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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and ngrr Tt i ; i ; ' of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

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

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

ISO/IELC 17342 was prepared by Ecma International (as ECMA-338) and was adopted, under pa special “fast-
track procedure”, by Joint Technical Committee ISO/IEC JdTC 1, Information technology, in parallel with its
approval by national bodies of ISO and IEC.
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INTERNATIONAL STANDARD

ISO/IEC 17342:2004(E)

Information technology — 80 mm (1,46 Gbytes per side) and

120

mm (4,70 Gbytes per side) DVD re-recordable disk

(DVD-RW)

Secti0|n 1 - General
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ternational Standard specifies the mechanical, physical and optical characteristics of ar
h DVD Re-recordable disk to enable the interchange of such disks It specifies the qua

bf such disks. This disk is identified as a DVD Re-recordablé(DVD-RW) disk.
ternational Standard specifies

mm and 120 mm nominal diameter disks that may be&/either single or double sided,
e conditions for conformance,

b environments in which the disk is to be operatéd and stored,

fa processing systems,

b format of the pre-recorded inforfnation on an unrecorded disk, including the physical di
cks and sectors, the error corrééting codes and the coding method used,

b format of the data and the‘recorded information on the disk, including the physical dis
cks and sectors, the error correcting codes and the coding method used,

characteristics of“\the signals from pre-recorded and unrecorded areas on the disk,
hcessing systems to read the pre-recorded information and to write to the disks,

characterjstics of the signals recorded on the disk, enabling data processing systems t
m the disk,

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

2 Conformance

2.1 Optical Disk

80 mm and a
ity of the pre-

d, unrecorded and the recorded signals, the format of the data, tthe format of the informjation zone, the
of the unrecorded zone, and the recording method, therebyCallowing for information finterchange by

mechanical and physical characteristicsyof the disk, so as to provide mechanical interdhange between

position of the

position of the

enabling data

read the data

a standard for

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.
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2.3 Receiving

system

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

according to 2.

1.

3 Normative references

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

ISO/IEC 1064
Part 1: Architd

ECMA-287:20

4 Termsa
For the purpose

4.1
Block SYNC G
The recorded ar
using 32K-Link

4.2

Border Zone
The linking regi
a partially recor

4.3
Channel bit
The elements by

4.4
Clamping Zong
The annular par

4.5
Data Zone
The zone betwe

4.6

b-1:2000, Information technology — Universal Mulfiple-Octet Coded Character Set (U
cture and Basic Multilingual Plane

2, Safety of electronic equipment

nd definitions

of this document, the following definitions apply.

uard Area
pa in the first ECC block of the contiguous area of which recordiiig is started from the unrecorded

on that prevents the pick-up head from over running on an unrecorded area when a disk is played
ed state.

which, after modulation, the binarj~values ZERO and ONE are represented on the disk by marks|

of the disk within whichha clamping force is applied by a clamping device.

en the Lead=ifi Zone and the Lead-out Zone in which user data is recorded.

Data Recorda

eZone

The zone that islevatable-toreecord-userdatas

4.7

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.

4.8

Disk at once recording
A recording mode in which the Lead-in Zone, the user data and the Lead-out Zone are recorded sequentially.

cs) —

area by

back in

© ISO/IEC 2004 — All rights reserved


https://iecnorm.com/api/?name=5256119199dd629f34c771c63247c9ad

ISO/IEC 17342:2004(E)

4.9

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.

4.10

ECC Block address

The address embossed on the land as the Pre-pit Information, which represents the absolute physical address of the track
used to define the recording position of each area. The address is equal to the bit-inverted numbers from b23 to b4 of the
Physical Sector Number recorded in the groove.

NOTE The "ECC Block address" definition is specific to this Standard.

4.11
Erase
Irradiat|ng the recording layer with dc power and restoring the operational signals before recording?

4.12
Error Correction Code (ECC)
A mathpmatical computation yielding check bytes used for the detection and correetion of errors in data.

4.13
Error Detection Code
A codeldesigned to detect certain kinds of errors in data.

Error Dietection Code consists of data and the error detection parity.

4.14
Finalizhtion
The actjon in which the Lead-in Zone and the Lead-outrZone are recorded.

4.15
Groove
The wopbled guidance track.

4.16
Incremental recording
A recming mode in which the.disk is recorded in several distinct recording operations (for example af different times
and using different recording-drives). In this recording mode, the specified linking scheme shall be used.

4.17
Informpation Zone
The zonpe comprising the Lead-in Zone, the Data Zone and the Lead-out Zone.

4.18
Land
The area between the grooves.

4.19
Land Pre-Pit (LPP)
Pits embossed on the land during the manufacture of the disk substrate, which contain address information.

4.20
Lead-in Zone
The zone comprising Physical sectors adjacent to the inside of the Data Zone.

4.21

Lead-out Zone
The zone comprising Physical sectors adjacent to the outside of the Data Zone.

© ISO/IEC 2004 — All rights reserved 3
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4.22
Recording Management Area (RMA)
The area containing the Recording Management Data (RMD), situated adjacent to the inside of the Lead-in Zone.

4.23
Recording Management Data (RMD)
The information about the recording on the disk, including information on each recording mode.

4.24

Restricted Overwrite

A recording mode where ECC block(s) are recorded onto any portion of recorded ECC block(s) or concatenated to the
most outer recorded ECC block(s) using the Linking scheme.

4.25
R-Information |Zone
The zone compifising the Power Calibration Area (PCA) and the Recording Management Area (RMA).

4.26
RZone
Continuous EC( blocks assigned to user data during Incremental recording mode and Restricted Overwrite mode

4.27

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

4.28

Substrate
A transparent ldyer of the disk, provided for mechanical support. of the recording or recorded layer, through which the
optical beam acgesses the recordable / recorded layer.

4.29
Track
A 360° turn of g continuous spiral of recorded marks'‘or groove.

4.30

Track pitch
The distance bdtween adjacent averagéyphysical track centrelines of the wobbled grooves for the unrecorded [disk, or
between adjacenjt physical track centrelines of the successive recorded marks for the recorded disk, measured in the radial
direction.

4.31
Zone
An annular arealof the disk.

5 Conventions and notations

5.1 Representation of numbers

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

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

The setting of bits is denoted by ZERO and ONE.
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Numbers in 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 numbers in binary notation are given as Two’s complement.

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 a field of 8n-bits, bit b(8n-1) shall be the most significant bit (msb)

and bit b, the least significant bit (Isb). Bit b(8n—1) is recorded first.
5.2 Names

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

6 Acronyms

AP Amplitude of the land Pre-Pit signal (without wobble amplitude)
AR Aperture Ratio (of the Land Pre-Pit after recording)
BP Byte Position

BPF Band Pass Filter

CLV Constant Linear Velocity
CNR Carrier to Noise Ratio
CPR_MAI Copyright Management Information
DCC DC Component Suppress Control
DS Defect Status

DSV Digital Sum Value

ECC Error Correction Code

EDC Error Detection Code

HF High Frequency

ID Identification Data

LA Lead-out Attribute

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

LPP Land Pre-Pit

Isb least significant bit

LSB Least Significant Byte

msb most significant bit

MSB Most Significant Byte
NBCA Narrow Burst Cutting Area
NRZI Non Return to Zero Inverted
OPC Optimuim Power Control
PBS Palarizing Beam Splitter
PCA Power Calibration Area

PI Parity (of the) Inner (code)
PLL Phase Locked Loop

PO Parity (of the) Outer (code)
PSN Physical Sector Number
PUH Pick-Up Head

RBP Relative Byte Position

RBW Resolution Bandwidth
RESYNC Re-Synchronization

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

RSDS RMA Segment Defect Status
SYNC Synchronization
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7 General description of the disk

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 DVD Re-
recordable Disk (DVD-RW) may be either double-sided or single-sided with respect to the number of recording
layers. A double-sided disk has a recording 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. A recorded
disk provides for the data to be read many times by an optical beam of a drive. Figure 1 shows schematically a
double-sided (Type 2S) and a single-sided (Type 1S) disk.

Type 1S consists a—ststrrte—a—strete—recordire—trver—ah—ad ce—hryer—atrd—a—durary—sab
can be accessed from one side only. The nominal capacity is 1,46 Gbytes for an 80 mm

recording layet
4,70 Gbytes fo

Type 2S consis
one recording
Gbytes for a 12

Fa 120 mm disk.

0 mm disk.

01-0103-A,

Type
1S

Type
2S

4/Dummy Substrate

Adhesive Layer
‘4? Reflective Layer

' ' ' ' ' \Recording Layer

¥>=%—Transparent Substrate

T Entrance surface

l Entrance surfice

Transparent Substrate

Recording Layer
W}%ﬂective Layer

=1 {¢«———Adhesive Layer
Recording Layer

\ Transparent Substrate

T Entrance surface

Figure 1 - Disk outline

ts of two substrates, two recording layers, and an adhesive layer. From one sid€)of'the digk only
layer can be accessed. The nominal total capacity is 2,92 Gbytes for an 80, mim disk and 9,40
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8 General requirement

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°Cx2°C 15°Cto35°C

relativd
atmosp

Unless

8.1.2

8.1.2.1

This Ij

Internarrional Standard in the specified test environment provides data interchange over the sped

enviro
Disks
supplig
The di
before

temper
relativg

absolute humidity: 0,5 g/mv) to 60 g/m’

temper
relativg

There {

8.1.2.2

The di
before

temper
relativg

absolufle humidity: 0,5 g/m’ to 30 g/m’

There {

numidity: 4> 7010 3> 7 4> 7010 /3 7
heric pressure: 86 kPa to 106 kPa 86 kPa to 106 kPa

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

Operating environment

Recorded and unrecorded disk
iternational Standard requires that an optical disk which meets\all mandatory requir

mental parameters in the operating environment.

ised for data interchange shall be operated under the following conditions, when mount
d with voltage and measured on the outside surface oféhe disk.

k exposed to storage conditions shall be conditionted*in the operating environment for at
pperating.

hture: -25 °Cto 70.°C
humidity: 3 % to 95\%
hture gradient: 15 *€/h max.
humidity gradient: k0-%/h max.

hall be no condensation of me@isture on the disk.

Environmental conditions during recording

k exposed to storage conditions shall be conditioned in the recording environment for at
pperating.

hture: -5°Cto 55 °C
humidity: 3% to 95 %

hall be no condensation of moisture on the disk.

ements of this
ified ranges of

cd in the drive

east two hours

least two hours

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 °C to 50 °C
relative humidity: 5% to 90 %
absolute humidity: 1 g/m’ to 30 g/m’
atmospheric pressure: 75 kPa to 106 kPa
temperature variation: 15 °C /h max.
relative humidity variation: 10 %/h max.
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8.14

Transportation

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

8.2 Safety requirements

The disk shall satisfy the requirements of Standard ECMA-287, 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 materials, or better, as

specified in St3

9 Referend

The reference
measurements
of these device

9.1 Pick-Up I
9.1.1

The optical sys
light reflected
measurement.

incident optica
reflectance rati
the recorded I
detector H sha
of the quadrant
photo detector

PUH for measuring recorded disks

1 A A QT
Nadrd CCUIVIA=Z0 7.

e measurement devices

measurement devices for recorded disks and for unrecorded disks shally be used
pf optical parameters for conformance with this International Standard. The critical comj
5 have specific properties defined in this clause.

[ead (PUH)

tem for measuring the optical parameters is shown in“figure 2. It shall be such that the d
from the entrance surface of the disk is minimized”so as not to influence the accu
The combination of the polarizing beam splitter \Cswith the quarter-wave plate D separ3
beam and the beam reflected by the optical disk'F. The beam splitter C shall have a p-s i1
o of at least 100. Optics G generates an astigmatic difference and collimates the light refle
yer of the optical disk F for astigmatic focusing and read-out. The position of the quadran
1 be adjusted so that the light spot becomes a circle the centre of which coincides with thg
photo detector H when the objective\lens is focused on the recorded layer. An example of
H is shown in figure 2.

for the
ponents

etected
racy of
tes the
itensity
cted by
t photo
centre
such a
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. . . J
A Radial direction 4 Read Channel
I, /\1 b
I d 1 c
Quadrant photo IRTRTIA;
detector H al’b|"crd
[ |
H
A
G
A B C D E F
02-0006-A

Lader diode F Optical disk

Pol
Qu

Colllimator lens
hrizing beam splitter

rter-wave plate

G Optics for thewastigmatic focusing method
H Quadrant photo detector
2 1y 1., 13 OGtput currents from the quadrant photo detector

ce W @vel

Objective lens

The chpracteristics of the PUH shall be as follows.
Wavelgngth (1)

Polarization

Polarizing beam splitter

Numerjcal aperture

Light iptensity at the-rim of the pupil of the objective lens

J d.c. coupled amplifier

Figure 2 - Optical system of PUH for measuring recorded disk

650 nm £+ 5 nm

circularly polarized light
shall be used unless otherwise stat¢d
0,60 £ 0,01

60 % to 70 % of the maximum intepnsity
level in radial direction, and over 40 % of
the maximum intensity level in the
tangential direction

Wave front aberration affer passing through an 1deal
substrate of the single layer disk (Thickness: 0,6 mm
and index of refraction: 1,56)

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

9.1.2 PUH for measuring unrecorded disks

0,033 A rms max.

-134 dB/Hz max.

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.
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e 1 H
a Radial direction I 1 3

N

1
d c - I 5 H4
Quadrant photo 2
detector G Ta {ly [cld
| |
G

Laser diodg
Collimator
Polarizing 1
Quarter-wal
Objective ¢

m g QW

The combinati
beam from a 14
a p-s intensity

The focused o

Wavelength (A

Polarization

Numerical apef

\ 4

A
L1 1

A

A B C D E F
97-0123-A
F Optical disk
lens G Quadrant photo detector,
eam splitter H,, Hy, H;, Hy d.c.-coupled*amplifier
ve plate I, I, I, 1; Output curtents from the quadrant photo detector

ns

Figure 3 - Optical system of PUH for measuring unrecorded disks

bn of polarizing beam splitter, C and a quarter-wave plate D shall separate the entrance
ser diode A and the reflected optical beam from an optical disk F. The beam splitter C shs
reflectance ratio of at least _100.

tical beam used for writing and reading data shall have the following properties:

+ 10 nm

650 nm

-5nm
circularly polarized light
ture 0,60 £ 0,01

Light intensity

at\the rim of the pupil of the objective lens over 40 % of the maximum inteng

: i Read Channel 1
1 1 b —1"
I Read Channel 2
\\/ 7 : P Tracking Channel

optical
1 have

ity

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

the tangential direction

Wave front aberration after passing through an ideal
substrate of the single layer disk (Thickness: 0,6 mm

and index of re

fraction: 1,56) 0,033 A rms max.

Relative intensity noise (RIN) of the laser diode - 130 dB/Hz max.
10 log [(a.c. light power density /Hz) / d.c. light power]

10
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9.2 Measurement conditions

9.2.1

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

Clampi
Clampi

Tapered cone angle

9.2.2

Recorded and unrecorded disk

3,49 m/s = 0,03 m/s

20N=+0,5N
See 10.4 and annex A.
40,0°+ 0,5° see annex E

ng force
ng Zone

Recorded disk

The m

9.2.3

The mgd

9.3 No

In orddg

the noi
Hz to 1|

where
® =271

®q =27

i= V1

fo is t
networ

lead br
lag bre

9.4 Re

Unrecorded disk

asuring conditions for the unrecorded disk operational signals shall be as specified-in anne

rmalized servo transfer function

r to specify the servo system for axial and radial tracking, a functiou Hg is used (equation
ninal values of the open-loop transfer function H of the Reference,'Servo(s) in the freque
0 kHz.

3iw
1+ —

f
fo

1

e 0 dB crossover frequency of the open loop transfer function. The crossover frequencies
k of the servo are given by

fi=fox1/3
fr=/fox3

pak frequency:

hk frequency:

ference servo for axial tracking

. 1o £ 1 LT T I | . I 1 1111 CIPL I T b}
dSULTITE COIIUITTUILS TOT UIT TTCUTUCU UISK OpPCIdlIUIIal SIZIHals Siidll DT dS SPTUITICTU T dIIIICA

kK K.

I). It specifies
ncy range 23,1

@

of the lead-lag

For an

1 -~ £ £ — i AR | R, el £ L 1 1o xxr |l - 1 - dormere)
pCll lUUp allisSICl TUINCUIUITl IT UL UIC INUITITIICCU OUI' VU 1TUI dAldl llabl\llls, |1 L | LS TIIIITICU a

shown by the shaded surface of figure 4.
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Gain (dB)
4
86,0

66,0

Bandwidth 10p Hz to 10 kHz

|1+H | shall be

The crossover

than the expectled maximum axial acceleration of 8 m/s2. The tracking €rror emax shall not exceed 0,23 un

the crossover f]

1
2

Jo

The axial track
Bandwidth 23
|1+H | shall be

40,6 dB at 100
66,0 dB at 23,1
86,0 dB at 23,1
44,1 dB at 100

Bandwidth 9,6

|1+H | shall be

(0,23 pm)

v

100
Frequency (Hz)

9.6 23.1 10 000

01-0104-A

Figure 4 - Reference servo for axial tracking

within 20 % of |1+Hj |.

frequency f, = o, / 2m shall be specified by equation.(ld), where o, shall be 1,5 time

fequency f, shall be

1 8x1,5x3
== =20kHz
27\ 0,23%x10

ing error e, is the peak deviation.measured axially above or below the 0 level.

3 amax

e max

1 Hz to 100 Hz
within the limits defined by/the following four points.

Hz
Hz
Hz

Hz

Hz t0°23,1 Hz

(|[1+Hs | - 20 % at 100 Hz)
(|1+Hs | - 20 % at 23,1 Hz)
(|1+Hs | - 20 % at 23,1 Hz add 20 dB)
(|1+Hs | + 20 % at 100 Hz)

between 66,0 dB and 86,0 dB.

5 larger
. Thus,

1)

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 area shown in figure 5.

The radial track deviation is the peak deviation measured radially inward or outward from the 0 level.

Bandwidth from 100 Hz to 10k Hz

|1+H | shall be

within 20 % of |1+Hg |.

The crossover frequency fy = ®, / (27) shall be given by the equation (III), where a,,, shall be 1,5 times as

large as the expected radial acceleration of 1,1 m/s* and €na

X

frequency f, shall be:

12
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a
fo= T /—maxxC __ —1’1X1’5X36 =2,4kHz
27\ emax 2710,022x10~

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 23.1 Hz add 20 dB)
47,3 dB at 100 Hz (|1+Hs | + 20 % at 100 Hz)

Bandw{idth from 9,6 Hz to 23,1 Hz

1 +H

shall be between 69,2 dB and 89,2 dB.
Gain (dB)‘
89,2

69,2
64,0
(35 pm)
473
43,7

0
(0,022 pm)

y

>

9% 23.1 100 10 000

01-0105-A Frequency (Hz)

Figure S - Reference servo for radial tracking

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

10 D

Dimen

mensional characteristics (figures 6, 7 and 8)

ional characteristics are specified for those parameters deemed mandatory for interchange

(I11)

nd 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 is the plane parallel to Reference Plane P at the height of the top surface of the Clamping

Zone.

© ISO/IEC 2004 — All rights reserved
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U
\ 4

\\\k\
(9

98-0016-A

Figure 6 - Areas of the disk

- es € max.

02-0036-A

Figure 7 - Rim area
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dy
| |
\ |
d,
15,00
mm min.
4 >

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

10.1 Qverall dimensions (figure 6)

The 12D mm disk shall have an overall diameter

¢; = 120,00 mm + 0,30 mm

The 80|mm disk shall have an overall diameter
¢; = 80,00 mm * 0,30 mm

The ceftre hole of a substrate or a dummy substrate shall’have a diameter

+ 0,15 mm
¢, = 15,00 mm
- 0,00 mm

The digmeter of the hole of an assembled disk$’i.e. with both parts bonded together, shall be 15,00 mm min. See
figure §. There shall be no burr on both edges of the centre hole.

The edjge of the centre hole shall bedeunded off or chamfered. The rounded radius shall be 0,1l mm max. The
chamfdr 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 pm
¢;= 1,20 mm
- 0306 mm

10.2 First transition area (figure 6)

In the 4rea defined by d, and

L

140 .
3 — TU,U 11T IIITIL.

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

10.3 Second transition area (figure 6)
This area shall extend between diameter d; and diameter
dy = 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.
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10.4 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.

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

+ 0,20 mm

e, = 1,20 mm

10.5 Third ty

This area shall
dg =40,
In this area the
hy=0,2
or below Refer
hy=0,1
The bottom suf
hy=0,1
or below Refer

h4 = 0,2

ansition area (figure 6)

extend between diameter d5 and diameter
mm max.
top surface is permitted to be above the Reference Plane Q by
b mm max.
ence Plane Q by
mm max.
face is permitted to be above Reference Plane P by
mm max.
ence Plane P by

b MM max.

10.6 R-Information Zone (figure 6)

The R-Informafion Zone shall extend from, d,= 44,00 mm min. which is the beginning of the Power Caljbration

Area to the beginning of the Lead-in Zon€ as specified in clause 28.

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

The R-Information Zone shall be accessed for recording only.

10.6.1 Sub-diyisions of the R-Information Zone

The main parts|of the R<Information Zone are

Calibration Area (PCA)
ing'Management Area (RMA)

the Power
the Recor

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 Information zone

The main parts of the Information Zone are

the Lead-in Zone

the Data Zone
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—  the Lead-out Zone

10.7.1.1 Lead-in Zone (figure 6)
The Lead-in Zone shall extend between the last of the R-Information Zone as specified in 25.1 and diameter dg.
10.7.1.2  Data Zone (figure 6)

The Data Zone shall start at

+ 0,0 mm
dg = 48,0 mm

- 0,2mm

and shdll end at

¢ = 116,0 mm max. for the 120 mm diameter disk and

¢9 = 76,0 mm max. for the 80 mm diameter disk.
10.7.1.3 Lead-out Zone (figure 6)

The Lepd-out Zone shall start at dg and shall end at d;( The value of d;, dépends on the length of the Data Zone
as shown in table 1.

Table 1 - End of the Information Zone

Outer diameter d, of the Value of diameter ;g for the | Value of diameter d,for the
Data Zone 120 mm disk 80 mm disk
Less than 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 mm to 116,0 mm 117,0 mm min.

Less than 68,0 mm 70,0 mm min.

68,0 mm to 75,0 mm Outer diameter of the Datg
Zone + 2,0 mm min.

75,0 mm.to:-76,0 mm 77,0 mm min.

10.8 Track geometry

In the R-Information Zone and Information Zone tracks are constituted by a 360° turn of a spiral.
The track pitch averaged over the data zone shall be 0,74 + 0,01 pm.

The maximum deviation of the track pitch from 0,74 um shall be + 0,03 pm.
10.9 Channel 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 133,3 nm *+ 1,4 nm.

10.10 Rim area (figure 7)

The rim area shall be that area extending from diameter
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dy;=118,0 mm min. for the 120 mm disk or

to diameter dj.
hs=0,1
and the bottom
he=0,1

0 mm min. for the 80 mm disk
In this area the top surface is permitted to be above Reference Plane Q by
mm max.

surface is permitted to be below Reference Plane P by

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

33 = 0,6

The outer edgg
over

h7 = 0,2
hg = 0,2

10.11 RemarkK on tolerances

All heights spg
that, for examy

no implication
dimensions ha

have to be idenftical.

10.12 Label

The label shalll
label is related
In the former

over the Clamj

outer edge of the disk. The label shouldnet affect the performance of the disk. Labels shall not be atta

either of the re

11 Mechanical parameters

11.1 Mass

The mass of th
The mass of th

mm min.

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

mm max.

mm max.

cified in the preceding clauses and indicated by #4; are independent from each other. Thig
le, if the top surface of the third transition area is below Reference Plane Q by up to 4,,

that the bottom surface of this area has to be abo¥e)Reference Plane P by up to 4.
e the same - generally maximum - numerical value; this does not imply that the actual

be placed on the side of the disk opp@site the entrance surface for the information to wi
The label shall be placed either on™an outer surface of the disk or inside the disk bonding
ase, the label shall not extend over the Clamping Zone. In the latter case, the label may
ping Zone. In both cases, the label shall not extend over the rim of the centre hole nor o

hd out surfaces of a double-sided disk.

e 120 mim disk shall be in the range 13 g to 20 g.

mfered

means
there is

Where
values

ich the
plane.
extend
ver the
ched to

b 80/mm disk shall be in the range 6 gto 9 g.

11.2 Moment of inertia

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

The moment of inertia of the 80 mm disk, relative to its rotation axis, shall not exceed 0,010 g'mz.

11.3 Dynami

¢ imbalance

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

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

18
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11.4 Sense of rotation

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

11.5 Runout

11.5.1 Axial runout

When measured by the 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.

PR 1 PR PN T 1 : PR Q c " 1
The regrduat (TACKIITZ CITOT OCIOW TU KT1Z, Ieasurca UsIng U RTITITIICT STCIVO 10T axTal trackImg, 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 rupout of the outer edge of the disk shall be less than 0,30 mm, peak-to-peak.

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

The redidual tracking error below 1,1 kHz, measured using the Referen¢e 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, m¢asured with an
integration time of 20 ms, using the Reference Servo for rddial tracking, shall be less than |0,016 um. The
measurfing filter shall be a Butterworth BPF, frequency range\(*3dB): 1,1 kHz, slope: +80 dB/deqade to 10 kHz,
slope: {1 80 dB/decade.

12 Optical parameters
12.1 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.

12.1.2 |Thickness of the trafisparent substrate

The thickness of the transparent substrate shall be determined by its index of refraction as specifigd in figure 9.
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Thickness
(mm)
A
(1,45; 0,643)
0,64 _| (1,56; 0,630)
(1,65; 0,630)
— ‘/
0,62 |
0,60— RERILEEELEED
/V
0.58—1 1 45, 0,583)
] AN
(1,56; 0,570) (1465.0,570)
T = .
1,40 1,50 1,70 fndex of
refraction
96-0300-A

12.1.3 Angulaf deviation

Figure 9 - Substrate thickness as a function of the index of refraction

The angular dejviation is the anglé o between a parallel incident beam and the reflected beam. The incident beam

shall have a digmeter in the range 0,3 mm to 3,0 mm. This angle includes deflection due to the entrance
and to unparallelism of thesrecorded layer, see annex A, figure A.l. It shall meet the following requit

when measured accordingto annex A.

In radial directjon:

In tangential d1rection:

o = 0,80° max.

o = 0,30° max.

surface
ements

12.1.4 Birefringence of the transparent 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 18 % to

30 % (PUH with PBS).

20
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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 P, over the surface of the disk shall be P, + 0,05 P,.

Section 3 - Operational signals

13 Operational signals for recorded disk

13.1 Measurement conditions

The opprational signals shall be measured after 10 times overwriting 8/16 modulated data in more|than 5 tracks.
The Pi¢k-Up Head (PUH) shall be as specified in 9.1.1.

The mdasurement conditions shall be as specified in 9.2.1 and 9.2.2,

The HY signal equalizing for jitter measurement shall be as specified in annex F.

The nofmalized servo transfer function shall be as specified,in 9.3.

The reflerence servo for axial tracking shall be as specifiedyin 9.4.

The reflerence servo for radial tracking shall be as spegified in 9.5.

13.2 Read conditions

The power of the read spot shall not exceed~0,7 mW (continuous wave).

13.3 Recorded disk high frequency(HF) signals

The HF signal is obtained by summing the currents of the four elements of the quadrant photo fletector. These
currents are modulated by tdiffraction and reflectivity changes of the light beam at the rgcorded marks
represgnting the informationson the recorded layer. Recording power conditions are specified in annex H. All
measurements, except jitterare executed on the HF signal before equalizing.

13.3.1 |Modulated-amplitude (figure 10)

The pepk-to-peak value generated by the longest recorded mark and space is I,

The pepkValue corresponding to the HF signal before high-pass filtering is 7, .

The peak-to-peak value generated by the shortest recorded mark and space is 1.

The zero level is the signal level obtained when no disk is inserted.
These parameters shall satisfy the following requirements.

114/114H = 0,60 min.
13/114 = 0,15 min.

The maximum value of (/144 max. - I14y min.) / I,y max. shall be as specified in table 2.
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Table 2 - Maximum value of ( I14H max. - I14H min.) /I14H max.

Over one disk Over one revolution

PUH with PBS

0,33 0,15

13.3.2 Signal asymmetry

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

- < +J /2 (I +1 Y/21/1 Q15
0,05< (1141—1 T4L 3H 3L 14

where

(7, T1,,) 7 2[is the centre level of 1 |

(I3H + I}L) /21
13.3.3 Cross-t

The cross-trac}
when the light
The cross-track

It =1Iy- 1y

where Iy is the

13.4 Quality

13.4.1 Jitter

Jitter is the stg
jitter of the lea
by the Channel

Jitter shall be 1

13.4.2 Randoin errors

A row of an
consecutive E(

the centre level of 1.
rack signal

L signal is derived from the HF signal when low pass filtered with~a cut off frequency of
beam crosses the tracks (see figure 11). The low pass filter is a dst-order filter.

signal shall meet the following requirements.

peak value of this signal and /7 is the peak-to-peak value.

of signals

ndard deviation ¢ of the timg,variation of the digitized data passed through the equaliz

bit clock interval.

ess than 8,0 % of the\Channel bit clock period, when measured according to annex F.

HECC Block(see clause 19) that has at least 1 byte in error constitutes a PI error. In
C Bloeks the total number of PI errors before correction shall not exceed 280.

13.4.3 Defects|

30 kHz

er. The

ling and the trailing edges issmeasured relative to the clock of the phase-lock loop and norialized

any 8

The diameter o

f local defects shall meet the following requirements

for air bubbles it shall not exceed 100 pm,
for black spots causing birefringence it shall not exceed 200 pm,

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

there shall

22

the total length of defects larger than 30 pm shall not exceed 300 um,

be at most 6 such defects.
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13.5 Servo signals

The output currents of the four quadrants of the quadrant photo detector shown in figure 12 are identified by 7,
Iy, I, and 1.

13.5.1 Differential phase tracking error signal

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

Amplifude

At the positive 0 crossing At/T shall be in the range 0,5 to 1,1 at 0,10 um radial offset, where A is the average
time d{fference derived from the phase difference between diagonal pairs of detector)elément$, and T is the
Channgl bit clock period.

Asymmetry (figure 13)

The asymmetry shall meet the following requirement.

<02

where

—  Ty|is the positive peak value of E[/ T,
— Ty is the negative peak value of E[/ T.

13.5.2 | Tangential push-pull signal

This signal shall be derived from the instantaneous level of the differential output (I; + Iq) - (I}, + 1;). It shall

meet tHe following requirement, se¢\figure 14.
I, +1;)-\[, +1

DS[(a d) (b C)]ppso’9

Iy

N AVAVAYAVAVAVAVA
AVAVAYAVAVAVAVAVAY,

%

N Y Y M MY MY XYY YYX \
O YYAYA " A Vi
N0

0 Level

97-0002-A

Figure 10 - Modulated amplitude
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A
A A
A 4
A
Iy
Iy
0 Level v
97-0003-A
Figure 11 - Cross-track signal
A I Light beam
<>/ —» Tangential direction
Id Ic
97-0047-A
Figure 12 - Quadrant photo detector
A TN AN A
T
_ AT
At | 0Level
T
T
»—Radial spot displacement
97-0005-B T : Track pitch

Figure 13 - Differential phase tracking error signal
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ecorded mark

13.6 (sroove wobble signal
The ouftput current of each quadrant photo detector element of the PUH are /,, Iy, I, and /4 (seg
The groove wobble signal is derived from the differential output when the light beam is following
[+ IY) - U+ 1]

The grgove wobble signal shall meet the following requirements.

The logking frequency for the groove wobble shall*\be 8 times the SYNC Frame frequency.
CNR of the groove wobble signal shall be greater than 31 dB (RBW = 1 kHz)

The CNR of the groove wobble signal shall be measured for the average value using a spectrum
the Redolution Bandwidth (RBW) setting™is 1 kHz (see figure 15).

97-0004-B

Figure 14 - Tangential push-pull signal

Carrier level

02-0002-A

Figure 15 - Measurement of the wobble CNR
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14 Operational signals for the unrecorded disk

14.1 Measurement conditions

the recordings necessary for disk measurements shall be as specified in 9.1.2.

The refere

The measurement conditions shall be as specified in 9.2.1 and 9.2.3.

The normalized servo transfer function shall be as specified in 9.3.

nce servo for axial tracking shall be as specified in 9.4.

The drive optical Pick-Up Head (PUH) for measurement of the unrecorded disk parameters and for making

The refere

14.2 Recordin

General re
Optimum
Optimum
Optimum
Bias powe
Recording
14.3 Basic wr|
During the rec
be modulated a

Each write pul

The top pulse
edge (with T rd

The multi-puls
of the recordin

NCce servo 1or radial tracking shall be as speciiied 1in 9.5.

g conditions

cording strategy : In groove

fecording power : Determined by OPC specified in annex H

Fecording power range of all disks  : 7,5 mW <P < 14,0 mW

prasing power range of all disks :3,0mW <P, < 8,0 mW

r (P <0,7mW

power window 1Py +£0,25 mW

te strategy for media testing
rdings necessary for disk measurements (usifig the PUH specified in 9.1.2) the laser pow
ccording to the basic write strategy (see figure 16).

e shall consist of three parts: a top pulse, a multi-pulse train and a cooling pulse.

bhall start after the leading edge ofithe recording data and shall end always 2T after this
presenting the clock period).

b train shall start 2T after thé\lcading edge of the recording data and shall end at the trailit
b data. The pulse period of-the multi-pulse train shall be T.

The cooling p
Each pulse wi

The recommen

}

se shall start at the frailing edge of the recording data.
h (Ttop, Tmp and;Tcl) shall be independent of the recording data length (Twd).

Hed values of'these parameters are:

er shall

leading

g edge

Ttop = (,50T
Tmp = 0,40T
Tcl = 0,60T

See annex N for options in write strategy.
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Recording data Twdi(8T Twd (3T)

Y

Ttop T Ttop

A
Y
A

Tmp Tmp

Write pulse

A
y
A

Po Tcl Tel

Y

A

Zero level

01-012¢-&

Figure 16 - Basic write strategy

14.4 Servo signals

The oufput currents of the four quadrants of the quadrant photo detector are 'y, Iy, I, and Iy, seq figure 17. The
photo detector elements (/, and /},) are located at a greater radius than elements (/. and /).

14.4.1 |Radial push-pull tracking error signal

The raglial push-pull tracking error signal is derived from the differential output of the detector lelements when
the light beam crosses the tracks and shall be [(/; + Iy)).-"(; +Iq)]. The radial push-pull tracking error signal

shall b¢ measured with the PUH specified in 9.1.2 beforerand after recording and is low pass filtgred with a cut-
off frequency 30 kHz.

The raglial push-pull amplitude before recording,(PPb) and after recording (PPa) shown in figure| 18 are defined
as:

PPb, PPa = [ (I + Ip) - (e + 1) lae./ | (U + I + 1) | ac
| Uy My + 1.+ 13) | 4. shall be measlired from zero level to the average level of ’(1a + Iy + 1L+ 1) [ (see
figure |8).

The radial push-pull ratio (PPx) is defined as:
PPr = §Pb / PPa.

The abpve parametersishall meet the following requirements.

—  PHb signal amiplitude: 0,22 <PPb < 0,44
—  Push Pull-ratio: 0,6 <PPr<1,2
—  Vgriation in PPb signal: APPb <15 %

where APRL = [(DD]’\) max (DD]‘\) min ] [(DD}'\) max. -+ (DD]’\) min ]

—  APPD shall be measured over the entire disk surface (from 22,0 to 38,5 mm for 80mm disk and to 58,5 mm
for 120mm disk).
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97-0047-A

Ji Light beam

\‘b/
—p Tangential direction

Figure 17 - Quadrant photo detector

02:0001-A

Groove

(LgHIgtty) a .

(I a+[ b+] c+4i) d.c

«—

centre hole

(1a+]b)'(lc+1d)| a.c.

differential
signal

|-Gt

14.4.2 Defects

Figure 18 - Radial push-pull tracking error signal

The requirements are the same as for 13.4.3.

14.5 Addressing signals

The output currents of the four quadrants of the split photo detector are I, Iy, I, and /4 as shown in figure 17.

28
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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 [(/3+ Ip) - (I;+/g)]. 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) shall be defined as:
LPPb = | (I, + Iy) - (g + Ig) lo-p / [ Iy + 1y + I+ Ig) | d.c.

|(Ia +1Iy) - (I + 1) | o-p shall be measured at the average point of maximum and minimum signals and the

bandwi

dth of the photo-detector amplifiers shall be higher than 20 MHz.

| Uy +
filtered

The ap
AR=A]
APmin
Iy) - (1,
See fig
The ab
- Si
- Aj
- Bl
- Bl
The H3

The Land Pre-Pit on the outer side of the trackshall be detected when the laser beam is following

For the
shall b

Iy + 1 +14) i d.c. shall be measured when the light beam 1s following a track and sh4
with a cut-off frequency of 30 kHz.

prture ratio of the Land Pre-Pit after recording (AR) shall be defined as:

min. / APmax.
and APmax. are the minimum and the maximum values of the Land Pre-Pit signal amplitu
L +14) | without the wobble amplitude.
ure 19 and annex P.
bve parameters shall meet the following requirements.
bnal amplitude before recording: 0,18 < LPRPb <0,27
erture ratio after recording: AR > 0%
pck error ratio before recording: BLERDb <3 %
pbck error ratio after recording: BLERa <5 %

If Maximum Full Width of LPPb signal shall be larger than 1T.

measurement of the Block error’tatio of the Land Pre-Pit data, the parity A errors before
b measured over 1000 ECC Blegks.

11 be low pass

de AP = | (I, +

the track.

EITOr correction
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|([a+ I b) - (Ic+ [d )| o-p

(a) Before recording for measuring LPPb

L 4 L ¥ AP max

(b) After recording for measuring AR

01-0110-A

Figure 19 - Land Pre-Pit signal

14.5.2 Groovelwobble signal

The groove wopble signal is derived from-the differential output when the light beam is following a track} and is
[(Ig+ Iyy) - U {g)]- The groove wobble'signal shall be measured by the PUH specified in 9.1.2 before and after

recording.
The groove wopble signal amplifudes before recording (WOb) and after recording (WOa) are defined as:
WOb, WOa = (I, + Ity) ~({.+ I4)] pp

The above pargmeters'shall meet the following requirements.

The locking frgquency for the groove wobble shall be 8 times the SYNC Frame frequency.
CNR of WOD 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 using a spectrum analyser where the
Resolution Bandwidth (RBW) setting is 1 kHz (see figure 20).
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Carrier level

02-0002-A
Figure 20 - Measurement of the wobble CNR

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

NWO F WOb / RPS and its value shall be 0,08 < NWO < 0,14 where RPS\is‘the peak to peak valpe of the radial
push-ppll signal [([,+ I,) - (I;+ I4)] before recording, when the light(spot crosses the tracks gnd is low pass

filtered with a cut-off frequency 30 kHz.

14.5.3 |Relation in phase between wobble and Land Pre-Pit

The groove wobble signal and Land Pre-Pit signal_ are derived from the differential qutput currents
[(UgT 4y) - Uct+Ig)]. Therefore, when the photo detector elements (1, Iy,)) are located at the outer pide of the disk

and gr¢ove wobble is regarded as a sine wave, the relation in phase between groove wobble and Land Pre-Pit
(PWP)|[shall meet the following requirement.

PWP =[-90° £ 10°

The PWP value shall be measured as the phase difference between the largest amplitude point of|the LPP signal
and thg averaged zero crossing point of the wobble (See figure 21).

The PWP value shall be measured before recording.

Zero crossing

01-0111-A

Figure 21 - Relation in phase between wobble and Land Pre-Pit
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15 Operational signals for Embossed Zone

15.1 Operational signals from the Control data blocks

The operational signals from the Control data blocks in the embossed Control data zone and the embossed data
in the Buffer zone 1 shall satisfy the requirements specified in clause 13 and the additional characteristics

specified in thi

s clause. See 26.1.6.

15.1.1 Measurement conditions

See 13.1.

15.1.2 Read c(

See 13.2.

15.1.3 High fr

See 13.3.

15.1.4 Quality]
See 13.4.
15.1.5 Servo s

See 13.5.

Consistent trad
Control data bl

15.1.5.1 Diff]
See 13.5.1.

15.1.5.2 Tan

See 13.5.2.

15.1.5.3

The radial pusl
14), when the 1

This tracking ¢
filtered with a

The radial pus
as:

pnditions

equency (HF) signals

of signals

ignals

king shall be secured when the laser beam is, crossing the boundaries between Buffer
pcks, Servo blocks, and Extra Border Zone.

erential phase tracking error signal

pential push-pull signal

Radiial push-pull tracking.error signal

-pull signal shall.be derived from the differential output of the detector elements (/, + Iy,
ght beam crosses the tracks.

put-off,frequency of 30 kHz.

p-pil amplitude in the Control data blocks of the embossed Control data zone (PPel) is

rror sighal’shall be measured with the PUH for recording specified in 9.1.2, and shall be 1

vone 1,

-+

W pass

defined

PPel= | (Iy+ Ipy) - (g + Ig) | ae / | Ty + Iy + I + I9) | 4.

| Uy + 1y + 1+ 13) | a.c shall be measured from zero level to the average level of | Uy + 1y +1.+1y) ’ ac., after

low pass filtering with a cut-off frequency of 30 kHz when the light beam crosses the tracks, see figure 22.

32
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(1 a+1 bH c”d) a.c.

(1a+lb+]c+[d) d.c.
Groove
/ \ differential
|(Ia+[b)'(1 c+[d)| a.c. signal
centre hole

01-0109-A

Figure 22 - Radial push-pull tracking error signal

The Embossed Push Pull ratio (EPPrl) is defined as:

]
PPb sh
PPb sh
The Ep
]

15.1.6

The gr
defined

p

The ab
The log
CNR o
See 13
This si

EPPr1 = 20xlog;o(PPel/PPb)

1]l be the radial push-pull amplitude before recording ifi'groove as specified in 14.4.1.

111 be measured at around 50,0 mm in diameter of a.disk in order to calculate EPPr1 value.
prl shall satisfy the following specification.

Embossed Push Pull ratio: | EPPrl | <3dB

Groove wobble signal

bove wobble signal amplitude in<the Control data blocks of the embossed Control data 7
as:

VOel = [(I; + Iyy) - U+ ] pp

bve parameter shall meet the following requirements.

king frequency forthe groove wobble shall be 8 times the SYNC Frame frequency.

f WOel shalltbe'greater than 31 dB (RBW =1 kHz).

6.

bnal Shall be measured with both of the PUH for playback in 9.1.1 and for recording in 9.1.

15.2 Operational-signals-from-the-Serve-Bloeks

one (WOel) is

The operational signals from the Servo blocks in the embossed Control data zone shall satisfy the following
requirements. See 26.1.6.

15.2.1

See 14.

15.2.2

Measurement conditions

1.

Read conditions

The power of the read spot shall not exceed 0,7 mW (continuous wave).

© ISO/IEC 2004 — All rights reserved
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15.2.3 Servos

See 14 .4.

ignals

Consistent tracking shall be secured when the laser beam is crossing the boundaries between Buffer zone 1,
Control data blocks, Servo blocks, and Extra Border Zone.

15.2.3.1 Radial push-pull tracking error signal

The radial push-pull amplitude in the Servo blocks of the embossed Control data zone (PPe2) is defined as:

PPe2 =

(see figure 22)
The embossed

EPPr2 =
PPb shall be th
PPb shall be m
The EPPr2 sha

| ([a+ Ib) - (Ic + Id) | a»C»/ |(Ia + [b +[c + Id) | d.c.

push-pull ratio (EPPr2) is defined as:

D0xlog o (PPe2 / PPb).

e radial push-pull amplitude before recording in groove as specified in 14.4.1,
basured at around 50,0 mm in diameter of a disk in order to calculate EPPr2.value.

1 meet the following specification.

Emboss¢d Push Pull ratio: | EPPr2 | <3dB

The measuring

conditions shall be as specified in 14.4.1.

15.2.3.2  Diffprential phase tracking signal

The signal shalt be as specified in 13.5.1 and measured with the PUH for playback specified in 9.1.1.

15.2.4 Addres|

See 14.5.

15.2.4.1 Lan

The aperture r
defined as:

ing signals

d Pre-Pit signal

itio of the Land Pre-Pit signal in“the Servo blocks of the embossed Control data zone (4

ARe = APmin. / APmax.

The Land Pre
requirements.

pit signal in the S&rvo blocks of the embossed Control data zone shall meet the fo

Aperturg ratio: ARe >.30°%
Block effror ratioyBLERe <3 %

The measuring

conditions shall be as specified in 14.5.1.

ARe) is

lowing

For the measurement of the Block error ratio of the Land Pre-Pit dafa, the parity A errors before error correction
shall be measured over 100 ECC Blocks including the groove area before recording.

15.24.2 Gro

ove wobble signal

The groove wobble signal amplitude in the Servo blocks of the embossed Control data zone (WOe2) is defined

as:

WOe2 =

(g +1p) - U+ 1g)] pp-

The above parameters shall meet the following requirements.

The locking frequency for the groove wobble shall be 8 times the SYNC Frame frequency.

CNR of WOe2

34
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The measuring conditions shall be as specified in 14.5.2.

This signal shall be measured with both of the PUH for playback in 9.1.1 and for recording in 9.1.2.

Section 4 - Data format

16 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

— a DData Frame,

a $crambled Frame,

an|ECC Block,

a Recording Frame,
—  a Physical Sector.

These gteps are specified in the following clauses.

17 Data Frames (figure 23)

A Datd Frame shall consist of 2 064 bytes arranged in an{atray of 12 rows each containing [172 bytes (see
figure 23). The first row shall start with three fields, called\{dentification Data (ID), the check bytes of ID Error
Detection Code (IED), and RSV, followed by 160 MainxData bytes. The next 10 rows shall each contain 172
Main Ipata bytes and the last row shall contain 168 Main Data bytes followed by four check|bytes of Error
Detection Code (EDC). The 2 048 Main Data bytescare identified as D to D; 47.
< 172 bytes >
4 bytes | 2 bytes | 6 bytes
4| D IED RSV | Main Data 160 bytes ( D to D, )
Main Data 172 bytes ( D4, to Ds5;)
Main Data 172 bytes ( D33t0 D )
12
rows
Main Data 172 bytes (D, ;pgt0 D | ¢79)
Main Data 168 bytes ( D ggot0 D, 47) EDC
4 bytes

97-0020-A

Figure 23 - Data Frame
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17.1 Identification Data (ID)

This field shall consist of four bytes. Whithin these bytes the bits shall be numbered consecutively from by (Isb)

to by (msb), see figure 24.

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

number of the first sector of an ECC Block of 16 sectors shall be a multiple-0f 16.

The bits of the

a)

b)
c)

d)

2)

b31 b24 b23 bO
Sector Information Sector Number
Figure 24 - Identification Data (ID)
b3 b3 by9 b3 by7 and byg b5 b4
Sector Tracking Reflectivity Reserved Zone type Data type Layer
Format type method number

Sector for

Tracking 1

Reflectivit

Reserved

Zone type

Data type

Layer nun

mat type bit by,
nethod bit by,
bit byg

bit by, and bitbyg

bit b,

bef bit by,

Figure 25 - Sector Information of the Identification Data (ID)

most significant byte shown in figure 25, the Sector Information, shall be set as follows.

shall be set\ t6. ZERO, indicating the CLV form
specified for)Read-only disk and Recordable disk.

shall be\set to ZERO, indicating Differential Phase tr
shall'be set to ONE, indicating the reflectivity is less
equal to 40 %, measured with PBS PUH.

shall be set to ZERO.

shall be set to 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.

shall be set to ZERO, indicating Re-recordabl
and the embossed data in the Lead-in Zone.

shall be set to ONE, indicating Linking data (see clau
shall be set to ZERO, indicating that through an e

sector

pt type

hcking.

than or

e data

se 24).

ntrance

surface onlv one recording laver can bhe accessed
J o J

Other settings are prohibited by this International Standard.

17.2 1ID Error Detection Code

When identifying all bytes of the array shown in figure 23 as Ci,j fori =0 to 11 and j = 0 to 171, the check
bytes for ID Error Detection code (IED) are represented by Co,j for j = 4 to 5. Their setting shall be obtained as

follows.

36

IED(x) =

J

5
Coj x> = 1(x) x> mod Gg(x)
=4
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o represents the primitive root of the primitive polynomial

P(x)=x8+x4+x3+x2+1

17.3 RSV

This fi
setting

17.4 Error Detection Code

This fi

bytes off the Data Frame. Considering the Data Frame as a single bit field starting with the most si

the firq
bigsii

where

G(x) =

18 S¢

The 2
a feedy
the beg

specifi
Data F
(msb)

registe

bld shall consist of 6 bytes. Their setting is application dependent, for instance a videe app
is not specified by the application, the default setting shall be all ZEROs.

eld shall contain four check bytes of Error Detection Code (EDC)_computed over the p

t byte of the ID field and ending with the least significant bit. of)the EDC field, then th
and the Isb will be b,. Each bit b; of the EDC shall be as follows-for i = 31 to 0:
0 .
EDC(x) = Zbixl = I(x) mod G(x)
i=31

[(x) = ibixi

i=16 511

x32+x31+x4+1

rambled Frames

48 Main Data bytesSshall be scrambled by means of the circuit shown in figure 26 which
ack bit shift register/in which bits r; (msb) to ry (Isb) represent a scrambling byte at each
inning of the scrambling procedure of a Data Frame, positions ry4 to ry shall be pre-set

bd in table 3) The same pre-set value shall be used for 16 consecutive Data Frames. After
Fames, thie\sequence is repeated. The initial pre-set number is equal to the value represe

o bit-b, (Isb) of the ID field of the Data Frame. Table 3 specifies the initial pre-set va
corresponding to the 16 initial pre-set numbers.

lication. If this

receding 2 060
gnificant bit of
is msb will be

shall consist of
8-bit shift. At
to the value(s)

6 groups of 16
nted by bits b,

ue of the shift

© ISO/IEC 2004 — All rights reserved
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Table 3 - Initial value of shift register

The part of the
times and the f]
bytes Dy of the

D’k:Dk@ Sk

@ stands for Ej

19 ECC Bld

An ECC Blocl is formed by.arranging 16 consecutive Scrambled Frames in an array of 192 rows of 17,
). To each ofithe 172 columns, 16 bytes of Parity of Outer Code are added, then, to each of the

each (figure 27
resulting 208 r|
of 182 bytes e

column numbef.

Initial pre-set Initial Initial pre-set Initial
number value number value
0) (0001) (8) (0010)
(D) (5500) ) (5000)
(2) (0002) (A) (0020)
3) (2A00) B) (2001)
4) (0004) ©) (0040)
%) (5400) (D) (4002)
(6) (0008) (E) (0080)
@) (2800) (F) (0005)
—
T ,
LV I SN I PSR b PR I VRN I AN S P N A S N R N 0 /N I O N6 A IS SR S
97-0021-A

Figure 26 - Feedback shift register for generating scramble data

initial value of 5 to 1, is taken out as scrambling byte S,,. After that, 8-bit shift is repeate

Data Frame become scrambled bytes.[*, "where
for k=0 to 2 047

cclusive OR.

ck configuration

bws, 10 byte of Parity of Inner Code are added. Thus a complete ECC Block comprises 2
ich. Thébytes of this array are identified as B;; as follows, where i is the row number at

d 2 047

pllowing 2 047 bytes shall be taken from r;'to rj as scrambling bytes S; to S, 547. The Majin Data

D bytes

8 rows
id j the

194 m’\(‘lj =01ta 171 are bytes from the Scrambled Frames

Bi,j fori=0to
Bz’,j fori=192
Bi,j fori=0to

38

to 207 and j = 0 to 171 are bytes of the Parity of Outer Code
207 and j = 172 to 181 are bytes of the Parity of Inner Code
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PI
< 172 byt Pl ———
72 bytes 10 bytes
B o B, Boi7o | Boant | Boum B s
B 1,0 B 1,1 Bl,170 B 1,171 B1,172 B 1,181
B2,0 B2,1 B2,170 Bz,m B2,172 B2,181
192~ ~ > - i ~ - - -
TOWS
Bisgoo Bigo Bigo170 | Biso,171 | Biso,i72 B ko181
Bigo,0 Bigos B190.170 | B190,171 | B19o,172 Bibo.1s1
B191,0 B191,1 Bigi170 B191,171 Bigy 172 B1)1,181
T B192,0 B192,1 B192,170 B192,171 B192,172 B1>2,181
PO /: /: /: :: :: /: /: /: /:
16 rows iy 7 9 iy 1 7
B1y7.0 Byo7.1 B207,17o Bro7171 | Bao7.1m2 B, 7,181
97-0022-A

Figure-27 - ECC Block

The PQ and PI bytes shall be obtained agfollows.
In eacH of columns j = 0 to 171, the F6:PO bytes are defined by the remainder polynomial Rj(x) tg form the outer
code RF (208,192,17).

207

Rj(x) = ZBi,szm_i = Ij(x)xl6 mod Gpg (x)
i=192

where

1
T

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) = ZB‘ X8I 2 Ii(x)xlo mod GPI(x)

ij
j=172
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where

9

GPI(x) = H(x+ ak)

o is the primiti

k=0

ve root of the primitive polynomial P(x) =x 8+ x4 +x3+x2+1

20 Recording¥Erames

Sixteen Record
of an ECC Blo

m=i+int[i/
m=13 (i-191
where int [X] 14

Thus the 37 §
Recording Fra

(2] and n = for i < 191
-landn=j fori> 192

presents the largest integer not greater than x.

he consists of an array of 13 rows of 182 bytes.

ing Frames shall be obtained by interleaving one of the 16 PO rows at a time after gvery
Lk (figure 28). This is achieved by re-locating the bytes B;; of the ECC Block as By, i¢for

56 bytes of an ECC Block are re-arranged into 16 Recording Frames of 2 366 byte

< 182 bytes >
T Boo | Bo.171 Boiz | | Boss
Recording
13 é Frame
rows| No. 0
i Biio | oo B, 171 Bz | | B
Bigng | oo Y Bioza7t | Biozazz | | Brezist
T Buog | e g Biz171 Bio172 | | Bra11
Recording
P
13 2 -~ Frame
TOWS No. 1
i Baso | A Bosim1 Bosirz | | Bosrer :
B193‘0 .......................................... B193,171 B193’172 B193,181
T S ) = I
DT80,0 | [ 780,171 0,172 | I 0,181
Recording
~ ~
13 = -~ Frame
rows No. 15
i Bigro | o B1o1.171 Biotaz2 | B191’181
Bogro | e Booza71 | Baorare | B2o7 181
97-0023-A

40

Figure 28 - Recording Frames obtained from an ECC Block

2 rows

. Each
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21 Modulation

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 29).

16 Channel bits

16-hit Code Words NRZI converted pulses
1 I - | -
conversion xclusive-OR >

T |«

T =1 channel clock period

97-0024-A

Figure 29 - NRZI conversion

22 Physical Sectors

The strjucture of a Physical Sector is shown in figure,30. It shall consist of 13 rows, each compijising two Sync
Framed. A Sync Frame shall consist of a SYNC Code from table 4 and 1 456 Channel bits represgnting the first,
respectiively the second 91 8-bit bytes of a rowwof a Recording Frame. The first row of the Recqrding Frame is
represented by the first row of the Physical Sgetor, the second by the second, and so on.
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4— 3P 4— 1456 —P4— 32 Pjt——1456 —P>
4 SYO SY5
SY1 SYS5
SY2 SYS
SY3 SYS
SY4 SYS
SY1 SY6
3 SY2 SY6
TOWS SY3 SY6
SY4 SY6
SY1 SY7
SY2 SY7
SY3 SY7
v SY4 SY7
<4— Sync Frame ———»|4—— SyncFrame —p|

97-0025-A

Figure 30 - Physical Sector

Recording shalll start with the first Sync Frame of the first row, followed by the second Sync Frame of tHat row,
and so on row-py-row.
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Table 4 - 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—6666100666666100-6600066666610061 6606106661660106-0066666600016661
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 000000000001000.1
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 / +0Q1001001000100 0000000000010001
SY1 = 1000010001000100 0000000000010001 ¥ 1000010000000100 0000000000010001
SY2 = 1001000001000100 0000000000010601" / 1001000000000100 0000000000010001
SY3 = 1000001001000100 0000000000040001 / 1000001000000100 0000000000010001
SY4 = 1000100001000100 0000000000010001 / 1000100000000100 0000000000010001
SYS = 1000100100000100 0Q00000000010001 / 1000000100000100 0000000000010001
SY6 = 1001000010000160:0000000000010001 / 1000000001000100 0000000000010001
SY7 = 1000100010000100 0000000000010001 / 1000000010000100 0000000000010001

The Ph
every 9

ysical Sectoris a sector after the modulation by 8/16 conversion which adds a SYNC Cod

1 bytes in.the-Recording Frame.

23 STppress control of the d.c. component

b to the head of

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 4.7) shall be kept as low 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 as follows.

a)
b)

States.

c)

Choice of SYNC Codes between Primary or Secondary SYNC Codes.
For the 8-bit bytes in the range 0 to 87, the Substitution table offers an alternative 16-bit Code Word for all

For the 8-bit bytes in the range 88 to 255, when the prescribed State is 1 or 4, then the 16-bit Code Word

can be chosen either from State 1 or from State 4, so as to ensure that the RLL requirement is met.

In order to use these possibilities, two data streams, Stream 1 and Stream 2, are generated for each Sync Frame.
Stream 1 shall start with the Primary SYNC Code and Stream 2 with the Secondary SYNC Code of the same

© ISO/IEC 2004 — All rights reserved

43


https://iecnorm.com/api/?name=5256119199dd629f34c771c63247c9ad

ISO/IEC 17342:2004(E)

category of SYNC Codes. As both streams are modulated individually, they generate a different DSV because of
the difference between the bit patterns of the Primary and Secondary SYNC Codes.

In the cases b) and c), there are two possibilities to represent an §-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 | DSVI is
selected and duplicated to the other stream. Then, one of the representations of the next 8-bit byte is entered into
Stream 1 and the other into Stream 2. This operation is repeated each time case b) or ¢) occurs.

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)

Compare t

he | DSV s of both streams.

If the | DS
in which d
next 8-bit

If the | DS
is ignored

2)

3)

In both cases b
defined.

The procedure
have occurred,
If this DSV is
changed from |
|DSV/ is not s
DSV may vary|
from -1 024 to

24 Linking

V| of the stream in which case ¢) occurs is smaller than that of the other stream, then the
ase ¢) has occurred is chosen and duplicated to the other stream. One of the representation
byte is entered into this stream and the other into the other stream.

V| of the stream in which case ¢) has occurred is larger than that of the other streaim, then
and the 8-bit byte is represented according to the prescribed State.

and c), if the | DSV| s are equal, the decision to choose Stream 1 or Streani 2 is implemer

for case a) shall be as follows. At the end of a Sync Frame, whether or not case b) and or
the DSV of the whole Sync Frame is computed and the streanf-with the lower | DSV/ is s
greater than + 63 or smaller than -64, then the SYNC Codetat the beginning of the Syno
rimary to Secondary or vice versa. If this yields a smaller [DSV|, the change is permanen
maller, the original SYNC Code is retained. During thé¢ DSV computation, the actual value
between -1 000 and +1 000, thus it is recommended<that the count range for the DSV be
+1 023.

kcheme

The linking scheme is specified for appending data\in the Incremental recording mode and to overwrite

the Restricted
Lossless-Link.

24.1 Structu

The appended
Block.

On each linkin
Linking sector
is in the Increq
in the first EC(

24.2 2K-Lin}

Overwrite mode. It consists of thtee types of linking methods named 2K-Link, 32K-Li

e of linking

data shall be record@d:from or to the Linking sector, which is the first Physical Sector
p operation, thevdata recording shall be terminated at the 16th byte in the first Sync Fram
and shall be/started at the 15th to 17th byte in the first Sync Frame of Linking sector. Whei

hental recording mode and in the case of figure 31 (b), Block SYNC Guard Area shall be
Blocek.before linking and becomes a part of the Linking Loss Area after linking.

 and 32K-Link

stream
5 of the

case ¢)

itation-

case ¢)
tlected.
Frame

f, if the

5 of the
at least

data in
nk and

f ECC

b of the
n a disk
located

A Linking Loss Area shall be allocated in cases of 2K-Link and 32K-Link to prevent any degradation of the data
reliability due to the influence of linking. It may contain padding sectors as shown in figures 32 (2K-Link) and
33 (32K-Link) and shall have a minimum size of 2 048 bytes and 32 768 bytes respectively. All Main data in the
Linking Loss Area shall be set to (00).

The non-Linking sector followed by a sector belonging to the Linking Loss Area, shall have its Data type bit (see
17.1) set to ONE.

The last recorded sector in each RZone shall be recorded by using 2K-Link or 32K-Link and its Data type bit set
to ONE.
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The linking without Linking Loss Area, as shown in figure 34, is allowed and referred to as Lossless-Link. The
linking after a defective area (see 29.3.3.3.5) shall be Lossless-Link, as shown in figure 35.

ECC block ECC block N
P Linking sector
"End of recording
Padding [¢
) sectorsg : 16 bytes
Start of recording
IStol =
_bytes ﬂ ) ) )

-

[

»

First Sync frame

‘Second Sync fra

>
me

Y

P ECC block .

Linking Loss Area (32 K-Link)

(a) Linking at just after the Recorded Area

ECC block

-

15to 17
byte

Block SYNC Guard Area

>

A\ A 4

«

Start of recgrding

/A

I~

I~
- »
First Sync frame

3
Z
&
%

<

<
S

Padding |2
) Thadiels] tones

4

} End of recording

econd Sync fram?

\ 4

Linking sector

A

02-0003-A

Linking Loss Area (32 K-Link)

(b) Linking at just before the Recorded Area

Figure 31 - Structure of Linking

4«——  ECC Block > ECC Block—————

Padding sectors: (00)

Last recorded address

Linking sector

/!

01-0113-A

Linking Loss Area
Data: (00)

[0 Datatype: ONE

Figure 32 - Structure of ECC Block with Linking Loss Area of 2 048 bytes (2K-Link)
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l«—ECC Block

ECC Block—————

Padding sectors: (00)

Last recorded address

Linking sector

/! L

01-0114-A

Linking Loss Area
Data: (00)

Data type: ONE

-

jgure 33 - Structure of ECC Block with Linking Loss Area of 32 768 bytes (32K-Link)

p|<t ECC Block-—5——»

4«——  ECC Block

Linking sector

A

01-0115-A

Figure 34 - Structure of ECC'Block without Linking Loss Area (Lossless-Link)

Defective area

A 4

«——==——ECC Block

A4
A

ECC Block—————

46

Linking sector

/!

01-0121-A

Figure 35 - Structure of ECC Block without Linking Loss Area (Lossless-Link)
after defective area
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Section 5 - Format of the Information Zone

25 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 allows for a continuous smooth read-out.

25.1 Layout of the Information Zone

The Information Zone shall be snb-divided as shown in table 5 The values of the radii indicated are nominal
values ffor the first Physical Sector and the last track of the last Physical Sector of a zone.
Table 5 - Layout of the Information Zone
. . Start Sector Number of
Nominal radius .
. Number Physical
in mm
Sectors
Le?a.d-in Zone (022FAO)
Initiql Zone
Buff¢r Zone 0 (02E200) 512
RW-Physical
Information Zone
Refetence Code (02F000) 32
Zong
Buff¢r Zone 1 (02F020) 480
Control Data Zone (02F200) 3072
Extrd Border Zone (02FE00) 512
DatalZone 24,0 torl (030000)
Lead-out Zone r; to 35,0 mip. | r; to (r; + 1,0) r; to 58,5
for 120 mm disk when when when
r;<34,0 340<r, <575 | 57,5<r;<58,0
Lead-out Zone ri to 35,0 min. ry to (r; + 1,0) r; to 38,5
for 80 mm disk when when when
r; <34,0 340<r;<37,5|137,5<r; <38,0
25.2 PRhysical-Seetor-numbering

The first 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 (PSN) increases continuously from the beginning of the Lead-in
Zone to the end of the Lead-out Zone. See figure 36.
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Information Zone

A

v

Physical [

Sector
Number

!

Lead-in Zone Data Zone Lead-out Zone

]

97-0026-A

——» Radius

(02FFFF) (030000)

26 Lead-in

26.1 Lead-in
The Lead-in Z
37):

—  Initial Zon
—  Buffer Zot
—  RW-Physi
—  Reference
—  Buffer Zoi
— Control D
—  Extra Bor

The Sector nun

Figure 36 - Physical Sector numbering

hnd Lead-out Zone

Zone

bne is the innermost zone of the Information Zone. It shall consist’ of the following parts

c,

he 0,

cal Format Information Zone,
Code Zone,

e 1,

ita Zone,

ler Zone.

iber of the first Physical Seeto¥' of each part is indicated in figure 37 in hexadecimal notati

48
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Initial Zone Sector No.(022FA0)
(Lead-in start)

In all Physical Sectors
the Main Data is set to (00)

Sector No.188 928 Buffer Zone 0 Sector No.(02E200)

512 Physical Sectors

bR BR | b W SR o bt LOON
WIUT UIC IVIAIT Ddtld SCL TU (UU)

Sector No.189 440 RW-Physical Format Information Zone Sector Ne:(02[E400)

3 072 Physical Sectors

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

32 Physical Sectors
Sector No. 192 544 Buffer Zone 1 Sector No.(02F020)

480 Physieal*Sectors
with the Main Data set to (00)
Sector No.193 024 Control Data Zone Sector No.(02F200)

3 072 Physical Sectors
Sector No.196 096 Extra Border Zone Sector No.(02FE00)

512 Physical Sectors
Sector No-196 608 Data Zone Sector No.(03p000)

Figure 37 - Lead-in Zone

26.1.1 Initial Zone

The Main Data of the Data Frames eventually recorded as Physical Sectors in the Initial Zone shall be set to (00).

26.1.2 Buffer Zone 0

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

26.1.3 RW-Physical Format Information Zone

The RW-Physical format information zone shall consist of 192 ECC Blocks (3 072 sectors) starting from Sector
number (02E400).
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The content of the 16 sectors of each RW-Physical format information block shall be repeated 192 times. The
structure of a RW-Physical format information block shall be as shown in figure 38.

Relative sector number

0 Set to (00)
1 Manufacturing information
2 Physical format information
3
Set to (00)
15

Figure 38 - Structure of a RW-Physical format information block

26.1.3.1 Manufacturing information

This Internatiopal Standard does not specify the format and the content of’these 2 048 bytes. Unless otherwise
agreed to by the interchange parties, this content shall be ignored in iptefchange.

26.1.3.2  Phypical format information
This informatign shall comprise the 2 048 bytes shown in table 6 and described below.

Table 6 - Physical format information

BP Content 1:::;}:2:

0 Disk Categony,and Version Number 1

1 Disk size‘and maximum transfer rate of the disk 1

2 Digksstructure 1

3 Recorded density 1
4to 15 Data Zone allocation 12
16 NBCA descriptor 1
17te 31 Set to (00) 15
2Nt 20 Sactar Noaolhor oFf tho .04 oot £f tha Do-dos. Q

te Z);lg* Number—ef—the—firstseetor—of—the—Berdes 3

40 to 2 047 Set to (00) 2 008

* See annex M
Byte 0 — Disk Category and Version Number
Bits b, to bs shall specify the Version Number.
They shall be set to 0010, indicating this International Standard.
Bits b, to b; shall specify the Disk Category.
These bits shall be set to 0011, indicating a Re-recordable disk.
Other settings are prohibited by this International Standard.
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Bits bo
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— Disk size and maximum transfer rate of the disk

to b; shall specify the Maximum transfer rate of the disk:

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

Bits b4

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
Bits b,
They s
Bit by
Bits bs
Bit by {
Other s
Byte 3
Bits by
They s
Bits by
They s
Other §
Bytes 4
Byte 4

Bytes §
Zone.

Byte 8
Bytes 9

When
numbe

When 1
while i

— Disk structure
to b; shall specify the Layer type.
hall be set to 0010, indicating that the disk contains Recordable user data Zone(s):
hall specify the Track path. It shall be set to ZERO.
and bg shall specify the Number of recorded layers. These bits shall be set to 00.
hall be set to ZERO.
ettings are prohibited by this International Standard.
— Recorded density
to b; shall specify the Average track pitch.
hall be set to 0000, indicating the average track pitch(0f\0,74 um.
to b; shall specify the Average Channel bit length:
hall be set to 0000, indicating 0,133 pum.
ettings are prohibited by this International, Standard.
to 15 — Data Zone allocation

shall be set to (00).

shall be set to (00).

of the Data’Zone.

h anIntermediate Border state (see annex M), these bytes shall be set to (030000).

Byte 1

shall be set to (00)

to 7 shall be set to (030000).to specify the Sector number 196 608 of the first Physical Se

to 11 shall specify-the Last recorded address in the last RZone in the Bordered area (see a

he Lead-in Zone' is recorded in the Disk at once recording mode, these bits shall specify

he Leadsini Zone or the Border-in Zone (see annex M) is recorded in the Restricted Overw

tor of the Data

hnex M).

the End sector

rite mode, and

Bytes 13 to 15 shall be set to (00).

Other settings are prohibited by this International Standard.
Byte 16 — NBCA descriptor

Bit b; shall specify whether or not there is NBCA on the disk, see annex L.
If NBCA does not exist, it shall be set to ZERO.

If NBC
Bit bg t
Other s

A exist, it shall be set to ONE.
0 by shall be set to 000 0000.

ettings are prohibited by this International Standard.
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Bytes 17 to 31

These bytes shall be set to (00).

Bytes 32 to 39
Bytes 32 to 35
Bytes 36 to 39

— Sector Number of the first sector of the Border Zone (sece annex M).
shall specify the Start sector number of the Current Border-out (see annex M).

shall specify the Start sector number of the Next Border-in (see annex M).

The Start sector number of the current Border-out field shall specify the Start sector number of the Border-out of

the current Bor

dered area (see annex M).

The Start number of the next Border-in field shall specify the Start sector number of the Border-in of the next
Bordered area. In the Incremental recording mode, if the area following the Complete Bordered area (see annex

M) is empty or

In the Restric
Intermediate B

When the Lead
Bytes 40 to 2 (
These bytes sh

26.1.4 Reference Code Zone

The Reference
Channel bit pa
of each corresp
first 160 Main

26.1.5 Buffer

This zone sha
eventually rec
shall be Block
after linking.

The embossed
be applied for 1

26.1.6 Contro
The Control D
F200).

The Control D
Each ECC Blo

in the Incomplete Border state (see annex M), this field shall be set to (00).

ed Overwrite mode, if the area following the Complete Bordered area is empty-or
prder state (see annex M), this field shall be set to (00).

-in Zone is recorded in the Disk at once recording mode, these fields shall be setto (00).
47
111 be set to (00).

Code Zone shall consist of the 32 Physical Sectors from two*ECC Blocks which generate
terns (3T-6T-7T) on the disk. This shall be achieved by setting to (AC) all 2 048 Main Da
onding Data Frame. Moreover, no scrambling shall bedapplied to these Data Frames, excep
Data bytes of the first Data Frame of each ECC Block:

Vone 1

1 consist of 480 Physical Sectors from 30> ECC Blocks. The Main Data of the Data
rded as Physical Sectors in this zone shall be set to (00). The last ECC Block of Buffer
SYNC Guard Area. The Block SYNC.Guard Area shall become a part of the Linking Lo

area shall start from the linking-sector of the Block SYNC Guard Area. The linking schen
he recording of the Buffer-Zone 1 to connect to the Control Data Zone.

Data Zone

ita Zone shall comprise 192 ECC Blocks (3 072 sectors) starting from Sector number 193 0

ta Zone shall'be divided into 176 Control data blocks and 16 Servo blocks as shown in figy
k of the-Control Data Zone shall be embossed.

The structure olf aLControl data block and a Servo block shall be as shown in figure 40 and figure 41 respe

in the

pecific
a bytes
t to the

Frames
Zone 1
s Area

e shall

24, (02

ire 39.

ctively.

The first and second sectors in each Control data block shall contain the Embossed Physical format information
and the Disk manufacturing information respectively, and those contents shall be repeated 176 times.

The contents of all Servo blocks shall be reserved for Disk manufacturer specific information.

The Servo blocks shall be used for the servo control of the disk drive, see 15.2.
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Sector number

Buffer Zone 1 (02 F1FO0)

Linking Loss Area (02 F200)

176 Control data blocks

Control data zone

(192 ECC Blocks)

Embossed data
"""" 16 Setvo blocks | (02 FOO)
(02 FEQO)
Extra Border zore Linking Loss Area
(02 FE10)

Figuré 39 - Structure of Control Data Zone

Relative sector number

0 Embossed Physical format information

2 048 bvtes
1 Disk manufacturing information

2 048 bvtes
2
S

Reserved for system use
14 x 2 048 bytes

15

Figure 40 - Structure of a Control data block
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Relative sector number

0
1
2
Disk manufacturer specific
3
16 x 2 048 bytes
15

Figure 41 - Structure of a Servo block

26.1.6.1 Embossed Physical format information
This informatign shall comprise the 2 048 bytes shown in table 7 and described below.

Table 7 - Embossed Physical format information

BP Content ljfull;;l:::
0 Disk Category’and Version Number 1
1 Disk size ahd maximum transfer rate 1
2 Disk'structure 1
3 Recorded density 1
4to 15 Data Zone allocation 12
16 NBCA descriptor 1
171031 Set to (00) 15
32710 39 Sector number ol the Ist sector of the EXtra g
Border Zone
40 to 2 047 Set to (00) 2 008

Byte 0 — Disk Category and Version Number

Bits by to b; shall specify the Version Number.

They shall be set to 0010, indicating this International Standard.
Bits b, to b; shall specify the Disk Category.

These bits shall be set to 0011, indicating a Re-recordable disk.

Other settings are prohibited by this International Standard.
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Bits bo
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— Disk size and maximum transfer rate of the disk

to b; shall specify the Maximum transfer rate of the disk.

They shall be set to 1111, indicating Not specified.

Bits b4

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
Bits b()

— Disk structure

ne.

They s
Bit by
Bits bs
Bit by {
Other §
Byte 3
Bits b,
They s
Bits by
They s
Other s
Bytes 4
Byte 4

Bytes ]
Data Z

Byte 8

Bytes 9
corresp
See 28

Byte 1]
Bytes 1
Other s
Byte 1

tob.chall cnoacifytho T ayvar ty
5 o | R4 = pa

hall be set to 0010, indicating that the disk contains Recordable user data Zone(s).
hall specify the Track path. It shall be set to ZERO.
and by shall specify the Number of layers. These bits shall be set to 00.
hall be set to ZERO.
ettings are prohibited by this International Standard.
— Recorded density
to b; shall specify the Average track pitch.
hall be set to 0000, indicating the average track pitch of 0,74 um.
to b, shall specify the Channel bit length.
hall be set to 0000, indicating 0,133 pum.
ettings are prohibited by this International Standard.
to 15 — Data Zone allocation
shall be set to (00).

to 7 shall be set to (030000) to specify the Sector Number 196 608 of the first Physic
hne.

shall be set to (00).

to 11 shall specify the Outer limit of Data Recordable zone. These bytes shall be set to thg
onding to the ECC Block address specified in the pre-pit information for Pre-pit data blog
3.5.3.

shall be set0.(00).
3 to 15 shrall be set to (00).
ettings are prohibited by this International Standard.
h = WBCA descriptor

I Sector of the

sector number
k of Field ID1.

Bit b; shall specify whether or not there is NBCA on the disk, see annex L.
If NBCA does not exist, it shall be set to ZERO.
If NBCA exists, it shall be set to ONE.

Bit bg t

0 by shall be set to 000 0000.

Other settings are prohibited by this International Standard.
Bytes 17 to 31
These bytes shall be set to (00).

Bytes 32 to 39 — Sector number of the 1st sector of the extra Border Zone

Bytes 32 to 35 shall specify the Start sector number of Current RMD in Extra Border Zone.
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They shall be s

et to (02FE10).

Bytes 36 to 39 shall specify the Start sector number of Physical format information blocks in Extra Border Zone.

They shall be s

et to (02FFAO0).

Bytes 40 to 2 047
These bytes shall be set to (00).

26.1.6.2 Disk manufacturing information

This International Standard does not specify the format and the content of these 2 048 bytes. Unless otherwise
agreed to by the interchange parties, they shall be ignored in interchange.

26.1.6.3  Resq

The bit setting
specified by th

26.1.7 Extra H

The configurat

rved for system use

in this field is application dependent, for instance a video application. If this setting

b application, the default setting shall be all ZEROs.

order Zone

on of Extra Border Zone shall be as shown in table 8.

Table 8 - Structure of Extra Border Zone

Unit Position Contents

0 Linking Loss Area (AIL(00) bytes)

1to5 Current RMD

6 to 25 Reserved (Set to (00))

26 to 30 Physical format information blocks

31 Reserved (Set-to (00))* Block SYNC Guard Area**

The Data type

Physical forma} information.block shall be recorded five times with a data structure as shown in figure 42

* Disk at once recording mode **Incremental recording or Restricted Overwrite modes
Unit Position indicates the relative position from the beginning of Extra Border Zone.

bit of the sector just-before each Sector 0 in the 5 copies of current RMD shall be set to ZE

Physical format information

2 048 bytes

Manufacturing information

is not

2 048 bytes

Set to (00)

Figure 42 - Structure of Physical format information block

Physical format information shall be as specified in 26.1.3.2.
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Manufacturing information shall be as specified in 26.1.3.1.

26.2 Lead-out Zone

7342:2004(E)

The Main Data of the Data Frames eventually recorded as Physical Sectors in the Lead-out Zone shall be set to

(00). This International Standard does not specify the number of Physical Sectors in the Lead-out

Section 6 - Format of the Unrecorded Zone

27 General description of the Unrecorded Zone

Zone.

A continuous spiral pre-groove that extends from the inner part of the disk to the outer diamgter of the disk
forms the track of the Unrecorded Zone. The track is wobbled at a specified frequency\to cgntrol the drive
functiops. The precise address information for an unrecorded disk is embossed on the land betfween adjacent

groovefl regions.

The Urrecorded Zone shall be divided into two parts: the R-Information Zone and\the Information Zone.

The Rilnformation Zone shall be divided into two parts: the Power Calibration Area and
Managgment Area.

The Information Zone shown in table 5 shall be divided into three parts. Starting from the inn
zones gre the Lead-in Zone, the Data Recordable Zone, and the Léad~out Zone. The allocation

the Recording

er radius, these
f the Lead-out

Zone Will be determined by finalization. These three zones are eSsential and identical in principle to the same

zones qn a DVD-Read-Only disk.

The regording data shall be recorded in the pre-groove .guided by the wobble and Pre-pit Information that is

embosded in the land.

The acgurate start address before recording shall be détermined by decoding the Pre-pit Informatiqn on the land.

27.1 Layout of the Unrecorded Zone

The Unrecorded Zone shall be sub-divided as shown in table 9. The ECC Block address (see 2
block df each zone is shown in table 9.

Table 9 - Layout of the Unrecorded Zone

/.2) of the first

ECC Block address of Number o
the first block of the bldcks
Zone
Power Calibration Area (FFE17F) 443
RiInformation Recording Management Area (FFDFC3) 701
Zone
Lead-in Zone (FFDDO5) 3334
Data Zone (FFCFFF)

27.2 ECC Block address

The ECC Block address (see 4.10 and 28.3.2) 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 decrease from the inside to outside diameter of the disk.

The address shall be embossed on the land as the Pre-pit Information.
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27.3 ECC Block numbering

The ECC Block address shall decrease continuously from the inner radius to the outer radius of the disk. The
ECC Block address shall be calculated by setting the ECC Block address so that the block placed at the
beginning of the Data Zone shall be (FFCFFF). This first block of the Data Zone shall be located after the Lead-
in Zone.

The Power Calibration Area and Recording Management Area shown in figure 43 shall be located before the
Lead-in Zone.

Power Calibration Area Recording Management Area
E—Information Zone _ Information Zone
l\\s <] | ANY
Lead-in Zone Data Recordable Zone Lead‘outZone
ECC
Block address \\ ECC Blogk-address

(FFD000)—  \— (FEEFFF)
radius —p
01-0116-A

Figure 43 - Pre-pit sector layout and ECC{Block numbering

28 Pre-pit Data format

28.1 General description

The Pre-pit Dafa is embossed as a sequence ofi 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.

One set of Prefpits shall be given by 3 bits (b,, b;, by) every two SYNC Frames. The first set of Pre-plits in a
Pre-pit physical sector is the Pre-pit-SYNC Code. The first bit of the 3 bits is called the frame SYNC bif. In the
Incremental refording mode and\the Restricted Overwrite mode, the frame SYNC bit shall be located at the
special position of the recorded.SYNC Code of the 16-bit Code Words in the groove. The assignment qf these
bits shall be as[shown in table\10.

Table 10 - Assignment of Land Pre-pit

b, b, b

Pre-pit SYNC Code it Even position T T T
Pre-pit SYNC Code in Odd position 1 1 0
Pre-pit data set to ONE 1 0 1
Pre-pit data set to 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 44 and
45. The relation in phase between wobble and Land Pre-pit also shall be as specified in 14.5.3.
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Land

Recorded SYNC code
position in the groove

1 SYNC frame

mumummm NEN I ENIENIE

Groove to be recorded

A 4

Land
Iy NI /0 D
’I ‘\‘ A < ‘\ ~ . ,'I “‘ | \\\‘
rin i L L
Pre-pit SYNC Pre-pit SYNC Data ONE Data ZERO,
code on land code on land in Even position in Odd/positign
in Even position in Odd position
98-0029-A

Figure 44 - Track formation

SYNC pattern recorded in pre-groove

XXXXX0010000000000000100 XXXXXXX XXX XXX XXX XXX XXX .
: : 16-bit Code words

SYNC code recorded in mark style

¢ ) « > &
I' Pre-pit S d land
SYNC code recorded in space style inr %sén g :Sci;(())ne onfan
S S RIS SP S o
. Pre-pit Sync code on land
= = . in Odd position
1 [ Pre-pit data set to ONE
| Pre-pit data set to ZERO
: Pre-pit data:
Pre-pit data:

ONE

ZERO

detected wobble signal

98-0030-A

Figure 45 - Relationship of signals recorded 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 46.

The Pre-pits position can be shifted in a Pre-pit physical sector.
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Land Pre-Pit position

Inside on the disk surfa/\

Gooe MMIIERT N
Land - \
Groove k w K N
tad T ]
Groove k & N
Land —;| |
Groove ‘k ¢ NV
Land \ —I |
Groove k \ N

Outside on the disk surface YOverlapped

|:| Even'position

98-0058-A |:| 0Odd position

Figure 46 - Layout of land Pre-pit positioning

The Pre-pit datp frame shall consist of 4 bits of relative address specifiéd’ in 28.3.1 and 8 bits of user data.

Pre-pit data shpll be recorded in the user data area of the Pre-pit data“frame. The Pre-pit data frame sha]l be as
shown in figur¢ 47.

The Pre-pit phlsical sector shall be a Pre-pit data frame after transforming 1 bit into 3 bits and adding|Pre-pit
SYNC Code. Tihe Pre-pit physical sector shall be recorded‘on the land as part of the Land Pre-Pit recordipg. See
figure 48 and table 10.

Relative address User data

4 bits 8 bits

Figure 47 - Pre-pit data frame structure

Pre-pit SYNC Code Transformed relative address Transformed user data

3 bits 12 bits 24 bits

Figure 48 - Pre-pit physical sector structure

28.2 Pre-pit 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 28.3.2) and 3 bytes of parity A (see 28.3.3), and
relative address 0000 to 0101 (see 28.3.1), 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.
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This signal processing shall be as shown in figure 49.

ECC Block —add parity A——> | Part A
address + relative
address

Field ID + disk —add parity B—— | Part B
information +
relative address

Part A + Part B Pre-pit data block
Pre-pit data block | —transform 1 bit Pre-pit physical —add Pre-pit Pre-pit|physical
into 3 bits—— | block before SYNC Code block
adding Pre-pit -
SYNC Code

Figure 49 - Processing order to construct a Pre-pit block

The Pr¢-pit block structure shall be as shown in figure 50.

Pre-pit physical block (usingtransformed Pre-pit data block (see [table 10))
Pre-pit data block

Relative address ECC Block address (3 bytes) Part A
0000 to 0101 Parity A (3 bytes)
Prg-pit SYNC Code Relative address Pre-pit field ID and disk information Part B
0110 to 114t (7 bytes)
Parity B (3 bytes)

Figure 50 - Pre-pit block structure
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A Pre-pit physical block shall be as shown schematically in figure 51.

26 SYNC Frames >
<—--Pre-pit SYNC Code and relative address--—-=>| € --------- Pre-pit part A and part B information------- -
E|JO|E|O|E[O|E|J]O|E|O|E|O|JE|O|[E[O[E|JO|JE|O|E|O|E|[O|[E|O
G A | No.0
L|111 100 100 100 100 —|—|—|—|—]a|ld|d|r|e]|s|s | —|[—]|—|>
G No.1
L|111 100 100 100 101 —|—|—|—|—]ald|d|r|e]|s|[s|—[—]|—|>
G No.2
Lj111 100 100 101 100 —|—|—|—|—]a|ld|d|r|e]|s|[s|—[—]|—|>
G No.3
Lj111 100 100 101 101 —|—|—|—|Plafr]i|t]y A|l—|—|—v
G No.4
LT 100 101 100 100 —|—|—|=|Pla|r|i]|t]|y Al =]
G No.5
Lj111 100 101 100 101 —|—|—|—|Plafr]i|t]y A\~ | —|—|—>
G B | No.6
L|111 100 101 101 100 Fli|le|[l|d L |)D
G No.7
L1111 100 101 101 101 d|li]|s ]|k i|n|flolfrm|a|t]|]i]o]|n
G No.8
L|111 1011 100 100 100 d|li[s ]|k iln|fjo|r{mja|t|]i|o|n
G No.9
Lj111 10f1 100 100 101 d|li]|s |k i{m|flo|lr{m|[a|t]|]i]o]|n
G No.10
L|111 1011 100 101 100 d|i[s ]|k i|n|flo|r{mja|t|i]|o|n
G No.11
Lj111 10]1 100 101 101 d|i]| sqk i|jn|flo|lr{m|la|t]|]i]o]|n
G No.12
L|111 1011 101 100 100 d|AYs | k i|n|flo|r{mja|t|i]|o|n
G No.13
L1111 101 101 100 101 | —|—|—|Pla|r|i|t]|y B|—|[—[—|—>
G No.14
L1111 1011 101 101 100 —|—|—|—|Pla|r|i|t]|y B|—|—|—|—>
S No.15
Lj111 101 101 101 101 —|—|—|—|Plafr]i|t]y B|—|[—|—|—>
Legend:
i...G means groove, L means-land, E means even position, O means odd position.
ii..Pre-pits SYNC Codg i$ shown in even position in this representation. Relative address Pre-pit Data PDNE is
represented| by LOT-and Pre-pit Data ZERO is represented by 100 in this representation. The assignient of
land Pre-pi

T is specified in table 10.

iii.Last columnt

iv..Second from last column denotes the part A and part B of the Pre-pit physical block structure.

28.3 Pre-pit data block configuration

Figure 51 - Pre-pit physical block

User 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 a Field ID.
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The classification and the location of the Pre-pit data blocks shall be as shown in table 11.

Table 11 - Classification and location of Pre-pit data blocks

Field ID Contents of disk information in Part B Location
0 ECC Block address All Zones
1 Application code / Physical data Lead-in Zone
2 OPC suggested code / 1st field of Write Strategy code Lead-in Zone
3 Ist field of Manufacturer ID Lead-in Zone
4 2nd field of Manufacturer ID L ead-in Zone
5 2nd field of Write Strategy code Lead-in Zone
In the lLead-in Zone, Pre-pit data blocks of Field ID 1 to 5 shall be recorded as shown,in‘figure 52

Field ID Location ECC Block address

Field ID1 Start of the Lead-in Zone (FFDDO5)

Field ID2

Field ID3

Field ID4

Field ID5

Field ID1

Field ID2

Field ID3

Field ID4

Field ID5

Field ID1

Field ID4

Figld IDS5

Eield IDO (FFDO003)

Field IDO (FFD002)

Field IDO (FFDO0O01)

Field IDO End of the Lead-in Zone (FFDO000)

Field IDO (FFCFFF)

Figure 52 - Layout of Pre-pit data blocks in the Lead- in Zone

28.3.1 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 data frame
0001 Second Pre-pit data frame

1111 Last Pre-pit data frame
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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.

28.3.2 ECC Block address data configuration

The ECC Block address shall be equal to the bit-inverted decimal value represented by b,; to b, of the Physical

Sector Number recorded in the adjacent inner groove. The ECC Block address at the start of Data Zone shall be
(FFCFFF) as shown in figure 53.

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

Lead-in Zone Data Recordable Zone Lead-out Fone

S’

T
Groove: Physical Sector Number (030000)
Land: ECC Block address (FFCFFF)

Figure 53 - Relation between Physical Sector Number and ECC Block address

The allocation jof the Lead-out Zone shall be determined by finalization.

NOTE The |'ECC Block address" definition is specific to this Standard.

28.3.3 Parity A and Parity B

When in figure| 51, each byte allocated in the matrix is Cj (j =0 to 15), then each byte for parity,
Cj (j=3to5 anpdj= 13 to 15), shall be as follows.

Parity A:
5j=3
Primary A(x) :Z Cj ¥ = I(x)x® mod Gg(x)
where
2
I(x) :Z G x%
j=0
2
Gp) =II (x+ o)
k=0

a is the primitive root of the primitive polynomial Gp(x) = x8 + x* + x3+ x2 + 1.
Parity B:

15j=13
Primary B(x) :Z ¢ x5 = I(x)x3 mod Gg(x)
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I(x) :Z Cj X127
j=6
2
Gp(x) =IT (x+ o)
k=0
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a is the primitive root of the primitive polynomial Gp(x) = x8 + x* + x3 + x2 + 1.

28.3.4 |Field ID0
The Pr¢-pit data block configuration of Field IDO shall be as shown in figure 54.
Pretpit data Bit Position
rame
nlimber 0 1to4 5 (msb) to 12 (Isb)
0 Pre-pit SYNC Code*| 0000 First byte of ECC/Bleck address Part A
1 0001 Second byte of ECC Block address
2 0010 Third byte s 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 (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 Set to (00)
11 11 Set to (00)
12 1100 Set to (00)
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 shall be added to the Pre-pit data block to construct the Pre-pit physjcal block.
Figure 54 - Pre-pit data block configuration of Field ID0

28.3.5 |Field ID1

The Pre-pit biock configuration of Fictd 1D T shati be asshown in figure 55-
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Pre-pit data Bit Position
Frame 0 1to4 5 (msb) to 12 (Isb)
number
0 Pre-pit SYNC Code*| 0000 First byte of ECC Block address Part A
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) Paft B
7 0111 Application code
8 1000 Disk physical code
9 1001 | First byte of Last address of Data Recordable Zone
10 1010 Second byte of Last address of Data Recardable
Zone
11 1011 | Third byte of Last address of DataReeordable Zone
12 1100 Version number Extension code
13 1101 First byte of Rarity B
14 1110 Second byté.of Parity B
15 1111 Third{byte of Parity B

* The Pre-pfit SYNC Code shall be added to the Pre-pit data block to construct the Pre-pit physical blogk.

Figure 55 - Pre-pit data block configuration of Field ID1

28.3.5.1 Application code

The Applicatiojn code shall be specified as follows.

Bit Position 5 set to ZERO
Bit Position 6 set to ZERQ . Disk for restricted use
Bit Position 7 to 12 set to 000000 . General purpose disk for use in general purpose dfives
Bit Positionf 7 to 12 set'to.others . Special purpose disk for use only in special drivef
Bit Position 6 set to ONE :  Disk for unrestricted use
Bit Position 7 to 12— set to 000000 :  Consumer purpose disk for use in consumer purpose
drives
Bit PositionFtot+2——settoothers —Reserved

28.3.5.2  Disk physical code

Basic physical characteristics of the disk shall be specified in the Disk physical code field as shown in table 12.
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Table 12 - Disk physical code

Bit position Content Bit settings and meaning

5 (msb) Track pitch Set to ONE, indicating the track pitch is 0,74 pm
6 Reference velocity Set to ONE, indicating the reference velocity is 3,49 m/s
7 Disk diameter ZERO =120 mm ONE = 80 mm
8 Reflectivity(1) Set to ONE, indicating the reflectivity is 18 % to 30 %
9 Reflectivity(2) Set to ZERO
10 Media type(1) ZERO = others ONE = phase change

1 Media type(2) Set to ONE, indicating Re-recordable media

2 (Isb) Reserved Set to ZERO

28.3.5.3 Last address of Data Recordable Zone

The layt ECC Block address of the Data Recordable Zone shall be specifieddn hexadecimal notation in the Last
Address of Data Recordable Zone field.

The layt ECC Block address shall be defined to ensure the user data‘capacity of 4,70 Gbytes per|side for 12 cm

disk, and 1,46 Gbytes per side for 8 cm disk respectively.

The Lagst address of Data Recordable Zone does not indicate~the minimum ECC Block address |of the disk but
indicatgs the outer limit of the Data Recordable Zone. The/Pre-pit physical block shall extend tqward the outer

diametg¢r of the disk, beyond the zone indicated by the last\address of Data Recordable Zone.

28.3.5.4 Version Number

These bits shall be set to 0010, indicating this International Standard.

Other dettings are prohibited by this International Standard.

28.3.5.5 Extension code

These bits shall be set to 0000, indicating this International Standard.

Other dettings are prohibited by this International Standard.

28.3.6 |Field ID2 and ID5

The Pr¢-pit data block configuration of Field ID2 and IDS5 shall be as shown in figure 56 and 57.

© ISO/IEC 2004 — All rights reserved
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Pre-pit data Bit position
frame number 0 1to 4 5 (msb) 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 (02) Part B
7 0111 OPC suggested code (Recording Power)
8 1000 OPC suggested code (Erasing Power)
9 1001 First byte of Write strategy code
10 1010 Second byte of Write strategy code
11 1011 Third byte of Write strategy cdde
12 1100 Fourth byte of Write strategy code
13 1101 First byte of ParityB
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pfit SYNC Code shall be added to the Pre-pit data block to cofistruct the Pre-pit physical blogk.

Figure 56 - Pre-pit data block configuration of Field ID2

Pre-pit dafa Bit position
frame number 0 1to4 5 (msb) to 12 (Isb)
0 Pre-pit SYNC 0000 First byte of ECC Block address Paft 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 Fifth byte of Write strategy code
8 1000 Sixth byte of Write strategy code
9 1001 Seventh byte of Write strategy code
10 1010 Frghthrbyteof-Write strategy code
11 1011 Set to (00)
12 1100 Set to (00)
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 shall be added to the Pre-pit data block to construct the Pre-pit physical block.

Figure 57 - Pre-pit data block configuration of Field IDS
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28.3.6.1 OPC suggested code

This field specifies the optimum recording power for the disk using the Basic Write Strategy. The upper 4 bits
shall be set to 0000. The code for recording power shall consist of the lower 4 bits as shown in table 13.

If it is not specified, this code shall be set to 0000. See annex H.

Table 13 - OPC suggested code (Recording Power)

OPC suggested code Recording Power in mW
0000 Not specified
0001 7,0
0010 7.5
0011 8,0
0100 8,5
0101 9,0
0110 9,5
0111 10,0
1000 10,5
1001 11,0
1010 N5
1011 12,0
1100 12,5
1101 13,0
1110 13,5
1111 14,0

28.3.6.3 OPC suggested code (Erasing power ratio)
This figld specifies the optimum erasing power ratio for the disk using Basic Write Strategy. Thqg erasing power
ratio (g) shall be defined as € = Pe/P0; so the erasing power for the disk can be obtained using the value of €.

The upper 4 bits shall be se to 0000. The code for erasing power ratio shall consist of the lower ¢ bits as shown
in tablg 14.

If it is pot specified, thi§ code shall be set to 0000. See annex H.
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Table 14 - OPC suggested code (Erasing power ratio)

OPC suggested code Erasing power ratio (g)
0000 Not specified
0001 0,38
0010 0,40
0011 0,42
0100 0,44
0101 0,46
0110 0,48
OI'TI 0,50
1000 0,52
1001 0,54
1010 0,56
1011 0,58
1100 0,60
1101 0,62
1110 0,64
1111 0,66

28.3.6.3  Wrile Strategy code
The write strategy code field indicates the optimum Write Strategy for the disk. The Write Strategy codle field
consists of 8 bytes of user data, located in Field ID2 and ID5,“as shown in table 15.

The write stratpgy code in Field ID2 and ID5 shall indicate the parameters of the Write Strategy type 1 aphd type
2, respectively] See 14.3.

If each 3T, cqde shown in table 15 is set to (0Q),then the other write strategy codes for each strategy type shall
be also set to (P0) and not considered in interchange.

Table 15 - Write Strategy code field

Field ID Strategy Number of the Content
type Pre-pit data frame
9 3Top
10 4T gy 5Tqp to 11 Ty and 14 Ty
ID2 i 11 e Top
12 Ty
7 3Twop
8 4T 44 5Tgep to 11Tgq and 14T,
ID5 2 9 £ Tinp
10 Ta

The write strategy code for each strategy type shall consist of 1 byte of 3T,,, code, 4 bits of n Ty, code, 4bits of
€ code, 4 bits of T, code and 1 byte of T, code.
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3 Ttop is the top pulse width of the write pulse when recording the 3T data, see annex N.

Table 16 - 3Ttop code

3Ttop code 3Ttop pulse width
(00) not specified
o1) 0,20T
(02) 0,25T
(03) 0,30T
(04) 0,35T
(05) 0,40T
(006) 0,45T
07) 0,50T
(08) 0,55T
(09) 0,60T
(0A) 0,65T
(0B) 0,70T
(0C) 0,75T
(0D) 0,80T
(OE) 0,85T
(OF) 0,90T
(10) 0,95T
(11) 1,00T
(12) 1,05T
(18) 1,10T
(14) 1,15T
(15) 1,20T
(16) 1,25T
a7 1,30T
(18) 1,35T
(19) 1,40T
(1A) 1,45T
(1B) 1,50T

Other d

ettings are prohibited by this International Standard

28.3.6.3.2 nTdtp fields (n =4 to 11 and 14)

These fields shall specify the 4Tdtp to 11Tdtp and 14Tdtp code selected out of table 17.

nTdtp is the difference of the top pulse width from 3Ttop when recording the nT data (n =4 to 11 and 14), see
annex N.

Each top pulse width (nTtop) shall be then represented in function of 3Ttop and nTdtp codes, as follows.
nTtop = 3Ttop + nTdtp (n =4 to 11 and 14)
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Table 17 - nTdtp code

nTdtp code Difference from 3Ttop
0000 Not specified
0001 -0,35T
0010 -0,30T
0011 -0,25T
0100 -0,20T
0101 -0,15T
0110 -0,10T
OI'TI - 0,051
1000 0,00T
1001 +0,05T
1010 +0,10T
1011 +0,15T
1100 +0,20T
1101 +0,25T
1110 +0,30T
1111 +0,35T

28.3.6.3.3 e ffeld

This field shalll

€ is the erasing

specify the € code selected out of table 18.

power ratio as specified in 28.3.6.2.

Table18 - € code

72

€ code Erasing power ratio
0000 not specified
0001 0,38
0010 0,40
0011 0,42
0100 0,44
0101 0,46
0110 0,48
0111 0,50
1000 0,52
1001 0,54
1010 0,56
1011 0,58
1100 0,60
1101 0,62
1110 0,64
1111 0,66
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28.3.6.3.4 Tmp field

This field shall specify the Tmp code selected out of table 19.

Tmp is the multi-pulse width, see annex N.

Table 19 - Tmp code

Tmp code Multi-pulse width
0000 not specified
0001 0,15T
0010 0,20T
0011 0,25T
0100 0,30T
0101 0,35T
0110 0,40T
0111 0,45T
1000 0,50T
1001 0,55T
1010 0,60T
1011 0,65T
1100 0,70T
1101 0,75T
1110 0,80T
1111 0,85T

28.3.6.3.5 Tecl field

This figld shall specify the Tcl code se]ected out of table 20.

Tcl is the cooling pulse width, seeannex N.

Table 20 - Tcl code (continued)

Tel code Cooling pulse width
(00) not specified
o1) 0,20T
(02) 0,25T
(03) 0,30T
(04) 0,35T
(05) 0,40T
(006) 0,45T
07) 0,50T
(08) 0,55T
(09) 0,60T
(0A) 0,65T
(0B) 0,70T
(0C) 0,75T
(0D) 0,80T
(OE) 0,85T
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(0F) 0,90T
(10) 0,95T
(11) 1,00T
(12) 1,05T
(13) 1,10T
(14) 1,15T
(15) 1,20T
(16) 1,25T
17) 1,30T
18 H35F
19) 1,40T
(1A) 1,45T
(1B) 1,50T
Other settings gre prohibited by this International Standard.
28.3.7 Field IID3 and Field ID4
The Pre-pit dath block configuration of Field ID3 and Field ID4 shall be as shown_in figures 58 and 59.
This Internatiopal Standard does not specify the content of the 12 bytes désignated as Manufacturer ID.|Unless
otherwise agre¢d to by the interchange parties, this content shall be ignored-in interchange.
Pre-pit data Bit position
frame number 0 1tod 5 (msb) to 12 (Isb)
0 Pre-pit SYNC 0000 Eirst 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) Pajt B
7 0111 First byte of Manufacturer ID
8 1000 Second byte of Manufacturer ID
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 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 shall be added to the Pre-pit data block to construct the Pre-pit physical block.

Figure 58 - Pre-pit data block configuration of Field ID3
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Pre-pit data Bit position
frame number 0 1to4 5 (msb) to 12 (Is)
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 ID
8 1000 Eighth byte of ManufacturerdD
9 1001 Ninth byte of Manufacturer’ID
10 1010 Tenth byte of Manufacturer ID
11 1011 Eleventh byte of Manufacturer ID
12 1100 Twelfth byteof 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 shall be added to the Pre-pit.data block to construct the Pre-pit physjcal block.

Figure 59 - Pre-pit data.block configuration of Field ID4

29 Data structure of R-Information-Zone

29.1 Layout of Power Calibration Area and Recording Management Area

The Pgwer Calibration Area and Recording Management Area shown in figure 60 are located |in front of the
Lead-ip Zone.

R-Information Zone

PCA RMA Lead-in Zone
Start address of PCA End address of RMA End address of Lead-in Zone
ECC Block address: (FFE17F) v, (FFDDO7) oot (FFDO000)
Physical Sector Number: (01E800)..........ccviviiiiiiiiiiennnn.n. (022F8F) uiiiiiiiieeiieeee e (02FFFF)

Figure 60 - Address layout of the R-Information Zone

29.2 Structure of the Power Calibration Area

The Power Calibration Area shall be located from ECC Block address (FFE17F) to (FFDFCS5).

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 process shall be performed continuously from the start to the end of the
power calibration sector.
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It is recommended that signal with enough readout amplitude should be recorded at the innermost used sector on
each power calibration process to find out the boundary with unused area easily. The signal should have a length
of at least 4 consecutive Sync Frames of power calibration sector and at least 0,5 of Modulation amplitude
(Z, /1, ) or equivalent. See figure 10. This signal should be recorded at the innermost used sector, and at least

14~ 14H

once in every 32 consecutive sectors.

The power Cal

ibration Area shall be constructed with 7 088 power calibration sectors.

The structure of the Power Calibration Area is shown in figure 61.

This International Standard does not specify the power calibration process in the PCA for disk manufacturers,
but it is recommended that at least 8 ECC Blocks in this area should be kept unrecorded to make the recording of
the first RMD stable.

ECC block
address

29.3 Data co

29.3.1 Sector

The Recording
The RMA shal

The size of thg
Loss Area. The

There are threg

A group of fiv
consecutive an
29.3.3.1.1.

The RMA Lea
16 384 bytes af

The data in the]

Power Calibration Area

7088 | 7087 16

(FEEL7E) (FEDFC5)

Power calibration direction

Figure 61 - Structure of the Power Calibration Area
hfiguration of the Recording Management Aréa(RMA)

ormat of the Recording Management Area, (figure 62)

Management Area shall be located from,ECC Block address (FFDFC3) to (FFDDO07).
be constructed with a RMA Lead-in and Recording Management Data (RMD) Blocks.

RMD Block shall be of 32 768 bytes. An RMD Block shall consist of 15 Fields and a ]
size of the Linking Loss Ar¢a-and each Field shall be of 2 048 bytes.

e identical RMD Bloeks is referred to as RMD Set. The RMD Blocks in an RMD Set 4
d the contents ¢f,all five RMD Blocks shall be identical except RBG Information fie

I-in shall-hdve a size of 32 768 bytes and shall be constructed with the System Reserved }
\d the Unique Identifier (ID) Field of 16 384 bytes.

System Reserved Field shall be set to (00).

kinds of RMD Block format: Formatl RMD, Format2 RMD and Format3 RMD. See 29.3.3.

Linking

hall be
Id. See

Field of

The Unique I

Fietd sttt becomstructed - witheightomits that ave the same 2048 bytes size amd cornter

byte assignment of each unit shall be as shown in table 21.
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PCA oL RMA - P Lead-in Zone
RMA Lead-in Linking Loss Area
8 7 « g
First Linking Loss Area System Reserved Field Unique ID Field First
PCA (32 768 bytes) (16 384 bytes) (16 384 bytes) RMD

98-0059-A

Figure 62 - Layout of the Recording Management Area

Table 21 - Contents of Unique ID Field

BP Content
0to 31 Drive manufagturer ID
32 to 39 Set ta’(00)
40 to 55 Serial Number
56 to 63 Set to (00)
64 to 79 Model Number
80 to 87 Set to (00)
88 to 105 Drive manufacturer ID
106 to 2 047 Set to (00)

Byte 0Ojto byte 31 — Drive manufacturer’ID

This Irfternational Standard does-not specify the content of these 32 bytes. Unless otherwise agreed to by the
interchpnge parties, this content shall be ignored in interchange.

Byte 32 to byte 39

These bytes shall be set.to (00).
Byte 49 to byte 55+Serial number

This International’ Standard does not specify the content of these 16 bytes. Unless otherwise agreed to by the
interchhnge parties, this content shall be ignored in interchange.

Byte 5¢ to.byte 63

These bytes shall be set to (00).
Byte 64 to byte 79 - Model number

This International Standard does not specify the content of these 16 bytes. Unless otherwise agreed to by the
interchange parties, this content shall be ignored in interchange.

Byte 80 to byte 87

These bytes shall be set to (00).
Byte 88 to byte 105 - Drive manufacturer ID

This International Standard does not specify the content of these 18 bytes. Unless otherwise agreed to by the
interchange parties, this content shall be ignored in interchange.

© ISO/IEC 2004 — All rights reserved

77


https://iecnorm.com/api/?name=5256119199dd629f34c771c63247c9ad

ISO/IEC 17342:2004(E)

Byte 106 to byte 2 047
These bytes shall be set to (00).

29.3.2 The data structure of RMA

There are three recording modes for recording designated as Incremental recording mode, Disk at once recording
mode and Restricted Overwrite mode.

A data structure of RMA is dependent on a recording mode that is used on the disk.

In the case of Incremental recording and Disk at once recording modes, a Format2 RMD Set shall be located
immediately after the RMA Lead-in that is located at the beginning of RMA. The remaining area of RMA shall
consist of Formatl RMD Blocks.

In the case of
Set called RM4

The first RMD|

used for Formalt3 RMD Sets.

The data struct|

RMAL

ire of RMA except RMA Lead-in shall be as shown in figure 63.

RMA (Recording Management Area)

Restricted Overwrite mode, RMA except RMA Lead-in shall be constructed with groups’df RMD
A Segment. Each RMA Segment shall consist of 28 RMD Sets.

Set of each RMA Segment shall be used for Format2 RMD Set and the other RMD Sets

hall be

01-0122-A

78

Incremental recording mode and Disk at once recording mode

| |
| |
| |
| |
I | e AN I
! RMA RMA Segment No.5|| |
| |
| ="'-'-:-'--'~:-'..'.:_'._'_:_'__'_:_'__'_ """"""""""""""""" 1
D | —_— S 1
! RMD Set No.1|[[RMD Set No.2|f----- 52§ RMD Set No.28 !
| |
| |
| |
| |
: RMD Block RMD Block RMD Block RMD Block RMD :
I.____________'_g_.,__.__-. ___________________________________ [ |
Linking LossATa'(2 048) e
ol rll3l45]l6|7|8]|9|10|11|12]13]14
4
. / Field 0 - Field14
bad-in < >
4 32 768 bytes _
RMD Block RMD Block RMD Block RMD Block RMD
T I a— T
e < :
|
|
|
I > :
| |
|
|
I RMD Block :
| I
! l
! |

Figure 63 - Data structure of RMA except RMA Lead-in
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29.3.3 Recording Management Data (RMD)

Recording Management Data (RMD) is recorded as an RMD Block.

RMD shall contain the information about the recordings on the disk.

The following three kinds of RMD format are defined.

ISO/IEC 17342:2004(E)

— Formatl RMD: This format is used for Incremental recording and Disk at once recording modes.

—  Format2 RMD: This format is used for all recording modes.

—  Format3 RMD: This format is used for Restricted Overwrite mode.

The structure of each RMD format shall be as shown in table 22.

Table 22 - Structure of Formatl RMD, Format2 RMD and Format3 RMD.
Formatl RMD Format2 RMD Format3 RMD
Fleld0 Common information
Fleld1 OPC related information Pointer to RMD Set OPC related information
Fleld2 User specific data Erase operation information User specific data
Fileld3 Border Zone information Border. Zone aitd RZone
informatjon
Fleld4
Fleld5
Fleld6
Fleld7 Set to (00)
Fleld8 RZone information Defect Status|Bitmap
Fleld9
Figld10
Figld11
Figld12
Figld13 Set to (00)
Figld14 Set to (00)
29.3.3.1 Formatlh RMD
Format]l RMD shall be used in the Incremental recording mode and the Disk at once recording molde.
29.3.3. -+ Formatt RMDFiehdt

Formatl RMD FieldO shall specify general information of the disk and the contents of this field shall be as
specified in table 23.

© ISO/IEC 2004 — All rights reserved

79


https://iecnorm.com/api/?name=5256119199dd629f34c771c63247c9ad

ISO/IEC 17342:2004(E)

Table 23 - Formatl RMD Field(

Bytes 0 and 1

These bytes sh
Byte 2 - Disk §
This field shall
If set to (00), t
If set to (01), t
If set to (02), t

tatus

11l be set to (0001).

specify the disk status as follows.
ney specify that the disk is empty.
ney specify that the disk is in Disk at once recording mode.

ey specify that the disk is in Incremental recording mode?

BP Contents Number of bytes
Oand 1 RMD format 2
2 Disk status 1
3 Set to (00) 1
4t021 Drive manufacturer ID 18
22 to 85 Copy of Pre-pit Information 64
86 to 127 Set to (00) 42
128 RBG Information 1
1P9 10 Z 047 Set 1o (V0) 1919
t RMD format

If set to (03), they specify that the disk is a finalized disk in the case/of Incremental recording.

If set to (04), t
If set to (05), t
If setto (11),t
If set to (80), t

ney specify that the disk is minimally blanked (see)annex R).
hey specify that an erase operation is in progress on the disk.
hey specify that a format operation is in progress on the disk.

hey specify that the disk is empty and\write-protected.

If set to (81), they specify that the disk is in Diskuat once recording mode and write-protected.

If set to (82), t

If set to (83),
protected.

If set to (84), t
Other settings
Byte 3

This byte shall

Byte 4 to byte

be sét to (00).

ney specify that the disk is minimally blanked and write-protected.
ire prohibited:by this International Standard.

21-"Drive manufacturer ID

ney specify that the disk is_inJncremental recording mode and write-protected.

they specify that the disk is the finalized disk in the case of Incremental recording and

write-

This International Standard does not specify the content of these 18 bytes. Unless otherwise agreed to by the
interchange parties, this content shall be ignored in interchange.

Byte 22 to byte 85 - Copy of Pre-pit Information

The copy of Pre-pit Information that is specified in 28.3 shall be recorded in this field. The recording format

shall be as shown in table 24.

80
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Table 24 - Copy of Pre-pit Information

BP Contents

22 Field ID set to (01)

23 Application code

24 Disk physical code

25t0 27 Last address of Data Recordable Zone
(see 28.3.5.3)

28 Part Version | Extension code

29 Set to (00)

30 HieldID-set-te-(02)

31 OPC suggested code (Recording Power)

32 OPC suggested code (Erasing Power)

33 to 36 Ist field of Write strategy code

37 Set to (00)

38 Field ID set to (03)

39to 44 1st field of Manufacturer ID

45 Set to (00)

46 Field ID set to (04)

47 to 52 2nd field of ManufacturerIb

53 Set to (00)

54 Field ID set to (05)

5510 60 2nd field of Write strategy code

61 to 85 Set to (00)

Byte 8¢ to byte 127

These bytes shall be set to (00).

Byte 128 - RMD Block Group (RBG) Information

This figld shall specify the recording condition of RMD Block Group.

Some RMD Blocks of Formatl RMD may be recorded with same contents continuously. A group
Blocks|identifies them as*an RMD Block Group (RBG) by specifying the RBG length and the R
this fie]d.

When $ome RMD\Blocks are recorded as an RBG, the RMD Blocks shall contain the same RB
The RBG length.shall specify the number of the RMD Blocks of which an RBG consists.

The RBG nuniber value in the RMD Blocks of an RBG shall be increased by 1 up to the RBG len
value dhall/start from 0001. If only one RMD Block is recorded in order to update RMD con

of these RMD
IBG number of

5 length value.

gth value. This
ents, the RBG

length and the RBG number of the RMD Block shall be set to 0007.
If this field is set to (00), it shall be ignored in interchange.
The data format of this field shall be as shown in figure 64.

b7 b6 b5 b4 b3 b2 bl b0

RBG number RBG length

Figure 64 - RBG Information

Byte 129 to byte 2 047
These bytes shall be set to (00).
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29.3.3.1.2 Formatl RMD Fieldl

Formatl RMD Fieldl shall contain OPC related information. In Formatl RMD Fieldl it is possible to record
OPC related information for up to 4 drives that may coexist in a system. See table 25.

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

Table 25 - Formatl RMD Fieldl (continued)

BP Contents Number of bytes
0to 31 No.1| Drive manufacturer ID 32
32 to 47 Serial number 16
48 to 63 Model number 16
64 o 67 Ist field of Write Strategy code
68 1o 71 Recording power 4
729 79 Time stamp
80 to 83 Power calibration address
84 1 107 Running OPC information 24
108 o0 113 2nd field of Write Strategy code
114 115 Set to (00)
116 o 117 Recording power by 8-bit coded power
118 o 127 Set to (00) 10
128 o 159 No.2| Drive manufacturer ID 32
160 o 175 Serial number 16
176 to 191 Model number 16
192 o 195 Ist field of Write Strategy code 4
196 to 199 Recording power
200 to 207 Time stamp 8
208 to 211 Power calibration address
212 to 235 Running OPC information 24
236 tp 241 2nd field of Write Strategy code
242 1o 243 Set to (00)
244 to 245 Recording power by 8-bit coded power
246 1o 255 Set to (00) 10
256 o 287 No.3| Drive manufacturer ID 32
288 1o 303 Serial number 16
304 10319 Model number 16
320 to 323 1st field of Write Strategy code 4
324 to 327 Recording power
328 to 335 Time stamp 8
336 to 339 Power calibration address
340 to 363 Running OPC information 24
364 to 369 2nd field of Write Strategy code
370 to 371 Set to (00)
372 to 373 Recording power by 8-bit coded power
374 to 383 Set to (00) 10
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Bytes ( to 31, 128 to 159, 256 to 287, 384 to 415 — Drive manufacturer ID

This Iy
interch

Bytes 3

This I
interch

Bytes 4

This I
interch

Bytes ¢

These
ID2. S¢

Bytes ¢

These
interch

Bytes

These |
shall b

Bytes §
These

ISO/IEC 17342:2004(E)

384 to 415 No.4| Drive manufacturer ID 32
416 to 431 Serial number 16
432 to 447 Model number 16
448 to 451 1st field of Write Strategy code 4
452 to 455 Recording power 4
456 to 463 Time stamp 8
464 to 467 Power calibration address 4
468 to 491 Running OPC information 24
492 to 497 2nd field of Write Strategy code 6
498-t0499 Set-to(66) 2
500 to 501 Recording power by 8-bit coded power 2
502 to 511 Set to (00) 10
512 to 2 047 Set to (00) 1536

hnge parties, this content shall be ignored in interchange.

2 to 47, 160 to 175, 288 to 303, 416 to 431 — Serial number

hnge parties, this content shall be ignored in interchange:

8 to 63,176 to 191, 304 to 319, 432 to 447 — Model number

hnge parties, this content shall be ignored in iriterchange.
4 to 67, 192 to 195, 320 to 323, 448 to:451 — 1* field of Write Strategy code

fields shall specify the Write Strategy code of the Write Strategy type 1 in the Pre-pit datg
e clause 27.3.6.3.

8 to 71, 196 to 199, 324 t0327, 452 to 455 — Recording power

hnge.
2t079, 200 to 207,328 to 335, 456 to 463 — Time stamp

ields may betused to store the date and time when the OPC is executed. If these fields are g
b ignored indnterchange.

0 to, 83,208 to 211, 336 to 339, 464 to 467 - Power calibration address
ficlds shall specify the start ECC Block address of the PCA where the last power

perforr

L _1C 4l ol I | i FaVaN A | looll 1 . 1 : e 1
ICUL T HICTOTU TICIUS alv JSCL tU (VU] l,lle SHIall UC léllUIUU IIx uucu.,uaugc.

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

ternational Standard does not specify the content of these fields\“Unless otherwise agreed to by the

ternational Standard does not specify the content of-these fields. Unless otherwise agreed to by the

ternational Standard does not specify the comtent of these fields. Unless otherwise agreed to by the

block of Field

fields may be used to store the OPC result value. If these fields are set to (00), they shall be ignored in

et to (00), they

alibration was

These fields may be used to store the running OPC related information. If these fields are set to (00), they shall
be ignored in interchange.

Bytes 108 to 113, 236 to 241, 364 to 369, 492 to 497 — 2nd field of Write Strategy code

These fields shall specify the Write Strategy code of the Write Strategy type 2 in the Pre-pit data block of Field
IDS. See clause 28.3.6.3.

Bytes 114 to 115, 242 to 243, 370 to 371, 498 to 499
These bytes shall be set to (00).
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Bytes 116 to 117, 244 to 245, 372 to 373, 500 to 501 — Recording power by 8-bit coded power

BP 116, BP 244, BP 372 and BP 500 may specify the recording power value of the OPC result by using the 8-bit
coded power. This value may be the expected output from the objective lens of the PUH in a recorder in which
OPC was performed.

BP 117, BP 245, BP 373 and BP 501 may specify the erasing power value of the OPC result by using the 8-bit
coded power. This value may be the expected output from the objective lens of the PUH in a recorder in which
OPC was performed.

The 8-bit coded power shall indicate the Laser power value as a number n between 1 to 255.

Laser power=n/10 [mW]

The 8_b1t Code pnu ershall be as shown in table 26

Table 26 - 8-bit coded power

N Laser power

1 to 200 n/10 [mW]
201 to 255 Set to (00)

If this field is det to (00), it shall be ignored in interchange.
Bytes 118 to 127, 246 to 255, 374 to 383, 502 to 511, 512 to 2 047
These bytes shall be set to (00).

29.3.3.1.3 Farmatl RMD Field2

Formatl RMD [Field2 may specify user specific data. If this field"is not used, it shall be set to (00).

This Internatignal Standard does not specify the content.of these bytes unless otherwise agreed to|by the
interchange pafties, this content shall be ignored in inter¢hange.

29.3.3.14 Farmatl RMD Field3

If a Border-out is recorded, Border Zone information shall be recorded in Formatl RMD Field3 as shown in
table 27. Thesd fields shall indicate the start'sector number of the Border-out, unless they are set to (00).
If the RMD is|recorded before the first.Border closing or no Borders are recorded, all fields of Format| RMD
Field3 shall be|set to (00).

Table 27 - Formatl RMD Field3

BP Contents Number of bytes
0to3 Start sector number of the Border-out Area No.1 4
4(toy7 Start sector number of the Border-out Area No.2 4

2 044 to 2 047 | Start sector number of the Border-out Area No.n 4

Bytes 0 to 3, ..., 2 044 to 2 047 - Start sector number of Border-out No.n (n =1, 2, ..., 512)

These fields, unless they are set to (00), indicate the start sector number of the Border-out.

29.3.3.1.5 Formatl RMD Field4

Formatl RMD Field4 shall specify the information of RZone and the contents of this field shall be as specified
in table 28.

The portion of the Data Recordable 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
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appended. In a Complete RZone, no further user data can be appended. There shall not be more than two Open
RZones in a Data Recordable Zone.

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

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

Table 28 - Formatl RMD Field4

BP Contents Number of bytes

0and 1 Invisible RZone number 2

2 and 3 First Open RZone number 2
AamdS Stcomd Openr RZ0TT TImber

6tol5 Set to (00) 10

16 to 19 Start sector number of RZone No.1 4

20 to 23 Last recorded address of RZone No.1 4

24 to 27 Start sector number of RZone No.2 4

28 to 31 Last recorded address of RZone No.2 4

2 040to 2 043 Start sector number of RZone No.254 4

2 044 to 2 047 Last recorded address of RZone No.254 4

Bytes ¢ and 1 - Invisible RZone number

This figld shall specify the Invisible RZone number.
The Inyisible RZone number shall be the total number, of Invisible RZones, Open RZones and Complete RZones.
Bytes 2 and 3 - First Open RZone number

This figld shall specify the first Open RZone fumber.

If therd is no first Open RZone, this fieldshall be set to (00).
Bytes 4 and 5 - Second Open RZone \number

This fi¢ld shall specify the secorild Open RZone number. If there is no second Open RZone, this field shall be set
to (00)

Bytes ¢ to 15
These bytes shall be set'to (00).
Bytes 16 to 19, 24.to27,..., 2 040 to 2 043 - Start sector number of RZone No.n (n =1, 2,..., 254)

These fields shall specify the start sector number of the RZone. If these fields are set to (00), thare is no RZone
for thi§ RZéon¢ number.

Bytes 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 for this RZone number.

29.3.3.1.6 Formatl RMD Field5 to Formatl RMD Field12

Formatl RMD Field5 to Formatl RMD Field12 shall specify the information of the RZone and the contents of
this field shall be as specified in table 29.

If these fields are not used, they shall all be set to (00).
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Table 29 - Formatl RMD Field5 to Formatl RMD Field12

BP Contents Number of bytes
0to3 Start sector number of the RZone No.n 4
4t07 Last recorded address of the RZone No.n 4
8to 11 Start sector number of the RZone No.n+1 4
12to 15 Last recorded address of the RZone No.n+1 4
2 044 t.o 2 047 | Last recorded address of tht; RZone No.n+255 4

Each No.n of

RMD Field5
RMD Field6
RMD Field7
RMD Field8
RMD Field9
RMD Field10
RMD Fieldll
RMD Field12

29.3.3.1.7 Fodrmatl RMD Field13 and Formatl RMD Field14

Formatl RMD

29.3.3.2

Format2 RMD|

Format3 RMD
R).

In the case of

the RMA Segn

29.3.3.2.1 Farmat2 RMD Field0

Format2 RMD

: No.n = 255
:No.n=511
: No.n= 767
:No.n=1023
:No.n=1279
:No.n=1 535
:No.n=1791
: No.n =2 047

Format2 RMD

Format] RMD Field5 to Formatl RMD Field12 shall be as follows.

Field13 and Formatl RMD Field14 shall be set £0(00).

specified in tal

Table 30 - Format2 RMD Field0

shall be used in all recording modes. “Format2 RMD shall include the disk information, the
Set pointer, the RMD Segment status\information and the erase operation information (se

P anncx

he Restricted Overwrite mod€,"RMD Set pointer shall be used to point the Format3 RMI} Set in
ent and the latest Format2 RMD shall include the pointer to a current valid Format3 RMD

Set.

FieldO shall specify general information of the disk and the contents of this field shall be as
le 30. See clause'29.3.3.1.1.

BP. Contents Number of bytes
0and 1 RMD format 2
2 Disk status 1
3 Set to (00) 1
41021 Drive manufacturer ID 18
22 to 85 Copy of Pre-pit Information 64
86 to 127 Set to (00) 42
128 RBG Information 1
129 to 2 047 Set to (00) 1919

Bytes 0 and 1 - RMD format
These bytes shall be set to (0002).

86
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Byte 2 - Disk status
This field shall specify the disk status as follows.

If set to (00), they specify that the disk is in the Disk at once recording mode or the Incremental recording mode.
Its current status is specified in Disk status field of the valid Formatl RMD Block.

If set to (10), they specify that the disk is in Restricted Overwrite mode. Its current status is specified in Disk
status field of the valid Format3 RMD Block.

Other settings are prohibited by this International Standard.
Byte 3
This byte shall be set to (00).

Byte 4]to byte 21- Drive manufacturer ID

This Infternational Standard does not specify the content of these 18 bytes. Unless otherwise agreed to by the
interchpnge parties, this content shall be ignored in interchange.

Byte 22 to byte 85 - Copy of Pre-pit Information
The copy of Pre-pit Information that is specified in 28.3 shall be recorded in this field. See table 24.
Byte 86 to byte 127

These bytes shall be set to (00).

Byte 128 - RMD Block Group (RBG) Information

This fi¢ld shall specify the recording condition of RMD Block Group. See figure 64.

The RBG length of all RMD Sets used for Format2 RMD shall‘be set to 5.

The RBG number of RMD Block in an RMD Set shall be\increased sequentially from 1 to 5.
Byte 129 to byte 2 047

These bytes shall be set to (00).

29.3.3.2.2 Format2 RMD Fieldl

Formatf2 RMD Fieldl shall contain thé-pointer to the start address of the RMD Set that contains|Format3 RMD
Blocks|in the same RMA Segmentas-show in table 31.

Table 31 - Format2 RMD Fieldl

BP Contents Number of bytes
0 to:3 Update Counter 4
fito 7 Format3 RMD Set pointer 4
8to 11 Set to (00) 4
12 and 13 Erase operation Counter 2
14 and 15 Set to (00) 2
16to 19 RSDS No.n 4
20 to 2 047 Set to (00) 2 028

Byte 0 to byte 3 - Update Counter
When this field is rewritten, the value of this field shall be incremented by 1.

When RMA Segment to be used is changed to the other RMA Segment, the Update Counter value shall be taken
over and shall be incremented by 1 and shall be specified in the Update Counter field of the next RMA Segment.
The initial value of the Update Counter shall be (00).
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Byte 4 to byte 7 - Format3 RMD Set pointer

This field shall specify the start Physical Sector Number of the latest Format3 RMD Set in this RMA Segment.
In the case of the Incremental recording mode and the Disk at once recording mode, this field shall be set to (00).

Byte 8 to byte 11

These bytes shall be set to (00).

Bytes 12 and 13 - Erase operation Counter

This field shall specify the number of times that erase operations have been performed.

When recorded user data is erased by an erase operation the value of this field shall be incremented by 1.
The initial valyeeoftheEraseoperationCountershall be (003

Bytes 14 and 15
These bytes shill be set to (00).

Byte 16 to bytg 19 - RSDS (RMA Segment Defect Status) No.n (n = 2 to 28)

The RSDS bit ghall indicate the status of the Format3 RMD Set in this RMA Segment.

0b: To indicate that the RMD Set No.n of the RMA Segment is,non-defective.
If EDC errors ¢ccur in at most 2 RMD Blocks of an RMD Set, the RMD Set is nen-defective.
1b: To indicate that the RMD Set No.n of the RMA Segment is defective.

If EDC errors ¢ccur in at least 3 RMD Blocks of an RMD Set, the RMD,Séetis defective.

The data formalt of these fields shall be as shown in figure 65.

b7 b6 b5 b4 b3 b2 bl b0
BP 16 RSDS No.8 | RSDS No.7 | RSDS No.6 | RSDS No.5}, RSDS No.4 | RSDS No.3 | RSDS No.2 | Setto ZER
BP 17 RSDS No.16 | RSDS No.15 | RSDS No.14 | RSDS-\No.13 | RSDS No.12 | RSDS No.11 | RSDS No.10 | RSDS No
BP 18 RSDS No.24 | RSDS No.23 | RSDS No.22 |"RSDS No.21 | RSDS No.20 | RSDS No.19 | RSDS No.18 | RSDS No.
BP 19 Set to ZERO | Set to ZERO | Set to ZERO | Set to ZERO | RSDS No.28 | RSDS No.27 | RSDS No.26 | RSDS No.p
Figure 65 - Data format of RSDS No.n field
Byte 20 to bytg 2 047

These bytes sh

29.3.3.2.3

11 be set ta(00).

Format2 RMD Field2

Format2 RMD

Field? shall contain the information of the erase npf‘mtinn as show in table 32

In the case of the Restricted Overwrite mode, all bytes shall be set to (00).

88

Table 32 - Format2 RMD Field2

BP Contents Number of bytes
0 Erase operation code 1
1 Set to (00) 1
2to5 Erase Informationl 4
6to9 Erase Information2 4
10 to 2 047 Set to (00) 2038
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Byte 0 - Erase operation code

This field shall specify the operation code of the erase operation. The definition of Erase operation code shall be
as shown in table 33 (see also annex R).

Byte 1
This byte shall be set to (00).
Byte 2 to byte 5 - Erase Informationl

This field shall specify the information related with Erase operation code. The contents of this field shall be as
shown in table 33.

Byte 6 to byte 9 - Erase Information2

This figld shall specify the information related with Erase operation code. The contents of this)fleld shall be as
shown [in table 33.

Table 33 - Erase operation code and the contents of Erase Information1
and Erase Information2

Erase operation code Erase Informationl Erase Infornjation2
Value Definition
No erase operation is in progress
| Blank disk * Start PSN of erasing Marker PSN
D Minimally blank disk * Start PSN of €rasing Marker PSN
B and 4 reserved
b Blank RZone tail * Start PSN of erasing Marker PSN
b Unclose Border * Start PSN of the Border-in Marker PSN
i Erase Border * Start PSN of erasing Marker PSN
Dthers reserved

* See annex R
Start PEN indicates the Physical Sector Number where the erase operation starts.
Markeq PSN indicates the Physical :Sector Number where the erase operation finishes.

29.3.3.2.4 Format2 RMD Field3to Format2 RMD Field14
Format2 RMD Field3 to Format2 RMD Field14 shall be set to (00).
29.3.3.] Format3.RMD

The Fofmat3 RMD shall be used for the Restricted Overwrite mode.

The F¢rmat3)RMD shall contain the Border Zone related information, the RZone related information, the
informytion’of the format operation and the medium certification related information.

In the case of the Restricted Overwrite mode, the maximum number of Border Zones shall be 16 and only one
RZone shall be in a Bordered Area.

29.3.3.3.1 Format3 RMD Field0

Format3 RMD FieldO shall specify general information of the disk and the contents of this field shall be as
specified in table 34. See clause 29.3.3.1.1.
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Table 34 - Format3 RMD Field(

BP Contents Number of bytes

0 and 1 RMD format 2

2 Disk status 1

3 Set to (00) 1
41021 Drive manufacturer ID 18
22 to 85 Copy of Pre-pit Information 64
86 to 127 Set to (00) 42

128 RBG Information 1

129 to 2 047 Set to (00) 1919
Bytes 0 and 1 { RMD format

These bytes sh
Byte 2 - Disk s
This field shall
If setto (11),t

111 be set to (0003).
tatus
specify the disk status as follows.

ney specify that a format operation is in progress.

If set to (12),

ey specify that the disk is in the Restricted Overwrite mode and the last Bordered area i

Complete Border state (see annex M).

If set to (13),
Intermediate B

If set to (92),
Complete Bor

If set to (93),
Intermediate B

Other settings
Byte 3

This byte shall
Byte 4 to byte

This Internatio
interchange pa

Byte 22 to byt
The Copy of P1
Byte 86 to byt
These bytes sh

ey specify that the disk is in the Restricted Overwrite mode*and the last Bordered area i
brder state.

ey specify that the disk is in the Restricted Overwtite'mode and the last Bordered area i
er state and write-protected.

ey specify that the disk is in the Restricted @Qyerwrite mode and the last Bordered area i
prder state and write-protected.

re prohibited by this International Standard.

be set to (00).
21- Drive manufacturer AD

nal Standard does not specify the content of these 18 bytes. Unless otherwise agreed to
ties, this content shall'be ignored in interchange

e 85 - Copy of Pre*pit Information

e-pit Information that is specified in 28.3 shall be recorded in this field. See table 24.
e 127

11 be.set to (00).

5 in the

5 in the

5 in the

5 in the

by the

Byte 128 - RB!
This field shall

specify the recording condition of RMD Block Group. See figure 64.

The RBG length of all RMD Sets used for Format3 RMD shall be set to 5.

The RBG number of RMD Block in an RMD Set shall be increased sequentially from 1 to 5.
Byte 129 to byte 2 047

These bytes shall be set to (00).

29.3.3.3.2

Format3 RMD Fieldl

Format3 RMD Field1 shall contain the OPC related information as shown in table 25. In Format3 RMD Fieldl, it
is possible to record OPC related information for up to 4 drives that may coexist in a system.
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In the case of a single drive system, OPC related information shall be recorded in fieldNo.1 and the other fields
shall be set to (00). In every case, the unused fields of Format3 RMD Fieldl shall be set to (00). See 29.3.3.1.2.

29.3.3.3.3 Format3 RMD Field2

Format3 RMD Field2 may specify user specific data. If this field is not used, this field shall be set to (00).

This International Standard does not specify the content of these bytes. Unless otherwise agreed to by the
interchange parties, this content shall be ignored in interchange.

29.3.3.3.4 Format3 RMD Field3

Format3 RMD Field3 shall contain the Border Zone related information, the RZone related information and the
format foperation information. The data format of this field shall be as shown in table 35.
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Table 35 - Format3 RMD Field3

BP Contents Number of bytes

0 Format operation code 1
1 Set to (00) 1
2to5 Format Informationl 4
6to9 Format Information2 4
10to 13 Set to (00) 4
14to 17 Start PSN of the Border-out No.1 4
18 Bordered Area status No.1 1
19 to 21 Set to (00) 3
D2 to 25 Start PSN of the Border-in No.2 4
D6 to 29 Start PSN of the Border-out No.2 4
30 Bordered Area status No.2 1
31 to 33 Set to (00) 3
34 to 37 Start PSN of the Border-in No.3 4
190 to 193 Start PSN of the Border-in No.16 4
194 to 197 Start PSN of the Border-out No.16 4
198 Bordered Area status No.16 1
199 to 201 Set to (00) 3
P02 to 255 Set to (00) 54
D56, 257 Last Rzone Number 2
P58 t0 261 Start sector number of RZone No.1 4
D62 to 265 End sector:number of RZone No.1 4
P66 to 269 Start sector number of RZone of No.2 4
P70 to 273 End:sector number of RZone of No.2 4
378 to 381 Start sector number of RZone No.16 4
382 to 385 End sector number of RZone No.16 4
386 fo 27047 Set to (00) 1 662

Byte 0 - Format operation code

This field shall specify the format operation code as shown in table 36. See also annex R.
Byte 1

This byte shall be set to (00).

Byte 2 to byte S - Format Informationl

This field shall specify the information related with format operation code. The content of Format Informationl
shall be as shown in table 36.
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Byte 6 to byte 9 - Format Information2
This field shall specify the information related with format operation code. The content of Format Information2
shall be as shown in table 36. See also annex R.

Table 36 - Format operation code and the contents of Format Informationl
and Format Information2

Format operation code ) )
Format Informationl Format Information2
Value Definition

0 No format operation is in progress.

Full Tormat ™ Start PSN Number of ECC B|locks
D Grow Border * Start PSN Number of ECC Bllocks
B Add Border * Start PSN Number-of ECC Bllocks
| Quick grow Border * Start PSN Numbeér of ECC Bllocks
b Quick add Border * Start PSN Number of ECC Bllocks
b Close Border * Start PSN Marker PSN
Dthers | Reserved

*See annex R
Start PBN indicates the Physical Sector Number where the format operation starts.
Numbgr of ECC Blocks indicates the number of user data ECE Blocks that the format operation is| performed.
Marker] PSN indicates the Physical Sector Number where the format operation finishes.
Byte 10 to byte 13
These bytes shall be set to (00).
Bytes 14 to 17, 26 to 29, ..., 194 to 197 - Start PSN of the Border-out No.n (n =1 to 16)

These fields shall specify the start Physical Sector Number of the Border-out No.n. If these fields|are set to (00),
they shiall be ignored in interchange.

Bytes 18, 30, ..., 198 - Bordered-Area status No.n (n =1 to 16)
The dafa format of these fields shall be as shown in figure 66.

b7 b6 b5 b4 b3 b2 bl b0

BP 18, }..,198| Set to.ZERO | Set to ZERO | Set to ZERO | Set to ZERO | Set to ZERO | Set to ZERO | Defect No.n* | BAM No.n*

* Defedt No(m and BAM No.n are not defined by this International Standard and not considered in jnterchange.

Figure 66 - Data format of Bordered Area status No.n field

Bytes 19 to 21, 31 to 33, .... 199 to 201, and 202 to 255
These bytes shall be set to (00).
Bytes 22 to 25, 34 to 37, .... 190 to 193 - Start PSN of the Border-in No.n (n =2 to 16)

These fields shall specify the start Physical Sector Number of the Border-in No.n. If these fields are set to (00),
they shall be ignored in interchange.

Byte 256 and byte 257 - Last RZone Number
This field shall specify the last RZone number.
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Bytes 258 to 261, 266 to 269, ..., 378 to 381 - Start sector number of RZone No.n (n =1 to 16)

These fields shall specify the start sector number of the RZone No.n.

Bytes 262 to 265, 270 to 273, ..., 382 to 385 - End sector number of RZone No.n (n =1 to 16)

These fields shall specify the end sector number of the RZone No.n. Start Physical Sector Number of the Border
Zone in Border-in is the next sector of End sector number of RZone No.n.

If the last RZone is in the Intermediate Border state, this field which corresponds to the last RZone shall specify
the end Physical Sector Number of the recorded ECC Blocks at a certain time. In that case, this field may be
updated at appropriate period.

Byte 386 to byte 2 047

These bytes sh

29.3.3.3.5

Format3 RMD
formatting a d
specified in Dg

Byte 0 to byte

This field shal
Status Bitmap.

Byte 4 to byte

This field shal
Bitmap starts.

If this field is
interchange.

Byte 8 to byte

This field shal
Bitmap ends.

Byte 12 to byt

1] be set to (00).
Fgrmat3 RMD Field4
Field4 shall specify the medium certification related information as shown lin“table 37. After
sk, medium certification may be done if required. The result of medium) certification may be
fect Status Bitmap.
Table 37 - Format3 RMD Field4
BP Contents Number of bytes
Ofto 3 PSN of previous Defect Status Bitmap RMD Set 4
41to 7 Certification start PSN 4
8o 11 Certification end PSN 4
12 to 2 047 | Defect Status Bitmap 2036
3 - PSN of previous Defect Status Bitmap RMD Set
specify the start Physical Sector Number of RMD Set that includes previously generated| Defect
When this field is recorded in outSide of the RMA, it shall be ignored in interchange.
7 - Certification start PSN
specify the start Physical-Sector Number of the ECC Block where the following Defecy Status
et to (00), the Certification end PSN field and the Defect Status Bitmap field shall be igrjored in
11 - Certification end PSN
| specifynthe end Physical Sector Number of the ECC Block where the following Defec{ Status
p 2.047 - Defect Status Bitmap

This field shall specify the Defect Status bit (DS) No.n.

DS

... ZERO:

.. ONE :

To indicate that the ECC Block is non-defective and it is possible to read and record data
in this ECC Block. If no EDC error occurs in the ECC Block, this ECC Block is non-
defective.

To indicate that the ECC Block is defective and it might not be able to read and record
data in this ECC Block. If an EDC error occurs in the ECC Block, this ECC Block is
defective.

The data format of this field shall be as shown in figure 67.
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b7 b6 b5 b4 b3 b2 bl b0
BP 12 DS No.8 | DSNo.7 | DSNo.6 | DSNo.5 | DSNo.4 | DSNo.3 | DSNo.2 | DS No.l
DS DS DS DS DS DS DS
BP 13 No.l6 | No.5 | No.dd4 | No.3 | Nod2 | Nodl | Noao |DSNod
DS DS DS DS DS DS DS DS
BP 2 047
No.16 288 | No.16 287 | No.16 286| No.16 285| No.16 284| No.16 283| No.16 282| No.16 281
Figure 67=Dataformatof Defect Status Bitmmapfietd
29.3.3.3.6 Format3 RMD FieldS to Format3 RMD Field12
Formatf3 RMD Field5 to Format3 RMD Field12 may specify the medium certification” related [information as
shown [in table 38.
If the [Certification start PSN field in Format3 RMD Field4 is set to (00)s~these fields shall| be ignored in
interchpnge.
Table 38 - Format3 RMD FieldS to Field12
BP Contents Number of bytes
0to2047 Defect Status Bitmap 2 048
Byte 0|to byte 2 047 - Defect Status Bitmap
This figld shall specify the Defect Status (DS) bit No'.
The data format of this field shall be as shown in\figure 68.
b7 b6 b3 b4 b3 b2 bl b0
sRlo DS DS DS DS DS DS DS DS
No.(n+8) | No.(n+7)-f"No.(n+6) | No.(n+5) | No.(n+4) | No.(nt3) | No.(nt+2) | No.(nt+1)
BR 1 DS DS DS DS DS DS DS DS
No.(n+16) | No.(n+15) | No.(n+14) | No.(n+13) | No.(n+12) | No.(n+11) | No.(n+10) | No.(n+9)
872 047 DS No. DS No. DS No. DS No. DS No. DS No. DS No. DS No.
(n€16*384) | (n+16 383) | (n+16 382) | (n+16 381) | (n+16 380) | (n+16 379) | (n+16 378)| (nt+16 377)
Figure 68 - Data format of Defect Status Bitmap field
Each n'efFormt3RMDTFtetdstoFtetdi2tsdefiredas—toHows:
Fields5 : n=16288
Field6 : n=32672
Field7 : n =49 056
FieldS8 : n = 65 440
Field9 : n =281 824
Field10 : n =98 208
Fieldll : n=114 592
Field12 : n=130976
29.3.3.3.7 Format3 RMD Field13 and Format3 RMD Field14

Format3 RMD Field13 and Format3 RMD Field14 shall be set to (00).
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Annex A

(normative)

Measurement of the angular deviation a

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

For measuring
the Clamping 2

Recorded layer

Substrate

\ Entrance Sutface

Incident beam ¥ Reflected beam

96-0302-A

Figure A.1 - Angular deviation o

the angular deviation o, the,disk shall be clamped between two concentric rings covering
one. The top clamping area shall have the same diameters as the bottom clamping area.

+ 0,5 mm

dip = 22}3 mm

- 0,0 mm

4070 mm

doyt = 3R,7 nm

- 0,5 mm

most of

oment

The total clam

ing Lorce shall' be 1 = 2,0 N TU,5 IN. 111 order 1o prevent warping of The diskunder the

of force generated by the clamping force and the chucking force /) exerted on the rim of the centre hole of the
disk, F'5 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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P dout o
E D —— F
* 15,00 mm min. *
\ N >

E

2

O
97-0006-A O\\@

Figure A.2 - Clamping and chuckir%\%ditions
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B.1 Princip

In order to mes
is measured by

The orientation

0 =y-1
where ) is the

The ellipticity

Annex B

(normative)

Measurement of birefringence

¢ of the measurement

sure the birefringence, circularly polarized light in a parallel beam is used. The phase\retd
observing the ellipticity of the reflected light.

97-0008-A

Figure B.1 - Ellipse with-éllipticity ¢ = b/a and orientation 8

6 of the ellipse is determined by the orientation of the optical axis

L/4

angle between, the-optical axis and the radial direction.

b = b/a is alfanction of the phase retardation &

e =tan

]

rdation

@M

(1D

When the phase retardation J is known the birefringence BR can be expressed as a fraction of the wavelength

A
BR = 55 nm

Thus, by observing the elliptically polarized light reflected from the disk, the birefringence can be measured and

the orientation

of the optical axis can be assessed as well.

B.2 Measurements conditions

The measurement of the birefringence specified above shall be made under the following conditions.

98
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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 S of incidence in radial direction
relative to the radial plane perpendicular

to Reference Plane P 7,0°+0,2°

Clamping and chucking conditions as specified by annex A
Disk mounting horizontally

Rotation less than 1 Hz
Tempefature and relative humidity as specified in 8.1.1b)

B.3 Hxample of a measuring set-up

Whilst|this International Standard does not prescribe a specific device for measuring birefringehce, the device
shown pchematically in figure B.2 as an example, is well suited for this measufement.

{
l

% <«—— Photo detector

'. <4+—— Collimator lens

A/4 Plate ——— b Q\ | Z<— Rotating analyser
\
[
0

97-0007-A,

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

Light frenia laser source, collimated into a polarizer (extinction ratio = 10'5), is made circular|by a A/4 plate.
The elliptictty of the Teftectedtight Tsamatyzed by aTotating amatyzeramd-a photodetector—Forevery location on
the disk, the minimum and the maximum values of the intensity are measured. The ellipticity can then be
calculated as

e? = Imin / Imax Iv)

Combining equations II, IIT and IV yields

1

min

BR=A41/4-1/mn x arctan

max
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This device can be easily calibrated as follows
I'iyin is set to 0 by measuring a polarizer or a A/ 4 plate,

Imin = Imax When measuring a mirror

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)

Measurement of the differential phase tracking error

C.1 Measuring method for the differential phase tracking error

The ref

the diaponal pairs of elements of the quadrant photo detector shall be digitized independéntly afi

of the Y

The ga

amplitydes. Phases of the digitized pulse signal edges (signals Bl and B2y shall be compared t
producg a time-lead signal C1 and a time-lag signal C2. The phase comparator shall react to each
with signal C1 or C2, depending on the sign of At;. A tracking error signal shall be produced by

Cl1, C2

pass filters shall be 1st order filters with a cut-off frequency of (-3'dB) 30 kHz.

Specia

be meapured, indeed 1 % of T equals only 0,38 ns. Careful averaging is needed.

The average time difference between two signals from.the diagonal pairs of elements of the qu
shall b¢

where N is the number of edges both rising and falling.

C2 N

The relative time differencé AU/T is represented by the amplitude of the tracking error signal pr

amplity

relatiof]

HG) =(1+1,6x107iw) /(1 +4,7 x 108 iw)

erence circuit for the measurement of the tracking error shall be that shown in figurg.C)l.

aveform defined by

n of the comparators shall be sufficient to reach full saturation on the outputs, even with 1

signals with low-pass filters and by subtracting by means ofa ‘unity gain differential amp

attention shall be given to the implementation of the circuit because very small time diff

At=1/N DA

leasurement of At/T without time interval analyzer

des of the C1 apd\C2 signals and the frequency component of the read-out signals are n

) between the fracking error amplitude ATVE and the time difference is given by

EEay YN Y At Vpc

Each output of
er equalization

hinimum signal
b each other to
ndividual edge
smoothing the

lifier. The low-

erences have to

adrant detector

ovided that the
ormalized. The

\TVE~
S'r

where

Td

Vpc is the amplitude of the C1 and C2 signals

T; is th

e actual length of the read-out signal in the range 3T to 14T

nT is the weighted average value of the actual lengths

NnTi

s the total averaging time

Assuming that Vpc equals = 5 V and that the measured value of n equals = 5, then the above relation between the

tracking error amplitude ATVE and the time difference At can be simplified to
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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 pm radial offset.

C.3 Calibra

tion of At/T

As the gain of the phase comparator tends to vary, special 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 trackihg error signal.

a) Checking
a.l)

2

t
a.2) (

he measurement circuit

Measure the relation between the amplitude of the first comparator input (3T) and the ampl
he tracking error signal.

heck the current gain of the amplifier, using the saturation area (see figure C:2).
b) Determinaftion of the calibration factor K
b.1) (henerate two sinusoidal signals Al and A2 of frequency 2,616 MHz (corresponding to 5
phase difference, and feed them into two equalizer circuits.
b.2) Measure the relation between At/T and ATVE/ Vpe.
(ATVE /Vpe)[K = (At/T)/n
K = (0,2 At /T) / (ATVE /Vpc)

forn=135

The relation bg

tween At /T and ATVE / Vpc is linear(see figure C.3).

c¢) Compare the measured At /T with the calculated one

c.l) N
c.2) ((

At /T (real) =

leasure Zt /T using the method of C.1.
alculate E /T(real) as follows

K x At /T (measured)

tude of

[) with
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Signal A

Signal A

Signal B

Signal B

Amp.

Amp.

ISO/IEC 17342:2004(E)

Signal A1l

Signal A2

Equalizer Level Signal B1
H(S) Comparator

Equalizer Level Signal B2
H(S) Comparator

Phase

Comparator

Signal C1| Low-pass

Differential amplifier

Signal C2| Low-pass

At, = positive

Signal C

4—

tracking errpr

At, = negative

Signal C2 —»

97-0010-B

-

G

/.

Figure C.1 - Circuit for tracking error measurements
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104

saturation area

Amplitude of the
tracking error

Comparator input signal amplitude

97-0011-A

Figure C.2 - Comparator input signal amplitude vs. tracking error signal amplitude

theoretical line

1,0
)]
y
0,8 H
o 06 Za
2,
§ ]
- 0,4
<
[uil
0,2
it
0 \
0 1 2 3_ 4 5 6
97-0012-A AYT

Figure C.3 - Zt/T vs. ATVE | Vpc
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Annex D

(normative)

Measurement of light reflectance

D.1 Calibration method

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

I

97-0013-A

Figure D.1 - Reflectance calibration

In this [figure the following.applies.

I = incident beam

r = reflectanec-of the entrance surface

Rg = mainreflectance of the recorded layer

Rijnt [=cother reflectances of the entrance surface and of the recorded layer
Ry = measured value, using the arrangement of figure D.1

R/ =1+ Ry + Rjp¢

r=((n-1)/(n+1))? where n is the refraction index of the substrate
Ry =Ry/-1-Ript

Rg=1 (1—r)2 x(Ry-0)]/ [1-rx(2-Ry)]

The reference disk shall be measured on a reference drive and /I jrror measured by the focused beam is equated
to Ry as determined above.
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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.

D.2 Measuring method

The measuring method comprises the following steps.
a) Measure the reflective light power Dy from the reference disk with calibrated reflectivity Ry
b) Measure /14 in the Information Zone of the disk (see 13.3).

c) Calculate the reflectivity as follows

1
o ~14H
D

N

Riyy =|R

s
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Annex E

(normative)

Tapered cone for disk clamping

The device used for centring the disk for measurement shall be a cone with a taper angle f = 40,0°+ 0,5° (see
figure 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 sy$tem diagram for jitter measurement shall be as shown in figure F.1.

HF-signal
|

Pre-amp. | |

AC-coupling
Quadrant EQ LPF
photo det¢ctor

Phase detector, 8'El6 demodulator,
T Filter, VCO rror corrector,
Sector decoder

Slicer PLL Decoder

All data Clock
edges signal

Start/stop signal
Jitter analyse from revolution pulse
(e.g. a Time Interval Analyser)r

TIA

01-0117-A

Figure F.1 - General diagram for jitter measurement

F.2 Open loop 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
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Gain (dB)
A

-40 dB/decade
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F.3 S

The sli

F.4 (

The ba

Y -20 dB/decade

0dB : >
9000

96-0303-A

licer

londitions for measurement

delay distortion.

Low-p
Examp
H(z) =
Filterin
- G4
- Qy

ss filter: 6th order Besselfilter, f. (-3 dB) = 8,2 MHz

e of an analogue equalizer: 3-tap transversal filter with transfer function
35272093 _ 0751 + 4,180

g and equalization:

in variation} 1 dB max. (below 7 MHz)

oup delay variation: 3 ns max. (below 6,5 MHz)

— (G

inat 5,0 MHz - Gainat 0 Hz) =32 dB+ 03 dB

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

Cer shall be a feed-back auto-slicer with a -3 dB*clesed-loop bandwidth of 5 kHz, 1st order

Frequency (Hz)

ntegrating

hdwidth of the pre-amplifier of the photo detector shall be greater than 20 MHz in order to|prevent group-

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

Correction of the angular deviation: only d.c. deviation.
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6
4 ——F
L=
2 ] -~
—~ 0 J_.a_\d"'/
g ——_ C
=
5 2 E— AN
\ \
-4
3 B EQ Only
—— LPFonly
=  EQ+LPF
-8
-10
0 2 4 6 8 10
Frequency (MHz)
96-0304-A

Figure F.3 - Frequency characteristics for the equalizer and the low-pass filter

F.5 Measurement

The jitter of all leading and trailing edges over one rotation shall be measured.

Under this medsurement, the jitter shall be less than.8;0 % of the Channel bit clock period.
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Annex G

(normative)

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

Tables G.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(#)

Conversion table
State S(7) Next State “S(¢+1)

\ 4

A

Memory

97-0029-A

Figure G.1\- Code Words generation

In this [figure:

K@) =H {B(®), S(¢)} X15(#) = msb and X () = 1sb
B(1+1) =G{B(?), S(1)}

H is the output function

5 is the next-state funotion

The Cdde Words leaving the States shall be chosen so that the concatenation of Code Words enteting a State and
those lpaving that\Stdte satisfy the requirement that between two ONEs there shall be at least 2 fand at most 10
ZERO4.

As addjtional requirements:

—  Coade

— in Code Words leaving State 3 bit x{ 5 or bit x3 or both shall be set to ONE.

This means that the Code Word sets of States 2 and 3 are disjoint.
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Code Word X(¢) Next State S(z+1) | Code Word X(#+1)
Ends with 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 Starts with 1 or up to 5 leading ZEROs, and

X15(+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
X1s(t1). X3(r+1) # 0,0

Ends with 6 of up to 9 trailing ZEROs State 4 Starts with 1 or no leading ZERO

Figure G.2 - Determination of States

Note that when decoding the recorded data, knowledge about the encoder is required to be able to recopstitute
the original majin Data.

B(n = H! {X(n), S(}

Because of the|involved error propagation, such state-dependent decoding is to be avoided. In the case of this 8-
to-16 modulatipn, the conversion tables have been chosen\in such a way that knowledge about the Stat¢ is not
required in mofpt cases. As can be gathered from the tables, in some cases, two 8-bit bytes, for instance the 8-bit
bytes 5 and 6 ih States 1 and 2 in table G.1, generaté.the same 16-bit Code Words. The construction of th¢ tables
allows to solvq this apparent ambiguity. Indeed, if two identical Code Words leave a State, one of them |goes to
State 2 and thg other to State 3. Because the setting of bits X5 and X3 is always different in these two| States,

any Code Word can be uniquely decoded by @nalysing the Code Word itself together with bits X5 and X3 of the
next Code Word:

B(1) = H'1 { X(¢), X1 5(t+1), X3(t+1) }

In the tables, the 8-bit bytes are identified by their decimal value.
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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
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 1000604.0010000000 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 0100000004100100 3
15 0010000100100001 1 0010000100100001 1 1000001001000001 1 1000001001000001 1
16 0010000010010001 1 0010000010010001 1 1000000J90100001 1 1000000100100001 1
17 0010000000100010 1 0010000000100010 1 1000001001000000 4 10000010011000000 4
18 0001000000001001 1 0100000010010000 2 0001060000001001 1 010000001010000 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 00100010001000006 2 1000000001001000 2 10000000011001000 2
24 0010000100010000 2 0010000100010000 2 1000000001001000 3 10000000011001000 3
25 0010000010001000 2 01000000001,00100 2 0010000010001000 2 0100000004100100 2
26 0010000001000100 2 0010000001000100 2 1000000000100010 1 1000000000100010 1
27 0001000100100000 2 0001000100100000 2 1000000000010001 1 1000000000010001 1
28 0010000000001000 2 0000000010010000 3 0010000000001000 2 010000001010000 3
29 0001000010010000 2 0001000010010000 2 1001001000000010 1 1001001000000010 1
30 0001000001001000 2 0100000100100000 3 0001000001001000 2 0100000104100000 3
31 0001000000100100. 2 0001000000100100 2 1001000100000001 1 1001000100000001 1
32 0001000000000100 2 0001000000000100 2 1000100100000010 1 1000100100000010 1
33 0001000000000..00 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 0001006010010000 3 0001000010010000 3 1000000000100100 3 1000000000100100 3
37 0001000100100000 3 0001000100100000 3 1000010001000000 4 10000100011000000 4
38 0010000000001000 3 0100100100000001 1 0010000000001000 3 0100100100000001 1
39 U0 TO00000TO00 00 3 00TO00000TO00T00 3 TOOTO000TO000000 7 TOOTO000T0000000 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 [ msb Isb | State | msb Isb | State [ msb Isb | 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 0010p00100010001 1 0010000100010001 1 1000000100010001 1 10000001000100041 1
54 0010p00010010010 1 0010000010010010 1 1000000010010010 1 1000000010010010 1
55 0010p00001000010 1 0010000001000010 1 1000000010001001 1 1000000010001001 1
56 0010p00000100001 1 0010000000100001 1 1000000001000010 1 1000000001000010 1
57 0000j100000001001 1 0100000010010001 1 0000100000001001 1 0100000010010001 1
58 0001p01001000001 1 0001001001000001 1 1000000000100001 1 1000000000100001 1
59 0001p00100100001 1 0001000100100001 1 0100000001001001 1 0100000001001001 1
60 0001p00010010001 1 0001000010010001 1 1001001000010010 1 1001001000010010 1
61 0001p00000100010 1 0001000000100010 1 1001001000001001 1 1001001000001001 1
62 0001p00000010001 1 0001000000010001 1 100100010000001Q 1 1001000100000010 1
63 0000J100000010010 1 0000100000010010 1 10000000010004.00 2 1000000001000100 2
64 0000p10000000010 1 0000010000000010 1 0100000001001.000 2 0100000001001000 2
65 0010p10000100000 2 0010010000100000 2 1000010060100000 2 1000010000100000 2
66 0010p01000010000 2 0010001000010000 2 100000 1060010000 2 1000001000010000 2
67 0010p00100001000 2 0100000000100010 1 0010000100001000 2 0100000000100010 1
68 0010p00010000100 2 0010000010000100 2 1000000100001000 2 1000000100001000 2
69 0010p00000010000 2 0010000000010000 2 1000000010000100 2 1000000010000100 2
70 0001p00010001000 2 0100001000100000 2 0001000010001000 2 0100001000100000 2
71 0001p01000100000 2 0001001000100000 2 0100000010001000 2 0100000010001000 2
72 0001p00000001000 2 0100000100010000 2 0001000000001000 2 0100000100010000 2
73 0001p00100010000 2 0001000100010000 2 1000000001000100 3 1000000001000100 3
74 0001p00001000100 2 00010000011000100 2 0100000001001000 3 0100000001001000 3
75 0000J100100100000 2 0000100160100000 2 1000010000100000 3 1000010000100000 3
76 0000J100010010000 2 0000100010010000 2 1000001000010000 3 1000001000010000 3
77 0000J100001001000 2 0.100000001000100 2 0000100001001000 2 0100000001000100 2
78 0000J100000100100 2 0000100000100100 2 1000000100001000 3 1000000100001000 3
79 0000j100000000100 0 0000100000000100 2 1000000010000100 3 1000000010000100 3
80 0000j100000000100 3 0000100000000100 3 0100000010001000 3 0100000010001000 3
81 0000J100000100100 3 0000100000100100 3 1000100001000000 4 1000100001000000 4
82 0000J100001001000 3 0100000001000100 3 0000100001001000 3 0100000001000100 3
83 0000[1000 16010000 3 0000100010010000 3 1000000010001000 3 1000000010001000 3
84 0000]100100100000 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)
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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
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 1000010001100001 1
103 0010001000010001 1 0010001000010001 1 1000001001001001 1 1000001001{001001 1
104 0010000100010010 1 0010000100010010 1 1000001000100010 1 1000001004100010 1
105 0010000010000010 1 0010000010000010 1 1000001000010001 1 10000010070010001 1
106 0010000100001001 1 0100001000010000 2 0010000100001001 1 0100001007010000 2
107 0010000001000001 1 0010000001000001 1 1000000100010010 1 1000000104010010 1
108 0001001001000010 1 0001001001000010 1 1000000100001001 1 10000001074001001 1
109 0001001000100001 1 0001001000100001 1 100000001000001.0 1 1000000014000010 1
110 0001000100100010 1 0001000100100010 1 10000000010600001 1 1000000001{000001 1
111 0001000100010001 1 0001000100010001 1 0100000010001001 1 0100000017¢001001 1
112 0001000010010010 1 0001000010010010 1 1001001001001001 1 1001001001{001001 1
113 0001000001000010 1 0001000001000010 1 1001001000100010 1 1001001004100010 1
114 0001000010001001 1 0100010000100000 3 0001000010001001 1 010001000¢100000 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 0100010001000004 1 0000100001001001 1 0100010001{000001 1
119 0000100000100010 1 0000100000100010 1 1000100100100100 2 100010010¢100100 2
120 0000100000010001 1 0000100000040001 1 1000100100000100 2 1000100107000100 2
121 0000010000001001 1 0100001001000010 1 0000010000001001 1 0100001001{000010 1
122 0000010000010010 1 0000010000010010 1 1000100000100000 2 100010000(100000 2
123 0010010010000100 2 0010010010000100 2 1000010010000100 2 100001001¢000100 2
124 0010010000010000 2 0010010000010000 2 1000010000010000 2 1000010007010000 2
125 0010001000001000 2 0100001000100001 1 0010001000001000 2 010000100(4100001 1
126 0010001001000100 2 0010001001000100 2 1000001001000100 2 1000001001/000100 2
127 0001000100001000 2 0100000100100010 1 0001000100001000 2 010000010¢100010 1
128 00100001001001Q0 2 0010000100100100 2 1000001000001000 2 1000001007001000 2
129 000010001000.:000 2 0100000100010001 1 0000100010001000 2 0100000104010001 1
130 00100001.60000100 2 0010000100000100 2 1000000100100100 2 100000010¢100100 2
131 0010000000100000 2 0010000000100000 2 1001001000000100 3 1001001007000100 3
132 0001001000010000 2 0001001000010000 2 1000100100100100 3 100010010¢100100 3
133 0000100000001000 2 0100000010010010 1 0000100000001000 2 010000001¢010010 1
134 0001000010000100 2 0001000010000100 2 1000100000100000 3 1000100004100000 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 0001p00010000100 3 0001000010000100 3 1000000001000000 4 1000000001000000Q 4
152 0001p00100001000 3 0100001000010000 3 0001000100001000 3 0100001000010000 3
153 0001p01000010000 3 0001001000010000 3 1001000001000001 1 1001000001000001 1
154 0010p00000100000 3 0010000000100000 3 0100000100001000 2 0100000100001000 2
155 0010p00100000100 3 0010000100000100 3 1001000100100100 3 1001000100100100 3
156 0010p00100100100 3 0010000100100100 3 1000100100100010 1 1000100100100010 1
157 0010p01000001000 3 0100000000100001 1 0010001000001000 3 0100000000100001 1
158 0010p01001000100 3 0010001001000100 3 1000100100000100 3 0100100100000000 4
159 0010p10000010000 3 0010010000010000 3 1001001001000100 2 1001001001000100 2
160 0010p10010000100 3 0010010010000100 3 100100100000100Q 2 1001001000001000 2
161 0000p01000010010 1 0100000000010000 3 1000100100010001 1 0100000000010000 3
162 0000p01000001001 1 0100100100100100 2 1000100010010010 1 0100100100100100 2
163 0000p00100000010 1 0100100100100100 3 1000100040001001 1 0100100100100100 3
164 0000p00010000001 1 0100100100010010 1 1000100001000010 1 0100100100010010 1
165 0010p10010010001 1 0010010010010001 1 1004600100100100 2 1001000100100100 2
166 0010p10000100010 1 0010010000100010 1 10061000100000100 2 1001000100000100 2
167 0010p10001001001 1 0100100100000100 2 0010010001001001 1 0100100100000100 2
168 0010p10000010001 1 0010010000010001 1 1001001001000100 3 1001001001000100 3
169 0010p01000010010 1 0010001000010010 1 1000100000100001 1 1000100000100001 1
170 0010p00100000010 1 0010000100000010 1 1000010010010001 1 1000010010010001 1
171 0010p01000001001 1 0100100000100000 3 0010001000001001 1 0100100000100000 3
172 0010p00010000001 1 0010000010000001 1 1000010001001001 1 1000010001001001 1
173 0001p01000100010 1 0001001060100010 1 1000010000100010 1 1000010000100010 1
174 0001p01000010001 1 0001601000010001 1 1000010000010001 1 1000010000010001 1
175 0001p00100010010 1 0001000100010010 1 1000001000010010 1 1000001000010010 1
176 0001p00010000010 1 0001000010000010 1 1000001000001001 1 1000001000001001 1
177 0001p01001001001 1 0100100010000010 1 0001001001001001 1 0100100010000010 1
178 0001p00001000001 1 0001000001000001 1 1000000100000010 1 1000000100000010 1
179 0000J100100100010 1 0000100100100010 1 1000000010000001 1 1000000010000001 1
180 0000[100100010001 1 0000100100010001 1 0100100100001001 1 0100100100001001 1
181 0001p001060Q1001 1 0100100000100000 2 0001000100001001 1 0100100000100000 2
182 0000[100010010010 1 0000100010010010 1 0100010010001001 1 0100010010001001 1
183 0000L00001000010. 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)
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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

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 1001000004100000 3
201 0001000100000100 2 0001000100000100 2 1000100100001000 3 10001001074001000 3
202 0001001000001000 2 0100010000100001 1 0001001000001000 2 010004+000(4100001 1
203 0001000000100000 2 0001000000100000 2 1000100010000100 3 1000100014000100 3
204 0000100010000100 2 0000100010000100 2 1000010010001000 3 1000010014001000 3
205 0000100000010000 2 0000100000010000 2 1000010001000100 3 1000010001j000100 3
206 0000100100001000 2 0100001000100010 1 0000100100001000 2 010000100¢100010 1
207 0000010010001000 2 0100001000010001 1 0000010010001@00 2 0100001004010001 1
208 0000010001000100 2 0000010001000100 2 1000001000100100 3 1000001004100100 3
209 0000010000001000 2 0100000100010010 1 0000010000001000 2 010000010¢010010 1
210 0000001000000100 3 0100000010000010 1 100000000001000 3 010000001¢000010 1
211 0000001000100100 3 0100000100100100 2 1000001001001000 3 010000010¢100100 2
212 0000001001001000 3 0100000100000100 2 1+000001000000100 3 0100000107000100 2
213 0000010000001000 3 0100000001000001 1 0000010000001000 3 0100000001{000001 1
214 0000010001000100 3 0000010001000100 3 0100001000001000 3 0100001007001000 3
215 0000010010001000 3 0100000000100000 2 0000010010001000 3 010000000(100000 2
216 0000100000010000 3 0000100000010000 3 1001001000010000 3 1001001007010000 3
217 0000100010000100 3 0000100010000100 3 1001000100000100 3 1001000107000100 3
218 0000100100001000 3 0100000100000100 3 0000100100001000 3 0100000107000100 3
219 0001000000100000 3 0001000000100000 3 0100000100001001 1 0100000104001001 1
220 0001000100000100 3 0001000100000100 3 1001001000010000 2 1001001007010000 2
221 0001000100100100 3 0001000100100100 3 1001000100001000 2 1001000107001000 2
222 0001001000001000 3 0400000100100100 3 0001001000001000 3 010000010¢100100 3
223 0001001001000100 3 0001001001000100 3 1001001000001000 3 1001001007001000 3
224 0010001000000100 3 0010001000000100 3 1000100000010000 3 100010000(010000 3
225 0010001000100100 3 0010001000100100 3 1001001001000010 1 1001001001/000010 1
226 00100010010040Q0 3 0100001001000100 3 0010001001001000 3 0100001001{000100 3
227 001001000000.1:000 3 0100100100000100 3 0010010000001000 3 010010010¢000100 3
228 0010010004-000100 3 0010010001000100 3 1001000100001000 3 1001000107001000 3
229 0010010010001000 3 0100000000100000 3 0010010010001000 3 010000000(100000 3
230 0616000001000000 4 0010000001000000 4 1001001000100001 1 1001001000100001 1
231 0000001001001001 1 0100100100100010 1 1001000100100010 1 010010010¢100010 1
232 0000001000100010 1 0100100010000100 2 1001000100010001 1 010010001d000100 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-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
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 0000[100001000001 1 0000100001000001 1 1000010000001001 1 1000010000001004 1
250 0000p10010010010 1 0000010010010010 1 1000001000000010 1 10000010000000 10 1
251 0000p10001000010 1 0000010001000010 1 1000000100000001 1 1000000100000001 1
252 0000p10010001001 1 0100010000100010 1 0000010010001001 1 0100010000,t00010 1
253 0000p10000100001 1 0000010000100001 1 0100100010001001 1 0100190010001001 1
254 0000p01001000100 2 0100010000010001 1 1001000000010000 2 0100010000010001 1
255 0000p01000001000 2 0100001000010010 1 1000100100010000 2 0100001000010010 1
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