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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
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thnical committees collaborate in fields of mutual interest. Other international organizations, gey
d non-governmental, in liaison with ISO and IEC, also take part in the work. In the field\of i
thnology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ernational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Par
andards adopted by the joint technical committee are circulated to national boediées for voting. Pub
International Standard requires approval by at least 75 % of the national bodies casting a vote.

ention is drawn to the possibility that some of the elements of this document may be the subjec
hts. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

D/IEC 12862 was prepared by Ecma International (as ECMA:382) and was adopted, under a sp
ck procedure”, by Joint Technical Committee ISO/IEC JFC™1, Information technology, in paral
proval by national bodies of ISO and IEC.

is second edition cancels and replaces the first edition (ISO/IEC 12862:2009), which has been
ised.
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e main task of the joint technical committee is to prepare International Standards. Draft Infernational
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Introduction

Ecma Technical Committee TC31 was established in 1984 for the standardization of optical disks and optical
disk cartridges (ODC). Since its establishment, TC31 has made major contributions to ISO/IEC JTC 1/SC 23
toward the development of International Standards for optical disks. Numerous standards have been
developed-by TC31 and published by Ecma _almaost all of which have alsa been adopted by ISO/EC under
the fast-trpck procedure as International Standards. The following Ecma standards for DVD 120 mm~and
80 mm have been published by Ecma and adopted by ISO/IEC JTC 1. These standards are based on-origipal
specificatipns from the DVD Forum.

ECMA-26f (2001) 120 mm DVD-Read-Only Disk, 3" edition
ISO/IEC 16448

ECMA-268 (2001) 80 mm DVD-Read-Only Disk, 3" edition
ISO/IEC 16449

ECMA-27P (1999) 120 mm DVD Rewritable Disk (DVD-RAM), 2nd edition
ISO/IEC 16824

ECMA-27p (1998) Case for 120 mm DVD-RAM Disks, 1 edition
ISO/IEC 16825

ECMA-27DP (1998) 80 mm (1, 23 Gbytes per side) and 120 mm (3,95 Gbytes per side) DVD-Recordable Digk
ISO/IEC 20563 (DVD-R), 1*" edition

ECMA-33p (2005) 120 mm (4,7 Gbytes per side) and 80;mim (1,46 Gbytes per side) DVD Rewritable Disk
ISO/IEC 17592 (DVD-RAM), 3" edition

ECMA-33[ (2004) Cases for 120 mm and 80 mm DVD-RAM Disks, 2" edition
ISO/IEC 17594

ECMA-33B (2002) 80 mm (1,46 Gbytes perside) and 120 mm (4,70 Gbytes per side) DVD Re-recordable
ISO/IEC 17342 Disk (DVD-RW), 12 edition

ECMA-35pP (2004) 80 mm (1,46 Gbytes per side) and 120 mm (4,70 Gbytes per side) DVD Recordable Digk
ISO/IEC 23912 (DVD-R), 15‘t edition

ECMA-38P (2008) 120 mm(8,54 Gbytes per side) and 80 mm (2,66 Gbytes per side) DVD Recordable Digk
ISO/IEC 12862 for Dual Layer (DVD-R for DL), 1** edition

ECMA-384 (2008) «120 mm (8,54 Gbytes per side) and 80 mm (2,66 Gbytes per side) DVD Re-recordable
ISO/IEC 13170 Disk for Dual Layer (DVD-RW for DL), 1** edition

In April 2407, n|ne members proposed that TC31 develop a standard for 120 mm and 80 mm duaI layer DYD
recordable-c disks-using-organic-dyerecording-technolog =3 S-Drojec . i
ECMA-382 (2008)

In December 2009, a proposal was made that TC31 update this Ecma Standard for editorial corrections and
clarifications. TC31 approved this proposal, which resulted in the second edition of ECMA-382.

This International Standard specifies two types of dual layer recordable optical disks, one (Type 1S) making
use of recording on only a single side of the disk and yielding a nominal capacity of 8,54 Gbytes for a 120 mm
disk and 2,66 Gbytes for an 80 mm disk, the other (Type 2S) making use of recording on both sides of the
disk and yielding a nominal capacity of 17,08 Gbytes for a 120 mm disk and 5,32 Gbytes for an 80 mm disk.

Viii © ISO/IEC 2011 - Al rights reserved
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TERNATIONAL STANDARD ISO/IEC 12862:2011(E)

Information technology — 120 mm (8,54 Gbytes per side) and
80 mm (2,66 Gbytes per side) DVD recordable disk for dual layer
(DVD-R for DL)

1

TH
80

pr

format of the unrecorded zone, and the recording method, thereby allowing-fof information interg

m

TH

Th
fo

Scope
mm dual layer DVD recordable disk to enable the interchange of such disks. It specifies the qu
p-recorded, unrecorded and recorded signals, the format of the data, the format_of the information
pans of such disks. This disk is identified as a DVD recordable disk for dual)layer (DVD-R for DL).
is International Standard specifies the following:

120 mm and 80 mm nominal diameter disks that can be either)single- or double-sided;

the conditions for conformance;

the environments in which the disk is to be operatéd and stored;

the mechanical and physical characteristics-6f’the disk, so as to provide mechanical interchang
data processing systems;

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

the format of the data and«he recorded information on the disk, including the physical disposi
tracks and sectors, the efror correcting codes and the coding method used;

the characteristics-o6f the signals from pre-recorded and unrecorded areas on the disk, ena
processing systems’to read the pre-recorded information and to write to the disks;

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

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

is International Standard specifies the mechanical, physical and optical characteristics of a 120 npm and an

lity of the
zone, the
hange by

E between

tion of the

tion of the

bling data

d the data

standard

2

Conformance

2.1 Optical Disk

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

©lI
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2.2 Generating system

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

2.3 Receiving system

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

ECMA-28f, Safety of electronic equipment

4 Terms and definitions
For the pyrposes of this document, the following terms and definitions apply:

4.1
anchor point
physical sector number corresponding to the specific logicalkséctor number such as 16, 256, N-256 and [N,
where N i$ the maximum last-recorded address in logical volume space

NOTE The information in those sector numbers are used\to fix Volume and File structure.

4.2
basic recprding speed
recording speed at which a disk is under an ebligation to be recorded

NOTE A basic recording speed is mandatory for each Class.

4.3
block SYNC guard area
recorded area in the first ECC block of the contiguous area of which recording is started from the unrecorded
area by uging 32K-Link

4.4
border zgne
linking region that prevents the pick-up head from overrunning on an unrecorded area when a disk is played
back in a partially recorded state

4.5
channel bit
elements by which, after modulation, the binary values ZERO and ONE are represented on the disk by marks

4.6

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

2 © ISO/IEC 2011 - All rights reserved
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4.7
class
integer number, including 0, that indicates the basic recording speed supported by a disk

NOTE A group of recording speeds in a disk contains at least one basic recording speed which is mandatory for
recording device and disk.

4.8
data zone
zone between the Lead-in Zone and the Middle Zone on Layer 0 and zone between the Middle Zone and the

Lead=-out-Zone-on-1 ayer 1 ; inwhich user data is recorded

NOQTE In Border recording mode, Border Zone is included in Data Zone.

4.
data recordable zone
zone that is available to record user data

410
Digital Sum Value
D$V
arfthmetic 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

411
disk at once recording
recording mode in which the Lead-in Zone, the user data and'the Lead-out Zone are recorded sequgntially

4.12

diIk reference plane
plane defined by the perfectly flat annular surface of an ideal spindle onto which the Clamping Zpne of the
digk is clamped, and which is normal to the axis of rotation

413

Disk Testing Area

DTA

arga used for Optimum Power Gontrol

NQTE 1 There are two kinds.of Disk Testing Area on a disk.

NQTE 2  The Inner Disk/Testing Area (IDTA) is located in the R-Information Zone and situated adjacent to the inside of
the Recording Management Area. The Outer Disk Testing Area (ODTA) is fixed and situated adjacent to the oytside of the
fixed Middle Zone:-

NQTE 3 .The'optional IDTA can be located on Layer 1 facing the special allocation in the Initial zone on Layer 0 as an
option for devices, when NBCA is not applied on a disk.

NQTE4 The ODTA can be added when shifted Middle Zone exists as an option for devices. In this case, added ODTA

H Haal £l HN P VY DicleT 4 A L£L iale-OOBDT AN i HY o o $bo Ll faidl £ Ll afto ol A ddl Z
IS CaneaeXiore-outeroiSK TSty 7TV Ca (NMCATOTC O T7 v alnta 1S Srtuatct agjatCt (O e oOutSTaC O tTe—SThiteu Il e Zone

on Layer 0 and Layer 1 respectively.

414
ECC block address
absolute physical address used to define the recording position on the land of each area

NOTE 1 This address is pre-recorded as Land Pre-Pits and equal to the bit-inverted numbers from b23 to b4 of the
Physical sector number recorded in the groove.

NOTE 2 Serially decremented numbers are assigned to blocks from the inner radius to the outer radius on Layer 0 and
from the outer radius to the inner radius on Layer 1.
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NOTE 3  The first ECC Block address in the Data Recordable Zone on Layer 0 is (FF CFFF).
NOTE 4 The bit-inverted number is calculated so that the bit value of ONE becomes that of ZERO and vice versa.

NOTE 5 The "ECC Block address" definition is specific to this International Standard.

415

Error Correction Code

ECC

mathematical computation yielding check bytes used for the detection and correction of errors in data
416

Error Detgction Code

EDC

code designed to detect certain kinds of errors in data

NOTE Error Detection Code consists of data and the error detection parity.
417

finalizatign

action for changing into the state where the Lead-in, the Lead-out and the Middle/Zones are recorded

NOTE 1 After Finalization, the information Zone from the Lead-in Zone to the Middle Zone on Layer 0 and from the
Middle Zong to the Lead-out Zone on Layer 1 are recorded without any unrecorded.areas.

NOTE 2 | The disk will become write-protected once finalized.

4.18
groove
wobbled duidance track

419
incremental recording
recording Imode in which the disk is recorded inseveral distinct recording operations (for example at different
times and|using different recording drives)

NOTE In this recording mode, the specified linking scheme shall be used.

4.20
informatipn zone
zone comprising the Lead-in Zohe, the Data Zone, the Middle Zone and the Lead-out Zone

4.21
initial information zone
zone comprising the Lead-in Zone, the Data Recordable Zone, the fixed Middle Zone and the Lead-out Zong

4.22
land
area between the grooves

4.23

Land Pre-Pit

LPP

pits embossed on the land during the manufacture of the disk substrate, which contain address information

4.24

Lead-in Zone
zone comprising Physical sectors adjacent to the inside of the Data Zone on Layer 0
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4.25
Lead-out Zone
zone comprising Physical sectors adjacent to the inside of the Data Zone on Layer 1

NOTE When the recording of user data is finished on Layer 0, the Lead-out Zone is located adjacent to the inside of
the Middle Zone on Layer 1.

4.26
middle zone
zone comprising physical sectors adjacent to the outside of the Data Zone on Layer 0 and Layer 1

NQTE 1 The fixed Middle Zone is located outside the Data Recordable Zone of a disk.

NQTE 2 The shifted Middle Zone can be added at the inner radius of the fixed Middle Zone as an option for devices,
depending on the size of the Data Zone and located outside of the Data Zone.

arga containing the Recording Management Data (RMD), situated adjacent-fo the inside of the Legd-in Zone
Layer 0 and the Lead-out Zone on Layer 1

8

cording Management Data

D

rmation about the recording on the disk, including information on each recording mode
TE 1 Two kinds of RMD format are specified.

TE 2 Format1 RMD contains the information related to incremental recording mode and disk at oncg¢ recording

TE3  Format4 RMD contains the information’related to incremental recording mode, including Layer jump recording

nformation zone
e comprising the Inner Disk~Festing Area (IDTA) and the Recording Management Area (RMA)

ECQC bloeks that are continuous on a layer and assigned to user data on Layer 0 and/or Layef 1 during

sector
smallest addressable part of a track in the information zone of a disk that can be accessed independently of
other addressable parts

4.33

substrate

transparent layer of the disk, provided for mechanical support of the recording or recorded layer, through
which the optical beam accesses the recordable/recorded layer
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4.34
track
360° turn

4.35

12862:2011(E)

of a continuous spiral of recorded marks or groove

track pitch
distance between adjacent average physical track centrelines of the wobbled grooves for the unrecorded disk,
or between adjacent physical track centrelines of the successive recorded marks for the recorded disk,
measured in the radial direction

4.36
zone

annular area of the disk

5 Con

ventions and notations

5.1 Representation of numbers

A measur
it implies

hat a specified value of 1,26 with a positive tolerance of + 0,01 and a‘hegative tolerance of - 0,

allows a range of measured values from 1,235 to 1,275.

Numbers

Numbers

The settin

Numbers

n decimal notations are represented by the digits 0 to 9.

h of bits is denoted by ZERO and ONE.

in binary notations and bit patterns are represented by strings of digits 0 and 1, with the m

significan{ bit shown to the left.

Negative

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

In each figld the data is recorded so that,the most significant byte (MSB), identified as Byte 0, is recorded fi

and the lgast significant byte (LSB) last:In a field of 8n bits, bit bg.1) shall be the most significant bit (mgb)

and bit by

the least significant bit (Isb):-Bit b(gs.1) is recorded first.

5.2 Names

The namgs of entities, e.g:vspecific tracks, fields, areas, zones, etc. are given a capital initial.

6 Abb

AP
AR
BP
BPF
CLV
CNR
DCC

reviated terms

n hexadecimal notation are represented by the hexadedimal digits 0 to 9 and A to F in parenthese

bd value is rounded off to the least significant digit of the corresponding specified value. For instance,

02

<

pst

rst

Amplihlrla ofthe land Pre.Pit eignnl (\Alifhnu itwohble amplih |r1n)

Aperture Ratio (of the Land Pre-Pit after recording)
Byte Position

Band Pass Filter

Constant Linear Velocity

Carrier to Noise Ratio

DC Component suppress control
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DSV Digital Sum Value

ECC Error Correction Code
EDC Error Detection Code

HF High Frequency

ID Identification Data

LA Lead-out Attribute

ID[TA Inner Disk Testing Area
IEP ID Error Detection (code)
LAF Low-Pass Filter

LAP Land Pre-Pit

LYB Least Significant Byte

sl least significant bit

MEB Most Significant Byte

ms$b most significant bit

NBCA Narrow Burst Cutting Area
NRZI Non Return to Zero Inverted
ODTA Outer Disk Testing Area
orC Optimum Power Control
oTP Opposite Track Path

PBS Polarizing Beam Splitter
Pl Parity (of the) Inner(code)
PUL Phase Locked Loop

PO Parity (of\the) Outer (code)
P3N Physical Sector Number
PTP Rarallel Track Path

PUH Pick-Up Head

RBR Relative-Byte-Position

RBW

Resolution Bandwidth

RESYNC  Re-Synchronization

RMA
RMD
RS
SYNC

Recording Management Area

Recording Management Data

Reed-Solomon (code)

Synchronization
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7 General description of a disk

The 120 mm and 80 mm optical disks that are the subject of this Ecma Standard consist of two substrates
bonded together by an adhesive layer, so that the recording layers 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 Recordable Disk for Dual Layer (DVD-R for DL) may be either
double-sided or single-sided with respect to the number of recording layers. A double-sided disk has the
recording layers on the inside of each substrate. A single-sided disk has one substrate with the recording
layers 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 singte-sided(Type +S)disk:

Type 1S ¢onsists of a substrate, two recording layers with a space layer between them, an adhesive) laygr,
and a dummy substrate. Both recording layers can be accessed from one side only. The nominal,capacity is
8,54 Gbytes for a 120 mm disk and 2,66 Gbytes for an 80 mm disk.

Type 2S gonsists of two substrates, each having two recording layers with a space layer between them, and
an adhesipe layer. From one side of the disk only one pair of recording layers can be a¢cessed. The nominal
total capagity is 17,08 Gbytes for a 120 mm disk and 5,32 Gbytes for an 80 mm disk.

/Dummy Substrate
Adhesive Layer

Type / Recording Layer 1
Recording Layer 0

Substrate

T Entrance surface

Substrate
Recording Layer 0
Space Layer
Recording Layer 1
Type \\3 l<- Adhesive Layer
2S Recording Layer 1
Space Layer
Recording Layer 0
T Entrance surface Substrate

Entrance surface

Figure 1 — Disk outline
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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) Ferdimensional-measurements by-Forothermeasurements
temperature: 23°C+2°C 15°Cto 35°C

relative humidity: 45 % t0 55 % 45 % to 75 %

atmospheric pressure: 86 kPa to 106 kPa 86 kPa to 106 kPa

Unless otherwise stated, all tests and measurements shall be made in this test'€nvironment.

8.1.2 Operating environment
THis Ecma Standard requires that an optical disk which meets<{all mandatory requirements of this Ecma
Standard in the specified test environment provides data.finterchange over the specified fanges of
environmental parameters in the operating environment.

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

8.1.21  Environmental conditions during reading

THe disk exposed to storage conditions shall be conditioned in the operating environment for af| least two
hqgurs before operating.

temperature: -25°Cto 70 °C
refative humidity: 3.% 10 95 %
abisolute humidity: 0,5 g/m® to 60 g/m®
temperature gradient: 15 °C/h max.

relative humidity gradient: 10 %/h max.

THere shall be no condensation of moisture on the disk.

8.2 2—Environmental-conditions-duringrecording

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

temperature: -5°Cto55°C
relative humidity: 3 % to 95 %
absolute humidity: 0,5 g/m°to 30 g/m®

There shall be no condensation of moisture on the disk.
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8.1.3 Storage environment

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

the following properties:

temperature: -20°Cto 50 °C
relative humidity: 5% t0 90 %
absolute humidity: 1 g/m® to 30 g/m°
atmosphefic pressure: 75 kPa to 106 kPa
temperature variation: 15 °C /h max.
relative hymidity variation: 10 %/h max.

8.1.4 Transportation

This Ecma Standard does not specify requirements for transportation; guidance is-given in Annex S.

8.2 Saf

The disk ¢
foreseeab)

8.3 Fla
The disk
specified i
9 Refeg
The refer

measurel;
compone

9.1 Pic

9.1.1 PL

The optical system for measuring the optical parameters is shown in Figure 2. The optical system shall
easure-the parameters specified for the recorded disk. Different components and locations of {
ts-are’ permitted, provided that the performance remains the same as the set-up |n Flgure 2

used to m
componer

ety requirements

hall satisfy the requirements of Standard ECMA-287, when used in the intended manner or in 3
e use in an information system.

mmability

shall be made from materials that comply with ¢he flammability class for HB materials, or better,
h Standard ECMA-287.

rence measurement devices
ence measurement devicesswfor recorded disks and for unrecorded disks shall be used for t

hents of optical parameters for conformance with this Ecma Standard. The criti
ts of these devices have’/specific properties defined in this Clause.

k-Up Head (PUH)

H for measuring recorded disks

he
cal

optical sys

so as not to influence the accuracy of measurement. The combination of the polanzmg beam splitter C with
the quarter-wave plate D separates the incident optical beam and the beam reflected by the optical disk F.
The beam splitter C shall have a p-s intensity reflectance ratio of at least 100. Optics G generates an
astigmatic difference and collimates the light reflected by the recorded layer of the optical disk F for astigmatic
focusing and read-out. The position of the quadrant photo detector H shall be adjusted so that the light spot
becomes a circle the centre of which coincides with the centre of the quadrant photo detector H when the
ens is focused on the recorded layer. An example of such a photo detector H is shown in Figure 2.

objective |

10
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A Radial direction

I /\/b
AN

Quadrant photo

ISO/IEC 12862:2011(E)

Read Channel

moow>

la| Ip | Ic| I
detector H [ 1
H
Y
G
A B C D F

Laser diode F Optical disk
Collimator lens G Optics for the astigmatic focusing method

Polarizing beam splitter
Quarter-wave plate

Objective lens

H Quadrant photo detector
I3, Ib, {579 Output currents from the quadrant photo det

J d:C. coupled amplifier

Figure 2 — Optical\system of PUH for measuring recorded disk

THe focused optical beam used for reading data shall have the following properties:

Whvelength (A)
Pqlarization of the light

Pqlarizing beam splitter

Numerical apertdre

Li

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

650 nm + 5 nm
circular

shall be used unless
stated

0,60 £ 0,01

60 % to 70 % of the
intensity the objective
in radial direction, and
of the maximum inten

bctor

otherwise

maximum
lens level
bver 90 %

Wave front aberration after passing through
an ideal substrate
(Thickness: 0,6 mm and index of refraction: 1,56)

Normalized detector size on a disk

A = the total surface area of the quadrant photo detector of the PUH and

the tangential direction

0,033 A rms max.

ty level in

100 < A/(M?) < 144 upm?, in which

M = the transversal magnification factor from the disk to its conjugate plane near the quadrant photo

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

9.1.2 PUH for measuring unrecorded disks

The optical system for measuring the parameters is shown in Figure 3. The optical system shall be used to
measure the parameters specified for the unrecorded disk and for making 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 meagstrements:

A

I /\/b

Ic\-/ Iy

Laser

Collim
Polariz
Quartg
Object

m O O ™ »

detector G

fiode

btor lens

ing beam spl
r-wave plate

ve lens

Radial direction

Quadrant photo

H H
1 I’ 3

Read Channel-1

+ Read(Channel 2

i

I :
H Ha Tracking Channel

itter

Figure 3 — Optical system of PUH for measuring unrecorded disks

ariziao

C—1 1

m—anlittar O - aond o auartar saaova olaota N cbhaoll capnorata

F Optical disk
G Quadrant photo detector
H4, Ho, H3, H4 d.c.-coupled amplifier

la, Iv. Ic, Iy Output currents from the quadrant photo detector

The com

AL nicaono P17 N I
IPTTCT O ard—a quartCTwav e Pratc— o otriai ot paratc e orranocCopt a

beam from a laser diode A and the reflected optical beam from an optical disk F. The beam splitter C shall
have a p-s intensity reflectance ratio of at least 100.

12
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The focused optical beam used for writing and reading data shall have the following properties:

+10 nm
Wavelength (A) 650 nm

-5nm
Polarization of the light circular
Numerical aperture 0,60 £ 0,01

Light-intensityat-the-rm-of-the-pupil-of-the-objestive-lens overd0-Se-oi-the-maximum
intensity level in the radial
direction and over0 % of the
maximum intensity leval in the
tangential direction

Whve front aberration after passing through an 0,033 Arms max.
idgal substrate

(Thickness: 0,6 mm and index of refraction: 1,56)

Ng@rmalized detector size on a disk 100 < A/(Mz) < 144 ymf, in which

A = the total surface area of the quadrant photo detector of the PUH and

M = the transversal magnification factor from the disk to its conjugate plane near the quadrant ghoto
detector

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

9.2 Measurement conditions

9.2.1 Recorded and unrecorded disk

Clamping force 20Nzx05N
Clamping Zone See 10.4 and Annex A
T4pered cone angle 40,0°+ 0,5° see Annex E

9.2.2 Recorded/disk
Sdanning velocity at a Channel bit rate of 26,15625 Mbit/s 3,84 m/s £ 0,03 m/s

THe measuring conditions for the recorded disk operational signals shall be as specified in Annex F.

9.2:3—Unrecordeddisk
For recordings:

Scanning velocity at a Channel bit rate of 52,3125 Mbit/s 7,68 m/s £ 0,03 m/s
For measurements of Servo signals and Addressing signals (see 14.4 and 14.5):

Scanning velocity at a Channel bit rate of 26,15625 Mbit/s 3,84 m/s £ 0,03 m/s

The measuring conditions for the unrecorded disk operational signals shall be as specified in Annex J.
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9.3 Normalized servo transfer function

In order to specify the servo system for axial and radial tracking, a function Hg is used (equation I). It specifies

the nominal values of the open-loop transfer function H of the Reference Servo(s) in the frequency range
23,1 Hz to 10 kHz.

3iw

1 Wo 2 1+(.00
He(iw)==%x| — | x——— I
o) =3 (iw] — )

where
o = dnf
wp = Info

i = -1
fo is the 0| dB crossover frequency of the open loop transfer function.
The crosspver frequencies of the lead-lag network of the servo are given by

lead break frequency: f1=Ffox1/3

lag break frequency: fo=fox3

9.4 Reflerence servo for axial tracking

9.4.1 Rdcorded disk

For an open loop transfer function H of(the Reference Servo for axial tracking, |1+H| is limited |as
schematidally shown by the shaded surface of Figure 4.

Gain (dB)
86,0

66,0
62,3

4471
40,6

-
1
]
]
1
1
1

9,6 231 100 10 000

Frequency (Hz)

Figure 4 — Reference servo for axial tracking of recorded disk
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Bandwidth 100 Hz to 10 kHz

| 1+ H | shall be within 20 % of | 1+H; |.

The crossover frequency fg = ay / 2n shall be specified by equation (ll), where oyax shall be 1,5 times larger
than the expected maximum axial acceleration of 8 m/s2. The tracking error emax shall not exceed 0,23 um.
Thus, the crossover frequency fq shall be

fn = /M:i M:QQkHy (1)

TH

1
©o2m\ emax  2m\0,23x107°

e axial tracking error e, is the peak deviation measured axially above or below the 0 level,

Bandwidth 23,1 Hz to 100 Hz

40
66
86

44

+H | shall be within the limits defined by the following four points:

6 dB at 100 Hz (| 1+Hs | -20% at 100 Hz)

,0dB at 23,1 Hz (| 1+Hs | -20% at 23,1 Hz)

,0dB at 23,1 Hz (| 1+Hs | -20% at 23,1 Hz add 20 dB)
.1 dB at 100 Hz (| 1+Hs | +20% at 100 Hz)

Bandwidth 9,6 Hz to 23,1 Hz

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

9.4.2 Unrecorded disk
Fgr an open loop transfer function-Hxof the Reference Servo for axial tracking, | 1+H | is
schematically shown by the shaded surface of Figure 5.
Gain (dB)
86,0
66,0
56,3
44,1
40,6
32 m/szx\.\.
19,2 46,2 200 10 000
Frequency (Hz)
Figure 5 — Reference servo for axial tracking of unrecorded disk
© ISO/IEC 2011 - All rights reserved
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Bandwidth 200 Hz to 10 kHz

| 1+H | shall be within 20 % of | 1+Hs |.

The crossover frequency fg = ag / 2r shall be specified by equation (lll), where o shall be 1,5 times larger
than the expected maximum axial acceleration of 32 m/s2. The tracking error emay shall not exceed 0,23 pum.
Thus, the crossover frequency fq shall be

f_ 1 [3xamex _ 1 [3x32x15

=4 QkHz AT
Y AY 7

The axial

a.
A%

%V €max 2”\{0,23X10_6

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

max

Bandwidith 46,2 Hz to 200 Hz

| 1+H |
40,6 dB a
66,0 dB a
86,0 dB a

44,1 dB a

shall be within the limits defined by the following four points:

200 Hz (| 1+Hg | -20% at 200 Hz)

46,2 Hz (| 1+Hs | -20% at 46,2 Hz)

46,2 Hz (| 1+Hs | -20% at 46,2 Hz add 20 dB)
200 Hz (| 1+Hg | +20% at 200 Hz)

Bandwidfh 19,2 Hz to 46,2 Hz

| 1+H |

shall be between 66,0 dB and 86,0 dB.

9.5 Reflerence servo for radial tracking

9.51 Re

For an op
the shade

The radial

corded disk

en-loop transfer function,H,-of the Reference servo for radial tracking, | 1+ H | shall be limited wit
d area shown in Figure6.

track deviation isithe peak deviation measured radially inward or outward from the 0 level.

Bandwidth from 100 Hzto 10k Hz

| 1+H |

shall be-within 20 % of | 1+Hs |.

The crosg

over frequency fog = wg / 2n shall be given by the equation (IV), where oz shall be 1,5 times

nin

as

large as the expected radial acceleration of 1,1 m/s“ and epay shall not exceed 0,022 um. Thus the crossover

frequency

16

fo shall be:
fozi\/3><amax _ 1 3><1,1><1,56 — 2.4 kHz V)
2\ emax 21 0,022x10~
© ISO/IEC 2011 - All rights reserved


https://standardsiso.com/api/?name=37d56e1987e8560e156b0361aad7fb23

ISO/IEC 12862:2011(E)

Bandwidth from 23,1 Hz to 100Hz

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

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

Bandwidth from 9,6 Hz to 23,1 Hz

|1 f+ H | shall be between 69,2 dB and 89,2 dB.

Gain (dB)
89,2

69,2 |--mmmmmmmmmmoe
64,0 |——mmmmm

7,

47,3 poooooooooooois
43,7

PN Y S5 ST S
R S S S

»
o

231 100 10 000

Frequency (Hz)

Figure' 6 — Reference servo for radial tracking of recorded disk
9.5.2 Unrecordeddisk

Fdr an open-loop transfer function, H, of the Reference servo for radial tracking, | 1+ H | shall be limjited within
the¢ shaded\area shown in Figure 7.

THesradial track deviation is the peak deviation measured radially inward or outward from the 0 level

Bandwidth from 200 Hz to 10 kHz
| 1+ H | shall be within 20 % of | 1+H; |.

The crossover frequency fg = wg / 2 shall be given by the equation (V), where omax shall be 1,5 times as
large as the expected radial acceleration of 4,4 m/s® and emax Shall not exceed 0,022 um. Thus the crossover
frequency fq shall be:

fo=i [3X Umax _ 1 [3x44x5 o W)
2\ emax  21m)0,022x107°
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Bandwidth from 46,2 Hz to 200Hz

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

43,7 dB at 200 Hz (| 1+ Hs | - 20 % at 200 Hz)
69,2 dB at 46,2 Hz (| 1+ Hs | - 20 % at 46,2 Hz)
89,2 dB at 46,2 Hz (| 1+ Hs | - 20 % at 46,2 Hz add 20 dB)
47,3 dB af 200 Hz (1 1+ Hg | + 20 % at 200 Hz)

Bandwidfh from 19,2 Hz to 46,2 Hz

|1 + H | shall be between 69,2 dB and 89,2 dB.

Gain (dB)
89,2

19,2 46,2 200 10 000

Frequency (Hz)

Figure’7Z— Reference servo for radial tracking of recorded disk

10 Dimensional characteristics

Dimensional “characteristics are specified for those parameters deemed mandatory for interchange and
compatible “use of the disk. Where there is freedom of design, only the functional characteristics of the
elements described are indicated. Figures 8, 9 and 10 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.

18 © ISO/IEC 2011 - Al rights reserved
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v

v

\4

dio

Figure 8 — Areas of the disk

€1 max

Figure 9 — Rim area

\ 4
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\ dz
‘\ »
15,00 mm min.

Figure 10 — Hole of the assembled disk

10.1 Overall dimensions

The 120 npm disk shall have an overall diameter

d4 =120,00 mm £ 0,30 mm

The 80 min disk shall have an overall diameter

ds = 80,00 mm £ 0,30 mm

The centr¢ hole of a substrate or a dummy substrate shalbhave a diameter
+ 0,15 mm

do= 15,00 mm

- 0,00 mm

The diameter of the hole of an assembléd disk, i.e. with both parts bonded together, shall be 15,00 mm m{in.
See Figurg 10. There shall be no burron-both edges of the centre hole.

The edge [of the centre hole shall'be rounded off or chamfered. The rounded radius shall be 0,1 mm max. The
chamfer shall extend over a héight of 0,1 mm max.

The thickness of the disk;\including adhesive layer and label(s), shall be
+0,30mm

e;=1,20 mm
-0,06 mm

See Figure 8.

10.2 First transition area

In the area defined by diameter d, and
ds = 16,0 mm min.

the surface of the disk is permitted to be above the Reference Plane P and/or below Reference Plane Q by
0,170 mm max. See Figure 8.
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10.3 Second transition area
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. See Figure 8.

104 Clamping Zone

THis zone shall extend between diameter d, and diameter
dg|= 33,0 mm min.

E4ch side of the Clamping Zone shall be flat within 0,1 mm. The top side of the Clamping Zone, |.e. that of
Reference Plane Q shall be parallel to the bottom side, i.e. Reference Plane P within 0,1 mm.

Inthe Clamping Zone the thickness e, of the disk shall be
+ 0,20 mm

eol= 1,20 mm
-0,10 mm

Sqe Figure 8.

10.5 Third transition area

THis area shall extend between diameter dg and\diameter
dg|= 40,0 mm max. for the 120 mm diameter disk or
dg|= 37,0 mm max. for the 80 mm diameter disk.

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

h4[= 0,25 mm max.

or|below Reference)Plane Q by

ho|= 0,10 mm,max.

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

hy =0, Tomm max.

or below Reference Plane P by

h, = 0,25 mm max.

See Figure 8.
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10.6 R-Information Zone

The R-Information Zone on Layer 0 shall extend from d; = 44,00 mm min. which is the beginning of the Inner
Disk Testing Area to the beginning of the Lead-in Zone as specified in Clause 28.

The R-Information Zone on Layer 1 shall extend from d; = 44,00 mm min. which is the beginning of the Inner
Disk Testing Area to the end of the Lead-out Zone, as specified in Clause 28.

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

See Figur

10.6.1 Su
The main
- th

— th

10.7 Infd

The Infort
value of w

The Inforr
which is s

In the Info

10.7.1 Sy
The main
- th
- th

- th
- th

10.7.1.1

The Lead
in 26.3 an

E O.

b-divisions of the R-Information Zone

parts of the R-Information Zone are
e Inner Disk Testing Areas (IDTA)

e Recording Management Areas (RMA)

)rmation Zone

hich is specified in Table 1.

nation Zone on Layer 1 shall extend from the end of the:Lead-out Zone to diameter dqgthe value|
becified in Table 1.

Fmation Zone the thickness of the disk shall be equal to e, specified in 10.1. See Figure 8.

b-divisions of the Information zone
parts of the Information Zone are

e Lead-in Zone

e Data Zones

e Middle Zones
e ead-out Zone

Lead-in Zone

in Zone shall"extend on Layer O between the outer diameter of the R-Information Zone as specifi
d diameter.dg. See Figure 8.

hation Zone on Layer 0 shall extend from the beginning of the{Lead-in Zone to diameter dqg the

of

10.7.1.2

Data Zone

The Data Zone on Layer 0 shall start at

+0,0 mm

dg =48,0 mm

-0,08 mm

and shall end at

dg = 116,2 mm max. for the 120 mm diameter disk or

dg = 76,2 mm max. for the 80 mm diameter disk.

22
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See Figure 8.
The Data Zone on Layer 1 shall start at
dg = dg + 0.13 mm min.
and shall end at
-0,13mm

ad9' = do
-0,29 mm .

10.7.1.3 Middle Zone

THe Middle Zone on Layer 0 shall extend from diameter dg to diameter d4¢.
THe Middle Zone on Layer 1 shall extend from diameter dg to diameter dqg.
THe value of dqg depends on the length of the Data Zone as shown in Table~\,
Sge Figure 8.

10.7.1.4 Lead-out Zone

THe Lead-out Zone shall extend on Layer 1 between thevouter diameter of the R-Informatiory Zone as
specified in 26.3 and diameter dg.

Table 1 — End-of the Information Zone

Outer diameter dg of the Value of diameter dig
Data Zone

Less than 69,2 mm 70,0 +2)’0 mm min.

120 mm disk
69,2 mm to 116,2 mm dg + 0,8 mm min.
Less than 69,2 mm 70,0 +2)'0 mm min.

80mm disk
69,2 mm to 76,2 mm dg + 0,8 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 ym + 0,01 ym.

The maximum deviation of the track pitch from 0,74 ym shall be + 0,03 ym.

10.8.1 Track Path

In this standard, only the Opposite Track Path (OTP) is specified. Tracks are read starting on Layer 0 at the
inner side towards outer side, continuing on Layer 1 from the outer side towards inner side of a disk as shown
in Figure 11.

The spiral direction of Layer 1 is reversed from that of Layer 0.
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Opposite Track Path
! Spiral direction

(7

i
& Spiral direction
|

—>

e [:I : Data Zone
Layer 1: ;I;]he Iay(;a—r fatrther?t from | ‘Lead-in Zone
&\\\\\\\\% : Lead-out Zone

Layer O : The layer nearest to .
: Middle Zone

the read-out surface

Figure 11 — Track Path

10.9 Channel bit length

The R-Information Zone and Information Zone shall be recordedrin CLV mode. The Channel bit leng

averaged pver the Data Zone shall be 146,7 nm = 1,5 nm.

10.10 R|m area

The rim affea shall be that area extending from diameter

dq4=118,0 mm min. for the 120 mm disk or

dq4 = 78,0 mm min. for the 80 mm disk

to diametgr d,. In this area the top surface is permitted to be above Reference Plane Q by
hs = 0,1 njm max.

and the bgttom surface js\permitted to be below Reference Plane P by

hg =0,1 mm max.

of the rim proper shall be

The total tFickness of this area shall not be greater than 1,50 mm, i.e. the maximum value of e,. The thickne

R A bt
LA\ @ \V bl iV A ape v | ) [ e L V] v

jth

e3 = 0,6 mm min.

The outer edges of the disk shall be either rounded off with a rounding radius of 0,2 mm max. or be chamfered

over
h; =0,2 mm max.
hg = 0,2 mm max.

See Figure 9.
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10.11 Remark on tolerances

All heights specified in the preceding Clauses and indicated by h; are independent from each other. This
means that, for example, if the top surface of the third transition area is below Reference Plane Q by up to ho,
there is no implication that the bottom surface of this area has to be above Reference Plane P by up to hs.
Where dimensions have the same - generally maximum - numerical value, this does not imply that the actual
values have to be identical.

10.12 Label

THe label shall be placed on the side of the disk opposite the entrance surface for the information'tol which the
Iaiel is related. The label shall be placed either on an outer surface of the disk or inside the digk bonding
plane. In the former case, the label shall not extend over the Clamping Zone. In the latter case, the|label may
extend over the Clamping Zone. In both cases, the label shall not extend over the rim ef the centrg hole nor
over the outer edge of the disk. The label should not affect the performance of the disk:-’Labels shall not be
atfached to either of the read out surfaces of a double sided disk.

11 Mechanical parameters

11.1 Mass
THe mass of the 120 mm disk shall be in the range 13 g to 20 g-

THe mass of the 80 mm disk shall be in the range 6 g to 9@.

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-m2.
THe moment of inertia of the 80 mm disk; relative to its rotation axis, shall not exceed 0,010 g-mz.
11.3 Dynamic imbalance

THe dynamic imbalance of the 120 mm disk, relative to its rotation axis, shall not exceed 0,0025 g-m
THe dynamic imbalance-of the 80 mm disk, relative to its rotation axis, shall not exceed 0,0010 g-m.

11.4 Sense of'rotation

THe sense-afrotation 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.

The residual tracking error below 10 kHz, measured using the Reference Servo for axial tracking, shall be less
than 0,23 ym. The measuring filter shall be a Butterworth LPF, f. (-3dB): 10 kHz, slope: -80 dB/decade.
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11.5.2 Radial runout
The runout of the outer edge of the disk shall be less than 0,30 mm, peak-to-peak.

The radial runout of tracks at the rotational frequency determined by the scanning velocity shall be less than
40 ym and 60 um peak-to-peak, for Layer 0 and Layer 1 respectively.

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

The rms Wmmmmith
an integrgtion time of 20 ms, using the Reference Servo for radial tracking, shall be less than 0,016 um. The
measuring filter shall be a Butterworth BPF, frequency range (-3dB): 1,1 kHz, slope: +80 dB/decadet0.10 kHz,
slope: - 8() dB/decade.

12 Optical parameters
12.1 Re¢orded and unrecorded disk parameters

12.1.1 Index of refraction
The index|of refraction RI of the substrate shall be 1,55 + 0,10.

The index|of refraction of the space layer shall be 1,49 min. and (RI'+.0,10).

12.1.2 THickness of the transparent substrate

The thicknjess of the substrate or the thickness of the substrate including the space layer shall be determined
by its index of refraction as specified in Figure 12.

+ 15,um
The thickness of the space layer shall be: 55 m
-15um

The variafion of the space layer thickness shall be + 10 ym max. within a disk, and + 4 ym max. within one
revolution|of a disk.
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Figure 12 —{Substrate thickness as a function of the index of refraction
12.1.3 Angular deviation

THe angular deviation is the angle a between a parallel incident beam and the reflected beam. The incident
bgam shall have/a-diameter in the range 0,3 mm to 3,0 mm. This angle includes deflection due to the¢ entrance
surface and-to"unparallelism of the recorded layer, see Annex A, Figure A.1. It shall meet thg following

requirementswhen measured according to Annex A:

In[radial direction: a =0,80° max.

In tangential direction:  a = 0,30° max.

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, the reflectivity of the recorded layer(s) shall be 16 % to 27 % (PUH
with PBS).
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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 over the surface of the disk shall be less than + 0,05 P,. See
Annex H.

13 Operational signals for recorded disk

13.1 Measurement conditions

The operdtional signals shall be measured after recording 8/16 modulated data in more than 5 tracks.
The Pick-Up Head (PUH) shall be as specified in 9.1.1.

The measjurement conditions shall be as specified in 9.2.1 and 9.2.2.

The HF signal equalizing for jitter measurement shall be as specified in-Annex F.

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

The refergnce servo for axial tracking shall be as specified in*9:4.

The refergnce servo for radial tracking shall be as specified in 9.5.

13.2 Read conditions

The powef of the read spot shall not exceed'1,0 mW (continuous wave).

13.3 Regorded disk high frequency (HF) signals
The HF signal is obtained by summing the currents of the four elements of the quadrant photo detector. Thegse
currents are modulated by diffraction and reflectivity changes of the light beam at the recorded marks

representing the information”on the recorded layer. Recording power conditions are specified in Annex H. [All
measurements, except jitter are executed on the HF signal before equalizing.

13.3.1 M¢dulated.amplitude

The peak{to-peak value generated by the longest recorded mark and space is /4.

The peak value corresponding to the HF signal before high-pass filtering is /144-
The peak-to-peak value generated by the shortest recorded mark and space is /5.

The zero level is the signal level obtained when no disk is inserted.
These parameters shall satisfy the following requirements:
/14/ 1144 = 0,60 min.

/3/ /14 = 0,20 min.
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The maximum value of ( 144 max. - I144 min. ) / I144 Mmax. shall be as specified in Table 2.

:2011(E)

See Figure 13.
Table 2 — Maximum value of ( /144 max. - l144 min.) / l144 max.
Over each layer Over one revolution
PUH with PBS 0,33 0,15
PUH without PBS 0,20 0,10
13.3.2 Signal asymmetry

TH

-
wh

(

-~

13

Th
wh

TH

wh

13

e value of asymmetry shall satisfy the following requirements when a disk is recorded'at the optimum
regcording power P,. See Figure 13:

05 <[ (Man*+haL)/2-(lan+13.)/2]1/114<0,15

ere

1H * l141) ! 2 is the centre level of 114

(I3 + I31) / 2 is the centre level of /5.

.3.3 Cross-track signal

e cross-track signal is derived from the HF signal when low pass filtered with a cut off frequency|of 30 kHz

en the light beam crosses the tracks. See Figure 147 The low pass filter is a 1st-order filter.

e cross-track signal shall meet the following requirements:

=y - I

H =0,10 min.

ere Iy is the peak value of this'signal and It is the peak-to-peak value.

.4 Quality of signals

4.1 Jitter

er is the‘standard deviation ¢ of the time variation of the digitized data passed through the equalizer. The

Jit
jitt
nag

or of the*leading and the trailing edges is measured relative to the clock of the phase-lock
rmalized by the Channel bit clock interval.

Jit

13

er shall be less than 8,0 % of the Channel bit clock period, when measured according to Annex F.

.4.2 Random errors

loop and

A row of an ECC Block (see Clause 19) that has at least 1 byte in error constitutes a Pl error. In any 8

co

©lI

nsecutive ECC Blocks the total number of Pl errors before correction shall not exceed 280.
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13.4.3 Defects

The diameter of local defects shall meet the following requirements:

— for air bubbles it shall not exceed 100 um,
— for black spots causing birefringence it shall not exceed 200 um,
— for black spots not causing birefringence it shall not exceed 300 pm.

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

— the totdl Tength of defects Targer than 30 um shall not exceed 300 um,

— there g

13.5 Ser

The outpu

hall be at most 6 such defects.

vo signals

t currents of the four quadrants of the quadrant photo detector shown in Figure 15 are identified

/a, /b, /C al’d /d.

13.5.1 Differential phase tracking error signal

The differgntial phase tracking error signal shall be derived from the phase difference between diagonal pa
of detectofs elements when the light beam crosses the tracks: Phase (/; +/1.)<Phase (I, + I4) , see Figure
The differgntial phase tracking error signal shall be low-pass filtered with)a cut-off frequency of 30 kHz, §
Annex C. [This signal shall meet the following requirements, see Figure{6:

Amplitudge

At the positive 0 crossing At /T shall be in the range 0,5:to 1,1 at 0,10 um radial offset, where At is 1
average time difference derived from the phase differencg-between diagonal pairs of detector elements, and
is the Channel bit clock period.

Asymmetry

The asymmetry shall meet the following requirement, see Figure 16:

[T
T+ T

where

- T1listh
- T2isth

0,2

e positive-peak value of At/ T,
e negative peak value of At/ T.

irs
6.
ce

13.5.2 Tangential push-pull signal

This signal shall be derived from the instantaneous level of the differential output (/5 + Iy) - (Ip + ¢ ). It shall
meet the following requirement, see Figure 17:

30

[(Ia +Id)_ (Ib +/c)]pp

0<
l14

<09
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Figure 13 — Modulated amplitude
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Figure-14 — Cross-track signal
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/- \f/ Tangential direction
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Figure 16 — Differential phase tracking error signal
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Recorded mark

13.6 Grg

The output current of each quadrant photo detector element of the PUH are I57)y, I and Iy, see Figure 15.

The groove wobble signal is derived from the differential output when the light beam is following a track, and

[(la + o) -

The groove wobble signal shall meet the following requirements:

The lockir

CNR of thp groove wobble signal shall be greater than' 31 dB (RBW = 1 kHz).

The CNR
where the

ove wobble signal

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

Figure 17 — Tangential push-pull signal

s
lc + Ig)]-

of the groove wobble signal shall-be measured for the average value using a spectrum analyser
Resolution Bandwidth (RBW) setting is 1 kHz, see Figure 18.

Carrier level

32

Figure 18 — Measurement of the wobble CNR
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14 Operational signals for the unrecorded disk

14.1 Measurement conditions

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

the recordings necessary for disk measurements shall be as specified in 9.1.2.
— 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.
— The reference servo for axial tracking shall be as specified in 9.4.

— _The reference servo for radial frnnl{ihg shallbe as eponifinr’l TaMO HLY

14.2 Recording conditions

— | General recording strategy : In groove

— | Optimum recording power : Determined by OPC specified in Annex H
— | Optimum recording power range of all disks : 10,0 mW < Po < 32,0 mW

— | Bias power :Pb<0,7mW

— | Recording power window :Po £ 0,25 mW

14.3 Write strategy for media testing

Dyring the recordings necessary for disk measurements usingthe PUH specified in 9.1.2, the la
shiall be modulated according to the basic write strategy, see Figure 19.

Egch write pulse of length 5T to 11T and 14T consists;of two parts; a top pulse and last pu
representing the length of one clock period. The top pulsé and the last pulse are linked together by
pawer (Pm). The 3T and 4T marks are recorded using.the top pulse only.

THis write pulse modulation method is referred as:‘write strategy with Non-multi-pulse.

THe top pulse for a 3T and 4T mark is generated by starting its leading edge a short time after t
edge of the recording data, the trailing.edge of the top pulse is ended at the trailing edge of the reco
THe trailing edge of the top pulse caf be shifted and each shift (3Tdtop, 4Tdtop) and the top pulse wi
4Tltop) shall be given in the Write Strategy code, see 25.1.6.1. Each top pulse width shall be kept reg
the trailing edge shift.

THe write pulse of length.5T+t0 11T and 14T is generated by starting the leading edge of the top pu

edge of the recording\data. The write pulse width (nTwt), the top pulse width (nTtop) and the last p|
(nTrp) shall be given in the Write Strategy code, see 25.1.6.1.

THe off pulse.(Toff) is generated by starting at the trailing edge of the write pulses of all marks to be 1

THe lengthof the off pulse shall be given in the Write Strategy code, see 25.1.6.1.

ser power

se with T
he middle

ne leading
ding data.
dth (3Ttop,
ardless of

se a short

e after the leading edge of the recording data, the trailing edge of the last pulse is ended at the trailing

ulse width

ecorded.

top pulse and the Iast pulse can be shifted along the time axis independently. The shift of the lea
(Tid, Tid2) and of the trailing edge (Ttr, Ttr2) shall be selected according to the preceding space length (Tsp)
and the recording data length (Twd). Each pulse width is changed when each edge is shifted.

iges of the
ding edge

The detailed parameters for the adaptive write pulse modulation shall be given in the Write Strategy code,

see 25.1.6.1.

The recording power ratio of the optimum recording power and the optimum middle power (Po/Pm)
the Write Strategy code, see 25.1.6.1.
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Recording data de= aT T5p= aT Tq=6T
IR !
3Tmp ! nTtoD nTIn
. b —)i—(ﬂm
Write pulse  |po | pm ! nTwt
Ffb Tor Toff
Zero |evel ; : '
i +T,, :+T|A0
+Tm_,~ﬂ_ i ir | |d+(_ T, | Sl :
T i -T m ? j
Adaptjive Po ; l ' : I P
. Pm i : !
Write jpulse : | : | S SN
Pb i — ;Ttrz
Zero level : ! :
+ —o—> -
direction
Figure 19 — Write pulse modulation
14.3.1 Dgfinition of the write pulse
The write pulse from the objective lens shall be as shown inFigure 20.
The rise times (T,) and fall times (T¢) shall not exceed-2 ns.
i Ttop : (3T84T) |
R A
N S
)
Dl_ —_~
(o] o, pfe = | N T ).
° ol I R L o
(o)
o &
o
[en) 4
o)
a
1 Zero level
Figure 20 — Write pulse
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14.4 Servo signals

The output currents of the four quadrants of the quadrant photo detector are I, I, I, and Iq, see Figure 21.
The photo detector elements (/5 and /,,) are located at a greater radius than elements (/. and Iy).

14.4.1 Radial push-pull tracking error signal
The radial push-pull tracking error signal is derived from the differential output of the detector elements when

the light beam crosses the tracks and shall be [(I + Ip) - (Ic + Id)] The rad|aI push pull trackmg error signal
= YMlaY- ered with a

re 21 are

PRb, PPa = [(la+ ly) - o+ la) lac./ | (la+ Io+ Io+ Ig) [ .

|( Ig+ g+ 1.+ Id)|d_c shall be measured from zero level to the average level of I( Ip+ g+ 1.+ )|a_c (see
Figure 22).

THe radial push-pull ratio (PPr) is defined as:

PRr = PPb / PPa.

THe above parameters shall meet the following requirements:

— | PPb signal amplitude : 0,22 <PPb <0,44

— | Push Pull ratio : 0,5<PPr<1,0

— | Variation in PPb signal : APPb <15 %

where APPb = [(PPb) max. - (PPb) min.] / [(RPb) max. + (PPb) min.]

— [ APPDb shall be measured over therentire disk surface (from 22,0 to 58,6 mm for 120 mm disk and to
38,6 mm for 80 mm disk).

/] | Li
a/\fb//l_lght beam
—>
\/ Tangential direction
/

C

Figure 21 — Quadrant photo detector
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(Ia+lb+lc+ld)a.c.

(Ia+lb+lc+ld)d.c.
Groove l
[} | \

[(Fa+Ip)-(Ic+lg)la.c.

4_
Centre hol l Differential signal

| U+,

L IR M LA LR T

Figure 22 — Radial-push-pull tracking error signal
14.4.2 Ddfects

The requifements shall be as specified in 13.4.3.

14.5 Addressing signals

The output currents of the-four quadrants of the split photo detector are I, I, I and Iy as shown in Figure 21.

14.5.1 Land Pre=Rit’signal

The Land [Pfe;Pit signal is derived from the instantaneous level of the differential output when the light bean i
following Y —{fs e tat—st
specified in 9.1.2 before and after recording.

The Land Pre-Pit signal amplitude before recording (LPPb) shall be defined as:
LPPb = |(fa+ Ip) - (lo + Ia) lop / | (fa + Ip + Ie + Ig) | 4.c. See Figure 22 and 23.

|(Ia + 1) - (I + /d)|o-p shall be measured at the average point of maximum and minimum signals and the
bandwidth of the photo-detector amplifiers shall be higher than 20 MHz.
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|( Io+ 1y + Ic + Id)|d_c. shall be measured when the light beam is following a track and shall be low pass
filtered with a cut-off frequency of 30 kHz.

The aperture ratio of the Land Pre-Pit after recording (AR) shall be defined as:
AR=APmin. / APmax.

APmin. and APmax. are the minimum and the maximum values of the Land Pre-Pit signal amplitude
AP = |( Io+1Ip)- (I + /d)| without the wobble amplitude.

Sqe Figure 23 and Annex M.
THe above parameters shall meet the following requirements:

— | Signal amplitude before recording: 0,18 < LPPb < 0,28

— | Aperture ratio after recording: AR>12 %

AR > 10 %, when 0,23 < LPPb < 0,28
— | Block error ratio before recording: BLERb <3 %

— | Block error ratio after recording: BLERa <5 %

THe Half Maximum Full Width of LPPb signal shall be larger than 1T.
THe Land Pre-Pit on the outer side of the track shall be detected when the laser beam is following the track.

Fgr the measurement of the Block error ratio of the Land Pre-Pit data, the parity A errors bgfore error
correction shall be measured over 1000 ECC Blocks.

3

|(la*lp)-(Ic+1d)lo-p

4

(a) Before recording for measuring LPPb

R Ly
= | —] AP max

\\

(b) After recording for measuring AR

Figure 23 — Land Pre-Pit signal
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14.5.2 Groove wobble signal

The groove wobble signal is derived from the differential output when the light beam is following a track, and is
[(I5 + Ip) - (I.+ I9)]. The groove wobble signal shall be measured by the PUH specified in 9.1.2 before and after

recording.
The groove wobble signal amplitudes before recording (WOb) and after recording (WOa) are defined as:

WOb, WOa = [(/5 + Ip) - (Ic *+ Ig)] pp

The above¢ parameters shall meet the following requirements:

The lockirlg frequency for the groove wobble shall be 8 times the SYNC Frame frequency.
See Clauge 21.

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

CNR of W|Oa 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 24.

Carrier level

Figure'24 — Measurement of the wobble CNR
The normélized Wobble signa{NWO) is defined to derive the wobble amplitude in nanometres.

NWO = WOb / RPS and‘its value shall be 0,06 < NWO < 0,12 where RPS is the peak to peak value of the
radial push-pull signals[(/5 + Ip) - (Ic + Ig)] before recording, when the light spot crosses the tracks and is lpw

pass filtered with a‘eut-off frequency 30 kHz.

14.5.3 Rglation'in phase between wobble and Land Pre-Pit

The groove wobble signal and Land Pre-Pit signal are derived from the differential output currents
[(I5 + Ip) - (I.+ I9)]. Therefore, when the photo detector elements (/,, /) are located at the outer side of the disk

and groove wobble is regarded as a sine wave, the relation in phase between groove wobble and Land Pre-
Pit (PWP) shall meet the following requirement:

PWP =-90° + 10°.

The PWP value shall be measured as the phase difference between the largest amplitude point of the LPP
signal and the averaged zero crossing point of the wobble, see Figure 25.

The PWP value shall be measured before recording.
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Zero crossing

e R

Figure 25 — Relation in phase between wobble and Land Pre-Pit

15 Data Format

18.1 General

THe data received from the host, called Main Data, is formatted in a number of steps before being recorded on
the disk. It is transformed successively into:

— | aData Frame,

— | a Scrambled Frame,
— | an ECC Block,

— | aRecording Frame,
— | aPhysical Sector.

THese steps are specified in the following Clauses.

16 Data Frames

A Data Frame shall consist of 2°064 bytes arranged in an array of 12 rows each containing 172 bytes, see
Figure 26. The first row shall start with three fields, called Identification Data (ID), the check bytes ¢f ID Error
D{tection Code (IED), and RSV, followed by 160 Main Data bytes. The next 10 rows shall each c¢ntain 172
Main Data bytes and the last row shall contain 168 Main Data bytes followed by four check bytgs of Error
Dgtection Code (EDE). The 2 048 Main Data bytes are identified as D to D, g47.
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172 bytes
4 bytes | 2 bytes| 6 bytes

ID IED RSV Main Data 160 bytes ( Dq to D459 )

Main Data 172 bytes ( D4gg to D334 )
Main Data 172 bytes ( D172 to D5p3 )

12
rows

Main Data 172 bytes (D1 g78 to D1 g79)

Main Data 168 bytes (D1 880 to D2 047) EDC

4 bytes

Figure 26 — Data Frame

16.1 Identification Data (ID)

This field ghall consist of four bytes. Within these bytes the bits shall be numbered consecutively from bg (I$b)
to bz1 (mgb), see Figure 27.

b34 bog bo3 bo

Sector Information Sector Number

Figure 27 — Identification Data (ID)

D31 b30 b2g b2sg b7 and bag b2s b24
Sqctor Tracking Reflectivity Reserved Zone type Data type Layer
Format type method number

Figure 28 — Sector Information of the Identification Data (ID)

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

The bits of the most significant byte shown in Figure 28, the Sector Information, shall be set as follows:

a) Sector formattype  bit bgq shall be set to ZERO, indicating the CLV format type
specified for Read-only disk and Recordable disk.

b) Tracking method bit b3g shall be set to ZERO, indicating Differential Phase tracking.
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Reflectivity bit bog shall be set to ONE, indicating the reflectivity is less than or

equal to 40 %, measured with PBS PUH.

Reserved bit byg shall be set to ZERO.

Zone type bit bo7 and bit bog 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 ONE ONE in the Middle Zone.

Ot

16

W
by,
fol

wh

o
P(

16

Data type bit bos shall be set to ZERO, indicating Read-Only data.
shall be set to ONE, indicating Linking data (see G

Layer number bit bog shall be set to ZERO, indicating Layer 0!
shall be set to ONE, indicating Layer 9-

her settings are prohibited by this Ecma Standard.

.2 ID Error Detection Code

hen identifying all bytes of the array shown in Figure 23 as C;jfori="0 to 11 and j = 0 to 171,
tes for ID Error Detection code (IED) are represented by Cq  for§= 4 to 5. Their setting shall be o
ows:

5 .
IED(x) = Y Cg j x°~ =1(x) x* mod Gg(x)
j=4
ere

3
I(x) = 2, Co, x37
j=0

1
Ge(x) =11 (x + o)

k=0
epresents the-primitive root of the primitive polynomial

) = x 8+ F+ x3 +x2 + 1

.3'RSV

lause 23).

the check
btained as

This field shall consist of 6 bytes. Their setting is application dependent, for instance a video application. If this

Se

tting is not specified by the application, the default setting shall be all ZEROs.

16.4 Error Detection Code

This field shall contain four check bytes of Error Detection Code (EDC) computed over the preceding
2 060 bytes of the Data Frame. Considering the Data Frame as a single bit field starting with the most
significant bit of the first byte of the ID field and ending with the least significant bit of the EDC field, then this
msb will be b4g 511 and the Isb will be by. Each bit b; of the EDC shall be as follows for i = 31 to 0:

©lI
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0
EDC(x) = 2. b, x' = I(x) mod G(x)
=31
where:
32
I(x) = X b x!
=16 511

2 24 V. 4
O X) =X T X7 T X" 7T 1.

17 Scrambled Frames

The 2 044 Main Data bytes shall be scrambled by means of the circuit shown in Figure 29 which shall cons
of a feedfack bit shift register in which bits r; (msb) to rg (Isb) represent a scrambling byte at each 8-bit sh

ist
ift.

At the beginning of the scrambling procedure of a Data Frame, positions rq4 to rghall be pre-set to the

value(s) specified in Table 3. The same pre-set value shall be used for 16 conseeutive Data Frames. Af
16 groups| of 16 Data Frames, the sequence is repeated. The initial pre-set number is equal to the val
represented by bits by (msb) to bit by (Isb) of the ID field of the Data Frame. Table™3 specifies the initial pre-

value of the shift register corresponding to the 16 initial pre-set numbers.
Table 3 — Initial value of shift register
Initial pre-set Initial value Initial pre-set Initial value
number number
(0) (0001) (8) (0010)
(1) (5500) (9) (5000)
(2) (0002) (A) (0020)
(3) (2A00) (B) (2001)
(4) (0004) (C) (0040)
(5) (5400) (D) (4002)
(6) (0008) (E) (0080)
(7) (2800) (F) (0005)
—>®
| y
g T3 | M2 |1 |Mo | o[B8 | 7 |Tfe|Tfs | T4 |3 |ra|nr ro

ter
ue
set

Fi 56— Feedbackshiftregistert . bled

The part of the initial value of r; to rg is taken out as scrambling byte Sp. After that, 8-bit shift is repeated
2 047 times and the following 2 047 bytes shall be taken from ry to rg as scrambling bytes S to Syg47. The

Main Data bytes Dy of the Data Frame become scrambled bytes D’y where
D’k =Dk ® SkaI' k=0to 2047

@ stands for Exclusive OR.
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An ECC Block is formed by arranging 16 consecutive Scrambled Frames in an array of 192 rows of 172 bytes
each, see Figure 30. To each of the 172 columns, 16 bytes of Parity of Outer Code are added, then, to each
of the resulting 208 rows, 10 bytes of Parity of Inner Code are added. Thus a complete ECC Block comprises
208 rows of 182 bytes each. The bytes of this array are identified as B;; as follows, where i is the row number

and j the column number.

Bjjfori=0to 191 andj =0 to 171 are bytes from the Scrambled Frames

B;f for i=192 to 207 and j = 0 to 171 are bytes of the Parity of Outer Code
B;jifor i=0 to 207 and j = 172 to 181 are bytes of the Parity of Inner Code
« 172 bytes >le Pl
10 bytes
Bo,o Bo,1 Bo,170 | Bos71 | Boa72 Bo,181
B1,o B1,1 B1170 | B1,a71 | Brarz B1 181
B2o B2,1 B2170 | B2171 | B2 B2 181
192 ~ ~ -~ = = = - -
ows
B1soo | Bisg,1 B1gg,170" |B189,171 |B189,172 B1go, 181
B1ooo | B19o,1 B1g0,170 [B190,171 |B190,172 B190,181
v Bio1o | B1ot,1 B191,170 [B191,171 [B191,172 B191,181
A
B1g20 | B1o21 B192,170 [B192,171 [B192,172 B192,181
)O 7 7~ ~ P P ~ P & 7~
16 rows T g il ’ T T T T
l B2o70 | B2o71 B207,170 |B207,171 [B207,172 B207,181
Figure 30 — ECC Block

© ISO/IEC 2011 - All rights reserved
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The PO and PI bytes shall be obtained as follows:

In each of columns j = 0 to 171, the 16 PO bytes are defined by the remainder polynomial Rj(x)

to form the outer code RS (208,192,17).
207
Ri(x) = 2. Bi; X207 = |j(x) x'6 mod Gpy(X)
=192
where:
191
li(x) = 2. Bij x19™
i=0
15
Gpo(x) =IT (x + oK)
k=0
Inf each of rows j = 0 to 207, the 10 Pl bytes are defined by the remaindér polynomial Rj(x)

fg

w

o is the pr

19 Recq

Sixteen R
of an ECC

m =i+ int

m =13 (i

rm the inner code RS (182,172,11).

181
R(x) = 2, Bijx"814 = 1(x) x'° mod Gp,(x)

=172
here:
171
() =2 B;; x171J
=0
9
Gp(x) =IT (x + oK)
k=0
mitive root of the primitive polynomial P(x) = x8 + x* + x3 + x2 + 1.

prding Frames

ecording Frames shall be obtained by interleaving one of the 16 PO rows at a time after every 12
Block, see Figure 31. This is achieved by re-locating the bytes B;; of the ECC Block as By, , for

[i/12] and'n = for i< 191

19M.21and n =jfori>192

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

[OWS

Thus the 37 856 bytes of an ECC Block are re-arranged into 16 Recording Frames of 2 366 bytes. Each
Recording Frame consists of an array of 13 rows of 182 bytes.

44
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2(

Th
lin
Sp
a

co

TH

< 182 bytes P
T Bog | [Bo.171 | Boarz | — | Bo.tst ?
Recording
132 ~  Frame
rows No. 0
B11’0 .......................................... B11,171 B11’172 B11,181
4 B192’0 ........................................... B192,171 B192’172 B192,181
N T e ——— [Bizir1 | Bizazz | - | Bizigr | &
Recofding
13 ~ < oFrame
rows| No. 1
Bogo | - B23.171 |B23 172 Bo3181
4 B193,0 .......................................... B1g3,171 B1g3’172 B193,181
A [Bigoo [ - | B1go,171] B1sg,172) -+ | B1so,181 f
Recording
132 -~ Frame
rows No. 15
B191‘0 .......................................... B191’171 B191’172 ----- B191,18
! 8207,0 .......................................... 8207’171 8207’172 ..... 8207,181

) Modulation

16-bit Code Words
—>

Figure 31 — Recording Frames obtained from an ECC Block

NRZ conversion

16 Ch

Exclusive-OR

NRZI

e 8-bit bytes of each Recording Frame shall be transformed into 16-bit Code Words with the

itation that between 2 ONEs there shall be at least 2 ZEROs and at most 10 ZEROs (RLL 2,10)
ecifies the conversion(Tables to be applied. The Main Conversion Table and the Substitution Tal
16-bit Code Word for’each 8-bit bytes with one of 4 States. For each 8-bit byte, the Tables in
rresponding Code’Word, as well as the State for the next 8-bit byte to be encoded.

e 16-bit Code-Words shall be NRZI-converted into Channel bits before recording on the disk, see

annel bits
converted puls

run length

Annex G
ble specify
dicate the

Figure 32.

T |«

T =1 channel clock period

Figure 32 — NRZI conversion
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21 Physical Sectors

The structure of a Physical Sector is shown in Figure 33. It shall consist of 13 rows, each comprising two Sync
Frames. A Sync Frame shall consist of a SYNC Code from Table 4 and 1 456 Channel bits representing the
first, respectively the second 91 8-bit bytes of a row of a Recording Frame. The first row of the Recording
Frame is represented by the first row of the Physical Sector, the second by the second, and so on.

Recording
and so on

32 —>«——1456—>«—32 >|«——1 456——>
1 SYQ SY5
SY1 SY5
SY2 SY5
SY3 SY5
SY4 SY5
SY1 SY6
13 SY2 SY6
rows SY3 SY6
SY4 SY6
SY1 SY7
Sy2 SY7
SY3 SY7
SY4 SY7
<«———Sync Frame ———=%«———S8ync Frame ——»

Figure 33 — Physical Sector

shall start with the first Sync\Frame of the first row, followed by the second Sync Frame of that rqw,

row-by-row.

46
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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 0000000000010004
SY3 = 0000100000000100 0000000000010001 / 0000100001000100 000000000001.0001
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 0000000000010001
SY5 = 0010001001000100 0000000000010001 / 0010001000000100-0600000000010001
SY6 = 0010010010000100 0000000000010001 / 0010000010000100 0000000000010001
SY7 = 0010010001000100 0000000000010001 / 0010010060000100 0000000000010001
State 3 and State 4
Primary SYNC Codes Secondary SYNC Codes
(msb) (Isb) (msb) (Isb)
SYO0 = 1001001000000100 0000000000010001 / 1001001001000100 0000000000010001
SY1 = 1000010001000100.0000000000010001 / 1000010000000100 0000000000010001
SY2 = 1001000001000100 0000000000010001 / 1001000000000100 0000000000010001
SY3 = 1000001001000100 0000000000010001 / 1000001000000100 0000000000010001
SY4 = 10804100001000100 0000000000010001 / 1000100000000100 0000000000010001
SY5 ,~,4000100100000100 0000000000010001 / 1000000100000100 0000000000010001
SY6 = 1001000010000100 0000000000010001 / 1000000001000100 0000000000010001
SY7 = 1000100010000100 0000000000010001 / 1000000010000100 0000000000010001

The Physical Sector is a sector after the modulation by 8/16 conversion which adds a SYNC Code to the head

of every 91 bytes in the Recording Frame.

22 Suppress control of the d.c. component

To ensure a reliable radial tracking and a reliable detection of the HF signals, the low frequency content of the
stream of Channel bit patterns should be kept as low as possible. In order to achieve this, the Digital Sum
Value (DSV, see 4.10) shall be kept as low as possible. At the beginning of the modulation, the DSV shall be
setto 0.
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The different ways of diminishing the current value of the DSV are as follows:

a) Choice of SYNC Codes between Primary or Secondary SYNC Codes.

b) For the 8-bit bytes in the range 0 to 87, the Substitution Table offers an alternative 16-bit Code Word for
all States.

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

In the cag
computed
lowest | D
byte is en
occurs.

Whilst cag
streams a
2 or 3 inst

1) Comy

2) If the
strea
repre

3) |Ifthe
c)is

In both g
implemen

The proce
case c) hg
selected.
Sync Frarn
permanen
actual val
for the DS

use of the difference between the bit patterns of the Primary and Secondary SYNC Codes.

es b) and c), there are two possibilities to represent an 8-bit byte. The DSV ofyeach stream

5V is selected and duplicated to the other stream. Then, one of the representations of the next 8-
ered into Stream 1 and the other into Stream 2. This operation is repeated.gach time case b) or

e b) always occurs at the same pattern position in both streams, casé c) may occur in one of {
hd not in the other because, for instance, the next State prescribed by the previous 8-bit byte can
bad of 1 or 4. In that case the following 3-step procedure shalldbe ‘applied:

are the | DSV s of both streams.

|DSV| of the stream in which case c) occurs is snidller than that of the other stream, then f
M in which case c) has occurred is chosen and duplicated to the other stream. One of f
sentations of the next 8-bit byte is entered into this stream and the other into the other stream.

| DSV| of the stream in which case c¢) hase¢curred is larger than that of the other stream, then cg
gnored and the 8-bit byte is represented-according to the prescribed State.

ases b) and c), if the |DSV|s ‘are equal, the decision to choose Stream 1 or Stream 2
ation-defined.

dure for case a) shall b& as follows. At the end of a Sync Frame, whether or not case b) and
ve occurred, the DSV(ofithe whole Sync Frame is computed and the stream with the lower | DSVI
f this DSV is greatér’than + 63 or smaller than -64, then the SYNC Code at the beginning of {

he changed from“Primary to Secondary or vice versa. If this yields a smaller | DSV|, the change

hes of the DSY may vary between -1 000 and +1 000, thus it is recommended that the count ran
V be at léast from -1 024 to +1 023.

is

up to the 8-bit byte preceding the 8-bit byte for which there is this choice. The, 'stream with the

bit
c)

he
be

he
he

S

or
is
he
is

t, if the | DS\/his-not smaller, the original SYNC Code is retained. During the DSV computation, the

oe

23 Link

i_n_g scheme

The linking scheme is specified for appending data in the Incremental recording mode. It consists of three
types of linking methods named 2K-Link, 32K-Link and Lossless-Link.

23.1 Structure of linking

The appended data shall be recorded from or to the Linking sector, which is the first Physical Sector of the
ECC Block and it contains the linking point.

On each linking operation, the data recording shall be terminated at the 16th byte in the first Sync Frame of
the Linking sector and shall be started at the 15th to 17th byte in the first Sync Frame of Linking sector. When

48
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a disk is in the case of Figure 34 (b), Block SYNC Guard Area shall be located in the first ECC Block before

linking and becomes a part of the Linking Loss Area after linking.

The ECC Block address of Layer 0 shall be continuously decreased from the inside to the outside of a disk,
however, the ECC Block address of Layer 1 shall be continuously decreased from the outside to the inside of

a disk.

23.2 2K-Link and 32K-Link

A Linking Loss Area shall be allocated in cases of 2K-Link and 32K-Link to prevent any degradation of the

and 36 (32K-Link) and shall have a minimum size of 2 048 bytes and 32 768 bytes respectivelyMAl
in the Linking Loss Area shall be set to (00).

THe Data type bit (see 16.1) of the sector followed by a sector belonging to the Linking-Loss Area s
to|ONE, but the Data type bit of the Linking sector is always set to ZERO. See Figures)35 and 36.

data reliability due to the influence of linking. It may contain padding sectors as shown in Figures 3&1 (2K-Link)
I

Main data

hall be set

THe last recorded sector in each RZone shall be recorded by using 2K-Link op’32K-Link and its Data type bit

shiall be set to ONE.

23.3 Lossless-Link

THe linking without Linking Loss Area, as shown in Figure 37, is<allowed and referred to as Los
THere is no sector which has the Data type bit of ONE in this linking scheme.

sless-Link.
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ECC block address (X+1) ECC block address (X)

< ala
< L

Linking sector

\ 4

&
<

SYNC *End of recording
/
)) Padding ¥

sectors

16 bytes

+Start of recording

15t0 17

V2 ST )

& ala n

First Sync frame Second Sync frame

v

A

Linking Loss Area (32 K-Link)

(a) Linking at just after the Recorded Area

ECC block address (X+1) ECC block address (X)

Y

< &
< Ll

L Block SYNC Guard Area
¢Start of recording

v

15to 17
s &—SYNC ) / ))

>

>

SYNC\ | First Sync frame I "setond Sync frame

) Padding Y
} sectors 16 bytes

*End of recording

A 4

A

Linking sector

v

A

Linking Loss Area (32 K-Link)

(b) Linking at just before the Recorded Area

Figure 34 — Structure of Linking

«——=—ECC Block > ¢ ECC Block———»

‘IIIIIIIIIIII
Padding sectors: (00)

Last recorded address L k= « |:| Linking Loss Area
inki t
inking sector Data: (00)

I Data type: ONE

Figure 35 — Structure of ECC Block with Linking Loss Area of 2 048 bytes (2K-Link)
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«—— FCC Block > e ECC Block——»

T T T T T T T T T
Padding sectors: (00)

A

Last recorded address . k; D |:| Linking Loss Area
_ ¢
inking sector Data: (00)

I Data type: ONE

«—ECC Block >« ECC Block—">

» &
l

Linking secter

Figure 37 — Structure of ECC'Block without Linking Loss Area (Lossless-Link)

24 General description of the’Information Zone

Th
Zd
Th
Th

e Information Zone extending over two layers shall be divided in four parts: the Lead-in Zone
nes, the Lead-out Zone and the Middle Zones. The Data Zones are intended for the recording of |
e Lead-in Zone contains control information. The Lead-out Zone allows for a continuous smooth
e Middle Zones fagilitate layer jump at the end of the Data Zone on Layer 0 and allows for a ¢

snooth read-out and-read-in on each layer.

24

Th
ar

.1 Layoutof the Information Zone

e Information Zone on Layer 0 shall be sub-divided as shown in Table 5. The values of the radi

Figure 36 — Structure of ECC Block with Linking Loss Area of 32 768 bytes (32K-Link

A

~——

the Data
Nain Data.
read-out.
ontinuous

indicated

D
e

b nominal values for the first Physical Sector and the last track of the last Physical Sector of a zong.

The Information Zone on Layer 1 is also sub-divided according to the zone allocation on Layer 0 as shown in
Table 6. Tracks are read from the outer side towards inner side of a disk on Layer 1.

©lI
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Table 5 — Layout of the Information Zone on Layer 0

Nominal radius Start Sector Number of
in mm Number Physical
Sectors
Lead-in Zone (024440) 4 0384
Initial Zone
Buffer Zone 0 (02E200) 512
R-Physpal Format (02E400) 3072
Informatipr-Zene
Referende Code (02F000) 32
Zone
Buffer Zgne 1 (02F020) 480
Control Data Zone (02F200) 3072
Extra Bofder Zone (02FE00) 512
Data Zone 24,0torq (030000)
Middle Zone rq to 35,0 min. ryto(rq +0,4)
for 120 mm disk when when
r{ < 34,6 34,6 <rq<58,1
Middle Zone rq to 35,0 min. rqto (r1 +0,4)
for 80 mm disk when when
ry < 34,6 34,6 <rq< 381

Table 6 — Layout of the Information Zone on Layer 1

Nominal radius Start Sector Number End Sector Number

Same inner radius(as

Lead-out Zone the Lead-in Zone on End Sector number of (FD97DF)
the Data Zone + 1

Layer 0 towrp

Bit inverted value to the

Data Zone rotors last sector number of the Start Sector number of the
Lead-out Zone -1
Data Zone on Layer 0
Middle Z4one Bit inverted value to the staft

13't0 Same outer radius

for 120mm and as Layer 0

80mm disks

sector number of the Middl
Zone on Layer 0

14

24.2 Physical-Seetorntmbering—-———————————— |

Physical sectors on the track shall not possess any gap and shall be placed continuously from the beginning
of the Lead-in Zone to the end of the Middle Zone, as well as from the beginning of the Middle Zone to the end
of the Lead-out Zone.

The Physical sector numbers of Layer 0 shall continuously increase from the beginning of the Lead-in Zone to
the end of the Middle Zone, however, the physical sector numbers of Layer 1 shall take the bit inverted value
to that of Layer 0 and shall continuously increase from the beginning of the Middle Zone (outside) to the end
of the Lead-out Zone (inside). The first sector number of the Data Zone on Layer 1 shall be the bit-inverted
number of the last sector number in the Data Zone on Layer 0. The bit-inverted number shall be calculated so
that the bit value of ONE becomes that of ZERO and vice versa.
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Sectors on each layer with bit-inverted sector numbers to each other are at almost the same distance from the
center of the disk.

The sector numbers shall be calculated by letting the sector number of the sector placed at the beginning of
the Data Zone located after the Lead-in Zone be 196608 (03 0000). See Figure 38.

TH

Physical
sector
number

Initial Zone,

Buffer Zone

) Lead-in Zone, Middle Zone and Lead-out Zone

.1 Lead-in Zone

Buffer Zone 0,
R-Physical Formatinformation Zone,
Reference Codg Zone,

Contro¥Data Zone,
Extraz:Border Zone.

elSector number of the first Physical Sector of each part is indicated in Figure 39 in hexadecimal

Physical sector number
of Layer 1 *X X+1
Lead-out Zone Data Zone
Lg
bR : L9
Lead-in Zone Data Zone Middle £
*X X+ 1
Physical sector number
of Layer 0
(02FFFF) J L (03 0000) —® Radius

* The sector number X shall be calculated so that each,bit value of X is inverted meaning O
replaced by ZERO and vice versa.

The sector number X shall be a multiple of 16.

Figure 38 — Physical‘Sector numbering

1,

yer 1
yerQ

NE is

e Lead-in Zone is the innermost zone of the Information Zone on Layer 0. It shall consist of the following
rts, see Figure 39:

notation.
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Sector N0.148 544

Sector N0.188 928

Sector No.189 440

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

Sector No.(024440)
(Lead-in start)

Buffer Zone 0
512 Physical Sectors
with the Main Data set to (00)

Sector No.(02E200)

R-Physical Format Information Zone
3 072 Physical Sectors

Sector No.(02E400)

oCClOI NO. T9Z£2 0124

Sector No0.192 544

Sector No0.193 024

Sector No.196 096

Sector No.196 608

25.1.1 Initial Zone

The Main [Data of the Data Frames eventually recorded as Physical Sectors in the Initial Zone shall be sef|

(00).

25.1.2 Buffer Zone 0

This zone| shall consist of 512 sectors from 32 ECC Blocks. The Main Data of the Data Frames eventud

Reference Code Zone |
32 Physical Sectors

—SECtor NO{02F000

Buffer Zone 1
480 Physical Sectors
with the Main Data set to (00)

Sector No.(02F020)

Control Data Zone
3 072 Physical Sectors

Sector No.(02F200)

Extra Border Zone
512 Physical Sectors

Séctor No.(02FE00)

Data Zone

Sector No.(030000)

Figure 39 — Lead-in Zone

recorded as Physical Sectors in this zone shall be set to (00).

25.1.3 R-Physical Format Information Zone

The R-Physical format information zone shall consist of 192 ECC Blocks (3 072 sectors) starting from Sec|

number (J2E400).

The contgnt of the~16 sectors of each R-Physical format information block is repeated 192 times. T|
structure ¢f a R-Rhysical format information block shall be as shown in Figure 40.

—

(0]

y

tor
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Relative sector number

0 Set to (00)

1 Manufacturing information
2 Physical format information
3

ISO/IEC 12862:2011(E)

Set to (00)

15

25.1.3.1 Manufacturing information

THis International Standard does not specify the format and the ‘eontent of these 2 048 bytg

Figure 40 — Structure of a R-Physical format information block

otherwise agreed to by the interchange parties, this content shall’be ignored in interchange.

25.1.3.2 Physical format information

THis information shall comprise the 2 048 bytes showndn Table 7 and described below.

THe contents shall be copied from the Pre-recorded Physical format information (see 25.1.6.1) excs
indicator (BPO), the Maximum transfer rate of-a disk (BP1), the Data Zone allocation (BP4 to 15)
sector number of Border Zone (BP32 to 39)«and the Re-mapping data Block Valid Flag (RBVF, BP42).

Table 7 — Physical format information

s. Unless

ppt the DL

b

BP Content l;lfutr)r;feesr
0 Disk Category and DL indicator 1

1 Disk size and maximum transfer rate of the disk 1

2 Disk structure 1

3 Recorded density 1
41015 Data Zone allocation 12
16 NBCA descriptor 1
17 Maximum recording speed 1
18 Minimum recording speed 1
19to 25 Recording speed table 7

© ISO/IEC 2011 - All rights reserved
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Table 7 — Physical format information (concluded)

BP Content (I;lfugr;/ ?:;
26 Class 1

27 Extended Version number 1

28 to 31 Set to (00) 4

32 to 39 gsrcior Number of the first sector of the Border 8
40 Pre-recorded information code 1

41 Tracking polarity flag and AR flag 1

42 Re-mapping data Block Valid Flag (RBVF) 1

43 to 511 Set to (00) 469
51210 2 047 | Extended pre-recorded information 1,536

Byte 0 — Disk Category and DL indicator

Bits bg to p3 shall specify the DL indicator.

They shall be set to 1111, indicating this International Standard.

Other settings are prohibited by this International Standard.

Bits by to p7 shall be copied from Pre-recorded Physical format information. See 25.1.6.1.
Byte 1 — Disk size and maximum transfer rate of the-disk

Bits by to p3 shall specify the Maximum transfer rate of the disk:

If set to 0Q00, they specify a maximum transfer rate of 2,52 Mbits/s.

If set to 0Q01, they specify a maximum transfer rate of 5,04 Mbits/s.

If set to 0910, they specify a maximum ftransfer rate of 10,08 Mbits/s.

If set to 1111, they do not specify a\maximum transfer rate.

Other settings are prohibited by-this International Standard.

Bits by to p7 shall be copied from Pre-recorded Physical format information. See 25.1.6.1.

Byte 2 — Disk structure

Bits bg to pz-§hall be copied from Pre-recorded Physical format information. See 25.1.6.1.

Byte 3 — Recorded density

Bits bg to b7 shall be copied from Pre-recorded Physical format information. See 25.1.6.1.
Bytes 4 to 15 — Data Zone allocation

Byte 4 shall be set to (00).

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

Bytes 9 to 11 shall specify the Maximum recorded sector number of the Data Zone.

Bytes 12 shall be set to (00).

Bytes 13 to 15 shall specify the Maximum recorded sector number of the Data Zone on Layer 0.

When the Data Zone on Layer 1 is not recorded, these bytes shall be same as the value of BP 9 to 11 in the

case of Format1 RMD is used. When Format4 RMD is used, these bytes shall indicate End Sector number of
Layer6-

Other settings are prohibited by this International Standard.

Byte 16 — NBCA descriptor

Bits bg to b7 shall be copied from Pre-recorded Physical format information. See 25.1.671.
Byte 17 — Maximum recording speed

Bits bg to b7 shall be copied from Pre-recorded Physical format information./See 25.1.6.1.
Byte 18 — Minimum recording speed

Bits bg to b7 shall be copied from Pre-recorded Physical formatinformation. See 25.1.6.1.
Byte 19 to 25 — Recording speed table

Bits bg to b7 shall be copied from Pre-recorded Physical format information. See 25.1.6.1.
Byte 26 — Class

Bits bg to b7 shall be copied from Pre-re¢orded Physical format information. See 25.1.6.1.
Byte 27 — Extended Version number

Bits bg to by shall be copied-from Pre-recorded Physical format information. See 25.1.6.1.
Bytes 28 to 31

THese bytes shall\be set to (00).

Bytes 32 ta"39 — Sector Number of Border Zone

Byjte 32 'shall be set to (00).

Bytes 3310 35 shattspecify the Startsectormumber of the current Border-out.

Byte 36 shall be set to (00).

Bytes 37 to 39 shall specify the Start sector number of the next Border-in.

In the case of Disk at once recording mode, all bytes of these fields shall be set to (00).

In the case of Incremental recording mode, "Start sector number of the current Border-out" field shall specify
the start sector number of the Border-out of the current Bordered area, and "Start sector number of the next

Border-in" field shall specify the start sector number of the Border-in of the next Bordered area. When those
fields are set to (00), the next Bordered area shall not be recorded.
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mat1 RMD is used, all bytes of these fields shall be set to (00).

If this field is not used in Format4 RMD, all bytes of these fields shall be set to (00).

Byte 40 —

Pre-recorded information code

Bits bg to b7 shall be copied from Pre-recorded Physical format information. See 25.1.6.1.

Byte 41 -

Tracking polarity flag and AR flag

Bits bg to
Byte 42 -
Bits by to

Bits bg to
status of ¢
mapping
Point (AP
Each RB\

ZER(

ONE

Bytes 43
These byt
Byte 512

Bits bg td
informatio]

25.1.4 Rdference Code Zone

The Refe
specific C|
Data byte
Frames, ¢

D7 shall be copled Trom Fre-recorded FPhysical tormat iInformation. see 295.1.0.7.

Re-mapping data Block Valid Flag

b7 shall be set to 0000.

No.n, n =1 to 4) and each APD No.n. See Annex Q.

F No.n shall be assigned according to the following rule:

D:  Re-mapping block sector number for APD No.n is not used.
When AP No.n is referred, the original data specified by» AP No.n shall be used.
is valid and shall be used.

to 511

es shall be set to (00).

fo 2 047 — Extended pre-recorded information

b; shall be copied from_Extended pre-recorded information in Pre-recorded Physical form
h. See 25.1.6.1.

hannel bit patterns (3T-6T-7T) on the disk. This shall be achieved by setting to (AC) all 2 048 M
s of each™corresponding Data Frame. Moreover, no scrambling shall be applied to these D
xcept to-the first 160 Main Data bytes of the first Data Frame of each ECC Block.

ence Code Zone shall consist of the 32 Physical Sectors from two ECC Blocks which gener}

25.1.5 Bu

ffer Zone 1

b3 shall specify the Re-mapping data Block Valid Flag (RBVF No.n, n = 1 to4), respectively. The

ach RBVF No.n shall represent the validity of the Anchor Point Data (APD Ne,n, n = 1 to 4) for Re-
ecorded in Superficial Border-in/Border-out/Extra Border-in areas, corresponding to each Anchor

When AP No.n is referred, the corresponding APD’No.n in Superficial Border-in/Border-out area

at

te
in

ta

This zone shall consist of 480 Physical Sectors from 30 ECC Blocks. The Main Data of the Data Frames
eventually recorded as Physical Sectors in this zone shall be set to (00). The last ECC Block of Buffer Zone 1
shall be Block SYNC Guard Area. The Block SYNC Guard Area shall become a part of the Linking Loss Area
after linking.

The pre-recorded area shall start from the linking sector of the Block SYNC Guard Area. The linking scheme
shall be applied for the recording of the Buffer Zone 1 to connect to the Control Data Zone.
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25.1.6 Control Data Zone

The Control Data Zone shall comprise 192 ECC Blocks (3 072 sectors) starting from Sector number 193 024,
(02 F200) and each ECC Block of the Control Data Zone (Control data block) shall be pre-recorded or
embossed.

The structure of a Control data block shall be as shown in Figure 41.

The first and second sectors in each Control data block shall contain the Pre-recorded Physical format
information and the Disk manufacturing information respectively, and the contents of the Pre-recorded

PI H 1 P4 'y [ T PO, FaVaWH
I yolLdal TUTTTIat ImiurTTiationt ostiall VT TP dlTU TJIL UITITOo.

Relative sector number

0 Pre-recorded Physical format information

2 048 bytes
1 Disk manufacturing information
2 048 bytes
2
3
Reserved for system use
14 x 2 048 bytes
15

Figure 41 — Structure of a Control data block
251.6.1 Pre-recorded Physical format information

THis information shall comprise the 2 048 bytes shown in Table 8 and described below.

Table 8 — Pre-recorded Physical format information

BP Content l;lfut;r}l,i:)eesr
0 Disk Category and Compatible Version Number 1

1 Disk size and maximum transfer rate of the disk 1

2 Disk structure 1

3 Recorded density 1
41015 Data Zone allocation 12
16 NBCA descriptor 1
17 Maximum recording speed 1
18 Minimum recording speed 1
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Table 8 — Pre-recorded Physical format information (concluded)

19 to 25 Recording speed table 7
26 Class 1
27 Extended Version number 1
28 to 31 Set to (00) 4
32 to 39 ggfézrr é\lournger of the first sector of the Extra 8
40 Pre-recorded information code 1
41 Tracking polarity flag and AR flag 1
42 to 511 Set to (00) 470
512 to 2 047 Extended pre-recorded information 1536

Byte 0 — Disk Category and Compatible Version Number
Bits bg to p3 shall specify the Version Number.

They shall be set to 0110, indicating this International Standard.
Bits by to p7 shall specify the Disk Category.

These bitg shall be set to 0010, indicating a Recordable disk.
Other settings are prohibited by this International Standard.
Byte 1 — Disk size and maximum transfer rate of the\disk
Bits bg to p3 shall specify the Maximum transfer rate of the disk.
They shall be set to 1111, indicating Not specified.

Bits by to p7 shall specify the Disk size:

If the diameter of the disk is 120mm, they shall be set to 0000.
If the diameter of the disk is:80'mm, they shall be set to 0001.
Other settings are prohibited by this International Standard.

Byte 2 — Disk structure

Bits bg to p4-shall specify the Layer type.

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

Bit by shall specify the Track path. It shall be set to ONE, indicating Opposite Track Path.
Bits bs and bg shall specify the Number of layers. These bits shall be set to 01, indicating Dual layer.
Bit b7 shall be set to ZERO.

Other settings are prohibited by this International Standard.
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Byte 3 — Recorded density

Bits bg to b shall specify the Average track pitch.

They shall be set to 0000, indicating the average track pitch of 0,74 uym.
Bits b4 to by shall specify the Channel bit length.

They shall be set to 0001, indicating 0,147 pm.

Other settings are prohibited by this International Standard.
Bytes 4 to 15 — Data Zone allocation
Byte 4 shall be set to (00).

Bytes 5 to 7 shall be set to (030000) to specify the Sector Number 196 608 of the first Physical Se
D4ta Zone.

Byjte 8 shall be set to (00).

Bytes 9 to 11 shall specify the End sector number of the Data Zone~These bytes shall be set to

number corresponding to the ECC Block address specified in thedpre-pit information for Pre-pit datf

Figld ID2. See 27.3.6.1.
Byte 12 shall be set to (00).

Bytes 13 to 15 shall specify the End sector number of{Layer 0. These bytes shall be set to the sect

corresponding to the ECC Block address specified_in the pre-pit information for Pre-pit data block of

Sge 27.3.5.3.

Other settings are prohibited by this International Standard.

Byte 16 — NBCA descriptor

Bi{ b7 shall specify whether or notithere is NBCA on the disk, see Annex K.
If NBCA does not exist, it shall be set to ZERO.

If NBCA exists, it shalkbe set to ONE.

Bif bg to by shall be’set to 000 0000.

Ofther settings are prohibited by this International Standard.

Byte-17 — Maximum recording speed

ctor of the

the sector
a block of

br number
Field ID1.

This byte shall specify the Maximum applicable recording speed of a disk.
These bits shall be set to 0000 0000 to indicate 2x-speed recording.
NOTE This byte is reserved according to the following rule:

0001 0000 to indicate 4x-speed recording

0010 0000 to indicate 6x-speed recording

0011 0000 to indicate 8x-speed recording

© ISO/IEC 2011 - All rights reserved

61


https://standardsiso.com/api/?name=37d56e1987e8560e156b0361aad7fb23

ISO/IEC 12862:2011(E)

0100 0000

0101 0000

to indicate 10x-speed recording

to indicate 12x-speed recording

Other settings are prohibited by this International Standard.

Byte 18 -

Minimum recording speed

This byte shall specify the minimum applicable recording speed of the disk.

This byte

(R - aValalaWalalaVal Y2 ra-Clace-0
TtOUUU

Other sett
Bytes 19

Each byte

PV~ H + v oo, P~ el £ dicl
VUV UUUVU U TTTUTUALlG A OFUUU IUUUI\JIIIU U d ' Uidoo U UTOoIN.
ngs are prohibited by this International Standard.

to 25 — Recording speed table

and mininpum recording speeds assigned in Byte 17 and 18. Bits assignment rule of,each byte is same

Byte 17.

Each recd
2x-speed

Byte 26 —|
This byte
This byte
Other sett
Byte 27 -

This byte
Ecma Sta

Other sett
Bytes 28
These byt
Bytes 32

Bytes 32

recording.

Class

shall specify the Class.

Ghall be set to 0000 0000 to indicate the Class 0 and/the Basic recording speed is 2x-speed.
ngs are prohibited by this International Standard;

Extended Version number

shall specify actual version number.of-the disk. This byte shall be set to 0011 0000, indicating t
ndard.

ngs are prohibited by this International Standard.

fo 31

bs shall be set to (00).

to 39 — Sectof. humber of the 1st sector of the Extra Border Zone

p 35 shall-specify the Start sector number of Current RMD in Extra Border Zone.

These byt

es.shall be set to (0002FE10).

rding speed shall be assigned continuously and unused field shall betset (00) that does not me|

of Bytes 19 to 25 shall specify all other recording speeds supported by the disk than the maximygim

as

NS

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

Zone.

These bytes shall be set to (0002FFAOQ).

Byte 40 — Pre-recorded information code

This byte shall specify the pre-recorded area on a disk. The following areas can be pre-recorded by disk
manufacturers:
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Table 9 — Pre-recorded areas

Areas which can be pre-recorded ECC Block address

Lead-in Zone except Extra Border Zone and R- | (FFDBBB) to (FFDO0O) (without NBCA)
Physical format information zone (FFD2A4) to (FFD000) (with NBCA)

Y-33 to (002942) (without NBCA)
Y-33 to (002F99) (with NBCA)

Lead-out Zone

NQTE Y is the Last address of Data Recordable Zone on Layer 1 specified in the pre-pit information for Pre-pit data
blgck of Field ID2. See 27.3.6.

Bi{ bg shall be set to ZERO to indicate Control Data Zone is pre-recorded.
Bif b1 shall be set to indicate the pre-recording status of Lead-in Zone.

Bit b4 shall be set to ZERO when Lead-in Zone is not pre-recorded.
Bit bq shall be set to ONE when Lead-in Zone is pre-recorded.

Bi{ b, shall be set to ZERO.

Bif b3 shall be set to indicate the pre-recording status of Lead-oat Zone.
Bit b3 shall be set to ZERO when Lead-out Zone is not pre-recorded.
Bit b3 shall be set to ONE when Lead-out Zonetis pre-recorded.

Bits b4 to b7 shall be set to ZERO.

Byte 41 — Tracking polarity flag and AR flag

Bits bg to bs shall specify the AR characteristic of LPP on Layer 1. This byte shall be set to 0000,|indicating
this International Standard.

Bils by to by shall specify the tracking polarity on Layer 1. This byte shall be set to 0000, indi¢ating this
rnational Standard(

Other settings aré\prohibited by this International Standard.
Bytes 42 to 511

THeselbytes shall be set to (00).

Bytes 0 xtended pre-recorded information

These bytes shall specify Extended pre-recorded information. Extended pre-recorded information shall include
the contents in the Pre-pit data block Field ID1 to ID5 and the 2x-speed recording conditions, and the other
bytes in this field shall be set to (00) for future extension. The contents of the Extended pre-recorded
information are classified and determined by the PFI (Physical Format Information) Field ID as shown in

Table 10. See 27.3.

The reserved field (Bytes 632 to 2 047) shall be used to store the parameters of the recording conditions for
the extended recording speed.

Unused PFI Field shall be set to (00).
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25.1.6.1.1

This byte
informatiop.

This byte
speed as

NOTE

(15):

(1D):

(35):

Table 10 — Extended pre-recorded information

Maximum PFI FieldD’number is 21 for a disk which supports 4x-speed as a maximum recording speed for eg

layer

Maximum PEI Field ID number is 29 for a disk which supports 6x-speed as a maximum recording speed for eg

layer

BP Contents Number of bytes
512 PFI Field ID descriptor 1
513 to 519 Set to (00) 7
520 to 527 PFI Field IDO 8
528 to 535 PFI Field ID1 8
544 to 551 PFI Field ID3 8
552 to 559 PFI Field ID4 8
560 to 567 PFI Field ID5 8
568 to 575 PFI Field ID6 8
576 to 583 PFI Field ID7 8
584 to 591 PFI Field ID8 8
592 to 599 PFI Field ID9 8
600 to 607 PFI Field ID10 8
608 to 615 PFI Field ID11 8
616 to 623 PFI Field ID12 8
624 to 631 PFI Field ID13 8
632 to 2 047 Set to (00) 1416

PFI Field ID descriptor

This field is reserved\aecording to the following rule:

shall specify the maximum PFI Fi€ld*ID number of the existing fields of the Extended pre-record

shall be set to (0D), indicating the maximum PFI Field ID number is 13 for a disk which supports 2
A maximum recording speed for each layer.

X_

ch

Maximum PFT Field TD nhumber IS 37 for a disk which SUpports ox-speed as a maximum recording speed for ea

layer

ch

Maximum PFI Field ID number is 45 for a disk which supports 10x-speed as a maximum recording speed for each

layer

Maximum PFI Field ID number is 53 for a disk which supports 12x-speed as a maximum recording speed for each

layer

Other settings are prohibited by this International Standard.
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25.1.6.1.2 PFlI Field IDO

The Extended pre-recorded data of PFI Field IDO shall be as shown in Table 11.

Table 11 — Extended pre-recorded data of PFI Field ID0

BP Contents RBP
520 PFI Field ID (00) 0
52110 527 | Set to (00) 1t07
NQTE RBP indicates the relative byte position from the first byte in each PFI Field ID information.
251.6.1.3 PFI Field ID1 to ID5
THe extended pre-recorded data configuration of PFI Field ID1 to ID5 shall be as.shown in Tablg 12. See
27.3.5, 27.3.6, 27.3.7 and 27.3.8.
Table 12 — Extended pre-recorded data of PFI Field)ID1 to ID5
BP Contents RBP
528 PFI1 Field ID (01) 0
These contents shall be copied from thépre-pit data frame 7 to 12
529 to 534 | in the pre-pit data block Field ID1. Note that the Extension code | 1to 6
(Byte 534) does not indicate the maxitmum number of PFI Field ID.
535 Set to (00) 7
536 PFI Field ID (02) 0
These contents shall be, copied from the pre-pit data frame 7 to 12
53710542 | ihe pre-pit data block Field ID2. 1106
543 Set to (00) 7
544 PFI Field 1D, (03) 0
These _contents shall be copied from the pre-pit data frame 7 to 12
54510550 | ) ihelpre-pit data block Field ID3. 1106
551 Set+to (00) 7
552 PFI Field ID (04) 0
These contents shall be copied from the pre-pit data frame 7 to 12
58310958 | i the pre-pit data block Field ID4. 1106
559 Set to (00) 7
560 PFI Field ID (05) 0
These contents shall be copied from the pre-pit data frame 7 to 12
56110566 | i ihe pre-pit data block Field ID5. 1106
567 Set to (00) 7
NOTE RBP indicates the relative byte position from the first byte in each PFI Field ID information.
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25.1.6.1.4 PFI Field ID6 to ID13

The Extended pre-recorded data of PFI Field ID6 to ID13 shall be as shown in Table 13. The contents of PFI
Field ID6 to ID9 and ID10 to ID13 shall indicate the 2x-speed recording conditions for Layer 0 and for Layer 1
respectively.

Table 13 — Extended pre-recorded data of PFI Field ID6 to ID13

BP Contents RBP
568 PE| Field 1D (06) 0
56p 2x-speed OPC suggested code (B value) for Layer O 1
57p 2x-speed OPC suggested code (Recording power) for Layer 0 2
57[1 to 574 | 1st byte to 4th byte of 2x-speed Write Strategy code for Layer 0 3106
57p Set to (00) 7
57p PFI Field ID (07) 0
57F to 582 | 5th byte to 10th byte of 2x-speed Write Strategy code for Layer)0 1t06
58B Set to (00) 7
584 PFI Field ID (08) 0
58p to 590 | 11th byte to 16th byte of 2x-speed Write Strategy.code for Layer 0 1t06
59(1 Set to (00) 7
59p PFI Field ID (09) 0
59B to 599 | Set to (00) 1to7
60D PFI Field ID (0A) 0
60(t 2x-speed OPC suggested codée (§ value) for Layer 1 1
60p 2x-speed OPC suggested code (Recording power) for Layer 1 2
60B to 606 | 1st byte to 4th byte,of 2x-speed Write Strategy code for Layer 1 3to6
60f 2x-speed OPC suggested code (Recording power shift) for Layer 1 | 7
60B PFI Field IDY(0B) 0
60p to 614 | 5th byté\te' 10th byte of 2x-speed Write Strategy code for Layer 1 1t06
61p Sef'to’'(00) 7
61p PFI Field ID (0C) 0
61 to 622 | 11th byte to 16th byte of 2x-speed Write Strategy code for Layer 1 1t06
62B Set to (00) 7
624 PFI Field ID (OD) 0
625to 631 | Setto (00) 1to7

NOTE

RBP indicates the relative byte position from the first byte in each PFI Field ID field.

Bytes 569 and 601 — 2x-speed OPC suggested code ( value)

These bytes specify the optimum B value for 2x-speed recording of a disk. Byte 601 shall specify the optimum
B value for Layer 1 determined through the recorded Layer 0. The table of the B value code shall be as shown
in Table 14.
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The optimum recording power corresponding to the assigned 3 value shall be used for the testing of a disk for
2x-speed recording. See Annex H.

Table 14 — 2x-speed OPC suggested code ( value)

2x-speed OPC suggested code | B value

(00) reserved
(01) to (1F) —0.11 + (Value* x 0.01)
(20) to (FF) reserved

*NPTE Value is determined by converting the 2x-speed OPC suggested code in hexadecimal‘nctation|to decimal
nofation.

Bytes 570 and 602 — 2x-speed OPC suggested code (Recording power)
THese bytes specify the optimum recording power for 2x-speed recording of a.disk. Byte 602 shall gpecify the

optimum recording power for Layer 1 determined through the recorded Ldyer 0. The Recording power code
shiall be as shown in Table 15. If it is not specified, this code shall be set.to’(00). See Annex H.

Table 15 — 2x-speed OPC suggested code/(Recording power)

2x-speed OPC suggested code | Recording power

(00) Not specified

(01) to (08) reserved

(09) to (49) 5.5 mW + (Value* x 0.5 mW)
(4A) to (FF) reserved

*NPTE Value is determined by ‘converting the 2x-speed OPC suggested code in hexadecimal notation|to decimal
notation.

Bytes 571 to 574, 577 t0582, 585 to 590, 603 to 606, 609 to 614, 617 to 622 — 2x-speed Writg Strategy
cdde

THese bytes shalkindicate the Write Strategy variations for 2x-speed recording for each layer, specifled in 14.3.

THe 2x-speed Write Strategy code shall consist of 16 bytes of user data located in PFI Field ID6|to ID8 for
Layer 0 and:in PFI Field ID10 to ID12 for Layer 1, as shown in Table 16.

THeCtst byte to the 10th byte of the 2x-speed Write Strategy codes for each layer shall indicate| the basic
parameters;—and-—the +ith bytetothe +6th byte ofthe 2)\-apccu' White Silatcyy codes—foreach ayer shall
indicate the adaptive parameters.

Table 16 — 2x-speed Write Strategy code field

PFI Field ID RBP Contents (code)
3Ttop

ID6 /1D10 4 4Ttop
nTtop
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Table 16 — 2x-speed Write Strategy code field (concluded)

PFI Field ID RBP Contents (code)
6 nTwt
1 nTlp Toff
2 3Tdtop
3 4Tdtop
ID7 /1D11
4 Po/Pm
5 5Ttop2 5TIp2
6 5TId 5Ttr2
1 3-3Tld 3-3Ttr 3-4Tld 3-4THr
2 3-5Tld 3-5Ttr 3-5Tld2 3:5Ttr2
3 4-3Tld 4-3Ttr 4-4TId 4-4Ttr
ID8/1D12
4 4-5Tld 4-5Ttr 4-5Tld2 4-5Ttr2
5 5-3Tld 5-3Ttr 5-4Tld 5-4Ttr
6 5-5TId 5-5Ttr 5-5TId2 5-5Ttr2
a. Basic parameters of 2x-speed Write Strategy
3Ttop, 4T{op and nTtop codes shall indicate the top pulse width of.the write pulse for 3T, 4T and nT (n =5
11 and 14]) respectively, as specified in Table 17 and Table 18:

nTwt code
nTlp code
Toff code

3Tdtop an
specified i

Po/Pm co|
(Pm), as 3

5Ttop2 an

write puls¢ from nTtop.and nTIp respectively, as specified in Table 24.

5Tld and

shall indicate the write pulse width for nT (where*n = 5to 11 and 14) as specified in Table 19.
shall indicate the last pulse width for nT (where n =5 to 11 and 14) as specified in Table 20.
shall indicate the length of the off pulse’as shown in Table 21.

d 4Tdtop codes shall indicate the trailing edge shift of the write pulses for 3T and 4T respectively,
h Table 22.

de shall indicate the recording power ratio of the optimum recording power (Po) and middle pow
pecified in Table 23(

d 5TIp2 codes.shall indicate the differences of the top pulse width and the last pulse width of the §

er

T-

bTtr2 codes shall indicate the shift of the leading edge of the top pulse and the trailing edge of the
write puls¢ forthe 5T-write pulse respectively, as specified in Table 25 and Table 26.

By applyi
follows:

195 Ttop2; 5Tip2,5Tid—and—5Ttr2 codes, eachparameter of the5T-write putse—is Tepresemnted

5Ttop = nTtop + 5Ttop2 + 5TId

5Tlp = nTlp + 5Tlp2 — 5Ttr2

If nTlp is assigned as 0T, 5TIp2 shall be set to 0T and 5Ttr2 affects the trailing edge of the write pulse.
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Table 17 — 3Ttop, nTtop codes

Code Pulse width
(00) Field is invalid
(01) to (59) 0.475T + (Value* x 0.025T)
(5A) to (FF) reserved
*NOTE Value is determined by converting the codes in hexadecimal notation to decimal notation.
Table 18 — 4Ttop code
4Ttop code 4Ttop pulse width
(00) Field is invalid
(01) to (65) 0.975T + (Value* x 0.025T)
(66) to (FF) reserved
*NPTE Value is determined by converting the 4Ttop code in hexadecimal notation'to decimal notation.
Table 19 — nTwt code
nTwt code nT write pulse width
(00) reserved
(01) to (3D) (n—1)P~— 2.05T + (Value* x 0.05T)
(3E) to (FF) reserved
*NOTE Value is determined by converting the nTwt code in hexadecimal notation to decimal notation.
Table 20 — nTlp code
nTlp code nT last pulse width
(0) reserved
(1) to (9) —0.25T + (Value* x 0.25T)
(A).tor(F) reserved
*NPTE Value-isidetermined by converting the nTlp code in hexadecimal notation to decimal notation.
Table 21 — Toff code
Toff code Off pulse length
0 to(5) Yatre*>-8-56T
(6) to (F) reserved
*NOTE Value is determined by converting the Toff code in hexadecimal notation to decimal notation.

When Toff code is not applied, this field shall be set to (0).
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Table 22 — 3Tdtop, 4Tdtop codes

Code Trailing edge shift
(00) reserved
(01) to (51) —1.025T + (Value* x 0.025T)
(52) to (FF) reserved
*NOTE Value is determined by converting the codes in hexadecimal notation to decimal notation.
Table 23 — Po/Pm code
Po/Pm code Recording power ratio
(00) reserved
(01) to (3D) 0.975 + (Value* x 0.025)
(3E) to (FF) reserved
*NOTE Value is determined by converting the Po/Pm code in hexadecimal notation toldecimal notation.
Table 24 — 5Ttop2, 5TIp2 codes
Code Difference of\pulse width
(0) reserved
(1) to (F) — 0.55T + (Value* x 0.05T)
*NOTE Value is determined by converting the codes in hexadecimal notation to decimal notation.
Table 25— 5TId code
Code Leading edge shift
(0) reserved
(1) to (F) — 0.55T + (Value* x 0.05T)
*NOTE Value is determined by converting the code in hexadecimal notation to decimal notation.
Table 26 — 5Ttr2 code
Code Trailing edge shift
(0) reserved
(1) to (F) —0.25T + (Value* x 0.05T)
*NOTE Value is determined by converting the code in hexadecimal notation to decimal notation.

b. Adaptive parameters of 2x-speed Write Strategy

m-nTld and m-nTtr codes shall indicate the shift of the leading edge and the trailing edge of the top pulse
respectively, according to the combination of the preceding space length and the recording data length, see
14.3 and Table 27. In the cases where the preceding space length is mT and the recording data length is nT,
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each code is identified as m-nTld and m-nTtr (m = 3, 4, 5 and n = 3, 4, 5). Where m or n is equal to 5, then the
feature over 5T (5T to 11T and 14T) are indicated.

In the case of m-nTld code where n = 5, m-5TIld code for only 5T-write pulse is already assigned in RBP6 of
the PFI Field ID7 and ID11, therefore the shift of the leading edge of the 5T top pulse shall be (5TId + m-5Tld).

m-5TId2 and m-5Ttr2 codes shall indicate the shift of the leading edge and the trailing edge of the last pulse
for the recording data over 5T respectively, according to the preceding space length, see 14.3 and Table 27.
In the cases where the preceding space length is mT, each code is identified as m-5Tld2 and m-5Ttr2 (m = 3,
4, 5). Where m is equal to 5, then the feature over 5T (5T to 11T and 14T) are indicated.

m15Ttr2 code for only 5T-write pulse is already assigned in RBP6 of the PFI Field ID7 and ID11,_thgrefore the
shjft of the trailing edge of the 5T last pulse shall be (5Ttr2 + m-5Ttr2).

When nTlp code is assigned as 0T, m-5Ttr2 code affects the trailing edge of each write pulse.

Table 27 — m-nTId, m-nTtr, m-5TId2, m-5Ttr2 codes

Code Shift of each edge
00 0.00T
01 0.05T
10 —-0.05T
11 -0.10T

Byte 607 — 2x-speed OPC suggested code (Recording power shift) for Layer 1

THis byte shall specify the recording power shift,of Layer 1 depending on the recorded status of Layer 0. The
Recording power shift shall be calculated by. the following equation:

Rgcording power shift = Po1 / Po2

where:
Pq1: Optimum recording power of Layer 1 through the unrecorded Layer 0
Pq2: Optimum recérding power of Layer 1 through the recorded Layer 0

THe Recording power shift code shall be assigned as shown in Table 28. See Annex H.

Table 28 — 2x-speed OPC suggested code (Recording power shift) for Layer 1

2x-speed OPC suggested code Recording power shift
{00 reserved
(01) to (1F) 0.89 + (Value* x 0.01)
(20) to (FF) reserved

*NOTE Value is determined by converting the 2x-speed OPC suggested code in hexadecimal notation to decimal
notation.

25.1.6.2 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.
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25.1.6.3 Reserved for system use

The bit setting in this field is application dependent, for instance a video application. If this setting is not
specified by the application, the default setting shall be all ZEROs.

25.1.7 Extra Border Zone

The configuration of Extra Border Zone on Layer 0 shall be as shown in Table 29.

Table 29— Structureof Extra BorderZone-on-layer0

. " Contents

Unit Position _ . .
Disk at once recording mode | Incremental recording mode

0 Linking Loss Area (All (00))
1to 5 Current RMD
6 to 25 Set to (00)
26 to 30 Physical format information blocks
31 Set to (00) Block SYNC, Guard Area

Unit Positjon indicates the relative ECC block position from the beginning, of Extra Border Zone.
The Data fype bit of the sector just before each Sector 0 in the 5 copies of current RMD shall be set to ZERQ.

Physical format information block shall be recorded five times:with a data structure as shown in Figure 42.

Physical formatinformation
2 048 bytes
Manufacturing information
2 048 bytes

Set to (00)

Figure 42 — Structure of Physical format information block

Physical format information shall be as Specified in 25.1.3.2.

Manufacturing information shall be as specified in 25.1.3.1.

25.2 Middle Zone

The start sector number (the most inner position) of the Middle Zone on Layer 0 shall be the next number of
the sector number specified by Bytes 13 to 15 in the Pre-recorded Physical format information which indicates

the End Sector number of Layer 0.
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The sector number of the Middle Zone in the most inner position on Layer 1 shall take the bit inverted value to
the start sector number of the Middle Zone on Layer 0.

All the Main data of the Data frames eventually recorded as Physical sectors in the Middle Zone shall be set to

(00) except for the most inner seven ECC blocks on each layer. When Reduced Border-out is applied, these
seven ECC blocks shall be Reduced Border-out, otherwise, these area shall be set to (00).

25.3 Lead-out Zone

When Format1 RMD is used, all the Main data of the Data frames eventually recorded as Physical sectors in
th¢ Lead-out Zone shall be set to (00).

25.3.1 Structure of Lead-out Zone with Format4 RMD

When Format4 RMD is used, the Lead-out Zone shall consist of the Superficial Extra-Border Zorle and the
Byffer zone as shown in Figure 43. All the Main data of the Data frames eventually recorded a$ Physical
sectors in the Buffer zone shall be set to (00).

Data Zone Last <address of Data Recordable Zone on
Layer 1

Superficial Extra  Border
Zone (32 ECC blocks) See 27.3.6.1.
Buffer zone (00

(00) \$¢\<

¥
O
: C\)j“ The inner most side of the Information Zone
C)\\ / on Layer 1

Figure 43 — Structure of Lead-out Zone with Format4 RMD

25.3.2 Superficial Extra Border Zone

THe configuration-of Superficial Extra Border Zone on Layer 1 shall be as shown in Table 30.

Table 30 — Structure of Superficial Extra Border Zone on Layer 1

Unit Position Contents
Linking Loss Area (All (00) bytes)
APD No.1(Anchor Point Data No.1
APD No.2(Anchor Point Data No.2
APD No.3(Anchor Point Data No.3
APD No.4(Anchor Point Data No.4
to 30 Set to (00)

31 Linking Loss Area (00)

)
)
)
)

gl | W N = O
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Unit Positi

on indicates the relative position from the most outer position of the Superficial Extra Border Zone.

After setting the Re-mapping block sector number and closing the first Border, APD No.n (Anchor Point Data
No.1 to Anchor Point Data No.4) shall be copied from the contents of the ECC block pointed by the Re-
mapping block sector number for AP No.n in current Format4 RMD Field3. See Annex Q.

26 General description of the Unrecorded Zone

A continuous spiral pre-groove forms the track of the Unrecorded Zone. The track extends from the inner part

of the dis
disk on La
precise a
regions.

The Unre
and the O

The R-Inf
Managem

The Initial
in Figure
Recordab
fixed Midg
to inner s
Lead-out

to the outer part of the disk on Layer 0 and from the outer part of the disk to the inner part of the
yer 1 respectively. The track is wobbled at a specified frequency to control the drive functions. The
jdress information for an unrecorded disk is embossed on the land between adjacent,grooved

corded Zone shall be divided into three parts: the R-Information Zone, the Initial Infermation Zohe
Liter Disk Testing Area.

brmation Zone shall be divided into two parts: the Inner Disk Testing Area and the Recording
ent Area.

Information Zone of each layer shall be divided into three parts with,Opposite Track Path as shoyn
44. Starting from the inner radius on Layer 0, these zones are the Lead-in Zone, the Data
e Zone, and the fixed Middle Zone. Starting from the outer radius on Layer 1, these zones are the
le Zone, the Data Recordable Zone, and the Lead-out Zone.<The shifted Middle Zone can be added
de accompanying with flexible Outer Disk Testing Area and unrecorded area. The allocation of the
Vone and the Middle Zone will be determined by finalization. These six zones are essential and

identical in principle to the same zones on a dual layer type ofDVYD-Read-Only disk.

The recorfling data shall be recorded in the pre-groove @uided by the wobble and Pre-pit Information thaf is
embosse( in the land.
The accufate start address before recording shall-be determined by decoding the Pre-pit Information on the
land.
26.1 Layout of the Unrecorded Zone
The Unreg¢orded Zone of each layer-shall be sub-divided as shown in Table 31 and 32 respectively. The ECC
Block address (see Clause 26,2).0of the first block of each zone is shown in those tables.
Table 31 — Layout of the Unrecorded Zone on Layer 0
ECC Block address of the
first block of the Zone Number of blocks
Inner Disk Testing Area (FFEOT77) 581
R-Information Zone "Recording Management EEAE21) fo0
Area N 4
Lead-in Zone (FFDBBB) 3004
Data Recordable Zone (FFCFFF) 130 806
fixed Middle Zone (FDD109)* 1088
Outer Disk Testing Area (FDCCC9) 1091
*NOTE The outermost address of the Data Recordable Zone on Layer 0 will be determined by a disk manufacturer.
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Table 32 — Layout of the Unrecorded Zone on Layer 1

:2011(E)

ECC Block address of the
first block of the Zone | Number of blocks

R-Information Zone Inner Disk Testing Area (00240A) 581
Recording Management Area (0025A2) 189

Lead-out Zone (00336F)* 331

Data Recordable Zone (022EF5)* 129 926
fixed Middle Zone (023573) 1662
Outer Disk Testing Area (0239B6) 1091

26
TH
TH

TH
ing

TH
26
TH

be
be

OTE Those addresses will be determined by a disk manufacturer.

.2 ECC Block address
e ECC Block address (see 4.13 and 27.3.2) shall be the absolute physical address of the track.
e start and stop positions of each zone shall be defined using the ECC Block.address.

e address shall decrease from the inside to outside diameter of the disk’on Layer 0 and from the
ide diameter of the disk on Layer 1, respectively.

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

.3 ECC Block numbering

ginning of the Data Zone shall be (FFCFFF). This*first block of the Data Recordable Zone on La
located after the Lead-in Zone as shown in Figure 44.

outside to

e ECC Block address shall be calculated by setting.the ECC Block address so that the block placed at the
yer O shall

©lI

X X -1
_\ /_
ECC
block address ECC Block address of Layer 1
2
(e]
o N
O
= O
ke
=
-— . -
R-Information Initial Information Zone
Zone Lead-out Zone Data Recordable Zone
Layer 1 23
Layer O
Lead-in Zone Data Recordable Zone ol @
ECC o D ECC Block address g E % o
block address ¥ 3 o = of Layer 0 = g 8 E
9 =] -é g 8 = |_<—>
O E|(Q O
cCH |9 &<
[ ) O C
£ &
= o N
|~

|/

x

(FFDO00)_|  \__ (FFCFFF) _/

X

Figure 44 — Pre-pit sector layout and ECC Block numbering
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27 Pre-pit Data format

27.1 General description

The Pre-pit Data is embossed as a sequence of Pre-pits on the land. The Pre-pit Data sequence corresponds
to 16 sectors of the same physical size as 1 ECC Block to be recorded in the groove.

One set of Pre-pits shall be given by 3 bits (bs, b4, bg) every two SYNC Frames. The first set of Pre-pits in a
Pre-pit physical sector is the Pre-pit SYNC Code. The first bit of the 3 bits is called the frame SYNC bit. In the
Incremental_recording maode, the frame SYNC bit shall be located at the special paosition of the recorded
SYNC Cade of the 16-bit Code Words in the groove. The assignment of these bits shall be as shown|in
Table 33.

Table 33 — Assignment of Land Pre-pit

b2 b4 bo

Pre-pit SYNC Code in Even position 1 1 1
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 assighed position of Pre-pits and the SYNC pattern of 16-bit Caode*words shall be as shown in Figures 45
and 46. The relation in phase between wobble and Land Pre-pit alsoyshall be as specified in 14.5.3.

1<Physical sector size

<

1 SYNC frame

Recorddd SYNC code n

_>- : Groove to be recorded

[
L

position|in the groove

I/ \‘ // \‘ H \\

/ / \ | \

{ } 1 = I ! : \I

| I I

nnn Ay R
Bre-pit SYNC code Pre-pit SYNC code Data ONE Data ZERO
on Land on Land in Even position in Odd position
in Even position in Odd position

Figure 45 — Track formation
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SYNC pattern recorded in pre-groove
XXXXX0010000000000000700 XXXXXXXXXXXXXKXRXXXKXXKKKRXXKKKXKKKXRXKKXX
: ' 16-bit Code words
SYNC code recorded in mark style
C >} C > —

SYNC code recorded in space style

Pre-pit Sync code on land

Detected wobble signal

Figure 46 — 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
the¢ Pre-pit should be recorded at the Even pasition. In mastering, when there is already a Pre

ndighbouring land, the position of the Pre-pits shall be shifted to the Odd position sequence. Such
described in Figure 47.

THe Pre-pits position can be shifted in.a Pre-pit physical sector.

Land Pre-Pit position

InsSide on the disk surface

AREEERER) Sy RN SREREEEER \\\\\\\‘_
groove T s S

land A —\ b I
groove 3 N N
land T L L

groove i X w =

1 5 : ] ' : 1 1in Even position
I : Pre-pit Sync code on Iar|1d
1 1 : : _in Odd position
B ml Pre-pit data ;;ONE
M Pre-pit data : ZERO

Normally
pit on the
a case is

land IL \

groove i m-“ ‘

land \ | I

groove& RN AR %\\\\\\\\R\\\\\\\\\\\\\ a \““%
Overlapped

Outside on the disk surface |:| Even position

|:| Odd position

Figure 47 — Layout of land Pre-pit positioning
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The Pre-pit data frame shall consist of 4 bits of relative address specified in 27.3.1 and 8 bits of user data.

Pre-pit data shall be recorded in the user data area of the Pre-pit data frame. The Pre-pit data frame shall be
as shown in Figure 48.

The Pre-pit physical sector shall be a Pre-pit data frame after transforming 1 bit into 3 bits and adding Pre-pit
SYNC Code. The Pre-pit physical sector shall be recorded on the land as part of the Land Pre-Pit recording.
See Figure 49 and Table 33.

Relative address User data

4 bits 8 bits

Figure 48 — Pre-pit data frame structure

Pre-pit SYNC Code
3 bits

Transformed relative address
12 bits

Transformed(user data
24 bits

27.

2 Pre

Figure 49 — Pre-pit physical sector structure

-pit block structure

A Pre-pit gata block shall be constructed with 16 Pre-pit data frames.

The Pre-pjt data block shall have two data parts, part A and part B:
Part A shall consist of 3 bytes of ECC Block address (see 27.3.2) and 3 bytes of parity A (see 27.3.3), and
relative address 0000 to 0101 (see 27.3.1), thus Part A is constructed with 6 Pre-pit data frames.
Part B shpll consist of 1 byte of Field ID, 6 bytes of disk information and 3 bytes of parity B and relative
address 0[110 to 1111. Thus Part B is constructed with 10 Pre-pit data frames.
The Pre-pit physical block shall be constrdcted 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.
This signdl processing shall be as shown in Figure 50.

ECC Block

addresfs + relative | — add.parity A — Part A

address

Field ID + disk

information + — add parity B — Part B

relativ%l address

Part A + Part B _— Pre-pit data block

Pre-pit physical
> — transform 1 bit block before — add Pre-pit Pre-pit physical
Pre-pit data block into 3 bits — adding Pre-pit SYNC Code — block
SYNC Code
Figure 50 — Processing order to construct a Pre-pit block
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The Pre-pit block structure shall be as shown in Figure 51.

A Pre-pit physical block shall be as shown schematically in Figure 52.

Pre-pit physical block (using transformed Pre-pit data block, see Table 33)

Pre-pit data block

0110 to 1111

bytes)

Parity B (3 bytes)

Relative address ECC Block address (3 bytes) Part A
0000 to 0101 Parity A (3 bytes)
re-pit SYNC Code | Relative address Pre-pit field ID and disk information (7 |,Part B

Figure 51 — Pre-pit block structure
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< 26 SYNC Frames
«— Pre-Pit SYNC Code and relative address ——<— Pre-Pit part A and part B informaton +—
E|O|E|O|E|O|E|O]|E|O]|E|O|E|[O|E|O|E|O|E|O|E|O|E|O]|E|O

G A | No.0

L {111 100 100 100 100 ECC Block address

G HEEEEEEEEEEEEN No.1

L {111 100 100 100 101 ______ECCBlockaddress

G I N N I A O I No|2

L {111 100 100 101 100 ECC Block address

G HEEEEEEEEEEEEN No|3

L {111 100 100 101 101 Parity A

G HEEEEEEEEEEEEE No|

L {111 100 101 100 100 Parity A

G HEEEEEEEEEEEANE No|s

L {111 100 101 100 101 Parity A

G [ LT PP PP [ [ [Bynoje

L|111 100 101 101 100 Field ID

G HEEEEEEENAREEN No|7

L|111 100 101 101 101 disk information

G HEEEEPSEEEEEEN Nol8

L|111 101 100 100 100 disk ifformation

G HEEERSEEEEEEEN Nofo

L|111 101 100 100 101 disk information

G | A TP No o
L|111 101 100 101 100 disk information

G HAEEEEEEREEEEEN No i1
L|111 101 100 101 101 disk information

G HEEEEEEEEEEEEN No/i2
L {111 101 101 100 100 disk information

G RN No.13
L {111 101 101 100 101 Parity B

G RN No. 4
L {111 101 101 101 100 Parity B

G RN No.i5
L|111 101 101 101 101 Parity B

Legend:

i. G megns groove, KK means land, E means even position, O means odd position.

ii. Pre-pifs SYNC<(Code is shown in even position in this representation. Relative address Pre-pit D3ta
ONE is$ represented by 101 and Pre-pit Data ZERO is represented by 100 in this representation. The
assignment'of land Pre-pits is specified in Table 33.

iii. Last column is the Pre-pit Physical Sector Number in a Pre-pit physical block.

27

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

Figure 52 — Pre-pit physical block

.3 Pre-pit data block configuration

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.

80
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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.

The classification and the location of the Pre-pit data blocks shall be as shown in Table 34.

Table 34 — Classification and location of Pre-pit data blocks

Field ID Contents of disk information in Part B Location

0 ECC Block address / Layer Information code All Zones

y Appticatiomcode - Physicatdata+tastaddress of Data
Recordable Zone on Layer 0

Last address of Data Recordable Zone on Layer 1

1st field of Manufacturer ID Lead-ih|Zone

2nd field of Manufacturer ID

al B WO N

reserved

Inthe Lead-in Zone, Pre-pit data blocks of Field ID 1 to 5 shall be recofded as shown in Figure 53.

Field ID Location ECC Block address
Field ID1 Start of the Lead-in Zone (FFDBBB)

Field ID2
Field ID3
Field ID4
Field ID5
Field ID1
Field ID2
Field ID3
Field ID4
Field ID5
Field ID1

Field ID4

Fretdtb5
Field IDO (FFD003)
Field IDO (FFD002)
Field IDO (FFD001)
Field IDO End of the Lead-in Zone (FFD0O00)
Field IDO (FFCFFF)

Figure 53 — Layout of Pre-pit data blocks in the Lead- in Zone
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27.3.1 Relative address

The Pre-pit data frame contains a relative address. The relative address shows the position of 16 Pre-pit data

frames (one Pre-pit data block). Four bits shall be used to specify the relative address.

0000 First Pre-pit data frame
0001 Second Pre-pit data frame

1111 Last Pre-pit data frame

The relati
the Physi

error corrgction code.

27.3.2 EQC Block address data configuration

The ECC

Physical §

Zone shal

The allocd

The outer
Recordab

The addrgsses inthis figure except the innermost address of the Data Recordable Zone on Layer 0 3

example V

e address number shall be equal to the decimal value represented by the least significant\4 bits
al Sector Number recorded in the groove. The relative address shall not have error @etéction g

Block address shall be equal to the bit-inverted decimal value represented by by3 to bg of 1

be (FFCFFF) as shown in Figure 54.

Groove : Physical sector number (FCC8FF) (DD10AQ
Land: ECC Block address (003370) (022EF5)
Lead-out Zone Data RecGrdable Zone fixed Middle Zone
Layer1 N [:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.
2 [
Layer 0 Lead-in Zone \ Data Recordable Zone / fixed Middle Zone
Groove : Physical sector number (030000) (22EF5F)
Land: ECC Block address (FFCFFF) (FDD10A)

Figure 54 — Relation between Physical Sector Number and ECC Block address

tion of the Lead-out Zone'and the Middle Zone are determined by Finalization.

e Zone on LayerA shall be assigned by a disk manufacturer.

alues..See 27.3.5.3 and 27.3.6.1.

27.3.3 Pdrity’A and Parity B

When in Figure 51, each byte allocated in the matrix is C; (j = 0 to 15), then each byte for parity,

Cj(j=3to5and =13 to 15), shall be as follows:

Parity A:

82

5
Parity A(x) =2, Cjx87 = 1(x) x3mod Gg(x)
j=3

of

nd

he
bector Number recorded in the adjacent inner groove. The ECC Block -address at the start of Data

most address of the Data Recordable Zone on Layer 0 and the innermost address of the Data
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2
I(x) = 22 Cj x4
j=0

2
Ge(x) =IT (x + o)

k=0

wh

rity B:

ere

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

15
Parity B(x) = 2 Cj x'59 = I(x) xX3mod Gg(x)
j=13

12
I(x) = 2, Cjx124
j=6
2
Ge(x) =IT (x + o¥)

k=0

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

© ISO/IEC 2011 - All rights reserved
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27.3.4 Field IDO

The Pre-pit data block configuration of Field IDO shall be as shown in Figure 55.

Pre-pit data Bit Position
frame number 0 Tto 4 5 (msb) to 12 (Isb)
Y Pre-pit SYNC 6660 Firstbyte of ECC Bfockaddress
Code*
( 0001 Second byte of ECC Block address
D 0010 Third byte of ECC Block address
Part A

§ 0011 First byte of Parity A

a 0100 Second byte of Parity A

b 0101 Third byte of Parity, A

J 0110 Field ID (0Q)

7 0111 First byte of ECC 'Block address

B 1000 Second byte’of ECC Block address

D 1001 Third-byte of ECC Block address

10 1010 Layer Information code

Part B

11 1011 Set to (00)

12 1100 Set to (00)

13 1101 First byte of Parity B

(
14 1110 Second byte of Parity B
55 yoorPery
15 SO ETTT Third byte of Parity B
NS
* The Pre{pit SYNC.€ode shall be added to the Pre-pit data block to construct the Pre-pit physical block.
£ 55 p it data block f " £ Eiold IDO

27.3.41 Layer Information code
The Layer Information code shall be specified as follows:

Bit bs ZERO :LayerO0

ONE : Layer 1

Bit bg to by> set to ZERO
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The Pre-pit block configuration of Field ID1 shall be as shown in Figure 56.

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
1 Code®  Mooo1 Second byte of ECC Block address
2 0010 Third byte of ECC Block address
Part A
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)
7 0111 Application code
8 1000 Disk physicaleode
9 1001 First byte of Last address-of Data Recordable Zone
on‘Layer 0
Second byte of Last address of Data Recordable Zone
10 1010
on Layer 0 Part B
Third byte ef\"ast address of Data Recordable Zone on
11 1011
Layer O
12 1100 Version number Extension code
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

"1

he Pre-pit SYNC Code shall-be added to the Pre-pit data block to construct the Pre-pit physical bl

Figure 56 — Pre-pit data block configuration of Field ID1

ock.

27.3.5.1 Application code

THe Application code shall be specified as follows:

Bi{ Position 5 set to ZERO

Bit Position 6 set to ZERO : Disk for restricted use

Bit Position 7to 12 set to 000000 : reserved for single layer DVD-R disk
set to 000010 : DVD-R for DL disk with Class 0

Bit Position 7 to 12

Bit Position 6

Bit Position 7 to 12

Bit Position 7 to 12

set to others

set to ONE

set to 000000

set to others

© ISO/IEC 2011 - All rights reserved
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: Disk for unrestricted use
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27.3.5.2

Disk physical code

Basic physical characteristics of the disk shall be specified in the Disk physical code field as shown in

Table 35.
Table 35 — Disk physical code
Bit position Content Bit settings and meaning
5 (msb) Track pitch Set to ONE, indicating the track pitch is 0,74 um
6 Reference-velosity SettoZLERO-ndicating-the-reference-velosity-is-3:84-mis
7 Disk diameter ZERO =120 mm ONE =80 mm
8 Reflectivity(1) Set to ONE, indicating the reflectivity is 16 % to 27 %
9 Reflectivity(2) Set to ZERO
10 Media type(1) ZERO = Organic dye ONE = others
11 Media type(2) Set to ZERO, indicating Recordable media
12 (Isb) Media type(3) Set to One, indicating Opposite Track{Path
27.3.5.3 |Last address of Data Recordable Zone on Layer 0

The last
notation in

The last
120 mmd

FCC Block address of the Data Recordable Zone on Layeri0) shall be specified in hexadecin
the Last Address of Data Recordable Zone on Layer O field.

FCC Block address shall be defined to ensure the usertdata capacity of 8,54 Gbytes per side
sk, and 2,66 Gbytes per side for 80 mm disk respegtively.

The Last @address of Data Recordable Zone on Layer 0-does not indicate the minimum ECC Block address|

the disk b
extend to
Recordab

NOTE

27.3.5.4

These bit

Lt indicates the outer limit of the Data Recordable Zone. The Pre-pit physical block on Layer 0 sh
e Zone on Layer 0.

An example of assignment of this field-for 120 mm disk is (FDD10A).

Version Number

5 shall be assigned._as)same as the Compatible Version number specified in the Pre-record

physical format information. See’25.1.6.1.

27.3.5.5

These bitd

Other sett

Extension code
shall be.set to 0000, indicating this International Standard.

ngs are prohibited by this International Standard.

hal

for

of
all

ward the outer diameter of the disk, beyond the zone indicated by the last address of Data

86
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The Pre-pit data block configuration of Field ID2 shall be as shown in Figure 57.

frame number 0 110 4 5 (msb) to 12 (Isb)

0 Pre-pit SYNC| 0000 First byte of ECC Block address

1 Code* 0001 Second byte of ECC Block address

2 0010 Third byte of ECC Block address Part A

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)

7 0111 Set to (00)

8 1000 Set to.(00)

First byte of Last address(of Data Recordable Zone on
9 1001 [
ayer 1
Second byte of Last address of Data Recordable Zone
10 1010
on Layer 1 Part B
Third byte ©f Last address of Data Recordable Zone
11 1011
on Layer 1

12 1100 Set to (00)

13 1101 First byte of Parity B

14 1110 Second byte of Parity B

15 1011 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 ID2

27.3.6.1 Last address of Data Recordable Zone on Layer 1
THe last ECC\Block address of the Data Recordable Zone on Layer 1 shall be specified in hexadecimal
ngtation in‘the Last Address of Data Recordable Zone on Layer 1 field.
THe Jast'ECC Block address shall be defined to ensure the user data capacity of 8,54 Gbytes pé¢r side for
120 mm disk, and 2 66 Gbytes per side for 80 mm disk respectively

The Last address of Data Recordable Zone on Layer 1 does not indicate the minimum ECC Block address of
the disk but indicates the inner limit of the Data Recordable Zone. The Pre-pit physical block on Layer 1 shall
extend toward the inner diameter of the disk, beyond the zone indicated by the last address of Data
Recordable Zone on Layer 1.

This field shall be set more than or equal to (00332A). When NBCA is applied, this field shall be set more than
or equal to (003370).

© ISO/IEC 2011 - All rights reserved
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27.3.7 Field ID3 and Field ID4
The Pre-pit data block configuration of Field ID3 and Field ID4 shall be as shown in Figures 58 and 59.

This International Standard does not specify the content of the 12 bytes designated as Manufacturer ID.
Unless otherwise agreed to by the interchange parties, this content shall be ignored in interchange.

Pre-pit data Bit position
frame number 0 1t0 4 5 (msb) to 12 (Isb)
Pre-pit 0000 First byte of ECC Block address

i SYNC Code” ™01 Second byte of ECC Block address
p 0010 Third byte of ECC Block address bart A
B 0011 First byte of Parity A
| 0100 Second byte of Parity A
b 0101 Third byte of Parity A
j 0110 Field ID (03)
4 0111 First byte of Manufacturer ID
B 1000 Second byte of Mantufacturer ID
D 1001 Third byte of Manufacturer ID

10 1010 Fourth byté.of Manufacturer ID Part B

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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frame number 0 1t0 4 5 (msb) to 12 (Isb)

0 Pre-pit 0000 First byte of ECC Block address
1 SYNC Code” ™01 Second byte of ECC Block address
2 0010 Third byte of ECC Block address

: : Part A
3 0011 rllOt by’tc Uf PGI Ity I"\\
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (04)
7 0111 Seventh byte of Manufacturer 1D
8 1000 Eighth byte of Manufactuter ID
9 1001 Ninth byte of Manufacturer 1D
10 1010 Tenth byte of Manufacturer 1D

Part B

11 1011 Eleventh byte’of Manufacturer ID
12 1100 Twelfth‘byte of Manufacturer ID
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC Code shall be added to_the Pre-pit data block to construct the Pre-pit physical bl

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

ock.
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27.3.8 Field ID5

The Pre-pit data block configuration of Field ID5 shall be as shown in Figure 60.

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

1 Code* 0001 Second byte of ECC Block address

D 0010 Third byte of ECC Block address Pai
B 0011 First byte of Parity A

a 0100 Second byte of Parity A

b 0101 Third byte of Parity A

J 0110 Field ID (05)

7 0111 Set to (00)

B 1000 Set to (00)

D 1001 Set to (00)

10 1010 Set to (00) Part B
11 1011 Setto (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 60 — Pre-pit data block configuration of Field ID5

28 Datd structure of R-Information Zone and ODTA

28.1 Layout of Disk Testing Area and Recording Management Area

The Inner|Disk Testing Area (IDTA) and the Recording Management Area (RMA) on each layer are located

n

the R-Infgrmation-Zone and situated adjacent to the inside of the Lead-in Zone and the Lead-out Zone,

respectivdly.

Outer Disk resting Area (OD TA) IS sltuated adjacert to ne outside or the 1iXeda iladle LZone.

See Figure 61.

ODTA can be added to the inner side together with the Middle Zone as an option for devices. In this case, the
Middle Zone and the ODTA are called as the shifted Middle Zone and the flexible ODTA respectively.

90
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R-Information Zone

Groove : Physical sector number | (FDE39F) (FDBF50) (FD 97F0)
Land: ECC Block address [ (0021C6) (00240A) \ (002680) \

28

Th
frg

Th
an

w
RI
Di

TH

IDTA RMA Lead-out Zone
Layer 1 | [
Layer O
IDTA RMA Lead-in Zone
Groove : Physical sector number | (01F880)  (021CCF) | (02442F) | (02FFFF). |
Land: ECC Block address (FFEO77) (FFDE33) (FFDBBD) (FFDOQO)
Outer Disk Testiog Area
Groove : Physical sector number (DCAS8BF) (DC6490)
Land: ECC Block address /’ (023574) (0239B6) \
Data Recordable Zone Middle Zone ODTA
L Hayer 1
[ Uayer 0
Data Recordable Zone Middle Zone ODTA
Groove : Physical sector number (233360) (23778F)
Land: ECC Block address (FDCCC9) (FDC887)

Figure 61 — Address layout of the R-Information Zone and ODTA

.2 Structure of the Disk Testing-Area

e Inner Disk Testing Area shallbe located from ECC Block address (FFEQ077) to (FFDE33) on Layer 0 and

m (00240A) to (0021C6) on Layer 1. See Figure 62.

e Outer Disk Testing(Area shall be located from ECC Block address (FDCCC9) to (FDC887) g
d from (0239B6) to\(023574) on Layer 1. See Figure 63.

hen the shifted_Middle Zone is applied, the start sector number of shifted Middle Zone shall be
1D Field0. See 28.3.2.1.1 (Bytes 86 to 89) and 28.3.2.2.1 (Bytes 86 to 89). In this case, the flex
5k Testing Area can be located adjacent to the outside of the shifted Middle Zone.

e flexible Outer Disk Testing Area can co-exist with the Outer Disk Testing Area. However,

n Layer O

set in the
ible Outer

t shall be

log

ated so as not to overlap with the Middle Zone originally allocated. Therefore, when the address

X is set to

the Last address of Data Recordable Zone on Layer 0 in the pre-pit data block Field ID1, the shifted Middle
Zone shall be located inner than or equal to X+(AC1) on Layer 0 and X - (AC1) on Layer 1 respectively.

When the address Y is the Last address of Data Recordable Zone according to adoption of the shifted Middle
Zone, the shifted Middle Zone and flexible ODTA shall be located as shown in Table 36.

When the shifted Middle Zone and the flexible ODTA are applied, the outer diameter of Information Zone shall
satisfy the requirement as described in 10.7. Therefore, if the diameter of the address Y is smaller than
69.2 mm, the shifted Middle Zone shall be located up to 70.0 mm and the flexible ODTA shall be located as

sh

©lI

own in Table 36.
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Table 36 — Allocation of shifted Middle Zone and flexible ODTA

Diameter of address Y shifted Middle Zone flexible ODTA
L 0 <$69.2 (Y-1) to (FF598C) (FF598B) to (FF5549)
ayer
>¢$69.2 (Y —1)to (Y — 440) (Y —441) to (Y — 883)
<$69.2 (00A8B1) to (Y + 1) (00ACF4) to (00A8B2)
Layer 1 _ _ _ _
2¢69.2 (Y+67E)to (Y +1) | (Y+AC1)to (Y +67F)

Disk Testi
Gap inra
Gap shall

In each D

The minin
power cal
end of the

It is recor
largest ad
unused a
calibration

This signs
once in eV

The IDTA
size of G
(5 184 seq

The ODTA
the size o
(6 640 seq

The structure of the Disk Testing Area shall be as shown in Figure 62 and Figure 63.

The powe
calibration

16 ECCDb
for the dis

hg Area on one layer shall not be overlapped by the Disk Testing Area on the other layer. Therefore
dial direction shall be allocated between the Disk Testing Area on each layer, and the position|of
be flexible according the usage of each Disk Testing Area.

sk Testing Area, the recording power calibration shall be performed by the following procedure.

hum segment for a power calibration shall be one Pre-pit Physical sector @and’is referred to ag a
bration sector. The power calibration process shall be performed continuously from the start to the
power calibration sector.

hmended that signal with enough readout amplitude should be recorded at the sector taking the
dress value in the used sectors on each power calibration process to find out the boundary wjith
rea easily. The signal should have a length of at least 4 consecutive Sync frames of power
sector and at least 0.5 of Modulation amplitude (/14//141) Or €quivalent. See Figure 13.

| should be recorded at the sector taking the largest address value in the used sectors, and at least
ery 32 consecutive sectors.

shall consist of 581 ECC blocks (9 296 sectors)per each Layer. When Gap locates in the IDTA, the
hp and usable area for OPC in IDTA are-257 ECC blocks (4 112 sectors) and 324 ECC blogks
tors) respectively.

\ shall consist of 1 091 ECC blocks (;}7 456 sectors) per each layer. When Gap locates in the ODTA,
Gap and usable area for OPC in ODTA are 676 ECC blocks (10 816 sectors) and 415 ECC Blogks
tors) respectively.

I calibration of Layer-0 shall be performed from the outside to the inside of the disk, and the power
of Layer 1 shall-be’performed from the inside to the outside of the disk.

ocks (256-power calibration sectors) in the most outer side of the IDTA on Layer 0 shall be reservied
k manufacturer. The IDTA for drive shall consist of 4 928 power calibration sectors.

16 ECC t
reserved f

The powe

DloCks (256 power callbratlon sectors) in the most |nner side of the ODTA on Layer 1 shall

r calibration process for disk manufacturer shall be user specific, but it is recommended that at least

outer 8 ECC blocks in the IDTA on Layer 0 and inner 8 ECC blocks in the ODTA on Layer 1 should be kept
unrecorded state to make stable the recordings of the first RMD and the first Middle Zone, respectively.
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- Inner Disk Testina Area (IDTA) >
Power calibration direction of Layer 1 >
_ IDTA for drive _ | Unused blank area
- (9 040 sectors) b (256 sectors) o
ECC block
address /’ (0021C6) (0023FA) \ /’ (0023FB) (00240A) \
1 5 2 4 Layer 1
41 3] 2] 1 ay> Layer 0
ECC block j\
address (FFEQ77) (FFDE43) (FFDE42) (FFDE33) 1
. IDTA for drive .| . IDTA/fer disk manufacturer
B (9 040 sectors) i (256 sectors)
< Power calibration_direction of Layer 0
Figure 62 — Structure of Inner Disk Testing Area
- Outer Disk TestinglAréa (ODTA)
Power calibration direction of Layer 1 >
__ ODTA for disk manufacturer | ODTA for drive
- (256 sectors) o (17 200 sectors)
ECC block
(023574) (023583) (023584) (0239B6) 1
address \[
x(\)b 1 2 3 4 Layer 1
4 3 2 4 | Layer0
ECC block j
address | - (FDCCG@) (FDCCBA) (FDCCB9) (FDCB87) 1
P Unpused blank area | _ ODTA for drive
N (256 sectors) S (17 200 sectors)
< Power calibration direction of Layer 0
Figure 63 — Structure of Outer Disk Testing Area
28.3-Data configuration of the Recording Management Area (RMA)

28.3.1 Sector format of the Recording Management Area

The Recording Management Area shall be located from ECC Block address (FFDE31) to (FFDBBD) on Layer
0 and (0025A2) to (0024E6) on Layer 1. Unused area located on both sides of the RMA on Layer 1 shall not
be used for recordings to keep the Recording order. See Annex O.

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

The size in bytes of the RMA Lead-in is 32 768 bytes and is constructed with the System Reserved Field of
size 16 384 bytes and the Unique Identifier (ID) Field of size 16 384 bytes.
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The data in the System Reserved Field shall be set to (00).

The Unique ID Field shall be constructed with eight units which have the same 2 048 bytes size and contents.
The byte assignment of each unit shall be as shown in Table 37.

. RMA of Layer 0 R
IDTA | |Not used|. RMA of Layer 1 |, Notused|
> > e >
[ Uninlmﬁummﬁwm_k
[MrSt RMUT (16 384 bytes) (16 384 bytes) (32 768 bytes) _
B N S S 1T
Layer 1
Layer O
N
L1 TT—PRMA Lead-in
. E NI _Ledd-in Zone
. e 1 RREN et L E T - N\
. Linking Loss Area System Reserved Field Unique ID Field | : |
first IDTA (32 768 bvtes) (16 384 bytes) (16 384 bytes) | first RMD

Table 37 — Contents of Unigue ID Field

BP Content

0to 31 Drive-manufacturer ID
32t0 39 Setyto (00)

40 to 55 Serial Number

56 to 63 Set to (00)

64 to 79 Model Number
80-t087 Set to (00)

8810 105 Unique Disk ID

106 to 2 047 | Set to (00)

Bytes 0 to 31 — Drive_ manufacturer ID

This Ecm
interchang

Figure 64 — Layout of the Recording Management Area

Bytes 32 to-39

These bytes shall be set to (00).

Bytes 40 to 55 - Serial number

768 bytes)

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

This Ecma 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.

Bytes 56 to 63

These bytes shall be set to (00).
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Bytes 64 to 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.

Bytes 80 to 87
These bytes shall be set to (00).

Bytes 88 to 105 - Unique Disk 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.

Bytes 106 to 2 047

THese bytes shall be set to (00).

28.3.2 Recording Management Data (Format1 RMD and Format4 RMD)

Rgcording Management Data (RMD) shall contain the information for reeordings on the disk. Twp kinds of
RMD format are specified for a DVD-R for DL disk and each RMD format shall include theg following
information.

Fgrmat1 RMD: Information related to Incremental recording. mode and Disk at once recording mode. In this
mode, Data Recordable Zone shall be used sequentially from the start point of the Data Recordablg Zone on
Layer 0. User data shall be recorded on Layer 1 after recording or reserving whole Data Recordable Zone on
Layer 0.

Fgrmat4 RMD: Information related to Incremental recording mode including Layer jump recordind mode. In
this mode, Data Recordable Zone shall be usedisequentially from the start point of the Data Recordable Zone

Wi

TH

h a recording unit which consists of the Data Recordable Zone on both of Layer 0 and Layer 1.

e structure of each RMD format shall.be as shown in Table 38.

Table 38~ Data structure of Format1 RMD and Format4 RMD

Structure
Sector number RMD Field
Format1 Format4
Sector0 Linking Loss Area Linking Loss Area Linking Loss Area
Sectard Field0 Common information Common information
Sector2 Field1 OPC related information OPC related informatipn
Sector3 Field2 User specific data User specific data
SUbtUI“Af rlc:G'S Sct tU (CC) B\Jldcl ZUI 1T ;I IfUIIIIGt n
Sector5 Field4 Format1 RZone information Format4 RZone information
No.1 to No.254 No.1 to No.125
Sector6 Field5 Format1 RZone information Format4 RZone information
No.255 to No.510 No0.126 to N0.253
Sector? Field6 Format1 RZone information Format4 RZone information
No.511 to No.766 No0.254 to No.381
Sector8 Field7 Format1 RZone information Format4 RZone information
No.767 to No.1 022 No.382 to No.509
Sector9 Field8 Format1 RZone information Format4 RZone information
No.1 023 to No.1 278 No0.510 to No.637

© ISO/IEC 2011 - All rights reserved
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Table 38 — Data structure of Format1 RMD and Format4 RMD (concluded)

Structure
Sector number RMD Field
Format1 Format4

Sector10 Field9 Format1 RZone information Format4 RZone information

No.1 279 to No.1 534 No.638 to No.765
Sector11 Field10 Format1 RZone information Format4 RZone information

No.1 535 to No.1 790 No.766 to No.893
Sector12 Field11 Format1 RZone information Format4 RZone information
Sector13 Field12 Format1 RZone information Format4 RZone information

No.2 047 to No.2 302 No.1 022 to No.1 149
Sector14 Field13 Drive Specific Information Drive Specific Information
Sector15 Field14 Disk Testing Area information | Disk Testing Area information

28.3.2.1 [Format1 RMD

28.3.2.1.1

Format1 RMD FieldO shall specify general information of the disk and the contents of this field shall be

specified in Table 39.

Format1 RMD Field0

Table 39 — Format1 RMD. Field0

BP Contents Number of bytes

0 fAnd 1 RMD format 2
2 Disk status 1

3 Set to (00) 1
41021 Unique Disk ID 18
2210 85 Copy of Pre-pit Information 64
8@ to 89 Start sector number of the shifted Middle Zone 4
9( Pre-recorded jinformation code 1
91 Set to (00) 1
92 to 95 End address of pre-recorded Lead-in Zone 4
94 to 99 End address of pre-recorded Middle Zone on Layer 0 4
100 to 103 Start address of pre-recorded Middle Zone on Layer 1 4
104 to 107 Start address of pre-recorded Lead-out Zone 4
108 to,2-047 | Setto (00) 1940

Bytes 0 and 1 - RMD format

These bytes shall be set to (0001).

Byte 2 - Disk status

This field shall specify the disk status as follows:

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

If set to (01), they specify that the disk is in Disk at once recording mode.

96
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If set to (02), they specify that the disk is in Incremental recording mode.

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

Other settings are prohibited by this International Standard.

Byte 3

This byte shall be set to (00).

ISO/IEC 12862:2011(E)

THis International Standard does not specify the content of these 18 bytes. Unless otherwise.agree

interchange parties, this content shall be ignored in interchange.

i to by the

ng format

Bytes 22 to 85 - Copy of Pre-pit Information
THe copy of Pre-pit Information that is specified in 27.3 shall be recorded in this field. The record
shall be as shown in Table 40.
Table 40 — Copy of Pre-pit Information
BP Contents

2 Field ID set to (01)

23 Application code

24 Disk physical code

25 to 27 Last address of Data Recordable Zoné.on Layer 0

28 Part Version Extension code

29 Set to (00)

30 Field ID set to (02)

31 to 32 Set to (00)

33 to 35 Last address of Data.Recordable Zone on Layer 1

36 to 37 Set to (00)

38 Field ID set to.(03)

J9to 44 1st field pf,Manufacturer ID

45 Set t0(00)

46 Field-ID set to (04)

47 to 52 2nd field of Manufacturer ID

53 Set to (00)

4 Field ID set to (05)

850 60 Set to (00)

o 85 Setto(00)

Bytes 86 to 89 — Start sector number of the shifted Middle Zone

These bytes shall specify the Start sector number of the shifted Middle Zone when the shifted Middle Zone is

applied.

If the shifted Middle Zone is not applied, these bytes shall be set to (00).

© ISO/IEC 2011 - All rights reserved
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Byte 90 — Pre-recorded information code

This byte shall specify the pre-recorded area on a disk. The areas specified in Table 41 can be pre-recorded
by a disk manufacturer or a recording device and assigned according to the following rule. In Finalization state,
the contents of all fields relating to Pre-recorded information (Byte 90, Bytes 92 to 107) are invalid.

Bit bg shall be set to ZERO to indicate Control Data Zone is pre-recorded.

Bit b4 shall be set to indicate the pre-recording status of Lead-in Zone.

Bit b4[shall be set to ZERO when Lead-in Zone is not pre-recorded.
Bit b4/ shall be set to ONE when Lead-in Zone is pre-recorded.

Bit by shall be set to indicate the pre-recording status of Middle Zone.

Bit by shall be set to ZERO when Middle Zone is not pre-recorded.

Bit by shall be set to ONE when Middle Zone is pre-recorded.

Bit b3 shall be set to indicate the pre-recording status of Lead-out Zone.
Bit bg shall be set to ZERO when Lead-out Zone is not pre-recorded.,
Bit bg| shall be set to ONE when Lead-out Zone is pre-recorded.

Bits by to p7 shall be set to ZERO.

Table 41 — Pre-recorded areas

Argéas which can be pre-recorded E€C Block address

Lehd-in Zone except Extra Border Zone | (FFDBBB) to (FFDO0O) (without NBCA)
anfl R-Physical format information zone | (FFp2A4) to (FFD000) (with NBCA)

X-8 to (FDCF6D) and (023573) to X -8 (for a 120

mm disk)
Migddle Zone

X-8 to (FF2F22) and (00D4D6) to X -8 (for an 80
mm disk)

Y-33 to (002942) (without NBCA)
Y-33 to (002F99) (with NBCA)

Lepd-out Zone

NOTE 1 AV ik 1 €3 Al £ ot R dall 2 | fal H +P2= +lo HEHY 3 e £, D H S A-.t
7 IS0 e EaST attreSS U oata MCCOTGaoiC—Z-0TC O Eay e O SPpClmC U e PTe=pPr o Hatior 1o T ro-preud a

block of Field ID1. See 27.3.5.

NOTE 2 Y is the Last address of Data Recordable Zone on Layer 1 specified in the pre-pit information for Pre-pit data
block of Field ID2. See 27.3.6.

Byte 91

This byte shall be set to (00).
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Bytes 92 to 95 - End address of pre-recorded Lead-in Zone

These bytes shall specify the end ECC Block address of the pre-recorded Lead-in Zone.

When Bit b4 of Byte 40 in the Pre-recorded Physical format information is set to ONE, no pre-recording of the
Lead-in Zone by a recording device shall be permitted. See 25.1.6.1.

When Bit b1 of Byte 40 in the Pre-recorded Physical format information is set to ZERO, a recording device can
pre-record the Lead-in Zone.

By
TH
By
Th
By
Th

W
Le

W

By
TH
28

RN
re

In
fie

Ites 96 to 99 - End address of pre-recorded Middle Zone on Layer 0

ese bytes shall specify the end ECC Block address of the pre-recorded Middle Zone on Layer0.
rtes 100 to 103 - Start address of pre-recorded Middle Zone on Layer 1

ese bytes shall specify the start ECC Block address of the pre-recorded Middle-Zone on Layer 1.
Ites 104 to 107 - Start address of pre-recorded Lead-out Zone

ese bytes shall specify the start ECC Block address of the pre-recordéd-Lead-out Zone.

hen Bit b3 of Byte 40 in the Pre-recorded Physical format information is set to ONE, no pre-recor
ad-out Zone by a recording device shall be permitted. See 25y1.6.1.

b-record the Lead-out Zone.
rtes 108 to 2 047

ese bytes shall be set to (00).

.3.2.1.2 Format1 RMD Field1

D Field1 shall contain OPCelated information. In Format1 RMD Field1 it is possible to re
ated information for up to 4 drives that may coexist in a system. See Table 42.

the case of a single drive system, OPC related information shall be recorded in field No.1 and
ds shall be set to (00),"th every case, the unused fields of Format1 RMD Field1 shall be set to (00

ling of the

hen Bit b3 of Byte 40 in the Pre-recorded Physical format.information is set to ZERO, a recording glevice can

cord OPC

the other
).

©lI
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Table 42 — Format1 RMD Field1

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 to 79 2x-speed Write Strategy code for Layer O 16
80 to 83 Recording power 4
84 to 91 Time stamp 8
92 to P5 Power calibration address S
96 to [107 Running OPC information 12
108 to 123 2x-speed Write Strategy code for Layer 1 16
124 to[125 DSV 2
126 to {127 Set to (00) 2
128 to (159 No.2 Drive manufacturer ID 32
160 to[175 Serial number 16
176 to 191 Model number 16
192 to P07 2x-speed Write Strategy code for L'ayer 0 16
208 top11 Recording power 4
212 to 19 Time stamp 8
220 to P13 Power calibration address 4
224 to P35 Running OPC informatien 12
236 to 51 2x-speed Write Strategy code for Layer 1 16
252 to P53 DSV 2
254 to P55 Set to (00) 2
256 to P87 No.3 Drive manufacturer ID 32
288 to 303 Serial umber 16
304 to 319 Model number 16
320 to 335 2x-speed Write Strategy code for Layer O 16
336 to 339 Recording power 4
340 to 47 Time stamp 8
348 to 351 Power calibration address 4
352 to 363 Running OPC information 12
364 to 379 2x-speed Write Strategy code for Layer 1 16
380 to 381 DSV 2
382 to 383 Set to (00) 2
384 to 415 No.4 Drive manufacturer ID 32
416 to 431 Serial number 16
432 to 47 Model number 16
448 to 463 ZA-apccu' Yrite-Str atcgy cocde-for Laycl v 16
464 to 467 Recording power 4
468 to 475 Time stamp 8
476 to 479 Power calibration address 4
480 to 491 Running OPC information 12
492 to 507 2x-speed Write Strategy code for Layer 1 16
508 to 509 DSV 2
510 to 511 Set to (00) 2

512 to 2 047 Set to (00) 1536
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Bytes 0 to 31, 128 to 159, 256 to 287, 384 to 415 — Drive manufacturer ID

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

Bytes 32 to 47, 160 to 175, 288 to 303, 416 to 431 — Serial number

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

T

By

TH
PF

By

TH

interchange parties, this content shall be ignored in interchange.

By

TH

is International Standard does not specify the content of these fields. Unless otherwise dgreed
rchange parties, this content shall be ignored in interchange.

rtes 64 to 79, 192 to 207, 320 to 335, 448 to 463 — 2x-speed Write Strategy code-for Layer 0

ese fields shall specify the 2x-speed Write Strategy code for Layer 0 in the Extended pre-record
| Field ID6 to ID8. The Write Strategy code shall be as specified in 25.1.6.1:4¢

Ites 80 to 83, 208 to 211, 336 to 339, 464 to 467 — Recording power

is International Standard does not specify the content of these’fields. Unless otherwise agreed

tes 84 to 91, 212 to 219, 340 to 347, 468 to 475 — Time stamp

is International Standard does not specify the content of these fields. Unless otherwise agreed

inferchange parties, this content shall be ignored in interchange.
Bytes 92 to 95, 220 to 223, 348 to 351, 476 to.479 - Power calibration address

THese fields shall specify the start ECC/Block address of the DTA where the last power calib
performed. If these fields are set to (00);.they shall be ignored in interchange.

Bytes 96 to 107, 224 to 235, 352.to' 363, 480 to 491 - Running OPC information

THis International Standard does not specify the content of these fields. Unless otherwise agreed

in
By

TH
PF

By

rchange parties, this content shall be ignored in interchange.
rtes 108 to 123, 236'to 251, 364 to 379, 492 to 507 — 2x-speed Write Strategy code for Layer

ese fields shall specify the 2x-speed Write Strategy code for Layer 1 in the Extended pre-record
| Field ID1Q%o ID12. The Write Strategy code shall be as specified in 25.1.6.1.4.

Ites(124 to 125, 252 to 253, 380 to 381, 508 to 509 - DSV

to by the

ed data of

to by the

to by the

ation was

to by the

ed data of

T

ese Tields shall specClTy the last DSV In Dinary notation wnhen the incremental recording mode IS s

these fields are set to (00), they are invalid.

©lI

b15 b14 b13 b12 b11 b10 be bg
| Initial value |
by bg bs ba b b by bo
| Initial value | Next state | Tflag | Setto0 |

Figure 65 — DSV field
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The first byte and bit by to bg of the second byte shall be used to indicate the initial DSV of the next
Incremental recording. This field represents + 1023 at the maximum, using 11 bits. See Clause 22. Bit b4 to by
of the second byte shall be used to indicate the next state of the 16-bit Code word. This field represents 1 to 4
according to the specified state. See Clause 21. Bit by of the second byte shall be used to indicate the last bit
value in the 16-bit Cord word (ONE or ZERO). ONE represents a space and ZERO represents a recorded
mark.

The DSV shall be determined from the initial state of the second Sync frame in the Linking Sector of the
previous recording.

Bytes 116 to 127, 244 to 255, 372 to 383, 500 to 511
These bytes shall be set to (00).
Bytes 512 to 2 047

These bytes are reserved for parameters of recording conditions for extended recording speed. Unused fields
shall be s¢t to (00).

28.3.2.1.3] Format1 RMD Field2
Format1 RMD Field2 may specify user specific data. If this field is not used, it'shall be set to (00).

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

28.3.2.1.4 Format1 RMD Field3

All bytes in this field shall be set to (00).

28.3.2.1.5 Format1 RMD Field4

Format1 RMD Field4 shall specify the information of RZone and the contents of this field shall be as specified
in Table 4B.

The portign of the Data Recordable (Zone that is reserved for recording user data is called the RZone. The
RZone shgll be divided into 2 types _depending on the recording conditions. In an Open RZone, the additional
data can lpe appended. In a Complete RZone, no further user data can be appended. There shall not be mgre
than thred Open RZones in a.Data Recordable Zone.

The portign of the DatayRecordable Zone that is not yet reserved for recording data is called the Invisilple
RZone. The zones for:subsequent RZones can be reserved in the Invisible RZone.

If no furth¢r data ‘€an be appended, no Invisible RZone exists.

Table 43 — Format1 RMD Field4

BP Contents Number of bytes
Oand 1 Invisible RZone number 2
2and3 First Open RZone number 2
4 and 5 Second Open RZone number 2
6and7 Third Open RZone number 2
8 to15 Set to (00) 8
16 to 19 Start sector number of RZone No.1 4
20 to 23 Last recorded address of RZone No.1 4
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Table 43 — Format1 RMD Field4 (concluded)

BP Contents Number of bytes
24 to 27 Start sector number of RZone No.2 4
28 to 31 Last recorded address of RZone No.2 4
2040 to 2 043 Start sector number of RZone No.254 4
2 044 to 2 047 Last recorded address of RZone No.254 4

By
TH

TH
R’

By

TH

rtes 0 and 1 - Invisible RZone number
is field shall specify the Invisible RZone number.

e Invisible RZone number shall be the total number of Invisible RZones, @pen RZones and
fones.

Ites 2 and 3 - First Open RZone number

is field shall specify the first Open RZone number.

If {here is no first Open RZone, this field shall be set to (00).

By

TH
S€

By

TH
0

By
TH
By

TH
by]

Ites 4 and 5 - Second Open RZone number

is field shall specify the second Open RZone number. If there is no second Open RZone, this fie
t to (00).

rtes 6 and 7 - Third Open RZone number

is field shall specify the third Open RZone number. If there is no third Open RZone, this field sha
D).

tes 8 to 15
ese bytes shall be set te (00).
rtes 16 to 19, 24 to.27,..., 2 040 to 2 043 - Start sector number of RZone No.n (n =1, 2,..., 254

e first byte of«each field shall specify the Layer information for the Start sector number of RZone
te shall be-assigned according to the following rule:

(00)7The following 3 bytes specify the Start sector number for Layer 0

ELN- Tha foallonvanna 2 bt nacifuthao Qiart oot~y A A £
T 1 T Oyt THOTT T

L )- o Et oo o i)
A\ I TCToOTowWwhnTg ytC S SpPTlIy thcotart STCtoT oot 1o Cay T

Other settings are prohibited by this International Standard.

The second to the fourth bytes of each field shall specify the start sector numbers of the RZones.

If these fields are set to (00), there is no RZone for this RZone number.

©lI
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Bytes 20 to 23, 28 to 31,... , 2 044 to 2 047 - Last recorded address of RZone No.n (n =1, 2,..., 254)

The first byte of each field shall specify the Layer information for the Last recorded address of RZone, and
each byte shall be assigned according to the following rule:

(00): The following 3 bytes specify the Last recorded address for Layer 0

(FF): The following 3 bytes specify the Last recorded address for Layer 1

Other settings are prohibited by this International Standard.

The secor

If the secq

28.3.2.1.6

Format1 H
shall be a

If these fidg

nd to fourth bytes of this field are set to (00), then this field is invalid.

Format1 RMD Field5 to RMD Field12

Ids are not used, they shall all be set to (00).

Table 44 — Format1 RMD Field5 to RMD Field12

L < PER T c PO I T N T T YT ' 4 PR 4 1 P D=z
U 0 Ui 1T0UruT Dytes U ©4UlT T1e1U sTiall SPEUITy UIC 1ds1 TeLUTUCU SEULUT TIUTTTOCTS Ul U1€ TRAUTICS.

*MD Field5 to RMD Field12 shall specify the information of the RZone and the.contents of this fi¢
5 specified in Table 44.

BP Contents Number of bytes
Oto3 Start sector number of the RZone No.n 4
4t07 Last recorded address of the RZong;No.n 4
8to 11 Start sector number of the RZone& No.n+1 4
12t0 15 Last recorded address of the‘RZone No.n+1 4
2 044 to 2 047 | Last recorded address of the RZone No.n+255 4

174

d

Each No.n of Format1 RMD Field5 to:RMD Field12 shall be as follows:
Format1 RMD Field5 :No.n-= 255

Format1 RMD Field6 yNo.n =511

Format1 RMD Field# :No.n =767

Format1 RMD: Field8 :No.n=1023

Format1 RiiB-ietdd “No-r=+279

Format1 RMD Field10 :No.n=1535

Format1 RMD Field11 :No.n =1791

Format1 RMD Field12 :No.n =2 047

28.3.2.1.7 Format1 RMD Field13

Format1 RMD Field13 is available for specifying drive specific information.

104
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In Format RMD Field13, it is possible to record drive specific information for up to 8 recorders as shown in

Table 45. Each recorder may be single recorder or coexisting recorder in system.

This International Standard does not specify the content of Format1 RMD Field13 except Recorded RMA
address fields. Unless otherwise agreed to by the interchange parties, the contents of the other fields shall be

ignored in interchange.

The unused field in Format1 RMD Field13 shall be set to (00).

Table 45 — Format1 RMD Field13

BP Contents Number of bytes
0 to 31 Drive manufacturer ID 32
32 to 47 Serial Number 16
48 to 63 No. Model Number 16
64 to 66 Recorded RMA address (ECC Block address) 3
67 to 127 Drive specific data 61
128 to 159 Drive manufacturer ID 32
160 to 175 Serial Number 16
176 to 191 No. Model Number 16
192 to 194 Recorded RMA address (ECC Block address) 3
195 to 255 Drive specific data 61
256 to 287 Drive manufactureriD 32
288 to 303 Serial Number. 16
304 to 319 No. Model Number 16
320 to 322 Recorded RMA address (ECC Block address) 3
323 to 383 Drive specific data 61
384 to 415 Drive manufacturer ID 32
416 to 431 Serial Number 16
432 to 447 No. Model Number 16
448 to 450 Recorded RMA address (ECC Block address) 3
451 to 511 Drive specific data 61
51210543 Drive manufacturer ID 32
944 to 559 Serial Number 16
9560 to 575 No. Model Number 16
576 to 578 Recorded RMA address (ECC Block address) 3
579 to 639 Drive specific data 61
640 to 671 Drive manufacturer ID 32
672 to 687 No. Serial Number 16
688 to 703 Model Number 16
704 to 706 Recorded RMA address (ECC Block address) 3

© ISO/IEC 2011 - All rights reserved
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Table 45 — Format1 RMD Field13 (concluded)

BP Contents Number of bytes
707 to 767 Drive specific data 61
768 to 799 Drive manufacturer ID 32
800 to 815 Serial Number 16
816 to 831 No. G | Model Number 16
83210 834 Recorded RMA address (ECC Block address) 3
835 {0 895 Drive specific data 61
896 1o 927 Drive manufacturer ID 32
928 10 943 Serial Number 16
944 10 959 No. H | Model Number 16
960 o 962 Recorded RMA address (ECC Block address) 3
96310 1 023 Drive specific data 61
102k to 2 047 No. A Additional drive specific information for recorder 1024

No. A

Bytes 64|to 66, 192 to 194, 320 to 322, 448 to 450, 576 to 578;°704 to 706, 832 to 834, 960 to 96

Recorded RMA address

These bytes shall specify the stating RMA address which is used to record RMD including the information
specific rgcorder for the time. The RMA address of regarding RMD shall be specified in ECC Block address.

28.3.2.1.8 Format1 RMD Field14

Format1 RMD Field14 shall specify versatilesinformation of a disk and drive. The contents of this field shall

shown as|in Table 46.

TFable 46 — Format1 RMD Field14

™
[]

of

BP Contents Number of bytes
0 FlexiblezQuter Disk Testing Area flag 1
1tod Testing' address of flexible Outer Disk Testing Area on Layer 0 4
51018 Testing address of flexible Outer Disk Testing Area on Layer 1 4
9to|12 Testing address of Inner Disk Testing Area on Layer 0 4
1319 16 Testing address of Inner Disk Testing Area on Layer 1 4
17 1626 Festingaddressof Outer BiskTestingAreaontayero %4
21to 24 Testing address of Outer Disk Testing Area on Layer 1 4
2510 28 Testing address of optional Inner Disk Testing Area on Layer 1 4
29t0 2047 | Setto (00) 2019

Byte 0 - Flexible Outer Disk Testing Area flag

This field shall specify whether the flexible Outer Disk Testing Area is applied or not.
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This flag shall be assigned according to the following rule:

0000 0000: flexible Outer Disk Testing Area is not applied.
0000 0010: flexible Outer Disk Testing Area is applied.
Other settings are prohibited by this Ecma Standard.

Bytes 1 to 4 - Testing address of flexible Outer Disk Testing Area on Layer 0

This field shall specify the start ECC Block address of the flexible Outer Disk Testing Area on Layer 0 where

R p,
thetatestcatibratiomwas performed:

Bytes 5 to 8 - Testing address of flexible Outer Disk Testing Area on Layer 1

THis field shall specify the start ECC Block address of the flexible Outer Disk Testing Afea‘on Laygr 1 where
the latest calibration was performed.

Bytes 9 to 12 - Testing address of Inner Disk Testing Area on Layer 0

THhis field shall specify the start ECC Block address of Inner Disk Testing(Area on Layer 0 where| the latest
calibration was performed.

Bytes 13 to 16 - Testing address of Inner Disk Testing Area on/Layer 1

THis field shall specify the start ECC Block address of Inner ‘Bisk Testing Area on Layer 1 where| the latest
calibration was performed.

Bytes 17 to 20 - Testing address of Outer Disk Testing Area on Layer 0

THis field shall specify the start ECC Block address of Outer Disk Testing Area on Layer 0 wherg| the latest
calibration was performed.

Bytes 21 to 24 - Testing address of Outer Disk Testing Area on Layer 1

THis field shall specify the start ECC-Block address of Outer Disk Testing Area on Layer 1 wherg| the latest
calibration was performed.

Bytes 25 to 28 - Testing address of optional Inner Disk Testing Area on Layer 1

THis field shall specifythe start ECC Block address of optional Inner Disk Testing Area on Layer 1 [where the
latest calibration was-performed.

Bytes 29 to 2.047

THese bytes shall be set to (00).

28.3:2.2 Format4 RMD

28.3.2.2.1 Format4 RMD Field0

Format4 RMD FieldO shall specify general information of the disk and the contents of this field shall be as
specified in Table 47.
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Table 47 — Format4 RMD Field0

BP Contents Number of bytes

0and 1 RMD format 2

2 Disk status 1

3 Set to (00) 1
4to 21 Unique Disk ID 18
22 10 85 Copy of Pre-pit Information 64
86 to 89 Start sector number of the shifted Middle Zone 4
90 Pre-recorded information code 1
91 Set to (00) 1
92 t0 95 End address of pre-recorded Lead-in Zone 4
96 to 99 End address of pre-recorded Middle Zone on Layer O 4
100 to 103 Start address of pre-recorded Middle Zone on Layer 1 4
104 to 107 Start address of pre-recorded Lead-out Zone 4
86 to 2 047 Set to (00) 1940

Bytes 0 a

These byt

Byte 2 - Disk status

This field

If setto (0
If setto (0
If setto (0
If setto (0

Other sett

Byte 3
This byte
Byte 4 to

This Inter

ational Standard does not specify the content of these 18 bytes. Unless otherwise agreed to by

hd 1 - RMD format

es shall be set to (0004).

Ehall specify the disk status as follows:
D), they specify that the disk is empty.
1), they specify that the disk is in Disk at once recording mode.

P), they specify that the disk is in Incremental recording mode.

ngs are prohibited by this-international Standard.

shall be set t6(00).

byte 21=Unique Disk ID

interchanun pnrtinc7 this content shall be ignnrnd in infnrrhnngn

3), they specify that the disk is-a‘finalized disk in the case of Incremental recording mode.

tIhe

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

The copy of Pre-pit Information that is specified in 27.3 shall be recorded in this field. The recording format
shall be as shown in Table 48.
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BP Contents
22 Field ID set to (01)
23 Application code
24 Disk physical code
25 to 27 Last address of Data Recordable Zone on Layer 0
28 Part Version Extension code
29 Set to (00)
30 Field ID set to (02)
31t0 32 Set to (00)
33to 35 Last address of Data Recordable Zone on Layer 1
36 to 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 Manufacturer ID
53 Set to (00)
54 Field ID set to (05)
55 to 85 Set to (00)

Byte 86 to byte 89 - Start sector number of the shifted Middle Zone

THese bytes shall specify the Start sector number of the shifted Middle Zone when the shifted Middle Zone is

applied.
If {he shifted Middle Zone is not applied;these bytes shall be set to (00).

Byte 90 - Pre-recorded information code

This byte shall specify the pre-recorded area on a disk. The areas specified in Table 49 can be prg-recorded
byl a disk manufacturer.or a recording device and assigned according to the following rule. In Finalization state,

the contents of all fields-relating to Pre-recorded information (Byte 90, Bytes 92 to 107) are invalid.

Bif bg shall be sét.to ZERO to indicate Control Data Zone is pre-recorded.
Bi{ b4 shalhbe'set to indicate the pre-recording status of Lead-in Zone.

Bit\b4 shall be set to ZERO when Lead-in Zone is not pre-recorded.

Bit b4 shall be set to ONE when Lead-in Zone is pre-recorded.
Bit by shall be set to indicate the pre-recording status of Middle Zone.
Bit b, shall be set to ZERO when Middle Zone is not pre-recorded.
Bit by shall be set to ONE when Middle Zone is pre-recorded.

Bit b3 shall be set to indicate the pre-recording status of Lead-out Zone.
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Bit bs

Bit b3

shall be set to ZERO when Lead-out Zone is not pre-recorded.

shall be set to ONE when Lead-out Zone is pre-recorded.

Bits b4 to b7 shall be set to ZERO.

Table 49 — Pre-recorded areas

Areas which can be pre-recorded ECC Block address

Le
R-

Ad-in Zone except Extra Border Zone and | (FFDBBB) to (FFD00O) (without NBCA)
Physical format information zone (FFD2A4) to (FFDO00O) (with NBCA)

Mi

X-8 to (FDCF6D) and (023573) to X —8 (for-a

120 mm disk)
idle Zone

X-8 to (FF2F22) and (00D4D6) to-X —8 (for an
80 mm disk)

Le

40wt Zone Y-33 to (002942) (without NBCA)
Y-33 to (002F99) (with NBCA)

NOTE 1
block of Fid

NOTE 2
block of Fig

Byte 91

This byte
Bytes 92
These byt

When Bit
Lead-in Z

When Bit
pre-record

Bytes 96

These byt

X is the Last address of Data Recordable Zone on Layer 0 specified ifithe pre-pit information for Pre-pit d
Id ID1. See 27.3.5.

Y is the Last address of Data Recordable Zone on Layer 1 specified in the pre-pit information for Pre-pit d
Id ID2. See 27.3.6.

shall be set to (00).
fo 95 - End address of pre-recorded Llead-in Zone
bs shall specify the end ECC Block-address of the pre-recorded Lead-in Zone.

b1 of Byte 40 in the Pre-recorded Physical format information is set to ONE, no pre-recording of
bne by a recording device shall be permitted. See 25.1.6.1.

b4 of Byte 40 in the Pre-recorded Physical format information is set to ZERO, a recording device G
the Lead-in Zone:

fo 99 - Endtaddress of pre-recorded Middle Zone on Layer 0

bs shall\specify the end ECC Block address of the pre-recorded Middle Zone on Layer 0.

hta

hta

Bytes 10(

10103 - Start address of pre-recorded Middle Zone on Layer 1

These bytes shall specify the start ECC Block address of the pre-recorded Middle Zone on Layer 1.

Bytes 104 to 107 - Start address of pre-recorded Lead-out Zone

These bytes shall specify the start ECC Block address of the pre-recorded Lead-out Zone.

When Bit b3 of Byte 49 in the Pre-recorded Physical format information is set to ONE, no pre-recording of the
Lead-out Zone by a recording device shall be permitted. See 25.1.6.1.
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When Bit bz of Byte 40 in the Pre-recorded Physical format information is set to ZERO, a recording device can
pre-record the Lead-out Zone.

Bytes 108 to 2 047
These bytes shall be set to (00).
28.3.2.2.2 Format4 RMD Field1

Format4 RMD Field1 shall contain OPC related information. In Format4 RMD Field1 it is possible to record
ORC related information for up to 4 drives that may coexist in a system. See Table 50.

In|the case of a single drive system, OPC related information shall be recorded in field No,1’and the other
fieJds shall be set to (00). In every case, the unused fields of Format4 RMD Field1 shall bersetto (00).
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Table 50 — Format4 RMD Field1

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 to 79 2x-speed Write Strategy code for Layer 0 16
80 to 83 Recording power 4
84 to 91 Time stamp 8
92 to P5 Power calibration address 4
96 to [107 Running OPC information 12
108 to 123 2x-speed Write Strategy code for Layer 1 16
124 to {125 DSV 2
126 to {127 Set to (00) 2
128 to (159 No.2 Drive manufacturer ID 32
160 to {175 Serial number 16
176 to 191 Model number 16
192 to P07 2x-speed Write Strategy code for Layer 0 16
208 to p11 Recording power 4
212 to R19 Time stamp 8
220 to R13 Power calibration address 4
224 to P35 Running OPC information 12
236 to 51 2x-speed Write Strategy code for Layer 1 16
252 to P53 DSV 2
254 to P55 Set to (00) 2
256 to p87 No.3 Drive manufacturer ID 32
288 to 303 Serialhiumber 16
304 to 319 Maodel number 16
320 to 335 2x-speed Write Strategy code for Layer 0 16
336 to 339 Recording power 4
340 to 47 Time stamp 8
348 to 351 Power calibration address 4
352 to 363 Running OPC information 12
364 to 379 2x-speed Write Strategy code for Layer 1 16
380 to 381 DSV 2
382 to 383 Set to (00) 2
384 to §15 No.4 Drive manufacturer ID 32
416 to 431 Serial number 16
432 to B4T7 Model number 16
448 to 463 2x-speed Write Strategy code for Layer 0 16
464 to 467 Recording power 4
468 to 475 Time stamp 8
476 to 479 Power calibration address 4
480 to 491 Running OPC information 12
492 to 507 2x-speed Write Strategy code for Layer 1 16
508 to 509 DSV 2
510 to 511 Set to (00) 2

512 to 2 047 Set to (00) 1536
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Bytes 0 to 31, 128 to 159, 256 to 287, 384 to 415 - Drive manufacturer ID

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

Bytes 32 to 47, 160 to 175, 288 to 303, 416 to 431 - Serial number

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

to by the

to by the

THis International Standard does not specify the content of these fields. Unless otherwise dgreed
interchange parties, this content shall be ignored in interchange.

Bytes 64 to 79, 192 to 207, 320 to 335, 448 to 463 - 2x-speed Write Strategy code-for Layer 0

THese fields shall specify the 2x-speed Write Strategy code for Layer 0 in the Extended pre-record
PHI Field ID6 to ID8. The Write Strategy code shall be as specified in 25.1.6.1:4¢

Bytes 80 to 83, 208 to 211, 336 to 339, 464 to 467 - Recording power:

THis International Standard does not specify the content of these’fields. Unless otherwise agreed
inferchange parties, this content shall be ignored in interchange.

Bytes 84 to 91, 212 to 219, 340 to 347, 468 to 475 - Time stamp

THis International Standard does not specify the content of these fields. Unless otherwise agreed
erchange parties, this content shall be ignored in interchange.

Bytes 108 to 123, 236'to 251, 364 to 379, 492 to 507 - 2x-speed Write Strategy code for Layer 1

THese fields shall specify the 2x-speed Write Strategy code for Layer 1 in the Extended pre-record
PRI Field ID10'o ID12. The Write Strategy code shall be as specified in 25.1.6.1.4.

Bytes{124 to 125, 252 to 253, 380 to 381, 508 to 509 - DSV

to by the

ed data of

to by the

to by the

ation was

to by the

ed data of

These 5 Shall sy e Iast DSV in bir S
these fields are set to (00), they are invalid.
b15 b14 b13 b12 b11 b10 bg bs
| Initial value |
b7 bs bs by b3 b b4 bo
| Initial value | Next state | Tflag | Setto0 |

Figure 66 — DSV field
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The first byte and bit by to bg of the second byte shall be used to indicate the initial DSV of the next
Incremental recording. This field represents + 1023 at the maximum, using 11 bits. See Clause 22. Bit b4 to by
of the second byte shall be used to indicate the next state of the 16-bit Code word. This field represents 1 to 4
according to the specified state. See Clause 21. Bit b4 of the second byte shall be used to indicate the last bit
value in the 16-bit Cord word (ONE or ZERO). ONE represents a space and ZERO represents a recorded
mark.

The DSV shall be determined from the initial state of the second Sync frame in the Linking Sector of the
previous recording.

Bytes 116 to 127, 244 to 255, 372 to 383, 500 to 511
These bytes shall be set to (00).
Bytes 512 to 2 047

These bytes are reserved for parameters of recording conditions for extended recording speed. Unused fields
shall be s¢t to (00).

28.3.2.2.3 Format4 RMD Field2
Format4 RMD Field2 may specify user specific data. If this field is not used, it'shall be set to (00).

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

28.3.2.2.4 Format4 RMD Field3
If Multi-Bgrder recordings are performed, then Border Zongetinformation shall be recorded in the Format4 RNID
Field3. If the RMD is recorded before the first Border.Closing or no Borders are recorded, then all fields|of
Format4 RMD Field3 shall be set to (00) except Bytes)0 to 15.

If the Anclpor Point is Re-mapped, corresponding-fields shall be specified.

Table 51 — Format4 RMD Field3

BP Contents Number of bytes

0to 3 Re-mapping ECC block sector number for AP1 4
4t07 Re-mapping ECC block sector number for AP2 4
8 to 11 Re-mapping ECC block sector number for AP3 4
12 to15 Re-mapping ECC block sector number for AP4 4
16:to 31 Set to (00) 16
321035 Startsector number of Border-out No: 1

36 to 39 Start sector number of Border-out No.2

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

Bytes 0 to 3,4 to 7, 8 to 11, 12 to 15 - Re-mapping ECC block sector number for AP No.n (n=1, 2, 3, 4)

Re-mapping ECC block sector number for AP No.n (n = 1 to 4) shall specify the start sector number of the
ECC block which includes the re-assignment sector to be read when the Anchor Point (AP No.n) is referred.
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When the ECC block which includes the AP No.n is referred and the corresponding Re-mapping ECC block
sector number for AP No.n is set, recording devices shall refer to the ECC block pointed by this field.

When the ECC block which includes the AP No.n is referred and this field is set to (00), recording devices
shall refer to the original ECC block specified by the AP No.n. See Annex Q.

Byte 32 to 35, 36 to 39..., 2044 to 2047 - Start sector number of Border-out No.n

(n

=1, 2, ..., 504)

These fields shall indicate the start sector number of the Border-out.

If Jhe field is not used, all bytes in each field shall be set to (00).

28

Fa
in

TH
RZ
d

th

TH
R’
ap

Table 52.

.3.2.2.5 Format4 RMD Field4

Table 52 — Format4 RMD Field4

rmat4 RMD Field4 shall specify the information of RZone and the contents of this field shall be as

e portion of the Data Recordable Zone that is reserved for recording userdata is called the R
fone shall be divided into 2 types depending on the recording conditions'_In'an Open RZone, the
a can be appended. In a Complete RZone, no further user data can bé-appended. There shall ng
n three Open RZones in a Data Recordable Zone.

e portion of the Data Recordable Zone that is not yet reserfved for recording data is called th
fone. The zones for subsequent RZones can be reserved. intthe Invisible RZone. If no further da
pended, no Invisible RZone exists.

5 specified

Yone. The
additional
t be more

e |nvisible
ta can be

BP Contents Number of bytes
Oto1 Invisible RZone number 2
2103 First Open:RZone number 2
4t05 Second Open RZone number 2
6to7 Third Open RZone number 2
810 15 Set to (00) 8
16 to 19 Start sector number of Invisible RZone 4
20 to23 Layer jump address of Invisible RZone 4
24t0 27 End sector number of Invisible RZone 4
28 to 31 Last recorded address of Invisible RZone 4
3210 35 Previous layer jump address of Invisible RZone 4
36 10 37 Jump nterval Z
38 to 47 Set to (00) 10
48 to 51 Start sector number of RZone No.1 4
52 to 55 Layer Jump address of RZone No.1 4
56 to 59 End sector number of RZone No.1 4
60 to 63 Last recorded address of RZone No.1 4
64 to 67 Start sector number of RZone No.2 4
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Bytes 0 a
This field

The Invis
RZones.

Bytes 2 a
This field

If there is
Bytes 4 a

This field

set to (00).

Bytes 6 a

This field
(00).

12862:2011(E)

Table 52 — Format4 RMD Field4 (concluded)

BP Contents Number of bytes
68 to 71 Layer Jump address of RZone No.2
721075 End sector number of RZone No.2
76 to 79 Last recorded address of RZone No.2 4

2-632t0 2035 Startsectormumberof RZome No-+25
2036 t0 2039 | Layer Jump address of RZone No0.125

2 040 to 2 043 | End sector number of RZone No.125

2 044 to 2047 | Last recorded address of RZone No.125

IR

hd 1 - Invisible RZone number

Shall specify the Invisible RZone number.

hd 3 - First Open RZone number

shall specify the first Open RZone number.

no first Open RZone, this field shall be set to (0Q).
hd 5 - Second Open RZone number

shall specify the second Open RZpne*number. If there is no second Open RZone, this field shall

hd 7 - Third Open RZone humber

shall specify the third. Open RZone number. If there is no third Open RZone, this field shall be set

Bytes 8 t¢ 15

These byt

Bytes 16

bs shall be,set to (00).

fo_19. - Start sector number of Invisible RZone

ble RZone number shall be the total number of Invisible RZenes, Open RZones and Complgte

When the automatic layer jump recording is applied, this field shall specify the Start sector number of Invisible

RZone.

The first b

yte of this field shall be set to (00).

If the second to fourth bytes of this field are set to (00), then this field is invalid.

Bytes 20 to 23 - Layer jump address of Invisible RZone

When the automatic layer jump recording is applied, this field shall specify the latest Layer jump address of
Invisible RZone.
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The first byte of this field shall be set to (00).

The second to the fourth bytes of this field shall specify the Layer jump address of the Invisible RZone on
Layer O.

A jump destination address (Y) is determined by Layer Jump address (X) described below.

Y=X

The second to fourth bytes shall be set to (00) for the following cases:

- | When no Layer jump address is specified for Invisible RZone, or

- | When Layer jump address is specified and the inner part of the both layers of the |Invisijle RZone
specified by this field is fully recorded.

When Jump interval (Bytes 36 and 37) is specified, this field is specified only by the calculation from the Jump
interval.

Ngither the End sector number of Layer 0 nor the sector number of (Start secter'number of the shiffed Middle
Zdne —1) shall be set to this field as a Layer jump address.

Bytes 24 to 27 - End sector number of Invisible RZone

When the automatic layer jump recording is applied, this field shall specify the End sector number of Invisible
RZone.

THe first byte of this field shall be set to (FF).
If {he second to fourth bytes of this field are set to (QQ), then this field is invalid.
Bytes 28 to 31 - Last recorded address of Invisible RZone

When the automatic layer jump recording is applied, this field shall specify the Last recorded address of
Inyisible RZone.

THe first byte of this field shall specify the Layer information for the Last recorded address of Invisijle RZone,
and the byte shall be assigned according to the following rule:

(00): The following 3 bytes specify the Last recorded address of Layer 0
(FF): The following 3 bytes specify the Last recorded address of Layer 1
Other settings are prohibited by this Ecma Standard.

THe second\o the fourth bytes of this field shall specify the Last recorded address of the Invisible R4one.

If ]he Second to fourth bytes of this field are set to (00), then this field is invalid.

Bytes 32 to 35 - Previous layer jump address of Invisible RZone

When the automatic layer jump recording is applied, this field shall specify the Previous layer jump address of
Invisible RZone.

The first byte of this field shall be set to (00).

The second to the fourth bytes of this field shall specify the Previous layer jump address of the Invisible
RZone on Layer 0.
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A jump destination address (Y) is determined by Layer Jump address (X) described below.
Y= X

The initial value of the second to fourth bytes of this field shall be set to (00). When the Layer jump address of
Invisible RZone (Bytes 20 to 23) is specified, the value before it changes shall be copied into this field.

Bytes BP 36 and 37 - Jump interval

When the automatic layer jump recording is applied, this field shall specify the Jump interval width except
BSGA (Blpck Sync Guard Area). This size specifies the number of ECC blocks of Layer 1.

This field can be specified when both of this field and the Layer jump address of Invisible RZone field(Byles
20 to 23) are set to (00) and the Invisible RZone is blank.

Bytes 38 fo 47
These bytes shall be set to (00).

Bytes 48 to 51, 64 to 67, .., 2 032 to 2 035 - Start sector ,number of RZone Ng.n
(n=1,2,)..,125)

The first HQyte of each field shall specify the Layer information for the Start{sector number of RZone, and edqch
byte shall pbe assigned according to the following rule:

(00): [The following 3 bytes specify the Start sector number for. Layer 0
(FF): [The following 3 bytes specify the Start sector number.for Layer 1
Othef settings are prohibited by this International Standard.

The second to the fourth bytes of each field shall specify the start sector numbers of the RZones.
If these figlds are set to (00), there is no RZone forthis RZone number.
Bytes 52 fo 55, 68 to 71, ..., 2 036 to 2 039 -"Layer Jump address of RZone No.n (h =1, 2, ..., 125)
The first byte of each field shall be set t6°(00).
The second to the fourth bytes of each field shall specify the jump address of the RZones on Layer 0.
The jump destination address’(Y) is determined by Layer Jump address (X) described below.

Y=1X

If the secqnd to'fourth bytes of this field are set to (00), then this field is invalid.

Bytes 56 to-59

The first byte of each field shall specify the Layer information for the End sector number of RZone, and each
byte shall be assigned according to the following rule:

(00): The following 3 bytes specify the End sector number of Layer 0
(FF):  The following 3 bytes specify the End sector number of Layer 1
Other settings are prohibited by this International Standard.

The second to the fourth bytes of each field shall specify the end sector numbers of the RZones.
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If the second to fourth bytes of this field are set to (00), then this field is invalid.

Bytes 60 to 63, 76 to 79, .., 2044 to 2047 - Last recorded address of RZone No.n
(n=1, 2,..., 254)

The first byte of each field shall specify the Layer information for the Last recorded address of RZone, and
each byte shall be assigned according to the following rule:

(00): The following 3 bytes specify the Last recorded address for Layer 0
(FF): The following 3 bytes specify the Last recorded address for Layer 1

Other settings are prohibited by this International Standard.
THe second to the fourth bytes of each field shall specify the last recorded sector numbers,of the RZpnes.

If {he second to fourth bytes of this field are set to (00), then this field is invalid.

28.3.2.2.6 Format4 RMD Field5 to RMD Field12

Fdrmat4 RMD Field5 to RMD Field12 shall specify the information of the RZone and the contents gf this field
shall be as specified in Table 53.

If {hese fields are not used, they shall all be set to (00).

Table 53 — Format4 RMD Field5 to RMD Field12
BP Contents Number of bytes
Oto3 Start sector number of RZone No.n 4
4t07 Layer Jump address of RZone No.n 4
8to 11 End sector'number of RZone No.n 4
12t0 15 Last.recorded address of RZone No.n 4
16 to 19 Start’sector number of RZone No.n+1 4
20 to 23 Layer Jump address of RZone No.n+1 4
24 to 27 End sector number of RZone No.n+1 4
28 to 31 Last recorded address of RZone No.n+1 4
2082 to 2 035 Start sector number of RZone No.n+127 4
2 036 to 2 039 Layer Jump address of RZone No.n+127 4
2040to 2 043 End sector number of RZone No.n+127 4
2-044+0-2-04+ Lastrecordedaddress-of- RZenre Noen+12# 4

Each No.n of Format1 RMD Field5 to RMD Field12 shall be as follows:

Format1 RMD Field5 :No.n =126
Format1 RMD Field6 :No.n =254
Format1 RMD Field7 : No.n = 382
Format1 RMD Field8 : No.n =510
Format1 RMD Field9 : No.n = 638

© ISO/IEC 2011 — Al rights reserved 119


https://standardsiso.com/api/?name=37d56e1987e8560e156b0361aad7fb23

ISO/IEC 12862:2011(E)

Format1 RMD Field10
Format1 RMD Field11
Format1 RMD Field12

:No.n =766
:No.n =894

:No.n =1 022

28.3.2.2.7 Format4 RMD Field13

Format4 RMD Field13 is available for specifying drive specific information.

In Format4 RMD Field13, it is possible to record drive specific information for up to 8 recorders as shown in

Table 54. Each recorder may be single recorder or coexisting recorder in system.
This Interpational Standard does not specify the content of Format4 RMD Field13 except Recorded RMA
address fields. Unless otherwise agreed to by the interchange parties, the contents of the other fields’shall pe
ignored in|interchange.
The unusgd field in Format4 RMD Field13 shall be set to (00).
Table 54 — Format4 RMD Field13
BP Contents Number of bytes

0 to B1 Drive manufacturer ID 32

32tq 47 Serial Number 16

48 tq 63 No. Model Number 16

64 tq 66 Recorded RMA address (ECC Block address) 3

67 tq 127 Drive specific data 61

128 {0 159 Drive manufacturer ID 32

160 {0 175 Serial Number 16

176 fo 191 No. Model Number: 16

192 10 194 Recorded -RMA address (ECC Block address) 3

195 1o 255 Drive~specific data 61

256 1o 287 Drive manufacturer ID 32

288 10 303 Serial Number 16

304 1o 319 NO. Model Number 16

320 o 322 Recorded RMA address (ECC Block address) 3

323 1o 383 Drive specific data 61

384 10,416 Drive manufacturer ID 32

416 o0 431 SertarNumber 16

432 to 447 No. Model Number 16

448 to 450 Recorded RMA address (ECC Block address) 3

451 to 511 Drive specific data 61

512 to 543 Drive manufacturer ID 32

544 to 559 No- Serial Number 16

120
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BP Contents Number of bytes

560 to 575 Model Number 16

576 to 578 Recorded RMA address (ECC Block address) 3

579 to 639 Drive specific data 61

640 to 671 Drive manufacturer ID 32

672 to 687 Serial Number 16

688 to 703 No. F | Model Number 16

704 to 706 Recorded RMA address (ECC Block address) 3

707 to 767 Drive specific data 61

768 to 799 Drive manufacturer ID 32

800 to 815 Serial Number 16

816 to 831 No. G | Model Number 16

832 to 834 Recorded RMA address (ECC Block address) 3

835 to 895 Drive specific data 61

896 to 927 Drive manufacturer ID 32

928 to 943 Serial Number 16

944 to 959 No. H | Model Number 16

960 to 962 Recorded RMA address (ECC Block address) 3

963 to 1 023 Drive specific data 61

1024 to 2 047 No. A Qgﬁji;ional drive specific information for recorder 1024
Bytes 64 to 66, 192 to 194320 to 322, 448 to 450, 576 to 578, 704 to 706, 832 to 834, 960 to 962 -
R¢corded RMA address
THese bytes shall spekgify the stating RMA address which is used to record RMD including the information of
specific recorder for-the time. The RMA address of regarding RMD shall be specified in ECC Block gddress.
28.3.2.2.8 Format4 RMD Field14
Fdrmat4-RMD Field14 shall specify versatile information of a disk and drive. The contents of this fie]d shall be
shiown as in Table 55.

Table 55 — Format4 RMD Field14

BP Contents Number of bytes
0 Flexible Outer Disk Testing Area flag 1
1to4 Testing address of flexible Outer Disk Testing Area on Layer 0 4
5t0 8 Testing address of flexible Outer Disk Testing Area on Layer 1 4
9to 12 Testing address of Inner Disk Testing Area on Layer 0 4
13 to 16 Testing address of Inner Disk Testing Area on Layer 1 4
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Table 55 — Format4 RMD Field14 (concluded)

BP Contents Number of bytes
17 to 20 Testing address of Outer Disk Testing Area on Layer 0 4
21to 24 Testing address of Outer Disk Testing Area on Layer 1 4
2510 28 Testing address of optional Inner Disk Testing Area on Layer 1 4
29t0 2015 Set to (00) 1987
2016 to 2 017 | Start pointer of Blank Area No.1 2

2 018|to 2 019 | End pointer of Blank Area No.1
2 020]to 2 021 | Start pointer of Blank Area No.2
2 022]to 2 023 | End pointer of Blank Area No.2
2 024|to 2 025 | Start pointer of Blank Area No.3
2 026]to 2 027 | End pointer of Blank Area No.3
2 028]to 2 029 | Start pointer of Blank Area No.4
2 030jto 2 031 | End pointer of Blank Area No.4
2 032]to 2 033 | Start pointer of Blank Area No.5
2 034|to 2 035 | End pointer of Blank Area No.5
2 036]to 2 037 | Start pointer of Blank Area No.6
2 038|to 2 039 | End pointer of Blank Area No.6
2 040Jto 2 041 | Start pointer of Blank Area No.7
2 042|to 2 043 | End pointer of Blank Area No.7
2 044|to 2 045 | Start pointer of Blank Area No.8
2 046]to 2 047 | End pointer of Blank AreaNo.8

N[ N N N N N NN NN N NN DN

Byte 0 - Fllexible Outer Disk Testing Area flag
This field $hall specify whether the)flexible Outer Disk Testing Area is applied or not.
This flag dhall be assigned.according to the following rule:

0Q00 0000: «flexible Outer Disk Testing Area is not applied.
0Q00 0010V flexible Outer Disk Testing Area is applied.

Other settings are prohibited by this International Standard.

Bytes 1 to 4 - Testing address of flexible Outer Disk Testing Area on Layer 0

This field shall specify the start ECC Block address of the flexible Outer Disk Testing Area on Layer 0 where
the latest calibration was performed.

Bytes 5 to 8 - Testing address of flexible Outer Disk Testing Area on Layer 1

This field shall specify the start ECC Block address of the flexible Outer Disk Testing Area on Layer 1 where
the latest calibration was performed.
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Bytes 9 to 12 - Testing address of Inner Disk Testing Area on Layer 0

This field shall specify the start ECC Block address of Inner Disk Testing Area on Layer 0 where the latest

ca

libration was performed.

Bytes 13 to 16 - Testing address of Inner Disk Testing Area on Layer 1

This field shall specify the start ECC Block address of Inner Disk Testing Area on Layer 1 where the latest

ca
By

TH
ca

By

TH
ca

By

TH

libration was performed.

tes47-to-20=TFesti dt f ButerBiskFestingA , 8

is field shall specify the start ECC Block address of Outer Disk Testing Area on Layer Q.where
ibration was performed.

rtes 21 to 24 - Testing address of Outer Disk Testing Area on Layer 1

is field shall specify the start ECC Block address of Outer Disk Testing Ared.on Layer 1 where
ibration was performed.

rtes 25 to 28 - Testing address of optional Inner Disk Testing Area'on Layer 1

is field shall specify the start ECC Block address of optional Inner Disk Testing Area on Layer 1

latest calibration was performed.

By
TH

By
to

TH

TH
or

St

Af
R?

By
to

TH

rtes 29 to 2 015

ese bytes shall be set to (00).

2 041, 2 044 to 2 045 - Start pointer of Blank'Area No.n (n =1 to 8)
is field shall specify a start pointer of a*Blank Area by a related RZone number.

e Blank Area is appeared in previous adjacent area on Layer 1 of the related RZone to keep the
jer. See Annex O.

art pointer is obtained from End sector number of the related RZone.

er Blank Area is recorded, corresponding Start pointer field shall be set to (00) and sorted by t
fone number specified a start pointer of a Blank Area from Byte 2 016 to Byte 2 045 in ascending
2 043, 2046 to 2 047 - End pointer of Blank Area No.n (n =1 to 8)

is field shall specify an end pointer of a Blank Area by a related RZone number.

the latest

the latest

where the

ftes 2 016 to 2 017, 2 020 to 2 021, 2 024 to 2:025, 2 028 to 2 029, 2 032 to 2 033, 2 036 to 2 (37, 2 040

Recording

he related
prder.

tes 2 018 to,2 019, 2 022 to 2 023, 2 026 to 2 027, 2 030 to 2 031, 2 034 to 2 035, 2 038 to 2 (39, 2 042

T

€ Blank Area IS appeared In next adjacent area on Layer 1 Ol the related RZone 10 kKeep e

order. See Annex O.

End pointer is obtained from Layer Jump address of the related RZone.

After Blank Area is recorded, corresponding End pointer field shall be set to (00).
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Annex A
(normative)

Measurement of the angular deviation o

The angular deviation is the angle o formed by an incident beam perpendicular to the Reference Plane

P with th

reflected beam. See Figure A.1

For mea
covering
bottom cl

The total

centre h
under th

momentjzf force-g€nerated by the clamping force and the chucking force F» exerted on the rim of the

124

Recorded layer

Substrate

™

Entrance sufface

Incident beam/v /

Reflected beam

Figure A.1 — Angular deviation o

suring the angular deviation o, the(disk shall be clamped between two concentric rings
most of the Clamping Zone. The:fop clamping area shall have the same diameters as the
Bmping area.

+ 0,5 mm
in = 22,3 mm

- 0,0 mm

+ 0,0 mm
out — 32,7 mm

-/0,5smm

clamping-force shall be F1 = 2,0 N £ 0,5 N. In order to prevent warping of the disk under the

le of the disk, F» shall not exceed 0,5 N. See Figure A.2. This measurement shall be made
¢éonditions of 8.1.1.a).
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Annex B
(normative)

Measurement of birefringence

Figure B.1 — Ellipse with ellipticity e = b/a and orientation 6

The orienfation 8 of the ellipse is determined by the orientation of the optical axis
O=y-m/4 (I
where v i the angle between the optical axis and the radial direction.

The ellipti¢ity e = b/a is a function-of the phase retardation &

3 ¢

When the [phasesretardation & is known the birefringence BR can be expressed as a fraction of the wavelength

e=tan{

N

BR = A nm (Il
21

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.
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B.2 Measurements conditions
The measurement of the birefringence specified above shall be made under the following conditions:

Mode of measurement in reflection, double pass through the substrate

Wavelength A of the laser light 640 nm £ 15 nm
Beam diameter (FWHM) 1,0 mm £ 0,2 mm
Arjgle B of incidence in radial direction 7,0°+£0,2°

refative to the radial plane perpendicular
to |Reference Plane P

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

Rgtation less than 1 Hz
Tgmperature and relative humidity as specified in 8.1.1 b)

B|3 Example of a measuring set-up

Whilst this Ecma Standard does not prescribe a specific device for measuring birefringence, the deviice shown
schematically in Figure B.2 as an example, is well suiteddor this measurement.

Disk ———» I

Light from a laser source, collimated into a polarizer ( extinction ratio = 10_5 ), is made circular by a M4 plate.
The ellipticity of the reflected light is analyzed by a rotating analyzer and a photo detector. For every location
on the disk, the minimum and the maximum values of the intensity are measured. The ellipticity can then be
calculated as

€2 = Inin/ Imax (V)

Combining equations I, Il and IV yields
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BR=2_2arctan |/min.
4 T Imax

This device can be easily calibrated as follows:

Imin is set to 0 by measuring a polarizer or a A/ 4 plate

= nin = Imax When measuring a mirror.

Apart of fthe d.c. contribution of the front surface reflection, a.c. components may occur, due to_the
interferen¢e of the reflection(s) of the front surface with the reflection(s) from the recorded layer. These 4.c.
reflectance effects are significant only if the disk substrate has an extremely accurate flatness and f the light
source hap a high coherence.
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Annex C
(normative)

Measurement of the differential phase tracking error

CAM : thod for the differential ol teacki

THe reference circuit for the measurement of the tracking error shall be that shown in Figure €4."Each output
of|the diagonal pairs of elements of the quadrant photo detector shall be digitized independently after
equalization of the waveform defined by

H(s)=(1+1,6 x107 i)/ (1+4,7x 108 ie)

THe gain of the comparators shall be sufficient to reach full saturation on the outputs, even withl minimum
signal amplitudes. Phases of the digitized pulse signal edges (signals B4 and'B») shall be compargd to each

other to produce a time-lead signal C4 and a time-lag signal Co. The phase comparator shall reart to each
individual edge with signal C4 or C,, depending on the sign of At;. A tracking error signal shall be prpduced by
smoothing the C4, C» signals with low-pass filters and by subtracting by means of a unity gain differential
a;tplifier. The low-pass filters shall be 1st order filters with a cut=0ff frequency of (-3 dB) 30 kHz.

Special attention shall be given to the implementation of the)circuit because very small time differences have
tobe measured, 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 quadrant detector
shgll be

At =1/N DAY

where N is the number of edges both-rising and falling.

C|2Measurement of At /T without time interval analyzer

THe relative time difference At/T is represented by the amplitude of the tracking error signal provide¢d that the
amplitudes of the<Cy-and C» signals and the frequency component of the read-out signals are normalized. The

relation between the tracking error amplitude ATVE and the time difference is given by

oS At At At
ATVE =——-Vpc =——-Vpc = At Vee
T; NnT T

where
Vpc is the amplitude of the C4 and C; signals
T;iis the actual length of the read-out signal in the range 3T to 14T

nT is the weighted average value of the actual lengths

N n T is the total averaging time
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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

ATVE =4t /T
The specification for the tracking gain can now be rewritten by using the tracking error amplitude as follows:

0,5 (Vpc/n) £ ATVE <1,1 (Vpc/n)

at 0,1 um fadial offset.

C.3Calibration of At /T
As the gajn 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 tracking error signal.

a) Checking the measurement circuit

a.1) | Measure the relation between the amplitude of the first comparataninput (3T) and the amplitude| of
the tracking error signal.

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

b.1) | Generate two sinusoidal signals A1 and A2 oftfrequency 2,616 MHz (corresponding to 5T) wjith
phase difference, and feed them into two equalizer circuits.

b.2) | Measure the relation between At /T and- ATVE / vpc.
(ATVE /Mpc) K = (At/T)/ n

K=(0,2 4t /T)/ (ATVE /Vpc)

forn=5
The relatign between 4t,/7and ATVE /Vpc is linear (see Figure C.3).

c) Compare the measured At T with the calculated one

c.1) | Measure At /T using the method of C.1.

c.2) Calculate At [T(real) as follows:

At [T (real) =K x At /T (measured)
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Figure C.1 — Circuit for tracking error measurements
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132
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tracking error
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Figure C.2 — Comparator input signal amplitude vs. tracking error signal amplitude
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Figure C.3 — At /T vs. ATVE / Vpc
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Annex D
(normative)

Measurement of light reflectance

D +Calibration-method
tion-method

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

Figure.D.1 — Reflectance calibration
In this Figure the following applies:

| | =incident beam

r | =reflectance of the entrance surface

R4 = main reflectance of the recorded layer

Rift = other reflectances of the entrance surface and of the recorded layer

R/} = measured value, using the arrangement of Figure D.1

Ry =r+Rg+ Rjpt

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

Rs=[(1-r)2x (Ry-nl /[ 1-rx (2-Ry)]

The reference disk shall be measured on a reference drive and Ijror measured by the focused beam is
equated to Rg 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.2Measuring method

The measuring method comprises the following steps:

Measure the reflective light power Dg from the reference disk with calibrated reflectivity Rq

Measure f44 in the Information Zone of the disk (see 13.3)

Calculate the reflectivity as follows:

l1an
Ry =R
141 =Rs x5

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 = 40,0°+ 0,5° (see
Figure E 1)

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Entrance surface

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 genefal system diagram for jitter measurement shall be as shown in Figure F.1.

HF-signal /
Pre-amp. || ||
AC-coupling
Quiadrant EQ LPF
phofo detector
B Phase detector, 8-16 demodulator,
T Filter, VCO Error corrector,
] Sector decoder
Slicer PLL Decoder
All dataledges Clock|signal

Start / stop signal

Jitter analyse From revolution pulse

(e.g. a Time Interval Analyser)

«

TIA

Figure F-t—Generatdiagramrforjitter measurement
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F.2 Open loop transfer function for PLL
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The open-loop transfer function for the PLL shown in Figure F.1 shall be as shown in Figure F.2.

Gain (dB)

\

-40 dB/decade

-20 dB/decade

0dB

6000 9000\

F.3 Slicer

'Frequency (Hz)

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

THe slicer shall be a feed-back auto-slicer with a -3 dB closed-loop bandwidth of 5 kHz, 1st order int¢grating.

F .4 Conditions for measurement

THe bandwidth of the pre-amplifier of the photo detector shall be greater than 20 MHz in order [o prevent

group-delay distortion\(See Figure F.3).
Lgw-pass filter:6th order Bessel filter, f. (-3 dB) = 8,2 MHz
ExXample.ofian analogue equalizer: 3-tap transversal filter with transfer function

H(zy=135 z*° - 0,175 (1 + z*"%)

Filtering and equalization:

- Gain variation: 1 dB max. (below 7 MHZz)

- Group delay variation: 3 ns max. (below 6,5 MHz)

- (Gain at 5,0 MHz - Gain at 0 Hz) = 3,2 dB £ 0,3 dB

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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Gain (dB)

6

F.5 Measurement

The jitter ¢

Under this

138

-4

-6

EQ only
LPF only
EQ +LPF

-10

Figure F.3 — Frequency characteristics for, the equalizer and the low-pass filter

f all leading and trailing edges over-one rotation shall be measured.

measurement, the jitter shall)be less than 8,0 % of the Channel bit clock period.

4 6 8 10

Frequency (MHz)
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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 associa

specification are generated.

8-bit Byte B(t) 16-bit Code Word-X({)

Conversion table
State S(t) Next State’, S(t+1)

A4

A

Memary

Figure G.1 —='Code Words generation

In|this Figure:

X(t) = H{B(t), S(t)} X15() = msb and Xg(t) = Isb
S(t+1) =G{B(?), S(t)}

H is the output function

G is the next-state function

THe Code Words leaving the States shall be chosen so that the concatenation of Code Word

a Ptate and thosedeaving that State satisfy the requirement that between two ONEs there s

le@st 2 and at most 10 ZEROs.
Ag additional\fequirements:
— | Code'Words leaving State 2 shall have both bit x15 and bit x3 set to ZERO, and

— |in.Code Words leaving State 3 bit x5 or bit x5 or both shall be set to ONE.

ed State

5 entering
hall be at

This means that the Code Word sets of States 2 and 3 are disjoint.
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Code Word X(t) Next State S(t+1) |Code Word X(t+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 (t+1),X3 (t+1) = 0,0

Ends with 2 or up to 5 trailing ZEROs | State 3 Starts with none or up to 5 leadingZEROs,
and

X15 (t+1),X3 (t+1) # 0,0

Ends with 6 or up to 9 trailing ZEROs | State 4 Starts with 1 or no leading ZERO

Figure G.2 — Determination of States

Note thaf when decoding the recorded data, knowledge about the-eficoder is required to be able|to
reconstityte the original main Data.

B(f) = H-1{X(t), S(0}}

Because |of the involved error propagation, such state-dependent decoding is to be avoided. In the
case of fthis 8-to-16 modulation, the conversion Tables have been chosen in such a way that
knowledge about the State is not required in most cases. As can be gathered from the Tables, in some
cases, twp 8-bit bytes, for instance the 8-bjt bytes 5 and 6 in States 1 and 2 in Table G.1, generate the
same 161bit Code Words. The construcfion' of the Tables allows to solve this apparent ambiguify.
Indeed, iff two identical Code Words leave a State, one of them goes to State 2 and the other to State
3. Because the setting of bits X5 and\X3 is always different in these two States, any Code Word can
be uniquegly decoded by analysing the Code Word itself together with bits X415 and X3 of the next Cofe

Word:

B(f) = H-T { X(t), X45 (t+1), X3 (t+1) }

In the Tables, the-8bit bytes are identified by their decimal value.
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Table G.1 — Main Conversion Table
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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 1001001000000040 4
6 0010000000100100 3 0010000000100100 3 1000100100000000 4 10001001000000d0 4
7 0010000001001000 3 0100000000010010 1 0010000001001000 3 0100000000010010 1
8 0010000010010000 3 0010000010010000 3 1000010010000000 4 1000010010000040 4
9 0010000100100000 3 0010000100100000 3 1001001000000001 1 1004601000000001 1
10 0010010010000000 4 0010010010000000 4 1000100100000001 1 1000100100000001 1
11 0010001001000000 4 0010001001000000 4 1000000010010000 3 10000000100100d0 3
12 0010010010000001 1 0010010010000001 1 1000000010010000 2 10000000100100d0 2
13 0010001001000001 1 0010001001000001 1 1000010010000001 1 1000010010000001 1
14 0010000001001001 1 0100000000100100 3 0010000001001004 1 01000000001001d0 3
15 0010000100100001 1 0010000100100001 1 1000001001000001 1 1000001001000001 1
16 0010000010010001 1 0010000010010001 1 10000004004.00001 1 1000000100100001 1
17 0010000000100010 1 0010000000100010 1 1000001001000000 4 1000001001000040 4
18 0001000000001001 1 0100000010010000 2 0001.000000001001 1 01000000100100d0 2
19 0010000000010001 1 0010000000010001 1 160.1000100000000 4 1001000100000040 4
20 0001000000010010 1 0001000000010010 1 1000100010000000 4 10001000100000d0 4
21 0000100000000010 1 0000100000000010 1 1000000010010001 1 1000000010010001 1
22 0000010000000001 1 0000010000000001 1 1000000001001001 1 1000000001001001 1
23 0010001000100000 2 0010001000100000 2 1000000001001000 2 10000000010010d0 2
24 0010000100010000 2 0010000100010000 2 1000000001001000 3 10000000010010d0 3
25 0010000010001000 2 0100000000400100 2 0010000010001000 2 01000000001001d0 2
26 0010000001000100 2 0010000001000100 2 1000000000100010 1 1000000000100010 1
27 0001000100100000 2 0001000100100000 2 1000000000010001 1 1000000000010001 1
28 0010000000001000 2 0100000010010000 3 0010000000001000 2 01000000100100d0 3
29 0001000010010000 2 0001000010010000 2 1001001000000010 1 1001001000000010 1
30 0001000001001000 2 0100000100100000 3 0001000001001000 2 01000001001000d0 3
31 0001000000100100 2 0001000000100100 2 1001000100000001 1 1001000100000001 1
32 0001000000000100 2 0001000000000100 2 1000100100000010 1 1000100100000010 1
33 0001000000000.100 3 0001000000000100 3 1000100010000001 1 1000100010000001 1
34 0001000000400100 3 0001000000100100 3 1000000000100100 2 10000000001001d0 2
35 0001000001001000 3 0100001001000000 4 0001000001001000 3 01000010010000d0 4
36 0001000010010000 3 0001000010010000 3 1000000000100100 3 10000000001001d0 3
37 0004000100100000 3 0001000100100000 3 1000010001000000 4 1000010001000040 4
38 00.10000000001000 3 0100100100000001 1 0010000000001000 3 01001001000000d1 1
39 0010000001000100 3 0010000001000100 3 1001000010000000 4 1001000010000040 4
40 0010000010001000 3 0100010010000001 1 0010000010001000 3 0100010010000041 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 0Jo1000001001001 1 0100000100100001 1 0001000001001001 1 0100000100100001 1
52 0J10000100100010 1 0010000100100010 1 1000000100100010 1 1000000100100010 1
53 0J10000100010001 1 0010000100010001 1 1000000100010001 1 1000000100010001 1
54 0J10000010010010 1 0010000010010010 1 1000000010010010 1 1000000010040010 1
55 0J10000001000010 1 0010000001000010 1 1000000010001001 1 10000000100601001 1
56 0J10000000100001 1 0010000000100001 1 1000000001000010 1 1000000004000010 1
57 0Jo0100000001001 1 0100000010010001 1 0000100000001001 1 0100000010010001 1
58 0Jo1001001000001 1 0001001001000001 1 1000000000100001 1 1000000000100001 1
59 0Jo1000100100001 1 0001000100100001 1 0100000001001001 1 0100000001001001 1
60 0Jo1000010010001 1 0001000010010001 1 1001001000010010 1 1001001000010010 1
61 0Jo1000000100010 1 0001000000100010 1 1001001000001001 1 1001001000001001 1
62 0Jo1000000010001 1 0001000000010001 1 1001000100000010 1 1001000100000010 1
63 0Jo0100000010010 1 0000100000010010 1 1000000001000100 2 1000000001000100 2
64 0Jo0010000000010 1 0000010000000010 1 0100000001001000 2 0100000001001000 2
65 0Q10010000100000 2 0010010000100000 2 1000010000100000 2 1000010000100000 2
66 0Q10001000010000 2 0010001000010000 2 1000001000010000 2 1000001000010000 2
67 0Q10000100001000 2 0100000000100010 1 00100600100001000 2 0100000000100010 1
68 0Q10000010000100 2 0010000010000100 2 1000000100001000 2 1000000100001000 2
69 0Q10000000010000 2 0010000000010000 2 1000000010000100 2 1000000010000100 2
70 0Jo1000010001000 2 0100001000100000 2 0001000010001000 2 0100001000100000 2
71 0Jo1001000100000 2 0001001000100000 2 0100000010001000 2 0100000010001000 2
72 0Jo1000000001000 2 0100000100010000 2 0001000000001000 2 0100000100010000 2
73 0Jo1000100010000 2 0001000100049000 2 1000000001000100 3 1000000001000100 3
74 0Jo1000001000100 2 0001000001000100 2 0100000001001000 3 0100000001001000 3
75 0Jo0100100100000 2 00001004.00100000 2 1000010000100000 3 1000010000100000 3
76 0Jo0o100010010000 2 0000190010010000 2 1000001000010000 3 1000001000010000 3
77 0Jo0100001001000 2 04100000001000100 2 0000100001001000 2 0100000001000100 2
78 0Jo0100000100100 2 0000100000100100 2 1000000100001000 3 1000000100001000 3
79 0Jo0100000000100 2 0000100000000100 2 1000000010000100 3 1000000010000100 3
80 0Jo0100000000100 3 0000100000000100 3 0100000010001000 3 0100000010001000 3
81 0Jo0100000100100 3 0000100000100100 3 1000100001000000 4 1000100001000000 4
82 0Jo0100001001000 3 0100000001000100 3 0000100001001000 3 0100000001000100 3
83 0Jo0100010040000 3 0000100010010000 3 1000000010001000 3 1000000010001000 3
84 0Jo0100400400000 3 0000100100100000 3 1001001001001000 2 1001001001001000 2
85 0Jo1000000001000 3 0100000100010000 3 0001000000001000 3 0100000100010000 3
86 0qo1000001000100 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)

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 0100010040000010 1
102 0010001000100010 1 0010001000100010 1 1000010000100001 1 1000010000100001 1
103 0010001000010001 1 0010001000010001 1 1000001001001001 1 1000001001001001 1
104 0010000100010010 1 0010000100010010 1 1000001000100010 1 10006001000100010 1
105 0010000010000010 1 0010000010000010 1 1000001000010001 1 1000001000010001 1
106 0010000100001001 1 0100001000010000 2 0010000100001001 1 0100001000010000 2
107 0010000001000001 1 0010000001000001 1 1000000100010010 1 1000000100010010 1
108 0001001001000010 1 0001001001000010 1 1000000100001001 1 1000000100001001 1
109 0001001000100001 1 0001001000100001 1 1000000010000040 1 1000000010000010 1
mo 0001000100100010 1 0001000100100010 1 1000000001000001 1 1000000001000001 1
1m1 0001000100010001 1 0001000100010001 1 0100000010001001 1 0100000010001001 1
m2 0001000010010010 1 0001000010010010 1 1001001001001001 1 1001001001001001 1
m3 0001000001000010 1 0001000001000010 1 1001001000100010 1 1001001000100010 1
ma 0001000010001001 1 0100010000100000 3 0001000010001001 1 0100010000100000 3
ms5 0001000000100001 1 0001000000100001 1 1001001000010001 1 1001001000010001 1
me 0000100100100001 1 0000100100100001 1 1001000100010010 1 1001000100010010 1
mrz 0000100010010001 1 0000100010010001 1 1001000100001001 1 1001000100001001 1
M8 0000100001001001 1 010001000100000/1 1 0000100001001001 1 0100010001000001 1
mo 0000100000100010 1 00001000001000410 1 1000100100100100 2 1000100100100100 2
1R0 0000100000010001 1 0000100000010001 1 1000100100000100 2 1000100100000100 2
11 0000010000001001 1 0100001061000010 1 0000010000001001 1 0100001001000010 1
1R2 0000010000010010 1 0000010000010010 1 1000100000100000 2 1000100000100000 2
13 0010010010000100 2 0016010010000100 2 1000010010000100 2 1000010010000100 2
1R4 0010010000010000 2 0010010000010000 2 1000010000010000 2 1000010000010000 2
15 0010001000001000 2 0100001000100001 1 0010001000001000 2 0100001000100001 1
16 0010001001000100 2 0010001001000100 2 1000001001000100 2 1000001001000100 2
1R7 0001000100001000 2 0100000100100010 1 0001000100001000 2 0100000100100010 1
18 0010000100100400 2 0010000100100100 2 1000001000001000 2 1000001000001000 2
1R9 0000100010001000 2 0100000100010001 1 0000100010001000 2 0100000100010001 1
180 0010000400000100 2 0010000100000100 2 1000000100100100 2 1000000100100100 2
1B1 0010000000100000 2 0010000000100000 2 1001001000000100 3 1001001000000100 3
1B2 000:+001000010000 2 0001001000010000 2 1000100100100100 3 1000100100100100 3
1B3 0000100000001000 2 0100000010010010 1 0000100000001000 2 0100000010010010 1
1B4 0001000010000100 2 0001000010000100 2 1000100000100000 3 1000100000100000 3
185 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 0p00100100010000 3 0000100100010000 3 1000000000100000 3 1000000000100000 3
150 0p01000000010000 3 0001000000010000 3 0100000100001000 3 0100000100001000Q 3
151 0p01000010000100 3 0001000010000100 3 1000000001000000 4 1000000001000000 4
152 0p01000100001000 3 0100001000010000 3 0001000100001000 3 0100001000010000 3
153 0p01001000010000 3 0001001000010000 3 1001000001000001 1 1001000004600001 1
154 0p10000000100000 3 0010000000100000 3 0100000100001000 2 0100000400001000 p.
155 0p10000100000100 3 0010000100000100 3 1001000100100100 3 1001000100100100 3
156 0p10000100100100 3 0010000100100100 3 1000100100100010 1 1000100100100010 1
157 0p10001000001000 3 0100000000100001 1 0010001000001000 3 0100000000100001 1
158 0p10001001000100 3 0010001001000100 3 1000100100000100 3 0100100100000000 4
159 0p10010000010000 3 0010010000010000 3 1001001001000100 2 1001001001000100 p.
160 0p10010010000100 3 0010010010000100 3 1001001000001000 2 1001001000001000 p.
161 0p00001000010010 1 0100000000010000 3 1000100100010001 1 0100000000010000 3
162 0p00001000001001 1 0100100100100100 2 1000100040010010 1 0100100100100100 p.
163 0p00000100000010 1 0100100100100100 3 1000100040001001 1 0100100100100100 3
164 0p00000010000001 1 0100100100010010 1 1000100001000010 1 0100100100010010 1
165 0p10010010010001 1 0010010010010001 1 10641000100100100 2 1001000100100100 p.
166 0p10010000100010 1 0010010000100010 1 1001000100000100 2 1001000100000100 p.
167 0p10010001001001 1 0100100100000100 2 0010010001001001 1 0100100100000100 p.
168 0p10010000010001 1 0010010000010001 d 1001001001000100 3 1001001001000100 3
169 0p10001000010010 1 0010001000010010 1 1000100000100001 1 1000100000100001 1
170 0p10000100000010 1 0010000100000016 1 1000010010010001 1 1000010010010001 1
171 0p10001000001001 1 0100100000400000 3 0010001000001001 1 0100100000100000 3
172 0p10000010000001 1 0010000010000001 1 1000010001001001 1 1000010001001001 1
173 0p01001000100010 1 0001001000100010 1 1000010000100010 1 1000010000100010 1
174 0p01001000010001 1 0001001000010001 1 1000010000010001 1 1000010000010001 1
175 0p01000100010010 1 0001000100010010 1 1000001000010010 1 1000001000010010 1
176 0p01000010000010 1 0001000010000010 1 1000001000001001 1 1000001000001001 1
177 0p01001001001001 | 0100100010000010 1 0001001001001001 1 0100100010000010 1
178 0p01000001000001 1 0001000001000001 1 1000000100000010 1 1000000100000010 1
179 0p00100100100040 1 0000100100100010 1 1000000010000001 1 1000000010000001 1
180 0p00100100010004 1 0000100100010001 1 0100100100001001 1 0100100100001001 1
181 0p010001000074001 1 0100100000100000 2 0001000100001001 1 0100100000100000 p.
182 0p001000,16010010 1 0000100010010010 1 0100010010001001 1 0100010010001001 1
183 0p00100001000010 1 0000100001000010 1 0100001001001001 1 0100001001001001 1
184 0p00400010001001 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)

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 1001000000100000 3
201 0001000100000100 2 0001000100000100 2 1000100100001000 3 1000100100001000 3
202 0001001000001000 2 0100010000100001 1 0001001000001000 2 0100010000100001 1
203 0001000000100000 2 0001000000100000 2 1000100010000100 3 1000100010000100 3
204 0000100010000100 2 0000100010000100 2 1000010010001000 3 1000010010001000 3
205 0000100000010000 2 0000100000010000 2 1000010001000100 3 1000010001000100 3
206 0000100100001000 2 0100001000100010 1 0000100100001000 2 0100001000100010 1
207 0000010010001000 2 0100001000010001 1 00000100100040Q0 2 0100001000010001 1
208 0000010001000100 2 0000010001000100 2 1000001000400100 3 1000001000100100 3
209 0000010000001000 2 0100000100010010 1 000001,60000001000 2 0100000100010010 1
210 0000001000000100 3 0100000010000010 1 1000010000001000 3 0100000010000010 1
211 0000001000100100 3 0100000100100100 2 1000001001001000 3 0100000100100100 2
N2 0000001001001000 3 0100000100000100 2 41000001000000100 3 0100000100000100 2
n3 0000010000001000 3 0100000001000001 1 0000010000001000 3 0100000001000001 1
N4 0000010001000100 3 0000010001000100 3 0100001000001000 3 0100001000001000 3
ns 0000010010001000 3 0100000000100000 2 0000010010001000 3 0100000000100000 2
216 0000100000010000 3 0000100000010000 3 1001001000010000 3 1001001000010000 3
nr 0000100010000100 3 0000100010000400 3 1001000100000100 3 1001000100000100 3
ns 0000100100001000 3 0100000100000100 3 0000100100001000 3 0100000100000100 3
N9 0001000000100000 3 0001000080100000 3 0100000100001001 1 0100000100001001 1
2P0 0001000100000100 3 0001000100000100 3 1001001000010000 2 1001001000010000 2
2P1 0001000100100100 3 0004000100100100 3 1001000100001000 2 1001000100001000 2
2p2 0001001000001000 3 0100000100100100 3 0001001000001000 3 0100000100100100 3
23 0001001001000100 3 0001001001000100 3 1001001000001000 3 1001001000001000 3
2p4 0010001000000100 3 0010001000000100 3 1000100000010000 3 1000100000010000 3
25 0010001000100100 3 0010001000100100 3 1001001001000010 1 1001001001000010 1
26 0010001001001Q00 3 0100001001000100 3 0010001001001000 3 0100001001000100 3
07 0010010000007000 3 0100100100000100 3 0010010000001000 3 0100100100000100 3
P8 00100100016000100 3 0010010001000100 3 1001000100001000 3 1001000100001000 3
2P9 001001006:10001000 3 0100000000100000 3 0010010010001000 3 0100000000100000 3
2830 0040000001000000 4 0010000001000000 4 1001001000100001 1 1001001000100001 1
2831 0000001001001001 1 0100100100100010 1 1001000100100010 1 0100100100100010 1
232 0000001000100010 1 0100100010000100 2 1001000100010001 1 0100100010000100 2
233 0000001000010001 1 0100100000010000 2 1001000010010010 1 0100100000010000 2
234 0000000100010010 1 0100000001000000 4 1001000010001001 1 0100000001000000 4
235 0000000100001001 1 0100100100010001 1 1001000001000010 1 0100100100010001 1
236 0000000010000010 1 0100100010010010 1 1001000000100001 1 0100100010010010 1
237 0000000001000001 1 0100100001000010 1 1000100100100001 1 0100100001000010 1
238 0010010000010010 1 0010010000010010 1 1000100010010001 1 1000100010010001 1
239 0010001000000010 1 0010001000000010 1 1001000010000100 3 1001000010000100 3
240 0010010000001001 1 0100100010000100 3 0010010000001001 1 0100100010000100 3
241 0010000100000001 1 0010000100000001 1 1001000010000100 2 1001000010000100 2
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