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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 1SO 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. 1ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with 1SO and |EC, aso take part in the work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field of information technology, 1SO and IEC have established a joint technical committee, I1SO/IEC JTC 1. Draft
International Standards 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 vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of patent rights.
SO and |EC shall not be held responsible for identifying any or all such patent rights.

International Standard I SO/IEC 20563 was prepared by JSC (as Standard JIS X.6245:1999) with document support and
contribution from ECMA and was adopted under a special "fast-track procedure”, by Joint Technical Committee JTC 1,
Information technology, in parallel with its approval by national bodies of 1SO and IEC.

Annexes A to N form a normative part of this International Standard. Annexes Pto T are for information only.

Viii © ISO/IEC 2001 — All rights reserved



INTERNATIONAL STANDARD ISO/IEC 20563:2001(E)

| nfor mation technology — 80 mm (1,23 Gbytes per side) and 120 mm
(3,95 Gbytes per side) DVD-recordable disk (DVD-R)

Section 1 — General

1 Scope

This International Standard specifies the mechanical, physical and optical characteristics of an 80 mm and a 120 mm DVD -
Recordable disk to enable the interchange of such disks. It specifies the quality of the pre-recorded, unrecorded and the
recorded signals, the format of the data, the format of the information zone, the format of the unrecorded zone, and the
recording method, thereby allowing for information interchange by means of such disks. This disk is identified as a DVD -
Recordable (DVD-R) disk. Once data has been recorded on a DVD-R disk it cannot be modified. It can be read many times.
Further data may be appended.

This International Standard specifies

e 80 mm and 120 mm nominal diameter disks that may be either single or double sided,
« the conditions for conformance,

¢ the environmentsin which the disk isto be operated and stored,

¢ the mechanica and physical characteristics of the disk, so as to provide mechanical interchange between data processing
systems,

e the format of the pre-recorded information on an unrecorded disk, including the physical disposition of the tracks and
sectors, the error correcting codes and the coding method used,

¢ theformat of the data and the recorded information on the disk, including the physical disposition of the tracks and sectors,
the error correcting codes and the coding method used,

¢ the characterigtics of the signals from pre-recorded and unrecorded areas on the disk, enabling data processing systems to
read the pre-recorded information and to write to the disks,

e the characteristics of the signals recorded on the disk, enabling data processing systems to read the data from the disk.

This International Standard provides for interchange of disks between disk drives. Together with a standard for volume and file
structure, it provides for full datainterchange between data processing systems.

2 Conformance
21 Optical Disk

A claim of conformance shall specify the type of the disk, i.e. its size and whether it is single-sided or double sided. An optical
disk shall be in conformance with this International Standard if it meets the 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.

2.3 Receiving system

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

3 Nor mative refer ences

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

|EC 60950 Safety of information technology equipment
SO 105-B02 Textiles - Tests for colour fastness - Part BO2: Colour fastnessto artificial light: Xenon arc fading lamp test

© ISO/IEC 2001 — All rights reserved 1
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4

Terms and definitions

For the purpose of this International Standard, the following terms and definitions apply.
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Adhesive layer: A layer of adhesive material bonding together the two parts of the disk.

Channel bit: The elements by which, after modulation, the binary values ZERO and ONE are represented on the disk
by marks.

Clamping Zone: The annular part of the disk within which a clamping force is applied by a clamping device.

Digital Sum Value (DSV): The arithmetic sum obtained from a bit stream by allocating the decimal value 1 to bits set
to ONE and the decimal value—1 to bits set to ZERO.

Disk Reference Plane: A plane defined by the perfectly flat annular surface of an ideal spindle onto which the
Clamping Zone of the disk is clamped, and which is normal to the axis of rotation.

Dummy substrate: A layer which may be transparent or not, that is provided for the mechanical support of the disk
and/or of arecorded layer.

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

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 on the centre of the
groove.

Land: The area between the grooves.

Optical disk: A disk that accepts and retains information in the form of recorded marks in a recording layer and that
can be read by an optical beam.

Physical sector number: A serial number allocated to the physical sectors on the disk.

Read-only disk: An optical disk in which the information has been recorded during manufacture of the disk. The
information cannot be modified and can only be read from the disk.

Recording layer: A layer of the disk on, or in, which datais recorded.
Reed-Solomon code: An error detection and/or correction code for the correction of errors.
Reserved field: A field set to all ZEROs unless otherwise stated, and reserved for future standardization.

Sector: The smallest addressable part of a track in the information zone of a disk that can be accessed independently
of other addressable parts.

Space: The areain atrack between successive marks

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

Track: A 360° turn of a continuous spiral.

Track pitch: The distance between adjacent average physical track centrelines of the wobbled grooves for the
unrecorded disk, or between adjacent physical track centrelines of the train of recorded marks for the recorded disk,
measured in the radial direction.

Zone: An annular area of the disk.

Conventions and notations
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
valuesfrom 1,235 to 1,275.

Numbersin 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 bitsis denoted by ZERO and ONE.

Numbersin binary notations and bit patterns are represented by strings of digits 0 and 1, with the most significant bit shown to

the left.

Negative values of numbersin binary notation are given as Two’s complement.

© ISO/IEC 2001 — All rights reserved
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In each field the data is recorded so that the most significant byte (MSB), identified as Byte 0, is recorded first and the least
significant byte (LSB) last. In afield of 8n bits, bit b(8n_1) shall be the most significant bit (msb) and bit by, the least significant

bit (Isb). Bit bg,,. 1) is recorded first.

52 Names
The names of entities, e.g. specific tracks, fields, areas, zones, etc. are given acapital initial.

6 List of acronyms

6.1 General

BP Byte Position

BPF Band Pass Filter

CLV Constant Linear Velocity
CPR_MAI Copyright Management Information
DSV Digital Sum Vaue

ECC Error Correction Code

EDC Error Detection Code

HF High Frequency

ID Identification Data

IED ID Error Detection (code)
LPF Low-Pass Filter

LSB Least Significant Byte

MSB Most Significant Byte

NRZI Non Return to Zero Inverted
OPC Optimum Power Control
PBS Polarizing Beam Splitter
PCA Power Calibration Area

Pl Parity (of the) Inner (code)
PO Parity (of the) Outer (code)
PUH Pick-Up Head

RMA Recording Management Area
RMD Recording Management Data
RS Reed-Solomon (code)

SYNC Code Synchronization Code

Isb least significant bit

msb most significant bit

7 General description

The 80 mm and 120 mm optical disks that are the subject of this International Standard consist of two substrates bonded
together by an adhesive layer, so that the recording layer (single-sided disk) or recording layers (double-sided disk) are 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 DV D-Recordable Disk (DVD-R) may be either double-sided or single-
sided with respect to the number of recording layers. A double-sided disk has arecording layer on the inside of each substrate.
A single-sided disk has one substrate with the recording layer on the inside and a dummy substrate without a recording layer.
An unrecorded DVD-R disk provides for the data to be irreversibly written by a drive. A recorded disk provides for the data to
be read many times by an optical beam of adrive. A recorded DVD-R disk is equivalent to a DVD-Read-Only Disk. Figure 1
shows schematically a double-sided and a single-sided disk.

Type 1S consists of a substrate, a single recording layer, an adhesive layer, and a dummy substrate. The recording layer can be
accessed from one side only. The nominal capacity is 1,23 Gbytes for an 80 mm disk and 3,95 Gbytes for a 120 mm disk.

Type 2S consists of two substrates, two recording layers, and an adhesive layer. From one side of the disk only one recording
layer can be accessed. The hominal capacity is 2,26 Gbytes for an 80 mm disk and 7,9 Gbytes for a 120 mm disk.

© ISO/IEC 2001 — All rights reserved 3
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97-0122-A
Figure 1 — Disk outline
8 General requirements

8.1 Environments
8.1.1 Test environment
The test environment is the environment where the air immediately surrounding the disk has the following properties.

a) For dimensional measurements b) For other measurements
temperature : 23°C+t2°C 15°Cto35°C
relative humidity: 45 % to 55 % 45%1to 75 %
atmospheric pressure: 86 kPato 106 kPa 86 kPato 106 kPa

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

8.1.2 Operating environment
8.1.2.1 Recorded and unrecorded disk

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

Disks used for data interchange shall be operated under the following conditions, when mounted in the drive supplied with
voltage and measured on the outside surface of the disk.

The disk exposed to storage conditions shall be conditioned in the operating environment for at least two hours before
operating.

temperature: -25°Cto70°C
relative humidity: 3%1t095 %
absolute humidity: 0,5 g/m® to 60 g/m®
temperature gradient: 15 °C/h max.
relative humidity gradient: 10 %/h max.

There shall be no condensation of moisture on the disk.

8.1.2.2 Unrecorded disk environmental conditionsduring recording

The disk exposed to storage conditions shall be conditioned in the recording environment for at least two hours before
operating.

4 © ISO/IEC 2001 — All rights reserved
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temperature: -5°Cto55°C
relative humidity: 10 %t0 95 %
absolute humidity: 0,5 g/m°to 30 g/m?

There shall be no condensation of moisture on the disk.

8.1.3 Storage environment

The storage environment is the environment where the air immediately surrounding the optical disk shall have the following
properties.

temperature: -20°Cto 50 °C
relative humidity: 5%to0 90 %
absolute humidity: 1 g/m®to 30 g/m®
atmospheric pressure: 75 kPato 106 kPa
temperature variation: 15 °C /h max.
relative humidity variation: 10 %/h max.

Recorded and unrecorded disks shall be in conformance to clauses 12 and 14 after being subjected to the light fastness test. See
annex L.

8.1.4 Transportation

This International Standard does not specify requirements for transportation; guidance isgivenin annex T.

8.2 Safety requirements

The disk shall satisfy the requirements of Standard I|EC 60950, when used in the intended manner or in any foreseeable use in
an information system.

8.3 Flammability

The disk shall be made from materials that comply with the flammability class for HB materias, or better, as specified in
Standard IEC 60950.

9 Refer ence measurement devices

The reference measurement devices for recorded disks and for unrecorded disks shall be used for the measurements of optical
parameters for conformance with this International Standard. The critical components of these devices have specific properties
defined in this clause.

9.1 Pick Up Head (PUH)
9.1.1 PUH for measuring recorded disks

The optical system for measuring the optical parameters is shown in figure 2. It 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 measurement. The combination of the
polarizing beam splitter C with the quarter-wave plate D separates the incident optical beam and the beam reflected by the
optical disk F. The beam splitter C shall have a p-s intensity/reflectance ratio of at least 100. Optics G generates an astigmatic
difference and collimates the light reflected by the recorded layer of the optical disk F for astigmatic focusing and read-out.
The position of the quadrant photo detector H shall be adjusted so that the light spot becomes a circle the centre of which
coincides with the centre of the quadrant photo detector H when the objective lens is focused on the recorded layer. An
example of such a photo detector H is shown in figure 2.

© ISO/IEC 2001 — All rights reserved 5
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J
L, Iy, I, 1y % Read Channel

T i
N
N

Quadrant photo detector H

]

=
T

A B C E F
97-0019-A
A Laser diode F Optical disk
B Collimator lens G Opticsfor the astigmatic focusing method
C Polarizing beam splitter H Quadrant photo detector
D Quarter-wave plate lo g 1 Ig Output currents from the quadrant photo detector
E Objectivelens J d.c. coupled amplifier

Figure 2 — Optical system of PUH for measuring Recorded disk
The characteristics of the PUH shall be asfollows.

Wavelength (1) 650 nm+ 5nm

Polarization circularly polarized light

Polarizing beam splitter shall be used unless otherwise stated
Numerical aperture 0,60 + 0,01

Light intensity at the rim of the pupil of the objective lens 60 % to 70 % of the maximum intensity

level inradia direction, and over 90 % of the
maximum intensity level in the tangential
direction

Wave front aberration 0,033 A rms max.

Relative intensity noise (RIN)
10 log [(a.c. light power density / Hz) / d.c. light power ] -134 dB/Hz max.

9.1.2 PUH for measuring unrecorded disks

The optical system for measuring the parameters is shown in figure 3. The optical system shall be used to measure the
unrecorded disk specifications and for the recordings that are necessary for disk measurements. Different components and
locations of the components are permitted, provided that the performance remains the same as the set-up in figure 3. The
optical system shall be such that the detected light reflected from the entrance surface of the disk is minimized so as not to
influence the accuracy of the measurements.

6 © ISO/IEC 2001 — All rights reserved
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d c H
4
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97-0123-A
A Laser diode F Optical disk
B Collimator lens G Quadrant photo detector
C Polarizing beam splitter Hq, Hy, Hy Hy  d.c.-coupled amplifier
D Quarter-wave plate lo 1o 1o Iy Output currents from the quadrant photo

Objective lens

detector

Figure 3 — Optical system of PUH for measuring unrecor ded disks

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:

Wavelength (A)
Polarization
Numerical aperture

Light intensity at the rim of the pupil of the objective lens

Wave front aberration

Relative intensity noise (RIN) of the laser diode
101og [(a.c. light power density /Hz) / d.c. light power ]

9.2 M easur ement conditions
9.2.1 Recorded and unrecorded disk

Scanning velocity at a Channel bit rate of 26,15625 Mbit/s

Clamping force
Clamping Zone
Tapered cone angle

© ISO/IEC 2001 — All rights reserved

635nm =5nm
circularly polarized light
0,60 = 0,01

Over 35 % of the maximum intensity level in
the radial direction and over 50 % of the
maximum intensity level in the tangential
direction

0,033 A rms max.
- 130 dB/Hz max.

3,84 m/s £ 0,03 m/s
20N*05N

See 10.5 and annex A.
40,0°+ 0,5° see annex E
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9.22 Recorded disk

The measuring conditions for the recorded disk operational signals shall be as specified in annex F.
9.23 Unrecorded disk

The measuring conditions for the unrecorded disk operational signals shall be as specified in annex N
9.3 Normalized servo transfer function

In order to specify the servo system for axial and radial tracking, a function Hg is used (equation I). It specifies the nominal
values of the open-loop transfer function H of the Reference Servo(s) in the frequency range 23,1 Hz to 10 kHz.

Hsio)= 3 2] x— @o 0)
3w,
where
o =2nf
0g =2nfq
= I

foisthe 0 dB crossover frequency of the open loop transfer function. The crossover frequencies of the lead-lag network of the
servo are given by

lead break frequency: f1=fox 13
lag break frequency fo=fox3

9.4 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 4.

Gain (dB)

A
86,0

66,0
62,3

44,1
40,6

9.6 23.1 700 0000 "~

Frequency (Hz)
96-0297-A

Figure 4 — Reference servo for axial tracking
Bandwidth 100 Hz to 10 kHz
| 1+H | shall bewithin 20 % of | 1+Hg]| .
The crossover frequency fq = og / 2n shall be specified by equation (II), where o5, shal be 1,5 times larger than the

expected maximum axial acceleration of 8 m/s?. The tracking error €mnax Shall not exceed 0,23 um. Thus, the crossover
frequency fq shall be

8 © ISO/IEC 2001 — All rights reserved
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1 Bamm _ 1 [8x15x3

fo= — = =20kH g
07 27\ enx  2710,23x10°° z )

The axial tracking error e, isthe peak deviation measured axially above or below the O level.
Bandwidth 23,1 Hzto 100 Hz
| 1+ H | shal be within the limits defined by the following four points.

40,6 dB at 100 Hz (| 1+Hs | -20% at 100 Hz)
66,0 dB at 23,1 Hz (| 1+Hs | -20%at 231 Hz)
86,0 dB at 23,1 Hz (| 1+ Hs | - 20% at 23,1 Hz add 20 dB)
44,1 dB at 100 Hz (| 1+ Hs | +20%at 100 Hz)

Bandwidth 9,6 Hzto 23,1 Hz
| 1+H | shall be between 66,0 dB and 86,0 dB.
9.5 Reference servo for radial tracking

For an open-loop transfer function, H, of the Reference servo for radial tracking, | 1+ H | shall be limited within the shaded
areashown in figure 5.

The radia track deviation is the peak deviation measured radially inward or outward from the O level.
Bandwidth from 100 Hz to 10k Hz
| 1+H | shall bewithin 20 % of | 1+Hg] .

The crossover frequency fo = @, / (21) shall be given by the equation (I11), where 0o shall be 1,5 times as large as the
expected radial acceleration of 1,1 m/s” and e, shall not exceed 0,022 um. Thus the crossover frequency fo shall be :

1 | XC 1 [11x15x%x3
f,=— | = — = 24KkHz
2r e 27 \ 0,022 x 10
max

Bandwidth from 23,1 Hz to 100Hz

()

| 1+ H | shall be within the limits enclosed by the following four points.

43,7 dB at 100 Hz (] 1+ Hs|-20%at 100 Hz)
69,2 dB at 23,1 Hz (] 1+Hs|-20%at 23,1 Hz)
89,2 dB at 23,1 Hz (] 1+Hs|-20%at 23] Hz add 20 dB )
47,3 dB at 100 Hz (| 1+Hs|+20%at 100 Hz)

Bandwidth from 9,6 Hz to 23,1 Hz
|1+ H | shall be between 69,2 dB and 89,2 dB.
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Gain (dB)‘
89,2

69,2
67,1

473
43,7

\4

9,6 23,1 100 10 000
96-0298-A Frequency (Hz)

Figure 5 — Reference servo for radial tracking
Section 2 — Dimensional, mechanical and physical characteristics of the disk

10 Dimensional characteristics (figures6, 7, and 8)

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. Figures 6, 7
and 8 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.

Reference Plane P is the primary Reference Plane. It is the plane on which the bottom surface of the Clamping Zone (see 10.4)
rests.

Reference Plane Q isthe plane parallel to Reference Plane P at the height of the top surface of the Clamping Zone.
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Figure 6 — Areas of the disk
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Figure7 — Rim area
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15,00
mm min.

97-0001-A
Figure 8 — Hole of the assembled disk

10.1  Overall dimensions (figure 6)
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 adummy substrate shall have a diameter

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

The diameter of the hole of an assembled disk, i.e. with both parts bonded together, shall be 15,00 mm min. See figure 8. 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 rounded radius shall be 0,1 mm max. The chamfer shall
extend over a height of 0,1 mm max.

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

+ 0,30 mm
€;=1,20mm
- 0,06 mm

10.2  First transition area (figure 6)

In the area defined by d, and

d; = 16,0 mm min.

the surface of the disk is permitted to be above the Reference Plane P and/or below Reference Plane Q by 0,20 mm max.

10.3  Second transition area (figure 6)
This area shall extend between diameter d; and diameter

d,4 = 22,0 mm max.

In this area the disk may have an uneven surface of burrs up to 0,05 mm max. beyond Reference Planes P and/or Q.

104  Clamping Zone (figure 6)
This zone shall extend between diameter d, and diameter

ds = 33,0 mm min.

Each side of the Clamping Zone shall be flat within 0,1 mm. The top side of the Clamping Zone, i.e. that of Reference Plane Q
shall be parallel to the bottom side, i.e. Reference Plane P within 0,1 mm.
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In the Clamping zone the thickness e, of the disk shall be

+ 0,20 mm
e =1,20mm
-0,10mm

10.5 Third transition area (figure 6)
This area shall extend between diameter ds and diameter

dg = 44,0 mm max.

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

h; = 0,25 mm max.

or below Reference Plane Q by

h, = 0,10 mm max.

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

hs = 0,10 mm max.

or below Reference Plane P by

h,=0,25 mm max.

10.6 R-Infor mation Zone

The R-Information Zone shall extend from the beginning of the Power Calibration Areato the beginning of the Lead-in Zone
as specified in clause 28.

In the R-Information Zone the thickness of the disk shall be equal to e; specifiedin 10.1

The R-Information Zone shall be accessed for recording only

10.6.1 Sub-divisions of the R-Information Zone
The main parts of the R-Information Zone are

e the Power Calibration Area (PCA)
¢ the Recording Management Area (RMA)

10.7 Information Zone (figure 6)
The Information Zone shall extend from the beginning of the Lead-in Zone to diameter d,, the value of which is specified in
table 1.

In the Information Zone the thickness of the disk shall be equal to e; specified in 10.1.

10.7.1 Sub-divisions of the Infor mation zone
The main parts of the Information Zone are

¢ thelLead-in Zone

« theDataZone

¢ theLead-out Zone

10.7.1.1L ead-in Zone (figure 6)

The Lead-in Zone shall start at d; = 45,2 mm max. and end at dg

10.7.1.2Data Zone (figure 6)
The Data Zone shall start at

+0,0mm
dg = 48,0 mm

-0,4mm

and shall end at
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dg = 116,0 mm max. for the 120 mm diameter disk and

dg = 76,0 mm max. for the 80 mm diameter disk.

10.7.1.3Lead-out Zone (figure 6)

The Lead-out Zone shall start at dy and shall end at d,, The value of d; depends on the length of the Data Zone as shown in

table 1.

10.8

Table 1 — End of the Information Zone

Outer diameter dg of the
Data Zone

Value of diameter dfor the
120 mm disk

Value of diameter dy,for the
80 mm disk

Lessthan 68,0 mm

70,0 mm min.

68,0 mm to 115,0 mm Outer diameter of the Data
Zone + 2,0 mm min.
115,0 mmto 116,0 mm 117,0 mm min.

Less than 68,0 mm

68,0 mm to 75,0 mm

75,0 mmto 76,0 mm

70,0 mm min.

Outer diameter of the Data
Zone + 2,0 mm min.

77,0 mm min.

Track geometry

In the R-Information Zone and Information Zone tracks are constituted by a 360° turn of a spiral.
Thetrack pitch averaged over the data zone shall be 0,80 + 0,01 um.
The maximum deviation of the track pitch from 0,80 um shall be + 0,04 um.

10.9 Channd bit length

The R-Information Zone and Information Zone shall be recorded in CLV mode. The Channel bit length averaged over the Data
Zone shall be 146,7 nm+ 1,5 nm.

10.10 Rimarea (figure?)
The rim area shall be that area extending from diameter

d;; =118,0 mm min. for the 120 mm disk or

dq; = 78,0 mm min. for the 80 mm disk

to diameter d; Inthis areathe top surface is permitted to be above Reference Plane Q by
hg = 0,1 mm max.

and the bottom surface is permitted to be below Reference Plane P by

he = 0,1 mm max.

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

€3 = 0,6 mmmin.
The outer edges of the disk shall be either rounded off with a rounding radius of 0,2 mm max. or be chamfered over
h; = 0,2 mm max.

hg = 0,2 mm max.
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10.11 Remark on tolerances

All heights specified in the preceding clauses and indicated by h, are independent from each other. This means that, for
example, if the top surface of the third transition area is below Reference Plane Q by up to h,, there is no implication that the

bottom surface of this area has to be above Reference Plane P by up to h;. Where dimensions have the same - generally
maximum - numerical value, this does not imply that the actual values have to be identical.
10.12 Labe

The label shall be placed on the side of the disk opposite the entrance surface for the information to which the label is related.
The label shall be placed either on an outer surface of the disk or inside the disk bonding plane. In the former case, the label
shall not extend over the Clamping Zone. In the latter case, the label may extend over the Clamping Zone. In both cases, the
label shall not extend over the rim of the centre hole nor over the outer edge of the disk. The label should not affect the
performance of the disk. Labels shall not be attached to either of the read out surfaces of a double sided disk.

11 Mechanical parameters
111 Mass
The mass of the 120 mm disk shall bein therange 13 gto 20 g.

The mass of the 80 mm disk shall beintherange6gto9g.
11.2  Moment of inertia

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

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

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.

114  Senseof rotation
The sense of rotation of the disk shall be counterclockwise as seen by the optical system.

115 Runout
11.5.1 Axial runout

When measured by the PUH with the Reference Servo for axial tracking, the disk rotating at the scanning velocity, the
deviation of the recorded layer from its nominal position in the direction normal to the Reference Planes shall not exceed 0,3
mm for the 120 mm disk and 0,2 mm for the 80 mm disk.

The residual tracking error below 10 kHz, measured using the Reference Servo for axia tracking, shall be less than 0,23 um.
The measuring filter shall be a Butterworth LPF, fc (-3dB): 10 kHz, slope : -80 dB/decade.

11.5.2 Radial runout
The runout of the outer edge of the disk shall be less than 0,3 mm, peak-to-peak.

The radial runout of tracks at the rotational frequency determined by the scanning velocity shall be less than 70 um, peak-to-
peak.

Theresidual tracking error below 1,1 kHz, measured using the Reference Servo for radial tracking, shall be less than 0,022 um.
The measuring filter shall be a Butterworth LPF, fc (-3dB) : 1,1 kHz, slope : -80 dB/decade.

The rms noise value of the residual error signal in the frequency band from 1,1 kHz to 10 kHz, measured with an integration
time of 20 ms, using the Reference Servo for radial tracking, shall be less than 0,016 um. The measuring filter shall be a
Butterworth BPF, frequency range (-3dB) : 1,1 kHz, slope :+80 dB/decade to 10 kHz, slope : - 80 dB/decade.

12 Optical parameters

121 Recorded and unrecorded disk parameters

12.1.1 Index of refraction

The index of refraction of the transparent substrate shall be 1,55 + 0,10
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12.1.2 Thicknessof the transparent substrate
The thickness of the transparent substrate shall be determined by its index of refraction as specified in figure 9.

Thickness
(mm)
A
(1,45; 0,643)
0,64 _| (1,56; 0,630)
(1,65; 0,630)

— &
0,62
0,60 — e

v
0,58 — (1,45 0,583)

w
(1,56; 0,570) (1,65; 0,570)

T T T >
! | | |

1,40 1,50 1,60 1,70 Index of
refraction

96-0300-A
Figure 9 — Substrate thickness as a function of the index of refraction

12.1.3 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 annex A, figure A.1. It shall meet the following requirements when measured according to annex A.

Inradia direction: o = 0,80° max.

Intangentia direction: o = 0,30° max.

12.1.4 Birefringence of thetransparent substrate

The birefringence of the transparent substrate shall be 100 nm max. when measured according to annex B.
12.2  Recorded disk reflectivity

When measured according to annex D and annex K, the reflectivity of the recorded layer(s) shall be

45 % to 85 % (PUH with PBS)
60 % to 85 % (PUH without PBS and with circular polarized light)

12.3  Unrecorded disk parameters
12.3.1 Polarity of reflectivity modulation
The reflectivity is high in unrecorded areas and changes to low in the recorded marks.

12.3.2 Recording power sensitivity variation
The variation in optimum recording power Py over the surface of the disk shall be P, + 0,05 P,
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Section 3 — Operational signals

13  Operational signalsfor recorded disk
13.1  Measurement conditions
The Pick Up Head (PUH) shall be as specified in 9.1.1.

The measurement conditions shall be as specified in 9.2.1 and 9.2.2

The HF signal equalizing for jitter measurement shall be as specified in annex F.
The reference servo for axial tracking shall be as specified in 9.3.

The reference servo for radial tracking shall be as specified in 9.4.

13.2  Read conditions
The power of the read spot shall not exceed 1,0 mW (continuous wave in the central spot).

13.3  Recorded disk high frequency (HF) signals

The HF signal is obtained by summing the currents of the four elements of the photo detector. These currents are modulated by
diffraction of the light beam at the recorded marks representing the information on the recorded layer. Recording power
conditions are specified in annex J. All measurements, except Jitter are executed on the HF signal before equalizing.

13.3.1 Modulated amplitude (figure 10)
The peak-to-peak value generated by the longest recorded mark and spaceis |y,

The peak value corresponding to the HF signal before high-pass filtering is 1 4.
The peak-to-peak value generated by the shortest recorded mark and spaceis | 5.
The zero level isthe signal level obtained when no disk isinserted.

These parameters shall satisfy following reguirements.

l14/ 1144 = 0,60 min.

I3/14 = 0,15 min.

The maximum value of (144 max. = 114n min. ) / 1141 max, Shall be as specified in table 2.

Table 2 — Maximum value of (1144 max. = 14H min) / 14H max.

Within one disk Within onerevolution
PUH with PBS 0,33 0,15
PUH without PBS 0,20 0,10

13.3.2 Signal asymmetry

The value of asymmetry shall satisfy the following requirements when a DVD-R disk is recorded at the optimum recording
power P, (see figure 10).

-0,05<[ (lygq +114.)/2-(Igq+13.)/21/114<0,15
where

(I44n *+ 114, ) / 2 isthe centre level of 1.,

(Iay + 15 )/ 2isthecentrelevel of 1.

13.3.3 Crosstrack signal

The cross-track signal is derived from the HF signal when low pass filtered with a cut off frequency of 30 kHz when the light
beam crosses the tracks (see figure 11). The low passfilter is alst-order filter.

The cross-track signal shall meet the following requirements.
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I/l = 0,10 min.
where I is the peak value of this signal and I is the peak-to-peak value.

134  Quality of signals
13.4.1 Jitter

Jitter isthe standard deviation o of the time variation of the digitized data passed through the equalizer. Thejitter of the leading
and the trailing edges is measured relative to the clock of the phase-lock 1oop and normalized by the Channel bit clock interval.

Jitter shall be less than 9,0 % of the Channel bit clock period, when measured according to annex F.

13.42 Randomerrors

A row of an ECC Block (see clause 18) that has at least 1 byte in error constitutes a Pl error. In any 8 consecutive ECC Blocks
the total number of Pl errors before correction shall not exceed 280.

13.4.3 Defects
The maximum diameter of local defects shall meet the following requirements

« forair bubblesit shall not exceed 100 pum,
« for black spots causing birefringence it shall not exceed 200 um,
« for black spots not causing birefringence it shall not exceed 300 um.

In addition, over a distance of 80 mm in scanning direction of tracks, the following requirements shall be met

« thetotal length of defects larger than 30 pum shall not exceed 300 pm,

* there shall be at most 6 such defects.

135 Servosignals

The output currents of the four quadrants of the quadrant photo detector shown in figure 12 are identified by I, 1, I, and | .

13.5.1 Differential phasetrackingerror signal

The differential phase tracking error signal shall be derived from the phase difference between diagona pairs of detectors
elements when the light beam crosses the tracks : Phase (1, + 1)) - Phase (I, + 1) , see figure 13. The differential phase tracking

error signal shall be low-pass filtered with a cut-off frequency of 30 kHz, see annex C. This signal shall meet the following
reguirements.

Amplitude

At the positive 0 crossing 4t /T shall beintherange 0,5to0 1,1 at 0,10 um radial offset, where 4t isthe average time difference
derived from the phase difference between diagonal pairs of detector elements, and T is the Channel bit clock period.

Asymmetry (figure 13)
The asymmetry shall meet the following requirement.

LESlE!

<0,2
|T1 +T2|

where

« T, isthepositive peak valueof at/T
»  T,isthenegative peak value of at/T.

13.5.2 Tangential push-pull signal
This signal shall be derived from the instantaneous level of the differential output (1, + 14) - (I + I ). It shall meet the
following requirement, see figure 14.

[(|a+|0,)—(|,o+|c)}pp

<09
l14
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1, A /Light beam
< >/ — 5 Tangential direction
Id Ic
97-0047-A
Figure 12 — Quadrant photo detector
A AN AT A
Tl
_ -Tp
At | 0Level
T
T2
»  Radial spot displacement
97-0005-A

© ISO/IEC 2001 — All rights reserved

Tp: Track pitch
Figure 13 — Differential phase tracking error signal

19



ISO/IEC 20563:2001(E)

Recorded mark

97-0004-A

Figure 14 — Tangential push-pull signal

14  Operational signalsfor theunrecorded disk

141  Measurement conditions

e Thedrive optical Pick Up Head (PUH) for measurement of the unrecorded disk parameters and for making the recordings
necessary for disk measurements shall be as specified in 9.1.2.

e The measurement conditions shall be as specified in 9.2.1 and 9.2.3
» Thereference servo for axial tracking shall be as specified in 9.3.
» Thereference servo for radial tracking shall be as specified in 9.4.

14.2  Recording conditions

e General recording strategy : In groove

e Optimum recording power : Determined by OPC specified in annex J
e Optimum recording power range of all disks 16,0mW <Py <12,0mwW

» Biaspower Py <0,7mwW

¢ Recording power window :Pp+ 025 mwW

14.3 Basicwrite strategy for media testing

During the recordings necessary for disk measurements (using the PUH specified in 9.1.2) the laser power is modulated
according to the basic write strategy (see figure 15).

Each write pulse of length 4T to 11T and 14T consists of two parts, a top pulse and a multiple-pulse train with T representing
the length of one clock period.

The write pulse of length 3T uses the top pulse only.

The top pulse is generated by reducing the recording data width from its leading edge and ending it 3T from the leading edge
time of the recording data. The top pulse width (Ttop) shall be selected according to the recording data length (Twd), as
specified below.

The multiple-pulse train starts at 3T from the leading edge time of the recording data and ends at the trailing edge time of the
recording data. Its width (Tmp) shall be independent of the recording data length.

The recommended value of each parameter is
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Ttop = 1,25T when Twd = 3T
Ttop = 1,20T when Twd > 4T
Tmp =0,65T

Refer to annex P for recommended variations in write strategy.

. A Twd (3T)
recording data : : | Twd (8T)! : : - :
o T A
| | | | | | | g : : | |
VY 1 - ”””””””E’””:” j T
write pulse E v | Ttop Tmp | + | Ttop
PO : : ‘: L < E : ‘I L
= - - - /= —
Pb
0 Level Y Y
98-0018-A

Figure 15 — Basic write strategy

144  Servosignals
The output currents of the four quadrants of the quadrant photo detector arel, Iy, 1., and |4 shown in figure 16.

14.4.1 Radial push-pull tracking error signal

The radial push-pull tracking error signal is derived from the differential output of the detector elements when the light beam
crosses the tracks and shall be [(1, + 1) - (I +1y)]. The radial push-pull tracking error signal shall be measured with the PUH

specified in 9.1.2 before and after recording and is low pass filtered with a cut-off frequency 30 kHz.

Theradial push-pull amplitude before recording (PPb) and after recording (PPa) shown in figure 17 are defined as :
PPb, PPa= [ (I, 1p) - (g + 1) lac/ [+ Ip+1c+ 1) lac

The radia push-pull ratio (PPr) is defined as

PPr = PPb / PPa.

The above parameters must meet the following requirements.
¢ PPbsigna amplitude: 0,18 < PPb < 0,36

e PushPull ratio: 05<PPr<1,0

e Variationin PPb signal: APPb <15 %

where APPb = [(PPb) max. - (PPb) min.] / [(PPb) max.+ (PPb) min.]
e APPb shall be measured over the entire disk surface (from 22 mm to 58,5 mm radii).

14.4.2 Crosstrack signal before recording (Radial Contrast = RC)
The cross track signal for the recorded disk is specified in 13.3.3

The cross track signal before recording (Radial Contrast = RC) shown in figure 18 is defined as follows for the servo
electronics: RC = 2x(ly-11p) / (I + 11p) @nd shall be greater than 0,05
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Figure 16 — Quadrant photo detector
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Figure 17 — Radial push-pull tracking error signal
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Figure 18 — Cross-track signal before recording (radial contrast)

14.4.3 Defects
The requirements are the same as for 13.4.3.

145 Addressing signals
The output currents of the four quadrants of the split photo detector are |, I, I,and |4 as shown in figure 16.

145.1 Land Pre-pit signal

The Land Pre-pit signal is derived from the instantaneous level of the differential output when the light beam is following a
track and shall be [(1+ 1) - (I:+1y)]. This differential signal shall be measured by the PUH specified in 9.1.2 before and after

recording.

The Land Pre-pit signal amplitude before recording (LPPb) and after recording (LPPa) are defined as:
LPPb, LPPa= [ (I,+1p) - (g +1g) lop/ [ (14+ 1+ 1. +1g) | dec.

| I+l - +1y | o-p shall be measured at the average point of maximum and minimum signals.

See figure 19 and annex Q.

The above parameters shall meet the following requirements.

e LPPbsigna amplitude: LPPb=0,18+ 0,04
e LPPasignal amplitude: LPPa>0,14

¢ Block error ratio of LPPb: BER < 3%

¢ Block error ratio of LPPa: BER <5 %
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Figure 19 — Land Pre-pit signal

14.5.2 Groovewobblesignal

The groove wobble signal is derived from the differential output when the light beam is following atrack and is[(I+ 1) - (I.*+
I9)]. The groove wobble signal shall be measured by the PUH specified in 9.1.2 before and after recording.

The groove wobble signal amplitudes before recording (WOb) and after recording (WOa) are defined as:
WOb, WOa = [(I,+ 1) - (I.+ 1] pp

The above parameters shall meet the following requirements.

The locking frequency for the groove wobble shall be 8 times the SY NC frame frequency.

CNR of Wob shall be greater than 35 dB (RBW = 1 kHz)

CNR of Woa shall be greater than 31 dB (RBW = 1 kHz)

The CNR of WOb and WOa shall be measured for the average value.

The normalized Wobble signal (NWO) is defined to derive the wobble amplitude in nanometres.

NWO = WOb / RPS and its value shall be 0,08 < NWO < 0,12 where RPS is the peak to peak value of the radial push-pull
signal amplitude [(I;+ Iy) - (I+ 14)] before recording, when the light spot crosses the tracks and is low pass filtered with a cut-

off frequency 30 kHz (see annex M).

14.5.3 Reation in phase between wobble and Land Pre-pit
The groove wobble signal and Land Pre-pit signal are derived from the differential output currents
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[(Ig+ 1) - (Ic+g)]. Therefore, when the photo detector elements (I, 1,,) are located at the outer side of the disk and groove

wobble is regarded as a sine wave, the relation in phase between groove wobble and Land Pre-pit (PWP) shall meet the
following requirement (see figure 20).

PWP =-90° + 10°
PWP

o

)

detected wobble signal

N

detected Land Pre-Pit signal

98-0022-A

Figure 20 — Relation in phase between wobble and Land Pre-pit

Section 4 — Data format

15 General

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

aData Frame,

a Scrambled Frame,
an ECC Block,

a Recording Frame,
aPhysical Sector

These steps are specified in the following clauses.

16 Data Frames (figure 21)

A Data Frame shall consist of 2 064 bytes arranged in an array of 12 rows each containing 172 bytes (see figure 21). The first
row shall start with three fields, called Identification Data (ID), the check bytes of an ID Error Detection Code (IED), and
Copyright Management Information (CPR_MAL), followed by 160 Main Data bytes. The next 10 rows shall each contain 172
Main Data bytes and the last row shall contain 168 Main Data bytes followed by four bytes for recording the check bits of an
Error Detection Code (EDC). The 2 048 Main Data bytes are identified as D to D, 47
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A

4 bytes

2 bytes

6 bytes

\4

172 bytes

IED

CPR_MAI|  Main Data 160 bytes (D, to Ds9)

Main Data 172 bytes (D4, to Ds5;)

Main Data 172 bytes (D53, to Dy;)

12
TOWS

Main Data 172 bytes (D¢ to D g70)

Main Data 168 bytes (D, ggo t0 Dyo47) EDC

97-0020-A

16.1 Identification Data (I1D)
Thisfield shall consist of four bytes the bits of which are numbered consecutively from bg (Isb) to bgq (msb), see figure 22.

4 bytes

Figure 21 — Data Frame

b3y by bo3 bo
Sector Information Sector Number
Figure 22 — I dentification Data (1 D)
b3y b3g bog bog by7 and byg b5 by
Sector Tracking Reflectivity Reserved Zone type Datatype Layer
Format type method number

Figure 23 — Sector Information of the I dentification Data (I1D)

The least significant three bytes, bits b to byg, shall specify the sector number in binary notation. The sector number of the
first sector of an ECC Block of 16 sectors shall be a multiple of 16.

The bits of the most significant byte shown in figure 23, the Sector information, shall be set as follows.

a) Sector format type

b) Tracking method

c) Réeflectivity

26

bit by,

bit b,
bit byg

shall be set to ZERO, indicating the CLV format type specified for
Read-only disk and Recordable disk.

shall be set to ZERO, indicating Pit tracking.

shall be set to ZERO, indicating the reflectivity is greater than
40% measured with PBS PUH.
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d) Reserved bit byg shall be set to ZERO.
€) Zonetype bit by; and bitb,g  shall be setto ZERO ZERO in the Data Zone.

shall be set to ZERO ONE in the Lead-in Zone.
shall be set to ONE ZERO in the Lead-out Zone.
f) Datatype bit by shall be set to ZERO, indicating Read-Only data.

shall be set to ONE, indicating Linking data.

g) Layer number bit by, shall be set to ZERO, indicating that through an entrance surface
only one recording layer can be accessed.

Other settings are prohibited by this International Standard.

16.2 ID Error Detection Code

When identifying all bytes of the array shown in figure 21 asCi,j fori =0to 11 and j = 0 to 171, the check bytes of the ID
Error Detection Code are represented by CO,j for j =410 5. Their setting shall be obtained asfollows.

5 )

IED(X) = > Co; ¥ = 1()x* mod Gg(¥)
=4

where

3 3_i
I(X)ZZOCOJX J
j=

1
Ge(x=]] (x+ak)
k=0
o represents the primitive root of the primitive polynomial
PX)=x8+x4+x3+x2+1

16.3  Copyright Management Infor mation (CPR_MAI)
This field shall consist of 6 bytes. Their setting is application dependent, for instance a video application. If this setting is not
specified by the application, the default setting shall be to set to all ZEROs.

Within alink sector (see clause 23.1) the CPR_MAI shall be set to all ZEROs.

16.4  Error Detection Code

This 4-byte field shall contain the check bits of an Error Detection Code computed over the preceding 2 060 bytes of the Data
Frame. Considering the Data Frame as a single bit field starting with the most significant bit of the first byte of the ID field and
ending with the least significant bit of the EDC field, then this msb will be b,g 511 and the Isb will be b,. Each bit b; of the

EDC shdll be asfollowsfori=31to0:
0 .
EDC(x)= Y bjx' = I(x)mod G(x)
i=31
where
32

I(x)=Y bix
i=16 511

G(X)=x32+x3L+x4+1

17 Scrambled Frames

The 2 048 Main Data bytes shall be scrambled by means of the circuit shown in figure 24 which shall consist of a feedback bit
shift register in which bitsr; (msb) to r, (Isb) represent a scrambling byte at each 8-bit shift. At the beginning of the scrambling
procedure of a Data Frame, positions ry, to rq shall be pre-set to the value(s) specified in table 3. The same pre-set value shall
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be used for 16 consecutive Data Frames. After 16 groups of 16 Data Frames, the sequence is repeated. The initia pre-set
number is equal to the value represented by bits b, (msb) to bit b, (Isb) of the ID field of the Data Frame. Table 3 specifies the

initial pre-set value of the shift register corresponding to the 16 initia pre-set numbers.
Table 3— Initial value of shift register

Initial pre-set  |Initial value Initial pre-set  |Initial value
number number

0) (0001) (8 (0010)
(€] (5500) 9 (5000)
2 (0002) (A) (0020)
3 (2A00) (B) (2002)
4 (0004) © (0040)
®) (5400) (D) (4002)
(6) (0008) (B) (0080)
(7 (2800) (F) (0005)

— »®

Tyg | T3 [ T [ Tn | Two | To | T8 | o7 | Te | Us | Ta | T3 | T2 | 1 | To

97-0021-A
Figure 24 — Feedback shift register for generating scramble data

The part of theinitial value of r; to ry is taken out as scrambling byte S,. After that, 8-bit shift is repeated 2 047 times and the
following 2 047 bytes shall be taken from r; to ry as scrambling bytes S; to S, 7. The Main Data bytes D, of the Data Frame
become scrambled bytes D’ where

D'y =Dy @S fory-pgio2047
@ stands for Exclusive OR.

18 ECC Block configuration

An ECC Block is formed by arranging 16 consecutive Scrambled Framesin an array of 192 rows of 172 bytes each (figure 25).
To each of the 172 columns, 16 bytes of Parity of Outer Code are added, then, to each of the resulting 208 rows, 10 byte of
Parity of Inner Code are added. Thus a complete ECC Block comprises 208 rows of 182 bytes each. The bytes of this array are
identified as B; ; asfollows, wherei is the row number and j the column number.

Bij fori =0to 191 and j = 0to 171 are bytes from the Scrambled Frames
Bij fori =192t0207 and j = 0to 171 are bytes of the Parity of Outer Code
Bi,j fori =010 207 and j = 172 to 181 are bytes of the Parity of Inner Code
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PI
< 172 bytes > < e
< y gD 10 bytes
By By, By 170 By 171 By 17 By 151
By B, B, 17 B, 7 B 7 B 151
B,y B, B, 170 B, 17 By 17 B, 151
192
rows
Bisgo o Bigos Big9.170 Bigo 171 Biso 172 Bigo 151
Biog Biog,i Boo,170 Biog,171 Biog,172 Biog 181
v Bioig Bioy Bio1,170 Bioim1 Bioi7 Biop 181
A
B B, Bigs.170 Big171 Big17 Bios 151
PO 7 7 7 7 7 7 VY
16 rows
Bio70 By, Byo7,170 Bo7.171 Bo7.172 Boo7.151
97-0022-A

Figure 25 — ECC block

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 Rj(x) to form the outer code RS
(208,192,17).

207 )
R j (X) = 2 Bi,jx207_' =1 J'(X)X:I'6 mod GPO(X)
i=192
where
©1 191-i
Lj(x)= 2. Bi,jx
i=0
15
Gpo(X)= H(x+ak)
k=0

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

181 .
Ri(x)= Y Bjx*® 1 =1;(x)x'% mod Gp(x)
j=172

a isthe primitive root of the primitive polynomial P(x) = x8 + x4+ x3+x2+1
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19 Recording Frames

Sixteen Recording Frames shall be obtained by interleaving one of the 16 PO rows at a time after every 12 rows of an ECC
Block (figure 26). Thisis achieved by re-locating the bytes B”- of the ECC Block as B, , for

m=i+int[i/12]andn=jfori <191
m=13(i-191)-landn=jfori > 192
whereint [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.

< 182 bytes >
T Boo | By Bz | | Bosr
Recording
~
13 = ~  Frame
rows No. 0
l Bio | B 1171 Biszz | | Brser
Biogg | oo Bio2171 | Biszazz | | Bioz1s1
T Bupg | oo Bia171 Bio172 | | Biz.1e1
Recording
~
13 = -~ Frame
rows No. 1
l Baso | B s 171 Basiz | | Bosrer
B1gag | cerrrrerenenenenn s Bios171 | Bugsizz | | Biesist
T Bugog | e 5180’171 5180’172 | _____ | B180’181
Recording
~ ~
13 = - Frame
rows No. 15
l B191’0 .......................................... 5191’171 5191’172 ----- B191’181
Bogro | v Bzt | Baozara | Buo7.181

97-0023-A

Figure 26 — Recording Frames obtained from an ECC Block

20 M odulation

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). Annex G specifies the conversion tables
to be applied. The Main Conversion table and the Substitution table specify 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 27).
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16 Channel bits
16-bit Code Words NRZ NRZI converted pulses
conversion : Exclusive-OR >

T |«

T =1 channel clock period

97-0024-A

Figure 27 — NRZI conversion

21  Physical Sectors

The structure of a Physical Sector is shown in figure 28. It shall consist of 13 rows, each comprising two Sync Frames. A Sync
Frame shall consist of a SYNC Code from table 4 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 Physical
Sector, the second by the second, and so on.

— 3Pt 1456 Pt 32 P —— 1456 —P
T svo SYs
SY1 SYS
SY2 SY5
SY3 SY5
SY4 SY5
SY1 SY6
13 SY2 SY6
rows SY3 SY6
SY4 SY6
SY1 SY7
SY2 SY7
SY3 SY7
v SY4 SY7
<4— Sync Frame ——»|4¢——— Sync Frame —/

Figure 28 — Physical sector

Recording shall start with the first Sync Frame of the first row, followed by the second Sync Frame of that row, and so on row-
by-row.
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Table4 — SYNC Codes

State 1 and State 2
Primary SYNC codes Secondary SYNC codes
(msb) (Isb) (msb) (Isb)
SY0 = 0001001001000100 0000000000010001 / 0001001000000100 0000000000010001
SY1 = 0000010000000100 0000000000010001 / 0000010001000100 0000000000010001
SY2 = 0001000000000100 0000000000010001 / 0001000001000100 0000000000010001
SY3 = 0000100000000100 0000000000010001 / 0000100001000100 0000000000010001
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 0000000000010001
SY5 = 0010001001000100 0000000000010001 / 0010001000000100 0000000000010001
SY6 = 0010010010000100 0000000000010001 / 0010000010000100 0000000000010001
SY7 = 0010010001000100 0000000000010001 / 0010010000000100 0000000000010001
State 3 and State 4
Primary SYNC codes Secondary SYNC codes
(msb) (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
SY5 = 1000100100000100 0000000000010001 / 1000000100000100 0000000000010001
SY6 = 1001000010000100 0000000000010001 / 1000000001000100 0000000000010001
SY7 = 1000100010000100 0000000000010001 / 1000000010000100 0000000000010001

The physical sector is a sector after the modulation by 8/16 conversion which adds a SYNC code to the head of every 91 bytes
in the Recording Frame.

22 Suppresscontrol of thed.c. component

To ensure a reliable radial tracking and a reliable detection of the HF signals, the low frequency content of the stream of
Channel bit patterns should be kept as low as possible. In order to achieve this, the Digital Sum Value (DSV, see 4.4) shall be
kept aslow as possible. At the beginning of the modulation, the DSV shall be set to 0.

The different ways of diminishing the current value of the DSV are asfollows.
Choice of SYNC Codes between Primary or Secondary SYNC Codes.
For the 8-hit bytesin the range 0 to 87, the Substitution table offers an alternative 16-bit Code Word for all States.

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 asto ensure that the RLL requirement is met.

a)
b)

0)

In order to use these possihilities, 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 SY NC Codes.
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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-hit byte is entered into Stream 1 and the other into Stream 2. This
operation is repeated each time case b) or ¢) occurs.

Whilst case b) always occurs at the same pattern position in both streams, case ¢) may occur in one of the streams and not in
the other because, for instance, the next State prescribed by the previous 8-bit byte can be 2 or 3 instead of 1 or 4. In that case
the following 3-step procedure shall be applied.

1) Comparethe| DSVI s of both streams.

2) If thel DSVI of the stream in which case c) occursis 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 ¢) 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| sare equal, the decision to choose Stream 1 or Stream 2 isimplementation-defined.

The procedure for case a) shall be as follows. At the end of a Sync Frame, whether or not case b) and or case ¢) have occurred,
the DSV of the whole Sync Frame is computed and the stream with the lower | DSV| is selected. If this DSV is greater than
+ 63 or smaller than -64, then the SYNC Code at the beginning of the Sync Frame changed from Primary to Secondary or vice
versa. If thisyields asmaller | DSVI, the change is permanent, if the| DSV/ is not smaller, the original SYNC Code is retained.
During the DSV computation, the actual values of the DSV may vary between -1000 and +1000, thus it is recommended that
the count range for the DSV be at least from -1 024 to +1 023.

23 Linking scheme
The Linking scheme shall be the specified method to append datain the Incremental Recording mode.

23.1  Linking sector

Linking shall be performed as shown in figure 29 between the 82nd and 87th bytes in the second SYNC frame of the first
Physical sector within the first ECC block of a new recording. This sector shall be referred to as the Linking sector.

Incremental Recording using Linking shall terminate at the 86th byte in the second SYNC frame of the Linking sector and
shall start between the 82nd and 87th bytesin the second SY NC frame of the Linking sector.

The Datatype (see clause 16.1) of the Linking sector shall be set to ZERO.

23.2 Linkinglossarea

A Linking loss area shall be set aside to prevent any degradation of the data reliability due to the influence of linking. The
minimum size of the Linking loss area shall be 2 048 bytes or 32 768 bytes. By choosing a Linking loss area of 2 048 bytes or
32 768 bytes, the user can obtain a greater user data capacity or higher reliability respectively.

A 32 768 bytes Linking loss area shall include the entire ECC block containing the Linking sector plus the Padding sectors of
the prior ECC block. In a 32 768 bytes Linking loss area, the Data type bit (see clause 16.1) of the 14 sectors following the
Linking sector shall be set to ONE.

A 2 048 bytes Linking loss area shall include only the Linking sector plus the padding sectors of the prior ECC block (see
figure 30).

All Main data bytes within a Linking loss area shall be set to (00).

23.2.1 Padding sectors

All sectors after the last sector containing user data in the last full ECC block of an incremental recording shall be Padding
sectors and shall be included in the Linking loss area. The Main Data bytes in these sectors shall be set to (00).

The Datatype of each of the Padding sectors and the Data type of the last sector containing user data shall be set to ONE.
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ECC Block (data =32 768 bytes)

Physical sector (26 SYNC Frames)

15t SYNC Frame

20d SYNC Frame

3rd SYNC Frame

SYNC SYNC |86 bytes SYNC ccl Ac¢
Previous recording
Start Area_ [ New recording
A 7y
goth g7th

98-0025-A

Figure 29 — Structure of Linking

4— ECC Block ————»4¢—— ECC Block ————|

Padding(00)
Last Recorded Address
Linking PI
Data of the
|:| Linking Loss Area
set to (00)
98-0026-A [ Data Type bit
set to : ONE

Figure 30 — The structure of ECC block with Linking L oss Area of 2 048 bytes

<4— ECC Block ———»<¢—— ECC Block ——»

Last Recorded Address
PI
Linking
Data of the
Linking Loss Area
set to (00)
98-0027-A
™ Data Type bit
set to : ONE

Figure 31 — The structure of ECC block with Linking Loss Area of 32 768 bytes
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Section 5— For mat of the I nformation Zone

24  General description of the Information Zone

The Information Zone shall be divided in three parts : the Lead-in Zone, the Data Zone and the Lead-out Zone. The Data Zone
is intended for the recording of Main Data. The Lead-in Zone contains control information. The Lead-out Zone alows for a
conti nuous smooth read-out.

24.1  Layout of theInformation Zone

The Information Zone shall be sub-divided as shown in table 5. The value of the radii indicated are nominal values for the first
Physical Sector and that of the last track of the last Physical Sector of a zone.

Table5— Layout of the Information Zone

Nominal radius Sector Number Number of
in mm of thefirst Physical
Physical Sector Sectors
Lead-in Zone 22,6 max. to 24,0
Initial Zone
Reference Code (02F000) 32
Zone
Buffer Zone 1 (02F020) 480
Control Data Zone (02F200) 3072
Buffer Zone 2 (O2FEOQ0) 512
Data Zone 24,0torq (030000)
L ead-out Zone rito350min. | r; to (r1+10)|ry to 585
for 120 mm disk when when when
r1< 34,0 34,0<r1 <575 | 57,5<r1 <38,0
L ead-out Zone rito350min. | r; to (r1+10)|ry to 585
for 80 mm disk when when when
r1< 34,0 34,0<r1 <375 | 37,5<r1 <38,0

24.2  Physical sector numbering
Thefirst physical sector of the Data Zone shall have the sector number (030000).

Physical sectors do not comprise gaps. They follow each other continuously from the beginning of the Lead-in Zone to the end
of the Lead-out Zone.

The physical sector number increases continuously from the beginning of the Lead-in Zone to the end of the Lead-out Zone.
Seefigure 32.
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Type A
< Information Zone >
Physical [ [ |
sector Lead-in Zone Data Zone Lead-out Zone
number
T ‘/7 Address

—  » Radi
(02FFFF) (030000) acius

97-0026-A

Figure 32 — Physical sector numbering

25 Lead-in Zone and L ead-out Zone

25.1 Lead-in Zone

The Lead-in Zone is the innermost zone of the Information Zone. It shall consist of the following parts (figure 33).
Initial Zone,

Reference Code Zone,

Buffer Zone 1,

Control Data Zone,
Buffer Zone 2.

The Sector Number of the first Physical Sector of each part isindicated in figure 33 in hexadecimal and in decimal notation.

In the case of incremental recording the Lead-in Zone shall be recorded sequentially without using the linking scheme except
the last ECC block (Linking Loss Area) in Lead-in Zone.
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Initial Zone

In al Physical Sectors
the Main Datais set to (00)

Sector N0.192 511 Sector No.(02EFFF)

Sector N0.192 512 Sector No.(02F000)
Reference Code Zone

32 Physical Sectors

Sector No. 192 544 Buffer Zone 1 Sector No.(02F020)
480 Physical Sectors
with the Main Data set to (00)
Sector N0.193 024 Control Data Zone Sector No.(02F200)

3072 Physical Sectors

Sector N0.196 096 Buffer Zone 2 Sector No.(02FEQ00)
512 Physical Sectors
with the Main Data set to (00)

Sector N0.196 608 Sector No.(030000)
Data Zone

Figure 33— Lead-in Zone

25.1.1 |Initial Zone

The Main Data of the Data Frames eventually recorded as Physical Sectorsin the Initial Zone shall have been set to (00). This
International Standard does not specify the number of Physical Sectorsin the Initial Zone. However, the Sector Number of the
first Physical Sector of the Data Zone is large enough so as to prevent a Sector Number O to occur in the Initial Zone.

25.1.2 Reference Code Zone

The Reference Code Zone shall consist of the 32 Physical Sectors from two ECC Blocks which generate a specific Channel bit
pattern on the disk. This shall be achieved by setting to (AC) al 2 048 Main Data bytes of each corresponding Data Frame.
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Moreover, no scrambling shall be applied to these Data Frames, except to the first 160 Main Data bytes of the first Data Frame
of each ECC Block (see annex R).

25.1.3 Buffer Zonel

This zone shall consist of 480 Physical Sectors from 30 ECC Blocks. The Main Data of the Data Frames eventually recorded
as Physical Sectorsin this zone shall have been set to (00).

25.1.4 Buffer Zone2

This zone shall consist of 512 Physical Sectors from 32 ECC Blocks. The Main Data of the Data Frames eventually recorded
as Physical Sectorsin this zone shall have been set to (00).

25.2 Control Data Zone

This zone shall consist of 3 072 Physical Sectors from 192 ECC Blocks. The content of the 16 Physical Sectors of each ECC
Block is repeated 192 times. The structure of a Control Data Block shall be as shown in figure 34.

Physical format information
2 048 bytes
Disk manufacturing information
2 048 bytes

Reserved

14 x 2 048 bytes

Figure 34 — Structure of a Control Data Block

25.2.1 Physical format information
Thisinformation shall comprise the 2 048 bytes shown in table 6 and described below.
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Table 6 — Physical format infor mation

BP Content 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
4t015 Data Zone alocation 12
16 to 31 Set to (00) 16
32t0 39 Start sector number of Border zone 8

40to 2 047 Set to (00) 2008

Byte 0 - Disk Category and Version Number

Bits by to b, shall specify the Version Number.
They shall be set to 0001, indicating this International Standard.

Bits b, to b, shall specify the Disk Category.
These bits shall be set to 0010, indicating a recordable disk.

Other settings are prohibited by this International Standard.

Byte 1 - Disk size and maximum transfer rate

Bits by to b shall specify the maximum transfer rate:

if set to 0000, they specify a maximum transfer rate of 2,52 Mbitg/s
if set to 0001, they specify a maximum transfer rate of 5,04 Mbitg/s
if set to 0010, they specify a maximum transfer rate of 10,08 Mbits/s

Bits b, to b, shall specify the disk size:

If the diameter of the disk is 120 mm ,they shall be set to 0000.
If the diameter of the disk is 80 mm, they shall be set to 0001.

Other settings are prohibited by this International Standard.

Byte 2 - Disk structure
Bits by to b, specify the Layer type.

They shall be set to 0010, indicating that the disk contains Recordable user data Zone(s).

Bit b, shall specify the track path. It shall be set to ZERO.

Bits by and by shall be set to (00), indicating that through an entrance surface only one layer can be accessed.

Bit b, shall be set to ZERO.
Other settings are prohibited by this International Standard.

Byte 3 - Recording density

Bits by, to b, shall specify the average track pitch.
They shall be set to 0001, indicating the average track pitch of 0,80 um.
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Bits b, to b, shall specify the average Channel bit length.
They shall be set to 0001, indicating 0,147 pm.

Bytes4to 15 - Data Zone allocation

Byte 4 shall be set to (00).

Bytes 5 to 7 shall be set to (030000) to specify the Sector Number 196 608 of the first Physical Sector of the Data Zone
Byte 8 shall be set to (00).

Bytes 9 to 11 shall specify the Sector Number of the last Rzone in the Bordered Area.

Byte 12 shall be set to (00)

Bytes 13 to 15 shall be set to (00)

Other settings are prohibited by this International Standard.

Bytes16to 31
These bytes shall be set to (00).

Bytes32to 39 - Start sector number of Border Zone
Bytes 32 to 35 shall specify the Sector Number of the first sector of the current Border Out (see annex H).
Bytes 36 to 39 shall specify the Sector Number of the first sector of the next Border In (see annex H).

When the Lead-in is recorded in the disk at once mode or in the Incremental Recording mode without BorderZone, these bytes
shall be set to (00).

Bytes40to 2 047
These bytes shall be set to (00).

25.2.2 Disk manufacturing information

This International Standard does not specify the format and the content of these 2 048 bytes. They shall be ignored in
interchange.

25.2.3 Reserved
These bytes shall be set to all ZEROs.

25.3 L ead-out Zone

The Main Data of the Data Frames eventually recorded as Physical Sectors in the Lead-out Zone shall have been set to (00).
This International Standard does not specify the number of Physical Sectorsin the Lead-out Zone.

Section 6 — Format of the Unrecorded Zone

26  General description of the Unrecorded Zone

The track of the Unrecorded Zone is formed by a continuous spiral pre-groove that extends from the inner part of the disk to
the outer diameter of the disk. The track is wobbled at a specified frequency to control the drive functions. The precise address
information for an unrecorded disk is embossed on the land between adjacent grooved regions.

The Unrecorded Zone shall be divided into two parts; the R-Information Zone and the Information Zone.
The R-Information Zone shall be divided into two parts; the Power Calibration Area and the Recording Management Area.

The Information Zone shown in figure 35 shall be divided as shown in 10.7.1 into three parts which have the same
configuration as a Read-only disk. Starting from the inner radius, these zones are the Lead-in Zone, Data Recordable Zone, and
Lead-out Zone. These three zones are essential and identical in principle to those same zones on a DV D-Read-Only disk. The
sequence of recording these three areas depends on the specific recording mode.
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The Recording Data shall be recorded in the pre-groove guided by the wobble and Pre-pit Information that is embossed in the
land.

The accurate start address before recording shall be determined by decoding the Pre-pit Information on the land.

26.1 Layout of the Unrecorded Zone

The Unrecorded Zone shall be sub-divided as shown in table 7. The first ECC block address (see clause 26.2) for some of the
zones are shown in table 7.

Table 7 — Layout of Unrecorded Zone

ECC block address of thefirst Number of blocks
block of the zone

R-Information Zone

Power Calibration Area (002080) 443
Recording Management Area (00223C) 701
Lead-In Zone

Data Zone (003000)

Lead-out Zone

26.2 ECC block address (see 27.3.2)

The ECC block address shall be the absolute physical address of the track.

The start and stop positions of each zone shall be defined using the ECC block address.
The address shall increase from the inside to outside diameter of the disk.

The address shall be embossed on the land as the Pre-pit Information.

26.3 ECC block numbering

The ECC block address increases continuously from the inner radius to the outer radius of the disk. The ECC block addressis
calculated by letting the ECC block address (see 27.3.2) of the block placed at the beginning of the Data Zone be (003000).
Thisfirst block of the Data Zone shall be located after the Lead-in Zone.

The Power Calibration Area and Recording Management Area shown in figure 35 shall be located before the Lead in Zone.

Power Calibration Area ecording Management Area

R-Information Zone Information Zone
J
——> < |
Lead-in Zone Data Recordable Zone Lead-out Zone
ECC
Block address
// ECC block address

/

(002FFF)— '\ (003000)

Radius —»
98-0028-A

Figure 35 — Pre-pit sector layout and ECC block humbering

27 Pre-pit Data for mat
27.1  General description

The Pre-pit Data is embossed as a sequence of Pre-pits on the land. The Pre-pit Data sequence corresponds to 16 sectors of the
same physical size as 1 ECC block to be recorded in the groove.
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One set of Pre-pits shall be given by 3 bits (b,,b;,by) every two SYNC frames. The first set of Pre-pits in a Pre-pit physical

sector isthe Pre-pit SYNC code . Thefirst bit of the first set of bitsis called the SYNC frame code bit. The first bit of the 3 bits
shall be located at the special position of the recorded SYNC code of the 16-bit Code Words in the groove. The assignment of
these bits shall be as shown in table 8.

Table 8 — Assignment of Land Pre-pit

b, b, bo

Pre-pit SYNC code in Even position 1 1 1
Pre-pit SYNC code in Odd position 1 1 0
Pre-pit data ONE 1 0 1

Pre-pit data ZERO 1 0 0

The assigned position of Pre-pits and the SYNC pattern of 16-bit Code words shall be as shown in figures 36 and 37. The
relation in phase between wobble and Land Pre-pit also shall be as specified in clause 14.5.3.

1 Pre-pit physical sector size

o [y

1 SYNC frame size
IMIIII.IIﬂII (22 J123 [ ]2

Grove to be recorded

I

Land

\

\
\
\
I

\
1 b | Y
| . |

L : T o iy R

Pre-pit SYNC Pre-pit SYNC Pre-pit data Pre-pit data

code on land code on land set to ONE set to ZERO
in Even position in Odd position

98-0029-A

Figure 36 — Track formation
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SYNC pattern recorded in pre-groove

XXXXX0010000000000000100 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
: : 8-to-16 modulation
SYNC code recorded in pit style

in Even position

——— — > { c—
: Pre-pit S d land
SYNC code recorded in land style rebit Syne code on

[1 [1 [1 :
. Pre-pit Sync code on land
1 . : in Odd position
1 [ Pre-pit data set to ONE
| Pre-pit data set to ZERO

detected wobble signal

98-0030-A

Figure 37 — Relationship of signalsrecorded in groove and land

There are two cases of Pre-pit position in two SYNC frames called Even position and Odd position. Normally the Pre-pit
should be recorded at the Even position. In mastering, when there is already a Pre-pit on the neighbouring land, the position of
the Pre-pits shall be shifted to the Odd position sequence. Such a case is described in figure 38.

Land Pre-Pit position

Inside on the disk surfzie/\

DRI AN

A \ ¢

Groove
Land

Groove
Land

Groove
Land
Groove
Land

Groove

\ |

iy =N
) W V) V) Vo

Outside on the disk surface YOV@Y lapped

|:| Even position
98-0058-A |:| 0Odd position
Figure 38 — Layout of land Pre-pit positioning
The Pre-pit physical sector shall be the minimum unit for constructing the Pre-pit block. The Pre-pit block shall be formed with
16 Pre-pit physical sectors.
The Pre-pit dataframe shall consist of 4 bits of relative address specified in 27.3.1 and 8 bits of user data.
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Pre-pit data shall be recorded in the user data area of the Pre-pit data frame. The Pre-pit data frame shall be as shown in figure
39.

The Pre-pit physical sector shall be a Pre-pit data frame after transforming 1 bit into 3 bits and adding Pre-pit SYNC code. The
Pre-pit physical sector shall be recorded on the land as part of the land Pre-pit recording. See figure 40 and table 8.

Relative address User data
4 hits 8 hits

Figure 39 — Pre-pit data frame structure

Pre-pit SYNC code Transformed relative address Transformed user data
3 bits 12 bits 24 bits

Figure 40 — Pre-pit physical sector structure

27.2  Prepit block structure
A Pre-pit data block shall be constructed with 16 Pre-pit data frames

The Pre-pit data block shall have two data parts, part A and part B.

Part A shall consist of 3 bytes of ECC block address (see clause 27.3.2) and 3 bytes of parity A (see clause 27.3.3), and relative
address 0000 to 0101 (see clause 27.3), thus Part A is constructed with 6 Pre-pit data frames.

Part B shall consist of 1 byte of Field ID, 6 bytes of disk information and 3 bytes of parity B and relative address 0110 to 1111.
Thus Part B is constructed with 10 Pre-pit data frames.

The Pre-pit physical block shall be constructed with 16 Pre-pit physical sectors which are constructed by transforming each 1
bit of Pre-pit data block to 3 bits and adding the Pre-pit SYNC code.

Thissignal processing shall be as shown in figure 41.

ECC block address | — add parity A— | Part A
+ relative address
Field ID + disk —add parity B— | PartB
information +
relative address
Part A + Part B - Pre-pit data block
Pre-pit data block —transform 1 bit Pre-pit physical —add Pre-pit SYNC | Pre-pit physical
into 3 bits— block before adding | code—— block
Pre-pit SYNC code

Figure 41 — Processing order to construct a Pre-pit block

The Pre-pit block structure shall be as shown in figure 42.

Pre-pit physical block (using transformed Pre-pit data block (see table 8) )
Pre-pit data block
Relative address ECC block address [3 bytes] Part A
0000 to 0101 Parity A [3 bytes)]
Pre-pit SYNC code Relative address Pre-pit field ID and disk information Part B
[7 bytes]
0110to 1111 Parity B [3 bytes]

Figure 42 — Pre-pit block structure
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A Pre-pit physical block shall be as shown schematically in figure 43.

26 SYNC frames >
¢ Pre-pit SYNC code and relative address > Pre-pit part A and part B information---—

E|O|E|O|E|O|E|O|E]| O]|E|O|E|O|E|[O|E|O|E|O|E|O|E|O|E|O
G A | #0
L|111 100 100 100 100 «|—|—|—|—|ald|d]|r|e|ls]|s|—|—|—|>
G #1
L|111 100 100 100 101 «|—|—|—|—|ald|d]|r|e|s]|s|—|—|—|>
G #2
L]111 100 100 101 100 «|—|—|—|—|a|d|d]|r|e]|s]|s|—|—|—|—>
G #3
L]111 100 100 101 101 —|—|—|—|plalr|i|t]|y Al—[—[—[—>
G #4
L|111 100 101 100 100 —|—|—|—]|plalrf|i|t]y Al—|—|—|—>
G #5
L]111 100 101 100 101 —|—|—|—]|plalr|i|t]y Al—|—|—|—>
G B | #6
L]111 100 101 101 100 flilefll]d I D
G #7
L1121 100 101 101 101 dli]|s]|k i|n|flo|r|m|laflt]i]o|n
G #8
L]111 101 100 100 100 d|li|s]|k ifn|flo|lr{mfalt|i|o]|n
G #9
L1121 101 100 100 101 dli]|s]|k i|n|flo|r|m|laflt]i]o|n
G #10
L1121 101 100 101 100 dli]|s]|k i|n|flo|r|m|laflt]i]o|n
G #11
L]111 101 100 101 101 d|li|s]|k ifn|flo|lr{mfalt|i|o]|n
G #12
L]111 101 101 100 100 d|li|s]|k ifn|flo|lr{mfalt|i|o]|n
G #13
L]111 101 101 100 101 —|—|—|—]|plalr|i|t]y B|—|—|—|—~
G #14
L]111 101 101 101 100 —|—|—|—]|plalrf|i|t]y B|—|—|—|—
G #15
L]111 101 101 101 101 —|—|—|—]|plalrf|i|t]y B|—|—|—|—~
Legend:

a) G means groove, L meansland, E means even position, O means odd position.

b) Pre-pits SYNC code is shown in even position in this representation. Relative address Pre-pit Data ONE is represented by
101 and Pre-pit Data ZERO is represented by 100 in this representation. The assignment of land Pre-pits is specified in
table 8.

¢) Last columnisthe Pre-pit physical sector number in a Pre-pit physical block.
d) Second from last column denotes the part A and part B of the Pre-pit physical block structure.
Figure 43 — Pre-pit physical block
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27.3  Pre-pit data block configuration
Data of Part A and Part B is called Pre-pit information. Pre-pit information of Part A shall be the ECC block address. Pre-pit

information of Part B shall be recorded in the disk information fields of Part B.

The contents of the disk information in Part B are classified and shall be distinguished by Field ID. Therefore each Pre-pit data

block including the classified Part B shall be distinguished by aField ID.

The classification and the location of the Pre-pit data block shall be as shown in table 9.

Table 9 — Classification and location of Pre-pit data blocks

Field ID Contents of disk-information in Part B L ocation
0 ECC block address All Zones
1 Application code / Physical data Lead-in Zone
2 Recording information Lead-in Zone
3 Manufacturer ID (1) Lead-in Zone
4 Manufacturer ID (2) Lead-in Zone
5 Manufacturer ID (3) Lead-in Zone

In the Lead-in Zone, Pre-pit data blocks of Field ID 1 to 5 shall be recorded as shown in figure 44.

Field ID L ocation

ECC block address

FieldID 1 Start of the Lead-in Zone
FieldID 2
FieldID 3
FiedID 4
FieldID 5
FieldID 1
FieldID 2
FieldID 3
FiedID 4
Field ID 5
FieldID 1

Field 4
Field 5
Field0
Field0 End of the Lead-in Zone

(024FA)

(02FFE)
(02FFF)

Figure 44 — Layout of Pre-pit data blocksin the Lead- in Zone

27.3.1 Relative address

The Pre-pit data frame contains a relative address. The relative address shows the position of 16 Pre-pit data frames (one Pre-
pit data block). Four bits shall be used to specify the relative address.

0000  First Pre-pit dataframe
0001  Second Pre-pit dataframe

46
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1111  Last Pre-pit dataframe

The relative address number shall be equal to the decimal value represented by the least significant 4 bits of the physical sector
number recorded in the groove. The relative address shall not have error detection and error correction code.

27.3.2 ECC block address data configuration

The ECC block address shall be equal to the decimal value represented by b, to b, of the physical sector number recorded in
the groove. The ECC block address at the start of Data Zone shall be (003000) as shown in figure 45.

The ECC block address shall have parity. Therefore error correction is possible.

Lead-in Zone DataZone Lead-out Zone

T
Groove: Physical sector number  (030000)
Land: ECC block address (003000)
Figure 45 — The relation between physical sector number and ECC block address

27.3.3 Parity A and Parity B
In figure 45, suppose each byte allocated in the matrix is Cj (j =0to 15). Then each byte for parity;
CJ- (j =3to5andj= 1310 15) shal be asfollows.

Parity A:
5 _

Parity A(x) = Y ¢jx>7 =1(x)x® mod Gg(x)
=

where

2 _
19 =Y cjx*}
=0
2

Gg(x)= H(x+ak)

k=0
Go() =x8+xt+x3+x2+ 1

Parity B:

15 .
Parity B(X) = Y, ¢jx*®71 =1(x)x® mod Gg(x)
=13

where

12 .
I(x =Y cjxt?
=6

2
Ge(x)= H(x+ak)

k=0
o represents the primitive root of the primitive polynomial.
Gp¥) =x8+xt+x3+x2+1

27.3.4 Field 1DO
The Pre-pit data block configuration of Field IDO shall be as shown in figure 46.
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Pre-pit Bit position
data frame number 0 lto4 5 (msb) to 12 (Ish)
0 Pre-pit SYNC 0000 First byte of ECC block address 2 Part A
code*
1 0001 Second byte of ECC block address 1
2 0010 Third byte of ECC block address 0
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (00) Part B
7 0111 First byte of ECC block address
8 1000 Second byte of ECC block address
9 1001 Third byte of ECC block address
10 1010 Reserved
11 1011 Reserved
12 1100 Reserved
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC code is added to the Pre-pit data block to construct the Pre-pit physical block
Figure 46 — Pre-pit data block configuration of Field IDO

27.35 FieldID1
The Pre-pit block configuration of Field ID1 shall be as shown in figure 47.

Pre-pit data Bit position

frame number 0 1to4 5 (msh) to 12 (Isb)

0 Pre-pit SYNC 0000 First byte of ECC block address Part A
code*

1 0001 Second byte of ECC block address
2 0010 Third byte of ECC block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (01) Part B
7 0111 Application code
8 1000 Disk physical code
9 1001 First byte of Last address of Data Zone
10 1010 Second byte of Last address of Data Zone
11 1011 Third byte of Last address of Data Zone
12 1100 Reserved
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC code is added to the Pre-pit data block to construct the Pre-pit physical block
Figure 47 — Pre-pit data block configuration of Field ID1
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27.3.5.1 Application code
The Application code shall be specified as follows:

Bit Position 5

Bit Position 6

Bit Position 7 to 12

Bit Position 7 to 12

Bit Position 6

Bit Position 7 to 12
Bit Position 7 to 12

set to ZERO

set to ZERO

set to 000000

set to others

set to ONE

set to 000000
set to others

27.3.5.2 Disk physical code
Basic physical characteristics of the disk shall be specified in the Disk physical code field as shown in table 10.

ISO/IEC 20563:2001(E)

: Disk for restricted use (disk may be used for either , but not

both, of the following purposes).

: General purpose disk for use only in general purpose drives.

: Special purpose disk for use only in special drives.

: Disk for unrestricted use (disk may be used for both of the

following purposes).

: For use in genera purpose drives

: For usein general purpose drives and also for use in consumer

drives for a specific registered application to be defined.

Table 10 — Disk physical code

Bit position Content Bit settings and meaning
5 (msb) Track pitch ZERO =0,8 um ONE =0,74 um
6 Reference velocity ZERO = 3,84 m/s ONE =3,49 m/s
7 Disk diameter ZERO =120 mm ONE =80 mm
8 Reflectivity(1) ZERO=45%1t085% ONE =18 % to 30%
9 Reflectivity(2) Reserved
10 Mediatype(1) ZERO = Organic dye ONE = others
11 Mediatype(2) Reserved
12 (Isb) Reserved Reserved

27.3.5.3 Last address of Data Zone

Thelast ECC block address of the Data Zone shall be specified in hexadecimal notation in the Last Address of Data Zone field.
The Last address of Data Zone does not indicate the maximum ECC block address of the disk but indicates the outer limit of
the Data Zone. The Pre-pit physical block shall extend toward the outer diameter of the disk, beyond the zone indicated by the

last address of Data Zone.

27.3.6 Field D2

The Pre-pit data block configuration of Field ID2 shall be as shown in figure 48.
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Pre-pit Bit position
dataframe 0 1to4 5(msb) to 12 (Ish)
0 Pre-pit SYNC 0000 First byte of ECC block address Part A
code*
1 0001 Second byte of ECC block address
2 0010 Third byte of ECC block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (02) Part B
7 0111 OPC suggested code
8 1000 Wavelength code
9 1001 First byte of Write strategy code
10 1010 Second byte of Write strategy code
11 1011 Third byte of Write strategy code
12 1100 Fourth byte of Write strategy code
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC code is added to the Pre-pit data block to construct the Pre-pit physical block
Figure 48 — Pre-pit data block configuration of Field ID2

27.3.6.1 OPC code

The OPC code field shall either specify a recommended recording power for the disk, or be set to (00). The OPC code shall be
asshown intable 11.

Table 11 — OPC code

OPC code Recording power in mW
(00) not specified
(01 6,0
(02) 6,5
(03) 7,0
(04) 75
(05) 8,0
(06) 8,5
(07) 9,0
(08) 9,5
(09) 10,0
(0A) 10,5
(0B) 11,0
(0C) 11,5
(OD) 12,0

Other settings are prohibited by this International Standard.
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27.3.6.2 Wavelength code

The wavelength code field shall specify the wavelength of the laser for the recommended recording power as shown in Table
12. If the OPC code is set to (00), then all bytes of thisfield shall be set to (00).

Table 12 — Wavelength code

Wavelength code Wavelength in nm
(00) not specified
(01) 630
(02) 631
(03) 632
(04) 633
(05) 634
(06) 635
(07) 636
(08) 637
(09) 638
(0A) 639
(0B) 640

Other settings are prohibited by this International Standard.

27.3.6.3 Write Strategy code
The write strategy code field indicates the optimum Write Strategy for the disk. The Write Strategy code field consists of
several fields which shall be as shown in table 13.

If the first byte in the Write Strategy code field in figure 48 is set to (00), the other Write Strategy code fields are invalid and
all of the bytes of these fields (i.e. the second byte of the Write Strategy code field to the fourth byte) shall be set to (00). In
the Tables 13 and 14 nTyy, is the top pulse length of the write pulse when recording the nT data (n = 3 to 11 and 14) (see annex

P).
Table 13— Write Strategy codefield

Pre-pit data frame Content
9 3Tiop 4Tiop
10 5Tiop- 1T iop 14T0p Trnp
1 3-3T4 3-3T, | 3-4Ty4 3- 4T,
12 4-3Ty4 4-3T, 4- 4T 4-4T,

The Write Strategy code shall consist of 4 bits of nTy,, code, 4 bits of T, code, 2 bits of Ty code and 2 bits of T, Code. The
Write Strategy code shall be as shown in tables 14, 15, and 16.
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273631

Each code selected out of table 14 shall be specified in each field.

52

Table 14 — nT,,, code

Code 3Tiop 4Tiop STiop 10 11Tqp,, 14T Tmp
0001 1,00T 1,00T 1,00T 0,30T
0010 1,05T 1,05T 1,05T 0,35T
0011 1,107 1,107 1,10T 0,40T
0100 1,157 1,157 1,157 0,45T
0101 1,207 1,207 1,20T 0,50T
0110 1,25T 1,25T 1,25T 0,55T
0111 1,30T 1,30T 1,30T 0,60T
1000 1,35T 1,35T 1,35T 0,65T
1001 1,40T 1,40T 1,40T 0,70T
1010 1,45T 1,45T 1,45T 0,75T
1011 1,50T 1,50T 1,50T 0,80T
1100 1,55T 1,55T 1,55T 0,85T
1101 1,60T 1,60T 1,60T 0,90T
1110 1,65T 1,65T 1,65T 0,95T
1111 1,70T 1,70T 1,70T 1,00T
Table 15— T4 code
Code Tid
00 0,00T
01 0,05T
10 -0,05T
11 -0,10T
Table 16 — T, code
Code Ty
00 0,00T
01 0,05T
10 -0,05T
11 -0,10T

3T op field, 4T, field, 5T, to 11T, and 14T, field, T, field
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4-4T,, field
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3-3T 4 field, 3-3T,, field, 3- 4T 4 field, 3-4T,, field, 4-3T 4 field, 4-3T,, field, 4-4T 4 field,

These fields shall specify T4 code and T,, code which are selected from table 15 and table 16 according to the combination of

the preceding space length and the recording data length, see annex P. In the case that the preceding space length is mT and the
recording data length isnT, T,4 shall be identified as m-nT |y and T,, shall be described as m-nT,, (m=3,4and n=3, 4).

27.3.7 Field ID3to Field ID5

The Pre-pit data block configuration of Field ID3 to Field 1D5 shall be as shown in figures 49, 50 and 51.
This International Standard does not specify the format and the content of the 18 bytes designated as Manufacturer ID. They

shall be ignored in interchange.

Pre-pit Bit position
data frame 0 1to4 5 (msb) to 12 (Ish)
0 Pre-pit SYNC 0000 First byte of ECC block address Part A
code*
1 0001 Second byte of ECC block address
2 0010 Third byte of ECC block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (03) Part B
7 0111 First byte of Manufacturer 1D
8 1000 Second byte of Manufacturer 1D
9 1001 Third byte of Manufacturer ID
10 1010 Fourth byte of Manufacturer ID
11 1011 Fifth byte of Manufacturer ID
12 1100 Sixth byte of Manufacturer 1D
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC code is added to the Pre-pit data block to construct the Pre-pit physical block

Figure 49 — Pre-pit data block configuration of Field ID3
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Pre-pit Bit position
data frame 0 lto4 5 (msb) to 12 (Ish)
0 Pre-pit SYNC 0000 First byte of ECC block address Part A
code*
1 0001 Second byte of ECC block address
2 0010 Third byte of ECC block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (04) Part B
7 0111 Seventh byte of Manufacturer 1D
8 1000 Eighth byte of Manufacturer ID
9 1001 Ninth byte of Manufacturer ID
10 1010 Tenth byte of Manufacturer ID
11 1011 Eleventh byte of Manufacturer ID
12 1100 Twelfth byte of Manufacturer ID
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC code is added to the Pre-pit data block to construct the Pre-pit physical block

54

Figure 50 — Pre-pit data block configuration of Field ID4
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Pre-pit Bit position
data frame 0 1to4 5 (msh) to 12 (Ish)
0 Pre-pit SYNC 0000 First byte of ECC block address Part A
code*
1 0001 Second byte of ECC block address
2 0010 Third byte of ECC block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (05) Part B
7 0111 Thirteenth byte of Manufacturer ID
8 1000 Fourteenth byte of Manufacturer ID
9 1001 Fifteenth byte of Manufacturer 1D
10 1010 Sixteenth byte of Manufacturer ID
11 1011 Seventeenth byte of Manufacturer D
12 1100 Eighteenth byte of Manufacturer ID
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC code is added to the Pre-pit data block to construct the Pre-pit physical block
Figure 51 — Pre-pit data block configuration of Field ID5

28 Data structure of R-Information Zone
28.1  Layout of Power Calibration Area and Recording M anagement Area
The Power Calibration Area and Recording Management Area shown in figure 52 are located in front of the Lead-in Zone.

R-Information Zone

PCA RMA Lead-in Zone
Start address of R-Information Zone
ECC block address: (0102000 ) TR PP (002FFF)
Physical sector number — (020800) ... ... e euutie ettt et e et e et e e e e et e (02FFFF)

Figure 52 — Address layout of the R-Information Zone

28.2  Structure of the Power Calibration Area
The Power Calibration Area shall be located from ECC block address (002080) to (00223A).

The minimum segment for a power calibration shall be one Pre-pit physical sector and is referred to as a power calibration
sector.

The Power Calibration Area shall be constructed with 7 088 power calibration sectors.
The structure of the Power Calibration Areais shown in figure 53.
Power calibration shall be performed from the outside to the inside of the disk.
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Power Calibration Area

7088 | 7087 7073 | 1 16 4 3 2 1
<«— Power calibration direction
4— (002080) ———» ¢ (00223A) 1
ECC Block address

98-0017-A
Figure 53 — Structure of the Power Calibration Area

28.3  Data configuration of the Recording Management Area (RMA)
28.3.1 Sector format of the Recording M anagement Area (figure 54)
The Recording Management Area shall be located from ECC block address (00223C) to (0024F8).

The RMA shall be constructed with a RMA Lead-in and Recording Management Data (RMD).

The size in bytes of the RMA Lead-in is 32 768 bytes and is constructed with the System Reserved Field of size 16 384 bytes
and the Unique Identifier (ID) Field of size 16 384 bytes.

The datain the System Reserved Field shall be set to (00).

The Unique ID Field shall be constructed with eight units which have the same 2 048 bytes size and contents. The byte
assignment of each unit shall be as shown in table 17.

PCA RMA Lead-in Zone

[
P>

A
y
3z

RMA Lead-in Linking Loss Area

T/ «

First Linking Loss Area System Reserved Field Unique ID Field First
PCA (32768 bytes) (16 384 bytes) (16 384 bytes) RMD

98-0059-A

Figure 54 — Layout of the Recording Management Area

Table 17 — Contents of Unique ID Field

BP Content
Oto 31 Vendor ID

32t0 39 (00)

40to 55 Serial Number

56 to 63 (00)

64t0 79 Model Number

80to 87 (00)

88to 105 Unigue Disk ID
106 to 2047 (00)
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Byte0to byte 31 - Vendor 1D

This International Standard does not specify the format and the content of these 32 bytes. They shall be ignored in interchange.
Byte 32 to byte 39 - Reserved

These bytes shall be set to (00).

Byte 40 to byte 55 - Serial number

This International Standard does not specify the format and the content of these 16 bytes. They shall be ignored in interchange.
Byte 56 to byte 63 - Reserved

These bytes shall be set to (00).

Byte 64 to 79 - Model number

This International Standard does not specify the format and the content of these 16 bytes. They shall be ignored in interchange.
Byte 80 to byte 87 - Reserved

These bytes shall be set to (00).

Byte 88 to byte 105 - Unique Disk Identifier (1D)

This International Standard does not specify the format and the content of these 18 bytes. They shall be ignored in interchange.
Byte 106 to byte 2 047 - Reserved

These bytes shall be set to (00).

28.3.2 Recording M anagement Data (RM D)

Recording Management Data (RM D) shall contain the information about the recordings on the disk. The size of the RMD shall
be 32 768 bytes. The data structure of the RMD shall be as shown in table 18.

Table 18 — Data structur e of the Recording M anagement Data

Sector Number Field
Sector 0 Linking Loss Area
Sector 1 RMD FieldO
Sector 2 RMD Field1
Sector 3 RMD Field2
Sector 4 RMD Field3
Sector 5 RMD Field4
Sector 6 RMD Field5
Sector 7 RMD Field6é
Sector 8 RMD Field7
Sector 9 RMD Field8

Sector 10 RMD Field9

Sector 11 RMD Field10
Sector 12 RMD Field11
Sector 13 RMD Field12
Sector 14 RMD Field13
Sector 15 RMD Field14

Each RMD field shall be 2 048 bytes of Main Data and shall be recorded through the signal processing according to section 4
In order to record RMD incrementally, a Linking Loss Area of 2 048 bytes shall be selected.
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28.3.2.1 RMDField0
RMD Field 0 shall specify general information of the disk and the contents of this field shall be as specified in table 19.

Table19 — RMD Field 0

BP Contents Number of bytes
Oand 1 RMD format 2
2 Disk status 1
3 Set to (00) 1
4t021 Unique disk identifier 18
22t085 Copy of Pre-recorded Information 64
86t0 2047 Set to (00) 1962

BytesOand 1 - RM D format

These bytes shall be set to (0001).

Byte 2 - Disk status

Thisfield shall specify the disk status as follows.

If set to (00), they specify that the disk is empty.

If set to (01), they specify that the disk isin the “Disk-at once” recording mode.

If set to (02), they specify that the disk isin the “incremental recording” mode.

If set to (03), they specify that the disk isafinalized disk (for the case of “incremental recording”).

Other settings are prohibited by this International Standard.

Byte 3 - Reserved

These bytes shall be set to (00).

Byte 4 to byte 21- Unique disk identifier

This International Standard does not specify the format and the content of these 18 bytes. They shall be ignored in interchange.
Byte 22 to byte 85 - Copy of Pre-pit Information

The copy of Pre-pit Information which is specified in 27.3 shall be recorded in this field. The recording format shall be as
shown in table 20.
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Table 20 — Copy of Pre-pit Information

BP Contents

22 Field ID set to (01)

23 Application code

24 Disk physical code

25to0 27 Last address of Data Zone
(see 27.35.3)

281029 Set to (00)

30 Field ID set to (02)

31 OPC code

32 Wavelength code

33t0 36 Write strategy code

37 Set to (00)

38 Field ID set to (03)

39to 44 Manufacturer 1D

45 Set to (00)

46 Field 1D set to (04)

47 to 52 Manufacturer 1D

53 Set to (00)

54 Field 1D set to (05)

55to 60 Manufacturer 1D

6110 85 Set to (00)

Byte 86 to byte 2 047 - Reserved
These bytes shall be set to (00).

28.3.2.2 RMD Field1

RMD Fieldl shall contain OPC related information. In RMD Fieldl it is possible to record OPC related information for up to 4
drives that may coexist in a system.

In the case of a single drive system, OPC related information shall be recorded in field #1 and the other fields shall be set to
(00). In every case, the unused fields of RMD Fieldl shall be set to (00).
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Table21 — RMD Field1

BP Contents Number of bytes

Oto79 #1 Power calibration information 80
8010 83 Power calibration address 4
84 to 107 Running OPC information 24
108to 127 Set to (00) 20
128 to 207 #2 Power calibration information 80
208to0 211 Power calibration address 4
21210 235 Running OPC information 24
236 t0 255 Set to (00) 20
256 to 335 #3 Power calibration information 80
336 to 339 Power calibration address 4
340 to 363 Running OPC information 24
364 to 383 Set to (00) 20
384 t0 463 #4 Power calibration information 80
464 to 467 Power calibration address 4
468 to 491 Running OPC information 24
492 to 511 Set to (00) 20

512to0 2 047 Set to (00) 1536

Bytes0to 79, 128 to 207, 256 to 335, 384 to 463 - Power calibration infor mation

This International Standard does not specify the format and the content of these bytes. They shall be ignored in interchange.
Bytes 80 to 83, 208 to 211, 336 to 339, 464 to 467 - Power calibration address

These fields shall specify the start ECC block address of the PCA where the last power calibration was

performed.

Bytes 84 to 107, 212 to 235, 340 to 363, 468 to 491 - Running OPC infor mation

This International Standard does not specify the format and the content of these bytes. They shall be ignored in interchange.
Bytes 108 to 127, 236 to 255, 364 to 383, 492 to 511, 512 to 2 047 - Reserved

These bytes shall be set to (00).

28.3.2.3 RMD Field2
RMD Field2 may specify user specific data.

This International Standard does not specify the format and the content of these bytes. They shall be ignored in interchange.

28.3.2.4 RMD Field3
If multiple-Border Recordings are performed, Border Zone information shall be recorded in RMD Field3 as shown in table 22.

If the RMD isrecorded before the first Border closing or no Borders are recorded, al fields of RMD Field3 shall be set to (00).
Table 22 — RMD Field3

BP Contents Number of bytes

Oto3 Start sector number of the Border-out Area#1 4

4t07 Start sector number of the Border-out Area#2 4
2044102047 | Start sector number of the Border-out Area#n 4
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28.3.2.5 RMD Field4
RMD Field4 shall specify the information of RZone and the contents of this field shall be as specified in table 23.

The portion of the Data Zone that is reserved for recording user data is called the RZone. The RZone shall be divided into 2
types depending on the recording conditions. In an Open Rzone, additional data can be appended. In a Complete Rzone, no
further user data can be appended. There shall not be more than two Open RZones in a Data Zone.

The portion of the Data Zone that is not yet reserved for recording data is called the Invisible RZone. Zones for subseguent
RZones can be reserved in the Invisible RZone.

If no further data can be appended, no Invisible RZone exists.

Table23 — RMD Field4

BP Contents Number of bytes
Oand 1 Invisible Rzone number 2
2and 3 First Open Rzone number 2
4and5 Second Open RZone number 2
6 tol5 Set to (00) 10
16to 19 Start sector number of RZone #1 4
20t0 23 Last recorded address of RZone #1 4
2410 27 Start sector number of RZone #2 4
281031 Last recorded address of RZone #2 4

2040t0 2043 Start sector number of RZone #254 4
2044102047 Last recorded address of RZone #254 4

Bytes0 and 1 - Invisible RZone number

Thisfield shall specify the Invisible RZone number.

The Invisible RZone number shall be the total number of Invisible RZones, Open RZones and Complete RZones.
Bytes2 and 3 - First Open RZone number

Thisfield shall specify the first Open RZone number.

If thereis no first Open RZone, all bytes of thisfield shall be set to (00).

Bytes4 and 5 - Second Open RZone number

Thisfield shall specify the second Open RZone number. If there is no second Open RZone, al bytes of this field shall be set to
(00).

Bytes6to 15 - Reserved
These bytes shall be set to (00).
Bytes 16 to 19, 24 to 27,..., 2 040 to 2 043 - Start sector number of RZone#n (n =1, 2,..., 254)

These fields shall specify the start sector number of the RZone. If these fields are set to (00), there is no RZone for this RZone
number.

Bytes20to0 23,2810 31,..., 2044 t0 2 047 - Last recorded address of RZone#n (n =1, 2,..., 254)

These fields shall specify the last recorded sector number of the RZone. If these fields are set to (00), there is no RZone
reserved for this RZone number.
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28.3.2.6 RMD Field5to RMD Field12

RMD Field5 to RMD Field12 may specify the information of the RZone and the contents of this field shall be as specified in
table 24.

If these fields are not used, they shall all be set to (00).
Table24 — RMD Field 5to RMD Field12

BP Contents Number of bytes
0to3 Start sector number of the Rzone #n 4
4t07 Start sector number of the Rzone #n 4
8to 11 Start sector number of the Rzone #n+1 4
1210 15 Last recorded address of the Rzone #n+1 4
2044102047 Last recorded address of the Rzone #n+255 4

Each #n of RMD Field5 to RMD Field12 shall be as follows.

RMD Field5 1 #n =255
RMD Field6 t#n =511
RMD Field7 t#N =767
RMD Field8 t#n=1023
RMD Field9 (#N=1279
RMD Field10  :#n=1535
RMD Field1l :#n=1791
RMD Field12 :#n=2047

28.3.2.7RMD Field13 and RMD Field 14
RMD Field13 and RMD Field14 shall be set to (00).
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Annex A
(normative)

M easur ement of the angular deviation o

The angular deviation is the angle o formed by an incident beam perpendicular to the Reference Plane P with the reflected
beam (figure A.1.).

Recorded layer

Substrate

\ Entrance surface

& O

Incident b
96-0302-A fierdent beam /v Reflected beam

Figure A.1 — Angular deviation o

For measuring the angular deviation o, the disk shall be clamped between two concentric rings covering most of the Clamping
Zone. The top clamping area shall have the same diameters as the bottom clamping area.

+0,5mm
din=22,3 mm

-0,0mm

+0,0 mm
doyt = 32,7 mm

-0,5mm

The total clamping force shall be F; = 2,0 N = 0,5 N. In order to prevent warping of the disk under the moment of force
generated by the clamping force and the chucking force F,, exerted on the rim of the centre hole of the disk, F, shall not exceed
0,5 N (figure A.2). This measurement shall be made under the conditions of 8.1.1.a).
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Figure A.2 — Clamping and chucking conditions
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Annex B
(normative)

M easurement of birefringence

B.1  Principle of the measurement

In order to measure the birefringence, circularly polarized light in a parallel beam is used. The phase retardation is measured by
observing the ellipticity of the reflected light.

97-0008-A

Figure B.1 — Ellipse with élipticity e = b/a and orientation &

The orientation & of the ellipse is determined by the orientation of the optical axis
0 =y-nl4 0]

where ¥ isthe angle between the optical axis and the radial direction.

The dllipticity e = b/a isafunction of the phase retardation &

—tan| L(Z
e—tan{z(2 5)} (1)
When the phase retardation §'is known the birefringence BR can be expressed as a fraction of the wavelength
- A
BR= 27[5 nm (1

Thus, by observing the dlliptically 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 640 nm + 15 nm
Beam diameter (FWHM) 1,0 mm+ 0,2 mm

Angle g of incidence in radial direction
relative to the radia plane perpendicular
to Reference Plane P 7,0°+0,2°

Clamping and chucking conditions as specified by annex A
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Disk mounting horizontally
Rotation lessthan 1 Hz
Temperature and relative humidity as specified in 8.1.1)

B.3 Example of a measuring set-up

Whilst this International Standard does not prescribe a specific device for measuring birefringence, the device shown
schematically in figure B.2 as an example, is well suited for this measurement.

/
/

,% <4—— Photo detector

[
[
[
[
[
Polarizer ——» : >/ ¢— Collimator lens
[
[
[ .
[
[

Disk ——» [

=

97-0007-A

Figure B.2 — Example of a device for the measurement of birefringence

Light from a laser source, collimated into a polarizer ( extinction ratio ~ 107 ), is made circular by a /4 plate. The elipticity
of the reflected light is analyzed by a rotating analyzer and a photo detector. For every location on the disk, the minimum and
the maximum values of the intensity are measured. The dllipticity can then be calculated as

& =Imin’ 'max (V)

Combining eguations 1, 1l and 1V yields

BR=A/4- A/ 7 x arctan | min_

max

This device can be easily calibrated as follows

I min 1S Set to 0 by measuring a polarizer or a A/ 4 plate,

* Inin= Imax When measuring amirror

Apart of 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)

M easurement of the differential phasetracking error

C.1 Measuring method for the differential phasetracking error

The reference circuit for the measurement of the tracking error shall be that shown in figure C.1. Each output of the diagonal
pairs of elements of the quadrant photo detector shall be digitized independently after equalization of the wave form defined by
H(s=(1+1,6x107iw)/(1+47x108iw)

The gain of the comparators shall be sufficient to reach full saturation on the outputs, even with minimum signal amplitudes.
Phases of the digitized pulse signal edges (signals B1 and B2) shall be compared to each other to produce atime-lead signal C1
and atime-lag signal C2. The phase comparator shall react to each individual edge with signal C1 or C2, depending on the sign
of Atj. A tracking error signal shall be produced by smoothing the C1, C2 signals with low-pass filters and by subtracting by

means of a unity gain differential amplifier. The low-pass filters shall be 1st order filters with a cut-off frequency of (-3 dB) 30
kHz.

Specia attention shall be given to the implementation of the circuit because very small time differences have to be measured,
indeed 1 % of T equalsonly 0,38 ns. Careful averaging is needed.

The average time difference between two signals from the diagonal pairs of elements of the quadrant detector shall be
At = UN QAL

where N isthe number of edges both rising and falling.

C.2 Measurement of At/T without timeinterval analyzer

The relative time difference At /T is represented by the amplitude of the tracking error signal provided that the amplitudes of
the C1 and C2 signals and the frequency component of the read-out signals are normalized. The relation between the tracking
error amplitude ATvE and the time differenceis given by

_ At Vpe
“T %

where

Vpc isthe amplitude of the C1 and C2 signals

T; isthe actual length of the read-out signal in the range 3T to 14T
nT is the weighted average value of the actual lengths

N n T isthe total averaging time

Assuming that Vpc equals~ 5V and that the measured value of n equals ~ 5, then the above relation between the tracking error
amplitude ATVE and the time difference At can be simplified to

ATVE=At /T

The specification for the tracking gain can now be rewritten by using the tracking error amplitude as follows
0,5 (Vpc/n) < ATVE < 1,1 (Vpc/n)

at 0,1 um radial offset.
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C.3 Calibration of at/T

As the gain of the phase comparator tends to vary, specia attention shall be given to the calibration of the gain of the phase
comparator. The following check and calibration method shall be applied for the measurement of the DPD tracking error
signal.

a) Checking the measurement circuit

a.1l) Measure the relation between the amplitude of the first comparator input ( 3T) and the amplitude of the tracking error
signal.

a.2) Check the current gain of the amplifier, using the saturation area (see figure C.2).
b) Determination of the calibration factor K

b.1) Generate two sinusoidal signals Al and A2 of frequency 2,616 MHz (corresponding to 5T) with phase
difference, and feed them into two equalizer circuits.

b.2) Measure the relation between 4t /T and ATVE / Vpc.
(ATVE/Vpe) K =(4t/T)/n
K = (0,2 At IT)/ (ATVE / Vpc)
forn=5
The relation between At /T and ATVE / Vpcislinear ( seefigure C.3)
¢) Compare the measured At /T with the calculated one
c.1) Measure At /T using the method of C.1.
c.2) Calculate At /T(real) asfollows
At /T (redl) = K x At /T (measured)
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Figure C.1 — Circuit for tracking error measurements
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Figure C.2— Comparator input signal amplitude vstracking error signal amplitude

theoretical line

1.0
)]
7

0.8 2
o 06 a
(=9
Z o
$§)
S 04
>

[ul
0.2
(v
0 |

AUT

97-0012-A

Figure C.3— At /T vs ATVE /Vpc
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Annex D
(normative)

M easurement of light reflectance

D.1  Calibration method

A good reference disk shall be chosen, for instance 0,6 mm glass disk with a golden reflective mirror. This reference disk shall
be measured by a parallel beam as shown in figure D.1

_g
=

I

97-0013-A

Figure D.1 — Reflectance calibration

In this figure the following applies.

I = incident beam

r = reflectance of the entrance surface

Rg = main reflectance of the recorded layer

Rint = other reflectances of the entrance surface and of the recorded layer
Ry = measured value, using the arrangement of figure D.1

Ry =r+Rg+ Rjnt

r=((n-1) / (n+1) )2 where nisthe refraction index of the substrate
Rs=Ry/-1-Rint

Rs=1[ (1-r)2 x Ry -n1/ [1-rx(2-Ryl

The reference disk shall be measured on a reference drive and I yipror 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
The measuring method comprises the following steps.

a) Measurethe reflective light power Dg from the reference disk with calibrated reflectivity Rg
b) Mesasure |,y inthe Information Zone of the disk (see 13.2).

c) Cadculatethe reflectivity asfollows

Rign = Rsx I1D4H

S
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Annex E
(normative)

Tapered conefor disk clamping

The device used for centring the disk for measurement shall be a cone with ataper angle p = 40,0°+ 0,5° (seefigure E.1).

Entrance surface

| :

97-0014-A

Figure E.1 — Tapered cone
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Annex F
(normative)

Measurement of jitter

Jitter shall be measured under the conditions of 9.1 with the additional conditions specified in this annex.

F.1  System diagram for jitter measurement
The general system diagram for jitter measurement shall be as shown in figure F.1.

Quadrant
photo
detector

74

Pre-amp.

HF-signal

a.c. coupling

f

EQ

LPF

97-0015-A

Slicer

T

Phase detector
filter
VCO

PLL

All data
edges

Clock
signal

Jitter analyser
(e.g. a Time Interval

analyser)

Start/stop
signal from the
revolution pulse

Figure F.1 — General diagram for jitter measurement
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F.2  Openloop transfer function for PLL
The open-loop transfer function for the PLL shown in figure F.1 shall be as shown in figure F.2

Gain (dB)
A

-40 dB/decade

-20 dB/decade

0dB

» Frequency (Hz
6000 9000 quency (Hz)

96-0303-A

Figure F.2 — Schematic representation of the open-loop transfer function for PLL

F.3  Slicer
The dlicer shall be afeed-back auto-slicer with a-3 dB closed-loop bandwidth of 5 kHz, 1s order integrating

F.4 Conditions for measur ement

The bandwidth of the pre-amplifier of the photo detector shall be greater than 20 MHz in order to prevent group-delay

distortion.
Low-pass filter : 6th order Bessel filter, f (-3 dB) = 8,2 MHz
Example of an analogue equalizer : 3-tap transversal filter with transfer function

H(2) =1,35z20% - 0,175 (1 + z4186)

Filtering and equalization :

e Ganvariation: 1dB max. (below 7 MHZz)
e Group delay variation : 3 ns max. (below 6,5 MHZz)
e (Ganat50MHz-Ganat0Hz)=32dB+0,3dB

a.c. coupling (high-pass filter) = 1st order, f; (-3dB) = 1 kHz

Correction of the angular deviation : only d.c. deviation.
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Figure F.3 — Frequency characteristicsfor the equalizer and the low-passfilter

F.5 M easur ement
Thejitter of all leading and trailing edges over one rotation shall be measured.

Under this measurement, the jitter shall be less than 9,0 % of the Channel bit clock period.
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Annex G
(normative)

8-t0-16 Modulation with RLL (2,10) requirements

TablesG.1 and G.2 list the 16-bit Code Words into which the 8-bit coded Data bytes have to be transformed. Figure G.1 shows
schematically how the Code Words and the associated State specification are generated.

8-bit Byte B(¢) 16-bit Code Word X(7)

A 4

Conversion table
State S(7) Next State S(#+1)

A\ 4

A

Memory

97-0029-A

Figure G.1 — Code Words generation

Inthisfigure:

X(t) =H {B(t), S(t)} Xys(t) = msb and Xo(t) = Isb
S(t+1) =G{B(1), S(1)}

H isthe output function
G isthe next-state function

The Code Words leaving the States shall be chosen so that the concatenation of Code Words entering a State and those leaving
that State satisfy the requirement that between two ONESs there shall be at least 2 and at most 10 ZEROs.

As additional requirements:

¢ Code Words leaving State 2 shall have both bit x15 and bit x3 set to ZERO, and
* inCode Words leaving State 3 bit x5 or bit x5 or both shall be set to ONE.

This means that the Code Word sets of States 2 and 3 are digoint.
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CodeWord X(t) Next State S(t+1) CodeWord X(t+1)
Endswith 1 or no trailing ZERO State 1 Starts with 2 or up to 9 leading ZEROs
Ends with 2 or up to 5 trailing ZEROs State 2 Startswith 1 or up to 5 leading ZEROs, and
X15(t+1),X3(t+1) = 0,0
Ends with 2 or up to 5 trailing ZEROs State 3 Starts with none or up to 5 leading ZEROs, and
X15(t+1),X3(t+1) # 0,0
Ends with 6 or up to 9 trailing ZEROs State 4 Starts with 1 or no leading ZERO

Figure G.2 — Deter mination of States

Note that when decoding the recorded data, knowledge about the encoder is required to be able to reconstitute the original

main Data.

B(t) = H-L {X(1), S(t)}

Because of the involved error propagation, such state-dependent decoding is to be avoided. In the case of this 8-to-16
modulation, the conversion tables have been chosen in such away that knowledge about the State is not required in most cases.
As can be gathered from the tables, in some cases, two 8-bit bytes, for instance the 8-bit bytes5 and 6 in States 1 and 2 in table
G.1, generate the same 16-bit Code Words. The construction of the tables allows to solve this apparent ambiguity. Indeed, if
two identical Code Words leave a State, one of them goes to State 2 and the other to State 3. Because the setting of bits X5

and X3 is adways different in these two States, any Code Word can be uniquely decoded by analysing the Code Word itself
together with bits X ;¢ and X5 of the next Code Word :

In the tables, the 8-bit bytes are identified by their decimal value.

78

B(t) = H'1{ X(1), Xy5(t+1), X5(t+1) }
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8-hit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
msb Ish | state | msb Isb | state | msb Isb | stae| msb Isb | state
0 0010000000001001 | 1 | 0100000100100000 | 2 | 0010000000001001 | 1 | 0100000100100000 | 2
1 0010000000010010 | 1 | 0010000000010010 | 1 | 1000000100100000 | 3 | 1000000100100000 | 3
2 0010000100100000 | 2 | 0010000100100000 | 2 | 1000000000010010 | 1 | 1000000000010010 | 1
3 0010000001001000 | 2 | 0100010010000000 | 4 | 0010000001001000 | 2 | 0100010010000000 | 4
4 0010000010010000 | 2 | 0010000010010000 | 2 | 1000000100100000 | 2 | 1000000100100000 | 2
5 0010000000100100 | 2 | 0010000000100100 | 2 | 1001001000000000 | 4 | 1001001000000000 | 4
6 0010000000100100 | 3 | 0010000000100100 | 3 | 1000100100000000 | 4 | 1000100100000000 | 4
7 0010000001001000 | 3 | 0100000000010010 | 1 | 0010000001001000 | 3 | 0100000000010010 | 1
8 0010000010010000 | 3 | 0010000010010000 | 3 | 1000010010000000 | 4 | 1000010010000000 | 4
9 0010000100100000 | 3 | 0010000100100000 | 3 | 1001001000000001 | 1 | 1001001000000001 | 1
10 | 0010010010000000 | 4 | 0010010010000000 | 4 | 1000100100000001 | 1 | 1000100100000001 | 1
11 | 0010001001000000 | 4 | 0010001001000000 | 4 | 1000000010010000 | 3 | 1000000010010000 | 3
12 | 0010010010000001 | 1 | 0010010010000001 | 1 | 1000000010010000 | 2 | 1000000010010000 | 2
13 | 0010001001000001 | 1 | 0010001001000001 | 1 | 1000010010000001 | 1 | 1000010010000001 | 1
14 | 0010000001001001 | 1 | 0100000000100100 | 3 | 0010000001001001 | 1 | 0100000000100100 | 3
15 | 0010000100100001 | 1 | 0010000100100001 | 1 | 1000001001000001 | 1 | 1000001001000001 | 1
16 | 0010000010010001 | 1 | 0010000010010001 | 1 | 1000000100100001 | 1 | 1000000100100001 | 1
17 | 0010000000100010 | 1 | 0010000000100010 | 1 | 1000001001000000 | 4 | 1000001001000000 | 4
18 | 0001000000001001 | 1 | 0100000010010000 | 2 | 0001000000001001 | 1 | 0100000010010000 | 2
19 | 0010000000010001 | 1 | 0010000000010001 | 1 | 1001000100000000 | 4 | 1001000100000000 | 4
20 | 0001000000010010 | 1 | 0001000000010010 | 1 | 1000100010000000 | 4 | 1000100010000000 | 4
21 | 0000100000000010 | 1 | 0000100000000010 | 1 | 1000000010010001 | 1 | 1000000010010001 | 1
22 | 0000010000000001 | 1 | 0000010000000001 | 1 | 1000000001001001 | 1 | 1000000001001001 | 1
23 | 0010001000100000 | 2 | 0010001000100000 | 2 | 1000000001001000 | 2 | 1000000001001000 | 2
24 | 0010000100010000 | 2 | 0010000100010000 | 2 | 1000000001001000 [ 3 | 1000000001001000 | 3
25 | 0010000010001000 | 2 | 0100000000100100 | 2 | 0010000010001000 | 2 | 0100000000100100 | 2
26 | 0010000001000100 | 2 | 0010000001000100 | 2 | 1000000000100010 | 1 | 1000000000100010 | 1
27 | 0001000100100000 | 2 | 0001000100100000 | 2 | 1000000000010001 | 1 | 1000000000010001 | 1
28 | 0010000000001000 | 2 | 0100000010010000 | 3 | 0010000000001000 [ 2 | 0100000010010000 | 3
29 | 0001000010010000 | 2 | 0001000010010000 | 2 | 1001001000000010 | 1 | 1001001000000010 | 1
30 | 0001000001001000 | 2 | 0100000100100000 | 3 | 0001000001001000 | 2 | 0100000100100000 | 3
31 | 0001000000100100 | 2 | 0001000000100100 | 2 | 1001000100000001 | 1 | 1001000100000001 | 1
32 | 0001000000000100 | 2 | 0001000000000100 | 2 | 1000100100000010 | 1 | 1000100100000010 | 1
33 | 0001000000000100 | 3 | 0001000000000100 | 3 | 1000100010000001 | 1 | 1000100010000001 | 1
34 | 0001000000100100 | 3 | 0001000000100100 | 3 | 1000000000100100 | 2 | 1000000000100100 | 2
35 | 0001000001001000 | 3 | 0100001001000000 | 4 | 0001000001001000 | 3 | 0100001001000000 | 4
36 | 0001000010010000 | 3 | 0001000010010000 | 3 | 1000000000100100 [ 3 | 1000000000100100 | 3
37 | 0001000100100000 | 3 | 0001000100100000 | 3 | 1000010001000000 | 4 | 1000010001000000 | 4
38 | 0010000000001000 | 3 | 0100100100000001 | 1 | 0010000000001000 | 3 | 0100100100000001 | 1
39 | 0010000001000100 | 3 | 0010000001000100 | 3 | 1001000010000000 | 4 | 1001000010000000 | 4
40 | 0010000010001000 [ 3 | 0100010010000001 | 1 | 0010000010001000 | 3 | 0100010010000001 | 1
41 | 0010000100010000 | 3 | 0010000100010000 | 3 | 1000010010000010 | 1 | 1000010010000010 | 1
42 | 0010001000100000 | 3 | 0010001000100000 | 3 | 1000001000100000 | 2 | 1000001000100000 | 2
43 | 0010010001000000 | 4 | 0010010001000000 | 4 | 1000010001000001 | 1 | 1000010001000001 | 1
44 | 0001001001000000 [ 4 | 0001001001000000 | 4 | 1000001000100000 | 3 | 1000001000100000 | 3
45 | 0000001000000001 [ 1 | 0100010001000000 | 4 | 1000001001000010 | 1 | 0100010001000000 | 4
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Table G.1 — Main Conversion Table (continued)

8-bit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
msb Isb | state [ msh Ish | state | msb Ish | state | msb Ish | state
46 | 0010010010000010 | 1 | 0010010010000010 | 1 | 1000001000100001 [ 1 | 1000001000100001 | 1
47 | 0010000010001001 | 1 | 0100001001000001 | 1 | 0010000010001001 [ 1 | 0100001001000001 | 1
48 | 0010010001000001 | 1 | 0010010001000001 | 1 | 1000000100010000 [ 2 | 1000000100010000 | 2
49 | 0010001001000010 | 1 | 0010001001000010 | 1 | 1000000010001000 [ 2 | 1000000010001000 | 2
50 | 0010001000100001 | 1 | 0010001000100001 | 1 | 1000000100010000 | 3 | 1000000100010000 | 3
51 | 0001000001001001 | 1 | 0100000100100001 | 1 | 0001000001001001 | 1 | 0100000100100001 | 1
52 | 0010000100100010 | 1 | 0010000100100010 | 1 | 1000000100100010 | 1 | 1000000100100010 | 1
53 | 0010000100010001 | 1 | 0010000100010001 | 1 | 1000000100010001 | 1 | 1000000100010001 | 1
54 | 0010000010010010 | 1 | 0010000010010010 | 1 | 1000000010010010 | 1 | 1000000010010010 | 1
55 | 0010000001000010 | 1 | 0010000001000010 | 1 | 1000000010001001 | 1 | 1000000010001001 | 1
56 | 0010000000100001 | 1 | 0010000000100001 | 1 | 1000000001000010 | 1 | 1000000001000010 | 1
57 | 0000100000001001 | 1 | 0100000010010001 | 1 | 0000100000001001 | 1 | 0100000010010001 | 1
58 | 0001001001000001 | 1 | 0001001001000001 | 1 | 1000000000100001 | 1 | 1000000000100001 | 1
59 | 0001000100100001 | 1 | 0001000100100001 | 1 | 0100000001001001 | 1 | 0100000001001001 | 1
60 | 0001000010010001 | 1 | 0001000010010001 | 1 | 1001001000010010 | 1 | 1001001000010010 | 1
61 | 0001000000100010 | 1 | 0001000000100010 | 1 | 1001001000001001 | 1 | 1001001000001001 | 1
62 | 0001000000010001 | 1 | 0001000000010001 | 1 | 1001000100000010 | 1 | 1001000100000010 | 1
63 | 0000100000010010 | 1 | 0000100000010010 | 1 | 1000000001000100 | 2 | 1000000001000100 | 2
64 | 0000010000000010 | 1 | 0000010000000010 | 1 | 0100000001001000 | 2 | 0100000001001000 | 2
65 | 0010010000100000 | 2 | 0010010000100000 | 2 | 1000010000100000 | 2 | 1000010000100000 | 2
66 | 0010001000010000 | 2 | 0010001000010000 | 2 | 1000001000010000 | 2 | 1000001000010000 | 2
67 | 0010000100001000 | 2 | 0100000000100010 | 1 | 0010000100001000 | 2 | 0100000000100010 | 1
68 | 0010000010000100 | 2 | 0010000010000100 | 2 | 1000000100001000 | 2 | 1000000100001000 | 2
69 | 0010000000010000 | 2 | 0010000000010000 | 2 | 1000000010000100 | 2 | 1000000010000100 | 2
70 | 0001000010001000 | 2 | 0100001000100000 | 2 | 0001000010001000 | 2 | 0100001000100000 | 2
71 | 0001001000100000 | 2 | 0001001000100000 | 2 | 0100000010001000 | 2 | 0100000010001000 | 2
72 | 0001000000001000 | 2 | 0100000100010000 | 2 | 0001000000001000 | 2 | 0100000100010000 | 2
73 | 0001000100010000 | 2 | 0001000100010000 | 2 | 1000000001000100 | 3 | 1000000001000100 | 3
74 | 0001000001000100 | 2 | 0001000001000100 | 2 | 0100000001001000 | 3 | 0100000001001000 | 3
75 | 0000100100100000 | 2 | 0000100100100000 | 2 | 1000010000100000 | 3 | 1000010000100000 | 3
76 | 0000100010010000 | 2 | 0000100010010000 | 2 | 1000001000010000 | 3 | 1000001000010000 | 3
77 | 0000100001001000 | 2 | 0100000001000100 | 2 | 0000100001001000 | 2 | 0100000001000100 | 2
78 | 0000100000100100 | 2 | 0000100000100100 | 2 | 1000000100001000 | 3 | 1000000100001000 | 3
79 | 0000100000000100 | 2 | 0000100000000100 | 2 | 1000000010000100 | 3 | 1000000010000100 | 3
80 | 0000100000000100 | 3 | 0000100000000100 | 3 | 0100000010001000 [ 3 | 0100000010001000 | 3
81 | 0000100000100100 | 3 | 0000100000100100 | 3 | 1000100001000000 | 4 | 1000100001000000 | 4
82 | 0000100001001000 | 3 | 0100000001000100 | 3 | 0000100001001000 [ 3 | 0100000001000100 | 3
83 | 0000100010010000 | 3 | 0000100010010000 | 3 | 1000000010001000 [ 3 | 1000000010001000 | 3
84 | 0000100100100000 | 3 | 0000100100100000 | 3 | 1001001001001000 [ 2 | 1001001001001000 | 2
85 | 0001000000001000 | 3 | 0100000100010000 | 3 | 0001000000001000 [ 3 | 0100000100010000 | 3
86 | 0001000001000100 | 3 | 0001000001000100 | 3 | 1001001000100100 [ 2 | 1001001000100100 | 2
87 | 0001000010001000 | 3 | 0100001000100000 | 3 | 0001000010001000 [ 3 | 0100001000100000 | 3
88 | 0001000100010000 | 3 | 0001000100010000 | 3 | 1001001001001000 [ 3 | 1001001001001000 | 3
89 | 0001001000100000 | 3 | 0001001000100000 | 3 | 1001000010000001 [ 1 | 1001000010000001 | 1
90 | 0010000000010000 | 3 | 0010000000010000 | 3 | 1000100100010010 | 1 | 1000100100010010 | 1
91 | 0010000010000100 | 3 | 0010000010000100 | 3 | 1000100100001001 | 1 | 1000100100001001 | 1
92 | 0010000100001000 | 3 | 0100000000010001 | 1 | 0010000100001000 | 3 | 0100000000010001 | 1
93 | 0010001000010000 | 3 | 0010001000010000 | 3 | 1000100010000010 | 1 | 1000100010000010 | 1
94 | 0010010000100000 | 3 | 0010010000100000 | 3 | 1000100001000001 | 1 | 1000100001000001 | 1
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Table G.1 — Main Conversion Table (continued)

ISO/IEC 20563:2001(E)

8-hit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
msb Isb | state | msb Ish | state| msb Isb | stae| msb Isb | state
95 | 0000001000000010 | 1 | 0100100100000010 | 1 | 1000010010010010 | 1 | 0100100100000010 | 1
96 | 0000000100000001 | 1 | 0100100010000001 | 1 | 1000010010001001 | 1 | 0100100010000001 | 1
97 | 0010010010001001 | 1 | 0100010000100000 | 2 | 0010010010001001 | 1 | 0100010000100000 | 2
98 | 0010010010010010 | 1 | 0010010010010010 | 1 | 1001001000000100 | 2 | 1001001000000100 | 2
99 | 0010010001000010 | 1 | 0010010001000010 | 1 | 1001001000100100 | 3 | 1001001000100100 | 3
100 | 0010010000100001 | 1 | 0010010000100001 | 1 | 1000010001000010 | 1 | 1000010001000010 | 1
101 | 0010001001001001 | 1 | 0100010010000010 | 1 | 0010001001001001 | 1 | 0100010010000010 | 1
102 | 0010001000100010 | 1 | 0010001000100010 | 1 | 1000010000100001 | 1 | 1000010000100001 | 1
103 | 0010001000010001 | 1 | 0010001000010001 | 1 | 1000001001001001 | 1 | 1000001001001001 | 1
104 | 0010000100010010 | 1 | 0010000100010010 | 1 | 1000001000100010 | 1 | 1000001000100010 | 1
105 | 0010000010000010 | 1 | 0010000010000010 | 1 | 1000001000010001 | 1 | 1000001000010001 | 1
106 | 0010000100001001 | 1 | 0100001000010000 | 2 | 0010000100001001 | 1 | 0100001000010000 | 2
107 | 0010000001000001 | 1 | 0010000001000001 | 1 | 1000000100010010 | 1 | 1000000100010010 | 1
108 | 0001001001000010 | 1 | 0001001001000010 | 1 | 1000000100001001 | 1 | 1000000100001001 | 1
109 | 0001001000100001 | 1 | 0001001000100001 | 1 | 1000000010000010 | 1 | 1000000010000010 | 1
110 | 0001000100100010 | 1 | 0001000100100010 | 1 | 1000000001000001 | 1 | 1000000001000001 | 1
111 | 0001000100010001 | 1 | 0001000100010001 | 1 | 0100000010001001 | 1 | 0100000010001001 | 1
112 | 0001000010010010 | 1 | 0001000010010010 | 1 | 1001001001001001 | 1 | 1001001001001001 | 1
113 | 0001000001000010 | 1 | 0001000001000010 | 1 | 1001001000100010 | 1 | 1001001000100010 | 1
114 | 0001000010001001 | 1 | 0100010000100000 | 3 | 0001000010001001 | 1 | 0100010000100000 | 3
115 | 0001000000100001 | 1 | 0001000000100001 | 1 | 1001001000010001 | 1 | 1001001000010001 | 1
116 | 0000100100100001 | 1 | 0000100100100001 | 1 | 1001000100010010 | 1 | 1001000100010010 | 1
117 | 0000100010010001 | 1 | 0000100010010001 | 1 | 1001000100001001 | 1 | 1001000100001001 | 1
118 | 0000100001001001 | 1 | 0100010001000001 | 1 | 0000100001001001 | 1 | 0100010001000001 | 1
119 | 0000100000100010 | 1 | 0000100000100010 | 1 | 1000100100100100 | 2 | 1000100100100100 | 2
120 | 0000100000010001 | 1 | 0000100000010001 | 1 | 1000100100000100 | 2 | 1000100100000100 | 2
121 | 0000010000001001 | 1 | 0100001001000010 | 1 | 0000010000001001 | 1 | 0100001001000010 | 1
122 | 0000010000010010 | 1 | 0000010000010010 | 1 | 1000100000100000 | 2 | 1000100000100000 | 2
123 | 0010010010000100 | 2 | 0010010010000100 | 2 | 1000010010000100 | 2 | 1000010010000100 | 2
124 | 0010010000010000 | 2 | 0010010000010000 | 2 | 1000010000010000 | 2 | 1000010000010000 | 2
125 | 0010001000001000 | 2 | 0100001000100001 | 1 | 0010001000001000 | 2 | 0100001000100001 | 1
126 | 0010001001000100 | 2 | 0010001001000100 | 2 | 1000001001000100 | 2 | 1000001001000100 | 2
127 | 0001000100001000 | 2 | 0100000100100010 | 1 | 0001000100001000 | 2 | 0100000100100010 | 1
128 | 0010000100100100 | 2 | 0010000100100100 | 2 | 1000001000001000 | 2 | 1000001000001000 | 2
129 | 0000100010001000 | 2 | 0100000100010001 | 1 | 0000100010001000 | 2 | 0100000100010001 | 1
130 | 0010000100000100 | 2 | 0010000100000100 | 2 | 1000000100100100 | 2 | 1000000100100100 | 2
131 | 0010000000100000 | 2 | 0010000000100000 | 2 | 1001001000000100 | 3 | 1001001000000100 | 3
132 | 0001001000010000 | 2 | 0001001000010000 | 2 | 1000100100100100 | 3 | 1000100100100100 | 3
133 | 0000100000001000 | 2 | 0100000010010010 | 1 | 0000100000001000 | 2 | 0100000010010010 | 1
134 | 0001000010000100 | 2 | 0001000010000100 | 2 | 1000100000100000 [ 3 | 1000100000100000 | 3
135 | 0001000000010000 | 2 | 0001000000010000 | 2 | 1000010010000100 | 3 | 1000010010000100 | 3
136 | 0000100100010000 | 2 | 0000100100010000 | 2 | 1000010000010000 | 3 | 1000010000010000 | 3
137 | 0000100001000100 | 2 | 0000100001000100 | 2 | 1000001001000100 | 3 | 1000001001000100 | 3
138 | 0000010001001000 | 2 | 0100000001000010 | 1 | 0000010001001000 | 2 | 0100000001000010 | 1
139 | 0000010010010000 | 2 | 0000010010010000 | 2 | 1000001000001000 [ 3 | 1000001000001000 | 3
140 | 0000010000100100 | 2 | 0000010000100100 | 2 | 1001000010000010 | 1 | 1001000010000010 | 1
141 | 0000010000000100 | 2 | 0000010000000100 | 2 | 1000000100000100 | 2 | 1000000100000100 | 2
142 | 0000010000000100 | 3 | 0000010000000100 | 3 | 1000000100100100 | 3 | 1000000100100100 | 3
143 | 0000010000100100 | 3 | 0000010000100100 | 3 | 1000000100000100 | 3 | 1000000100000100 | 3
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Table G.1 — Main Conversion Table (continued)

8-bit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
msb Isb | state| msb Isb | state| msb Isb | state | msb Isb | State

144 | 0000010001001000 | 3 | 0100000010000100 | 2 | 0000010001001000 [ 3 | 0100000010000100 | 2
145 | 0000010010010000 | 3 | 0000010010010000 | 3 | 1001000001000000 | 4 | 1001000001000000 | 4
146 | 0000100000001000 | 3 | 0100000000010000 | 2 | 0000100000001000 [ 3 | 0100000000010000 | 2
147 | 0000100001000100 | 3 | 0000100001000100 | 3 | 1000000000100000 [ 2 | 1000000000100000 | 2
148 | 0000100010001000 | 3 | 0100000010000100 | 3 | 0000100010001000 [ 3 | 0100000010000100 | 3
149 | 0000100100010000 | 3 | 0000100100010000 | 3 | 1000000000100000 [ 3 | 1000000000100000 | 3
150 | 0001000000010000 | 3 | 0001000000010000 | 3 | 0100000100001000 [ 3 | 0100000100001000 | 3
151 | 0001000010000100 | 3 | 0001000010000100 | 3 | 1000000001000000 | 4 | 1000000001000000 | 4
152 | 0001000100001000 | 3 | 0100001000010000 | 3 | 0001000100001000 [ 3 | 0100001000010000 | 3
153 | 0001001000010000 | 3 | 0001001000010000 [ 3 | 1001000001000001 | 1 | 1001000001000001 | 1
154 | 0010000000100000 | 3 | 0010000000100000 | 3 | 0100000100001000 [ 2 | 0100000100001000 | 2
155 | 0010000100000100 | 3 | 0010000100000100 [ 3 | 1001000100100100 | 3 | 1001000100100100 | 3
156 | 0010000100100100 | 3 | 0010000100100100 | 3 | 1000100100100010 [ 1 | 1000100100100010 | 1
157 | 0010001000001000 | 3 | 0100000000100001 | 1 | 0010001000001000 [ 3 | 0100000000100001 | 1
158 | 0010001001000100 | 3 | 0010001001000100 | 3 | 1000100100000100 [ 3 | 0100100100000000 | 4
159 | 0010010000010000 | 3 | 0010010000010000 | 3 | 1001001001000100 [ 2 | 1001001001000100 | 2
160 | 0010010010000100 | 3 | 0010010010000100 [ 3 | 1001001000001000 | 2 | 1001001000001000 | 2
161 | 0000001000010010 | 1 | 0100000000010000 | 3 | 1000100100010001 [ 1 | 0100000000010000 | 3
162 | 0000001000001001 | 1 | 0100100100100100 | 2 | 1000100010010010 [ 1 | 0100100100100100 | 2
163 | 0000000100000010 | 1 | 0100100100100100 [ 3 | 1000100010001001 | 1 | 0100100100100100 | 3
164 | 0000000010000001 | 1 | 0100100100010010 | 1 | 1000100001000010 [ 1 | 0100100100010010 | 1
165 | 0010010010010001 | 1 | 0010010010010001 | 1 | 1001000100100100 [ 2 | 1001000100100100 | 2
166 | 0010010000100010 | 1 | 0010010000100010 | 1 | 1001000100000100 [ 2 | 1001000100000100 | 2
167 | 0010010001001001 | 1 | 0100100100000100 | 2 | 0010010001001001 [ 1 | 0100100100000100 | 2
168 | 0010010000010001 | 1 | 0010010000010001 | 1 | 1001001001000100 [ 3 | 1001001001000100 | 3
169 | 0010001000010010 | 1 | 0010001000010010 | 1 | 1000100000100001 [ 1 | 1000100000100001 | 1
170 | 0010000100000010 | 1 | 0010000100000010 | 1 | 1000010010010001 [ 1 | 1000010010010001 | 1
171 | 0010001000001001 | 1 | 0100100000100000 | 3 | 0010001000001001 [ 1 | 0100100000100000 | 3
172 | 0010000010000001 | 1 | 0010000010000001 | 1 | 1000010001001001 [ 1 | 1000010001001001 | 1
173 | 0001001000100010 | 1 | 0001001000100010 | 1 | 1000010000100010 [ 1 | 1000010000100010 | 1
174 | 0001001000010001 | 1 | 0001001000010001 | 1 | 1000010000010001 [ 1 | 1000010000010001 | 1
175 | 0001000100010010 | 1 | 0001000100010010 | 1 | 1000001000010010 [ 1 | 1000001000010010 | 1
176 | 0001000010000010 | 1 | 0001000010000010 | 1 | 1000001000001001 [ 1 | 1000001000001001 | 1
177 | 0001001001001001 | 1 | 0100100010000010 | 1 | 0001001001001001 [ 1 | 0100100010000010 | 1
178 | 0001000001000001 | 1 | 0001000001000001 | 1 | 1000000100000010 [ 1 | 1000000100000010 | 1
179 | 0000100100100010 | 1 | 0000100100100010 | 1 | 1000000010000001 [ 1 | 1000000010000001 | 1
180 | 0000100100010001 | 1 | 0000100100010001 | 1 | 0100100100001001 [ 1 | 0100100100001001 | 1
181 | 0001000100001001 | 1 | 0100100000100000 | 2 | 0001000100001001 [ 1 | 0100100000100000 | 2
182 | 0000100010010010 | 1 | 0000100010010010 | 1 | 0100010010001001 [ 1 | 0100010010001001 | 1
183 | 0000100001000010 | 1 | 0000100001000010 | 1 | 0100001001001001 [ 1 | 0100001001001001 | 1
184 | 0000100010001001 | 1 | 0100010010000100 | 3 | 0000100010001001 [ 1 | 0100010010000100 | 3
185 | 0000100000100001 | 1 | 0000100000100001 | 1 | 1001000000100000 [ 2 | 1001000000100000 | 2
186 | 0000010010010001 | 1 | 0000010010010001 | 1 | 1000100100001000 [ 2 | 1000100100001000 | 2
187 | 0000010000100010 | 1 | 0000010000100010 | 1 | 1000100010000100 [ 2 | 1000100010000100 | 2
188 | 0000010001001001 | 1 | 0100100001000001 | 1 | 0000010001001001 [ 1 | 0100100001000001 | 1
189 | 0000010000010001 | 1 | 0000010000010001 | 1 | 1000100000010000 [ 2 | 1000100000010000 | 2
190 | 0000001001001000 | 2 | 0100010010000100 | 2 | 1000010010001000 [ 2 | 0100010010000100 | 2
191 | 0000001000100100 | 2 | 0100010000010000 | 2 | 1000010001000100 [ 2 | 0100010000010000 | 2
192 | 0000001000000100 | 2 | 0100001001000100 | 2 | 1000010000001000 | 2 | 0100001001000100 | 2
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Table G.1 — Main Conversion Table (continued)

ISO/IEC 20563:2001(E)

8-hit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
msb Isb | state | msb Isb | state | msb Isb | State| msb Ish | state

193 | 0010010010001000 | 2 | 0100010000010000 | 3 | 0010010010001000 [ 2 | 0100010000010000 | 3
194 | 0010010001000100 | 2 | 0010010001000100 | 2 | 1000001001001000 | 2 | 1000001001001000 | 2
195 | 0010010000001000 | 2 | 0100010010010010 | 1 | 0010010000001000 | 2 | 0100010010010010 | 1
196 | 0010001000100100 | 2 | 0010001000100100 | 2 | 1000001000100100 | 2 | 1000001000100100 | 2
197 | 0010001000000100 | 2 | 0010001000000100 | 2 | 1000001000000100 | 2 | 1000001000000100 | 2
198 | 0010001001001000 | 2 | 0100010001000010 | 1 | 0010001001001000 | 2 | 0100010001000010 | 1
199 | 0001001001000100 | 2 | 0001001001000100 | 2 | 0100001000001000 | 2 | 0100001000001000 | 2
200 | 0001000100100100 | 2 | 0001000100100100 | 2 | 1001000000100000 | 3 | 1001000000100000 | 3
201 | 0001000100000100 | 2 | 0001000100000100 | 2 | 1000100100001000 | 3 | 1000100100001000 | 3
202 | 0001001000001000 | 2 | 0100010000100001 | 1 | 0001001000001000 [ 2 | 0100010000100001 | 1
203 | 0001000000100000 | 2 | 0001000000100000 | 2 | 1000100010000100 | 3 | 1000100010000100 | 3
204 | 0000100010000100 | 2 | 0000100010000100 | 2 | 1000010010001000 | 3 | 1000010010001000 | 3
205 | 0000100000010000 | 2 | 0000100000010000 | 2 | 1000010001000100 | 3 | 1000010001000100 | 3
206 | 0000100100001000 | 2 | 0100001000100010 | 1 | 0000100100001000 | 2 | 0100001000100010 | 1
207 | 0000010010001000 | 2 | 0100001000010001 | 1 | 0000010010001000 | 2 | 0100001000010001 | 1
208 | 0000010001000100 | 2 | 0000010001000100 | 2 | 1000001000100100 | 3 | 1000001000100100 | 3
209 | 0000010000001000 | 2 | 0100000100010010 | 1 | 0000010000001000 | 2 | 0100000100010010 | 1
210 | 0000001000000100 | 3 | 0100000010000010 | 1 | 1000010000001000 [ 3 | 0100000010000010 | 1
211 | 0000001000100100 | 3 | 0100000100100100 | 2 [ 1000001001001000 [ 3 | 0100000100100100 | 2
212 | 0000001001001000 | 3 | 0100000100000100 | 2 | 1000001000000100 [ 3 | 0100000100000100 | 2
213 | 0000010000001000 | 3 | 0100000001000001 | 1 | 0000010000001000 | 3 | 0100000001000001 | 1
214 | 0000010001000100 | 3 | 0000010001000100 | 3 | 0100001000001000 | 3 | 0100001000001000 | 3
215 | 0000010010001000 | 3 | 0100000000100000 | 2 | 0000010010001000 [ 3 | 0100000000100000 | 2
216 | 0000100000010000 | 3 | 0000100000010000 | 3 | 1001001000010000 | 3 | 1001001000010000 | 3
217 | 0000100010000100 | 3 | 0000100010000100 | 3 | 1001000100000100 | 3 | 1001000100000100 | 3
218 | 0000100100001000 | 3 | 0100000100000100 | 3 | 0000100100001000 | 3 | 0100000100000100 | 3
219 | 0001000000100000 | 3 | 0001000000100000 | 3 | 0100000100001001 | 1 | 0100000100001001 | 1
220 | 0001000100000100 | 3 | 0001000100000100 | 3 | 1001001000010000 [ 2 | 1001001000010000 | 2
221 | 0001000100100100 | 3 | 0001000100100100 | 3 | 1001000100001000 [ 2 | 1001000100001000 | 2
222 | 0001001000001000 | 3 | 0100000100100100 | 3 | 0001001000001000 | 3 | 0100000100100100 | 3
223 | 0001001001000100 | 3 | 0001001001000100 | 3 | 1001001000001000 | 3 | 1001001000001000 | 3
224 | 0010001000000100 | 3 | 0010001000000100 | 3 | 1000100000010000 | 3 | 1000100000010000 | 3
225 | 0010001000100100 | 3 | 0010001000100100 | 3 | 1001001001000010 | 1 | 1001001001000010 | 1
226 | 0010001001001000 | 3 | 0100001001000100 | 3 | 0010001001001000 | 3 | 0100001001000100 | 3
227 | 0010010000001000 | 3 | 0100100100000100 | 3 | 0010010000001000 | 3 | 0100100100000100 | 3
228 | 0010010001000100 | 3 | 0010010001000100 | 3 | 1001000100001000 | 3 | 1001000100001000 | 3
229 | 0010010010001000 | 3 | 0100000000100000 | 3 | 0010010010001000 | 3 | 0100000000100000 | 3
230 | 0010000001000000 | 4 | 0010000001000000 | 4 | 1001001000100001 | 1 | 1001001000100001 | 1
231 | 0000001001001001 | 1 | 0100100100100010 | 1 | 1001000100100010 | 1 | 0100100100100010 | 1
232 | 0000001000100010 | 1 | 0100100010000100 | 2 | 1001000100010001 | 1 | 0100100010000100 | 2
233 | 0000001000010001 | 1 | 0100100000010000 | 2 | 1001000010010010 | 1 | 0100100000010000 | 2
234 | 0000000100010010 | 1 | 0100000001000000 | 4 | 1001000010001001 | 1 | 0100000001000000 | 4
235 | 0000000100001001 | 1 | 0100100100010001 | 1 | 1001000001000010 | 1 | 0100100100010001 | 1
236 | 0000000010000010 | 1 | 0100100010010010 | 1 | 1001000000100001 | 1 | 0100100010010010 | 1
237 | 0000000001000001 | 1 | 0100100001000010 | 1 | 1000100100100001 | 1 | 0100100001000010 | 1
238 | 0010010000010010 | 1 | 0010010000010010 | 1 | 1000100010010001 | 1 | 1000100010010001 | 1
239 | 0010001000000010 | 1 | 0010001000000010 | 1 | 1001000010000100 | 3 | 1001000010000100 | 3
240 | 0010010000001001 | 1 | 0100100010000100 | 3 | 0010010000001001 | 1 | 0100100010000100 | 3
241 | 0010000100000001 | 1 | 0010000100000001 | 1 | 1001000010000100 [ 2 | 1001000010000100 | 2
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Table G.1 — Main Conversion Table (concluded)

8-hit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
msb Isb | state | msb Isb | Sstate | msb Isb | State | msb Isb | State
242 | 0001001000010010 | 1 | 0001001000010010 | 1 | 1000000010000000 | 4 | 1000000010000000 | 4
243 | 0001000100000010 | 1 | 0001000100000010 | 1 | 1000100001001001 [ 1 | 1000100001001001 | 1
244 | 0001001000001001 | 1 | 0100100000100001 | 1 | 0001001000001001 [ 1 | 0100100000100001 | 1
245 | 0001000010000001 | 1 | 0001000010000001 | 1 | 1000100000100010 [ 1 | 1000100000100010 | 1
246 | 0000100100010010 | 1 | 0000100100010010 | 1 | 1000100000010001 [ 1 | 1000100000010001 | 1
247 | 0000100010000010 | 1 | 0000100010000010 | 1 | 1000010000010010 [ 1 | 1000010000010010 | 1
248 | 0000100100001001 | 1 | 0100010010010001 | 1 | 0000100100001001 [ 1 | 0100010010010001 | 1
249 | 0000100001000001 | 1 | 0000100001000001 | 1 | 1000010000001001 [ 1 | 1000010000001001 | 1
250 | 0000010010010010 | 1 | 0000010010010010 | 1 | 1000001000000010 [ 1 | 1000001000000010 | 1
251 | 0000010001000010 | 1 | 0000010001000010 | 1 | 1000000100000001 [ 1 | 1000000100000001 | 1
252 | 0000010010001001 | 1 | 0100010000100010 | 1 | 0000010010001001 [ 1 | 0100010000100010 | 1
253 | 0000010000100001 | 1 | 0000010000100001 | 1 | 0100100010001001 [ 1 | 0100100010001001 | 1
254 | 0000001001000100 | 2 | 0100010000010001 | 1 | 1001000000010000 [ 2 | 0100010000010001 | 1
255 | 0000001000001000 | 2 | 0100001000010010 | 1 | 1000100100010000 | 2 | 0100001000010010 | 1
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8-hit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
msb Ish | state | msb Isb | state | msb Ish | state | msb Isb | state
0 0000010010000000 | 4 | 0000010010000000 | 4 | 0100100001001000 | 2 | 0100100001001000 | 2
1 0000100100000000 | 4 | 0000100100000000 | 4 | 0100100001001000 | 3 | 0100100001001000 | 3
2 0001001000000000 | 4 | 0001001000000000 | 4 | 0100100000001001 | 1 | 0100100000001001 | 1
3 0000001001000000 | 4 | 0100010000000001 | 1 | 1000001000000000 | 4 | 0100010000000001 | 1
4 0000000100100000 | 3 | 0100100000000010 | 1 | 1001000000000100 | 3 | 0100100000000010 | 1
5 0000000010010000 | 3 | 0100001000000000 | 4 | 1001000000100100 | 3 | 0100001000000000 | 4
6 0000000001001000 | 3 | 0100100000000100 | 2 | 1001000001001000 | 3 | 0100100000000100 | 2
7 0000000001001000 | 2 | 0100000100000000 | 4 | 1001000000000100 | 2 | 0100000100000000 | 4
8 0000000010010000 | 2 | 0100100010010000 | 3 | 1001000000100100 | 2 | 0100100010010000 | 3
9 0000000100100000 | 2 | 0100100000100100 | 2 | 1001000001001000 | 2 | 0100100000100100 | 2
10 | 0000010001000000 | 4 | 0000010001000000 | 4 | 1001001001000000 | 4 | 1001001001000000 | 4
11 | 0000100010000000 | 4 | 0000100010000000 | 4 | 1000100001001000 | 3 | 1000100001001000 | 3
12 | 0001000100000000 | 4 | 0001000100000000 | 4 | 0100010001001000 | 3 | 0100010001001000 | 3
13 | 0010001000000000 | 4 | 0010001000000000 | 4 | 1000100000000100 | 3 | 1000100000000100 | 3
14 | 0000001000100000 | 3 | 0100100000000100 | 3 | 1001000010010000 | 3 | 0100100000000100 | 3
15 | 0000000100010000 | 3 | 0100100010010000 | 2 | 1001000100100000 | 3 | 0100100010010000 | 2
16 | 0000000010001000 | 3 | 0100001000000001 | 1 | 0100100000001000 | 3 | 0100001000000001 | 1
17 | 0000000001000100 | 3 | 0100010000000010 | 1 | 0100100010001000 | 3 | 0100010000000010 | 1
18 | 0000000001000100 | 2 | 0100100000100100 | 3 | 1001000010010000 | 2 | 0100100000100100 | 3
19 | 0000000010001000 | 2 | 0100100100100000 | 3 | 1001000100100000 | 2 | 0100100100100000 | 3
20 | 0000000100010000 | 2 | 0100100100100000 | 2 | 0100010001001000 | 2 | 0100100100100000 | 2
21 | 0000001000100000 | 2 | 0100100000010010 | 1 | 0100100000001000 | 2 | 0100100000010010 | 1
22 | 0000010010000001 | 1 | 0000010010000001 | 1 | 1000100000100100 [ 3 | 1000100000100100 | 3
23 | 0000100100000001 | 1 | 0000100100000001 | 1 | 1000100010010000 [ 3 | 1000100010010000 | 3
24 | 0001001000000001 | 1 | 0001001000000001 | 1 | 0100100010001000 | 2 | 0100100010001000 | 2
25 | 0010010000000001 | 1 | 0010010000000001 | 1 | 1000100000000100 | 2 | 1000100000000100 | 2
26 | 0000000001001001 | 1 | 0100010000000100 | 3 | 1000010000000001 | 1 | 0100010000000100 | 3
27 | 0000000010010001 | 1 | 0100000100000001 | 1 | 1000100000000010 | 1 | 0100000100000001 | 1
28 | 0000000100100001 | 1 | 0100010000000100 | 2 | 1001000000001001 | 1 | 0100010000000100 | 2
29 | 0000001001000001 | 1 | 0100001000000010 | 1 | 1001000000010010 | 1 | 0100001000000010 | 1
30 | 0000100001000000 | 4 | 0000100001000000 | 4 | 1000100000100100 | 2 | 1000100000100100 | 2
31 | 0001000010000000 | 4 | 0001000010000000 | 4 | 1000100001001000 | 2 | 1000100001001000 | 2
32 | 0010000100000000 | 4 | 0010000100000000 | 4 | 0100010000001001 | 1 | 0100010000001001 | 1
33 | 0000010000100000 | 3 | 0000010000100000 | 3 | 0100100001001001 | 1 | 0100100001001001 | 1
34 | 0000001000010000 | 3 | 0100010000010010 | 1 | 1000100100100000 | 3 | 0100010000010010 | 1
35 | 0000000100001000 | 3 | 0100100000010001 | 1 | 1001000000001000 | 3 | 0100100000010001 | 1
36 | 0000000010000100 | 3 | 0100000010000000 | 4 | 1001000001000100 [ 3 | 0100000010000000 | 4
37 | 0000010000100000 | 2 | 0000010000100000 | 2 | 1000001000000001 | 1 | 1000001000000001 | 1
38 | 0000000010000100 | 2 | 0100010000100100 | 3 | 1000100010010000 [ 2 | 0100010000100100 | 3
39 | 0000000100001000 | 2 | 0100010000100100 | 2 | 1000100100100000 | 2 | 0100010000100100 | 2
40 | 0000001000010000 | 2 | 0100100000100010 | 1 | 1001000000001000 | 2 | 0100100000100010 | 1
41 | 0000010001000001 | 1 | 0000010001000001 | 1 | 1000010000000010 | 1 | 1000010000000010 | 1
42 | 0000010010000010 [ 1 | 0000010010000010 | 1 | 1000000100000000 | 4 | 1000000100000000 | 4
43 | 0000100010000001 | 1 | 0000100010000001 | 1 | 1001000001000100 | 2 | 1001000001000100 | 2
44 | 0000100100000010 | 1 | 0000100100000010 | 1 | 1000100000001001 | 1 | 1000100000001001 | 1
45 | 0001000100000001 [ 1 | 0001000100000001 | 1 | 1001000010001000 | 3 | 1001000010001000 | 3
46 | 0001001000000010 [ 1 | 0001001000000010 | 1 | 1001000100010000 | 3 | 1001000100010000 | 3
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Table G.2 — Substitution table (concluded)

8-bit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
msb Ish | state | msb Isb | state | msb Ish | state | msb Ish | state
47 | 0010001000000001 | 1 | 0010001000000001 | 1 | 1000100000010010 [ 1 | 1000100000010010 | 1
48 | 0010010000000010 | 1 | 0010010000000010 | 1 | 0100010000001000 [ 3 | 0100010000001000 | 3
49 | 0000000001000010 | 1 | 0100100010010001 | 1 | 1001000000010001 [ 1 | 0100100010010001 | 1
50 | 0000000010001001 | 1 | 0100100001000100 | 3 | 1001000000100010 | 1 | 0100100001000100 | 3
51 | 0000000010010010 | 1 | 0100010010010000 | 3 | 1001000001001001 | 1 | 0100010010010000 | 3
52 | 0000000100010001 | 1 | 0100010010010000 | 2 | 1001000010010001 | 1 | 0100010010010000 | 2
53 | 0000000100100010 | 1 | 0100100001000100 | 2 | 1001000100100001 | 1 | 0100100001000100 | 2
54 | 0000001000100001 | 1 | 0100100100100001 | 1 | 1001001001000001 | 1 | 0100100100100001 | 1
55 | 0000001001000010 | 1 | 0100100100010000 | 3 | 0100001000001001 | 1 | 0100100100010000 | 3
56 | 0001000001000000 | 4 | 0001000001000000 | 4 | 1001001000100000 | 3 | 1001001000100000 | 3
57 | 0010000010000000 | 4 | 0010000010000000 | 4 | 1001000010001000 | 2 | 1001000010001000 | 2
58 | 0010010010010000 | 3 | 0010010010010000 | 3 | 1001000100010000 | 2 | 1001000100010000 | 2
59 | 0010010001001000 | 3 | 0100100100010000 | 2 | 0010010001001000 | 3 | 0100100100010000 | 2
60 | 0010010000100100 | 3 | 0010010000100100 | 3 | 1001001000100000 | 2 | 1001001000100000 | 2
61 | 0010010000000100 | 3 | 0010010000000100 | 3 | 0100001001001000 | 2 | 0100001001001000 | 2
62 | 0001001001001000 | 3 | 0100000010000001 | 1 | 0001001001001000 | 3 | 0100000010000001 | 1
63 | 0001001000100100 | 3 | 0001001000100100 | 3 | 0100001001001000 | 3 | 0100001001001000 | 3
64 | 0001001000000100 | 3 | 0001001000000100 | 3 | 0100010010001000 | 3 | 0100010010001000 | 3
65 | 0000100100100100 | 3 | 0000100100100100 | 3 | 0100100100001000 | 3 | 0100100100001000 | 3
66 | 0000100100000100 | 3 | 0000100100000100 | 3 | 1000010000000100 | 3 | 1000010000000100 | 3
67 | 0000100000100000 | 3 | 0000100000100000 | 3 | 1000010000100100 | 3 | 1000010000100100 | 3
68 | 0000010010000100 | 3 | 0000010010000100 | 3 | 1000010001001000 | 3 | 1000010001001000 | 3
69 | 0000010000010000 | 3 | 0000010000010000 | 3 | 1000010010010000 | 3 | 1000010010010000 | 3
70 | 0000001001000100 | 3 | 0100001000000100 | 2 | 1000100000001000 | 3 | 0100001000000100 | 2
71 | 0000001000001000 | 3 | 0100100000010000 | 3 | 1000100010001000 | 3 | 0100100000010000 | 3
72 | 0000000100100100 | 3 | 0100010001000100 | 3 | 1000100100010000 | 3 | 0100010001000100 | 3
73 | 0000000100000100 | 3 | 0100001000100100 | 3 | 1001000000010000 | 3 | 0100001000100100 | 3
74 | 0000010000010000 | 2 | 0000010000010000 | 2 | 1000100001000100 | 3 | 1000100001000100 | 3
75 | 0001001001001000 | 2 | 0100001000000100 | 3 | 0001001001001000 | 2 | 0100001000000100 | 3
76 | 0000010010000100 | 2 | 0000010010000100 | 2 | 0100010000001000 | 2 | 0100010000001000 | 2
77 | 0000100000100000 | 2 | 0000100000100000 | 2 | 0100010010001000 | 2 | 0100010010001000 | 2
78 | 0010010001001000 | 2 | 0100000100000010 | 1 | 0010010001001000 | 2 | 0100000100000010 | 1
79 | 0000100100000100 | 2 | 0000100100000100 | 2 | 0100100100001000 | 2 | 0100100100001000 | 2
80 | 0000100100100100 | 2 | 0000100100100100 | 2 | 1000010000000100 [ 2 | 1000010000000100 | 2
81 | 0001001000000100 | 2 | 0001001000000100 | 2 | 1000010000100100 [ 2 | 1000010000100100 | 2
82 | 0001001000100100 | 2 | 0001001000100100 | 2 | 1000010001001000 [ 2 | 1000010001001000 | 2
83 | 0010010000000100 | 2 | 0010010000000100 | 2 | 1000010010010000 [ 2 | 1000010010010000 | 2
84 | 0010010000100100 | 2 | 0010010000100100 | 2 | 1000100000001000 [ 2 | 1000100000001000 | 2
85 | 0010010010010000 | 2 | 0010010010010000 | 2 | 0100010001001001 [ 1 | 0100010001001001 | 1
86 | 0000000100000100 | 2 | 0100001000100100 | 2 | 1000100001000100 [ 2 | 0100001000100100 | 2
87 | 0000000100100100 | 2 | 0100010001000100 | 2 | 1000100010001000 [ 2 | 0100010001000100 | 2
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Annex H
(normative)

Border Zone

H.1  Theconstruction

The Border Zoneis alinking region that prevents the optical pick up from over running when aDVD-R disk which is still open

for appending data is played back on a DV D-Read-Only drive.
The Border Zone shall have anext Border Marker to recognize the next Bordered Area.
The Border Zone shall be constructed with the current Border-out and the next Border-in.

The structure shall be as shownin figure H.1.

i< Border Zone >

The current The Next
Border-out Border-in

98-0060-A

FigureH.1 — Structure of the Border Zone

The Border Zone for various states of a DV D-R disk are shown in figure H.2

(a) First Data Area structure
Bordered Area

\ Data Area N
& B «— Data Recordable Area
Lead-in Border-out [~ Tt
(b) Middle Data Area structure
Bordered Area
\ Data Area
< & > l«— Data Recordable Area
Border-in Border-out (-t
(c) Last Data Area structure
Bordered Area
\ Data Area |
Border-in Border-out Lead-out

98-0078-A

Figure H.2 — Each state of the Border Zone
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Figure H.3 — State of the Border Zone after finalization
Border Zone Size
The size of a Border Zone depends on its location and the order.
The First Border Zoneis at least 0,5 mm in extent.
The other Border Zones are at least 0,1mm in extent.
The minimum sector number of a Border-out shall be larger than (3D6FF).
Border-out shall be started at an ECC block boundary.
The size of aBorder Zone shall be shown intable H.1.
TableH.1 — Size of Border Zone
The physical sector number of | (3D700) to (9DAFF) (9DBOQ0) to (1342FF) (134300) to
the Border-out
First Border Zone size 32MB 64 MB 9% MB
1 024 ECC blocks 2 048 ECC blocks 3072 ECC blocks
The other Border Zone size 6 MB 12MB 18MB
192 ECC blocks 384 ECC blocks 576 ECC blocks

H.3 Border Zone Information
H.3.1 Border Zoneconstruction
The Border Zone construction is shown in figure H.4.

The contents of each unit are shown in table H.2. Each unit shall be one ECC block.

¢ »l
I d

Border Zone

One unit = 1 ECC block

The Next (16 sectors)

Border-in

The current
Border-out

v
g
~
N ~
~
y

< < 7 »
N[N N NN NN
011f2]3]4 / // // / // +1f+2)+3]+4f 5] 6
Copies c i
of RMD

Stop Block

f

Next Border Marker

L

Figure H.4 — Border Zone construction

98-0063-A

The address of the first Next Border Marker shall equal
((Start sector number of the next Border-in) + (Start sector number of the current Border-out)) / 2
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The start sector number of the next Border-in and the start sector number of the current Border-out shall be recorded in the

Lead-in or the Border-in.

In table H.2, the Unit Position indicates relative position from the beginning of Border Zone, and M and N depend on the

location and order of each Border Zone.

Table H.2 — Configuration of Border Zone

Unit Position Contents
Border-out Oto04 Current RMD
05t0 36 Set to (00)
37& 38 Stop Block
39to M-1 Set to (00)
MtoM +1 Next Border Marker #1
M +2 Block SYNC Guard Area#1
M+3toM+9 Set to (00)
M +10toM +11 | Next Border Marker #2
M+ 12 Block SYNC Guard Area #2
M+13toM +19 | Setto(00)
M +20toM +21 | Next Border Marker #3
M + 22 Block SYNC Guard Area#3
M+23toN-1 Set to (00)
N Linking Loss Area
Border-in N+1toN+5 Modified Control Data
N+6 Block SYNC Guard Area

Unit Positions0to 4

This area shall contain the current RMD.

Inthis area, 5 copies of the latest RMD shall be recorded from the beginning of Border-out.

Unit Positions 5 to 36

These bytes shall be set to (00)

Unit Positions 37 and 38

This area shall contain the Stop Block.

The areatype of the Stop Block shall be Lead-out attribute and the Main Data of this block shall be set to (00)

Unit Positions 39 to M-1
These bytes shall be set to (00)
Unit PositionsM and M+1

This areashall contain the Next Border marker #1.

The Next Border Marker is arranged in the Border-out to recognize the next Bordered Area.

If thereis no next Bordered Area, this Next Border Marker shall not be recorded.
If there isa next Bordered Area, this Next Border Marker shall be recorded with data (00).

The Next Border Marker structure is shown in figure H.5.
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Unit M-1 UnitM | Unit M+1 Unit M+2

o i SN

A
A 4

A
/

A

4
\

A

4

A 4

1 ECC block Unrecorded Block SYNC Guard Area#1

98-0061-A

FigureH.5 — Next Border Marker structure

Unit Position M+2

Thisarea shall be Block SYNC Guard Area#1

The Block SYNC Guard Area#1 shall be used to read data which are recorded in the following ECC blocks.
After recording datain the Next Border marker, this area shall be the Linking Loss Area. See clause 23.2.
Unit PositionsM +3to M+9

Set to (00)

Unit PositionsM+10 and M+11

Thisarea shall contain the Next Border Marker #2.

It isthe same as Next Border Marker #1.

Unit Position M+12

Thisarea shall contain Block SYNC Guard Area #2

It isthe same as Block SYNC Guard Area#1.

Unit PositionsM+13 to M +19

Set to (00)

Unit Positions M +20 and M +21

Thisarea shall contain Next Border Marker #3.

It is the same as Next Border Marker #1.

Unit Position M +22

Thisarea shall contain Block SYNC Guard Area #3.

It isthe same as Block SYNC Guard Area#1.

Unit Positions M +23 to N-1

Set to (00)

Unit Position N

This area shall contain the Linking Loss Area. See clause 23.2.
Unit Positions N+1 to N+5

Thisarea shall be Modified Control Data

In these units, the same data shall be recorded five times.

Thisfield shall specify control data which contains the updated start sector number of the current Border-out (byte position 32
to 35) and the updated start sector number of the next Border-in (byte position 36 to 39). See clause 25.2.

Unit Position N+6
Thisareashall be Block SYNC Guard Area.
It isthe same as Block SYNC Guard Area#1.
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Annex J
(normative)

Optimum Power Control

The laser power used for recording a disk is dependent on both the disk and the drive that are actually used, therefore this
power is determined for the combination of each drive and disk. Such a determination of the actual optimum recording power
Po is called Optimum Power Control (OPC).

To facilitate OPC, a reference value for the recording power is given. This value is encoded as special information in the pre-
pits except in the Lead-in Zone (see 27.3.6.1). This value is the OPC suggested code for a wavelength specified as the
Wavelength Code at the reference speed.

The OPC shall be performed in an area on the DVD-R disk that is specially reserved for this purpose. This is the Power
Cdlibration Area (PCA) (see 28.2).

The optimum recording power shall be determined as the laser power at which jitter is minimized at the measuring conditions
of the recorded disk specifications (see 9.1.1).

One example of an OPC procedure which makes the determination of Po easier for practical drive electronics is described
below.

The asymmetry of the 16-bit code words is different for different recording powers. Therefore, the optimum recording power
for the specific combination of drive and disk can be obtained by test recording 16-bit code words with different recording
powers, and by measuring the resulting asymmetry in the HF signal. Directly using the definition of asymmetry is too
complicated for the drive electronics. Therefore a different parameter is defined as a representation of asymmetry. This
parameter £ is based on using the a.c. coupled HF signal before equalization, and is defined as follows.

AL HA,

Ar-As

where
(A, +A,) = the difference between the peak levels A, and A, of the HF signal
(A1 - Ay) = the peak-to-peak value of the HF signal
Seefigures J.1, J.2, and J.3.

Zero asymmetry of the measured HF signal resultsin S=0.

13 shall be measured with the drive pick up (see 9.1.2) and asymmetry shall be measured with the read only pick up (see 9.1.1)
respectively. This means that for each design, a conversion shall be made from read-out conditions to the conditions of the

read-only pick up.

Al oy L.

Al m
3 e I'\ l'\ 3
=) = =
on on an
@0 a0 , %
- o B~
= = L] U U =

A2 A2l

98-0064-A
FigureJ.1— B<0 (low power) FigureJ.2— B8=0 Figure J.3— B> 0 (high power)
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Annex K
(normative)

Wavelength dependency

When organic dyes are used as the recording layer, DVD-R disks will display some wavelength dependency.
The complex index of refraction (n = n - ik) of organic dyes are fundamentally dependent on the wavelength.
Where

n = thereal part of the index of refraction

i=-1

k = the imaginary Part of the index of refraction

Since the wavelength range 650 nm £ 5 nm is specified for DVD-Read-Only disks as the measuring condition, the optical
characteristics of the recorded DVD-R disks are designed to satisfy the requirements using 650 £ 5 nm laser diodes. There is
the possibility that laser diodes which have a wide wavelength range (for example from 630 nm to 660 nm) will be used in
practical DVD drives.
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Annex L
(normative)

Light fastness of the disk

Light fastness of DVD-R disks shall be tested with an air-cooled Xenon lamp and test apparatus complying with 1SO-105-B02.

L.1 Test conditions
Black Panel Temperature shall be less than 40°C.

Relative humidity shall be 70 % to 80 %.
Tota exposure shall be 4 MIux.

L.2 Disk illumination
Disk illumination shall be through the substrate with normal incidence.

L.3 Test Requirements

All disk specifications in clause 14 for recorded and for unrecorded disks shall be fulfilled, after illumination with a Xenon
lamp according to 1SO-105-B02.

Note : Any change in the colour of the DVD-R disk isirrelevant for this test.
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Annex M
(normative)

M easur ement of the groove wobble amplitude

The wobble amplitude in nanometres shall be derived from the Normalized Wobble signal (NWO) as shown below.

M.1 Wabblesignal (WODb)
The wobble signal shall be calculated from the following equation.

WOb/2=(RPS/2)sin(2nalT,)
therefore

WOb =RPSsin (2ra/T,) 0)
where (seefigure M.1)

WOb: the peak to peak value of the wobble signal when neighbouring wobbles are in phase
(minimum value)

RPS:  the peak to peak value of the radia push-pull signal

a wobble amplitude in nanometres
Tp: track pitch in nm
therefore
NWO = WOb / RPS = sin (2na/T ) (1

Due to this normalization, the dependency on groove geometry, spot shape and optical aberrations have been eliminated.

M.2 Wobble amplitude
By the definition in equation (11) above, the relation between NWO and the wobble amplitude for the track pitch of 0,8 umis:

Lower limit: 0,08 which correspondsto 10 nm
Upper limit: 0,12 which corresponds to 15 nm
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Figure M.1— Groovewobble signal
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Annex N
(normative)

M easurement methods for the operational signalsfor an unrecorded disk

The following measurement methods shall be used for the measurement of the operational signals of an unrecorded disk.

» Focusing method: Astigmatic method
e Tracking method: Push-pull method
¢ Land Pre-Pit detection method: Push-pull method
*  Wobble signal detection method: Push-pull method
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Annex P
(informative)

Variation of the Write Strategy

In addition to the Basic Write Strategy, specified in 14.3, the following variations of write strategy are recommended. See
figure P.1.

Each write pulse of length 4T to 11T and 14T consists of two parts.

e atoppulseand
e amultiple-pulse train of length one clock cycle (T).

The 3T write pulse has the top pulse only.
The top pulse is generated by reducing the recording data width from its leading edge, and ending it 3T from the leading edge

time of the recording data. The top pulse width (Ttop) shall be selected according to the recording data length (T,,4) and as
specified by the Write Strategy code (see 27.3.6.3).

The leading and trailing edges of the top pulse can move along the time axis independently. The shift of the leading edge (T,y)
and of the trailing edge (T,,) shall be selected according to the preceding space length (Tsp) and the recording data length (T,,,q).
The detailed parameters for write strategy shall be given in Write Strategy code, see 27.3.6.3.

The multiple-pulse train starts at 3T from the leading edge time of the recording data and ends at the trailing edge time of the
recording data, and its width (T,,,) shall be independent of the recording data length and preceding space length. This

parameter is given in the Write Strategy code, see 27.3.6.3.
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Figure P.1 — Variation of the Write Strategy
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M easurement method of the Land Pre-Pit signal

The measurement method block diagram for measuring the Land Pre-Pit signal is shown in figure Q.1. An example of the Land
Pre-Pit detector is shown in figure Q.2.
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Figure Q.1 — Block diagram for measuring the Land Pre-Pit signal
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Figure Q.2 — Example of the Land Pre-Pit detector

The over level limitter is provided to exclude the noise larger than the wobble amplitude.
V1 and V2 are proper voltage for each equipment.

BPF type : 4" order Bessel

Centre frequency = 140,6 kHz (wobble frequency)

Lower cut-off frequency = 118,4 kHz

Upper cut-off frequency = 182,8 kHz
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Note on the Reference Code

The purpose of the Reference Code is to provide Channel bit patterns that generates (3T-6T-7T) separating signals. A drive
may use these signalsto adjust the equalizer for reading HF signals. This annex describes a practical method for generating the
required Channel bit patterns.

As described in Section 4, Main Data is scrambled before generating ECC bytes. In order to get, after scrambling and ECC
bytes generation but just before modulation, a specific data pattern that will generate 3T, 6T and 7T modulated channel signals,
pre-scrambling is applied to the Main Data. If the pre-scrambling data is the same as the normal scrambling data used by the
encoding process described in this International Standard, then the same scrambling data is added twice to the user data and
non-scrambled data appears just before generating the ECC bytes. This means that the Recording Frames contain fixed data
patterns which are duplicates of the Main Data, except for the ECC bytes. The pre-scrambling data is added to all 32 Data
Frames used in the Reference Code Zone, except to the first 160 Main Data bytes of the first Data Frame in each ECC Block,
so asto avoid large DSV values.

The following steps show how to process the Main Data intended for the Reference Code before it is fed into the encoding
system.

Step 1
Set dl Main Data bytes of the 32 Data Framesto (AC).

Step2
This step is applied to the Data Frames intended for Physical Sectors with Sector Numbers 192 512, (02F000) to 192 543,
(02F01F).

To Physical Sectors with Sector Numbers from 192 512 (02F000) to 192 527 (02F00F) add the pre-scrambling data, generated
using the scrambling procedure of clause 17 with the initial pre-set number (0) to all Main Data bytes, except the first 160 of
the Physical Sector with Sector Number 192 512, (02F000).

To Physical Sectors with Sector Numbers from 192 528, (02F010) to 192 543, (02F01F) add the pre-scrambling data,
generated using the scrambling procedure of clause 17 with the initial pre-set number (1), to al Main Data bytes, except the
first 160 such bytes of the Physical Sector with Sector Number 192 528, (02F010).
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Running OPC

The correct recording power for the DVD-R disk is determined by means of an Optimum Power Calibration Procedure.
However, after this calibration, the Optimum Power may change for several reasons.

power sensitivity fluctuation over the disk (although limited per clause 12)

wavelength shift of the laser diode due to a change in operating temperature (see clause 8.1.2)

change of spot aberrations due to change in disk skew, substrate thickness, defocus, etc.

changed condition of disk and / or optics, particularly if OPC was carried out along time before actual recording.

The purpose of Running OPC isto actively monitor the mark formation process and continuously adjust the recording power to
the optimum power that is required. During the OPC step, the Running OPC signal associated with optimally written marks
may be obtained (using, for example, the instantaneous reflected light signal) and that can be used to maintain subsequent
recording at the same optimal level asthat of the OPC step.
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Transportation

TAa General

As transportation occurs under a wide range of temperature and humidity variations, for differing periods, by many methods of
transport and in all parts of the world, it is not possible to specify mandatory conditions for transportation or for packaging.

T.2  Packaging

The form of packaging should be agreed between sender and recipient or, in absence of such an agreement, is the responsibility
of the sender. It should take into account the following hazards.

T.21 Temperatureand humidity
Insulation and wrapping should be designed to maintain the conditions for storage over the estimated period of transportation.

T.2.2 Impact loadsand vibrations
a) Avoid mechanical loads that would distort the shape of the disk.

b) Avoid dropping the disk.
c¢) Disksshould be packed in arigid box containing adequate shock-absorbent material.

d) The fina box should have a clean interior and a construction that provides sealing to prevent the ingress of dirt and
moisture.
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