicating a replagement sector for that defective sector.
194 Writepiocedure

When writing or rading detain the sectors of a Band, all defective sectorslisted in the PDL shall be skipped and the data shall
be written in the Text data sector according to the Slipping Algorithm. If a sector to be written is listed in the SOL, the data

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

For Type WO &fter initiaization, all sectors in the User Area shal be in the erased state. Erasing of sectors in the User Area
after initidlization is not permitted before writing a sector in the User Area of a Type WO, it shall be determined whether or
not the sector has been written. If the sector has been written, a write operation is not permitted. During write operations,
sectors shall always be recorded with CRC and ECC, and the 8 SWF bytes as specified by this International Standard. See also
annex Y for guidelines for the use of Types WO.

19.5 Primary Defect List (PDL)
The PDL shall consist of bytes specifying

— thelength of the PDL,

— the sector addresses of defective sectors, identified at initialization, in ascending order of track and sector addresses.
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Table 16 shows the PDL byte layout. All remaining bytes of the last sector in which the Primary Defect List is recorded, shall
be set to (FF). If no defective sectors are detected, then the first defective sector address is set to (FF) and bytes specifying the
number of entries are set to (00).

During initiaization, a PDL shall be recorded; this PDL may be empty.

Table 16 - Primary Defect List

196 Sg

The SDL i
their respeq
and the nex

The SDL S
defective s
ascending
set to (FF).

Byte No. Description
0 (00) PDL Identifier
1 (01) PDI Identifier
2 Number of entries MSB (each entry is 4 bytes long)
3 Number of entries LSB

(If bytes 2 and 3 are set to (00), then byte 3 is the end of the
PDL)

4 Address of the first defective sector (track number\M'SB)
5 Address of the first defective sector (track number)
6 Address of the first defective sector (track number L SB)
7 Address of the first defective sector (sector number)
n-3 Address of the ((n-3)/4th).defective sector (track number MSB)
n-2 Address of the ((n-3)/4th) defective sector (track number)
n-1 Address of the ((n=3)/4th) defective sector (track number L SB)
n Address of the ((n-3)/4th) defective sector (sector number)

condary Defect List (SDL)

b used to record the addresses of-data and spare sectors which have become defective after initiali
tive replacements. Eight bytes.are used for each entry. The first 4 bytes specify the address of t
t 4 bytes specify the addressof the replacement sector.

ectors and those ©Of their replacement sectors. The addresses of the data and spare defective
prder. Table 17'shows the SDL layout. All remaining bytes of the last sector in which the SDL i

An empty SDL shall consist of bytes 0 to 3 as shown in table 17; bytes 2 and 3 shall be set to (00).

vation and those of
he defective sector

hall consist of bytesidentifying the SDL, specifying the length of the SDL, and of alist containing the addresses of

sectors shall be in
5 recorded shall be
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Table 17 - Secondary Defect List

Byte No. Description
0 (00) SDL Identifier
1 (02) SDL Identifier
2 Number of addressesin the SDL, MSB (each entry is 8 bytes long)
3 Number of addressesin the SDL, LSB
(If bytes 2 and 3 are set to (00), then byte 3 isthe end of the SDL)
4 Address of the first defective sector (track number, MSB)
5 Address of the first defective sector (track number)
6 Address of the first defective sector (track number, LSB)
7 Address of the first defective sector (sector number)
8 Address of the first replacement sector (track number, M SB)
9 Address of the first replacement sector (track number)
10 Address of the first replacement sector (track number, LSB)
11 Address of thefirst replacement sector (sector number)
n-7 Address of the last defective sector (track number, MSB)
n-6 Address of the last defective sector (track number)
n-5 Address of the last defective sector (track number, LSB)
n-4 Address of the last defective sector{geetor number)
n-3 Address of the last replacement seetor (track number, M SB)
n-2 Address of the last replacement sector (track number)
n-1 Address of the last replacement sector (track number, LSB)
n Address of the last replacement sector (sector number)

Section 4 - Char acteristics of embossed infor mation

20 Method of testing
The format of thelembossed 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\Control Track PEP marks, as obtained when using the Reference Drive gpecified in
clause 9.
20.1 Environment
All signals specifled in clauses-21 to 24 shall be within their specified ranges with the cartridge in any environment in the
range of allowed gperating environments defined in 8.1.2.
20.2 Useof the Reference Drive

All signals specifiediin clauses 21 to 24 shall be measured in the indicated channels of the Reference Drive. The drive shall
have the following characteristics for the purpose of these tests.

20.2.1 Optics and mechanics
The focused optical beam shall have the properties defined in 9.2 @) to f). The disk shall rotate as specified in 9.5.
20.2.2 Read power

The read power is the optical power incident at the entrance surface, used when reading, and is specified as follows for the
stated zones (see clause 17):

a) PEPZone

The read power shall not exceed the value specified in 17.3.

b) User zone

The read power shall be in the range given in byte 21 of the SFP Zone (see 17.4.2). The test read power shall be 1,5 mW.
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Read channels

The drive shall have aread Channel, in which the total amount of light in the exit pupil of the objective lensis measured. This
Channel shall have the implementation as given by Channel 1in 9.1.

20.2.4

Tracking

During the measurement of the signals, the focus of the optical beam shall have an axial deviation of not more than

€max (&xial) = 0,7 um

from the recording layer, and it shall have aradial deviation of not more than

€
from the cqg
20.3 D¢
Figure 24 g

All signals
falingont

I, andl, g
Channel 1

pass filters
measured i

mactredeh=-0;091m

Intre of atrack.

pfinition of signals

hows the signals specified in clauses 21 to 24.

are linearly related to currents through a photodiode detector, and are thereforelinéarly related tq
ne detector.

re the outputs of the two halves of the split photodiode detector in the Tracking Channel (see 9.1

s the sum of the two photo detectors in the optical system (see 9.1).@)processed by the bottom-h
described in annex P. |, and | indicate the on-track signalsief groove tracks and land trach
N unrecorded areas.

the optical power

and figure 24a).

pld circuit and low
sin Channel 1 as
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 Grooved areas
without embossed Headers

Beam
in groove
or
on land I+, .
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Figure 24a - Signalsfrom grooves or on landsin the Tracking Channel

Sector Mark L VFO 2 AM, ID PA, TA
[« M ———

e MH/E

97-0137-B

21  Signal f

Figure 24b - Signalsfrom Headersin Channel 1

Figure 24 - lllustration of the various parametersfor read characteristics

I'Om, grooves

Thesignals (11 +

frequencies above 1,0 MHz are attenuated thereby eliminating the effect of modulation due to embossed marks.

21.1 Ratioof

The on-track signal is the output signal in Channel 1 when the light beam is following a groove or a land in the Rewritable

Grooveto Land

data zone. The on-track signals |, and | 5 shall meet the following requirements:

21.2 Push-pu

The push-pull signal is the sinusoidal difference signal (14 - 1) in the Tracking Channel, when the focus of the optical beam
The signal can be used by the drive for radial tracking. The peak-to-peak value of the push-pull signal shall

crosses the tracks.

0,85< lie o 115
loL

Il signal

meet the following requirements in grooved areas in the Formatted Zone:
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-1
0,70s(l 2)p <140

where (11 - 1)pp is the peak-to-peak amplitude of the differential output of the two halves of the split photodiode detector in
the Tracking Channel, and (11 + |2),g is the signal measured in-groove.

21.3 Di

vided push-pull signal

The first term of the divided push-pull signal is the peak-to-peak amplitude derived from the instantaneous level of the
differential output (I, - 1,) from the split photodiode detector when the light beam crosses the unrecorded fields of grooved
tracks divided by the instantaneous level of the sum output (I, + I,,) from the split photodiode detector when the light beam

crosses th

areas.

The seconfl term of the divided push-pull signal is the ratio of the minimum peak-to-peak amplitude
instantanequs level of the differential output (1, - 1,) divided by the instantaneous level of the sumioutput (I, +I,) from the
split photogliode detector when the light beam crosses embossed headers to maximum peak-to-peak-amplitud
instantanequs level of the differential output (I, - 1,) divided by the instantaneous level of the Sum output

split photo
The split p

iode detector when the light beam crosses these areas of grooved tracks.

notodiode detector separator shall be parallel to the projected track axis. I this measurement, th

shall be piovided by the split photodiode detector. The tracking servo shall be\operating in open-loop

measurems

Thefirst te

The second

214 Ty

nt.

'm shall meet the following requirementsin grooved aress:

0,70s{(%ﬂ £1,40
1 2 pp

term shall satisfy the following requirements in areas containing embossed Headers:
bi+12 ppmin

=0,70
('1"2}

ack location

The Recorgling Tracks are |ocated-at*those places on the disk where (11+15) has its maximum values. Due to

and Groov
Recording

22 Si
The signa

221 &4

b recording, this occurs when the focussed light beam is centred on either a Land Recording |
Track.

pnals from Header s
pbtainéd from the embossed Headers shall be measured in Channel 1 of the Reference Drive.

ctot/Mark Signals

derived from the

e derived from the
(I, +15) from the

el; and |, signals
mode during this

the nature of Land
'rack or a Groove

ltop isthe peak level of the Sector Mark and shall meet the following requirement

Thesigna

| ¢, from the Sector Mark shall meet the requirement

0,20< Eu <0,65

top

222 VFO signals

Thesigna

lvio from the marks in the VFO, and VFO, fields shall meet the requirement

[
0,08< Y© <025

top
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In addition, the co

|
vio o

pmax

ndition

>0,20

shall be satisfied within each sector, where Iymgy is the signal with maximum amplitude in that sector from embossed mark
signasof I, defined in 22.3 and I, is the peak-to-peak amplitude of the read signal from the VFO area.

22.3 AddressMark, ID and PA signals
Thesignal I, from the marks in these fields shall meet the requirements

0,08 <

-
pmin_

| pmax

The second requifement applies over any Header. |pmin and lpmex are the signals with minimtm and maximum 3

those fields.

224 Timing |

The header signal
in 20.2.2. The tin
requirements:

J(H) <0

where T isthe Ch
trailing-to-trailing
J1

All thetime interv

225 Asymmg

Asymmetry is the
lpmin iN Address N

23  Signals

The density of tra
M 42,0
| mmin

el
©

— < 0,65
op

0,20

itter
shall be read and detected using the read Channel circuit defined in‘annex H under the conditio
hing jitter Jt(H) shall be measured according to the procedufe in annex J and shall meet th

10T

bnnel clock period, Jt(H) is the standard deviation (sigma) of the length in time of the leading-to-
edges for each nT period. The ideal length corresponds to n Channdl bit times T. Jt(H) isillustrat]

al samples detected from the Header signdl's on the recording layer shall satisfy the condition of J

try

deviation between the centre levels of the signals which give maximum and minimum amplitudg
lark, 1D and PA fields (see annexX Q) and shall bein the range of 0,1 + 0,15.

from Control Track PEP marks
tks and the shape of ‘marks in the PEP Zone shall be such that the cross-track loss meets the requi

The signal | is ok
marks. I max 1St
I m max shall be gré

tained from Channel 1 (see 9.1). The signal |, is the maximum amplitude in a group of threg

e fmaximum value and |, min |sthe mlnlmum value of I,

mplitude in

s specified
following

eading and
ed in figure

[(H).

S | pmax and

ement

successive
PEP Zone.

obtai ned over one physical track of the

of defects shall be |gnored
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Figure 25 - Path of the laser beam when crossing tracks and the resulting PEP signal$

Section 5 - Characteristics of the recording layer

24  Mlethod of testing

Clauses 26|to 28 describe a series of tests to assess the magneto-optical properties of the Recording layer, as used for writing
ing data. The tests shall be performed only in:-the Recording field of the sectors in the Rewritabl¢ Zone. The write,
operations necessary for the tests shallbe made on the same Reference Drive.

Clauses 24 to 28 specify only the average quality of the recording layer. Local deviations from the specified values, caled

in clauses 26 to 28 shall be within their specified ranges with the cartridge in any environment in the range of
ating environments-defined in 8.1.2 except where otherwise noted.

The write and erase tests described in clauses 26 to 28 shall be measured in Channel 2 of the Reference Driye. The drive shall

Opties and mechanics
optical beam shall have the properties defined in 9.2 a) to f). The disk shall rotate as specified i 9.5.
24.2.2 Read power

The optical power incident on the entrance surface of the disk and used for reading the information shall be in the range
specified in SFP data.

24.2.2.1 Read magnetic field
The requirements for all tests must be met with aread magnetic field strength of less than 8 000 A/m.

The read magnetic fields for all tests, pointing in the south to north direction, shall be within 15° from the normal to the Disk
Reference Plane P, in the direction of the incident beam, i.e. from the entrance surface to the recording layer.

24.2.3 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 2in 9.3.
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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 envel ope circuit (see annex M) shall each contain asingle pole filter with a-3 dB roll-off point at 50 kHz.

24.2.4 Tracking

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

2425 Signal detection for testing purposes

The signa 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 of the band being tested. All read testing is performed at the
rotational frequen

Nominally the thieshold value shall be zero if the laser power calibration is perfect and there are no parametef] variations.
However, in somg measurements the threshold value may have to be adjusted to minimize the effects of mark-size ghanges due
to parameter varigtions during writing.

24.3 Write cgnditions
24.3.1 Write pulse and power

For Types R/W and WO, marks are recorded on the disk by pulses of optical power (sée ahnex K) at the tegt rotational
frequency. This bilas power functions as the pre-heat for following write pulses. The pul se shape for the purpose of [testing will
be nominally rectangular on a bias power Py, and with cooling gaps as shown in annex K-with duration T, and powr P,,. Tpis
the full width, half maximum duration of the light pulse. Ty shall be measured by a high speed photo detector at the output of
the laser. Tp shall pe 11.4 + 0,15 ns with a 10% to 90% rise and fall time 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 radiomejer. The averaging method of measuring the laser poweravill minimize the accumulation of pulsg width and
pulse amplitude tdlerances.

The value of Py, ghd P used in any media tests shall be the one measured for that particular piece of media using{the method
in 24.3.3. Vaues within 5 % of P, and Pg that were measured*y the media manufacturer when using a pulse wifith of Ty, at
radii 30 mm, 45 mm, and 62 mm on their typical media shall Je'recorded in the SFP zone.

2T, 4T and 8T marks shall be used in al media tests. The.2T mark shall be formed with a single T, ns pulse that starts at the
beginning of a channel clock period. The 4T and 8Tumarks are formed with two and four identical Ty ns pulses respectively,
each starting at the beginning of a channel clock périod, and spaced exactly two channel clock periods apart. All pulses shall
have the same power P, and Pe and duration T

24.3.2 Write magnetic field

The requirementsof all tests shall be metfor all magnetic field intensities, at the recording layer during recording, |n the range
from 16 000 A/m to 32 000 A/m except-where otherwise noted.

The write magnetic fields for alfitests, pointing in the north to south direction, shall be within 15° from the normal |to the Disk
Reference Plane [, in the direction of the incident beam, i.e. from the entrance surface to the recording layer.
24.3.3 Pul$e power-deter mination

The following prpcedure shall be used by the media manufacturer to measure the value of the 4T pulse power| P, that is
recorded in the

Erase and write several tracks and 30 mm, 45 mm and 62 mm radii of the disk under test by repeatedly writing the following
test pattern:

Run Length: 2T 6T 4T 6T
Mark or Space: M S M S

The recording shall be done at a media temperature of 25°C + 1°C, a magnetic field intensity of 16 000 A/m =5 % and at the
test rotational frequency.

Read and detect the readback signal with the detection method given in 25.2.5. Adjust focus for maximum readback signal
amplitude using the 2T mark and set the threshold at 50 % of the peak-to-peak signal amplitude for this test. Vary the focus
+ 0,25 pum and check the output for best E.

Measure the average distance between edges, namely Lo, Ly and Lg for the 2T, 4T and 6T runs respectively, using a TIA
repeated for 30 mm, 45 mm, and 62 mm radii. Averaging shall be done using 10° independent time interval samples on several
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tracks at each radial location. Note that the 6T distribution on the TIA will in general be bimodal. The amount of bimodality
depends on the thermal properties of the media. The value of Lg is the mean of this bimodal distribution.

Adjust P, power so that Lg is as close to 6T as possible. Since the length of Lg can be minimized at two points, the P, power
recorded in the SFP zone shall be at a point where the Lg is decreasing in length as the write power isincreased.
24.34 M edia power sensitivity

The pulse power P, is the upper bound of the power required to form 4T marks as afunction of pulse duration Ty,. Py, isgiven
by the reciprocity relationship

PW:C[i+ ! me

Tp\/ﬁ

The followling formula shall be used by the media manufacturer to measure the value of the media power $ensitivity C using
the Ty and P,y data from 24.3.3 (see a'so annex K):

AN
C_WT+\/_

The value for C shall be less than 40 at 30 mm, 45 mm, and 62 mim radii for Types R/W and WO.
24.4  Enase conditions
Marks are ¢rased from the disk by a constant optical powenin the presence of a magnetic field.

2441 Erase power

The erase power is the continuous optical power required for any given track at the entrance surface to efase marks written
according fo 24.3 to a specified level (see clause28).

The continlious erase power level is recorded in the SFP zone for 30 mm, 45 mm, and 62 mm radii a the test rotational speed
(see 17.4.2). For radii other than 30 mm, .45 mm, and 62 mm the values shall be linearly interpolated from the above.

The actual prase power shall be egual to the interpolated values + 5 %.
The continpious erase power shall’ never exceed 12,5 mw.

24.4.2 Erase magnetic field

The requir¢ments of @l tests on Types R/W and WO shall be met for al magnetic field intensities at the recqrding layer during
erasing in the rangefrom 16 000 A/m to 32 000 A/m.

The erase agnetlc f|eld pointi ng in the North to South di rectlon shall be within 15° from the normal to the Disk Reference
PaneD, i - 6 . .

245 Definition of signals

The signalsin Channd 2 are linearly related to the difference between the currents through the photodiode detectors K4 and
Ky, and are therefore linearly related to the optical power falling on the detectors (see 9.1).

25 M agneto-optical characteristics
25.1 Figureof merit for magneto-optical signal

The figure of merit F is expressed as the product of R, sin 8 and cos 23, where R is the reflectance expressed as a decimal
fraction, 0 is the Kerr rotation angle and R is the elipticity of the reflected beam. The polarity of the figure of merit is defined
to be negative for awritten mark in an Fe-rich Fe-Tb alloy layer and with the write magnetic field in the direction specified in
24.3.2. Inthis case the direction of Kerr rotation is counterclockwise as viewed from the source of the beam.
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The polarity and the value of the figure of merit shall be specified in bytes 364 and 365 of the SFP Zone (see 17.4.2). This
nominal value shall be:

0,0025<|F | < 0,005 2

The measurement of the actua value F,, shall be made according to annex L. This actual value Fy, shall be within 12% of the
nominal value.

25.2 Imbalance of magneto-optical signal

The imbalance of the magneto-optical signa is the ratio of the peak-to-peak signal amplitude of the channel 2 in a sector after
erased divided by the same signal written with the 2T pattern as described in 24.3.

The measurement|is made in the Data field of a sector after being passed through a high pass filter of -3 dB rollaoff 4t 1kHz and
the equalizer defined in annex M.

The phase retardef in the optical system shall be in the neutral position (see 9.1). Imbalance can be caused by birefringence of
the disk.

The imbalance shall not exceed 0,2 throughout the environment operating range.

The effect of headers through the filters must be removed by a technique such as gating or samplé-and-hold of the ggnal.

26 Write characteristics
26.1 Resolutipn

I is the peak-to-peak value of the signal obtained in Channel 2 (see 9.2) from.8T marks and 8T spaces written upder any of
the conditions gi in 24.3, the longest interval alowed by the RLL(1,7) €ode for each zone, and read under the conditions
specified in 20.2.4 ).

Iy 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 25.3, the lowest interval allowed by the RLL(1,7) codefor each zone £ 0,1 MHz, and read under the condition
specified in 20.2.2 ¢).

The resolution Ifl (see figure 26) shall not be less than®,20 within any sector. It shall not vary by more than 0,1 over a

! U\/W\/\
\

Figure 26 - Definition of IL and IH

-

Q
9

-9128-A

26.2 Narrow-band signal-to-noiseratio

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

Write a series of 2T marks followed by 2T spaces in the Recording field of a series of sectors at a frequency fg of the highest
frequency allowed by the RLL(1,7) code for each zone + 0,1 MHz. The write conditions shall be as specified in 24.3.

Read the Recording fields in Channel 2 with the Read Channel under the conditions specified in 24.2 using a spectrum
analyzer with a bandwidth of 30 kHz. Measure the amplitudes of the signal and the noise at the frequency fg as indicated in
figure 27. The measurements shall be corrected for the effect of the Header fields and for any instrumentation error in order to
obtain the value for the Recording field only.

The narrow- band signal-to-noiseratio is
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signal level

20lo
Y10 noiselevel

The narrow band signal-to-noise ratio shall be greater than 43 dB for al tracks in any sector in the Rewritable Zone for all
allowed values of the write magnetic field and for all phase differences between -15° and +15° in the optical system as defined
in9.1.

Amplitude
Signal-level

Noise level

Frequency

Figure 27 - Amplitude ver sus frequency for the magneto-optical signal

26.3 Ciosstalk ratio

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

26.3.1 Rewritable track test method

For rewritgble tracks the test ©On,cross-talk shall be carried out on any group of five adjacent unrecordgd physical tracks,
designated|(n-2), (n-1), n, (nt1), (n+2), in the Rewritable Zone. Erase the recording field of each of the sectgrsin these tracks.

Write a seffies of 2T marks followed by 2T spaces at a frequency f1 for each zone + 0,1 MHz in the Recprding field of the
sectorsin tfack n. Thewwrite conditions shall be as specified in 24.3.

Read the Recording fields of the sectorsin the tracks (n-1), n and (n+1) under the conditions specified in 24.R.2 and 24.2.3.
The cross-alKfrom atrack n to track (n-1) and to track (n+1) shall be lower than -26 dB.

26.4 Timing Jitter

The timing jitter can be obtained from the TIA data in 24.3.3 with the equalizer defined in annex M. Measure the length in
time of the leading-to-leading and trailing-to-trailing edges of the detected data from the 2T mark (L,) followed by 6T space
(Lg), and 6T space (Lg) followed by 2T mark (L) with TIA. The measurements shall be made using 10° independent time
interval samples on several tracks at each radia location.

The value of timing jitter (due to the media) shall be less than 15 % of the time period T of one channel bit for 30 mm, 45 mm
and 62 mm radii.

26.5 Mediathermal interaction

The following formulas shall be used by the media manufacturer to measure the value of the media thermal interaction that is
recorded in the SFP zone. The formulas use the Ly, L4 and Lg measurement data from 23.3.3.

First calculate the effective channel clock period T of the measurements:
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Tolatla+2xle
18

This T shall be checked to make sure that it has the correct value for the band in which the recording is done.

Calculate and record the thermal interaction error Eq, a r = 30 mm for Types R/W and WO using the following formula:

(L,-L,—2xT)
T

= e g =y = 10096 of T

The value for Ey, ghall be less than 27% of the channel clock period T at r=30 mm.

27  Eraseppower determination

This procedure sh|ll be used by the media manufacturer to determine the erase powers that are necorded in the SFIP zone. The
erase power is thg continuous power level for the given radius and rotational speed that issufficient to erase the current track
without erasing the adjacent track.

For Types R/W and WO the conditions for the erase power measurement are that the media temperature is 25 °C i+ 1 °C, and
the magnetic field|intensities at the recording layer has avalue of 24 000 A/m + 1200 A/m at the test rotational frequency.

For Types R/W and WO erase four adjacent tracks n, n+1, n+2, and n+3 incthe"User Zone with a relatively high erase power.
Write a 2T tone op track n+1 and a 4T tone on track n+2 under the conditions given in 24.3.1. Erase track n+1 with the erase
power to be tested. Measure the signal amplitude on both tracks n+1 and\n+2 with a spectrum analyzer.

Perform this test gequence with an initial low erase test power anddncrease the erase test power by 0,5 mW each tjme the test
is repeated. Plot the track n+1 and track n+2 signal amplitudes as‘afunction of the erase test power. Choose the erase power to
be half way betwgen the erase power where the track n+2 signal amplitude drops by 3 dB and the power where the track n+1
signal amplitude f|rst reaches the media limited noise floot:

Section 6.~ Characteristics of user data

Clauses 29 and 30 describe a series of measurements to test conformance of the user data on the disk with this International
the legibility of bothyembossed and user-written data. The datais assumed to be arbitrary. The :Inser-written
written by any driyein any environment. The read tests shall be performed on the Reference Difive.

Whereas defects gre disregardedhinclauses 20 to 27, they are included in clauses 29 and 30 as unavoidable deteriorgtion of the
read signals. The|gravity of~a defect is determined by the correctability of the ensuing errors by the Error Degtection and
Correction circuit|in the read"Channel defined below. The requirements in clauses 29 and 30 define a minimum quality of the
data, necessary fof data interchange.

28.1 Environment

All signals specified in clauses 29 and 30 shall be within their specified ranges with the cartridge in any environment in the
range of allowed operating environments defined in 8.1.2. 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.

28.2 ReferenceDrive

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

28.2.1 Optics and mechanics
The focused optical beam shall have the properties specified in 9.2 @) to f). The disk shall rotate as specified in 9.5.
28.2.2 Read power

The optical power incident on the entrance surface of the disk (used for reading the information) shall be in the range specified
in20.2.2.
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28.2.3 Read Channel
The read amplifiers after the photodiode detectorsin Channels 1 and 2 shall be as specified in 9.3.
28.2.4 Mark Quality

The signals from both read amplifiers shall be converted from analog to binary with an edge detector as defined in annex H.
The output signals from Channels 1 and 2 shall be filtered with the specified equalization and low-pass filter, and compared
with their threshold levels of the comparator which shall be between 0,35 and 0,65 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 aso annex M).

The timing jitter in this section is defined as the standard deviation of the separately measured time jntéryas of leading-to-
leading andl trailing-to-trailing edges excluding outlying observations by defects, using atime intervalcanalyzer with the output
signals frgm the edge detector of the marks and spaces in a sector. Therefore, independent” intervall| samples for this
measuremgnt are limited by the number of marks and spaces in a sector. The timing jitters shallybe expressed as a percentage
of Channel[bit timeT.

The convelter for Channel 1 shall operate correctly for analog signals from embossed marks'with amplitudes as determined by
clauses 22 pnd 23.

The convgter for Channel 2 shall operate correctly for analog signals fronmuser-written marks with an amplitude as
determined by clauses 25 and 26.

2825 Channel bit clock
The signals from the analog-to-binary converters shal be virtually locked to the Channel bit c%ck/clocks which

provides/pfovide the Channel bit windows of 0,70 T effective width fer timing the leading and/or trailing gdges of the binary
signals. CHannel bit clock/clocks shall be adjusted in order to minimize the accumulated value/values of the timing errors of
the leading|to leading, leading to trailing, trailing to leading, aftltrailing to trailing edges from the Channel hit clock/clocks.

28.2.6 Binary-to-digital converters

The binary] signals shall be correctly converted to the\data bytes with the binary-to-digital converters based on the sector
format and|the recording code defined in clauses 15.and 16.

28.2.7 Error correction

Correction|of errorsin the data bytes shall becarried out by an error detection and correction system based ¢n the definition in
F.2 and F.3 of annex F. There shall be-an~additional correction system for the embossed data, based on the parity sectors as
defined in 18.7.3.

28.2.8 Tracking
During megsurement of the signals, the focus of the optical beam shall follow the tracks as specified in 20.2.41.

29 Miinimum.quality of a sector

This clausg specifiesithe minimum quality of the Header and Recording field of a sector as required for intefchange of the data
contained ih that sector. The quality shall be measured on the Reference Drive specified in 28.2.

Abyteerrc a Anen.one or more nabvte have awrong setting_as detected b
29.1 Headers
29.11 Sector Mark

At least three of the five long marks of the Sector Mark shall have the timing specified in 15.2 and the signals shall have the
amplitude specified in 22.1.

29.1.2 ID fields

At least one of the two ID fields contained in Preformatted Headers 1 and 2 shall not have any byte errors as checked by the
CRCinthefield.
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29.2 User-written data

29.2.1

Recording field

If an ALPC field isrecorded it shall start at 144 Channel bits + 6 Channel bits from the end of the pre-formatted header. When
the VFO; field isrecorded, it shall start at 216 Channel bits + 6 Channel bits from the end of the pre-formatted header.

The recording marks in a sector shall start at 216 Channel bits +6 Channel bits from the end of the pre-formatted header and
shall end at 324 Channel bits + 84 Channel bits for 2 048-byte sectors or 516 Channel bits + 168 Channel bits for 4 096-byte
sectors from the end of the sector.

29.2.2

The user-written
correction defined

29.2.3 Asy

The asymmetry o
minimum amplitu

2924 Tim

The user-written 1
timeperiod T of g

30 Datain
A disk offered for|
30.1 Trackin
The focus of the o

30.2 User-wr

Any sector writtel
the defect manageg

30.3 Quality

The quality of th
allows a maximun

Byteerrors

alna cannot be correc

in28.2.7.
mmetry

the user written marks is the deviation between the centre levels of the signa which’give ma
les |, and |, in asector asread in Channel 2 (see annex Q) and shall bein therange.of 0,1 + 0,15

or asr n ann not contain any oyte errors

ingjitter
narks in a sector as read in Channel 2 shall have timing jitters due to the media less than 10 % to
he Channel bit.

er change requirements
interchange of data shall comply with the following requirements (see also annex N).

J
ptical beam shall not jump tracks unintentionally.
tten data

N in the Rewritable Zone that does not comply with 30.2 shall have been replaced according to
ment as defined in clause 19.

Df disk

b disk is reflected in the numberief replaced sectors in the Rewritable Zone. This Internation
 number of replaced sectorspérside (see clause 19).

by the error

Ximum and

15 % of the

the rules of

Al Standard
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Annex A
(normative)

Air cleanliness class 100 000

The classification of air cleanliness is based on a particle count with a maximum allowable number of specified minimum
sized particles per unit volume, and on a statistical average particle size distribution.

Al D
The particl

The statisti
metre of a

It shall be
Counts bel

A.2 Teést method

For particl
the control
illuminateg
detector wi
sizeand co

efinition
b count shall not exceed atotal of 3 500 000 particles per cubic metre of asize 0,5 um and arger.
[cal average particle size distribution is given in figure A.1. Class 100 000 means thai-3 500 000

of sizein the range of 0,5 pm to 5,0 um, equipment employingight-scattering principles shall
ed environment is sampled at a known flow rate. Partictes.contained in the sampled air are
sensing zone in the optical chamber of the instrument. Kight scattered by individual particlesisr

particles per cubic

i ze of 0,5 um and larger are allowed, but only 25 000 particles per cubic metrecof a'size of 5,0 um and larger.

recognized that single sample distribution may deviate from this curve because of local or temporary conditions.
bw 350 000 particles per cubic metre are unreliable except when alarge number of a samplingsisjtaken.

be used. Theair in
bassed through an
beeived by a photo

hich converts the light pulses into electrical current pulses. An electronic system relates the pulsg height to particle

ed.

unts the pul ses such that the number of particlesin reletion to particle sizeis registered or display!
100 000 000
=l
=5 10 000 000
&0
©.9
g%
5 1 000 000
Qs
o &
ep
S 2 100 000
Gy -
5 &
S o
£ 2 10 000
=ER=
=]
S5 , \
1 UUU \

100
0,1 0,51 510 100 1 000

Particle size micrometres
94-0109-B

FigureA.l - Particlesizedistribution curve
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B.1 Thedist
test is made by (¢

B.2 Thegaud
polished to a surt

B.3 Thedimg
A =155,0 mm

B=136,0mm=z=0
C=10,0mm= 0,
D=11,40mm = (

E = 11,60 mm mim.

B.4 When th
applied to the cel

1 mm
| mm

,01 mm

Annex B
(normative)

Edge distortion test

ausing the cartridge to pass through the vertical slot of a gau
addition to the gnavitational pull.

nsions shall be as follows (see figure B.1):

Tant-protrusions-atengitsedges. The
ge while applying a specified force in

e shall be made of a suitable material, e.g. of chrome-plated carbon steel. Theinner surfades shall be
ace finish of 5 um peak-to-peak.

b cartridge is inserted vertically into the gauge, a vertical downward force F of 2,7 N |maximum,
ntre of the top edge of the cartridge, shall cause the cartridge to pass through the gauge.
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95-0144-A

FigureB.1 - Distortion gauge
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C.1 Thecom
cartridge into ap

C2

C.3 Thetest
the surfaces S1,

Posts P1 and P2
D;=6,50mm = 0

Dp =4,00 mm

Hp = 2,0 mm max
Posts P3 and P4

Dc.=550mm= 0
After assembly, th

C.4 Thecartri
F of 0,4N shall be
C.5 Requirg

Under the conditi
posts. Any gap be

Annex C
(normative)

Compliance test

lane.

The localion of the four reference surfaces S1, S2, S3 and $4 is defined in clause 10.5.4 and figure

jauge consists of a base plate on which four posts P1, P2, P3 and P4 are fixed so as to cor
52, S3 and S4 respectively (see figure C.1). The dimensions are as follows (see figure C.2)

01 mm

+ 0,00 mm

410,02 mm
Hy=1,0mmz=0,1

mm

01 mm

dge shall be placed with its reference surfaces onto the posts of the horizontal gauge. A vertical
exerted on the cartridge opposite’each of the four posts.

Pments

bns of C.4, any thregaf the four surfaces S1 to $4 shall be in contact with the annular surface o
ween the remainingySurface S and the annular surface of its post shall not exceed 0,1 mm.

Ot

respond to

e upper annular surfaces of the four postsshall lie between two horizontal planes spaced 0,01 mn apart.

down force

respective

86
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95-0056-A

Figure C.1 - Compliance gauge

95-0057-A

Dp
—» '13 Hb
|
DC Da
—P <P
P34 P12
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Annex D
(normative)

Test method for measuring the adsor bent force of the hub

D.1 The purp¢|>se of thistest isto determine the magnetic characteristic of the magnetizable material of the hui:

D.2 Dimeng
The test device (S
are asfollows:
Dg= 8,0 mm 4
De=  20,0mm
D¢ = 19,0 mm
Dg= 3,9mm
Hc.= 0,40 mm
Hg= 1,2mm¢|
D.3 Materig
The material of th
Magnet

Back yoke
Spacer

Centre shaft

D.4 Charac

Number of poles
Maximum energy

The characteristic
(see figure D.2), g

10,0mm

ons
pe figure D.1) consists of a spacer, a magnet, a back yoke and a centre shaft. Thedimensions of

0,1 mm
+ 0,1 mm

max.

0,1 mm
+ 0,01 mm

ypical, to be adjusted to meet the force requirement of D.4)

ol
b test device shall be:
Any magnetizable material, typically’'Sm-Co
Any suitable magnetizable material

Non-magnetizable material-orar gap
Non-magnetizable materia

[eristics of the magnet with back yoke
4 (typical)
product (B : 175 kI¥m3 + 16 kI¥m3

5 of the magnet with back yoke shall be adjusted so that with a pure nickel plate of the following
Ind the adsorbent force of this plate at the point of Hc = 0,4 mm when spaced from the magnet g

test device

dimensions
Lirface shall

be9,5N £ 0,6 N.
Dh =
Dj = 22,0 mm
He=
D.5

7,0mm= 0,1 mm

+ 0,1 mm

2,0 mm < 0,05 mm

Test condition for temperature

These conditions shall be as specified in 8.1.1.

88
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Maonet é
S \

/ D d :
Back yoke Spacer

Centre shaft
94-0084-A

FigureD.1 - Test devicefor the clamping characteristic of the hub

)
xO

\4

o
«

00-0051-B

Figure D.2 - Calibration plate of the test device
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Annex E
(normative)

CRC for ID fields

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

G(x) =x16+x124+ x5+ 1

Theresidual polymomial shall be

=23 i=

7
R(x) ={Zai X +Za1- xi]x16 mod G(x)
= 0

and a denotes abit of the first three bytesand a; an inverted bit. The highest order bitef the first byteis s

The sixteen bits ¢} of the CRC are defined by

where cy5 is recorfled as the highest order bit of the fourth bytgin the ID field.
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Annex F
(normative)

Interleave, CRC, ECC, Resync for the datafield

I SO/l EC 22092: 2002(E)

F.1 Irllerleave
F.1.1 Interleavefor 4 096-byte sectors.

The differgnt bytes shall be designated as follows.

D, are user data bytes

SWF, are SWF bytes (see 15.12.3)
Cy are CRC check bytes

Est are ECC check bytes

These bytep shall be ordered in a sequence A, in the order in which they shall berecorded on the disk. The prder of nof D, is

the same a$ that in which they are input from the interface. Depending on the valdeof n, these elements are:

for 1l|sn <409 : A,=D,
for 4097|<n <4104 : A,=SWF
for 4105|<n < 4116 : A, = (FF)
for 4117|<n <4120 : A =C,
for 4121|1<n <4760 : A,=Eg;

m

where:
m=n- 4 0pP6
k=n-4116
s=[(n-4121)mod 40] + 1

t=int [MTA12L)
40

The notatign int[x] denotesithe largest integer not greater than x.

The first three parts of\A |, are 40-way interleaved by mapping them onto a two-dimensional matrix B with 103 rows and 40

columns. Tlhus
for 1 £ 054120 @ Bj=Ap

where:
i = 102 - int[(n-1)/40]

j=(n-1)mod40

F.1.2 Interleavefor 2 048-byte sectors

The different bytes shall be designated as follows.

D, are user data bytes

SWF,, are SWF bytes (see 15.12.3)
Cy are CRC check bytes

E are ECC check bytes

St
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These bytes shall be ordered in a sequence A, in the order in which they shall be recorded on the disk. The order of n of Dy is
the same as that in which they are input from the interface. Depending on the value of n, these elements are:

for 1<n<2048 : A,=D,
for 2049 <n <2056 : A,=SWF,
for 2057 <n <2060 : A,=C,
for 2061 <n <2380 : A,=Eg

where;

m=n-2048
k=n-2056
s =[(n-2061)mqd 20] +1

t=ing 20611,
20

The notation int[x] denotes the largest integer not greater than x.

The first three paits of A, are 20-way interleaved by mapping them onto a two-dimerisional matrix Bj; with 103 rpws and 20
columns. Thus
for 1<n<2060: B;=A,
where:
i = 102 - int[(n-1){20]

j=(n-1)mod2p

F2 CRC

F.21 Genera
The CRC and the ECC shall be computed over the'Galois field based on the primitive polynomial

Gp(x)=x8+x5+x3+x2+l
The generator polynomial for the CRC hytes shall be

=139

Ge(® =[] (x+a')

=136

where the element ai = (Bi)88, with 3 being a primitive root of G,(x). The value of the n-th bit in a byte is the coefficient of the
n-th power of R, where 0 < n< 7, when Ris expressed on apolynomial basis.

The contents of the four check bytes C, of the CRC are defined by the residual polynomial
Re(¥) = I¢(x)x* mod G (X)

Ro(¥) = 3 Cpx™
k=1

The last equation specifies the storage |ocations for the coefficients of the polynomial.

F211 CRC for 4 096-byte sectors
The four check bytes of the CRC shall be computed over the user data and the SWF bytes as specified in F.2.1.

The information polynomial shall be

92 OISO/IEC 2002 - All rights reserved
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F.2.2 CRC for 2 048-byte sectors
The four check bytes of the CRC shall be computed over the user data and the SWF bytes as specified in F.2.1.

The information polynomial shall be

uu{z[z(s) Hfzﬁ(so,,-)

i=1 \_j=0

F3 ECC

The primitfve polynomial G,(x) and the elements a and B shall be as specified inF.2.1. The generator polynomial for the
check byteg of the ECC shall be

=135

Ge (¥ :,_|:|20(x+ai)

This polynomial is self-reciprocal. This property can be used to feduce the hardware size. The initia sgtting of the ECC
register shall be all ZEROs. The bits of the computed check bytesshall be inverted before they are encoded into Channel bits.

F.3.1 ECC for 4 096-byte sectors

The 640 check bytes of the ECC shall be computed ovex, the user bytes, the SWF bytes and the CRC bytes. The corresponding
10 informaion polynomials shall be:

lg, (X):iiz(Bi,j)Xi

where0 < | < 39.

The conterys of the 16 check bytes E; for each polynomial IEJ_ (x) are defined by the residual polynomial

Re, (%) =g, (%" mod Ge (X)

1=16
— 16—t
REJ =723 E X
t=1

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

F.3.2 ECC for 2 048-byte sectors

The 320 check bytes of the ECC shall be computed over the user bytes, the SWF bytes and the CRC bytes. The corresponding
10 information polynomials shall be:

where0<j < 19.
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The contents of the 16 check bytes E; for each polynomial IEJ_ (X) are defined by the residual polynomial

Re, () =1¢, (9x*® mod Ge (X)

t=16
Re () = Z EJ+ltX

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

F.4 Resync

The Resync fields (see annex G) shall be inserted in the Data field to prevent loss of synchronization"and fo limit the

propagation of erfors in the user data. They are numbered consecutively and shall contain one of the following
Channel hits.

0X0 100 000 001 000 000 100 00Y

0X0 100 000 001 000 000 101 0OY

Where X and Y arfe set to ZERO or ONE based on the preceding or following data patterns.
For 4 096-byte segtors, afield RSn shall be inserted between bytes Agy, and Agg,, 1,
wherel<n<59.
For 2 048-byte seq

tors, afield RSn shall be inserted between bytes A 4, and@ys;,.1,

where1<n<59.

F.5 Recording sequencefor the Data field

pattern of

The elements of the Data field shall be recorded on the disk according to sequence A, immediately following the(Sync bytes

and with the Resyhc bytes inserted as specified in F.4.

Figures F.1, F.2 gnd F.3 show in matrix form the arrangement of these elements. The sequence of recording is ff
bottom and left-tofright.

SB designatgs a Sync byte

D designatgs a user byte

RS designatgs a Resync byte

P designatgs a SWF byte

C designatgs a check byte fo CRC
E designatgs a check byte for ECC
(FF) designatgs a (FF) byte

For 2 048-byte s
check bytes. The next 16 rows contain only the ECC check bytes.

om top-to-
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paniasal sIybu | - 200Z O3AI/OSIO

S6

anes| BIUI YIM DDF ‘S 101085 9140-960 1 ‘UOITe INBIU0D ereq - T'49.nbi4

Column Nojj 0 ¥ 2 14 15 16 22 23 24 35 36 37 38 39
Al SBll 552|553 |884 D1 D2 D3 D15 [p16 [p17 D23 [p24 D25 D36 D37 [p38 [D39  [D4o
D41 D42 D43 D55 |ps6  |ps7 D63 [p64 D65 p7e [p77 |p7s  [p79  [pso
|RSl |RS] D81 D82 |ps3 D95 |p96 b9z D103 [D104 [D105 D116 [p117 [p118 [p119 [p120
D121 [p122 |D123 D135 [D136 [D137 D143 [D144 |D145 D156 |[D157 [p158 D159  [D160
|R52 |Rsz D161 [D162 |D163 D175 |pi7e  |pa77 D183 [D184 |D185 D196 (D197 [p198 |p199 [D200
D201 [D202 |D203 D215, |p216 D217 D223 [D224 [D225 D236 (D237 [p238 D239 [D240
|Rsa |Rs: D241 D242 |D243 D255 |p2s6  |D257 D263 [D264 |D265 D276 [D277 [p278 |p279 [D280
103 rows
D3961 |D3962 |D3963 D3975 |D3976 [D3977 D3983 [D3984 [D3985 D3996 |D3997 [p3998 [D3999 [D4000
|R850 |R&= D4001 |D4002 |D4003 D4015 |D4016 |[D4017 D4023 [D4024 [D4025 D4036 |D4037 |[p4038 |D4039 [D4040
D4041 |D4042 |D4043 D4055 |D4056 |[D4057 D4063 [D4064 [D4065 D4076 |D4077 |p4078 |D4079 [D40s0
. |R851 |RSE D4081 |D4082 |D4083 D4095 |D4096 |SWF1 SwF7 [swrs [(FF) (FF)  |c1 2 c3 c4
A E1l  [E21  |E31 E151 [E161 [E17.1 E231 [E241 [E251 E36,1 |[E37,1 |E381 [E39,1 [E401
|R852 |RSE E12 [E22 [E32 E152 [E162 [E17.2 E232. |[E242 [E252 E362 |E372 [E382 [E392 [E402
E13 [E23 [E33 E153 [E163 [E17.3 E233" |[E243 [E25:3 E36,3 |E37,3 |E383 [E393 [E403
16 rows
[Rs57 [Rs§7 [E112 [E212 [E312 E1512 [E16,12 [E17,12 E2312 [E24,12 [EZ512 E36,12 |[E37,12 [E38,12 |E39,12 [E40,12
E1,13 [E2,13 [E3,13 E1513 |F16,13 [F17,13 23,13 [E24,13 [E25,13 £36,13 |E37,13 [F38.13 [E39,13 [F40,13
|R558 |RSE E114 [E2,14 |E314 E1514 |F16,14 [E17,14 2314 [E24,14 [E25.14 E36,14 |E37,14 [E38.14 [E39,14 [F40,14
E1,15 [E2,15 [E3,15 E15,15 |F16,15 [E17,15 E23,15 [E24,15 [E25,15 E36,15 |E37,15 [F38.15 [E39,15 [F40,15
v |[rRss9 |Rsfo [F116 [F216 [E316 E15,16 |F16,16 |[F17,16 23,16 |E24,16 [E25,16 £36,16 |E37,16 |F38.16 [E39,16 [F40,16

Row No.i

v

102
101
100
99
98
97
96

(3)2002:26022 S1d D3 1/0S|
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panissal sIYBU IV - 2002 D3I/OSIO

aNes|Jo1ul Y1IM DT ‘S 103985 91A0-870 Z ‘UoITe InBijuod ereq — 24 8 inbi4

102
101
100
99
98
97
96

-13
-14
-15
-16

Row No. i

Column Noj - » 0 1 2 7 8 9 15 16 17 18 19

A 1| s82 | s83 | se4| D1 D2 D3 D8 D9 D10 DI6 | D17 | D18 | D19 | D20
p21 | D22 | D23 D28 | D20 | D30 D36 | D37 | D38 | D39 | D40

| Rs1 | Rs1 | pa1 | pa2 | Da3 D48 | D49 | D50 D56 | D57 | Ds8 | Ds9 | DeO

D6L | D62 | D63 D68 | D69 | D70 D76 | D77 | D78 D79 | D80

| Rs2 | RSe(]y,ps1 | Ds2 | Ds3 Ds8 | D89 | D9 D96 | D97 | D9 D99 | D100

B101 | D102 | D103 D108 | D109 | D110 p116 | D117 | D1B | D119 | D120

Rs3 | ks3 | p121>| p122 | D13 D128 | D120 | D130 D136 | D137 | D13B | D139 | D140

| Rs49 | Rs49 | D961 | D1g62 | Diges D1968 | D1969 | D1970 D1976 | D1977 | D1978 | D1979 | D1980

D198l | D1982 | D1983 D1988 | D1989 | D1990 D1996 | D1997 | D1998 | D1999 | D2000

| Rs50 | Rss0 | D2001 | D2002 | D2003 D2008 | D2009 | D2010 D2016 | D2017 | D20i8 | D2019 | D2020

D2021 | D2022 | D2023 D2028 | D2029 | D2030 D2036 | D2037 | D2038 | D2039 | D2040

v | Rss1 | Rss1 | D2041 | D2042 | D2os3 p2043 | Swr1 | swr2 | | swrs | c1 c2 c3 c4
A ELl | E21 | E31 E8?)| E91 | E101 E161 | E171 | E18fl | E19,1 | E201
| Rss2 | gss2 | E12 | E22 | E32 E82 |/E92 | E102 El62 | E172 | E18p | E192 | E202

EL3 | E23 | E33 E83 | E93.| E103 E163 | E173 | E18R | E193 | E203

16 Rows | | | o | | N | | | | |

EL13 | E213 | E313 E813 | E913 | E10134/ ) E16,13 | E17,13 | E18]3 | E19,13 | E20,13
| Rsss | Rsss | E114 | E214 | E314 E814 | E914 | E1014 | [/E16,14 | E1714 | E1814 | E19,14 | E2014
EL15 | E215 | E3,15 E815 | E915 | E1015 | | E1615_| E17,15 | E1815 | E19,15 | E20,15
v | Rsso | Rsso | E116 | E216 | E316 E816 | E916 | E1016 | | E16,16.|E17,16 | E1816 | E19,16 | E20,16

(3) Z00z:Z6022 S 1A O3 1/OS|
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Annex G
(normative)

Deter mination of Resync pattern

DSV (Digita Sum Vaue) is used in the descriptions that follow. Other acronyms include PLL (Phase Lock Loop), PPM
(Pulse PosigienM For)-ane-PWAVHPHse Widih-Meddtatien

G.1 Conditions of Resync pattern
The Resyng pattern shall have the following characteristics to satisfy its required function:

1) The Rpsync pattern is an irregular Channel bit pattern of seven consecutive ZERO bits.and a ONE hjit followed by six
consequtive ZERO bits that does not occur in the (1,7) modulation code.

2) Theirfegularity of Resync pattern is detectable using either only leading edges/or-enly trailing edgesjwhen dual PLL is
used.

3) Thenymber of ONEsin Resync pattern is switchable from an odd number‘taan even number or vice vgrsafor minimizing
the d.q level fluctuation of the data pattern in the Datafield of a sector,

4) Thelepgth of the Resync pattern shall be 24 Channel bits.

G.2 Resync pattern
Selection gf one of the two Resync patterns shown below shall'be made in order to minimize the d.c. level fljictuation.

The selectipn criteriaare described in G.5.

Data 1 Resync area Data 2
Resync pattern
Resync 1 0x0 100000001000000100 OOy
Resync 2 0x0 100000001000000101 OOy

where X F ZEROrONE
y £ ZERO or ONE
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G.3 Generation algorithm of resync pattern

PREVIOUS NEXT
Data 1 Resync Area Data 2
Data Channel 00 assumed data bits 01 Data
bits bits bits
X1X2 0x0 Resync Pattern z | 0oy X3 X4
00 0001 010 100 000 001 000 000 100) oO01 (0%
0] 000 1x
1| o001 0x
1] 000 1X
00 1001 010 100 000 001 000 000 100] oOO1 Ox
0] 000 1x
1] 001 Ox
1 |\000 1x
01 0001 010 100 000 001 000 000 100} 001 Ox
0] 000 1x
1] 001 Ox
1] 000 1x
01 1010 000 100 000 001 000;\,000 100] 001 Ox
0] 000 1x
1] 001 Ox
1] 000 1x
10 0101 010 100 000 %001 000 000 100] OO1 Ox
0] 000 1x
1] 001 Ox
1] 000 1x
10 1--- does not occur
11 0010 000 100 000 001 000 000 100] oOO1 Ox
0] 000 1x
1] 001 Ox
1] 000 1x
11 1--- does not occur
where z=ZERO for Resyng-1
z = ONE[for Resync2
NOTE 1 - x1 and x2 afe encoded assuming the following information bits are ZERO ZERO
NOTE 2 - Thevalues ¢

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.

G.4 Minimization of d.c. level

The criteriafor selecting either Resync pattern 1 or Resync pattern 2 in order to minimize the d.c. level fluctuation is based on
the Channel bits of the Data area, and 0x0, 00y in the Resync area.
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Data Resync area Data
Resync pattern
100000001000000100
DataBlock  0x0 (Resync pattern 1) 00y DataBlock
100000001000000101

( Pp&ynr Pattern 7)

where x £ ZERO or ONE
y F ZERO or ONE

The decisign is made to select either Resync pattern 1 or Resync pattern 2 according to the procedure descrilyed in G.5.

G.5 Degtermination of Resync pattern
The Resyn¢ pattern to be used shall be determined by the following procedure.

1) Convet the Channel bits described in PPM datainto PWM datain order to simplify handling.
For expmple, if the PPM datais
... 0010100010010 ...
the PWWM data shall be
... 0011000011100 ...
The DBV calculation shall be defined in terms of PWM data such that ZERO = -1 and ONE = +1. (see Bxample below)
Example of calculation of Block DSV, and Resync DSV,

1,7)channelbit 0 1 0 0,000 10001000000 10000
PPM data)

WM data 0O I»1 1 10000111111 1100000

Written marks
pn the disk

ettt

2) TheResync areashall 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.

DSV, iscaculated as:
DSVm=(+5-4+8-5...)
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3) Theuser datafield shall be concatenated as

4)

5)

This procedure sh

VFO, || SYN

CliBo |l RSy [[INV1 (or INV2) || By [| RS, |] ...

1INV (or INV2) || By | RSs I --- ... [ INVL (or INV2) || By

where

m= 1toN

N = 59i

n both 4 096-byte and 2 048-byte sectors,

(Seefigure G.1)

INV1 or INVP shal be selected in step m using the following algorithm:

Po=DSV(V
Pn=Pm1+
Pm=Pmna1+

Select INV1

O3 || SYNC | B || RSy)
SV(INV1 || By, [IRSm+1) OF
SV(INV2 || By | RS)

r INV2 to minimize |Pp.

Pn=Pno1 + DSV(INVL|By) or
Pn =Pn-1 + DSV(INV2 [[Bn)

Select INV1 ¢r INV2 to minimize |Py|.

for Resync pattern) 1 and Resync pattern 2, Resync pattern 1 shall be selected.

100

h the PWM

Al be repeated fromm = 1 to N, where N = 59 in both 4.096-byte and 2 048-byte sectors. If |Py||is the same
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Figure G.1 - Example of Resync byte
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Resync
P area R
Resync
pattern d.c. level
< > "~ fluctuation bit
VFO3 | Sync [ Data#0 0x0 | Resync#l1 o 00y | Data#1 | OxO | Resync#2 00y
INVl or B INVI or
VFQ, SYNC‘ B, RS | INV, 1 RS» INV> ‘
Py Py |
continued
d.c. level
fluctuation bit
¥ Resync
0x0|| Resync #m | | 00y | Data#m | 0x0 i )ﬁ) 00y 0x0 | Resync#59( | 0y | Data #59
m
INV; or INV; or INY; or
INV1 I'NV1 INY !
RS 2 B, RS 11 2 RS 2 B,
P ‘ P59
Note: The above figure is for both 4 096-byte and 2 048-byte sectors.
Note: Each PO, P1,...P39 represents the total DSV from
00-0073-A VFO;.
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Annex H
(normative)

Read Channel for measuring jitter

Jitter shall be measured by using the following read Channel.

Filter
Testpoint

Chanrgl 1
or - Leading edge
Channel 2 —

+

- Trailing edge

Comparator Edge
detector

Adjustable : |

95-0058-A

Input signal:
Channel [L, for embossed marks
Channel P, for user written marks
Filter specifications:

1) Equdizer: See-annex M.

2) Filteq type: 5th Bessel function
3) Low passfiltef:

Cut-off frequency = one half the channel clock frequency of the band being testpd

102
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Annex J
(normative)

Timing jitter measuring procedure

Thetiming jitter of leading-to-leading or trailing-to-trailing edges shall be measured using the following procedures.
1) Set thJa threshold level of the detector circuit such that the 2T mark and 2T space of the VFO is.éxactly 2 Channel bit

times

2) Hold the threshold level, and detect the signal edges.

" long.

3) Measurethelengthsin time of the leading-to-leading and trailing-to-trailing edges using-a. Time Interval Analyzer.

4) Acqui

e 10° independent time interval samples excluding the data from defective areas.

5) Cdculpte the standard deviation Jt of the timing jitter distribution; the differencédetween the measured length of leading-
to-leading or trailing-to-trailing edges and the mean value of corresponding~mark or space length Ly shall be taken as

sampl

where Jt is|shown in figure J.1.

The lengt

satisfied even in the worst case.

leading-to-leading or trailing-to-trailing edges shall be“separately examined, and the specifications should be

In case of header signal evaluation, the threshold level shall be sét'using VFO; and the time interval sampleqshall be measured

using the AM to PA fields.

In case of

bmbossed data signal evaluation, the thresholdevel shall be set using VFO; and the time interval samples shall be

measured ysing the Sync and Data field in the user data area, including all time interval samples from usef data SWF, CRC,

ECC, and RResync.

Mean value of thejitter
distribution of ‘each nT
leading-to<eading or nT

trailing-totrailing edges Standard Deviation = Jt

| A

B T inan bt ol
Ll rirrre Trner vaa

Ideal timeinterval (nT)

d
|

\ 4

T (Channel clock period)

97-0129-A-Revised

Figure J.1- Measured distribution of timing jitter
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Annex K
(normative)

Definition of write pulse shape

The rise and fall times, T, and Ty, shall each be as specified in 24.3.1 for any write pulse width Ty,. The definition of the write

pulse shapes for Tlypes R/'W and WO 1s shown in the following figure:
P TQ TP N TQ
/
h
0,5P;
0,9P, Pw
[ \ 1 A
/ \ 0,5P,
0,9P, \ p
'O,1P2 7 1P, e
r A
PEY < » - Pb
Ty T, T T v v v
Py : Wrlte power Py~ Bias power
Pe : PretHeat power T¢ : Fal time
T, : Risg¢time Py Pw-Pp
Tp:
Tg .
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Annex L
(normative)

M easur ement of figure of merit

L.1 Thefig itis i i ) i ad signal from arecording at |ow

dimensiong). The written domains shaII be substantlally Iarger than the focal spot so as to work in the low
where the modulation transfer function of the optical system isone.

This impl

written on jseveral consecutive tracks and in between those tracks maintaining a fixed phase relationship b
write passas. The disk shall be read with the read power specified in byte 21 of the SFP Zone(se€ 17.4.2).

Determin

will not m
optical sy
and dlipti

L.2 THeoptical test head shall be calibrated as follows. A test disk with negligible birefringence (glass)

magneto-

=R.ssn0O .
head resul

using asi

igs that for a preformatted disk, rotating at 50 Hz, a signal with a frequency between 10 kHz and

on of the figure of merit using an optical system as shown in figure 1 and with’characteristics
re media properties only but also the optical retardation of the optical ‘system. Therefore 3

idity. This calibration can only be executed reliably on mediawith low-caercivity.

S2(3 is determined. On the same disk a test pattern as described above is written and read b

oFcal layer is used for conventional determination of reflegtance R, Kerr rotation 6 and ellipticity|
ng in signal amplitude V| . Any other disk (high or\low coercivity) can now be measured wi

nfilar test pattern, resulting in asignal amplitude V. Thefigure of merit F, of this disk shall be
_hRV
m V|_

frequency (in two
frequency region

100 kHz has to be
etween successive

s specified in 9,1
cdlibration of the

em is needed with a conventional determination of the figure of merit by~ measuring the reflectance, Kerr rotation

and low coercivity
(3. The product F_
k with the optical

the optical head
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