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Foreword

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 ngrr Tt i ; i ; ' of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Interngtional Standards are drafted in accordance with the rules given in the ISO/IEC Directives| Part 2.

The mfain task of the joint technical committee is to prepare International Standards. Draft International
Standgrds adopted by the joint technical committee are circulated to national bodies for voting.| Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vofe.

Attention is drawn to the possibility that some of the elements of this document may be the sybject of patent
rights. ]SO and IEC shall not be held responsible for identifying any.or-all such patent rights.

ISO/IELC 17592 was prepared by Ecma International (as ECMA-330) and was adopted, under pa special “fast-
track procedure”, by Joint Technical Committee ISO/IEC JdTC 1, Information technology, in parallel with its
approval by national bodies of ISO and IEC.
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INTERNATIONAL STANDARD

ISO/IEC 17592:2004(E)

Information technology — 120 mm (4,7 Gbytes per side) and 80 mm
(1,46 Gbytes per side) DVD rewritable disk (DVD-RAM)

Section+—Generat
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This Ifternational Standard specifies the mechanical, physical and optical characteristics of an optical disk,
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2 C

ed as DVD Rewritable Disk (DVD-RAM), to enable interchange of such disks. It specifie

hnge by means of such disks. The data can be written, read and overwritten many times 1
method. Two Types are specified that differ only by their diameter of 120 mm and §
g difference of capacity.

ternational Standard specifies
related but different Types of this disk (see clause 7),
conditions for conformance,
environments in which the disk is to be tested;operated and stored,

mechanical, physical and dimensional characteristics of the disk, so as to provide mechani
ween data processing systems,

format of the information on the-disk, including the physical disposition of the tracks 4
br correcting codes and the coding-method,

characteristics of the signal§wrecorded on the disk, thus enabling data processing systems
m the disk.

ternational Standardsprovides for the interchange of disks between optical disk drives. T
d for volume and-file structure, it provides for full data interchange between data processin
disks specified by this International Standard may be enclosed in cases according to ISC
bd therein.

pbnformance

5 the quality of

orded signals, the format of the data and the recording methody thereby allowing for information

1sing the phase
D mm, and the

cal interchange

nd sectors, the

o read the data

ogether with a
g systems. The
/IEC 17594 as

2.1 Opfical Disk

A claim of conformance with this International Standard shall specify the Type implemented. An optical disk
shall be in conformance with this International Standard if it meets all mandatory requirements specified for this

Type.

2.2 Generating system

A generating system shall be in conformance with this International Standard if the optical disk it generates is in
accordance with 2.1.
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2.3 Receiving system

A receiving system shall be in conformance with this International Standard if it is able to handle both Types of
optical disk according to 2.1.

3 Normative references

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

ISO/IEC 10646-1:2000_Information fpr*hnnlng\ — [njversal Mu/ﬁrnlp_f)r’tpf Coded Character Set \/T/'FS) —
Part 1: Architdcture and Basic Multilingual Plane

ISO/IEC 17594:2004, Information technology — Cases for 120 mm and 80 mm DVD-RAM disks
ECMA-287:2002, Safety of electronic equipment

4 Terms apd definitions
For the purposes of this document, the following definitions apply.

4.1
Case
The housing for|an optical disk, that protects the disk and facilitates disk inte€r¢hange.

4.2
Channel bit
The elements by which the binary values ZERO and ONE are represented by marks and pits on the disk.

4.3
Digital Sum Value (DSV)
The arithmetic fum obtained from a bit stream by allocating the decimal value 1 to Channel bits set to ONE [and the
decimal value -] to Channel bits set to ZERO.

4.4
Disk Reference| Plane
A plane defined by the perfectly flateannular surface of an ideal spindle onto which the clamping area of the disk is
clamped, and which is normal to the axis of rotation.

4.5
Dummy substrate
A layer which njay be transparent or not, provided for the mechanical support of the disk and/or a recording layer

4.6
Embossed mark
A mark so formed as to be unalterable by optical means.

4.7
Entrance surface
The surface of the disk onto which the optical beam first impinges

4.8

Land and Groove

A trench-like feature of the disk, applied before the recording of any information, and used to define the track location.
The groove is located nearer to the entrance surface than the land. The recording is made either on the centre of the
groove or on the centre of the land.
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4.9
Mark

ISO/IEC 17592:2004(E)

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

4.10

Phase change
A physical effect by which the area of a recording layer irradiated by a laser beam is heated so as to change from an
amorphous state to a crystalline state and vice versa.

4.11
Polariz

ation

The dir
NOTE

polarizai
vector W

4.12

ection of polarization ot an optical beam 1s the direction of the electric vector ot the beam.

The plane of polarization is the plane containing the electric vector and the direction of propagation
ion is right-handed when to an observer looking in the direction of propagation of the beamsthe/end-pg
ould appear to describe an ellipse in the clockwise sense.

Recording layer

A layer

4.13
Sector
The sm)|
address

4.14
Space
A featu
can be

4.15

Substrj
A trans
can acc

4.16
Track
A 360°

4.17

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

pllest addressable part of a track in the Information Zone of a ‘disk that can be accessed indepe
hble parts.

Fe of the recording layer which may take the formof a crystalline domain, a non-pit or any other {
ensed by the optical system. The pattern of marks and spaces represents the data on the disk.

pte
barent layer of the disk, provided for‘mechanical support of the recorded layer(s), through which
bss a recording layer.

turn of a continuous;spiral.

Track pitch

The dis

ance between centrelines of adjacent tracks (a groove and a land), measured in a radial direction.

4.18

of the beam. The
int of the electric

ndently of other

ype or form that

he optical beam

ZCLV

A disk format requiring Zoned Constant Linear Velocity operations.

4.19
Zone

An annular area of the disk.
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5 Conventions and notations

5.1 Representation of numbers

A measured value is rounded off to the least significant digit of the corresponding specified value. For instance,
it implies that a specified value of 1,26 with a positive tolerance of + 0,01 and a negative tolerance of - 0,02
allows a range of measured values from 1,235 to 1,275.

Numbers in decimal notations are represented by the digits 0 to 9.

Numbers in hexadecimal notation are represented by the hexadecimal digits 0 to 9 and A to F in parentheses.

The setting of bits is denoted by ZERO and ONE.

Numbers in b
significant bit

Negative value

In each field the data is recorded so that the most significant byte (MSB), identified as Byte 0] is record
pnificant byte (LSB) last.

and the least si

In a field of 8
Bit b(8n—1) 18 req

A binary digit

5.2 Names

The names of ¢

6 List of a¢

hown to the left.

orded first.

Fronyms

nary notations and bit patterns are represented by strings of digits 0 and 1, with |th

5 of numbers in binary notation are given as Two’s complement.

o bits, bit by, ) shall be the most significant bit (msb) and bit b, the-least significant b

vhich can be set indifferently to ZERO or to ONE is represented’by “x”.

ntities, e.g. specific tracks, fields, zones, etc. are given a capital initial.

e most

ed first

it (Isb).

AM Afldress Mark MSB Most Significant Byte

BCA Bprst Cutting Area NRZ Non Return to Zero

BPF Bhnd Pass Filter NRZI Non Return to Zero Inverted
DCC D[C Component Suppress Control PA Postamble

DDS Djsk Definition Structuse PDL Primary Defect List

DMA Dpfect Management(Aica PED P(ID) Error Detection code
DSV Djgital Sum Value PI Parity of Inner-code

ECC Efror Correcting Code PID Physical Identification Data
EDC Efror Detection Code PLL Phase-Locked Loop

HF HjghFrequency PO Parity of Outer-Code

ID Identification Data PS Pre-Synchronous Code

IED ID Error Detection Code RS Reed-Solomon Code

LPF Low Pass Filter SDL Secondary Defect List

Isb least significant bit SLR Status of Linear Replacement
LSB Least Significant Byte SYNC Code Synchronous Code

LSN Logical Sector Number VFO Variable Frequency Oscillator
msb most significant bit ZCLV Zoned Constant Linear Velocity
4
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7 General description of the optical disk

ISO/IEC 17592:2004(E)

The optical disk that is the subject of this International Standard consists of two substrates bonded together by an
adhesive layer, so that the recording layer(s) is on the inside. The centring of the disk is performed on the edge
of the centre hole of the assembled disk on the side currently read. Clamping is performed in the Clamping Zone.
The area of the inner diameter of the Clamping Zone to the outer diameter of the Lead-out Zone shall be glued.

The two Types of disk specified by this International Standard are

Type 1S consists of a substrate, a single recording layer and a dummy substrate. The recording layer can be
accessed from one side only. The nominal capacity is 4,7 Gbytes for a 120 mm disk and
1,46 Gbytes for an 80 mm disk.

, .t £ 4 ot 1 . 1. 1 i) o £ 41 1ol
Type &S COMSTSTS O tWo—stostratcsanatworcCoramgraycrS—T1om onc—ST1acoT T arsSKS oMy one of these

In Typ¢ 1S, the recording layer may also be placed, for instance embossed, on the dumniy substrate.

recording layers can be accessed. The nominal capacity is 9,4 Gbytes for a-12( mm disk and
2,92 Gbytes for an 80 mm disk.

When pised with the cases specified in ISO/IEC 17594, a 120 mm disk of Type 18'may be enclgsed in either a
Type 1| a Type 2, a Type 3 or a Type 5 case; a 120 mm disk of Type 2S may bé.enclosed in either a Type 1, a
Type 3| a Type 4 or a Type 5 case; an 80 mm disk of Type 1S may be enclo§ed in either a Typ¢ 7 or a Type 9
case; ap 80 mm disk of Type 2S may be enclosed in either a Type 6 or a Type’8 case.

Data cqgn be written onto the disk as marks in the form of amorphous spets in the crystalline recopding layer and
can be|l overwritten with a focused optical beam, using the phase-change effect between gmorphous and
crystalline states. The data can be read with a focused optical beam} using phase change effect ds the reflective
differea];ce between amorphous and crystalline states. The <beam accesses the recording layer through a

transp

ent substrate of the disk.

Part of|the disk contains read-only data for the drive in the\form of pits embossed by the manufacfurer. This data
can be fead using the diffraction of the optical beam by<the embossed pits.

Figure [l shows schematically the two Types.

Entrance surface l

/ Substrate

Recording layer

Type IS (1] LTI

- Adhesive layer

Entrancesuiface l

\ Dummy substrate

4—/_/_/_/_/_/_/ Substrate

Recording layer

Type AS

-

< Adhesive layer

D — Recording layer

Entrance surface T

97-0122-A
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8 General requirements
8.1 Environments

8.1.1 Test environment

In the test environment, the air immediately surrounding the disk shall have the following properties.

Temperature:

Relative humidity:
Atmospheric pressure:

23°C+2°C
50% +5%
86 kPa to 106 kPa

No condensati
for 48 hours n
cleaned accord

Unless otherwi

8.1.2 Operat
This Internatio
specified test g
in the operating

T On Of in the diSK shall occur. Before testng, the disk shall be conditioned i this envi
inimum. It is recommended that, before testing, the entrance surface of the optical disk’s
ng to the instructions of the manufacturer of the disk.

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

ng environment

hal Standard requires that a disk which meets all requirements of thisAnternational Standar
nvironment shall provide data interchange over the specified ranges of environmental par
b environment.

bnment
hall be

d in the
hmeters

The operating gnvironment is the environment where the air immediately s@rrounding the disk has the fo|llowing
properties.
Temperature: 5°Cto 60 °C

Relative humid
Absolute humi
Temperature gi
Relative humid

No condensati

3 % to 85 %
1 g/m’ to 30 g/m’
10 °C/h max.
10 %/h max.

ity:

Hity:

adient:

ity gradient:

n on the disk shall occur. If the disk has-been exposed to conditions outside those specifie

it shall be acclimatized in the operating environment for at least 2 h before use.

8.1.3 Storagg
The storage en
the following p

Temperature:
Relative humid
Absolute humi
Atmospheric p
Temperature gj
Relative humid

No condensati

environment

ironment is defined as anenvironment where the air immediately surrounding the disk sha
roperties.

-10 2€\to 50 °C

3 % .to 85 %

1 g/m’ to 30 g/m’
75 kPa to 106 kPa
10°C/h max.

10 %/h max.

ity:

lity:

essure:
adient:

ity gradient:

n‘on,the disk shall occur.

1 above,

11 have

8.14

Transportation

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

8.2 Safety requirement

The optical disk shall satisfy the safety requirements of Standard ECMA-287. The cartridge and its components
shall not constitute any safety or health hazard when used in the intended manner or in any foreseeable use in an

information processing system.

8.3 Flammability

The disk shall be made from materials that, if ignited from a match flame, do not continue to burn in a still
carbon dioxide atmosphere.
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9 Reference Drive

The Reference Drive shall be used for the measurement of optical parameters for conformance with the
requirements of this International Standard. The critical components of this device have the characteristics
specified in this clause.

9.1 Optical Head

The basic set-up of the optical system of the Reference Drive used for measuring the overwrite and read
parameters are shown in figure 2. Different components and locations of components are permitted, provided
that the performance remains the same as that of the set-up in figure 2. 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 megsurements.

L. . 1 H
, Radial direction I ) 3

: h Read Channpl 1
1 ]b —1*

yd

\ j 4 Read Chann¢l 2
+ .
- : Tracking Chpannel
4 Ie . 1 H
2 4
Quadrant photo H2
detector G Ta b [c]d
| |
G

A

A B C D E F
97-0123-A
A Easer diode F Optical disk
B Collimator lens G Quadrant photo defector
C Polarizing beam splitter H,, H,, H;, Hy d.c.-coupled amplifier
D Quarter-wave plate I, Ly, I, 14 Output currents from the
E Objective lens quadrant photo det¢ctor

Figure 2 - Optical system of the Reference Drive

The combination of polarizing beam splitter C and a quarter-wave plate D shall separate the entrance optical
beam from a laser diode A and the reflected optical beam from an optical disk F. The beam splitter C shall have
a p-s intensity reflectance ratio of at least 100.

The focused optical beam used for writing and reading data shall have the following properties:

+10 nm
Wavelength (1) 650 nm

-5 nm
Polarization circularly polarized light
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Polarizing beam splitter

Numerical aperture

Light intensity
objective lens

Wave front aberration after passing through an ideal

shall be used unless otherwise stated.
0,60 = 0,01

at the rim of the pupil of the
30 % to 55 % of the maximum intensity level
in the radial direction
at least 50 % of the maximum intensity level
in the tangential direction

0,033 A rms max.

substrate of the single layer disk (Thickness: 0.6mm
and index refraction: 1.56)

Relative Intenslity Noise (RIN) of the laser diode

10 log [(a.c. power density/Hz) / d.c. light power]

-134 dB/Hz max.

9.2 Read chanpnels

A Read channe
A Read channe

Frequency chaj

9.3 Rotation §

[ 1 shall detect the total amount of light in the exit pupil of the objective lens.
| 2 shall detect the differential output of the quadrant photo detectors.

acteristics of the equalizer, characteristics of the PLL, slicer etc. are\spécified in annex F.

peed

The actual ro':j;on speed shall be within 1 % of the nominal rotation speed(s) specified in tables 3 and 4.

9.4 Disk cla

Clamping forcg:

Tapered cone gngle:

9.5 Normaliz¢

ing
20N=+0,5N
40,0° £+ 0,5° (see annex E)

d servo transfer function

In order to spefify the servo system for axial and-radial tracking, a function H, is used (equation I). It specifies
the nominal vhlues of the open-loop transfer~function H of the Reference Servo(s) in the frequency range
31,2 Hz to 10 ¥Hz.
| 2 l+31£
H, (ia)):—x(?—oj x——£20 1)
3 liw (MY
3w,
where
o =Pnrf
®, LrfY

i=+-1

/. is the 0 dB crossover frequency of the open loop transfer function. The crossover frequencies of the lead-lag

network of the

lead break frequency
lag break frequency

servo are given by

fi=1fyx 173
f2:f0><3.

9.6 Reference Servo for axial tracking

For an open loop transfer function H of the Reference Servo for axial tracking, |1+H| is limited as
schematically shown by the shaded surface of figure 3.
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)
. I
I II: Ii II;IIIII 1 1 IIIIIII I\ 1 IIIIIII I;
10 22.9 54.1 100 1 000 10 000
31,2 Frequency|(Hz)

01-0010-A

Figure 3 - Reference Servo for axial tracking
Bandwjidth 100 Hz to 10 kHz
|11+ H | shall be within 20 % of+H,| .

The crgssover frequency /, = wy./2n shall be specified by equation (II), where o,
than the expected maximum ‘axial acceleration of 15 m/s2. The tracking error e,
Thus the crossover frequency /, shall be

1 [Baeed 1 [15x1,5%3
fof — | F s — [/ =2.7kHz. (IT)
2z e, 27 \0,23x10

The ax|altracking error e, is the peak deviation measured axially above or below the 0 level.

«_ shall be 1,5 times larger
~shall not exceed 0,23 um.

X

Bandwidth 31,2 Hz to 100 Hz

|1+ H | shall be within the limits defined by the following four points.
45,8dBat 100 Hz (|1 +Hs | -20 % at 100 Hz )
66,0dB at31,2Hz (|1 +Hs | -20%at31,2Hz)
86,0dBat31,2Hz (|1 +Hs | -20 % at 31,2 Hz add 20 dB)

49,3dBat 100 Hz (|1 +Hs | +20 % at 100 Hz)
Bandwidth 22,9 Hz to 31,2 Hz

| 1+H | shall be between 66,0 dB and 86,0 dB.

© ISO/IEC 2004 — All rights reserved 9
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9.7 Reference Servo for radial tracking

For an open-loop transfer function H of the Reference Servo for radial tracking, |1+H| is limited as

schematically shown by the shaded surface of figure 4.
Gain (dB)
A

82,7551

70

62,7 _
61,1

55,7

522 |

40
30
20

10

0 j :

N\

h ] IIIIIII

Ly

10 I 100
229 54,1

-0028-A

Figure 4 - Referen¢e Servo for radial tracking

m 100 Hz to 10 kHz
be within 20 % of [ 1 + Ht

Bandwidth frg
|1+H | shall

The crossover ffrequency /, = o, / 2rshall be specified by equation (III), where o .,

than the expecfed maximum radial acceleration of 2,9 m/s?. The tracking error e,

Thus the crossgver frequencyy/,-shall be

B ax (1) [ 2,9%1,5%3

|
S22 V0.022x107°

2

The radial tracl

=3,9kHz.

Jo

emax

xingerror is the peak deviation measured radially inwards or outwards the 0 level.

10 000
Frequency (Hz

shall be 1,5 time

_shall not exceed 0,0

5 larger
22 um.

111)

Bandwidth from 54,1 Hz to 100 Hz

|1+ H | shall be within the limits defined by the following four points.
(I1+Hs | -20%at 100 Hz)

(I1+Hs | -20%at 54,1 Hz)

(I1+Hs | -20% at 54,1 Hz add 20 dB)
(I1+Hs | +20%at 100 Hz)

52,2 dB at 100 Hz
62,7 dB at 54,1 Hz
82,7 dB at 54,1 Hz
55,7 dB at 100 Hz
Bandwidth from 22,9 Hz to 54,1 Hz
| 1+H | shall be between 62,7 dB and 82,7 dB.

10
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Section 2 - Dimensional, mechanical and physical characteristics of the disk

10 Dimensional characteristics

Dimensional characteristics are specified for those parameters deemed mandatory for interchange and compatible
use of the disk. Where there is freedom of design, only the functional characteristics of the elements described
are indicated. The enclosed drawings show the dimensional requirements in summarized form. The different
parts of the disk are described from the centre hole to the outside rim.

The dimensions are referred to two Reference Planes P and Q.

f the Clamping

Referefce Plane Q is the plane parallel to Reference Plane P at the height of the top surface of the Clamping
Zone.

See figpres 5 to 7.

d,
| A |
\ [e) |
dy
15,00
mm min.

97-0001-A

Figure 5 - Hole of the assembled disk
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97-012p-A s\\%
®)
Figure 6 - Areas of the dist
h \\Q h
QO
€, max.
7] 5 )
dy —|
@C)C?/ d) >
\Q/O Figure 7 - Rim area

10.1 Overall dimensions

The 120 mm disk shall have an overall diameter
d; =120,00 mm + 0,30 mm.

The 80 mm disk shall have an overall diameter
d; = 80,00 mm + 0,30 mm.

The centre hole of a substrate or a dummy substrate shall have a diameter

+ 0,15 mm
d, = 15,00 mm.
- 0,00 mm

12 © ISO/IEC 2004 — Al rights reserved
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The diameter of the hole of an assembled disk, i.e. with both parts bonded together, shall be 15,00 mm min.,
see figure 5.

There shall be no burr on both edges of the centre hole.

The edge of the centre hole shall be rounded off or chamfered. The rounding radius shall be 0,1 mm max. The
height of the chamfer shall not exceed 0,1 mm.

The thickness of the disk, including adhesive layer, spacer(s) and label(s), shall be

+ 0,30 mm
ey = 1,20 mm.
- 0,06 mm

10.2 IFirsttransitionarea

In the 4rea extending between diameter d, and diameter
¢3= 16,0 mm min.

the sufface of the disk is permitted to be above Reference Plane P and/or below Referenge Plane Q by
0,10 mm max.

10.3 Second transition area

This arpa shall extend between diameter d; and diameter
¢, = 22,0 mm max.

In this prea the disk may have an uneven surface or burrs upto/0,05 mm max. beyond Reference Planes P and/or

Q.
10.4 Clamping Zone

This zdne shall extend between diameter d, and diameter
¢5s = 33,0 mm min.

Each s|de of the Clamping Zone shall_be flat within 0,1 mm. The top side of the Clamping Zgne, i.e. that of
Referefce Plane Q shall be parallel'to-the bottom side, i.e. that of Reference Plane P within 0,1 min.

In the Clamping Zone the thickness e, of the disk shall be

+ 0,20 prm
¢, = 1,20 mm.
- 0310 mm

10.5 Third transition area

This arga shall extend between diameter d5 and diameter

L

440
6 — =, U T IId A

In this area the top surface is permitted to be above Reference Plane Q by

hy; = 0,25 mm max.

or below Reference Plane Q by

hy = 0,10 mm max.

The bottom surface is permitted to be above Reference Plane P by

hy = 0,10 mm max.

or below Reference Plane P by

hy = 0,25 mm max.

© ISO/IEC 2004 — All rights reserved 13
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An Information Zone of the 120 mm disk shall extend from diameter d, to diameter

+ 0,0 mm
,2 mm.

- 0,4 mm

An Information Zone of the 80 mm disk shall extend from diameter dy to diameter

+ 0,0 mm

- 0,4 mm

10.6 Rim area

The rim area sl
to be above Re

hs=10,1
and the bottom
hg=0,1
The total thick
the rim proper
e3=10,6

The outer edgg
over
h7 = 0,2

hg = 0,2
10.7

All heights spg
that, for examp
no implication
dimensions ha

have to be idenftical.

10.8 Label

A disk without
the side of the
be placed eithg
shall not exten

RemarkK on tolerances

nall extend from diameter d; to diameter &, (see figure 7). In this area the top surface is pg
ference Plane Q by

mm max.

surface is permitted to be below Reference Plane P by

mm max.

shall be

mm min.

s of the disk shall be either rounded off with a rounding‘radius of 0,2 mm max. or be ch4

mm max.

mm max.

cified in the preceding clauses and)indicated by #; are independent from each other. Thig
le, if the top surface of the third transition area is below Reference Plane Q by up to 4,,
that the bottom surface©f\this area has to be above Reference Plane P by up to 4.
e the same - generally maximum - numerical value, this does not imply that the actuall

a case or-adisk within a Type 2, a Type 4, a Type 6 or a Type 7 case shall have a label pl
disk opposite the entrance surface for the information to which the label is related. The lab
r onan outer surface of the disk or inside the disk bonding plane. In the former case, th
d. over the Clamping Zone. In the latter case, the label may extend over the Clamping 7

rmitted

ness of this area shall not be greater than 1,50 mm, i.e. the maximum‘value of e;. The thickness of

mfered

means
there is
Where
values

hced on
el shall
e label
one. In

R | daal

Lall + + | +1o 2 £ 41 4. Lol £l + d £ 41
TAUCT STIdTT TTO T UATUTTO O vOTHITICTTTIT OT (U O T ITUTO TIUT O v OT IO OO T OO T~ UT tIICUTS K

both cases, thel

11 Mechanical characteristics

11.1 Mass

The mass of the 120 mm disk shall be in the range 14,0 g to 20,0 g.

The mass of the 80 mm disk shall be in the range 6,0 g to 9,0 g.

11.2 Moment of inertia

The moment of inertia of the 120 mm disk, relative to its rotation axis, shall not exceed 0,040 g'm?.

14
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The moment of inertia of the 80 mm disk, relative to its rotation axis, shall not exceed 0,010 g'm?.
11.3 Dynamic imbalance

The dynamic imbalance of the 120 mm disk, relative to its rotation axis, shall not exceed 0,010 g'm.
The dynamic imbalance of the 80 mm disk, relative to its rotation axis, shall not exceed 0,0045 g-m.
11.4 Sense of rotation

The sense of rotation of the disk shall be counter clockwise as seen by the optical system.

11.5 Runout

11.5.1 |Axial runout

When measured by the Optical Head with the Reference Servo for axial tracking;Jthe disk [rotating at the
scanninlg velocity, the deviation of the recorded layer from its nominal position ‘in the direction normal to the
Referefpce Planes shall not exceed 0,3 mm for the 120 mm disk and 0,2 mm for.the 80 mm disk.

The repidual tracking error below 10 kHz, measured using the ReferencéServo for axial tradking, shall not
exceed|0,23 um. The measuring filter shall be a Butterworth LPF, f_(-3dB)\: 10 kHz, slope : -80 ¢B/decade.

11.5.2 |Radial runout

The rufout of the outer edge of the disk shall not exceed 0,30¢mm, peak-to-peak.

The radial runout of tracks shall not exceed 50 um, peak-to-peak.

The regidual tracking error below 2,3 kHz, measured™using the Reference Servo for radial tradking, shall not
exceed|0,022 pm. The measuring filter shall be a Butterworth LPF, f_ (-3dB) : 2,3 kHz, slope : -8( dB/decade.

The rms noise value of the residual error signal-in the frequency band from 2,3 kHz to 10 kHz, m¢asured with an
integrafion time of 20 ms, using the Refetence Servo for radial tracking, shall not exceed 0J016 pm in the
Rewritable Area and shall not exceed 0,025 pum in the Embossed Area (refer to clause 13). The measuring filter
shall e a Butterworth BPF, frequency range (-3 dB) : 2,3 kHz, slope : +80 dB/decafle to 10 kHz,
slope :|-80 dB/decade.

12 Optical characteristics

12.1 Index of refraction

The index of refraction of the transparent substrate shall be 1,55 + 0,10.

12.2 Thickness of the transparent substrate

The thickness of the transparent substrate shall be a function of its index of refraction as specified in figure 8.

12.3 Angular deviation

The angular deviation is the angle o between a parallel incident beam and the reflected beam. The incident beam
shall have a diameter in the range 0,3 mm to 3,0 mm. This angle includes deflection due to the entrance surface
and to unparallelism of the recorded layer, see figure A.l. It shall meet the following requirements when
measured according to annex A.

In radial direction: a=0,70° max.

In tangential direction: a = 0,30° max.
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12.4 Birefringence of the transparent substrate

The birefringence of the transparent substrate shall be 60 nm max. when measured according to annex B.
12.5 Reflectivity

When measured according to annex D, the reflectivity of the recorded layer(s) shall be in the range 15 % to 25 %.

Thickness
(mm)
A
(1,45; 0,643)
0,64 (1,56; 0,630)
(1,65; 0,630)
— &
0,62 —
0,60— e
N\
= N
%
0,58— oy o)
’ (1,45; 0,583) @
A%
| AN
(1,565 °0,570) (1,65; 0,570)
L) R I B
1,40 1,50 1,60 1,70 Index o
refraction
96-0300-A
Figure 8'-"Thickness of the substrate in function of the index of refraction
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Section 3 - Format of information

13 Data format

ISO/IEC 17592:2004(E)

The data received from the host, called Main Data, is formatted in a number of steps before being recorded on

the disk. It is transformed successively into

— a Data Frame
— a Scrambled Frame
— an ECC Block

— a Recording Frame
— a Recorded Data Field
These §teps are specified in the following clauses.
13.1 DData Frames
A Datq Frame shall consist of 2 064 bytes arranged in an array of 12 rows Jcontaining each [172 bytes (see
figure 9). The first row shall start with three fields, called Data IdentificationiData (Data ID), ID Error Detection
Code (IED), and Reserved bytes (RSV), followed by 160 Main Data byfes.' The next 10 rows shdll each contain
172 M3gin Data bytes, and the last row shall contain 168 Main Data bytes followed by four bytes fpr recording an
Error Qetection Code (EDC). The 2 048 Main Data bytes are identified as Dy to Dy47.
< 172 bytes >
4 bytes | 2 bytes | 6 bytes
D .
4 Hega IED RSV Main@®ata 160 bytes (D to Dy59)
Main Data 172 bytes (D1 60t D33 1)
Main Data 172 bytes (D332t0 D'503)
12
rows
Main Data 172 bytes (D1708 to D1879 )
Main Data 168 bytes (Dl880t0 D2047 ) HDC
#bytes
97-0151-A

© ISO/IEC 2004 — All rights reserved

Figure 9 - Data Frame
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13.1.1 Data ID

This field shall consist of four bytes, the bits of which are numbered consecutively from b (Isb) to bs; (msb),
see figures 10 and 11.

b3 by4 ba3 by

| Data Field Information | Data Field Number |

Figure 10 - Data ID

b31 b30 b29 b28 b27 b26 b25 b24
Sector Trm‘l(ing Reflectivity RPr‘nrding Zone type Data type Laver
Format type| method type number

Figure 11 - Data Field Information

The bits of the|Data Field Information field shall be set as follows:

Bit by sHall be set to ONE, indicating Zoned format type.
Bit by, shall be set to

ZERO in the Embossed Area, indicating pit tracking (see 16.1),
ONE in the Rewritable Area, indicating groove tracking (see 16.1V:

Bit byg shall be set to ONE, indicating that the reflectivity does not,exceed 40 %.
Bit byg shall be set to

ZERO in the Embossed Area (see 16.1), in the Lead-in Zone (see 16.2), in the Lead-out Zdne (see
14.4) and for a Block in the Data Zone (see 16.3) containing data to which Linear Replgcement
Algorithm (see 17.5) is applied if the Block is'defective,

ONE for a Block in the Data Zone (s¢e 16.3) containing data to which Linear Repla¢ement.
Algorithm is not applied even if the Block is defective.

Bits b,; and bk shall be set to

ZERO ZERO in the-Data Zone,
ZERO ONE in the-Lead-in Zone,
ONE ZERO iinthe Lead-out Zone.

Bit bys shall be set to

ZERO in the Embossed Area,
ONE in the Reéwritable Area.

Bit by, sHall besset to ZERO, indicating that through an entrance surface only one recording layer|can be
adcessed.
Bits by; to b stratt-besettothesector mumber 1 the EmbossedATea (see 16-1); 1 the DMAS (ste 17.1)

and in the Reserved Zones of the Lead-in Zone (see 16.2) and of the Lead-out Zone (see
16.4), to the values specified in 17.8.3 in the Data Zone (see 16.3).

Other settings are prohibited by this International Standard, see also annex L.

13.1.2 Data ID Error Detection code (IED)
When identifying all bytes of the array shown in figure 9 as Cij fori=0to 11 and j = 0 tol171, the bytes of IED
are represented by Co,j for j =4 to 5. Their setting is obtained as follows:

5
[ED(x) =), C,. x3 = I(x)x% mod G(x)
0, E
i=4
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where:

ais th

ISO/IEC 17592:2004(E)

3
I(x) =z CO,j x3i
i=0
1
Gp(x) =IT (x+ o)
k=0

primitive root of the primitive polynomial P(x) =x8 + x4 + x3 +x2 + 1

13.1.3

All the

13.14

This 4
Frame.
the ID

will be

where:

13.2

The 2
a feedH

the beg
specifi
Data F

Reserved bytes
bytes of this 6-byte field shall be set to (00).

Error Detection Code (EDC)

byte field shall contain an Error Detection Code computed over the préceding 2 060 by
Considering the Data Frame as a single bit field starting with the most significant bit of {

field and ending with the least significant bit of the EDC field, then this msb will be b,
b,. Each bit b; of the EDC is as follows for i = 31 to 0:
0
EDC(x) = 2, b, xi = I(x) mod G(x)
i=31
32
I(x) =2, b; ¥
i=16 511

Gx) =x32+ 31+ x4 I

crambled Frames

48 Main Data bytes.shall be scrambled by means of the circuit shown in figure 12 which
ack bit shift register’in which bits r; (msb) to r, (Isb) represent a scrambling byte at each

inning of the Scrambling procedure of a Data Frame, positions 14 to r, shall be pre-set

bd in table 8-~The same pre-set value shall be used for 16 consecutive Data Frames. After
rames, the sequence is repeated. The initial pre-set number is equal to the value represe

(msb) to bit’by*(Isb) of the Data ID field of the Data Frame. Table 1 specifies the initial pre-set v4

registe

tes of the Data
he first byte of
511 and the Isb

shall consist of
8-bit shift. At

to the value(s)

6 groups of 16
hted by bits b,

lue of the shift

eotresponding to the 16 initial pre-set numbers.

Table 1 - Initial values of the shift register

Initial pre-set Initial pre-set Initial pre-set Initial pre-set
number value number value
(0) (0001) (8) (0010)
(1) (5500) 9) (5000)
2) (0002) (A) (0020)
3) (2A00) (B) (2001)
4) (0004) (@) (0040)
(5) (5400) (D) (4002)
(6) (0008) (E) (0080)
(7) (2800) (F) (0005)

© ISO/IEC 2004 — All rights reserved
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—®
T 4
I'14 rl3 I, I'11 rlO 1'9 r8 1'7 I'e r5 1'4 r3 I'2 I'1 I'O
97-0021-A

Figure 12 - Feedback shift register

The part of the initial value of r; to r,, is taken out as scrambling byte S,. After that, 8-bit shift is repeated 2 047

times and the following 2 047 bvtes shall be taken from r. to Io-AS scrambling bytes S, to S, PO The Main Data

bytes D| of thel Data Frame become scrambled bytes D’ where

@ stand{ for Exclusive OR.

13.3 ECC Blpcks

An ECC Block

fork =0 to 2 047,

is formed by arranging 16 consecutive Scrambled Frames in an array,of 192 rows of 17 bytes
each (see figure 13). To each of the 172 columns, 16 bytes of Parity of Outer Codé¢ are added, then, to pach of
the resulting 2P8 rows, 10 byte of Parity of Inner Code are added. Thus a camplete ECC Block compries 208
rows of 182 bytes each. The bytes of this array are identified as B;; as follows, where i is the row numb¢r and j

the column nurmpber.

B, fori=01to[191 and j =0 to 171 are bytes from the Scrambled Frames.

B;; for i=192]to 207 and j = 0 to 171 are bytes of the Parity of Quter Code.

B, for i=0to[207 and j = 172 to 181 are bytes of the Parity'of Inner Code.

PI
< 172 bytes Pia 10 bytes R —
B oo Bo,1 Bo.170 Bj.1m1 Byi72 B s
Bio B Biio | Bum | Biin B 181
BZ,O Bz,1 B2,170 B2,171 B2,172 B2,181
192 1 ~ = = = ” = z i =
TOWS
Bigoo Bigo Bigo170 | Bigoi7i | Bigoim Bigo1s1
Bigo0 Bigo Bigo,170 | Bi9o,171 | B19o,172 Bigo.181
Big1o Biops Big1.170 | Brori71 | Bronin Bio1si
T Bigro B192,1 Bios170 | Bioaim | Biooim B192,181
PO ,: P ,: ,: 4: ,: ,: ,: /:
16 rows ] 1 iy 7 iy g 7 T
By7.0 By7.1 Byor.170 | B207,171 | B2o7172 Bo7.181
97-0022-A

20

Figure 13 - ECC Block configuration
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The PO and PI bytes shall be obtained as follows.

In each of columns j =0 to 171, the 16 PO bytes are defined by the remainder polynomial R;(x) to form the outer
code RS (208,192,17).
207
R(x)= 2By 207 = W% mod Gpo()
=192
where:

191

Ij(x) = LBi,j x191-
i=0

15
Gpo() = IT (x+ o)
k=0

In eacl of rows i = 0 to 207, the 10 PI bytes are defined by the remainder polynomial R;(x) to|form the inner
code RP (182,172,11).

181
R = 2B x84 =m0  mod Gi)

=172
where:

171

() = 2B xl7H
=0

9
Gpx) = IT (x + o)

k=0
o is th¢ primitive root of the prithitive polynomial P(x) = x8 + x* + x3 + x2 + 1.
13.4 Recording Franies

Sixteer] Recording Erames shall be obtained by interleaving one of the 16 PO rows at a time aftef every 12 rows
of an BCC Block (figure 13). This is achieved by re-locating the bytes Bi; of the ECC Block as Bj} |, for

m=1i+int[i/12] and n=j fori<191
m=13@{-191)-1 and n=j fori>192

where int[x] represents the largest integer not greater than x.

Thus the 37 856 bytes of an ECC Block are re-arranged into 16 Recording Frames of 2 366 bytes. Each
Recording Frame consists of an array of 13 rows of 182 bytes (see figure 14).
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< 182 bytes >
T Boo | Byt Boizz | | Boser
Recording
13 = -~ Frame
rOWS No. 0
i Biio | oo Bis71 | Brazz | | Biiter
Biogg | oo Bio2171 | Biozizz || Biozist
T Bo | "B | B | | B
Recording
-
13 = -  Framg
rowy Neo. 1
i Bogo | By 1r1 Baoiz | | Borer
B1gag | oo Biosi71 | Biosazz | | Biosis
T Bugojg | e 5180’171 5180’172 | _____ | 518(“81
Recording
L~ ~
13 & -~ Frame
TOWS No. 15
i B191’0 .......................................... 31911171 B1g1,172 ----- B191’181
Bogro | <o Boora7s] “Baozaze | B2o7.181
97-p023-A

Figure 14 - Recording Frames obtained from an ECC Block

13.5 Recording code and NRZI conversion

The 8-bit bytes of each Recording Frame shall be transformed into 16-bit Code Words with the run| length
limitation that |[between 2 ONEs there, shall be at least 2 ZEROs and at most 10 ZEROs (RLL 2,10). Apnex G
specifies the cpnversion tables to~be applied. The Main Conversion table and the Substitution table spgecify a
16-bit Code Word for each 8-bit"bytes with one of 4 States. For each 8-bit byte, the tables indicate the
corresponding [Code Word, as\well as the State for the next 8-bit byte to be encoded.

The 16-bit Code Words shall be NRZI-converted into Channel bits before recording on the disk. (figure 15).
16 Channel bits
16-bit Fode Words NRZI converted pulses
NRZ .
> f‘f\h‘fﬂl"cif\ﬂ > EXCluSIVG-OR =

T |«

T =1 channel clock period

97-0024-A

Figure 15 - NRZI conversion
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The structure of a Recorded Data Field is shown in figure 16. It shall consist of 13 rows, each comprising two
Sync Frames. A Sync Frame shall consist of a SYNC Code from table 2 and 1 456 Channel bits representing the
first, respectively the second 91 8-bit bytes of a row of a Recording Frame. The first row of the Recording Frame
is represented by the first row of the Recorded Data Field, the second by the second, and so on.

Recordjing shall start with the first Sync Frame of the first row, followed by the second Sync Fra

+— 3P 4¢—— 1456 —P€4— 32 P|l4¢— 1456 —»
. SY0 SY5
SY1 SYS5
SY2 SYS5
SY3 SY5
SY4 SYS5
SY1 SY6
13 SY2 SY6
TOWS SY3 SY6
SY4 SY6
SY1 SY7
SY2 SY7
SY3 SY7
v SY4 SY7
<4—— Sync Frame, *——>»|€¢———— Sync Frame —,

97-0025-A

Figure 16 - Recorded Data Field

and so pn row-by-row.

For the| selection of the Pfimary and Secondary SYNC Codes, see 13.7.

Table 2 - SYNC Codes

Sqate 1 and State 2

Primary SYNC codes
(msb) (Isb)

Secondary SYNC codes
(msb) (Isb)

SYO
SY1
SY2
SY3
SY4
SY5
SY6
SY7

UuuUTUUTUUTUUUTUU UUUUUUUUUUUTUUU T

= 0000010000000100 0000000000010001

0001000000000100 0000000000010001
0000100000000100 0000000000010001
0010000000000100 0000000000010001
0010001001000100 0000000000010001
0010010010000100 0000000000010001

= 0010010001000100 0000000000010001

~— — ~— ~— ~— ~— —

000T00T000000T0000000000600T000 1
0000010001000100 0000000000010001
0001000001000100 0000000000010001
0000100001000100 0000000000010001
0010000001000100 0000000000010001
0010001000000100 0000000000010001
0010000010000100 0000000000010001
0010010000000100 0000000000010001

© ISO/IEC 2004 — All rights reserved
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State 3 and State 4

Primary SYNC codes
(msb)

Secondary SYNC codes

(Isb) (msb) (Isb)

SY0 = 1001001000000100 0000000000010001 / 1001001001000100 0000000000010001
SY1 = 1000010001000100 0000000000010001 / 1000010000000100 0000000000010001
SY2 = 1001000001000100 0000000000010001 / 1001000000000100 0000000000010001
SY3 = 1000001001000100 0000000000010001 / 1000001000000100 0000000000010001
SY4 = 1000100001000100 0000000000010001 / 1000100000000100 0000000000010001
SYS = 1000100100000100 0000000000010001 / 1000000100000100 0000000000010001
SY6 = 1001000010000100 0000000000010001 / 1000000001000100 0000000000010001
SY7 = 1000100010000100 0000000000010001 / 1000000010000100 0000000000010001

13.7 DC component suppress Control (DCC)

13.7.1 DCC fdr the data in the Rewritable Area

The DC compqd
Value, see 4.3)

nent suppress Control (DCC) minimizes the absolute value of the acéuniulated DSV (Digi

rithm controls the choice of SYNC codes and 16-Channel bit"Code Words in each of fo

The DCC algo
three cases so

The choice sh
minimum at th

a) Choice of th

b) For the 8-bift bytes in the range 0 to 87, the Substitution fable offers an alternative 16-bit Code Word

States.

¢) For the 8-bi
be chosen ei

13.7.2 DCC fdr the data in the Embossed Area

The DC compo

To ensure a re
stream of Chan
shall be kept as

The different W
a) Choice of S
b) For the 8-b

J?l be determined so that, for each 16-bit Code Word (or’:SYNC Code), the accumulated D

at DSV is minimized.

b end of the 16-bit Code Word (or SYNC Code) to be“selected.
e SYNC Codes between Primary or Secondary SYNC Codes.

bytes in the range 88 to 255, when therprescribed State is 1 or 4, then the 16-bit Code W
her from State 1 or from State 4, so-as to ensure that the RLL requirement is met.

nent suppress control (DCC) minimizes the absolute value of the accumulated DSV.

iable radial tracking.and a reliable detection of the HF signals, the low frequency conten

low as possible! At the beginning of recording, the DSV shall be set to 0.
ays of diminishing the current value of the DSV are as follows.
YNC Ceodes between Primary or Secondary SYNC Codes.

t bytes in the range 0 to 87, the Substitution table offers an alternative 16-bit Code Word

al Sum

lowing

SV is a

for all

brd can

t of the

nel bit patterns should be kept as low as possible. In order to achieve this, the Digital Sunp Value

for all

States

c) For the 8-bit bytes in the range 88 to 255, when the prescribed State is 1 or 4, then the 16-bit Code Word can
be chosen either from State 1 or from State 4, so as to ensure that the RLL requirement is met.

In order to use these possibilities, two data streams, Stream 1 and Stream 2, are generated for each Sync Frame.
Stream 1 shall start with the Primary SYNC Code and Stream 2 with the Secondary SYNC Code of the same
category of SYNC Codes. As both streams are modulated individually, they generate a different DSV because of
the difference between the bit patterns of the Primary and Secondary SYNC Codes.

In the cases b) and c), there are two possibilities to represent a 8-bit byte. The DSV of each stream is computed
up to the 8-bit byte preceding the 8-bit byte for which there is this choice. The stream with the lowest | DSV/ is
selected and duplicated to the other stream. Then, one of the representations of the next 8-bit byte is entered into
Stream 1 and the other into Stream 2. This operation is repeated each time case b) or ¢) occurs.
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Whilst case b) always occurs at the same pattern position in both streams, case c) may occur in one of the
streams and not in the other because, for instance, the next State prescribed by the previous §-bit byte can be 2 or
3 instead of 1 or 4. In that case the following 3-step procedure shall be applied.

1) Compare the | DSVI's of both streams.

2) If the | DSVI| of the stream in which case ¢) occurs is smaller than that of the other stream, then the stream in
which case c¢) has occurred is chosen and duplicated to the other stream. One of the representations of the
next 8-bit byte is entered into this stream and the other into the other stream.

3) If the | DSVI of the stream in which case c) has occurred is larger than that of the other stream, then case c) is
ignored and the 8-bit byte is represented according to the prescribed State.

In both cases b) and ¢), if the | DSV| s are equal, the decision to choose Stream 1 or Stream 2 is implementation-
defined.

The procedure for case a) shall be as follows. At the end of a Sync Frame, whether or not.¢ase b) and or case c)
have o¢curred, the DSV of the whole Sync Frame is computed and the stream with the lower | D$VI is selected.
If this DSV is greater than + 63 or smaller than -64, then the SYNC Code at the begiaining of thel Sync Frame is
changef from Primary to Secondary or vice versa. If this yields a smaller | DSV, thé change is pgrmanent, if the
| DSV |is not smaller, the original SYNC Code is retained.

During| the DSV computation, the actual values of the DSV may vary bétwéen -1000 and +1000, thus it is
recomrhended that the count range for the DSV be at least from -1 024 to-+1"023.

13.7.3 |PID and PED recording
PID an{d PED (see 15.4 and 15.5) shall be recorded in the same<manner as specified for Data Fields in 13.5, or in
a simpllified manner using only the Main Conversion Table G,

In the first case, the value of the accumulated DSV shallbe reset to 0 at the beginning of VFO 1 |n the Header 1
field.

In both| cases recording of PID 1, PID 2, PID 3 and‘PID 4 shall start with the State 1.

14 Track format

14.1 Track shape

Each track shall form a 360° turn of a continuous spiral.
In the Embossed Area (seg~16.1) of the Information Zone, tracks shall be formed by a series of empossed pits.

In the Rewritable Area'(see 16.1) of the Information Zone, tracks shall be formed by a land and [groove pattern.
Recordling is made gn'the land between the grooves as well as in the grooves themselves.

A tracl in the grooves is called a groove track. A track on the land between the grooves is callgd a land track.
The engl of a-groove track is followed by the beginning of a land track, and vice versa.

A sectdrn’a groove track is called a groove sector, a sector in a land track is called a land sector.

All tracks are continuous in the Information Zone. However, the grooves shall be interrupted in the Header and
Mirror fields of each sector (see 15.1.1). The grooves shall be wobbled in the radial direction in such way that
they are given a sinusoidal wave form.

The detailed shape of the tracks is determined by the requirements of Section 4.

14.2 Track path

The track path shall be a continuous spiral from the inside (beginning of the Lead-in Zone) to the outside (end of
the Lead-out Zone) of the disk.
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14.3 Track pitch

The track pitch is the distance between the centrelines of adjacent tracks, measured in a radial direction. It shall
be 0,615 um £ 0,03 um in the Rewritable area and 0,74 pm = 0,03 um in the Embossed area. The track pitch
averaged over the Rewritable area shall be 0,615 pum + 0,01 pum and the track pitch averaged over the Embossed

area shall be 0,

74 um £ 0,01 pm. The tracks shall start in the Lead-in Zone at radius

+0,0 mm

22,6 mm.

-0,2 mm

14.4 Track layout

Each track sha

The number of]
Each sector in
on the disk by
over a track. T

The number of]
disk, or from Z
as to keep the

where each by
equally spaced

1 be divided into sectors.

sectors per track in the Embossed Area of the Lead-in Zone shall be 18 (see table 3Cand t
he Embossed Area of the Lead-in Zone shall comprise 2 418 bytes where each byte is repr|
16 Channel bits. The sectors in the Embossed Area of the Lead-in Zone shall-be-equally
hey shall have a size of 38 688 Channel bits.

sectors per track in the Rewritable Area shall increase from Zone 0 to Zone 34 in case of 1
one 0 to Zone 13 in case of 80 mm disk, when moving from the innerradius to the outer r
recording linear density practically constant in any Zone. Each sectorvshall comprise 2 69
te is represented on the disk by 16 Channel bits. The sectors. in)the Rewritable Area §
over a track. They shall have a size of 43 152 Channel bits.

14.5 Rotation speed

The nominal rd
reference only,
formula:

Rotation speed
The disk shall

The absolute rq

tation speed is different in each Zone and is determined by the Zone number. These values
The nominal rotation speed yielding a user data bit rate of 22,16 Mbit/s is obtained by uj

(Hz) =22 160 000 / (Number of sectors per track x 2048 x 8).
otate counter clockwise as viewed fronrthe optical head.

tation speed in the Embossed data-zone shall be adjusted to that of Zone 0.

hble 4).
esented
spaced

20 mm
dius so
7 bytes
hall be

are for
ing the
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Table 3 - Nominal rotation speed for 120 mm disk

Zone Rotation speed Number of Period of a Period of a Byte | Period of a Sector
(Hz) sectors per Channel bit
track (ns) (ns) (ps)
Embossed
Lead-in Zone Area 54,10 18 26,54 425 1027
Rewritable
Area 54,10 25 17,13 274 739
Zone 0 54,10 25 17,13 274 739
Zone 1 52,02 26 17,13 274 739
Zone 2 5009 27 1713 274 739
Zone 3 48,30 28 17,13 274 739
Zone 4 46,64 29 17,13 274 739
Zone 5 45,08 30 17,13 274 739
Zone 6 43,63 31 17,13 274 739
Zone 7 42,27 32 17,13 274 739
Zone 8 40,99 33 17,13 274 739
Zone 9 39,78 34 17,13 274 739
Zone 10 38,64 35 17,13 274 739
Zone 11 37,57 36 17,13 274 739
Zone 12 36,56 37 17,13 274 739
Zone 13 35,59 38 1713 274 739
Zone 14 34,68 39 17,13 274 739
Zone 15 33,81 40 17,13 274 739
Data Zone Zone 16 32,99 41 17,13 274 739
Rewritable Aera | Zone 17 32,20 42 17,13 274 739
Zone 18 31,45 43 17,13 274 739
Zone 19 30,74 44 17,13 274 739
Zone 20 30,06 45 17,13 274 739
Zone 21 29,40 46 17,13 274 739
Zone 22 28,78 47 17,13 274 739
Zone 23 28,18 48 17,13 274 739
Zone 24 27,60 49 17,13 274 739
Zone 25 27,05 50 17,13 274 739
Zone-26 26,52 51 17,13 274 739
Zone27 26,01 52 17,13 274 739
Zone 28 25,52 53 17,13 274 739
Zone 29 25,05 54 17,13 274 739
Zone 30 24,59 55 17,13 274 739
Zone 31 24,15 56 17,13 274 739
Zone 32 23,73 57 17,13 274 739
Zome 33 2332 58 713 274 739
Zone 34 22,92 59 17,13 274 739
Lead-out Zone 22,92 59 17,13 274 739
Rewritable Area

© ISO/IEC 2004 — All rights reserved

27


https://iecnorm.com/api/?name=37bb9b84501406fd73a6e60a9ed78afc

ISO/IEC 17592:2004(E)

Table 4 - Nominal rotation speed for 80 mm disk

Zone Rotation speed Number of Period of a Period of a Byte | Period of a Sector
(Hz) sectors per Channel bit
track (ns) (ns) (us)
Embossed
Lead-in Zone Area 54,10 18 26,54 425 1027
Rewritable
Area 54,10 25 17,13 274 739
Zone 0 54,10 25 17,13 274 739
Zone 1 52,02 26 17,13 274 739
Zone 2. 5009 27 1713 274 739
Zone 3 48,30 28 17,13 274 739
Zone 4 46,64 29 17,13 274 739
DataZgne | 7one 5 45,08 30 17,13 274 739
Rewritablg Aera 771 6 43,63 31 17.13 274 739
Zone 7 42,27 32 17,13 274 739
Zone 8 40,99 33 17,13 274 739
Zone 9 39,78 34 17,13 274 739
Zone 10 38,64 35 17,13 274 739
Zone 11 37,57 36 17,13 274 739
Zone 12 36,56 37 17,13 274 739
Zone 13 35,59 38 17,13 274 739
Lead-out Zone 35,59 38 17,13 274 739
Rewritable Area

14.6 Radial glignment

In the Lead-in|
aligned so that
except for the
16.2.7), along
between the 35
Data Zone in 8

In addition, th|
exceed 256 Ch

14.7 Sector n

Each sector sh4

Sector (03000
radius of

Zone, the Data Zone and the Lead-out\Zone, the sectors on adjacent tracks shall be

sectors on the track along the boundary between Buffer Zone 2 and the Connection Zo
he boundary between Guard Traek-Zone 1 and the Connection Zone, and along the 34 bou
Zones of the Data Zone in 120-mm disk, or along the 13 boundaries between the 14 Zone
) mm disk.

e angular distance between the first Channel bits of any pair of non-adjacent tracks s}
hinnel bits.

umber

11 be identified by a sector number.

adially

the angular distance between the first Channel bits of two sectors does not exceed 4 Chanyel bits,

ne (see
ndaries
5 of the

1all not

) shallzbe the first sector of the Rewritable Area in the Lead-in Zone. It shall be located at a

00—

24,0 mm.

-0,2 mm

The sector numbers of the following sectors shall be increased by 1 for each sector. Sector (30000) shall be the

first sector in a

28

groove track.
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15 Sector format

15.1 Sector layout

15.1.1 Sector layout in the Rewritable Area

ISO/IEC 17592:2004(E)

A sector shall consist of 20 fields within a Header field, a Mirror field and 8 fields within a Recording field. The
4 PID fields, the 4 PED fields and the Data field contain data. Each byte of these fields shall be recorded as a 16-
Channel bit pattern according to 13.5 and annex G. All other fields are defined in terms of Channel bits. The
numbers below the identifier of each field in figure 17 indicate the number of 16-Channel bit patterns in each
field. The Recording field may be either unrecorded or recorded with up to 2 048 user bytes. The Header field

shall bgembossed.
The ndminal length of a sector shall be 43 152 Channel bits. The length of the Headerfield [shall be 2 048
Channgl bits and the length of the Mirror field shall be 32 Channel bits. The nominal 1¢ngth off the Recording
field shall be 41 072 Channel bits. It shall consist of a Gap field, a Guard 1 field, a VFO 3 fielf, a PS field, a
Data figld, a PA 3 field, a Guard 2 field and a Buffer field.
The Hdader field shall consist of a Header 1 field, a Header 2 field, a Header 3 field and a Header |4 field.
The Hdader 1 field shall consist of a VFO 1, an Address Mark, a Physical ID/},-d PED 1 and a PA|1.
The Hdader 2 field shall consist of a VFO 2, an Address Mark, a Physical ID 2, a PED 2 and a PA|2.
The Hdader 3 field shall consist of a VFO 1, an Address Mark, a Physical ID 3, a PED 3 and a PA|1.
The Hdader 4 field shall consist of a VFO 2, an Address Mark, aPhysical ID 4, a PED 4 and a PA|2.
The Hdader field shall consist of Complementary Allocated-Pit’ Addresses. The Header 1 field anld the Header 2
field sHall be arranged on the boundary between the grooye track and the outer adjacent land track. The Header 3
field apd the Header 4 field shall be arranged on the bourndary between the groove track and thq inner adjacent
land track.
A groope shall be 41 072 Channel bits in length from the beginning of the Gap field. The groove 1s wobbled, and
one wdbble cycle shall be 186 Channel bits i-length. This wobbled groove shall be sinusoidal,| and shall start
with 0 [degree of phase at the beginning of.the Gap field in each sector. The first half cycle shall be wobbled in
the outpr radial direction. The groove shallyend from 0 to 4 Channel bits before the following Headler field.
The Mfrror field shall be located between the Header 4 and the Gap field.
The layjout of a sector in the Rewrifable Area is shown in figure 17.
The layjout of the Header field*on a disk from the view of objective lens shall be as shown in figurg 18.
Recording field
Header | Mirror Gap |Guard1 | VFO3 PS Data PA 3 | Guard 2|[| Buffer
128 2 J 20+ K 35 3 2418 1 55-K J
10+ — 25-—
16 16
O0=T=15 =K<=
a) Sector layout
Header 1 Header 2 Header 3 Header 4
VFO1| AM |PID1|PED 1| PA1 |[VFO2| AM |PID2 |PED2| PA2 [VFO1| AM |PID3|PED3| PA1 [VFO2| AM [PID4|PED4| PA2
36 | 3 4 2 1 8 3 4 2 1 36 | 3 4 2 1 8 3 4 2 1
b) Header field layout
Figure 17 - Sector and Header field layout in the Rewritable Area
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(a) Layout of the Header field of the first sector of a track

Outer 186 Channel bits
v — P iLand
Track pitch. Groove Mirror field | Sector (m+3N)
Sector (m+3N-1)| Header 1 field| Header 2 field PR,
,,,,,, Land (m+3N) (m+3N) J Groove
Sector (m+2N-1 Header 3 field| Header 4 field Sector (m+2N)
TN S~
Groove (m+2N) (m+2N) Land
Track pitch Sector (m+N-1) | Header 1 field| Header 2 field Track pitch/2 | __Sector (m+N)
~ T A
Land (m+N) (m+N) Groove
Sector (m-1) Header 3 field| Header 4 field Sector (m)
(m) (m) Track pitch/2
l i« Beginning of the Sector
Inner
N: Number of sectors per track
(b) Layout of Header field except for the first sector in a track 186 Channel Bits
Outer
Mirror field | ‘
Header 1 field| Header 2 field N N
Track pitth  Groove (n+3N) (n+3N) J Groove
Sector (n+2N-1) Header 3 field| Header 4 field Sector (n+2N)
~ T~ N
777777 Land (n+2N) (n+2N) Land
[ Sector (nN-1) | Header 1 field| Header 2 field Track pitch/2|_Sector (+N)
777777 Groove (n+N) (n+N) Groove
Track pitch ~ Sector (n-1) Header 3 field| Headoer4 field Sector n
n n Track pitch/2
Inner
..— Beginning of the Sector N: Number of sectors per track
97-0144-A

Figure 18 - Layout of the-Header field in the Rewritable Area

15.1.2 Sector layout in the Embossed Area

A sector shall ¢onsist of the Data field formed by continuous embossed pits with a size of 38 688 Channel|bits.

A sector on the track has no gap-and is placed continuously from the beginning of the Embossed Areg in the

Lead-in Zone tp the end of the Embossed Area in the Lead-in Zone.
15.2 VFO fields

There shall be [two embossed VFO 1 fields and two embossed VFO 2 fields in the Header field and one|VFO 3
field in the Refpording field to give bit synchronization to the variable frequency oscillator of the phaseflocked
loop of the Repd*Channel. VFO 1 shall have a length of 576 Channel bits. VFO 2 shall have a length|of 128
Channel bits. VFO3simattiave a tfengtitof S60-Chanmet bits:

The continuous Channel bit pattern for the VFO fields shall be as shown in figure 19.
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VFO 1, 576 Channel bits

0001000100010001 ... .00010001
space ——1 1 [ """ —
mark
VFO 2, 128 Channel bits

00010001000 10001... .00010001
space —— = = @ — = et i
mark J J
VFO 3, 560 Channel bits: 1000100010001000......10001000

97-0145-A

15.3 Address Mark (AM)

Figure 19 - VFO patterns

The Address Mark shall consist of an embossed pattern that does not ocour in the 8-to-16 recording code. The

field is

intended to give the drive byte synchronization for the following PID field. It shall have]
Channgl bits with the following pattern as shown in figure 20.

space

mark

97-0146-A

15.4 Physical ID (PID) fields

This fi¢ld shall consist of four bytes the bits of which are numbered consecutively from b, (Isb) t

0001000100000000000001006,+0001000000000000010001

L S

a length of 48

Figure 20 - Address Mark pattern

b,, (msb), see

figure 21.
b31 b30 b29 b28 b27 b26 b25 b24 b23 bO
Physical Sector Layer Sector
Reseryed ID Type Number Number
Number

— Figure2t="Physicatibfickd

The bits of the most significant byte, the Sector Information, shall be set as follows:

shall be set to
shall be set to

ZERO ZERO,
ZERO ONE,

ONE ZERO,
ONE ONE,

© ISO/IEC 2004 — All rights reserved
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indicating PID 1,
indicating PID 2,

indicating PID 3,
indicating PID 4.
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Bit by,

shall be set to

100 in the first rewritable sector in a track,

101 in the last rewritable sector in a track,

110 in the last but one rewritable sector in a track,
111 in other rewritable sectors in a track.

shall be set to ZERO, indicating Layer 0.

The least significant three bytes, bits b, to by, shall specify the sector number in binary notation.

In the Rewritable Area, the PID 1 and the PID 2 fields both specify the sector number of the following land

sector, the PID

3 and the PID 4 fields both specify the sector number of the following groove sector.

155 PID EI‘IIOI' Detection code (PED) fields

Each PID field
to 5. The bytes

PED(x)

where:

I(x)

Gg(x)

o is the primiti

and the following PED field constitute a matrix the bytes of which are identified.'by G f
of the PED are C, and Cs.

5

= ch ¥*I= 1(x) x> mod Gg (x)
j=4

3
Z Cj X+
=0

1
=] @+a)
k=0

ve root of the primitive polynomial P(x) = x8 +x* +x3 +x2 + 1.

15.6 Postamble 1 and Postamble 2 (PA 1, PA 2) fields

The Postamble
allow for the ¢

1 and Postamble 2 fields“shall have a length of 16 Channel bits. The PA 1 field and PA
osure of the last byte of the preceding PED, figures 22 to 25.

space @0 0 0 0 1 0 0 0 0 O 1 0 001

mark J

32

TIIC PleCL‘lillé 1IJ_)’ tC Cllh‘lb Wlt}l d 111(11}\
O 0 010 0O0OT1TTUO0OO0OTO0OT1TTUO0TUO0O0'I1
space = —— —
mark 4|

The preceding byte ends with a space

97-0147-A

Figure 22 - PA 1 patterns in State 1 and State 2

rj=0

2 field
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1000100 100O0T1O0UO0O0T71
space
mark J

The preceding byte ends with a mark

10000 100O0O0OO0OT1O0OTGOOI1
space
mark

The preceding byte ends with a space

97-0148-A

Figure 23 - PA 1 patterns in State 3 and State 4
001 0010O0T1TTO0OO0O0O0O0,0000

space

mark

The preceding byte ends with a mark

000 0O 1 O80T 00 00 O0O0UO
space

mark

The preceding byte ends with a space
97-0149-A

Figure 24 - PA 2 patterns in State 1 and State 2

1o 0001 0 6061 00 OO O O O

Space
mark ‘
The preceding byte ends with a mark
1 0000 00O0OT1TO0OOUO0OO0OO0OO0OO
space‘
mark

The preceding byte ends with a space

97-0150-A

Figure 25 - PA 2 patterns in State 3 and State 4
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15.7 Mirror field

This field shall have a nominal length of 32 Channel bits. This field shall have neither grooves nor embossed
marks. There shall be no writing in this field.

15.8 Gap fiel

d

The Gap field shall have a nominal length of (160 + J) Channel bits, where J shall be varied randomly from 0 to
15. The tolerance on the resulting nominal length shall be £ 20 Channel bits. The variation of the length of the

Gap field shall

be compensated by the length of the Buffer field. See annex K.

Its contents are not specified and shall be ignored on interchange, but shall not be embossed. It is the first field

of the Recordi

eld and

before it has to

15.9 Guard 1

The Guard 1 fj
bytes to shift t
of the Recordiy

The first 20 by
overwriting ma

The Guard 1 fi

1000 1004
15.10 Pre-Sy

The PS field is
It shall contain|

0000 010¢

15.11 Data fie

This field shalll

a¥es Fna]rl and oives o drive time for f\rnr\nacihn after 1t hag finiched readinag the Header £
o o r o

write the Guard 1 field or read the VFO 3 fleld

field

he position of the marks formed in the fields following from the VFO 3 field to the Guard
g field. See annex K.

tes of the Guard 1 field protect the beginning of the VFO 3 field ffom signal degradati
ny times. Their contents shall be ignored on reading.

pld shall contain (20 + K) times the 16 Channel bit pattern
1000 1000

mchronous code (PS) field

intended to allow the drive to achieve byte synchronization for the following Data field.
the 48-Channel bit pattern
0100 1000 0010 0001 0010 0000 1000-0010 0001 0000

|d

be recorded with the format.$pecified in clause 13.

15.12 Postamble 3 (PA 3) field

The PA 3 field
preceding Data

For State 1 and
0001 0014

field as required-by the 8-to-16 recording code.
State 2, it<Shall be set to
01000100 / 0001 0010 0000 0100

State 3 and St

ed, it’shall be set to

shall be equal in-length to 16 Channel bits. The PA 3 field allows closure of the last byt¢

eld shall have a nominal length of (20 + K) bytes, where K shall be varied randomly from 0 to 7

2 field

n after

of the

1001 001

1

vovv U100 /7 1TOUT UUTU UTUU UTUU

In demodulating, PA 3 can be used as the first 16 Channel bits of SYO in the next Data field.

15.13 Guard 2 field

The Guard 2 field shall have a nominal length of (55-K) bytes, where K shall be varied from 0 to 7 so that the
total length of Guard 1 field and Guard 2 field shall be equal to 75 bytes. The last 20 bytes of the Guard 2 field
protect the end of the Data field from degradation after overwriting many times. The rest of the Guard 2 field
takes up the variation of actual length of the written data. Its contents shall be ignored in interchange.

The Guard 2 field shall be set to (55-K) times the 16-Channel bit pattern
1000 1000 1000 1000

34
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The fields of the Guard 1 field, the VFO, field, the PS field, the Data field, the PA 3 field and the Guard 2 field
shall be written without a gap and their total length shall be 2 532 bytes. See annex K.

15.14 Recording polarity randomization

In the Rewritable Area, the polarity of NRZI-converted pulses shall be alternated randomly at each recording in
order to homogenize the average probability of location of the marks and spaces on the recording layer after a
number of overwriting cycles. The alternation shall be applied to all pulses in the Guard 1 field, the VFO; field,

the PS field, the Data field, the PA 3 field and the Guard 2 field, at the same time.

The random selection shall be carried out in such a way that the polarity, length of the Gap field and length of
the Guard 2 field shall have no relation with each other. See annex J.

The po

15.15 Buffer field

The By
selecte
field is

The By
the spe

16 Format of the Information Zone

16.1 1

The In
shall ¢
provisi
inform,
the Da

rewritaple mode.

The Inf
- Ld

arity shall be ignored on interchange.

] in 15.8. The tolerance on the resulting nominal value shall be £ 272 Channel bits. The
not specified by this International Standard, and shall be ignored in interchange.

ffer field is needed for the actual length of the written data, as detetndined by the runout
ed variations of the disk during writing of the data.

Division of the Information Zone

formation Zone shall comprise three parts: thexhéad-in Zone, the Data Zone and the Le
ntain all information on the disk relevant for(data interchange. This information shall con|
bns, Header fields, data and user-recorded ‘data. In the first five zones of the Lead-in Zong
htion is embossed. These five zones constitute the Embossed Area. The last six zones of thd
a Zone and the Lead-out Zone constifute the Rewritable Area in which the information

ormation Zone shall be sub-divided as follows.
ad-in Zone

Initial Zone
Reference Code Zone
Buffer Zone 1
Control Data\Zone
Buffer,Zonie 2
Connection Zone
Guarnd Track Zone 1
Disk Test Zones

ffer field shall have a nominal length of (400 - J) Channel bits, where the’ }<shall equall the number J

content of this

f the track and

hd-out Zone. It
sist of tracking
(see 16.2) this
Lead-in Zone,
is recorded in

Drive Test Zone

Guard Track Zone 2

Defect Management Areas (DMA 1 and DMA 2)
Disk Identification (ID) Zone

— Data Zone

— Lead-out Zone

Defect Management Areas (DMA 3 and DMA 4)
Reserved Zone

Guard Track Zone 1

Drive Test Zone

Disk Test Zone

Guard Track Zone 2

© ISO/IEC 2004 — All rights reserved

35


https://iecnorm.com/api/?name=37bb9b84501406fd73a6e60a9ed78afc

ISO/IEC 17592:2004(E)

The division of the Information Zone for 120 mm disk shall be as shown in table 5, and for 80 mm disk shall be
as shown in table 6. The radii of a Zone in the table are the nominal values of the radius of the centre of the first
track and of the radius of the centre of the last track of the Zone. The tolerance on these nominal values shall be
+0,0 mm and -0,2 mm.
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Table 5 - Layout of the Information Zone for 120 mm disk

Zone Nominal radius Number of Number of Sector numbers
(mm) sectors per track tracks

Initial Zone to (02EFFF)

Lead in E“X’&S:ed Reference Code Zone 22,610 240 8 | 896 min. (02F000) to (02FO0F)
Buffer Zone 1 (02F010) to (02F1FF)

Control Data Zone (02F200) to (02FDFF)

Buffer Zone 2 (02FE00) to (02FFFF)

Zone Connection Zone

Guard Track Zone 1 (030000) to (0301FF)

Rewritable | pjg) Test Zone (030200) to (0305FF)
Drive Test Zone 24,0 to 24,1 25 1568 (030600) to (030CFF)

Guard-frack Zome t036D0p) to (030EFF)

Disk ID Zone (030B0p) to (030F7F)

DMA 1 & DMA 2 (030F80) to (030FFF)

Zone 0 24,1 to0 25,0 25 (03100p) to (03991F)

Zone 1 25,0t0 25,9 26 1568 (039929) to (04385F)

Zone 2 75,910 26,0 27 1568 (043861) to (04DDBF)

Zone 3 26,9t027,9 28 11568 (04DD(0) to (05893F)

Zonc 4 27910 288 29 1508 (05894() to (063ADF)

Zone 5 78,810 29,8 30 1568 (063AT) to (06F29F)

Zone 6 29,8 to 30,8 31 1568 (06F2AD) to (07BO7F)

Zonc 7 30,810 31,7 32 1568 (07B08[) to (08747F)

Zone 8 31,7 t0 32,7 33 1568 (087480) to (093E9F)
Zone 9 32,70 33,6 34 1568 (093EA() to (0AOEDF)
Zone 10 33,6 to 34,6 35 1568 (0AOEED) to (OAE53F)
Zone 11 34,6 to 35,6 36 1568 (0AE540) to (0BC1BF)
Data Zone Zone 12 35,610 36,5 37 1568 (OBCIC)) to (0CA45F)
Rewritable Area Zone 13 36,510 37,3 3% 1568 (0CAZ6) to (0DSDIT)
Zone 14 37,5 to 38;8 39 1568 (0D8D2D) to (OE7BFF)

Zone 15 38,5140.39,4 40 1568 (OE7COp) to (OF70FF)

Zone 16 39:4 to 40,4 41 1568 (OF7100) to (106C1F)

Zone 17 204 t0 41,4 ) 1568 (T06C20) to (116D3F)

Zone 18 410423 a3 1568 (T16D6) to (1274BF)

Zone 19 42,3t043,3 44 1568 (1274CP) to (13823F)

Zone 20 13310443 73 1568 (138240) to (1495DF)

Zone-21 44,3 t045,2 46 1568 (1495E0) to (15AF9F)

Zone22 45,2 t0 46,2 47 1568 (15AFAD) to (16CF7F)

Zonc 23 76210 47,1 73 1568 (T6CE3) to (17F57F)

Zone 24 47,1t048,1 49 1568 (17F58p) to (19219F)

Zone 25 48,110 49,1 30 1568 (T921A0) to (1A53DF)

Zone 26 79, Tt0 50,0 3T 1568 (TAS3E() to (IBSC3F)

Zone 27 50,0 to 51,0 52 1568 (1BB8C40) to
(1CCABF)

Zone 28 51,0 to 52,0 53 1568 (1CCA(O0) to (1EOF5SF)

Zone 29 52,010 52,9 57 1568 (TEOF6() to (IF5ATF)

Zone 30 52,9 to0 53,9 55 1568 (1F5A20) to (20AAFF)

Zone 31 53,910 54,9 56 T568 (ZUABU0) to (2201FF)

Zone 32 34910558 57 1568 (220200) to (235F1F)

Zone 33 55,8 to 56,8 58 1568 (235F20) to (24C25F)

Zone 34 56,8 to 57,9 59 1792 (24C260) to (265F5F)

DMA 3 and DMA 4 57,9 to 58,5 59 982,5 (265F60) to (26601F)

I{;;‘;‘g;g‘;j}g?:a Reserved Zone (266020) to (2660DF)
Guard Track Zone 1 (2660EO0) to (2662DF)

Drive Test Zone (2662E0) to (2669DF)

Disk Test Zone (2669E0) to (2670DF)

Guard Track Zone 2 (2670E0) to (2741CF)

© ISO/IEC 2004 — All rights reserved 37


https://iecnorm.com/api/?name=37bb9b84501406fd73a6e60a9ed78afc

ISO/IEC 17592:2004(E)

Table 6 - Layout of the Information Zone for 80 mm disk

Zone Nominal radius Number of Number of Sector numbers
(mm) sectors per track tracks
Initial Zone to (02EFFF)
Reference Code Zone (02F000) to (02F00F)
Lead- in Embossed 22,6 to 24,0 18 1 896 min.
A Buffer Zone 1 (02F010) to (02F1FF)
rea
Control Data Zone (02F200) to (02FDFF)
Buffer Zone 2 (02FE00) to (02FFFF)
Zone Connection Zone
Guard Track Zone 1 (030000) to (030IHF)
Disk Test Zone (030200)t0(0305HF)
Ré¢writable .
Drive Test Zone (030600) to (030CKF)
Area 24,0 to 24,1 25 1568
Guard Track Zone 2 (030D00) to (030EFF)
Disk ID Zone (030F00) to (030FF)
DMA 1 & DMA 2 (030F80) to (030HFF)
Zone 0 24,110 25,0 25 (031000) to (0399LF)
Zone 1 25,0t025,9 26 1568 (039920) to (04345F)
Zone 2 25,9 t0 26,9 27 1568 (043860) to (04DDIBF)
Zone 3 26,91t027,9 28 1568 (04DDCO0) to (058P3F)
Zone 4 27,9 to 28,8 29 1568 (058940) to (063 ADF)
Data Zdne Zone 5 28,8 t0 29,8 30 1568 (063AEO0) to (06F29F)
Rewritabld Area Zone 6 29,8 to 30,8 31 1568 (06F2A0) to (07B 7F)
Zone 7 30,8 to 31,7 32 1568 (07B080) to (08747F)
Zone 8 31,7 to 3247 33 1568 (087480) to (093H9F)
Zone 9 32,710 33,6 34 1568 (093EAO0) to (0AOEDF)
Zone 10 33,6 to 34,6 35 1568 (0AOEEO) to (OAEP3F)
Zone 11 34,6 to 35,6 36 1568 (0AES540) to (0BC|BF)
Zone 12 35,6 t0 36,5 37 1568 (0BC1CO0) to (0CAHSF)
Zong'13 36,5 to 38,1 38 2 464 (0CA460) to (OE121F)
DMA 3%and DMA 4 38,1 to 38,5 38 730,2 (0E1220) to (OE12DF)
Reserved Zone (OE12EO0) to (0OE139F)
Lead-out Zone
i Guard Track Zone 1 (0E13A0) to (OE1$9F)
Rewritabld Area
Drive Test Zone (OE15A0) to (OE1A1F)
Disk Test Zone (0OE1A20) to (OE1ID9F)
Guard Track Zone 2 (OE1DAO) to (OE7E7F)

16.2 Lead-in Zone

16.2.1 Structure of Lead-in Zone

The structure of the Lead-in Zone is shown in figure 26. The sector numbers indicate the first sector of each zone,
as well as the last one of the Initial Zone and of Buffer Zone 2. The first five zones are in the Embossed Area,
the Connection Zone constitutes the Mirror Zone, the last seven zones and the Data Zone are in the Rewritable
Area.
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Sector No.192 511
Sector No.192 512

Sector No.192 528

Sector No.193 024

Sector No.196 096
Sector No.196 607

ISO/IEC 17592:2004(E)

Initial Zone

Sector No. (02EFFF)

Reference Code Zone
16 Sectors

Sector No. (02F000)

Buffer Zone 1
1 496 Sectors

Sector No. (02F010)

Control Data Zone
3 072 Sectors

Sector No. (02F200)

Buffer Zone 2
512 Sectors

Sector No. (02FE00)
Sector No. (02FFFF)

Connection Zone

16.2.2

This zd
shall b

16.2.3

The R4
specifi
the Da

Sector No.196 608

Sector No.197 120

Sector No.198 144

Sector No.199 936

Sector No0.200 448

Sector No.200 576

Sector No.200 704

Initial Zone

ne shall comprise at least 30 032 sectors. The Main Data of the Data Frames recorded in {

set to (00).

Reference Code Zone

Guard Track Zone 1
512 Sectors

Sector No. (030000)

Disk Test Zone
1 024 Sectors

Sector No. (030200)

Drive Test Zone
1 792 Sectors

Sector, No.(030600)

Guard Track Zone 2
512 Sectors

Sector No. (030D00)

Disk Identification Zone
128 Sectors

Sector No. (030F00)

DMA1 & DMA2
128 Sectors

Sector No. (030F80)

Data Zone

+ Sector No. (031000)

Figure 26 - Structure of the Lead-in Zone

he Initial Zone

ference Code Zone-shall consist of the 16 Recorded Data Fields from an ECC Block which generate a

Channel bit patters’ on the disk. This shall be achieved by setting to (AC) all 2 048 Mai
a Frame. Moreover, no scrambling shall be applied to this Data Frame, except to the first

bytes off the Data Fpame of the ECC Block.

16.2.4

This z(

Buffer'Zone 1

nedshall consist of 496 Recorded Data Fields from 31 ECC Blocks. The Main Data of th

h Data bytes of
160 Main Data

e Data Frames

eventu

16.2.5

tty Tecordedas Recorded Data Fictds 1T tis Zone Siatt be setto (00):

Buffer Zone 2

This zone shall consist of 512 Recorded Data Fields from 32 ECC Blocks. The Main Data of the Data Frames
recorded as Recorded Data Fields in this zone shall be set to (00).

16.2.6

Control Data Zone

The Data fields in the Control Data Zone shall contain embossed control data for the drive.

The Control Data Zone comprises the 192 ECC Blocks starting from the sector number 193 024 (02F200). The
content of 16 sectors in each block shown in figure 27 is repeated 192 times.
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In each ECC Block, the first sector shall contain Physical format information and the second sector in each block
shall contain Disk manufacturing information.

The contents of the other sectors in each block are reserved. All the bytes in the reserved block shall be set to
(00).

Physical format information
2 048 bytes

Disk manufacturing information
2 048 bytes

Reserved

14 x 2 048 bytes set to (00)

Figure 27 - Structure of an ECC Block in the ControhData Zone
16.2.6.1  Physical format information
This informatign shall comprise the 2 048 bytes specified by table.7.

Table 7 - Physical format information (continued)

Byte position Contents Number of bytes
0 Disk Category and, Version Number 1
1 Disk size and maximum transfer rate 1
2 Disk structure 1
3 Recording density 1
4to 15 Data Zone allocation 12
16 BCA Descriptor 1
17 to 31 Reserved 15
32 Disk Type identification 1
33 to 499 Reserved 467
500 Velocity 1
501 Read power 1
502 Mode flag of adaptive write pulse control 1
503 Peak power for land tracks 1
504 Bias Power 1 for land tracks 1
505 Bias Power 2 for land tracks 1
506 Bias Power 3 for land tracks 1
507 Peak power for groove tracks 1
508 Bias Power 1 for groove tracks 1
509 Bias Power 2 for groove tracks 1
510 Bias Power 3 for groove tracks 1
511 First pulse end time 1
512 First pulse duration 1
513 Multiple pulse duration 1
514 Last pulse start time 1
515 Last pulse duration 1
516 Bias power2 duration 1
517 First pulse start time, Mark 3T, Leading Space 3T 1
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518 First pulse start time, Mark 4T, Leading Space 3T 1
519 First pulse start time, Mark 5T, Leading Space 3T 1
520 First pulse start time, Mark >5T, Leading Space 3T 1
521 First pulse start time, Mark 3T, Leading Space 4T 1
522 First pulse start time, Mark 4T, Leading Space 4T 1
523 First pulse start time, Mark 5T, Leading Space 4T 1
524 First pulse start time, Mark >5T, Leading Space 4T 1
525 First pulse start time, Mark 3T, Leading Space 5T 1
526 First pulse start time, Mark 4T, Leading Space 5T 1
527 First pulse start time, Mark 5T, Leading Space 5T 1
528 First pulse start time, Mark >5T, Leading Space 5T 1
Jﬁg Filbt pulbc Sldll LilllC, Ivialk 3T, Lcadiug Spauc JT 11
530 First pulse start time, Mark 4T, Leading Space >5T 1
531 First pulse start time, Mark 5T, Leading Space >5T 1
532 First pulse start time, Mark >5T, Leading Space >5T 1
533 Last pulse end time, Mark 3T, Trailing Space 3T 1
534 Last pulse end time, Mark 4T, Trailing Space 3T 1
535 Last pulse end time, Mark 5T, Trailing Space 3T 1
536 Last pulse end time, Mark >5T, Trailing Space 31T 1
537 Last pulse end time, Mark 3T, Trailing Space'4T 1
538 Last pulse end time, Mark 4T, Trailing Space4T 1
539 Last pulse end time, Mark 5T, Trailing Spacte 4T 1
540 Last pulse end time, Mark >5T, Trailifig'Space 4T 1
541 Last pulse end time, Mark 3T, Trailing Space 5T 1
542 Last pulse end time, Mark 4T Trailing Space 5T 1
543 Last pulse end time, Mark ST, Trailing Space 5T 1
544 Last pulse end time, Mark>5T, Trailing Space 5T 1
545 Last pulse end time, Martk 3T, Trailing Space >5T 1
546 Last pulse end time, Mark 4T, Trailing Space >5T 1
547 Last pulse end time, Mark 5T, Trailing Space >5T 1
548 Last pulse end'time, Mark >5T, Trailing Space >5T 1
549 to 596 Disk manufacturer's name 48
597 to 612 Disk manufacturer's supplementary information 16
613 to 623 Write power control parameters 11
624 to 2 047 Reserved 1424
Byte 0- Disk Category and Version Number
Bits b,[to by shall specify the Disk Category.
They shall be set to 0001, indicating a rewritable disk.
Bits bs|to by, shall specify the Version Number.
They shall be set to 0110, indicating this International Standard.
Other dettings are prohibited by this International Standard

Byte 1 - Disk size and maximum transfer rate

Bits b, to by shall specify the disk size.

They shall be set to 0000, indicating a 120 mm disk, or
they shall be set to 0001, indicating a 80 mm disk.

Bits b; to by, shall specify the maximum transfer rate.

They shall be set to 1111, indicating that a maximum transfer rate is not specified.

Other settings are prohibited b

Byte 2 - Disk structure

y this International Standard.

Bits b, shall be set to ZERO.
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Bits b6 and b5

Bit b,

shall specify the number of recording layers accessible through an Entrance surface.
They shall be set to 00, indicating a single layer.

shall be set to ZERO.

shall specify the type of the recording layer.
They shall be set to 0100, indicating a rewritable recording layer.

Other settings are prohibited by this International Standard.

Byte 3 - Recording density

Bits b to by

shall specify the average Channel bit length.

Other settings

Byte 4 to 15 -
Byte 4
Byte 5to 7

Byte 8
Byte 9 to 11

Byte 12
Bytes 13 to 15

Other settings

Bytes 16 — BC
This byte shall

Bit b, the BC/

Bytes 17 to 31

\ Flag

These bytes sh

re prohibited by this International Standard.

Data Zone allocation

re prohibited by this International Standard.

A Descriptor

specify whether or not there is a Burst Cutting Area on the disk.

- Reserved

h11all be set to (00)

They shall be set fo UTUU, indicating U,140 im to U, 148 .

shall specify the average track pitch.
They shall be set to 0010, indicating an average track pitch of 0,615 pm.

shall be set to (00).

shall be set to (031000) to specify the Sector Number\200 704 of the first Rq
Data Field of the Data Zone.

shall be set to (00).

shall be set to (265F5F) to specify the SectorNumber 2 514 783 of the last Record¢d Data
Field of the Data Zone in case of a 120 mm disk, or set to (OE121F) to specify the Pector
Number 922 143 of the last Recorded Data,Field of the Data Zone in case of a 80 mim
disk.

shall be set to (00).
shall be set to (00).

corded

shall be set-to:ZERO.

shall speeify whether or not a BCA exists,

if setto ZERO, it shall indicate that no BCA exists,
if'set to ONE, it shall indicate that a BCA exists.

Byte 32 - Disk type identification

This byte shall specify the Disk type.

This byte shall be set to

(00), if a disk shall not be recorded without a case,
(10), if a disk may be recorded with or without a case.

Bytes 33 to 499 - Reserved
These bytes shall all be set to (00).
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Byte 500 - Velocity
This byte shall be set to 01010010, indicating a linear velocity of 8,2 m/s.
Other settings are prohibited by this International Standard.

Byte 501 - Read power at Velocity

This byte shall specify the Read power on the read-out surface of the disk for playback.
This byte shall be set to 00001010, indicating a Read power of 1,0 mW.

Other settings are prohibited by this International Standard.

Byte 502 - Adaptive write pulse control mode flag

This byte shall specify the mode of adaptive write pulse control, see 22.3.4.

Bit b, shall be set to

ZERO, if the mode is case 1,
ONE, if the mode is case 2.

Bits bg|to by, shall be set to ZEROs.

Byte 593 - Peak power for land tracks
This byte shall specify the Peak power on the read-out surface of the disk-for recording on land trgcks.

This byte shall be set to a value indicating an actual Peak power specified by the following formul
fActual Peak power = Value x 0,1 (mW)

®

Byte 504 - Bias power 1 for land tracks
This byte shall specify the Bias power 1 on the read-out.surface of the disk for recording on land tracks.
This byte shall be set to a value indicating an actual Bias power 1 specified by the following formpla.
Actual Bias power 1 = Value x 0,1 (mW)
Byte 595 - Bias power 2 for land tracks

This byte shall specify the Bias power 2 on the read-out surface of the disk for recording on land tracks.
This byte shall be set to a value indicating an actual Bias power 2 specified by the following formpila.
Actual Bias power 2 = Value x 0,1 (mW)
Byte 506 - Bias power 3 for land tracks

This byte shall specify the Bias power 3 on the read-out surface of the disk for recording on land tracks.

This byte shall be'set to a value indicating an actual Bias power 3 specified by the following formpla.
fActual Bias' power 3 = Value x 0,1 (mW)

Byte 51)7 ~Peak power for groove tracks

This byte shall specify the Peak power on the read-out surface of the disk for recording on groove tracks.

This byte shall be set to a value indicating an actual Peak power specified by the following formula.
Actual Peak power = Value x 0,1 (mW)

Byte 508 - Bias power 1 for groove tracks

This byte shall specify the Bias power 1 on the read-out surface of the disk for recording on groove tracks.

This byte shall be set to a value indicating an actual Bias power 1 specified by the following formula.
Actual Bias power 1 = Value x 0,1 (mW)

Byte 509 - Bias power 2 for groove tracks

This byte shall specify the Bias power 2 on the read-out surface of the disk for recording on groove tracks.
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This byte shall

be set to a value indicating an actual Bias power 2 specified by the following formula.

Actual Bias power 2 = Value x 0,1 (mW)

Byte 510 - Bia
This byte shall
This byte shall

s power 3 for groove tracks

specify the Bias power 3 on the read-out surface of the disk for recording on groove tracks.

be set to a value indicating an actual Bias power 3 specified by the following formula.

Actual Bias power 3 = Value x 0,1 (mW)

Byte 511 - First pulse end time

This byte shall
This byte shall

This byte shall
Actual e

Byte 512 - Fir
This byte shall
This byte shall

This byte shall
Actual d

Byte 513 - Mu|
This byte shall
Bit b, shall be

Bits b, to by, sh

specify the first pulse end time (Tggp), see annex H.

be ignored if bit b; of Byte 502 is set to ONE.

be set to a value indicating an actual end time specified by the following formula.
nd time = Value x 1 (ns)

t pulse duration
specify the first pulse duration (Tgp), see annex H.
be ignored if bit b; of Byte 502 is set to ZERO.

be set to a value indicating an actual duration specified by thesfollowing formula.
uration = Value x 1 (ns)

Itiple pulse duration
specify the multiple pulse duration (Typ), see annex H.
set to ZERO, indicating the same direction to the laser spot scanning.

all be set to 0000000, indicating a Ty;p 0f\0 hs.

Byte 514 - Last pulse start time

This byte shall
This byte shall
Bit b, shall be

Bits by to b, sh
Actual s

specify the last pulse start time((Tq; p), see annex H.
be ignored if bit b; of Byte 502 is set to ONE.

set to - ZERO, if the.direction is the same to the laser spot scanning,

ONE, if the direction is opposite to the laser spot scanning.

all be set to a value indicating an actual start time specified by the following formula.
art time =Value x 1 (ns)

Byte 515 - Last pulse duration

This byte shall
This byte shall
This byte shall

spéeify the last pulse duration (T} p), see annex H.

be ignored if bit b; of Byte 502 is set to ZERO.

be set to a value indicating an actual duration specified by the following formula.

Actual duration = Value x 1 (ns)

Byte 516 - Bia
This byte shall
This byte shall

s power 2 duration on land tracks at Velocity 1

specify the Bias power 2 duration (T} ), see annex H.

be set to a value indicating an actual duration specified by the following formula.

Actual duration = Value x 1 (ns)
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Byte 517 - First pulse start time, at Mark 3T and Leading Space 3T

This byte shall specify the first pulse start time (Tqpp), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M3 and the category of the space
length of the NRZI signal adjacent to and before the mark is LS3, see 22.3.3.

Bit b, shall be set to  ZERO, if the direction is the same to the laser spot scanning,

ONE, if the direction is opposite to the laser spot scanning.

Bits b, to by shall be set to a value indicating an actual start time specified by the following formula.

Actual start time = Value x 1 (ns)

Byte S
This by

This v4
length

Bit b,

Bits b,
Byte S
This by

This v§
length

Bit b, {

Bits by
Byte 5
This by

This v4
length

Bit b,

Bits b,

4

Q A mK} 4+ 1 -~ VDK NI | T La al . 1 Q foXa al
[ IS0 Pulbc AT U UIIC, AU [VIAdIR 1 alu Lcaulug QP‘I\,C JI

te shall specify the first pulse start time (Tqpp), see annex H.

lue is valid if the category of the mark length of the NRZI signal is M4 and the catego
bf the NRZI signal adjacent to and before the mark is LS3, see 22.3.3.

hall be set to ZERO, if the direction is the same to the laser spot scanning,
ONE, if the direction is opposite to the laser spot scanning.

to b, shall be set to a value indicating an actual start time specified\by+the following formu
A\ ctual start time = Value x 1 (ns)

|9 - First pulse start time, at Mark 5T and Leading Spacé 3T

te shall specify the first pulse start time (Tqpp), see anfiex H.

lue is valid if the category of the mark length ofithe NRZI signal is M5 and the catego
bf the NRZI signal adjacent to and before the matk’is LS3, see 22.3.3.

hall be set to ZERO, if the direction is the(same to the laser spot scanning,
ONE, if the direction is opposite to the laser spot scanning.

to b, shall be set to a value indicating an actual start time specified by the following formuy
A\ ctual start time = Value x 1 (ns)

0 - First pulse start time,at:Mark >5T and Leading Space 3T

te shall specify the first‘pulse start time (Tqpp), see annex H.

lue is valid if the(category of the mark length of the NRZI signal is M6 and the catego
bf the NRZI signalladjacent to and before the mark is LS3, see 22.3.3.

hall be setto " ZERO, if the direction is the same to the laser spot scanning,
ONE, if the direction is opposite to the laser spot scanning.

to b shall be set to a value indicating an actual start time specified by the following formu
\ctudl start time = Value x 1 (ns)

ry of the space

ry of the space

ry of the space

la.

Byte 521 - First pulse start time, at Mark 3T and Leading Space 4T

This byte shall specify the first pulse start time (Tqgp), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M3 and the category of the space
length of the NRZI signal adjacent to and before the mark is LS4, see 22.3.3.

Bit b, shall be set to  ZERO, if the direction is the same to the laser spot scanning,

ONE, if the direction is opposite to the laser spot scanning.

Bits bg to by shall be set to a value indicating an actual start time specified by the following formula.

Actual start time = Value % 1 (ns)
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Byte 522 - First pulse start time, at Mark 4T and Leading Space 4T

This byte shall

specify the first pulse start time (Tgpp), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M4 and the category of the space

length of the N
Bit b, shall be

RZI signal adjacent to and before the mark is LS4, see 22.3.3.

set to ZERO, if the direction is the same to the laser spot scanning,

ONE, if the direction is opposite to the laser spot scanning.

Bits b, to b, shall be set to a value indicating an actual start time specified by the following formula.

Actual start time = Value x 1 (ns)

Byte 523 - Fir
This byte shall

This value is ¥

“~ 1 - et .V - al . . K Q 4
v lIulBC SUAI U UIIT, AU [VIdIR O1 aiu Lvauulg Dl]‘l\,v =1

specify the first pulse start time (Tqgp), see annex H.

alid if the category of the mark length of the NRZI signal is M5 and the category”of th

length of the NJRZI signal adjacent to and before the mark is LS4, see 22.3.3.

Bit b, shall be
Bits b to b, sh
Actual s

Byte 524 - Fir
This byte shall

This value is ¥

set to ZERO, if the direction is the same to the laser spot scanning,

ONE, if the direction is opposite to the laser spot scanning.
all be set to a value indicating an actual start time specified by the following formula.
art time = Value x 1 (ns)
t pulse start time, at Mark >5T and Leading Space 4T

specify the first pulse start time (Tggp), see annex H.

alid if the category of the mark length of the NRZI 'signal is M6 and the category of th

length of the NJRZI signal adjacent to and before the mark is LS4ysee 22.3.3.

Bit by shall be

Bits b, to b, sh
Actual s

Byte 525 - Fir
This byte shall

This value is ¥

set to  ZERO, if the direction is the same {d_the laser spot scanning,

ONE, if the direction is opposite o the laser spot scanning.
all be set to a value indicating an actual start time specified by the following formula.
art time = Value x 1 (ns)
t pulse start time, at Mark3T and Leading Space 5T

specify the first pulse start time (Tgpp), see annex H.

alid if the categorly of the mark length of the NRZI signal is M3 and the category of th

length of the NJRZI signal adjacent to and before the mark is LS5, see 22.3.3.

Bit b, shall be

Bits b to b, sh
Actual s

set to - ZERO,if the direction is the same to the laser spot scanning,

ONE, if the direction is opposite to the laser spot scanning.

all be set to a value indicating an actual start time specified by the following formula.
arf\time = Value x 1 (ns)

e space

e space

e space

Byte 526 - First pulse start time, at Mark 4T and Leading Space 5T

This byte shall

specify the first pulse start time (Tqgp), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M4 and the category of the space

length of the N

Bit b, shall be set to

RZI signal adjacent to and before the mark is LSS5, see 22.3.3.

ZERO, if the direction is the same to the laser spot scanning,
ONE, if the direction is opposite to the laser spot scanning.

Bits b, to by, shall be set to a value indicating an actual start time specified by the following formula.

Actual start time = Value x 1 (ns)
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Byte 527 - First pulse start time, at Mark 5T and Leading Space 5T

This byte shall specify the first pulse start time (Tqpp), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M5 and the category of the space
length of the NRZI signal adjacent to and before the mark is LS5, see 22.3.3.

Bit b, shall be set to  ZERO, if the direction is the same to the laser spot scanning,

ONE, if the direction is opposite to the laser spot scanning.

Bits b, to by shall be set to a value indicating an actual start time specified by the following formula.

Actual start time = Value x 1 (ns)

Byte 5
This by

This vz
length

Bit b,

Bits b,

Byte 5

This by

This v4
length

Bit b,

Bits by
Byte 5
This by

This v4
length

Bit b,

Bits by

-8—=Tirstpulsestart-time;at Mark>5tandteading-Space 5T
te shall specify the first pulse start time (Tqpp), see annex H.

lue is valid if the category of the mark length of the NRZI signal is M6 and the catego
bf the NRZI signal adjacent to and before the mark is LSS5, see 22.3.3.

hall be set to ZERO, if the direction is the same to the laser spot scanning,
ONE, if the direction is opposite to the laser spot scanning.

to b, shall be set to a value indicating an actual start time specified\by*the following formu
\ctual start time = Value X 1 (ns)

9 - First pulse start time, at Mark 3T and Leading Spacé >5T

te shall specify the first pulse start time (Tqpp), see anhex H.

lue is valid if the category of the mark length. of'the NRZI signal is M3 and the catego
bf the NRZI signal adjacent to and before the mark is LS6, see 22.3.3.

hall be set to ZERO, if the direction is the-same to the laser spot scanning,
ONE, if the direction, is;0Opposite to the laser spot scanning.

to b, shall be set to a value indicating an actual start time specified by the following formuy
A\ ctual start time = Value x 1 (ns)

80 - First pulse start timé, at Mark 4T and Leading Space >5T

te shall specify the first pulse start time (Tqpp), see annex H.

lue is valid if the jeategory of the mark length of the NRZI signal is M4 and the catego
bf the NRZI signal adjacent to and before the mark is LS6, see 22.3.3.

hall be set't0~ ZERO, if the direction is the same to the laser spot scanning,
ONE, if the direction is opposite to the laser spot scanning.

tocby-shall be set to a value indicating an actual start time specified by the following formuy

ry of the space

ry of the space

ry of the space

ctual start time = Value 1 (hc)

Byte 531 - First pulse start time, at Mark 5T and Leading Space >5T

This byte shall specify the first pulse start time (Tqpp), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M5 and the category of the space
length of the NRZI signal adjacent to and before the mark is LS6, see 22.3.3.

Bit by shall be set to  ZERO, if the direction is the same to the laser spot scanning,

ONE, if the direction is opposite to the laser spot scanning.

Bits b, to by shall be set to a value indicating an actual start time specified by the following formula.

Actual start time = Value x 1 (ns)
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Byte 532 - First pulse start time, at Mark >5T and Leading Space >5T

This byte shall

specify the first pulse start time (Tgpp), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M6 and the category of the space

length of the N

Bit b, shall be set to

RZI signal adjacent to and before the mark is LS6, see 22.3.3.

ZERO, if the direction is the same to the laser spot scanning,
ONE, if the direction is opposite to the laser spot scanning.

Bits b, to by, shall be set to a value indicating an actual start time specified by the following formula.

Actual start time = Value x 1 (ns)

Byte 533 - Lagtputseend-time; at Mark 3T anmdFraiting Space 3 F+———

This byte shall

This value is ¥

specify the last pulse end time (Ty p), see annex H.

alid if the category of the mark length of the NRZI signal is M3 and the category’of th

length of the NRZI signal adjacent to and after the mark is TS3, see 22.3.3.

This byte shall
Actual e

be set to a value indicating an actual end time specified by the following fermula.
nd time = Value x 1 (ns)

Byte 534 - Last pulse end time, at Mark 4T and Trailing Space 3T

This byte shall

This value is ¥

specify the last pulse end time (Tg;p), see annex H.

alid if the category of the mark length of the NRZI signal-is M4 and the category of th

length of the NJRZI signal adjacent to and after the mark is TS3, see 22:3'3.

This byte shall
Actual e

be set to a value indicating an actual end time spegified by the following formula.
nd time = Value x 1 (ns)

Byte 535 - Last pulse end time, at Mark 5T and Trailing(Space 3T

This byte shall

This value is ¥

specify the last pulse end time (Tg;p), se€ annex H.

alid if the category of the mark length of the NRZI signal is M5 and the category of th

length of the NJRZI signal adjacent to and after, th¢ ' mark is TS3, see 22.3.3.

This byte shall
Actual e

be set to a value indicating an-actual end time specified by the following formula.
nd time = Value x 1 (ns)

Byte 536 - Last pulse end time, at\Mark >ST and Trailing Space 3T

This byte shall

This value is ¥

specify the last pulse end time (Tg;p), see annex H.

alid if the‘eategory of the mark length of the NRZI signal is M6 and the category of th

length of the NJRZI signal/adjacent to and after the mark is TS3, see 22.3.3.

This byte shall
Actual e

besket to a value indicating an actual end time specified by the following formula.
hd time = Value x 1 (ns)

e space

e space

e space

e space

Byte 537 - Las
This byte shall

t pulse end time, at Mark 3T and Trailing Space 4T

specify the last pulse end time (Tg;p), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M3 and the category of the space
length of the NRZI signal adjacent to and after the mark is TS4, see 22.3.3.

This byte shall
Actual e

be set to a value indicating an actual end time specified by the following formula.
nd time = Value X 1 (ns)

Byte 538 - Last pulse end time, at Mark 4T and Trailing Space 4T

This byte shall
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This value is valid if the category of the mark length of the NRZI signal is M4 and the category of the
length of the NRZI signal adjacent to and after the mark is TS4, see 22.3.3.

This byte shall be set to a value indicating an actual end time specified by the following formula.
Actual end time = Value x 1 (ns)

Byte 539 - Last pulse end time, at Mark 5T and Trailing Space 4T
This byte shall specify the last pulse end time (Tgyp), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M5 and the category of the
length of the NRZI signal adjacent to and after the mark is TS4, see 22.3.3.

This byte shall be set to a value indicating an actual end time specified by the following formula.
Actual end time = Value x 1 (ns)

Byte 540 - Last pulse end time, at Mark >5T and Trailing Space 4T
This byte shall specify the last pulse end time (Tgyp), see annex H.

This vglue is valid if the category of the mark length of the NRZI signal is M6.and the categoty of the
length pf the NRZI signal adjacent to and after the mark is TS4, see 22.3.3.

This byte shall be set to a value indicating an actual end time specified by thevfollowing formula.
Actual end time = Value x 1 (ns)

Byte 541 - Last pulse end time, at Mark 3T and Trailing Space 5T
This byte shall specify the last pulse end time (Tgyp), see annexH.

This v4lue is valid if the category of the mark length ofithe NRZI signal is M3 and the categofy of the
length pf the NRZI signal adjacent to and after the mark.is*TS5, see 22.3.3.

This byte shall be set to a value indicating an actual-efid time specified by the following formula.
Actual end time = Value x 1 (ns)

Byte 542 - Last pulse end time, at Mark 4T and Trailing Space ST

This byte shall specify the last pulse end\time (Tg; p), see annex H.

This vglue is valid if the category~of the mark length of the NRZI signal is M4 and the categofy of the
length pf the NRZI signal adjacentto and after the mark is TSS, see 22.3.3.

This byte shall be set to a value indicating an actual end time specified by the following formula.
Actual end time =-Value x 1 (ns)

Byte 543 - Last pulse‘¢nd time, at Mark 5T and Trailing Space 5T
This byte shall §pecify the last pulse end time (Tg; p), see annex H.

This vglue isvalid if the category of the mark length of the NRZI signal is M5 and the categofy of the
length pfith€ NRZI signal adjacent to and after the mark is TSS, see 22.3.3.

This byte shall be set to a value indicating an actual end time specified by the following formula.
Actual end time = Value x 1 (ns)

Byte 544 - Last pulse end time, at Mark >5T and Trailing Space 5T

This byte shall specify the last pulse end time (Tgy p), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M6 and the category of the
length of the NRZI signal adjacent to and after the mark is TSS, see 22.3.3.

This byte shall be set to a value indicating an actual end time specified by the following formula.
Actual end time = Value x 1 (ns)

© ISO/IEC 2004 — All rights reserved

space

space

space

space

space

space

space

49


https://iecnorm.com/api/?name=37bb9b84501406fd73a6e60a9ed78afc

ISO/IEC 17592:2004(E)

Byte 545 - Last pulse end time, at Mark 3T and Trailing Space >5T

This byte shall specify the last pulse end time (T p), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M3 and the category of the space
length of the NRZI signal adjacent to and after the mark is TS6, see 22.3.3.

This byte shall be set to a value indicating an actual end time specified by the following formula.
Actual end time = Value x 1 (ns)

Byte 546 - Last pulse end time, at Mark 4T and Trailing Space >5

This byte shall specify the last pulse end time (T p), see annex H.

This value is yalid if the category of the mark length of the NRZI signal is M4 and the category of thk space
length of the NRZI signal adjacent to and after the mark is TS6, see 22.3.3.

This byte shall|be set to a value indicating an actual end time specified by the following formula.
Actual epd time = Value x 1 (ns)
Byte 547 - Last pulse end time, at Mark ST and Trailing Space >5T

This byte shallfspecify the last pulse end time (T p), see annex H.

This value is valid if the category of the mark length of the NRZI signal is M5\and the category of thg space
length of the NRZI signal adjacent to and after the mark is TS6, see 22.3.3.

This byte shall|be set to a value indicating an actual end time specified by the following formula.
Actual epd time = Value x 1 (ns)
Byte 548 - Last pulse end time, at Mark >5T and Trailing Spaee >5T

This byte shallfspecify the last pulse end time (T p), see annexH.

This value is valid if the category of the mark length of<the NRZI signal is M6 and the category of thg space
length of the NRZI signal adjacent to and after the markiss TS6, see 22.3.3.

This byte shall|be set to a value indicating an actualend time specified by the following formula.
Actual epd time = Value x 1 (ns)

Bytes 549 to 5P6 - Disk manufacturer's name

This field is optional for use.

If this field is ot used, it shall beset-to (00).

If this field is ysed, it shall satisfy the following conditions.

— This field ghall consist/ef 48 bytes of ISO/IEC 10646 which correspond to the disk manufacturer's narhe.

— The available characters for this field shall be limited to that represented by (0D) and those by (20) to|(7E).

— The first character of the disk manufacture's name shall be recorded in the first byte of this field.

— The disk manufacturer's name shall be terminated with (0D) if the field is not full.
— Bytes after (0D) in this field shall be set to (20).
Bytes 597 to 612 - Disk manufacturer's supplementary information

This field is optional for use. The disk manufacturer's supplementary information (e.g. manufacturing lot number,
date, place, and so forth) can be located in this field.

If this field is not used, it shall be set to all (00).
If this field is used, then it shall satisfy the following conditions.

— This field shall consist of 16 bytes of ISO/IEC 10646 which correspond to the disk manufacturer's
supplementary information.

— The available characters for this field shall be limited to that represented by (0D) and those by (20) to (7E).
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— The disk manufacturer's supplementary name shall be terminated with (0D) if the field is not full.
— Bytes after (0D) in this field shall be set to (20).
Byte 613 to 623 — Write power control parameters

This field is optional for use. If a disk manufacturer does not use this field, then this field shall be set to (00). If
a disk manufacturer uses this field, then the contents of this field shall be as follows.

— The values in Bytes 615 to 623 shall be decided by the disk manufacturer.
— The write power control parameters may be used for write power calibration by a drive.

Bytes 613 and 614 - Identifier

This fighdsimattbesetrtotoH(o):

Byte 6]5 - Ratio of Peak power for land tracks to threshold peak power for land tracks

This byte shall specify the ratio of the Peak power for land tracks to the threshold Peak,power for land tracks.
The thjeshold Peak power is defined as the Peak power when the jitter value of randoi/data becqmes 13 % with
the Bias power 1, 2, 3 and the write pulse set to the values given in Bytes 504 to 506, Byte 502 and Bytes 511 to
548 of the physical format information.

This byte shall be set to a value indicating an actual ratio of Peak power fordand tracks to threshpld Peak power
for land tracks specified by the following formula.
Actual ratio = Value x 0,01

Byte 616 - Target asymmetry

This byte shall specify the value of the asymmetry of 6T signal recorded on land tracks with the Peak power,
Bias pqwer 1, 2, 3 and the write pulse set to the values givenin BP617 to BP620, BP502 and BP5|l 1 to BP548 of
the physical format information.

Bit b, ghall be set to  ZERO, in case of 0 or plus sigh;
ONE, in case of minus sign.

Bits bg|to b, shall be set to a value indicating dn actual value of asymmetry specified by the following formula.
Actual value of asymmetry = Valuex 1 (%)

Byte 617 - Temporary Peak power

This byte shall specify the temporary Peak power on the read-out surface of the disk for determining the adaptive
write cpntrol tables.

This byte shall be set tora value indicating an actual temporary Peak power specified by the following formula.
Actual temporaty,Peak power = Value x 0,1 (mW)
Byte 618 - Temporary Bias power 1

This byte shall specify the temporary Bias power 1 on the read-out surface of the disk for determining the
adaptivle write control tables.

This byte shall be set to a value indicating an actual temporary Bias power 1 specified by the following formula.
Actual temporary Bias power 1 = Value x 0,1 (mW)
Byte 619 - Temporary Bias power 2

This byte shall specify the temporary Bias power 2 on the read-out surface of the disk for determining the
adaptive write control tables.

This byte shall be set to a value indicating an actual temporary Bias power 2 specified by the following formula.
Actual temporary Bias power 2 = Value x 0,1 (mW)
Byte 620 - Temporary Bias power 3

This byte shall specify the temporary Bias power 3 on the read-out surface of the disk for determining the
adaptive write control tables.
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This byte shall be set to a value indicating an actual temporary Bias power 3 specified by the following formula.
Actual temporary Bias power 3 = Value x 0,1 (mW)

Byte 621 - Rat

io of Peak power for groove tracks to threshold peak power for groove tracks

This byte shall specify the ratio of the Peak power for groove tracks to the threshold Peak power for groove
tracks. The threshold Peak power is defined as the Peak power when the jitter value of random data becomes
13 % with the Bias power 1, 2, 3 and the write pulse set to the values given in Bytes 504 to 506, Byte 502 and
Bytes 511 to 548 of the physical format information.

This byte shall be set to a value indicating an actual ratio of Peak power for groove tracks to threshold Peak
power for groove tracks specified by the following formula.
Actual ratio = Value x 0,01

Byte 622 - RatIio of Peak power for land tracks to threshold 6T peak power for land tracks

This byte shall
The threshold

with the Bias
511 to 548 of t

This byte shall
power for land
Actual r

specify the ratio of the Peak power for land tracks to the threshold 6T Peak power.for land
HbT Peak power is defined as the Peak power when the jitter value of 6T patternsbecome
ower 1, 2, 3 and the write pulse set to the values given in Bytes 504 to 506Byte 502 an
he physical format information.

be set to a value indicating an actual ratio of Peak power for landtracks to threshold ¢
tracks specified by the following formula.
itio = Value x 0,01

Byte 623 - Ratlio of Peak power for groove tracks to threshold 6T peak power for groove tracks

This byte shall| specify the ratio of the Peak power for groove trackste<the threshold 6T Peak power for
tracks. The thrgshold 6T Peak power is defined as the Peak power when the jitter value of 6T pattern b

13 % with the

Bytes 511 to 548 of the physical format information.

This byte shall|be set to a value indicating an actual ratio)0f Peak power for groove tracks to threshold 6
power for groofve tracks specified by the following formula:
Actual ratio = Value x 0,01

Bytes 624 to 2
These bytes sh

16.2.6.2

This Internatio
ignored for intg

16.2.7 Conned

The Connectio
neither groove

Disk manufacturing information

ias power 1, 2, 3 and the write pulse set to the values given in Bytes 504 to 506, Byte 1

47 - Reserved
11 be set to (00).

nal Standard does not specify the format and the content of these 2 048 bytes. They {
rchange.

tion Zone

h Zonenis intended to connect the Embossed Area and the Rewritable Area. This zone shd
nor embossed marks.

tracks.

s 13%
1 Bytes

T Peak

groove
ecomes
02 and

T Peak

hall be

11 have

The distance between the track centreline ol the 1ast sector of the Buller Zone 2, sector No. (U2ZFFFF), a

nd that

of the first sector of Guard Track Zone 1, sector No. (030000), shall be in the range 1,42 pm to 6,16 um, see

figure 28.
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Inner
| Embossed
Data Zone
| ] (02FFED) | (02FFEE) | (02 FFEF) |/ / |
[
[ ] (02 FFFF) | !
/ Connection zone
1,42 pm to 6,16 um
/»— (030000) (030001) [ l
/ (030018) (030019) (03002A) T
(030031) (030032) (030033) Reyritable
| (03004A) (03004B) (03004C) 1 Data Zone
(030063) (030064) (0300 Outer
| (03007C) (03007D) (03-007E)
(03 0095) (03 0096) ;@097)
| (03 00AE) (03 00AF) q (03 00B0)
(0300C7) (0300C8) (o2 (0300C9)
| (03 00E0) (0300E1) ~ (03 00E2)
(03 00F9) (03 00FA) ,)\ (03 00FB)
| (030112) (030113) - (030114)
(03012B) (03 OI,QQ\ (03012D)
| (030144) (030145) (030146)
(03015D) (03015E) (03015F)
| (030176) 35303 0177) (030178)
(03018F) == (030190) (030191)
(0301A8) S (0301A9) (0301AA)
(0301C2) (0301C3)
01-0029-A
Figure 28 - Structure around the Connection Zone
16.2.8 |Guard Track Zones 1 and 2
Both z¢ngs shall consist of 512 sectors each. They shall contain grooves, lands, Header fields, Mlirror fields and
the Redording field he recording fields of the Guard Track Zones shall be unrecorded

16.2.9 Disk Test Zone

This zone shall consist of 1 024 sectors. It shall contain grooves, lands, Header fields, Mirror fields and
Recording fields.

This zone is intended for use by the disk manufacturers, and shall be ignored in interchange.

16.2.10 Drive Test Zone

This zone shall consist of 1 792 sectors. It shall contain grooves, lands, Header fields, Mirror fields and
Recording fields.

This zone is intended for use by the drive, and shall be ignored in interchange.
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16.2.11 Disk Identification Zone

The Disk identification Zone in the Lead-in area shall contain Disk identification information, Drive information
and a reserved area. The Disk identification information shall comprise 4 ECC Blocks starting from sector

number (030F00).

The contents of the 16 sectors of each Disk identification information block shall be identical.

The Drive information is comprised of 2 ECC Blocks starting from sector number (030F40).

The content of the 16 sectors of each Drive information block shall be identical.

The structure of a Disk identification zone in the Lead-in area is as shown in figure 29.

1 1 - 1 hallb d L 1 A1 d £ umb.
The Drive infopmation-sha eread-orwritten-in-ascen g ordero sectornumber

Sector No. 200 448

Sector No. 200 464

Sector No. 200 480

Sector No. 200 496

Sector No. 200 512

Sector No. 200 528

Sector No. 200 544

Sector No. 200 560

Disk identification information 1
16 Sectors

Disk identification information 2
16 Sectors

Disk identification information 3
16 Sectors

Disk identification information 4
16 Sectors

Drive information 1
16 Sectors

Drive information 2
16 Sectors

Reserved
16 Sectors

Reserved
16 Segdtors

16.2.11.1 Disk identification information

The Disk idenfification information shall contain the specific information which describes the physicall

logical status off the disk.

The contents of the Disk identification information are as shown in table 8.

Sector No. (030F00)
Sector No. (030F10)
Sector Na. (030F20)
Sector No. (030F30)
Sector No. (030F40)
Sector No. (030F50)
Sector No. (030F60)

Sector No. (030F70)

Figure 29 - Structure of a Disk-Identification Zone in the Lead-in Zone

The Disk identffication information shall be read or written in ascending order of sector number.

When the disk |is initialized or re-initialized, the write inhibit flags shall be set to ZERO.

Table 8 - Contents of the Disk identification information

Byte position Contents Number of bytes
0 Write inhibit flag for a disk 1
1 to 32 767 Reserved 32767

Byte 0 — Write inhibit flag for a disk

Bits b, shall be set to

ZERO, if the whole disk is not write inhibited,

and/or

ONE, if the whole disk is write inhibited except the Drive test zone and the Disk identification zone.

Bits bg to by,

54

shall be set to ZEROs.
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to 32 767 - Reserved

All bytes shall be set to (00).

16.2.11.2 Write inhibition

The write-inhibit flag in the Disk identification information can be used for a write protection function for a disk
without a case. The write-inhibit flag is optional. The write inhibit flag may be independently used for a disk in a
case, in addition to the mechanical write inhibit hole on the case.

16.2.11.3 Drive information

The Drive information is optional for use. The structure of a Drive information block is as shown in figure 30.

If this
When

a) )

|
|
|

b)

|
|
|

c) )

Relative sector number

0 Drive description 0
2 048 bytes

| Drive description 1
2 048 bytes

15 Drive description'D5
2 048 bytes

Figure 30 - Structure of aDrive information block

nformation is used, then this field shall satisfythe following conditions.
Ipdating the Drive information blocks, the\following procedure shall be used:

When Drive information 1 can be read:

The new Drive description 0 shall'be written in relative sector number 0 of both Drive inf

Drive information 2. The contents, which had previously been written in relative sector nu
Drive information 1, shall-be written in relative sector number 1 to 15 of both Drive infj
Drive information 2.

When Drive informafion]l cannot be read and Drive information 2 can be read:

The new Drive description 0 shall be written in relative sector number 0 of both Drive inf

Drive information 2. The contents, which had previously been written in relative sector nui
Drive inforiation 2, shall be written in relative sector number 1 to 15 of both Drive infi
Drive information 2.

When Drive information 1 and Drive information 2 cannot be read:

ormation 1 and
mber 0 to 14 of
brmation 1 and

brmation 1 and
mber 0 to 14 of
brmation 1 and

The new Drive description 0 shall be written in relative sector number 0 of both Drive inf

rmation 1 and

Drive information 2. Relative sector number 1 to 15 of both Drive information 1 and Drive information 2
shall be set to (00).

The contents of the Drive description is shown in table 9.
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Bytes 0 to 47 -

Table 9 - Contents of the Drive description

Byte position Contents Number of bytes
0 to 47 Drive manufacturer's name 48
48 to 95 Additional information 48
96 to 2 047 Drive condition 1952

Drive manufacturer's name

This field shall be consist of 48 bytes of ISO/IEC 10646 which corresponds to the drive manufacturer's name.

The available g
The first chara
The drive man
Bytes after (00
Bytes 48 to 95
Additional infqg

This field shal
information.

The available
The additional
Bytes after (0D
Bytes 96 to 20
Only the drive

The drive man

16.2.12 DMA

This zone shall

16.3 Data Zodne

16.3.1

The Data Zone
Each zone of t}

The position of

Structyre of Data Zone and of the Defect Management Areas (DMAs)

ter of the drive manufacturer's name shall be specified in the first byte of this field(
ifacturer's name shall be terminated with (0D) if the field is not full.

) in this field shall be set to (20).

- Additional information

rmation (e.g. manufacturing serial number, date, place, and so forth) ean be located in this

consist of 48 bytes of ISO/IEC 10646 which corresponds to.the drive manufacturer's ad

information shall be terminated with (0D) if the fieldds not full.
) in this field shall set to (20).

17 - Drive condition

manufacturer defined in Byte 0 to 47 may-write data in this field.

ifacturer may write any data in this field.

| and DMA 2

consist of 128 sectors. DMA' 1 and DMA 2 shall be as specified in 17.1.

shall contain a Rewritable Area. The Data Zone shall start from sector No. (031000).
e DataZone shall comprise Guard Track Zones as specified in 16.3.2.

the’/DMA s relative to the Data Zone is shown in figure 31.

haracters for this field shall be limited to that represented by (0D) and those by (20) to(7E).

haracters for this field shall be limited to that represented/by (0D) and those by (20) to (7E).

field.

jlitional
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16.3.2

Each z
with a

end wi
16 suff]

The G
unreco

16.3.3

The Dc
consist

There 4
shall b
as the 1
not hay
allocat
80 mm

Sectorg
Area s

Lead-in DMAL
Zone Reserved
l DMA2
Reserved
Data
Zone
DMA3
Lead-out Reserved
Zone DMA4
Reserved
01-0030-A

Figure 31 — Location of the DMAs relative to thé Data Zone

Guard Track Zones

ne within the Data Zone shall start and end with a Guard Track Zone, except Zone 0 whic
Guard Track Zone and Zone 34 in case of 120 mm>disk and Zone 13 in case of 80 mm disk
h a Guard Track Zone. The number of sectors in'the Guard Track Zones shall be the smal
cient to occupy two tracks.

hard Track Zones shall contain embossed grooves, Header fields and Recording fields
ded.

Partitioning

ta area shall consist of a_single Group, comprising the User area and the Spare area. T
of 35 zones in case of 120.nm disk and 14 zones in case of 80 mm disk.

b allocated during Formatting. The Supplementary spare area may be allocated after or dur
leed arises. When-the Supplementary spare area is allocated, sectors in the Supplementary

e Logical Sector Number (LSN). The layout of Spare area shall be independent from
on. The allocation of these areas is as shown in table 10 in case of 120 mm disk and in tab
disk.

iov the User Area shall have a sequential LSN, except as specified in clause 17. All sect

h does not start
which does not
est multiple of

which shall be

he Group shall

re two types of the Spare area; Primary spare area and Supplementary spare area. The Primnary spare area

ng Formatting,
kpare area shall

the timing of
le 11 in case of

ors in the User

eeified in table 10 and table 11 shall be numbered sequentially by the LSN in such a wa

y that the first

sector in the User Area in Zone 0 be set to 0 and incremented by 1 for every sector, and the first sector of the
User Area in Zone 1 is continued from the last sector in the User Area in Zone 0.

The Data Zone shall consist of Data blocks as a unit for writing and reading of ECC Blocks. Each Data block
shall consist of 16 sectors having consecutive LSN unless the Data block is replaced using the Linear
Replacement Algorithm. The Data block shall be allocated in such a way that the LSN of the first sector in the
Data block shall be a multiple of 16.

The User Area and the Spare Area shall be partitioned into Data Blocks and Spare Blocks. Each sector of a Data
Block shall have a LSN. A Data Block shall be in one of the following states:

Its

It is an ECC Block.

Data Field Number is in the range (000000) to (00000F).

It is unwritten.
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16.4 Lead-out Zone

16.4.1 Structure of Lead-out Zone

The structure of the Lead-out Zone shall be as shown in figure 32.

ISO/IEC 17592:2004(E)

Seq
Seq

Seq

Seq

Seq

Seq

Seq

16.4.2

This zd

16.4.3

This zd

16.4.4

This z
fields.

16.4.5

120 mm disk 120 mm disk
80 mm 120 mm disk / 80 mm disk
disk
torNo.2 514783 922 143 Data Zone Sector No. (265F5F)
tor No. 2514784 922 144 DMA3 & DMA4 Sector No. (265F60)
192 Sectors / 192 Sectors
tor No. 2514976 922 336 Reserved Zone SectordNo. (266020)
192 Sectors / 192 Sectors
tor No. 2515168 922 528 Guard Track Zone 1 Sector No. (2660E0)
512 Sectors / 512 Sectors
tor No. 2 515680 923 040 Drive Test Zone Sector No. (2662E0)
1 792 Sectors / 1 152 Sectors
tor No. 2517472 924192 Disk Test Zone Sector No. (2669E0)
1 792 Sectors / 896 Sectors
tor No. 2519264 925088 Guard Track Zone 2 Sector No. (2670E0)

DMA 3 and DMA 4

Reserved Zone

Guard Track Zone 1

53 488 Sectors / 24800 Sectors

Figure 32 - Structure of the Lead-out Zone

ne shall consist of 192\sectors set to all ZEROs.

The Recarding fields shall be unrecorded.

Drive Test Zone

ne shall consist of 192 sectors. DMA 3 and DMA 4 shall be as specified in 17.1.

ne shall consist of 512 sectors. It contains grooves, lands, Header fields, Mirror fields

80 mm
disk

(OE121F)
(0E1220)
(0OE12E0)
(OE13A0)
(OE15A0)
(0OE1A20)

(OE1DAO)

and Recording

This zone shall consist of 1 792 sectors in case of 120 mm disk and 1 152 sectors in case of 80 mm disk. It shall
contain grooves, lands, Header fields, Mirror fields and Recording fields. This zone is intended for use by the
drive. It shall be ignored in interchange.

16.4.6

Disk Test Zone

This zone shall consist of 1 792 sectors in case of 120 mm disk and 896 sectors in case of 80 mm disk. It shall
contain grooves, lands, Header fields, Mirror fields and Recording fields. This zone is intended for use by the
disk manufacturers. It shall be ignored in interchange.
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16.4.7 Guard Track Zone 2

This zone shall consist of 53 488 sectors in case of 120 mm disk and 24 800 sectors in case of 80 mm disk. It
contains grooves, lands, Header fields, Mirror fields and Recording fields. The Recording fields shall be
unrecorded.

17 Defect management

17.1 Defect Management Areas (DMASs)

There are four Defect Management Areas (DMAs) per side on a disk. These four DMAs contain information on
the structure of the Data Zone and on the defect management. The length of each DMA shall be 32 seetdrs (two
ECC Blocks). 'wo of the DMAs, DMA 1 and DMA 2, shall be located near the inner diameter of-th¢ djsk; the
other two, DMJA 3 and DMA 4, shall be located near the outer diameter of the disk. The boundaries) of the] DMAs
are indicated i table 12 in case of 120 mm disk and in table 13 in case of 80 mm disk.

Table 12 - Locations of the DMASs on the 120 mm disk

Sector Number of the Sector Number of the Number of blocks
first sector last sector
DMA 1 (030F80) (030F9F) 2
Reserved (030FA0) (030FBF) 2
DMA 2 (030FC0) (030FDF) 2
Reserved (030FE0) (030FFF) 2
DMA 3 (265F60) (265F7E) 2
Reserved (265F80) (265FBF) 4
DMA 4 (265FC0) (265EDF) 2
Reserved (265FE0) (26601F) 4

Table 13 - Locations of the DMASs on the 80 mm disk

Sector Number of the Sector Number of the Number of blocks
first sector last sector
DMA 1 (030F80) (030F9F) 2
Reserved (030FA0) (030FBF) 2
DMA 2 (030FCO0) (030FDF) 2
Reserved (030FE0) (030FFF) 2
DMA 3 (OE1220) (OE123F) 2
Reserved (OE1240) (OE127F) 4
DMA 4 (OE1280) (OE129F) 2
Reserved (OE12A0) (OE12DF) 4

DMA 1 and DMA 2 are followed by two blocks of reserved sectors. DMA 3 and DMA 4 are followed py four
blocks of reserked-sectors—The first ECC Block ofecach- DMA_ called the DDS/PDI ]‘\]r\h]{7 shall containthe Disk

Definition Structure (DDS) and the Primary Defect List (PDL). The second ECC Block of each DMA, called the
SDL block, shall contain the Secondary Defect List (SDL). The contents of the four DMAs shall be identical.

After Initialization (see 17.8.1) of the disk, each DMA shall have the following contents.
The first sector of each DDS/PDL block shall contain the DDS.

The second sector of each DDS/PDL block shall be the first sector of the PDL.

The first sector of each SDL block shall be the first sector of the SDL.

The lengths of the PDL and SDL are determined by the number of entries in each list.
The contents of the DDS are specified in 17.2. The contents of the PDL and SDL are specified in 17.6 and 17.7.
Unused sectors in the DMAs shall be set to (FF). All reserved sectors shall be set to (00).
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17.2 Disk Definition Structure (DDS)

The DDS shall consist of a table with a length of one sector. The DDS specifies the formatted structure of the
disk. The DDS shall be recorded in the first sector of each DMA at the end of the Formatting process.

The information on the disk structure given in table 14 and table 15 for 120 mm disk and 80 mm disk
respectively, shall be recorded in each of the four DDSs.

Table 14 - Byte assignment of the Disk Definition Structure of 120 mm disk

Byte position Contents Number of
bytes
0to 1 DDS Identifier: (0AQA) 2
2 Reserved 1
3 Disk Certification flag 1
4t07 DDS/PDL Update Count 4
8109 Number of Groups 2
10to 11 Number of Zones 2
12to 79 Reserved 68
80 to 87 Location of Primary spare area 8
88 to 91 Location of LSNO 4
92 to 255 Reserved 164
256 to 259 Start LSN for Zone 0
260 to 263 Start LSN for Zone 1
140
392 to 395 Start LSN for Zone 34
396 to 2 047 | Reserved 1652

Table 15 - Byte assignment of the Disk Definition Structure of 80 mm disk

Byte position Contents Number of
bytes
Otol DDS Identifier: (0AOA) 2
2 Reserved 1
3 Disk Certification flag 1
4t07 DDS/PDL Update Count 4
8109 Number of Groups 2
10 to~I1 Number of Zones 2
1271079 Reserved 68
80 to 87 Location of Primary spare area 8
88 to 91 Location of LSNO 4
92 to 255 Reserved 164
256 to 259 Start LSN for Zone 0
260 to 263 Start LSN for Zone 1
36
308 to 311 Start LSN for Zone 13
312 t0 2 047 | Reserved 1736

Bytes 0 to 1- DDS Identifier
This 2-byte field shall be set to (0A)(0A), indicating DDS Identifier.

Byte 2- Reserved
The byte shall be set to (00).

Byte 3- Disk Certification flag
This 8-bit field shall be as shown in figure 33.
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This field shall
Bit b, shall be

ZERO, i
ONE, if

b7 b6 b2 bl bO
In- Reserved User Disk
progress certification manufacturer
certification

Figure 33 - Disk Certification flag

be set as follows.

set to

f Formatting has been completed,

Bits by to b, sh
Bit by shall be

ZERO, i
ONE, if

Bit b shall be

ZERO, i
ONE, if

NOTE  Bit b,
Formatting.

Bytes 4 to 7 - }

This field shal
field shall be s
is updated or r
17.7).

Bytes 8§ to 9 - |
This 2-byte fie
Bytes 10 to 11
This 2-byte fie
This 2-byte fie
Bytes 12 to 79
These bytes sh
Bytes 80 to 87
The 64-bit fiel

If the disk has not been certified by a user,

If the disk has not been certified by a manufacturer,

Eormatting 1o 1n nraaraco
Ottt S PO Srooy

all be set to 00000.

set to

the disk has been certified by a user.

set to

the disk has been certified by a manufacturer.

shall be set to ONE at the start of Formatting with any certificatiomand shall be reset to ZERO at th|

DDS/PDL Update Count

specify the total number of the updating and rewriting operations of the DDS/PDL blod
bt to 0 at the beginning of Initialization, and~shall be incremented by 1 when the DDS/PD
pwritten. A copy of this DDS/PDL Update Count shall be recorded in Bytes 16 to 19 of Sl

Number of Groups

d shall be set to (00)(01), indicating 1 Group.

- Number of Zones

d shall be set to (00)(23), indicating 35 Zones for 120 mm disk.
d shall be set to (00)(0E), indicating 14 Zones for 80 mm disk.
- Reserved

1l all be set(to (00).

- Location of the Primary spare area

| shown in figure 34 shall consist of 8 bytes.

e end of

k. This
. block
DL (see

b3y by
Reserved

byy by by
Sector number of the last

sector in the Primary
spare area

b56 b55
Sector number of the first
sector in the Primary
spare area

bg3
Reserved

Figure 34 - Location of the Primary spare area

Bit bg; to bsg shall be set to ZEROs.

Bit bss to by, shall be set to (031000), indicating sector number of the first sector in the Primary spare area.

64

shall be set to ZEROs.
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Bit by; to b, shall be set to (0341FF), indicating sector number of the last sector in the Primary spare area for
120 mm disk, or (0323FF), indicating sector number of the last sector in the Primary spare area for 80 mm disk.

Bytes 88 to 91 - Location of LSNO
The 32-bit field shown in figure 35 shall consist of 4 bytes.

b3, by4 bo3 b
| Reserved | Location of LSNO |

Figure 35 - Location of LSNO

Bits bsf to b,, shall be set to ZEROs.
Bit bys[to by shall be set to the sector number of the first logical sector.

Bytes 92 to 255 - Reserved
These bytes shall all be set to (00).
Bytes 256 to 395 - Start LSN for each Zone in case of the 120 mm disk
Bytes 256 to 311 - Start LSN for each Zone in case of the 80 mm disk
The 32fbit field shown in figure 36 shall consist of 4 bytes.
b3, by4 by3 b
| Reserved | Start ESN for the Zone |

Figure 36 - Start LSN for each Zone

Bits bsf to b,, shall be set to ZEROs.
Bit b,s|to b, shall be set to the start LSN for thetZone.

Bytes 396 to 2 047
Reserved, in case of the 120 mm disk.and-all set to (00).
Bytes 312 to 2 047

Reservpd, in case of the 80 mm’'disk and all set to (00).

17.3 $pare sectors

Defect{ve sectors in“the Data Area shall be replaced by good sectors according to the defect management method
described below;\except where defective sectors are managed by specifications other than detailed in this
ional Standard. The disk shall be formatted before use. Formatting shall be allowed with or without
Certifi¢atiof. ;The disk shall have one Primary spare area in Zone 0 and may have one expandable|Supplementary
mber of spare
e 80 mm disk.
The maximum number of spare blocks in the Supplementary spare area shall be 6 112 in case of the 120 mm disk
and 5 568 in case of the 80 mm disk. The number of spare Blocks of the Supplementary spare area shall be a
multiple of 32. The Supplementary spare area can be expanded towards the top of Data area.

Defective sectors are handled by a Slipping Algorithm or by a Linear Replacement Algorithm, or by a Block
Skipping Algorithm. The total number of entries listed in the PDL (see 17.6) and the SDL (see 17.7) shall satisfy
the following requirement:

1 <Sppr, £15,1 <Sgpr, <15 in case of 120 mm disk

1 <Sppp, £8,1< Sgpy, £ 15 in case of 80 mm disk
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(E ><4+4)+2047
PDL

S = int
PDL 2048
(E ><8+24)+2047
S = int SDL
SDL 2048
where:

int [x] is the la
[ )

SPDL is th

SSDL is th
°

EPDL is thi

ESDL is th
17.4 Slipping

The Slipping A

A defective da
Each defective
The defective

before the Guajrd area at the end of the zone. In case of the outérmost zone, the fraction of an ECC Blo

locate at the en
sectors in the
data. The defeq

When a sector
replaced in the

Fgest integer not greater than x

e number of sectors containing PDL entries.
e number of sectors containing SDL entries.
e number of PDL entries.

E number of SDL entries.
Algorithm

lgorithm shall be applied over the whole Data Area if defecfiye sectors are listed in the PD

a sector registered in PDL shall be replaced by the first good sector following the defectiv
sector causes a slip of one sector towards the top of'the zone where the defective sector is
sectors in the zone may make a fraction of an ECC Block, this fraction shall be moved

d of the zone. As a result, the defective sectotrs’ and any ECC Block fraction in the zone c4
revious zone to be slipped towards the top~of the Data area shall not be used for recordi
tive sectors and the ECC Block fractions-shall not be used for recording user data.

q

b

needs to be assigned an LSN, if the sector is registered in the PDL, then the sector
manner described above.

L.

e sector.
located.
to just
k shall
use the
ng user

hall be

own in

The relation bgtween Sector number and«Lkegical Sector number when using Slipping Algorithm is sh
figure 37.
Casel 1 : Without defective sectors
Sector number »
Primary spare area User area (Zone 0) User area (Zone 1)
ESN | L TR >
1 1 1 1
1 1 1 1
1 1 1 1
Case[2 :With defective sectors | | -
1 1 1 1
LSestornumber : . D
i N \
Primary ispare area \ \
: \ \
LSN : \ [ | : [l [ | :
(m+i+n+o+j)sectors m sectors i sectors n sectors o sectors J sectors
Both (m + i) and (n + o + ) are multiple of 16. 0 <, j<15
D Guard area V Defective sectors x A fraction of an ECC block
i \
01-0031-A

Figure 37 - Relation between Sector numbers and Logical Sector Numbers when using the Slipping Algorithm
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17.5 Linear Replacement Algorithm

The Linear Replacement Algorithm is used to handle defective and deteriorated sectors found after Formatting.
These may be defective sectors which were not registered in the PDL during Formatting or sectors damaged by
excessive overwrite cycles.

The replacement shall be performed in units of 16 sectors, called a Data block.

The defective block shall be replaced by the first available good Spare block of the Primary spare area. If there is
no Spare block left in the Primary spare area, then the Primary spare area full flag in the SDL shall be set to
ONE and the defective block shall be replaced by the first available good Spare block of the Supplementary
spare area if it has been allocated. If there is no Spare block left in the Supplementary spare area, then the
Supplementary spare area full flag in the SDL shall be set to ONE. The sector number of the first sector of the

replac

(SLR; gee 17.7) is set to ZERO.
The firpt available good Spare block of the Primary spare area is the first good block immediately

replac
availa
block.

If the K
good S
descen
have bg

If a bl
from o

If a blq
of Ob fi

If a bl
sector
data sh
change
first se

If a bl
sector
the dat]
ZERO.

If a blg
handle
SLR of

ent block in the SDL shall point to the final replacement block if the Status of Line§

ent block registered in the SDL. If there are no replacement blocks listednithe SDL
le good Spare block of the Primary spare area is the first good block immgdiately befor

rimary spare area is exhausted and a Supplementary spare area has been_allocated, then th
pare block is the outermost unused good block of the Supplementary\spare area. The Spare
ling block order. Defective sectors in the Spare area and the corresponding replacement
en already registered in the PDL or the SDL, shall not be used\as’/spare sectors.

ck to be read from or written to is listed in the SDL withf@n SLR of ZERO, then the dat
written to the replacement Block of the Spare area pointéd to by the SDL.

ck to be read is listed in the SDL with an SLR of ONE, then the partially corrected data
r all bits shall be returned.

ck to be written to is listed in the SDL with@n SLR of ONE and the field of sector nun
f the replacement block is (000000) and thelinear replacement of the defective block is al
all be written in the first available goed*Spare block. In this case the SLR in the SDL
d to ZERO and the field of sector nuniber of the first sector of the replacement block shs
ctor number of the new replacement, block.

ck to be written to is listed inlthe SDL with an SLR of ONE and the field of sector numn
f the replacement block is-not(000000) and the linear replacement of the defective block 1
b shall be written in the replacement block. In this case the SLR in the SDL entry shall

ck to be written to.is found to be defective and there is no available Spare block or the de
| by the Linear Replacement Algorithm, then the defective block may be registered in th
ONE. In this-case, the sector number of the first sector in the replacement block of the {

be set

If a Dadta block-is found to be defective after Formatting and there is an available Spare block an
block ip handled by the Linear Replacement Algorithm, then it shall be regarded as a defective bl
be listgd Wr'the SDL as a new entry with the SLR set to ZERO.

(000000

r Replacement

before the first
, then the first
t the first Data

e first available
area is used in
sectors, which

a shall be read

r padding data

ber of the first
lowed, then the
entry shall be
11 be set to the

ber of the first
s allowed, then
be changed to

fective block is
e SDL with the
DL entry shall

d the defective
bck and it shall

If a replacement block listed in the SDL is later found to be defective, then the direct pointer method shall be
applied for a registration into the SDL. In this method, the SDL entry in which the defective replacement block
has been registered shall be modified by changing the address of the replacement block from the defective one to
a new one.

At the time of updating the SDL, the SDL Update Count shall be incremented by 1.

The relation between Sector number and Logical Sector number when using the Linear Replacement algorithm is
shown in figure 38.
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1st Block —»i i« found detective

2nd Block — i«— found detective
Sector number >
User area
or
Spare area
LSN > > >
’ The replacement shall be
performed
R in a unit of a Block
»— [ .SN
S R a=2s] ,_l
pare I_I Detective Blogks
Sectof number »
Two Spare blocks
01-0032A

17.6 Primary

The Primary D

A list of defectfive sectors may be obtained by means other than Certification of the disk.

The PDL shall
type and the S
PDL shall be r
of the PDL. A
DDS/PDL blog

In the case of thultiple-sector PDL, the list of enfries of the defective sectors shall continue with the first

the second ang
present only in

In an empty PIj
Bytes 4 to 2 04

The Entry type]
1) Defective s
2) Defective s
3) Defective s
The P-list shal

Figure 38 - Relation between Sector numbers and Logical Sector Numbers
when using the Linear Replacement algorithm

' Defect List (PDL)

efect List (PDL) shall always be recorded in each DDS/PBL block; even if it is empty.

contain the entries of defective sectors identified\at Formatting. Each entry shall specify th
ector number of the defective sector. The Secfor numbers shall be listed in ascending ord
pcorded in the minimum number of sectorscnecessary and shall begin in Byte 0 of the firs
11 unused bytes of the last sector of the PDL shall be set to (FF). All unused sectorg
k shall be set to (FF). The information.jd table 16 shall be recorded in each PDL.

| subsequent sectors. Thus, thé-PDL Identifier and the number of entries of the PDL s
the first sector of the PDL.

L, the Number of entries in PDL (Bytes 2 and 3 of the first PDL sector) shall be set to (00
7 shall be set to (FF)s

specifies the origin-of the defective sectors:
pctors defined:by the disk manufacturer (P-list)
ectors found'during the Certification process (G1-list)

pctor’s which are transferred from the SDL without Certification process (G2-list).

e Entry
er. The
[ sector

in the

byte of
hall be

D0) and

be preserved after any Formatting.

68

Table 16 - Contents of the PDL

Byte Contents Number of
position bytes
0and 1 PDL Identifier: (0001) 2
2and 3 Number of entries in the PDL (Epp; ) 2

4t07 The first PDL entry 4

8to 11 The second PDL entry 4
nton+3 | The last PDL entry 4

n=4x EPDL
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Bytes 0 and 1 - PDL Identifier

This field shall be set to (0001), indicating PDL Identifier.
Bytes 2 and 3 - Number of entries in the PDL

This field shall specify the number of entries in the PDL (EPDL).

PDL entries

Each 32-bit field shall be partitioned as shown in figure 39.

Bits bs

Bits b,

q

N

17.7

The Se

The SII
and thg
of 8 by
numbe
7bits rq

The se

The SIj
the SD
table 1

If a ref
applied
been rg
the de
unchan|

In the
subseq
SDL sh

b3
Entry type

byy by3 by

b30 b29

Reserved Defective Sector number

Figure 39 - PDL entry

| to by, shall be set to

00, indicating a P-list,
10, indicating a G1-list,
11, indicating a G2-list.

) to by, shall be set to ZERO.

i to b, shall specify the Sector number of the defective sector.
becondary Defect List (SDL)

condary Defect List (SDL) shall always be recorded in'each SDL block; even if it is empty

L shall contain entries which contain the sector tumber of the first sector of the defecti
sector number of the first sector of the Spare blocks which replace them. Each entry in th
tes, three bytes for the sector number of the~fitst sector of the defective block, three byte
of the first sector of its replacement block,“one byte of which one bit is used for the SLR
served and one reserved byte.

tor numbers of the first sector in the defective blocks shall be listed in ascending order.

L shall be recorded in the minimum number of sectors necessary. All unused bytes of th
[ shall be set to (FF). All unused sectors in the SDL block shall be set to (FF). The inforn
/ shall be recorded in each.of the four SDLs.

lacement block listed\in the SDL is later found to be defective, then the direct pointer 1
for registration into the SDL. In this method, the SDL entry in which the defective replace
ective replacement block to a new one. Therefore, the number of entries in the SD

oced by deteciorated sectors.

case 0f-a multiple-sector SDL, the list of entries shall continue with the first byte of
hent, sectors. Thus, SDL Identifier, SDL Update Count, Spare Area Full flags and Number

e ECC Blocks
e SDL consists
5 for the sector
| the remaining

e last sector of
ation shown in

hethod shall be
ment block has

gistered shall be\modified by changing the sector number of the first sector of the replacenjent block from

. shall remain

he second and
f entries in the

all be present only in the first sector of the SDL.
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Table 17 - Contents of the SDL (continued)

Bytes 0 and 1
This field shall
Bytes 2 and 3
All bytes shall
Bytes 4 to 7 - §
This field shal

Byte Contents Number of
position bytes
0and 1 SDL Identifier: (0002) 2
2 and 3 Reserved 2
4t07 SDL Update Count 4
8to 11 Sector number of Supplementary spare 4
area

12to 15 | Total number of logical sectors 4
16to 19 | DDS/PDL Update Count 4
20 Spare Area Full flags 1
21 Reserved 1
22 and 23 | Number of entries in SDL (Eqp;) 2
24 to 31 The first SDL entry 8
mto m+7 | The last SDL entry 8

m = (8xEgqpp) + 16
- SDL Identifier
be set to (0002), indicating SDL Identifier
- Reserved
be set to (00).
bDL Update Count

specify the total number of the updating operations for the SDL block, in binary notatig

n. This

field shall be det to 0 at the Initialization (see 17.8.1), and shall be incremented by 1 when the content$ of the
SDL are updatg¢d.

Bytes 8 to 11 {Sector number of the Supplementary-spare area

This field shal] specify the first sector number of the Supplementary spare area. All bytes of this field ghall be

set to (00) whe

Bits by; to by s

The Supplemer]

h the Supplementary spare area is. not allocated.

b31 b24b23 bO

Reserved

Sector number of the first sector in the Supplementary spare area

Figure'40 - Sector number of the Supplementary spare area

shall be set t6:(00).
hall specify the sector number of the first sector in the Supplementary spare area.

tary ‘spare area shall begin from the first sector of the ECC Block.

Bytes 12 to 15
This field shall

=—Totaltmomberof togicatsectors

specify the total number of the logical sectors in the User Area.

Bytes 16 to 19 - DDS/PDL Update Count

This field shall specify the total number of the updating and rewriting operations for DDS/PDL block. This field
shall be set to 0 at the beginning of Initialization, and shall be incremented by 1 when the DDS/PDL block is
updated or rewritten. All the DDS/PDL blocks and the SDL blocks shall have the identical Update Count value
after completion of Formatting.

Byte 20 - Spare Area Full flags

These flags shall indicate the availability of Spare blocks in the corresponding Spare area.
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The full flag of the Supplementary spare area shall be set to ONE if a Supplementary spare area has not been
allocated or if the Supplementary spare area, which has already been allocated, is exhausted. The full flag of the
Supplementary spare area shall be cleared to ZERO when the Supplementary spare area is allocated or expanded.

by b, b, by

Supplementary |Primary spare area

Reserved spare area full flag full flag

Figure 41 - Spare Area Full flags

Bits b, to b, shall be set to ZERO.

Bit b; ghall be set to

DNE, if no Spare block is left in the Supplementary spare area, or Supplementary spare area is not
llocated,

ZERO, if Spare blocks are left in the Supplementary spare area.
Bit b, ghall be set to

DNE, if no Spare block is left in the Primary spare area,
ZERO, if Spare blocks are left in the Primary spare area.

Byte 2] - Reserved

This byte shall be set to (00).

Bytes 22 and 23 - Number of entries in the SDL

These bytes shall specify the number of entries in the SDE(Egp; ).
SDL entry

This 64-bit field shall be partitioned as shown infigure 42.

be3  be  be bs6 bss b3y b 0y4 ba3 by
Sector number of the first Sector number of the fjrst sector
R¢served| SLR Reserved sector in the defective Reserved in the replacement Block if
block assigned, else set to all ZERO

Figure 42 - SDL entry

Bit bg;[shall be sett0-ZERO.
Bit bg,[shall beset to

YERO7 if the defective block has been replaced with a spare block,

NE, 1f the defective block has not been replaced.
Bits bg; to bs, shall be set to ZERO.

Bits bss to by, shall specify the sector number of the first sector of the defective block.
Bits by, to by, shall be set to ZERO.
Bits b,5 to b shall specify the sector number of the first sector of the replacement block if assigned,

shall be set to all ZEROs if the replacement block is not assigned.
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17.8 Formatting of the disk

Disks shall be formatted before their use. If there is no DMA recorded on the disk before the Formatting process,
then the process shall be regarded as Initialization. If there are DMAs recorded on the disk before the Formatting
process, then the process shall be regarded as Re-initialization.

After any Formatting of the disk, the four DMAs shall be recorded. The Data Zone shall consist of a single
Group, see 16.3.3. The Group shall contain a User Area and a Spare Area. The sectors in the Spare Area can be
used as replacements for defective sectors. Formatting is performed by either Initialization or Re-initialization.
Either may include Certification whereby defective sectors are identified and skipped.

All DDS parameters shall be recorded in the four DDS sectors. The PDL and SDL shall be recorded in the four
DMAs. All reserved blocks following each DMA shall be set to (00). The requirements for the recording of the
PDLs and SDL are shown in table 16 and table 17 respectively.

After Formatti
Algorithm (see

a) A Data blo
as specified

b) A Data blog

¢) A Data blo
have been ¥

hg, any Data blocks or Spare blocks which may have been allocated as a result of‘the S
17.4), shall be in either of the following states.

lipping

k or Spare block containing a set of 16 Physical Data Units that comprise a gomiplete EC( Block

in 13.3. The Physical Data Unit may have been written before the Re-initialization.
k or Spare block with all sectors unwritten.

Lk or Spare block containing a data field number in the range (000000) to (00000F), whi
ritten during the certification process.

ch may

After Formatti
identified by th

When the disk

The method of]
sectors in the U

hg, three types of entries may exist in the PDL, namely, P-list,"G1-list and G2-list. The ty
e Entry type of every entry (see table 16). The SDL may also/contain entries.

pes are

is certified, the Certification shall be applied to the seftors in the User Area and the Spare Area.

Certification is not stated by this International Standard. It may involve writing and reading the

Iser Area and the Spare Area.

of the
vriting.

Defective sect
PDL and shall
Guideline for 1|

rs in User Area and Spare Area found during Certification shall be listed in the G1-lis
be handled by the Slipping Algorithm. Defective sectors shall not be used for reading or
bplacing defective sectors is given in-agnex M.

er shall
during
y have

If the Formatti
be between (0(
the certificatio
occurred durin

hg process involves certification_or other data writing processes, then the data field numb
0000) to (00000F). The In-process field of the Disk certification flag shall be set to ONE]
h process. This procedure allows the system to detect the occurrence of a failure that m3
b a previous Formatting involving the certification or other data writing processes.

Spare blocks afre also allocated at formatting, but the LSN is not assigned. A Spare block is used to replace a

defective Data

17.8.1 Initializ

If there are no
Update Count
the defective
Initialization b

block or to substitute'a Spare block. A Spare block is allocated in a Spare Area at Formatti

ation

DMA récorded on the disk, the disk shall require initialization. In initialization, the DI
ind thesSDL Update Count shall be set to 0. In the case of Initialization by the disk manuf;
cectors) found during Initialization shall be listed in the P-list of the PDL. In the

ether than the disk manufacturer, the defective sectors found during Initialization shall b

he.

S/PDL
pcturer,
tase of
e listed

in the G1 list of the PDL. In both cases, not only the defective sector in the User Area, but also defective sectors
in the Spare Area shall be listed in the PDL.

A certification process may be applied during Initialization. If a certification process is applied by the disk
manufacturer, then the Disk Manufacturer Certification field in the Disk Certification flag shall be set to ONE. If
the certification process is applied by other than the disk manufacturer, then the User certification field in the
Disk Certification flag shall be set to ONE.

If the number of defective sectors to be registered in the PDL exceeds the criteria of 17.3 during certification,
then those defective sectors which cannot be registered in the PDL shall be registered in the SDL. If no Spare
blocks are left in the Primary spare area during initialization, then the Primary spare area full flag shall be set to
1b. If there are no available Spare blocks on the disk during certification, then the initialization shall be regarded
as an error.
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Re-initialization

If DMAs are already recorded on the disk before formatting, then the Formatting is regarded as re-initialization.

For the re-initialization process, the P-list, the DDS/PDL Update Count and SDL Update Count shall be
preserved.

The re-

initialization process may involve processes of

1) Applying a certification to exclude the Gl1-list from the PDL, and/or to register the new PDL entries found
during certification into G1-list of the PDL,

2) Transforming SDL entries into G2-list of the PDL,

3) Exg

In prog
be regi
operati
alignm
format
is appl
shall b

In prog
SDL sh

Proces

If the 1
sectors
Primar

no avaflable Spare blocks on the disc during certificatién,/then the re-initialization shall be regard

When
Certifi
specifi

17.8.3

a)
)
2)

b)
1
2)

Initialization with Certification

Initialization without Certification

ludina G2 List from-the-PDIL —and nvn]nrling SDL -entries
£ e HHct -

ess 1), the G2 list of PDL shall always be excluded. The defective sectors found during*Ce
stered in the G1-list of the PDL. This process does not always require the disk Certificati
bn. The modification of G1-list of PDL entries with the Entry type of 10 will resulf in the H

the disk shall conform to the required condition of 17.8, i.e. state a), b) or/c).-If the Certif
ed by other than the disk manufacturer, then the User Certification field\in the Disk Cg
p set to ONE.

ess 2), the G1-list of the PDL shall be preserved and all of the 16/sectors of a defective bld
all be registered in the G2-list of the PDL as 16 PDL entries.

3) allows to revert the PDL entries quickly to the latest certified values.

umber of defective sectors to be registered in the PDI~gxceeds the criteria of 17.3, then
which cannot be registered in the PDL shall be registered in the SDL. If no Spare block
 spare area during re-initialization, then the Primary 'spare area full flag shall be set to O]

kectors are listed in the PDL, then thesevsectors shall be skipped for use even if bo
ation field and Disk manufacturer Certification field is set to ZERO. This process is samg
bd in 17.4.

Data field number resulting from Initialization and Re-initialization

The Data Field Numbers™of the sectors of an unused block shall be in the range (000000)

When such an upused block is used, then the Data Field Numbers of the sectors shall
(031000)}.

The Ddta)Field Numbers of the sectors of an unused block are unwritten.

When" an unused block is used, then the Data Field Numbers of the sectors shall
(031000)}.

rtification shall
n with writing
CC Block mis-

ent which is against the required condition of 17.8, i.e. state a), b) or c)., Therefore, the system that

ication process
rtification flag

ck listed in the

those defective
are left in the

NE. If there are

bd as an error.

th of the User
as the process

to (00000F).
equal {LSN +

equal {LSN +

<)
)

2)

Re-

initialization of a disk initialized with Certification

Re-initialization with Certification

1.1) The Data Field Numbers of the sectors of an unused block shall be in the range (000000) to

(00000F).

1.2) When such an unused block is used, then the Data Field Numbers of the sectors shall equal {LSN

+(031000)}.

Re-initialization without Certification

2.1) The Data Field Number of the sectors of an unused block shall either be a multiple of (10) for the
first sector and the following sectors shall be consecutively numbered with a block, or these Data

Field Numbers shall be in the range (000000) to (00000F).
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2.2) When such an unused block is used, then the Data Field Numbers of the sectors shall equal {LSN
+(031000)}.

Re-initialization of a disk not certified

Re-initialization with Certification

1.1) The Data Field Numbers of the sectors of an unused block shall be in the range (000000) to
(00000F).

1.2) When such an unused block is used, then the Data Field Numbers of the sectors shall equal {LSN
+(031000)}.

Re-initialization without Certification

d)
1)
2)
2.1)
2.2)
e) Re-initiali

1) Disk g
2) Disks

17.9 Write p

When writing
good data sect

If a block to bd
good spare blo

If a block to
Replacement A

17.10 Read prx

17.10.1 Read p

When the data
next data secto

If a Data bloc
replacement bl

If a Data block
data of O for al

gation of an already re-initialized disk

The Data Field Number of the sectors of an unused block shall either start with a multiple
for the first sector and the following sectors shall be consecutively numbered within\a)bl
hese Data Field Numbers shall be unwritten.

- (031000)}.

btained by the procedure of either ¢) 1), ¢) 2) or d) 1) shall be handled.ds described in c).
obtained from the procedure of d) 2) shall be handled as described-in d).

rocedure

of (10)

ock, or

When such an unused block is used, then the Data Field Numbers of the sectorsishall equall {LSN

lata, a defective sector listed in the PDL shall be skipped, and the data shall be written in the next

r according to the Slipping Algorithm.

written to is found to be defective, then the defective block may be replaced by the first ay
Lk, according to the Linear Replacement Algerithm, or may be skipped.

be written to is listed in the SDL, then the Block may be replaced according to the
lgorithm, or may be skipped.

ocedure

Focedure

is read, a defective sector listed in the PDL shall be skipped, and the data shall be read fi
I according to the.Slipping Algorithm.

k to be read is listed in the SDL with an SLR of ZERO, then the data shall be read
bck in the Spare Area pointed by the SDL according to the Linear Replacement Algorithm.

to be read’is listed in the SDL with an SLR of ONE, then the partially corrected data or
bits shall be returned.

ailable

Linear

om the

from a

adding

If a Block to

bevread is found to be defective and correctable, and the disk is not write-inhibited, t

hen the

defective block may be replaced by the first available good spare block according to the Linear Replacement

Algorithm.

17.10.2 Blank ECC Block

A blank ECC Block is a block which meets either of the following two conditions:
1) The Data field number in each sector of the ECC Block is between (000000) and (00000F).

2) The Recording field in each sector is unwritten.

A blank ECC Block contains no user data.
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Section 4 - Characteristics of embossed information

18 Method of testing

The format of the embossed information on the disk is defined in section 3. Clause 19 to 21 specify the
requirements for the signals from lands and grooves, Header fields and Embossed data, as obtained when using
the measuring Optical Head in 9.1.

Clause 19 to 21 specify only the average quality of the embossed information. Local deviations from the
specified values, called defects, can cause tracking errors, erroneous Header fields or errors in the Data fields.

18.1 nvironment

All signals in clauses 19 to 21 shall be within their specified ranges with the disk in~the range of allowed
envirogmental conditions for use defined in 8.1.2.

18.2 eference Drive

All sighals specified in clauses 19 to 21 shall be measured in the indicated channels of the refer¢gnce drive. The
drive shall have the following characteristics for the purpose of these tests.

18.2.1 |Optics and mechanics

The fogused optical beam shall have the properties defined in 9.].

18.2.2 [18.2.2 Read power

The Rg¢ad power is the optical power incident on the\éntrance surface of the disk and used for reading the
informytion. The Read power shall be given in the Centrol Data Zone (see 16.2.6).

The actual power shall be within 10 % of the given‘power.

18.2.3 |Read channels

The drive shall have a Read channel 14 in"which the total amount of light in the exit pupil of the dbjective lens is
measured. The read signal from the Read channel 1 is not equalized except when measuring jitter.

The drfive shall have a Read chafnel 2, in which the differential output of the quadrant phdto detectors is
measured. The read signal from the Read channel 2 is not equalized except when measuring jitter {see 9.4).

18.2.4 | Tracking channgl

The dr{ve shall haye a Tracking channel in which the sum output and differential output of the jquadrant photo
detectofrs are méasured.

18.2.5 |Tracking

During the measurement of the signals, the axial tracking error between the focus of the optical beam and
Recording layer shall not exceed
€max, (@xial) = 0,23 um,

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

€max, (radial) = 0,022 pm.

18.3 Definition of signals

All signals are linearly related to currents through a photo-detector and are therefore linearly related to the
optical power falling on the detector.
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The signals from the two halves of the split photo-detector are indicated by /; and I,. The split photo-detector
separator shall be parallel to the projected track axis. The signals in the Tracking channel are referenced to the
signal (/; + I,),, which is the sum of the signals obtained from the unrecorded, ungrooved area in the Information
Zone (see 16.1), such as the Mirror field in a sector.

The signal in Read channel 1 is the sum of /; and I, referenced to /,, which is the signal (/; + I,) in Read channel
1 from the unrecorded and ungrooved area in the Information Zone, such as the Mirror field in a sector.

The signal in Read channel 2 is the difference of /; and /7, referenced to /.

Figures 43 to 50 show the signals specified in clauses 19 to 21.

([1 +Iz)

pemen NNNN
Ungrooved

area
([l+12)d (11—12)
!
0 Level J\J U S T\J
(11 —Iz)w
97-0156-A

Figure 43 - Signals from lands and grooves.in‘the Tracking channel

| Address Mark PID, PED, PA |
: 1
VFO field i
- i
1
SVIiQ
E Lshmi / ,

01-0033-A

Figure 44a - Signals from Header field in Read channel 1

| Address Mark PID, PED, PA |

f - 1
| VFOfield | i
T T i

I f hmax
vfo
) ! hmin / !

97-0157-A

Figure 44b - Signals from Header field in Read channel 2
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Figure 45 - Signals from Mirror field and Gap field in Read channel 1
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Figure 46 - Signals from Header 1, Header 2, Header 3 and Header 4 in Read channel 1
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\ Header 1 \ Header 2

| VFOI AM | [ VFO2  AM |

Header 3 Header 4 \

|
(a) on groove sector
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(b) on land sector

97-0160-A

Figure 47 - Signals from Header 1, Header 2, Header 3 and Header 4 in Read channel 2
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Figure 48 - Signals in Read channel 1
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Figure 49 - Track-crossing signal from Embossed Area

(b) on land track

97-0161-A

Figure 50 - Schematic representation of the signals from a groove or a land in Read channel 2
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19 Signals from lands and grooves

The signals (/,+1;) and (/,-1;) in the Tracking channel shall be low pass filtered with a cut-off frequency of
30 kHz. The low pass filter is a 1*'-order filter. This condition shall not apply to the measurement of (1;+1,),.

The shape of the grooves shall be such that the following requirements for circular polarization are met.

19.1 Push-pull signal

The push-pull signal is the difference signal (/,-1,) in the Tracking channel, when the light beam crosses the
tracks in both the written and unwritten Recording fields of Rewritable Area. The peak-to-peak value of the
push-pull signal shall meet the following requirements:

0,35 <+

19.2 Divided

The first term
of (/;-1;) when
Rewritable Areg

The second tel
from the instai]
the tracks in b
peak amplitudg
the light beam

The tracking sd

The first term §

(r

1_I2)pp

[1 +[2)a

<105

push-pull signal

f the divided push-pull signal is the peak-to-peak amplitude derived fyom the instantaneoy
the light beam crosses the tracks in both of the written and unwrittei Recording fields
a divided by the instantaneous level of (/;+/;) when the light beam-~crosses these tracks.

m of the divided push-pull signal is the ratio of the minimumipeak-to-peak amplitude
taneous level of (/,-1;) divided by the instantaneous level of\(/;+1,) when the light beam
th of the written and unwritten Recording fields of the Rewritable Area to the maximum p
derived from the instantaneous level of (/;-1,) divided by the instantaneous level of (/;+/;
crosses these tracks.

rvo shall operate in open-loop mode during thisimeasurement.

hall meet the following requirements:

/, _[2)

1,10S|:

The second ter

} <1,65
L+n)]

m shall satisfy:

s level
of the

derived
crosses
cak-to-
) when

L =1
I, +7, '
- —P 2 min- 5 0,70
L=
/
'[1 * 2_pp max-
19.3 On-track signal

The on-track signal /; is the signal in Read channel 1 when the light beam is following a groove or a land in the

Recording field of the Rewritable Area. The on-track signal /¢ measured in the unwritten Gap field shall meet

the following requirements:

0,56 <—<0,80

a) On groove track
Lo,
Iy

80
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b) On land track
I
0,56 <—<0,80
Iy
In addition the condition
(Iot)groove
0,9<—<1,1
([ot)land
shall be satisfied, on groove tracks as well as on land tracks.
19.4 Phase depth
The phpse depth of the grooves shall be less than 90°.
19.5 YWobble signal
The wgbble signal is the signal in Read channel 2 when the light beam is following a groove qr a land in the
Recordjing fields of the Rewritable Area.
The nafrow-band signal-to-noise ratio of the wobble signal shall meet the following requirements.
a) On groove track
Ngrrow-band signal-to-noise ratio shall be at least 34 dB (a resglution bandwidth of 10 kHz).
b) On land track
Ngrrow-band signal-to-noise ratio shall be at least 34 dB (a resolution bandwidth of 10 kHz).
The wdbble signal amplitude pr shall meet the following requirements when measured in the unrecorded area:
a) On groove track
Wop
,05<——<0,10
(Il - I2)pp
b) On land track
Wop
,05<——<0,]0
([1 - I2)pp
(I{ - I)pp is the'peak to peak amplitude of (/; - [;) in the Tracking channel when the light bgam crosses the
trdcks in an unwritten recordable Recording field.
20 Signals from Header fields
The signals obtained from the Header fields in the Rewritable Area shall be measured by both Read channel 1
and Read channel 2 in the Reference Drive.
The signals from the Header field are defined as the peak-to-peak value of the signal in Read channel 1 and Read
channel 2.
The jitter shall be measured for each of the groove tracks and the land tracks according to the following
procedure:

Read the signal from approximately 8 bytes of the VFO 1 field preceding the Address Mark to the PA 2 field
in the Header 1 field and Header 2 field under the conditions specified in 18.2.

Read the signal from approximately 8 bytes of the VFO 1 field preceding the Address Mark to the PA 2 field
in the Header 3 field and Header 4 field under the conditions specified in 18.2.
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The jitter is the standard deviation ¢ of the time variation of digitized data passed through the Read channel 1
specified in 18.2.3. The jitter of the leading edge and trailing edge is measured relative to the PLL clock and
normalized by the Channel bit clock period.

The jitter shall not exceed 9,0 % of the Channel bit clock period, when measured according to annex F.

20.1 VFO1 and VFO 2

The signal 7

svfo

from the marks in the VFO 1 and VFO 2 fields shall meet the following requirements:
I

svfo

>0,14

Iy
In addition the|condition

1

svfo

> (4,37
I

shmax.

shall be satisfi¢d within each Header field, where /.

shmax, 18 the maximum signal from (marks of the Headgr fields

defined in claupe 20.

The signal /¢ [from the marks in the VFO 1 and VFO 2 fields shall meet the following requirements:

>(,14

In addition the|condition

Ivfo

>(0,37
Ihmax.

shall be satisfigd within each Header field, where+/;, .. is the maximum signal from marks of the Headgr fields
defined in clauge 20.

20.2 Addres§ Mark, PID, PED and Postamble

The signal I from marks in theSAddress Mark, PID, PED and Postamble fields shall meet the following

requirements:

Ishmin.
+ 0,043
1y
Ishmax.
>0,23
Iy
Ishmin.
> 0,17
Ishmax.
The last requirement applies over any Header field. The signals /... and I . are the signals with minimum

and maximum amplitude in each of Header 1, Header 2, Header 3 and Header 4 in a sector.

The signal [}, from marks in the Address Mark, PID, PED and Postamble fields shall meet the following

requirements:
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Ihmin.

>0,10
Ihmax.

The last requirement applies over any Header field. The signals /; ;. and [y .. are the signals with minimum
and maximum amplitude in each of Header 1, Header 2, Header 3 and Header 4 in a sector.

20.3 Signals from Header 1, Header 2, Header 3 and Header 4

Signals from Header 1, Header 2, Header 3 and Header 4 in Read channel 2 may be used to detect the boundary
of the land track and groove track, and may be used to detect the radial tilt. Signals from Header 1, Header 2,
Header 3 and Header 4 in Read channel 1 may be used to compensate for the tracking offset.

The signals from Header 1, Header 2, Header 3 and Header 4 of groove sector in Read channgk[2 are shown in
figure #2. The signals from Header 1, Header 2, Header 3 and Header 4 of land sector in~Réad channel 2 are
shown [in figure 47.

The signals from Header 1 and Header 2 of groove sector have opposite polarity to theose of land| sector in Read
channe| 2. The signals from Header 3 and Header 4 of groove sector have opposite polarity t¢ those of land
sector jn Read channel 2.

The signals from Header 1, Header 2, Header 3 and Header 4 in Read ‘channel 2 shall mee{ the following
requirejments:

[AMHD2
9 < <1,1
[AMHDI
[AMHD4
9 < <1,1
IAMHD3
IAM13
>0,8
[AMHDI
IAMSI
>0,8
[AMHD3

The following requirements shall also be met:
= 0,10 < (Igupi - Lanp1)~2Lamup: < 0,10
= 0,10 < (Igup2 - Lapip2)/ 21 anmnup2 < 0,10
= 0,10 < (Ignp3&otins) / 21 amups < 0,10
= 0,10 < (Igging - Latpa) / 21 anvnps < 0,10

The signals-from Header 1, Header 2, Header 3 and Header 4 in Read channel 1 shall mee{ the following
requirefments (see figure 46)

|(Isvroun1 — Isvrouns) / (Isvroupt + Isvronns) | < 0,03: at [,-1,=0
0,04 < |A[(Isvroup1 — Isvronns) / (Usvronpi + Isvronns)] |: at —0,05 um radial offset

0,9 < Isamupz / Tsamupi < 1,1

0,9 < Isamups / Isamups < 1,1

The value of asymmetry shall satisfy the following specifications.
— 0,10 < (Isgup1 - Lsarp1) / 2Isamupi < 0,10
— 0,10 < (Ispnp2 - Lsarp2) / 2Isamup2 < 0,10
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— 0,10 < (Isgups - Isanp3) / 2lsamups < 0,10
— 0,10 < (Isgups - Isanp4) / 2Isamups < 0,10

20.4 Phase depth

The phase dept

h of the embossed pits shall be less than 90°.

21 Signals from Embossed Area

21.1 High Fr

equency (HF) signal

The HF signal
annex F.

21.1.1 Moduld

The peak to {
corresponding
peak value of t

The above par
Lyl g 2
Iy /11420,
(714H max.

Within one dis

Within one rev|

is the signal from marks in the Embossed Area measured in the Read channel 1. See figure

ted amplitude

to HF signal before high-pass filtering is /14u. The 0 Level is the no reflection level. The p
he shortest wavelength is /3.

meters shall satisfy the following specifications:

0,35

B5

- 114H min.) /114H max.

K.

0,33 max.

plution: 0,15 max.

Where Iy, and Jyy;, are the maximum and the minium values of /144y within a disk or a revolution.

21.1.2 Signal §

The value of ag

- 0,05 <[4
21.1.3 Cross-t|

Cross-track sig
when the light

isymmetry

ymmetry shall satisfy the folowing specifications:
ian T 11ar) - g + 31 2 (g - 1140) < 0,15

rack signal

nal is derived-from the HF signal which is low pass filtered with a cut-off frequency of
beam crosses the tracks. The low pass filter is a 1%'-order filter. See figure 49.

The signal shalll satisfythe following specifications:

It =TIy -1y,

eak value generated by the largest length of mark in figure 48 is Iy ‘and the peak

48 and

value
eak-to-

30 kHz

21.2 Jitter

The jitter is the standard deviation ¢ of the time variation of the binarized data passed through the Read Channel
1 specified in 18.2.3. The jitter of the leading and the trailing edge is measured relative to the PLL clock and
normalized by the Channel bit clock period.

The jitter shall

not exceed 8,0 % of the Channel bit clock period, when measured according to annex F.

21.3 Servo signal

Output currents of each quadrant photo detector element of the Optical Head are 7, /;,, I, and /4. See figure 51.
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21.3.1 Differential phase tracking error signal

The differential phase tracking error signal is the triangular signal derived from the phase difference between
diagonal pairs of detector elements [phase(/,+/;) - phase(/,+/;)], when the light beam crosses the tracks. See

figure 52 and 53. The tracking error signal is low pass filtered with a cut-off frequency of 30 kHz. See annex C.
Amplitude
The tracking error signal at the positive zero crossing shall satisfy

0,5< Kt/T < 1,1, at 0,10 um radial offset.

At denotes the average time difference coming from the phase difference between diagonal pairs of detector
elemej:s and T denotes the Channel bit clock period.

Asymmetry
The value of asymmetry shall satisfy the following specifications:

| (T) - Tp)/(T1 + Tp) | =0,2 max.
21.3.2 | Tangential push-pull signal

Tangerftial push-pull signal is derived from the instantaneous level of thedifferential output [({, 4| {y) - (I, + )],
when the light beam is following a track. See figure 52.

The abpve parameters shall satisfy

[+ 1y - Uy +1)]Ipp / 114 = 1,2 max.

Light beam

I, \ib/ /
K\ —» Tangential direction

97-0047A,

Figure 51 - Quadrant photo detector

ecorded mark

97-0004-B

Figure S2 - Tangential push-pull signal
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At
T

0 Level

97-0005-B

»  Radial spot displacement

T : Track pitch

Figure 53 - Differential phase tracking error signal
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Section 5 - Characteristics of the recording layer

22 Method of testing

Clause 23 describes a series of tests to assess the phase change recording properties of the Recording layer, as
used for writing data. The tests shall be performed in the Recording field of the sectors in the Rewritable Area.
The write and read operations necessary for the tests shall be made on the same Reference Drive.

22.1 Environment

All sighals in clause 23 shall be within their specified ranges with the disk in the operating envitpnment defined
in 8.1.3.

22.2 Reference Drive

The overwrite and read tests described in clause 23 shall be measured in Read channel 1 of the Rgference Drive.
The drive shall have the following characteristics for the purpose of these tests:

22.2.1 |Optics and mechanics

The fo¢used optical beam shall have the properties defined in 9.1. The.disk shall rotate as specified in 9.3.

22.2.2 |Read power

The R¢ad power is the optical power incident on the entrfance surface of the disk and used for reading the
informjition. The Read power shall be given in Contro] Data Zone (see 16.2.6). The actual power|shall be within
10 % off the given power.

22.2.3 |Read channel

The Rdference Drive shall have Read channel 1 which can detect marks and spaces in the Recorfling layer. The
read signal from the Read channel 1 is(not equalized except when measuring jitter. The threshold level for
binarizjng the read signal shall be adjusted to minimize the effects of mark and space size ¢hanges due to
overwrfting. Refer to annex F.

The drive shall have a Read channel 1, in which the total amount of light in the exit pupil of the dbjective lens is
measured. See 9.4.

22.2.4 |Tracking

During| the measurement of the signals, the focus of the optical beam shall follow the tracks jas specified in
18.2.5.

22.3 TVrite conditions

Marks and spaces are overwritten on the disk by pulses of Peak Power, Bias Power 1, Bias Power 2 and Bias
Power 3.

Marks are overwritten on the disk by irradiating write pulses which are modulated between Peak Power and Bias
Power 2.

Spaces are overwritten on the disk by irradiating Bias Power 1.

22.3.1 Write pulse

The Write pulse consists of a sequence of light-pulses given in figure H.1 of annex H.

A Write pulse for a 3T mark consists of a single pulse followed by a pulse of Bias power 2. The Write pulse for a
4T mark consists of a first pulse and a last pulse followed by a pulse of Bias power 2. The Write pulse for marks
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longer than a 4T mark consists of a first pulse, a multi-pulse chain and a last pulse followed by a pulse of Bias
power 2. T is the channel clock period.

a) Write pulse structure for a 3T mark

The single pulse starts at Tsgp after the leading edge of the NRZI signal and ends at 2T-Tg;p before the
trailing edge of the NRZI signal. The duration of the single pulse is 1T—TgpptTgrp. Tsrp and Tgpp shall be
given in the Control data Zone. See 16.2.6.

The duration of the pulse of Bias power 2 following the single pulse is Ty c. T c shall be given in the Control
data Zone. See 16.2.6.

b) Write pulse structure for marks longer than 3T
The first pulse starts at Tgpp after the leading edge of the NRZI signal and ends at Tggp after the leading edge
of the NRPT signal. The duration of the first pulse 1s 1gp, which 1s equal to Tgrp—Isrp. Lsep, 1erp #0nd Trp
shall be given in the Control data Zone. See 16.2.6.

The write|pulses corresponding to 5T to 14T have a multi-pulse chain. The multi-pulse chain conpists of
repetitive pulses of duration Typ and period T. It starts at 2T after the leading edge of the NRZI signall.

The last pplse of the multi-pulse chain starts at 3T before the trailing edge of the NRZI signal. Typ ghall be
given in the Control data Zone. See 16.2.6.

The last pplse starts at 2T-Tgp before the trailing edge of the NRZI signal and/efids at 2T—Tg.p before the
trailing edge of the NRZI signal. The duration of the last pulse is Ty p, whieh, is equal to Tgrp —Tsip. Tsrp,
Tgrp and T p shall be given in the Control data Zone. See 16.2.6.

The duration of the Bias power 2 pulse following the last pulse is Ty ¢,-Fic shall be given in the Contfol data
Zone. See|l6.2.6.

Trp, Tnmp, Trp and Ty ¢ are the full width, half maximum duratiefissvThe full width, half maximum durgtion of
each light{pulse is defined in figure H.2 of annex H. The rising'time T, and the falling time T; shall gach be
less than dr equal to 5,0 ns. The difference between T, and<T¢shall be less than or equal to 1,0 ns.

Tsep, Terpd Trp, Tsip, Terps Trp, Tmp and Ty c are givendn-the Control data zone in units of nano secopds and
shall have|value ranges as follows:

Tsep shall pe at least -0,5T, and shall not exceed~I50T.
TgLp shall jbe at least 0,0T, and shall not exceed 1,5T.
Tgpp shall t least 1,0T, and shall not exceed2,5T.
Tgrp shall t least -1,0T, and shall not exceed 0,5T.
Tgp shall Ye at least 1,0T, and shall wotexceed 2,0T.
Tpp shall He at least 0,5T, and shall not exceed 1,5T.
Tyic shall 4t least 1,0T, and shall. ot exceed 2,5T.
Twmp 1s set fo 0,5T.

These paramet¢r ranges have‘further limitation, as specified in 22.3.4 and should be controlled to an accyracy of
+ 0,5 ns.

If the first pulpe and _the/multi-pulse have an overlap in their peak power durations, then the composife peak
power duratior] shall become the consecutive sum total of these two peak power durations. If the first pulse and
the last pulse |havé, an overlap in their peak power durations, then the composite peak power duratiqn shall

become the conseeutive—sutotal-of-these-twopealpowerdurattons—H-thetast-prlse-eof-the-muttplepdse train

and the last pulse have an overlap in their peak power durations, then the composite peak power duration shall
become the consecutive sum total of these two peak power durations.

22.3.2 Write power

The write power has four levels; the Peak power, the Bias power 1, Bias power 2 and Bias power 3, which are
the optical powers incident on the entrance surface of the disk and used for writing marks and spaces.

The Peak power, the Bias power 1, the Bias power 2 and the Bias power 3 shall be given in the Control data
Zone (see 16.2.6) and the Bias Power 2 shall be less than or equal to Bias power 1. Bias power 3 shall be less
than or equal to Bias power 1. The maximum Peak power shall not exceed 14 mW. The maximum Bias power 1
shall not exceed 10 mW.
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The average Peak power of single pulse, first pulse and last pulse shall satisfy the following requirement:
| Average Peak power — given Peak power | < 5 % of given Peak power

The average Bias power 1 and the average Bias power 2 shall satisfy the following requirements:
| Average Bias power 1 — given Bias power 1 | <5 % of given Bias power 1
| Average Bias power 2 — given Bias power 2 | < 5 % of given Bias power 1

The mean power of the multi-pulse chain is the mean power of the instantaneous power within the measuring
period.

The measuring period shall only contain all of the multi-pulse chain and shall be multiple of T.

£l T 1 T 1dd LRl 1 £ 11 . .
The mgqarr POWCT U1 UIT THHUITI=PUISC CIIAdIl SIIdIT SdllsSly UIC TOITUWI g TCUUITCIIICIIT.

| Thg mean power of the multiple pulse chain — (given Peak power + given Bias power 3)./\2)| shall not exceed
5 % of (given Peak power + given Bias power 3) / 2.

The indtantaneous power is the instantaneous level of the actual power.
The avgrage power is the mean power of the instantaneous power within the given power range.

The poer ranges for the average powers shall satisfy the following requirement;

Avetage Peak power: | Actual power — given Peak power | < 10 % of given Peak power

Avetage Bias power 1: | Actual power — given Bias power 1 | < 10/%ef given Bias powerl
Avetage Bias power 2: | Actual power — given Bias power 2 | <d0\% of given Peak power
Avetage Bias power 3: | Actual power — given Bias power 3,| £10 % of given Peak power

The tinpe range for measuring the average power shall not exdeed the duration of each pulse.
The indtantaneous power shall satisfy the following requitements:

| Insfantaneous Peak power — given Peak power | <10"% of given Peak power

| Insfantaneous Bias power 1 — given Bias powerdN'< 10 % of given Bias powerl
| Insfantaneous Bias power 2 — given Bias power 2| < 10 % of given Peak power

| Insfantaneous Bias power 3 — given Bias;pewer 3| < 10 % of given Peak power

The deffinition of the average Peak powet, the average Bias power 1, the average Bias power 2 and the mean
power pf multi-pulse chain is shown in figure H.3 of annex H.

22.3.3 | Adaptive write control table

To preg¢isely control the markiedge position, the timings of the first pulse, the last pulse and the single pulse can
be modulated. For basicwrite pulse definition, see 22.3.1.

Mark lengths of the NRZI signal are categorized to M3, M4, M5 and M6. Mark length of M3, M4, M5 and M6
are 3T |4T, 5T and longer than 5T, respectively.

Space |engths_of-the NRZI signal adjacent to and before the mark are categorized to LS3, LS4} LS5 and LSe6.
Space lengthsyof LS3, LS4, LS5 and LS6 are 3T, 4T, 5T and longer than 5T, respectively.

Space lengths of the NRZI signal adjacent to and after the mark are categorized to TS3., TS4 | TS5 and TSé6.
Space lengths of TS3,TS4, TS5 and TS6 are 3T, 4T, 5T and longer than 5T, respectively.

Tsrp can be modulated as a function of the category of the mark length of the NRZI signal and the category of
the space length of the NRZI signal adjacent to and before the mark. Therefore, Tsgp can have sixteen kinds of
values as follows:

Tsep (M3, LS3) Tgspp (M4, LS3) Tgpp (MS, LS3) Tgpp (M6, LS3)
Tspp (M3, LS4) Tgspp (M4, LS4) Tgpp (MS, LS4) Tgpp (M6, LS4)
Tspp (M3, LSS) Tspp (M4, LSS) Tgep (MS, LSS5) Tgpp (M6, LSS)
Tsep (M3, LS6) Tspp (M4, LS6) Tgpp (MS, LS6) Tgpp (M6, LS6)

Tsrp (M, LS) means the Tgrp value when the category of the mark length of the NRZI signal is M and the
category of the space length of the NRZI signal adjacent to and before the mark is LS.

These sixteen Tgpp values shall be given in the Control data Zone. See 16.2.6.
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TgLp can be modulated as a function of the category of the mark length of the NRZI signal and the category of
the space length of the NRZI signal adjacent to and after the mark. Therefore, Tg p can have sixteen kinds of
values as follows:

Terp M3, TS3) Tgrp M4, TS3) Tgrp (M5, TS3) Tgp (M6, TS3)
Tgrp M3, TS4) Tgrp M4, TS4) Tgp (M5, TS4) Tgp (M6, TS4)
Tgrp M3, TSS5) Tgrp M4, TSS) Tgrp (M5, TSS) Tgrp (M6, TSS)
Tgrp M3, TS6) Tgrp M4, TS6) Tgrp (M5, TS6) Tgrp (M6, TS6)

Terp (M, TS) means the Tgp value when the category

category of the space length of the NRZI signal adjacent to and after the mark is TS.

These sixteen Tgpp values shall be given in the Control data Zone. See 16.2.6.

Tspp values can
TgLp can be rep
TSFP table and

of the mark length of the NRZI signal is M and the

be represented as the letters from a to p as a tfunction of mark length and previous space g
resented as the letters from q to af as a function of mark length and trailing space length 1}
he Ty p table are shown in table 18.

Table 18 - Adaptive write control table structure

ngth.
he

Mark length Mark length
TSFP Table TELP Table
3T 4T 5T >5T 3T 4T 5T 5T
3T a b c d 3T q T s t
Leading 4T e £ g Trailing 4T u v W X
space . . space
length 5T i j k 1 length ST y X aa ab
>5T m n 0 p >5T ac ad ae af
22.3.4 Adaptiye write pulse control mode
There are two inodes, case 1 and case 2, for adaptive wuite pulse control. For basic write pulse definition, fefer to
22.3.1.
a) Casel
For the firpt pulse, Tgrp and Tgpp in the€Control data zone shall be applied. Tgp in the Control data zope shall
be ignored. Tgrp — Tspp shall be equalto or more than 1,0T and shall be less than or equal to 2,0T.
For the ladt pulse, Tgrp and Tgpin the Control data zone shall be applied. Typ in the Control data zofie shall
be ignored. Tgrp — Tsep shall 'be’equal to or more than 0,5T and shall be less than or equal to 1,5T.
Value ranges of Tgrp, Tiseps Terp — Tsep, Tsip, Terp and Tgp — Tspp are summarized in table H.1 in annex H.
b) Case 2
For the firpt pulse,~Trp and Tgpp in the Control data zone shall be applied. Tgrp in the Control data zone shall
be ignored. Tgfp + Trp shall be equal to or more than 1,0T and shall be less than or equal to 2,5T.
For the ladt pailse T, and Ty, p in the Control data zone shall he applied Tg p in the Control data zone shall

be ignored. Tgrp — Trp shall be equal to or more than —1,0T and shall be equal to or less than 0,5T.

Value ranges of Tgp, Tspp, Tspp + Trp, Trp, TgLp and Tgrp — T p are summarized in table H.1 in annex H.

The selection of case 1 or case 2 shall be given in the Control data Zone. See 16.2.6.

22.4 Definition of signals

The signals in the Read channel are linearly related to the sum of the currents through the split photo-detector,
and are therefore linearly related to the optical power falling on the detector.
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23 Write characteristics

23.1 Modulated amplitude and Signal asymmetry

The Modulated amplitude and Signal asymmetry are measured in the Read channel 1. See figure 48 and annex F.

The test on modulation depth and Signal asymmetry shall be carried out on each of a groove track and a land
track according to the following procedure.

Overwrite random data in the Recording fields 10 times. The write condition shall be as specified in 22.3.

Read the Recording fields under the conditions specified in 22.2.

The pe lto ﬂen1 valua - canaratad k 37 411.3 ]nnn—nnt lonath 14T £ ool nd-cpnaca fioura 48 1o T 4and the peak

prctO—potc arte SoOTToTatTotr oS TSt IO St T o+—Rafcahe Bd %22 H TTooro—To— 1o 1|

value dorresponding to the read 51gna1 is I ;4. The 0 level is the signal level obtained from the m¢asuring device
when nfo disc is inserted. The peak-to-peak value of the shortest length 3T of mark and spaceis-I5.

The abpve parameters shall satisfy
Ligf Ly - 0,40 min.

(114max. - 114min.) /Il4max. = 0,10 max.
Where [[]40ax and 7y 40:, are the maximum and the minimum values)of /;, within a sector.

The mgximum value of (/;4yymax. - L14Hmin.) / {14Hmax, Shall be:

Wi]hin a disk : 0,33 max.
Within a track : 0,15 max.

Where /1 4t1max. 804 11 41ymin. are the maximum-and minimum values of /; 441 and I ; within a disk of a track.

The value of asymmetry shall satisfy
-0,05 4 [(Lian + L1ar) - su + L30) 1/ 2 Cu - L1a) < 0,15.

23.2  Jitter

The tegt on jitter shall be~eatried out in the Recording fields of any group of five adjacent tratks, designated
(m-2), {m-1), m, (m+1),((m+2). When track m is a groove, tracks of (m-2), (m+2) are grooves and fracks of (m-1),
(m+1) fre lands. On _the.other hand, when track m is a land, tracks of (m-2), (m+2) are lands and fracks of (m-1),
(m+1) are grooves!

The Jitfer shallhbe’measured for each of the groove and land tracks according to the following pro¢edure:

Overwtite’ random data in the Recording fields of all five tracks 10 times each. The write cordition shall be
specifigdun’22.3.

Read the data from PS field, Data field and PA 3 field, at least, of track m under the conditions specified in 22.2.

The jitter is the standard deviation c of the time variation of digitized data passed through the Read channel 1
specified in 18.2.3 The jitter of the leading and trailing edge is measured relative to the PLL clock and
normalized by the Channel bit clock period.

The jitter shall be less than 9,0 % of the Channel bit clock period.
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Section 6 - Characteristics of user data

24 Method of testing

The user-written data may have been written by any drive in any environment. The read tests shall be performed
on the Reference Drive.

All signals shall be within their specified ranges in the operating environment defined in 8.1.2. It is
recommended that, before testing, the entrance surface of the disk shall be cleaned according to the instructions
of the manufacturer of the disk.
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Annex A

(normative)

Measurement of the angular deviation a

The angular deviation is the angle a formed by an incident beam perpendicular to the Reference Plane P with the
reflected beam (figure A.1).

Recorded layer

Substrate

\ Entrance surface

Inci t
ncident beam =¥ Reflected beam
96-0302-A

Figure A.1~ Angular deviation o

For mepsuring the angular deviation o, the disk shall be clamped between two concentric rings cgvering most of
the Clamping Zone. The top clamping area shall have the same diameters as the bottom clamping area.

+ 0,5 mm
¢in = 22,3 mm

- 0,0-mny
+0,0 mm
oyt = 32,7 mm

- 0,5 mm

The tofal clamping force shall be F/; = 2,0 N £ 0,5 N. In order to prevent warping of the disk under the moment
of forcp generated by the clamping force and the chucking force F, exerted on the rim of the ceftre hole of the
disk, Fl, shall not exceed 0,5 N (figure A.2). This measurement shall be made under the conditiond of 8.1.1.).
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out

A

A
B

+—>
15,00 mm min.

<4+ T

£

97-0006-A
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Annex B

(normative)

Measurement of birefringence

B.1 Principle of the measurement

In orddr to measure the birefringence, circularly polarized light in a parallel beam is used. Fhe)phase retardation
is meadured by observing the ellipticity of the reflected light.

97-0008-A

Figure B.1 — Ellipse with ellipticity e = b/a and orientation 8

The orientation 6 of the ellipse is determined by the orientation of the optical axis

= y- /4 D)
where } is the angle between the optical axis and the radial direction.

The elljpticity e =/ais a function of the phase retardation o.

. 1(2 OJ I
¢ = tan 2 2— ()

A
BR=—"—"6 nm (I17)
2r

Thus, by observing the elliptically polarized light reflected from the disk, the birefringence can be measured and
the orientation of the optical axis can be assessed as well.

B.2 Measurements conditions

The measurement of the birefringence specified above shall be made under the following conditions:
Mode of measurement in reflection, double pass through the substrate.

Wavelength A of the laser light 645 nm £ 15 nm
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Beam diameter (FWHM) 1,0 mm £ 0,2 mm

Angle S of incidence in radial direction
relative to the radial plane perpendicular

to Reference Plane P 7,0°+£0,2°

Clamping and chucking conditions as specified by annex A
Disk mounting horizontally

Rotation less than 1 Hz
Temperature and relative humidity as specified in 8.1.1.)

B.3 Exampie of a measuring set-up

Whilst this Intprnational Standard does not prescribe a specific device for measuring birefringence, the| device
shown schemafically in figure B.2 as an example, is well suited for this measurement.

1
1

,% <+—— Photo detestor

</ ¢— Collimator lens
l

Disk ———»

1
|
|
97-0007-A 1

Figure B.2 — Example of‘a-device for the measurement of birefringence

Light from a Igser source, collimated into-a polarizer ( extinction ratio ~ 103 ), is made circular by a A/ plate.
The ellipticity pf the reflected light iSianalyzed by a rotating analyzer and a photo detector. For every locdtion on
the disk, the minimum and the @maximum values of the intensity are measured. The ellipticity can then be
calculated as
e?= Imin / Imax. (Iv)

Combining eqyations [I{ [1I'and IV yields

I
BR =A4<M/® x arctan "m—m

V " max

This device can be easily calibrated as follows:

I hin. s set to 0 by measuring a polarizer or a A/ 4 plate.

Iin. = Inax When measuring a mirror.

Apart from the d.c. contribution of the front surface reflection, a.c. components may occur, due to the
interference of the reflection(s) of the front surface with the reflection(s) from the recorded layer. These a.c.
reflectance effects are significant only if the disk substrate has an extremely accurate flatness and if the light
source has a high coherence.
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Annex C

(normative)

Measurement of the differential phase tracking error

C.1 Measuring method for the differential phase tracking error

The ref
the dia
of the Y

H
The ga

amplitydes. Phases of the digitized pulse signal edges (signals B1 and B2y shall be compared t

produc
with si

Cl1, C2

pass filters shall be 1% order filters with a cut-off frequency of (-3 dB) 30 kHz.

Specia
be mea)

The avj

shall b¢

where

C.2 Measurement of At/T without time interval analyzer

The relative time differencé E/T is represented by the amplitude of the tracking error signal pr

amplity

relatioy

erence circuit for the measurement of the tracking error shall be that shown in figurg.C)l.
bonal pairs of elements of the quadrant photo detector shall be digitized independéntly af
ave form defined by

s)=(1+ 1,11 x 107 iw) / (1 +3,26 x 108 iw).

n of the comparators shall be sufficient to reach full saturation on the outputs, even with 1

e a time-lead signal C1 and a time-lag signal C2. The phase comparator shall react to each
bnal C1 or C2, depending on the sign of At;. A tracking error signal shall be produced by

signals with low-pass filters and by subtracting by means ofia ‘unity gain differential amp
attention shall be given to the implementation of thelcircuit because very small time diff

sured, indeed 1 % of T equals only 0,27 ns. Careful averaging is needed.

erage time difference between two signals from the diagonal pairs of elements of the qu

At=1/N DAL

N is the number of edges both rising and falling.

des of the C1 and\C2 signals and the frequency component of the read-out signals are |

| between the fracking error amplitude ATVE and the time difference is given by

NTVE = A ZN Vpc-? Vpe
n

Vpc =

Each output of
er equalization

hinimum signal
b each other to
ndividual edge
smoothing the

lifier. The low-

erences have to

adrant detector

ovided that the
ormalized. The

where

Vpc
T, is

is the amplitude of the C1 and C2 signals,
the actual length of the read-out signal in the range 3T to 14T,

nT is the weighted average value of the actual length,

N n T is the total averaging time.

Assuming that Vpc equals 5 V and that the measured value of n equals 5, then the above relation between the

trackin

g error amplitude ATVE and the time difference At can be simplified to

ATVE =At /T.
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C.3 Calibration of At/T

Special attention shall be given to the calibration of the gain of the phase comparator as it may tend to vary. The
following check and calibration method shall be applied to the measurement of the differential phase tracking

error signal:

a) Checking the measurement circuit:

1) Measure the relation between the amplitude of the first comparator input (3T) and the amplitude of the
tracking error signal.

2) Check the current gain of the amplifier, using the saturation area (figure C.2).

b) Determination of the calibration factor K:

Because
has to be

determined that

E/T(real) = K x ATVE(measured) .

This can b

b.1) Genet
differ]

b.2) Meas

K =1

e achieved in the following way:

ence, and inject them into two equalizer circuits.

E/T(injected)

ATVE(measured)

ire the relation between E/T and ATVE , and determine K (Figuve C.3).

bf the deviations of n and Vpc, and possibly some other circuit parameters, a calibratien’fhctor K

ate two sinusoidal signals A1 and A2 of frequency 3,767 MHz (corresponding to 5T) with phase

It is recommended to add an amplifier of gain K to the ‘measurement equipment for Differential phase

tracking e

and allow

the measurement of E/T directly from the<qutput.

ror, after the differential amplifier shown in figure C.1, which can adjust the calibration fpctor K
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Siknal A1l

bnal A2 //

bnal Bl —p ‘

Si

Si

Si

N Signal A1l Equalizer Level Signal B1
| op- H(S) Comparator
Iﬁ / '\I I
I\JI
| Am Signal A2 Equalizer Level Signal B2
p: H(S) Comparator
Signal C1 | Low-pass
Filter
Phase Diffegential Signal TVE
Comparator Amp. (1X)
. ATVE
Signal C2 Low-pass
Filter /\ v
\ /\ \
\ 4
\/ 0,1 wm
<«
trackipg error

bnal B2 £\

Si

At = positive

At = negative

Signal C2 —p

2L

a1 —» ’_

97-0010-A

LT

Figure C.1 - Circuit for tracking error measurements
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| saturation area

Amplitude of the
tracking error

0
0 : . .
Comparator input signal amplitude
01-0034-A
Figure C.2 - Comparator input signal amplitude vs tracking error signal amplitude
/ Theoretical line
1,0
7
"10: 0,8 - N
s AT~ Exemple of
8 06 / measured line
E s
2. A
= 04
N
&
< 02
i
0 \
0 1 2 3 4 5 6 7
AT (injected)
0144035°A
Figure C.3 - At/Tvs ATVE
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Annex D

(normative)

Reflectivity calibration and measuring method

D.1 Calibration method

A good reference disk shall be chosen, for instance a 0,6 mm glass disk with a golden reflectiye mirror. This
referenice disk shall be measured by a parallel beam as shown in figure D.1

I

97-0013-A

Figure D.1 - Reflectance calibration

In this [figure the following applies:

= incident beam
= reflectivity of theentrance surface
= main reflectivity,of the recorded layer

int= other reflectivities of the entrance surface and of the recorded layer

R R

= measuredvalue, using the arrangement of figure D.1

=

ZIHRg + Ripg

r+£00-1) / (n+1) )2 where #n is the refraction index of the substrate
Ry =Ry/-1-Rjpt

Rg=1[ (1-1)2 x Ry -0)]/[1rx(2-Ry)]

The reference disk shall be measured on a reference drive. [ ;. obtained from the golden reflective mirror and

measured by the focused beam, is equated to Rg as determined above.

Now the arrangement is calibrated and the focused reflectivity is a linear function of the reflectivity of the
recorded layer, independently from the reflectivity of the entrance surface.
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D.2 Measuring method

a) Reflectivity in Rewritable Area
A method of measuring the reflectivity with an Optical Head

1) Measure the reflective light power Dg from the reference disk with calibrated reflectivity Rs.
2) Measure the reflective light power D, from Mirror field.

3) Calculate the disk reflectivity Ry in the Rewritable Area as follows:

R
Rd :—SXDm

Us

b) Reflectivity|in Embossed Area
A method [of measuring the reflectivity by an Optical Head

1) Measpre the reflective light power Ds from the reference disk with calibrated reflgétiyity Ry.

2) Measfire the reflective light power /14 from Embossed Area (see figure 48).

3) Calcuflate the disk reflectivity R4y in the Embossed Area as follows:

R

_ S
Ryyp =—x1Ijun
S
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