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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electr
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

e
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thnical committees collaborate in fields of mutual interest. Other international organizations, gov
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 boediés 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 25434 was prepared by Ecma International (as ECMA-364) and was adopted, under
st-track procedure”, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in pa
approval by national bodies of ISO and IEC.

is second edition cancels and replaces the first edition (ISO/IEC 25434:2006), which has been
ised.

ernmental
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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 TC 31 was established in 1984 for the standardization of Optical Disks and
Optical Disk Cartridges (ODC). Since its establishment, the Committee has made major contributions to
ISO/IEC toward the development of International Standards for 80 mm, 90 mm, 120 mm, 300 mm and

356 mm media. Numero andardas-_have hbeen developed b angd-published b ma.—-almao all. of

which have also been adopted by ISO/IEC under the fast-track procedure as International Standards.

In July 2004 a group of Companies proposed to TC 31 to develop a standard for 120 mm (dual layer
recordablg optical disks using the WORM recording technology and based on the DVD — Read-@nly standgrd
(ISO/IEC 16448), the +RW format (ISO/IEC 17341) and the +R format (ISO/IEC 17344). TC 34 -adopted this
project and started the work that has resulted in the adoption of ISO/IEC 25434.

This Interpational Standard specifies two Types of recordable optical disks, one (Type S9) making use|of
recording jon only a single side of the disk and yielding a nominal capacity of 8,55 or2,66 Gbytes per disk ahd
the other (Type D18) making use of recording on both sides of the disk and yieldinga nominal capacity of 17,1
or 5,32 Glyytes per disk.

In Octobef 2005 a proposal was made to TC 31 to update this International standard for recording speeds up
to 8 times|the Reference velocity. TC 31 adopted this project which resulted in the adoption of ISO/IEC 25434
2nd Edition.

This Interpational Standard, taken together with a standard for ¥olume and file structure, such as for instance
developed in Ecma Technical Committee TC 15, provides.the requirements for information interchange
between gystems.

viii © ISO/IEC 2007 — All rights reserved
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Information technology — Data interchange on 120 mm and
80 mm optical disk using +R DL format — Capacity: 8,55 Gbytes
and 2,66 Gbytes per side (recording speed up to 8x)

Section 1 - General

1| Scope

THis International Standard specifies the mechanical, physical and optical characteristics of 120 mm
recordable optical disks with capacities of 8,55 Gbytes and 17,1 Gbytes. Itspecifies the quality of the recorded
and unrecorded signals, the format of the data and the recording method, thereby allowing for ipformation
inferchange by means of such disks. The data can be written oncCe*and read many times usipng a non-
reyersible method. These disks are identified as +R DL.

THis International Standard also specifies 80 mm disks with capacities of 2,66 Gbytes and 5,32 Gbytes. These
digks have the same characteristics as the 120 mm disks;except for some parameters related to the smaller
dimensions. All parameters unique for the 80 mm disks are specified in Annex A.
THis International Standard specifies

— two related but different Types of this disk (See Clause 7),

— the conditions for conformance,

—1 the environments in which the disk is to be tested, operated and stored,

— the mechanical, physieal-and dimensional characteristics of the disk, so as to provide npechanical
interchange between-data processing systems,

— the format of the.information on the disk, including the physical disposition of the tracks and sg¢ctors, the
error correctingycodes and the coding method,

— the charagteristics of the signals recorded on the disk, thus enabling data processing systems fo read the
datafrom the disk.

THis International Standard provides for the interchange of disks between optical disk drives. Toge1her with a
St ndaord for valiima nad fila ctraotiiea it e For £l Aot et e b oo bbb aan data yStemS

Rearator-vordme-ahRa+the S OCTOTrcT 1t 'JI\JVI\JU\J rfor-tahr-aata—thterer rargorottwe T oata HIUU\.’QQII |3

2 Conformance

2.1 Optical disk
A claim of conformance with this International Standard shall specify the Type implemented. An optical disk

shall be in conformance with this International Standard if it meets all mandatory requirements specified for its
Type.

© ISO/IEC 2007 — All rights reserved 1
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2.2 Generating system

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

2.3 Receiving system

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

optical dis

k according to 2.1.

24 C0||npatibility statement

A claim of
statement
the opticz

3 Normative references

The folloy
reference
document

ISO 4873
for implen

ISO 16448:2002, Information technology — 120 mm DVD — Read-only disk

ISO 16449:2002, Information technology — 80 mm DVD*— Read-only disk

ISO 1734
Format —

1ISO 17344
Format —

ISO 2692
Side (Rec|

ECMA-28

4 Tern

conformance by a Generating or Receiving system with this International Standard shall inClude
listing any other standards supported. This statement shall specify the numbers of the“standar

5, only the edition cited applies. For undated references, thé latest edition of the referenc
(including any amendments) applies.

1991, Information technology — ISO 8-bit code for information interchange — Structure and ru
entation

:2006, Information technology — Data Interchange on 120 mm and 80 mm Optical Disk using +R
Capacity: 4,7 Gbytes and 1,46 Gbytes-per Side (Recording speed up to 4X)

1:2006, Information technology.— Data Interchange on 120 mm and 80 mm Optical Disk using
Capacity: 4,7 and 1,46 Gbytes per Side (Recording speed up to 16X)

prding speed 8X)

/' (2002), Safety of electronic equipment

ns-and definitions

a
s,

| disk types supported (where appropriate) and whether support includes reading<only or bgth
reading and writing.

ving referenced documents are indispensable for the application®of this document. For dated

ed

eS

R

b:2006, Information technology — Digital storage media for information interchange — Data
Interchange on 120 mm and 80-mm Optical Disk using +RW HS Format — Capacity: 4,7 and 1,46 Gbytes [

er

For the purpose of this document, the following terms and definitions apply.

41

Channel bit
the elements by which the binary values ZERO and ONE are represented by marks and spaces on the disk

4.2

Clamping Zone
the annular part of the disk within which the clamping force is applied by the clamping device
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4.3

Digital Sum Value (DSV)

the arithmetic sum obtained from a bit stream by allocating the decimal value +1 to bits set to ONE and the
decimal value —1 to bits set to ZERO

4.4

Disk Reference Plane

a plane defined by the perfectly flat annular surface of an ideal spindle onto which the clamping Zone of the
disk is clamped, and which is normal to the axis of rotation

4,
dymmy substrate
a layer, which may be transparent or not, provided for the mechanical support of the disk and{in-some cases,
of the recording layer as well

4,
entrance surface
the surface of the disk onto which the optical beam first impinges

4.7
figld
a subdivision of a sector

4.3
grpove
a french-like feature of the disk, applied before the recordingof any information and used to defing the track
logation

NQTE The groove is located nearer to the entrance surface than the so-called land in between the grpoves. The
re¢ording is made on the groove.

4.9
interleaving
process of reallocating the physical(sequence of units of data so as to render the data more immune to

| layer DVD discs generally are constructed according to one of the following two structures:

”

structure: in this-method the first recording layer (LO) is applied to the substrate with the [mpressed
-groove, after which the recording layer is covered with a semi-transparent mirror. On top of this $tructure a
spacer layer isapplied, which in general consists of a Photo-Polymerisation (2P) lacquer, in which the pre-

“imverted-stack” structure: in this method the first recording layer (LO) is applied to the substrate with the
impressed pre-groove, after which the recording layer is covered with a semi-transparent mirror. The dummy
substrate with the impressed pre-groove for the second layer is covered with the mirror after which the
recording layer (L1) is applied. Next the two substrates are glued together, separated by a spacer.

“2P” structure “inverted-stack” structure
dummy-substrate — dummy-substrate
mirror i < MirTOr
recording layer b: 2 <— recording layer
spacer — | «— spacer

semi-mirror —» =
recording layer I
substrate

M=l €—— SEMmi-mirror
recording layer
substrate
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4.1
mark

a non-reversible feature of the recording layer which may take the form of less reflective area, a pit, or any

other type
NOTE

412

or form that can be sensed by the optical system

The pattern of marks and spaces represents the data on the disk.

Multi-session disk

a disk con

taining more than one set of Lead-in/Intro, Data, and Lead-out/Closure Zones

413
Physical

ector

the smallgst addressable part of a track in the Information Zone of a disk that can be accessed independen

of other a

414
recording
a layer of

415

Reed-Sol
an error d

4.16

dressable parts of the Zone

layer
the disk on which data is written during manufacture and/or use

bmon code (RS)
btection and/or correction code

Reference velocity

the linear

417

velocity that results in the nominal Channel bit rate of 265156 25 Mbit/s

Single-session disk

a disk con

4.18
session
a continug
Lead-out

419
space

a feature
optical sys

NOTE
4.20

spacer
a transpa

taining a Lead-in Zone, one Data Zone and a\lead-out Zone

us part of the Information Zone ofithe disk consisting of a Lead-in or Intro Zone, a Data Zone an(
br Closure Zone

tem

The pattern of marks and spaces represents the data on the disk.

which are

aceessed by the optical beam through the same entrance surface

4.21

substrate

y

of the recording layer-represented by any area between two marks which can be sensed by the

ent layer of the disk, provided for achieving an accurate separation of the pair of recording IayTrs

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

4.22
track

a 360° turn of a continuous spiral
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4.23
track pitch
the distance between adjacent track centrelines, measured in a radial direction

4.24
VCPS
Video Content Protection System

a method to prevent unauthorized copying and/or redistribution of video data that is recorded in the

DVD+R/+RW Video Format

N TE SUU II_\\I IMTOA P.
4.25
wobble
a ¢ontinuous sinusoidal deviation of the track from the average centreline
NQTE Location information is included as phase modulated data in the wobble.
4.26

zane
an annular area of the disk

5| Conventions and notations

5.1 Representation of numbers

A measured value may be rounded off to the least significant digit of the corresponding specified
ingtance, it implies that a specified value of 1,26 with\a positive tolerance of + 0,01 and a negative tg
— 0,02 allows a range of measured values from 1,285 to 1,274.

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

Numbers in hexadecimal notation are represented by the hexadecimal digits 0 to 9 and A to F in par
THe setting of bits is denoted by:ZERO and ONE.

Ndmbers in binary notations’and bit patterns are represented by strings of digits 0 and 1, with
significant bit shown to-the' left. In a pattern of n bits, bit b,,_4 shall be the most significant bit (msb)
shill be the least significant bit (Isb). Bit b,,_; shall be recorded first.

Nggative values of'numbers in binary notation are given as Two's complement.

Inleach data.field, the data is recorded so that the most significant byte (MSB), identified as Byte
recorded;first and the least significant byte (LSB) last.

value. For
lerance of

entheses.

the most

and bit by

), shall be

Inla field of 8n bits. bit b.g, 4, shall be the most significant bit (msb) and bit by the least significant b
b(gn-1) shall be recorded first.

5.2 Names

The names of entities, e.g. specific tracks, fields, etc., are given with an initial capital.

© ISO/IEC 2007 — All rights reserved
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6 Abbreviations and acronyms

a.c. alternating current NRZ Non Return to Zero

ADIP Address in Pre-groove NRZI Non Return to Zero Inverted
ASM Asymmetry NSL Normalized Slicing Level

BP Byte Position NWPW Normalized Write Power Window
BPF Band Pass Filter OPC Optimum Power Control

CAV Constant Angular Velocity OTP Opposite Track Path

CLD Constant Linear Density PAA Physical Address in ADIP

CLv Constant Linear Velocity PBS Polarizing Beam Splitter

cm current mark Pl Parity of Inner-code

d.c. direct current PLL Phase Locked Loop

DCB Disk Control Block PO Parity of Outer-code

DCC d.c. component suppression Control PP Push-Pull

DSV Digital Sum Value pp peak-to-peak

ECC Error Correction Code ps previous space

EDC Error Detection Code PSN Physical Sector Number

El Extended Information PTP Parallel Track Path

HF High Frequency RIN Relative Intensity Noise

ID Identification Data RPM Revolutions per Minute

IED ID Error Detection code RS Reed-Solomon code

LPF Low Pass filter RSV Reserved

LSB Least Significant Byte (in use by specific applications)
Isb Least Significant Bit RUN Recording UNit

LSN Logical Sector Number SDCB Session DCB

MSB Most Significant Byte SNR Signal to Noise Ratio

msb Most Significant Bit SYNC Synchronization code

NA Numerical Aperture TOC Table of Contents

7 Gengral description of the optical disk

The opticgl disk that issthe subject of this Standard consists of two substrates bonded together by an adhesive
layer, so that the recording layer(s) is (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 accessed. Clamping is performed in the Clamping
Zone. Thig Standard provides for two Types of such disks.

Type S9 consists of a substrate, a dummy substrate and two recording layers with a spacer between
them. Both recording layers can be accessed from one side only. The capacity is 8,55 Gbytes
for the 120 mm sized disk and 2,66 Gbytes for the 80 mm sized disk.

Type D18  consists of two substrates, each having two recording layers with a spacer between those two
recording layers. From each side of the disk only one pair of recording layers can be accessed.
The capacity is 17,1 Gbytes for the 120 mm sized disk and 5,32 Gbytes for the 80 mm sized disk.

Data can be written onto the disk as marks in the form of low-reflective spots in each of the recording layers

with a focused optical beam. The data can be read with a focused optical beam, using the difference in the
reflectivity between recorded marks and unrecorded spaces.

6 © ISO/IEC 2007 — All rights reserved
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Figure 1 shows schematically the two Types. The two layers forming a pair of recording layers that can be
accessed from one side of the disk, are identified as Layer 0 (LO) and Layer 1 (L1). Layer 0 is the layer nearer
to the entrance surface.

The beam accesses Layer 0 through a transparent substrate of the disk.

Layer 1 is accessed through the same transparent substrate, through Layer 0, which for this purpose has to
be semi-transparent, and through a transparent spacer.

In the Type S9 disk the function of the adhesive layer can be provided by the spacer between the two

'H 1 1 1 4 1 1 ) ] Jorendsamb.
re LUTUTTTY T1ayTlo, WIICIT LayTl T 1o PIdULTU UIT NS UUTTITTy subsirdlc.

lEntrance surface

/ Substrate
« Recording Layér,0
é Spacer
o ] f Recording Layer 1
Type S9 ¥ ——— Adhesive Layer
<«— Dummiy/Substrate

| Substrate
o Recording Layer 0
/ Spacer

fi Recording Layer 1

/& ———— Adhesive Layer

. "s Spacer
Recording Layer 0
T Substrate

Type D18 /

I 1
TEntrance surface

Figure 1 — Types of +R DL disk

8| General Requirements
8.1 Environments

8.1.1 Testéenvironment

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

temperature :23°C+2°C
relative humidity :45 % t0 55 %
atmospheric pressure : 60 kPa to 106 kPa

No condensation on the disk shall occur. Before testing, the disk shall be conditioned in this environment for
48 h minimum. It is recommended that, before testing, the entrance surface of the disk shall be cleaned
according to the instructions of the manufacturer of the disk.

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

© ISO/IEC 2007 — All rights reserved 7
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8.1.2 Operating environment

This Standard requires that a disk which meets all requirements of this Standard in the specified test
environment shall provide data interchange over the specified ranges of environmental parameters in the
operating environment.

The operating environment is the environment where the air immediately surrounding the disk shall have the
following properties:

temperature :5°Cto55°C
relative hymidity :3%1t085%
absolute Humidity : 1 g/m3to 30 g/m3
atmosphefic pressure : 60 kPa to 106 kPa
temperatdre gradient : 10 °C/h max.
relative hymidity gradient : 10 %/h max.

No condepsation on the disk shall occur. If the disk has been exposed to conditions-outside those specified in

this clausg, it shall be acclimatized in an allowed operating environment for at least.2'h before use.

8.1.3 Stprage environment

The storage environment is defined as the environment where the air immediately surrounding the disk sHall
have the fpllowing properties:

temperature -10°C to 55 °C
relative hymidity :3 % t090 %
absolute Humidity : 1 g/m3 to 30 g/m3
atmosphefic pressure : 60 kPa to 106 kPa
temperatdre gradient : 15 °C/h max.
relative hymidity gradient : 10 %/h max.

No condensation on the disk shall occur.

8.1.4 Transportation

This Stanglard does not specify requirements for transportation; guidance is given in Annex O.

8.2 Safety requirements

in

The disk dhallsatisfy the safety requirements of Standard ECMA-287, when used in the intended manner of
any foresgeable use in an information processing system.

8.3 Flammability

The disk and its components shall be made from materials that comply with the flammability class for HB
materials, or better, as specified in Standard ECMA-287.

8.4 Light fastness

The disk and its components should be made from materials that are able to withstand a certain amount of
light. A method of testing such light fastness is given in Annex N.

8 © ISO/IEC 2007 — All rights reserved
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Reference Drive

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

9.1 Optical system

The basic set-up of the optical system of the Reference Drive used for measuring the write and read
parameters is shown in Figure 2. Different components and locations of components are permitted

TH
m

TH

t the performance remains the same as that of the set-up in Figure 2.

e optical system shall be such that the detected light reflected from the entrance surface” of
nimized so as not to influence the accuracy of the measurements.

e combination of the polarizing beam splitter C and the quarter-wave plate D shall)separate th

, provided

he disk is

entrance

optical beam from the laser diode A and the reflected optical beam from the optical disk F. The bean splitter C
shill have a p-s intensity reflectance ratio of at least 100.
Dyring measurements on one layer of a dual-layer disk, light reflected from-the other layer can influence the
measurements on the layer under investigation. To cope with these,effects, the photo detector $hall have
limited dimensions. Its length and width shall be between M x Qum and M x 12 um, where|M is the
trgnsversal optical magnification from the disk to its conjugate plane’near the quadrant photo detectgr G.
/
I1 N Read Channel 1
2 >
+
G Hy
[ ]
y b + 3 > Read Channel 2
— H, - "
Tangential
Iy I.| track T
direction I [y 1 |1
G
A F ]
A B C D E
A-JLaser diode F Optical disc -
B\ Collimator lens G 4 quadrant photo detector
C Polarizing beam splitter H,, H,, H3, H, d.c. coupled amplifiers
D__Quarter-wave plate L b 1, 1y Output currents from photo detector|G
E Objective lens Iy, 15 Summed output currents of Hs, H,
Figure 2 — Optical system of the Reference Drive
9.2 Optical beam
The focused optical beam used for writing and reading data shall have the following properties:
10
a) Wavelength (1) 655nm 5 m (see Annex K)
—anm
© ISO/IEC 2007 — All rights reserved 9
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b)

c)

d)

e)

f)
g)

h)

Numerical aperture of the objective lens (NA)

0,65 + 0,01

The objective lens shall be compensated for spherical aberrations caused by a parallel substrate with
nominal thickness (0,6 mm) and nominal refractive index (1,55).

Wave front aberration

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

Polarization of the light

0,033 x A rms max.

35 % to 50 % of the maximum intensity
in the radial direction and 45 % to 60 %
in the tangential direction.

Circular

Nornlalized detector size

Read power (average)

Writg power and pulse width

Relative Intensity Noise (RIN )* of the laser diode

*RIN [(dB/Hz) = 10 log [(a.c. light power density / Hz) / d.c. light power]

9.3 Read channel 1

Read cha
Read cha
marks an

response Wwithin 1 dB from d.c. to 20 MHz.

For measlirement of jitter, the characteristics of the PLL"and the slicer, etc. are specified in Annex E.

9.4 Disk clamping

For meas
(see 10.5

10

80 um2 < S/ M? < 144 um?
where S is the total surface of the
quadrant photo detector

0,7 mW + 0,1 mW
(d.c. or HF modulated with a
frequency >400 MHz)

see Annex G

-134 dB/Hz max.

hnel 1 shall be provided to generate signals from the marks and spaces in the recording layer. This
hnel shall be used for reading the user-written information, using the change in reflectivity of Te
H spaces. The read amplifiers after the photo detectors in the Read channel shall have a f|

at

iring, the disk shall be clamped between two concentric rings covering most of the Clamping Zohe
. The top clamping area shallthave the same diameters as the bottom clamping area (Figure 3).

¢ dout

>

tin

disk

Figure 3 — Clamping and chucking conditions
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Clamping shall occur between

0,5 0,0
dpp=223mm’ " and  dgy =327mm’

-0,0mm -0,5mm

The total clamping force shall be F; =2,0 +0,5N. In order to prevent warping of the disk under the moment
of force generated by the clamping force and the chucking force F, exerted on the rim of the centre hole of the
disk, F, shall not exceed 0,5 N (see Figure 3).

The tapered cone angle, o, shall be 40,0° + 0,5°

9.6 Rotation of the disk

THe actual rotation speed for reading the disk shall be such that it results in the Reference velocity of
3,83 m/s £ 0,03 m/s at the nominal Channel bit rate of 26,156 25 Mbit/s. The directioh of rotatiop shall be
counter-clockwise when viewed from the objective lens.

THe actual rotation speed (v,,,) for writing the disk shall be such that it.inCludes all velocities| for which
parameters are specified in the Physical format information in the ADIP Aux*Frames in the Lead—in/Lead—out
Zdne of the disk (see 14.4.1.1 and 14.4.2).

NQTE The rotational speed of the disk is depending on the radial position: angular velocity = 60 x % RPM
XTI

When testing the disk the actual speed is limited such that the angular velocity does not exceed 10 500 RPM.

9.6 Wobble channel (Read channel 2)

Re¢ad channel 2 of the drive provides the wobblessignals to control the access to addressed locatigns on the
digk during writing. The wobble signal is generated in Read Channel 2 as a signal (I, - /,) related to the
difference in the amount of light in the two halves of the exit pupil of the objective lens. The read|amplifiers
affer the photo detectors in the Read channel shall have a flat response within 1 dB from d.c. to 20 MHz.

Tracking channel (Read channel 2)

Rgad channel 2 of the drive provides the tracking error signals to control the servos for radial tracking of the
ical beam. The radial~tracking error is generated in Read Channel 2 as a signal (/; — /,) related to the
erence in the amount-of light in the two halves of the exit pupil of the objective lens.

THe method of generating the axial tracking error is not specified for the Reference Drive.
Fdr measuring‘the disk characteristics, the focusing of the optical beam on the recording layer undef test shall

be optimized for each recording layer independently. The criterion for the best focus shall be [maximum
modulated signals (see 31.2.2).

9. Reterence servo systems

9.8.1 Normalized servo transfer function

The open-loop transfer function, Hg(iw) for the axial and radial tracking servos is given by Equation (1),

3io

1 (o) e
Hg(io) == x| —% | x——2— (1)

3 io 14 o

30)0
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where: i=v-1, @ =2nfand oy = 2n f

and f; is the 0 dB crossover frequency of the open-loop transfer function.

The crossover frequencies of the lead-lag network of the servo are

lead break frequency: f; =1,/ 3

lag break frequency: f, = f; x 3

Another ﬂlequency of importance is the frequency fy at which a sinusoidal displacement with an amplitu

equal to
accelerati

fx =

Because {
into each
such to gu

the maximum allowed residual tracking error e, corresponds to the maximum cexpect

max- Thi u u WS:
DN o4 T his frequency can be calculated as follows

[ [omax
P10\ €max

reference servo loop shall be adjusted to a fixed level (effectively calibrating the total loop gai
arantee the specified bandwidth.

9.8.2 Rdference Servo for Axial Tracking

The cross
given by E
by a facto

Thus the ¢

fo =1

For an o
schematio

pver frequency of the normalized servo transfer function (Hs) for axial tracking, fg = g / (2r) shall
quation (2), where «,,, is the maximum expected axial acceleration of 8,0 m/s<, which is multipli
m = 1,5 for servo margin. The tracking error e ,,»caused by this mxa,,,,, shall be 0,20 pm.

rossover frequency f, shall be given by

1_\/3><m><0cmaX _1 3><1,5><86 =54 kHz
P €max 21\ 0,20x10~

pen loop transfer function H-0f the Reference Servo for axial tracking, |1+H| is limited
ally shown by the shaded.region of Figure 4.

Bandwidfh from 100 Hz to 10-kHz

|14+H | sh

all be within 20%)6f | 1+Hs]| .

Bandwidih from 26 Hz to 100 Hz

[1+H]| sha

| becwithin the limits enclosed by the following four points.

de
ed

he tracking error signals from the disk can have rather large variations, the ‘tracking error signal fed

n),

be
ed

1) 41,7 dBat 100 Hz (] 1+Hg| at 100 Hz — 20 %)

2) 45,2 dB at 100 Hz (| 1+Hg | at 100 Hz + 20 %)

3) 65,1 dB at 26 Hz (| 1+Hg | at 26 Hz — 20 %)

4) 85,1 dB at 26 Hz (| 1+Hg | at 26 Hz — 20 % + 20 dB)

Bandwidth from 9,5 Hz to 26 Hz

|1+H | shall be between 65,1 dB and 85,1 dB.

12
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41,7

452 |- A \
: N
AN

20

LN

~——

-10

1 95 26 100 1000 16000 100000
Frequency (Hz)

Figure 4 — Reference servo for axial tracking

9.8.3 Reference Servo for Radial Tracking

THe crossover frequency of the normalized servo-transfer function (Hy) for radial tracking, fy = og
beg given by Equation (3), where o, is the maximum expected radial acceleration of 1,1 m/s3
multiplied by a factor m = 1,5 for servo_margin. The tracking error e caused by this mxea,,,
0,022 um.

max’

Thus the crossover frequency f; shall be given by

fo = ot [P max LT | SASXU_ 5 4 ki
2n €max 2n\0,022x10~

Fgr an open logp)transfer function H of the Reference Servo for radial tracking, |1+H]| is
schematically shown by the shaded region of Figure 5.

Bandwidth.from 100 Hz to 10 kHz

(2n) shall
, which is
, shall be

©)

imited as

| +FH shall be within 20 % of | 1+Hs]| .

Bandwidth from 28,2 Hz to 100 Hz

| 1+H| shall be within the limits enclosed by the following four points.
1) 43,7 dB at 100 Hz (| 1+Hg| at 100 Hz — 20 %)

2) 47,2 dB at 100 Hz (| 1+Hg | at 100 Hz + 20 %)

3) 65,6 dB at 28,2 Hz (| 1+Hg | at 28,2 Hz - 20 %)

4) 85,6 dB at 28,2 Hz (| 1+Hg | at 28,2 Hz — 20 % + 20 dB)

© ISO/IEC 2007 — All rights reserved
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Bandwidth from 9,5 Hz to 28,2 Hz

|1+H | shall be between 65,6 dB and 85,6 dB.

Gain (dB)

856 [ - - :
80

65,6 [--oooeooa- .

43,7 _____ r ________ \

20 \
. , N
v
-10 ' '
1 95 282 100 1000 40000 100000

Frequency (Hz)

Figure 5 — Reference servo forradial tracking

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

10 Dimensional characteristics

Dimensional characteristics are specified for those parameters deemed mandatory for interchange and
compatible use of the disk. Where jthere is freedom of design, only the functional characteristics of the
elements [described are indicated, .The enclosed drawing, Figure 6 shows the dimensional requirements|in
summarized form. The different-parts of the disk are described from the centre hole to the outside rim.

14 ® ISO/IEC 2007 — Al rights reserved
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2
h 4

A
&
h 4

2"transition area
Clamping zone
3"transition area
Information Zone
Rim area

View B View A
L 1% transition area
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[ \\\ T I 11 \__1I I - / \\

— dg >
_— d5
—d,
—d—>

377
poi .

View A-Transition areas and Clamping zone

View B - Rim area

Figure 6 — Physical disk dimensions

10.1 Reference Planes
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 rests (see 10.5).

Reference Plane Q is the plane parallel to Reference Plane P at the height of the top surface of the Clamping
Zone.
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10.2 Overall dimensions
The disk shall have an overall diameter (see also Annex A)
d4 =120,00 mm = 0,30 mm
The centre hole of a substrate or a dummy substrate shall have a diameter (see Figure 7)

+0,15mm
dsubstrate =19,00 mm
=000mm

The hole ¢f an assembled disk, i.e. with both parts bonded together, shall have a diameter

d, = 15,00 mm min.

/jsubstrate
»

|
| | | <

d, d

substrate

A
N

Figure 7 — Hole diameters for an assembled disk

The corngrs of the centre hole shall be free of any burrs or sharp features and shall be rounded off|or
chamfered by

hg = 0,1 mm max.
The thickness of the disk shalk\be

+0,30 mm

eq =1[20 mm
—0,06'mm

10.3 Fith transition area

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

the surface of the disk is permitted to be above Reference Plane P and/or below Reference Plane Q by
0,170 mm makx.

16 ® ISO/IEC 2007 — Al rights reserved
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10.4 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 or burrs up to 0,05 mm max. beyond Reference Planes P

and/or Q.

10-5-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,
Reference Plane Q shall be parallel to the bottom side, i.e. that of Reference Plane/P within 0,1 mm

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

+0,20 mm
e, =1,20 mm
-0,70 mm

1Q.6 Third transition area
THis area shall extend between diameter d5 and diameter
dg = 44,0 mm max.

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

hy = 0,25 mm max.

or|below Reference Plane Q by

hy, = 0,170 mm max.

THe bottom surfaceds.permitted to be above Reference Plane P by

hz = 0,10.maTmax.

or|below Reference Plane P by

hy = 0,25 mm max.

10.7 Information Zone

The Information Zone shall extend over both recording layers between diameter dg and diameter

d; =117,5 mm min (see also Annex A).

© ISO/IEC 2007 — All rights reserved
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10.7.1 Sub-division of the Information Zone

The main parts of the Information Zone are (see Figure 8):
— two Inner Drive Areas

— one Lead-in Zone and one Lead-out Zone

— one Data Zone (the two parts of the Data Zone, extending over the two layers, are shown as the
maximum available zones for the storage of user data and shall be treated as one contiguous Data Zone)

— two I\Jiddle Zones
— two Quter Drive Areas.

The beginhing of the Data Zone on Layer 0 and the default end of the Data Zone on Layer._1sshall be located
at diameter

— +0,00 mm
dg = #8,00mm_q"45 m

which is the end of the Lead-in Zone on Layer 0 and the default beginning of the Lead-out Zone on Layer 1.

The Lead{out Zone shall start immediately after the Data Zone on Layeri1)and end at about the same location
as the staft of the Lead-in Zone (see also 16.1).

The end ¢f the Data Zone on Layer 0 and the beginning of the ‘Data Zone on Layer 1 shall be located|at
diameter

dg = 116,00 mm max,
which is the beginning/end of the Middle Zones (se&.also Annex A).

The radial misalignment (JAR]|) between theouter edges of the Data Zones on Layer 0 and Layer 1 shall pe
0,20 mm fnax.

R=22mm R=234mm{(R=24 mm R =58 mm
norr|1inal norrllinal norrllinal norr|1inal
I | | |
: Inner Drive YD Lead-out : AR LMiddIe Outer Diiive
| AreadD| Zone | Data Zone I~ Zone 1 Area
Layer 1 Tt L
| | | i I |
| o . | spiral direction | )
Spacer {.fhner Drive | Lead-in | I Middle Outer D;I)ve
' Area0 | Zone | Data Zone I Zone0  Area
Layer L Y 1
| | — > |
spiral direction
Substrate

Optical Entrance surface
beam

Figure 8 — Layout of the Information Zone
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10.7.2 Track mode

+R DL disks shall only use the so-called Opposite Track Path (OTP) mode. In this mode, tracks are read
starting on Layer O at the inner diameter of the Information Zone, continuing on Layer 1 from the outer
diameter towards the inner diameter. Thus, there is a Middle Zone at the outer diameter on both layers
(see Figure 8).

The spiral track is running from the inside to the outside on Layer 0 and in the reverse direction on Layer 1.

10.8 Rim area

THe rim area is that area extending from diameter d; to diameter d,. In this area the surfaces ate,pgrmitted to
bgth extend beyond Reference Plane Q or Reference Plane P

hg = 0,1 mm max.

THe outer corners of the disk shall be free of any burrs or sharp features and'shall be rounded off or
chiamfered by

h; = 0,2 mm max.

10.9 Remark on tolerances

All| heights specified in the preceding clauses and indicated\by” h; are independent from each qther. This
means that, for example, if the top surface of the third transition area is below Reference Plane Q by up to h,,
th¢re is no implication that the bottom surface of this areahas to be above Reference Plane P by up to h;.
Where dimensions have the same - generally maximum< numerical value, this does not imply that|the actual
values have to be identical.

11 Mechanical characteristics

11.1 Mass

THe mass of the disk shall be inithe range of 13,0 g to 20,0 g (see also Annex A).
11.2 Moment of inertia
THe moment of inerfia)of the disk, relative to its rotation axis, shall not exceed 0,040 g-m? (see also Annex A).

11.3 Dynamic'imbalance

THe dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 2,5 g-mm (see also Annex A).

114—-Adal-runout
When measured by the optical system with the Reference Servo for axial tracking, the disk rotating at the
Reference velocity of 3,83 m/s (see 9.5), the deviation of each recording layer from its nominal position in the
direction normal to the Reference Planes shall not exceed 0,30 mm.

Some explanation about the use of the Reference Servo as a measurement tool and the way to translate the
measurement results to a practical implementation for a high-speed servo is given in Annex L.
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11.4.1 Tracking requirements at the Reference velocity (CLV)

The residual tracking error below 10 kHz, measured on the blank disk using the Reference Servo for axial
tracking and the disk rotating at the Reference velocity, shall not exceed 0,13 um (displacement of the
objective lens needed to move the focal point of the optical beam onto the recording layer).

The measuring filter shall be a Butterworth LPF,

fc (=3 dB): 10 kHz, with slope: —80 dB/decade.

11.4.2 Trlacking requirements at 3 000 RPM (CAV)

Discs suitgéd to be recorded at speeds > 2,4x the Reference Velocity, shall also fulfil the following requirement:
the residdal tracking error below 10 kHz, measured on the blank disc using the Reference Servo for axial
tracking ahd the disc rotating at a fixed rotational speed of 3 000 RPM, shall not exceed E(r)’um, where &,
is a function of the radius r according to the following specifications:

for r £ 29 mm: E,, (r) = 0,20 um and

2
forrx 29 mm: E4(r)= KZLQ] x 0,20 pum with r expressed in mm.

If present] the 50 Hz component shall be removed from the residual tracking error before applying these
requirements (e.g. by software processing of the sampled measurement data).

11.5 Radlial runout
The runoyt of the outer edge of the disk shall not exceed 0,30 mm peak-to-peak.
The radialfrunout of tracks shall not exceed 70 um:peak-to-peak on each recording layer.

Some exglanation about the use of the Reference Servo as a measurement tool and the way to translate the
measurement results to a practical implementation for a high-speed servo is given in Annex L.

11.5.1 Tracking requirements at the Reference velocity (CLV)

The residpal tracking error below 1,1 kHz (= fx as defined in 9.8.1), measured on the blank disk using the

Referencqg Servo for radialtracking and the disk rotating at the Reference velocity of 3,83 m/s (see 9.5), shall
not exceefl 0,015 um.

The measpring filter'shall be a Butterworth LPF,

fc (=3 dB)>1,1 kHz, with slope: —-80 dB/decade.

The rms noise value of the residual error signal in the frequency band from 1,1 kHz to 10 kHz, measured with
an integration time of 20 ms, using the Reference Servo for radial tracking, shall not exceed 0,016 um.

The measuring filter shall be a Butterworth BPF,
frequency range (-3 dB) : 1,1 kHz, with slope: +80 dB/decade

to 10 kHz, with slope: —80 dB/decade.

20 © ISO/IEC 2007 — Al rights reserved
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.5.2 Tracking requirements at 3 000 RPM (CAV)

Discs suited to be recorded at speeds > 2,4x the Reference Velocity, shall also fulfil the following requirement:

the residual tracking error below 10 kHz, measured on the blank disc using the Reference Servo for radial
tracking and the disc rotating at a fixed rotational speed of 3 000 RPM, shall not exceed E .4 (r) um, where
E4q is a function of the radius r according to the following specifications:

for r < 29 mm: E 4 (r) = 0,025 pm and

re
re

12

TH
TH
12

TH
re

2
forr=29 mm: Eoq(r) = KZLQ) x 0,025 um with r expressed in mm.

present, the 50 Hz component shall be removed from the residual tracking error béfore apply
uirements (e.g. by software processing of the sampled measurement data). JFhis process
moves the influence of the pure eccentricity of the disc.

) Optical characteristics in the Information Zone

.1 Index of refraction
e index of refraction IR of the substrate in the Information Zene'shall be 1,55 + 0,10.

e index of refraction of the spacer shall be (IR + 0,10)

.2 Thickness of the substrate

e thickness of the substrate or the thickness™of the substrate + the spacer, from the entrance suri
cording layer concerned, varies with the index of refraction of the substrate/spacer and shall be

the enclosed region in Figure 9.

TH
m

+15um

“10um” Within each side of a disk, this thickness sha

e thickness of the spacer shall be:’55 um
bre than 10 um pp.

ing these
effectively

ace to the
Hefined as

[l not vary
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N\ (145, 0,645)
0,640 (1,56; 0,632) (1,65; 0,632)

Thickness Lver 1

(mm) | . y T
_____ A _
0,620 5
@®
o
)
o
©
0,600— Nominal thickness 2
, of Spacer (55 pum) %
] ©
2]
0N
o
0,580 | _(j
NG
~ A E
7 (1450575 N\ T C 7 1(1,65: 0562) 2
- Layer0 |'x
0,560 (1,56; 0,562)— g

Minimum thickness of substrate
Y
T T T T

| | |
1,40 1,50 1460 1,70

Figure 9 — Thicknes§ of the substrate

12.3 Refllectivity

The douljle-pass optical transmission of the‘involved layers and the reflectivity of the recording lay
concerned are measured together as the reflectance R of that recording layer. When measured according

Annex C the value of R shall be in the Information Zone

0,16 < R4 < 0,30 inthe Unrecorded groove on Layer 0 and Layer 1
(inan area where both layers are unrecorded)

0,16 < Ry < 0,30 in the recorded groove on Layer 0 and Layer 1
(in an area where both layers are recorded)

12.4 Birefringénce

Index of refraction

er
to

The birefrmgence of the substrate—andof the substrate + spacer shatt ot exceed 60 T whenm measu

according to Annex D.

12.5 Angular deviation

The angular deviation is the angle a between a parallel incident beam perpendicular to the Reference Plane P
and the reflected beam (see Figure 10). The incident beam shall have a diameter in the range 0,30 mm to
3,0 mm. This angle a includes deflection due to the entrance surface and to the unparallelism of the recording

layer with the entrance surface.
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Substrate

Recording layer

Entrance surface

Lk a>\\‘
A Reflected beam

Incident beam

Figure 10 — Angular deviation [J

THe angular deviation shall be

In radial direction: |a| = 0,70° max.

The variation of a in radial direction over one revolution shall be 0,80° peak-to-peak max.

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

Section 3 - Format of information

13 Data format

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

It is transformed successively.into
—{ a Data Frame,

—{ a Scrambled Frame,

—{ an ECC Blogk,

— 16 Recording Frames,

— (16 Physical Sectors,

— a Recording Unit.

These steps are specified in the following clauses.
13.1 Data Frames

A Data Frame shall consist of 2 064 bytes arranged in an array of 12 rows each containing 172 bytes
(Figure 11). The first row shall start with three fields, called Identification Data (ID), ID Error Detection Code
(IED), and RSV bytes, followed by 160 Main Data bytes. The next 10 rows shall each contain 172 Main Data
bytes, and the last row shall contain 168 Main Data bytes followed by four bytes for recording an Error
Detection Code (EDC). The 2 048 Main Data bytes are identified as Dy to D, 47-
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bytes

bytes

6
bytes

172 bytes

IED

RSV

Main data 160 bytes (Dg - D159)

Main data 172 bytes (D160 - D331)

Main data 172 bytes (D332 - D5g3)

Main data 172 bytes (Dsn4 - Dgz5)

2 rows

Main data 172 bytes (Dg76 - Dg47)

Main data 172 bytes (D848 - D1 019)

Main data 172 bytes (D1 020 - D1 191)

Main data 172 bytes (D1 192 - D1 363)

Main data 172 bytes (D1 364 - D1 535)

Main data 172 bytes (D1 536 - D1 707)

Main data 172 bytes (D1 708 - D1 879)

Main data 172 bytes (D1 ggo - D2.¢47)

EDC

13.1.1 Idéntification Data (ID)

This field

see Figure 12.

Figure 11 — Data-Frame

4 bytes

shall consist of four bytes, the bits of which are numbered consecutively from b (Isb) to b3, (ms

(msp) bg D24 Das bo (Isb)
Sector Information [« ¢—<———— Physical Sector Number ———— P
b3, B0 by bos b, b, bs b2s
Sdctor format|,~, Tracking Reflectivity Reserved Zone Data Layer
type method type type number

Figure 12 — Identification Data (ID)

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

Bit b
Bit ba,
Bit byg
Bit byg

24

shall be set to ZERO, indicating a CLD format

shall be set to ZERO, indicating pit tracking capability (see 32.2.5)

shall be set to ONE indicating that the reflectance is less than 40 %

shall be set to ZERO
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Bits b,z to byg  shallbe setto  ZERO ZERO in the Data Zone

ZERO ONE in the Lead-in Zone
ONE ZERO in the Lead-out Zone
ONE ONE in the Middle Zone

Bit byg shall be set to ZERO, indicating read only data.

Bit byy shall be setto ~ ZERO on Layer 0

ONF on | ayer 1

TH
TH

13

W
IE

wh

(03

13

TH

ap
©

Circumvention: Recorders. and recording drives shall be considered as circumvention devices W

e least significant three bytes, bits bos to by , shall specify the Physical Sector Number incbinar
e Physical Sector Number of the first Physical Sector of an ECC Block shall be an integer multiple

.1.2 ID Error Detection Code (IED)

hen identifying all bytes of the array shown in Figure 11 as C;; for i=0to 11 @nd j=0 to 171, th
D are represented by COJ for j =4 to 5. Their setting is obtained as follows.

5 .
IED(x)= > Cg ;x°~/ =1(x) x* mod GE(x)
j=4

ere

3 .
I(x) = ZCOJX3’/ and Gg(x) = (x + 1)(x + a)
j=0

s the primitive root of the primitive polynomialPx) = x8 + x4 + x 3+ x2 + 1
.1.3 RSV

is field shall consist of 6 bytes. Ahe first byte may be set by the application. If not specifi
plication, it is reserved and shall be’set to (00). The remaining 5 bytes are reserved and shall al
D). Under no circumstance may other data received from the host be recorded in this field.

notation.
of 16.

e bytes of

ed by the
be set to

hen these

are produced to record, or)can easily be modified to record, in any manner, a user-defined number in this field.
13.1.4 Error Detection Code (EDC)
THis 4-byte-field shall contain the parities of an Error Detection Code computed over the [preceding
2 060 bytes of the Data Frame. Considering the Data Frame as a single bit field starting with| the most
significantbit of the first byte of the ID field and ending with the least significant bit of the EDC field, then this
ms$b-will be b4g 514 and the Isb will be b,. Each bit b; of the EDC is shown as follows for / = 0 to 31:
31 _
EDC(x)= Y b; x' =I(x) mod G(x)
i=0
where
16511
I(x)=" > b;x" and G(x) = x 32 + x 31 + x4 + 1
i=32
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13.2 Scrambled Frames

The 2 048 Main Data bytes shall be scrambled by means of the circuit shown in Figure 13 which shall consist
of a feedback bit shift register in which bits r; (msb) to ry (Isb) represent a scrambling byte at each 8-bit shift.

o)

i |

Fg | T3 (M2 M1 |T0| To [ Tga | 7| Te |5 [Ta| T3 | T2 | |To

A 4 A A 4 A 4 A 4 A 4 A 4 A 4
S, at each 8-bit shift

Figure 13 — Feedback shift register

At the beginning of the scrambling procedure of a Data Frame, positions ry, to rg shall be pre-set to the
value(s) specified in Table 1 (the msb of the pre-set value shall be discarded). The same’ pre-set value shall
be used for 16 consecutive Data Frames. After 16 groups of 16 Data Frames, the sequence is repeated. The
initial pre%et number is equal to the value represented by bits b; (msb) to b, (Isb)-of the ID field of the Data
Frame. Table 1 specifies the initial pre-set value of the shift register corresponding to the 16 initial pre-set
numbers.

Table 1 — Initial values of the shift fegister

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

The part gf the initial valuelofir; to ry is taken out as scrambling byte S,. After that, an 8-bit shift is repeated
2 047 times and the following 2 047 bytes shall be taken from r; to ry as scrambling bytes S, to S, o47. The
Main Datg bytes D, of-fhe Data Frame become scrambled bytes D', where

D'y =D, @ Sifor k=0 to 2 047 (@ stands for Exclusive OR)

13.3 ECC Blocks

An ECC Block is formed by arranging 16 consecutive Scrambled Frames in an array of 192 rows of 172 bytes
each (Figure 14). 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
is the column number.

B;;fori=0to 191 and ;=0 to 171 are bytes from the Scrambled Frames
B,-,j fori=192to 207 and j = 0 to 171 are bytes of the Parity of Outer Code

B,-,j fori=0to 207 and j = 172 to 181 are bytes of the Parity of Inner Code
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TH

ou

wh

PI
¢ 172 bytes >« 10 bytes——|
A B B B B B B
0,0 0,1 0,170 0,171 0,172 0,181
B1 0 B1 1 B1 170 B1,171 B1,172 B1,181
Bz,o Bz,1 B2,170 B2,171 Bz,172 Bz,181
192 rows
B189,0 B189,1 B189,170 B189,171 B18a172 B18a181
B19Q0 B19Q1 B19Q170 B19Q171 B19Q172 B19Q181
v B191,0 B191,1 B191,170 B191,171 B191,172 B191,181
? B192,0 B192,1 B192,170 B192,171 B192,172 B192,181
PO 16 rows
¢ BZOZO BZO7,1 BZO7,1 70 BZO7,1 71 B207,1 72 B207,1 81

Figure 14 — ECC Block
e PO and PI bytes shall be obtained as follows.

each of columns j =0 to 171, the 16 PO bytes are defined by the remainder polynomial R{x) t
ter code RS (208,192,17).

207 )
Rj(x)= > B x*" =1;(x) x"® mod Gpo (X)

i=192
ere
191 oy 15 .
Li(x)=>B;; x"" and Gpe(x) =[] (x+a")
i=0 k=0
each of rows i = 0 to 207, the 10 Pl bytes are defined by the remainder polynomial R{(x) to form

b form the

the inner

code RS(182,172,11):
CL 181-j 10
R;(x)=_DB;; x"*"/ =1;(x) x'” mod Gpy ()
jE172
wherée
LA 171-j 2 k
li(x)=>"B;;x'""/ and Gpy(x)=]](x+0a")
j=0 k=0

oi

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

Sixteen Recording Frames shall be obtained by interleaving one of the 16 PO rows at a time after every 12
rows of an ECC Block (Figure 15). This is achieved by re-locating the bytes B,-’j of the ECC Block as B, , for

m=j+int[i/12]and n=jfori< 191

m=13x(i-191)-1and n=jforj> 192

where int pd+eprosents-the-largestintegernot-greaterthan
Thus the [37 856 bytes of an ECC Block are re-arranged into 16 Recording Frames of 2 366 bytes,-Each
Recording Frame consists of an array of 13 rows of 182 bytes.
< 182 bytes >
T S Boirt | Boira | - v+ Bo.1e1 T
13 = = Recording
rows$ Frame 0
Big | v vvri Bita71 | Briaza | v ey Bi1.181
Brggo |~ rrrrrrr Bio2171 | Broz172 e - - Bio2 181
T S Biyirt | Biotra] - - - - Bio o1 T
13| & ~~ Recording
rows$ Frame 1
Bago [ --vr-vrero Bogith | Basaza| - - - - - B 181
B193,0 ................... B193’171 B193’172 ..... B193,181
_— __— Recording
=4 Frames 2 - 14
T Bigog | < il Bigos71 |Brsorzz | - - - - - Bigo 181 T
13 = = Recording
rows Frame 15
Bugwo/ | - - Big1.171 |Brgraza | -+ ¢ - - Bio1.181
8207,0 ------------------- B207’171 B207’172 ----- 8207,181

Figure 15 — Recording Frames obtained from an ECC Block

13.5 Modulation and NRZI conversion

The 8-bit bytes of each Recording Frame shall be transformed into 16-bit Code Words with the run length
limitation that between 2 ONEs there shall be at least 2 ZEROs and at most 10 ZEROs (RLL(2,10)). Annex H
specifies the conversion tables to be applied. The Main Conversion table and the Substitution table specify a
16-bit Code Word for each 256 8-bit bytes with one of 4 States. For each 8-bit byte, the tables indicate the
corresponding Code Word, as well as the State for the next 8-bit byte to be encoded.
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The 16-bit Code Words shall be NRZI-converted into Channel bits before recording on the disk
(see Figure 16). The Channel clock period is the time between 2 consecutive Channel bits.

8-bit 16-bit . 16 channel bits
bytes Code Words NRZ Exclu/sxe-OR NRZI converted pulses

——»{ modulator > . >
conversion > =
1T P
<

T =1 channel clock period delay

16-bit Code Word pattern: 0‘1 ‘o‘o‘ 1‘ o‘ 0‘0‘ 1 ‘o‘o‘o‘o‘ 1‘ o‘ o‘
NRZ converted signal: j

NRZI converted pulses:

Figure 16 — NRZI conversion

13.6 Physical Sectors

THe structure of a Physical Sector is shown in Figure 17. It shall consist of 13 rows, each comprising two Sync
Frames. A Sync Frame shall consist of a SYNC Code from Table 2 and 1456 Channel bits representing
91 8-bit bytes. Each row of the Physical Sector shall consist of two Sync Frames with the first 1 456 Channel
bits representing the first 91 bytes of each row of a Recording Frame and the second 1456 CHannel bits
representing the second 91 bytes of each row of a Recording Frame.

« 32> 1456 « 32> 1456
SYO SY5
! SY1 SY5
SY2 SY5
SY3 SY5
SY4 SY5
SY1 SY6
13 rows SY2 SY6
SY3 SY6
SY4 SY6
SY1 SY7
SY2 SY7
| SY3 SY7
¥ SY4 SY7
<—— Sync Frame Sync Frame ———

Figure 17 — Physical Sector
Recording of the Physical Sector shall start with the first Sync Frame of the first row, followed by the second

Sync Frame of that row, and so on, row-by-row. The state of each SYNC Code and each subsequent set of
16 Channel bits shall follow the rules defined in 13.8.
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Table 2 — SYNC Codes

State 1 and State 2 (next state is state 1)

Primary SYNC codes Secondary SYNC codes
(msb) (Isb) (msb) (Isb)
SYO0 = 0001001001000100 0000000000010001 / 0001001000000100 0000000000010001
SY1 =0000010000000100 0000000000010001 / 0000010001000100 0000000000010001
SY2 =0001000000000100 0000000000010001 / 0001000001000100 0000000000010001

VoYV WYV VWV VoV WV V-V VoV VoV VoV V-V D W V-V - B V-V VD WV -V V- W V-V WV VWV V- V-V V-V V- V- WV V-V

Y3=0060100000000100-6060000000601006+70006106661060100-0666606660001600+1
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 0000000000010001
SY5 = 0010001001000100 0000000000010001 / 0010001000000100 0000000000010001
5Y6 = 0010010010000100 0000000000010001 / 0010000010000100 0000000000010004
S5Y7 = 0010010001000100 0000000000010001 / 0010010000000100 0000000000010001

State 3 and State 4 (next state is state 1)

Primary SYNC codes Secondary SYNC.codes
(msb) (Isb) (msb) (Isb)
SY0 = 1001001000000100 0000000000010001 / 100100100100010Q 0000000000010001
SY1 =1000010001000100 0000000000010001 / 1000010000000160 0000000000010001
SY2 = 1001000001000100 0000000000010001 / 1001000000000100 0000000000010001
SY3 = 1000001001000100 0000000000010001 / 1000001000000100 0000000000010001
SY4 = 1000100001000100 0000000000010001 / 1000100000000100 0000000000010001
SY5 =1000100100000100 0000000000010001 / 100@000100000100 0000000000010001
SY6 = 1001000010000100 0000000000010001 / 1600000001000100 0000000000010001
SY7 = 1000100010000100 0000000000010001-/'000000010000100 0000000000010001

13.7 Lay

A RUN st

out of a Recording UNit (RUN)

Block. Th

all consist of an integer number (M= 1) of sets of 16 Physical Sectors, each from a single ECC
M ECC Blocks shall be preceded by 8 Channel bits, which are meant to reduce possible influenges

of inaccurpcies of the linking point, whife-the last 8 Channel bits of the last Physical Sector shall be discarded

at recording. The 8 linking Channel-bits and the next SYNC Code SYO (chosen from State 1/2 or State 3

shall be ¢
Each RUN
8 Ch4
full E
ECC

The positi

osen randomly, such that-the runlength constraints specified in 13.5 are fulfilled.

nnel bits for {inking in ECC Block N-1,
CC Blocks-NAo N+ M -2 (if M > 2),
Block N+\M — 1, except for the last 8 Channel bits, which bits shall not be recorded.

bning.of a Recording Unit is shown in Figure 18.

of M ECC Blocks.(M> 1) starting with ECC Block N shall be recorded in the following way:

4)

When the RUN starting with ECC Block N is to be recorded, and ECC Block N-1 has not yet been recorded,
then the RUN shall be extended with a dummy ECC Block N-1 of which all Main Data bytes shall be set to
(00) (see also clause 24: Sequential recording).
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middle of wobble 15

13

Es
sh
wh
(P
0

TH
W(
Pa
w(

TH
ch

13

Td

stieam of Channel bit patterns should be kept as low as possible. In order to achieve this, the D

V&
sh

TH

v
8T theoretical start position
||, #5 T max
linking M ECC Blocks
actual start position < >i4 >
8 ! last 8
Channel st SlOCk Eﬁ? Eoﬁk iChanhel
bits "' 1 (hits
)
) to be recorded T to be>

discarded
at recording

Figure 18 — Recording Unit

.7.1 Recording Unit position

ch ECC Block, consisting of 16 Physical Sectors, shall corréespond to 4 ADIP words (see 14.4.1
all be mapped onto the structure of tracks (see 14.4)q such that the Physical Sector Numbers
ich the 2 least significant bits have been discarded; correspond to the local Physical Addres
AA). In mathematical form: PSN = 4xPAA +j, where i=0, 1,2, or 3 (for example: PSNs (0
B0003) correspond to PAA (00C000)).

e reference for the theoretical start positions*is wobble 15 following the ADIP word sync unit of
rds of which the 2 least significant addréss bits are 00 (see 14.4.1.1 and Figure 22). The theor

sition is 8 Channel bits after the nominpal position of the zero crossing in the middle of the above
bble 15 of the wobble signal from Read channel 2.

e start of each recording shall.be within + 5 Channel bits of the theoretical start position. During
annel bit clock shall be phase locked to the wobble frequency.

.8 d.c. component:suppression control
ensure a reliable radial tracking and a reliable detection of the HF signals, the low frequency con

lue (DSV;~se€ 4.3) shall be kept as close to zero as possible. At the beginning of the modulatior
all be setto 0.

e different ways of diminishing the current value of the DSV are as follows:

.1). RUNs
(PSN), of
5 in ADIP
30000) to

the ADIP
btical start
mentioned

writing the

tent of the

igital Sum
, the DSV

Choice of SYNC Codes between Primary or Secondary SYNC Codes.

For the 8-bit bytes in the range 0 to 87, the Substitution table offers an alternative 16-bit Code Word for all

States.

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

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

©l
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In the cases b) and c), there are two possibilities to represent a 8-bit byte. The DSV of each stream is
computed up to the 8-bit byte preceding the 8-bit byte for which there is this choice. The stream with the
lowest |DSV/| is selected and duplicated to the other stream. Then, one of the representations of the next 8-
bit byte is entered into Stream 1 and the other into Stream 2. This operation is repeated each time case b) or

C) occurs.

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

el o
1) Comparethe TDSV TS Oof bothstreams:

2) If the

stream in which case c¢) has occurred is chosen and duplicated to the other stream. On€ of

repre

3) If the
case

entations of the next 8-bit byte is entered into this stream and the other into the other stieam.

C) is ignored and the 8-bit byte is represented according to the prescribed State.

In both cases b) and c), if the |DSV|s are equal, the decision to choose.'Stream 1 or Stream 2

implemen

ation-defined.

The procgdure for case a) shall be as follows:

1) At th¢ end of each Sync Frame, whether or not case b) and or.case c) have occurred, the accumula

d
DSV{ of both streams are compared. The stream with the lower DSV | is selected and duplicated to Ee
stream. Then the next Primary SYNC Code and the Secondary SYNC Code of the proper categq

other

are inserted each in one of the streams.

Optionallythe procedure for case a) can be extended in the following way:

2) If the|DSV at the end of the resulting Sync Frame’is greater than + 63 or smaller than -64, then the SY
Code| at the beginning of the Sync Frame is-changed from Primary to Secondary or vice versa. If {
yieldq a smaller DSV, the change is permanent, if the |DSV/| is not smaller, the original SYNC Cods
retained.

During thg DSV computation, the actual values of the DSV may vary between —1 000 and +1 000, thus if

recomme

ded that the count range\for the DSV be at least from —1 024 to +1 023.

14 Tragk format

14.1 Tra

The area
track shal
in Section

ck shape

form a 360° turn of a continuous spiral. The shape of each track is determined by the requireme

|IDSV| of the stream in which case ¢) occurs is smaller than that of the other streamg then Te
he

|DSV| of the stream in which case c) has occurred is larger than that of the other stream, th

in the(Information Zone (see 10.7) shall contain tracks formed from a single spiral groove. Ea

S

ry

NS

S

S

ch

hts

9. Recordings shall be made on the groove.

The tracks in the Information Zone contain a phase modulated sinusoidal deviation from the nominal
centrelines, called wobble, which contains addressing information.

The tracks shall be continuous in the Information Zone.

The groove tracks shall start at a radius of 22,00 mm max.
and end at a radius of 58,75 mm min (see also Annex A).
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14.2 Track path

On Layer 0 the track path shall be a continuous spiral from the inside (beginning of the Lead-in Zone) to the
outside (end of the Middle Zone) when the disk rotates counter-clockwise as viewed from the optical head.

On Layer 1 the track path shall be a continuous spiral from the outside (beginning of the Middle Zone) to the
inside (end of the Lead-out Zone) when the disk rotates counter-clockwise as viewed from the optical head.

14.3 Track pitch

THe track pitch is the distance measured between the average track centrelines of adjacent tracks, [measured
in|the radial direction. The track pitch shall be 0,74 um + 0,03 um. The track pitch averaged over the
Information Zone shall be 0,74 um + 0,01 um.

14.4 Track layout

THe wobble of the tracks is a sinusoidal deviation from the nominal centrelines, with a wavglength of
4,691 2 um + 0,045 0 um (equivalent to 32 Channel bits). The Total Harmonic Distortion (THDP) of the
osgillator for generating the wobble sine wave shall be < —40 dB.

THe wobble is phase modulated by inverting wobble cycles. The-linformation contained in the wobble
modulation is called Address-in-Pregroove or ADIP (see 14.4.1.1).

14.4.1 ADIP information
THe data to be recorded onto the disk must be aligned>with the ADIP information modulated in tHe wobble.
THerefore 93 wobbles shall correspond to 2 Sync<krames. Of each 93 wobbles, 8 wobbles are phase
modulated with ADIP information (see Figure 19).
1 yobble equals 32 Channel bits (= 32T)

one ADIP unit = 8 modulated wobbles per,;2 Sync Frames

2 Sync Frames
+———1 488 Channel bits 1 488 Channel bits ———
Sync data Sync data
«—— 16 wobbles —— «—— 16 wobbles +——
one-ABIP unit
< 8.wobbles — 85 monotone wobbles
93 wobbles

Figure 19 — General ADIP structure

14.4.1.1 ADIP word structure

52 ADIP units are grouped into one ADIP word each. This means that one ADIP word corresponds to
4 x 13 x 2 Sync Frames = 4 Physical Sectors.

Each ADIP word shall consist of: 1 ADIP sync unit + 51 ADIP data units (see Figure 20). ADIP sync unit =4

inverted wobbles for word sync + 4 monotone wobbles. ADIP data unit = 1 inverted wobble for bit sync + 3
monotone wobbles + 4 wobbles representing one data bit (see 14.4.1.3).
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wobble 0 | wobble 1to 3 | wobble 4to 7
0 0 sync unit word sync 0 0
data unit bit sync data bit 1
ADIP data unit bit sync data bit 2 4 Physical

4 word : : : : Sectors 1
ADIP ECC
words 4 data unit bit sync data bit 51 \2 Block

\ >

Figure 20 — ADIP word structure

The infornhation contained in the data bits is as follows:

bit 1:

bits 2 to 2

bits 24 to

3:

31:

this bit is reserved and shall be set to ZERO.
these 22 bits contain a Physical ADIP Address.

Data bit 2 is the msb and data bit 23 is the Isb. The addresses increase by one for each ng
ADIP word. On layer 1 the Physical ADIP Addresses shall have the bit inverted values of {
Physical ADIP Addresses at the same radial_position on Layer 0.

NOTE In the following hexadecimal notations-of addresses the two msb's shall be ignored.

The addresses in the Information. Zone on Layer O shall be such that Physical ADIP Addrg
(00C000), WhICh is the first;.address corresponding to the Data Zone, is located

radius 24 00+0 oo MM . Physical ADIP Address (08B5FF), which is the last addrg
corresponding to the Data.Zone on Layer 0, shall be located at radius 58,00 mm max (see a
Annex A).

The addresses in-the-Information Zone on Layer 1 shall be such that Physical ADIP Addrg
(FF3FFF), wh|ch is the last address corresponding to the Data Zone, is located
radius 24 00+ 20 mm . Physical ADIP Address (F74A00), which is the first addrg
corresponding to the Data Zone on Layer 1, shall be located at radius 58,00 mm max (see a
Annex A)

these 8 bits contain auxiliary information about the disk.

bxt
he

SS

Phy5|cal ADIP Address that is a multlple of 256 (Physical ADIP Address = (xxxxOO))

In the Lead-in/Lead-out Zone and the Inner Drive Areas of the disk the auxiliary bytes shall
used for storing Physical format information. The contents of the 256 bytes are defined in t
Table 3 and 14.4.2.

be
he

In the Data Zone of the disk the auxiliary bytes may be used for storing Extended format

information as defined in Annex B. If not used for such purpose all bytes shall be set to (00).

In the Middle Zones/Outer Drive Areas of the disk the auxiliary bytes shall be set to (00).

bits 32 to 51: these 20 bits contain error correction parities for the ADIP information (see 14.4.1.2).

34
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14.4.1.2 ADIP error correction

For the ADIP error correction the ADIP data bits are grouped into 4-bit nibbles. The mapping of the data bits
into the nibble array is defined in Figure 21. Bit 0 is a dummy bit, which shall be considered as set to ZERO for

the error corrector.

nibble Ny bit 0 bit 1 bit 2 bit 3 T
nibble N4 bit 4 bit 5 : : 6 ADIP
: nibbles address
bit 20 bit 23 2
bit 24 T2 AUX
nibble N bit 28 bit 31 { nibbles data
nibble Ng bit 32 : : : 0 nibble
5 based
: nibbles R-S
nibble N4, bit 48 bit 49 bit 50 bit 51 J ECC

Figure 21 — ADIP error correction structure

A hibble-based RS (13,8,6) code is constructed, of which the/5"parity nibbles Ng to N5, are defin

remnainder polynomial R(x):

12 _
R(x)= Y .N; x"7 =1(x) x> mod Gpa (x)
i-8

where
7 , 4
Ix)= > N; x™ and Gpa(x) = Tix+a¥)
i=0 k=0

o Is the primitive root 0010 of the primitive polynomial P(x) = x 4 + x + 1

All bits of the 5 parity nibbles Ng to N, shall be inverted before recording.

14.4.1.3 ADIP-modulation rules
THe ADIP units are modulated by inverting some of the 8 wobble cycles:

— PW!is a positive wobble, which shall start moving towards the inside of the disk.

— NW is a negative wobble, which shall start moving towards the outside of the disk.

— all monotone wobbles shall be PWs.

© ISO/IEC 2007 — All rights reserved
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Modulation of the ADIP word sync:

ADIP sync unit

wobble | wobble
92 0 1 2 3

4 NW 4 PW

Modulation of an ADIP ZERO bit:

ADIP data unit with data set to ZERO

v
A
v
A

wobble | wobble
92 0 1 2 3 4 5 6 7 8

1NW 3 PW 2.PW 2NW

Modulation of an ADIP ONE bit:

ADIP data unit,with data set to ONE

v
A
v
A

wobble | wobble
92 0 1 2 3 4 5 6 7 8

1NW 3 PW 2NW 2 PW

Figure 22 — ADIP modulation rules

14.4.2 Physical format information in ADIP

This information shall comprise the 256 bytes shown in Table 3. It contains disk information and values for the
write strategy parameters to be used with the Optimum Power Control (OPC) algorithm to determine optimum
laser power levels for writing (see Annex G and Annex |). The information is copied to the Control Data Zone
(see 18.8.1) during finalization of the Lead-in Zone of the disk.
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Because the recording characteristics of the two layers can be different, each layer shall be characterized by
its own Physical format information. Therefore the ADIP Aux Frames on Layer O, located in the Inner Drive
Area 0 and the Lead-in Zone, shall contain the Physical format information for Layer 0 and the ADIP Aux
Frames on Layer 1, located in the Inner Drive Area 1 and the Lead-out Zone, shall contain the Physical format
information for Layer 1.

Bytes 0 to 30 in both ADIP Aux Frames are common and therefore shall be the same on both layers.

Unless specified otherwise, the definitions for all bytes of the ADIP Aux Frames for the two layers are the
same. Only the values for the two layers may differ.

Table 3 — Physical format information
number Content “lbytes
0 Disk Category and Version Number 1
1 Disk size 1
2 Disk structure 1
3 Recording density 1
41015 Data Zone allocation 12
16 General Flag bits 1
17 Disk Application Code 1
18 Extended Information'indicators 1
19 to 26 Disk Manufacturer ID 8
27 to 29 Media Type ID 3
30 Product revision number 1
31 number of Physical fefmat information bytes in use in ADIP up to byte 63 1
32 Primary recording velocity for the basic write strategy 1
33 Upper recording velocity for the basic write strategy 1
34 Wavelength A \p 1
35 normalized Write power dependency on Wavelength (dP/dA)/(P\p/Anp) 1
36 Maximum read power at Primary velocity 1
37 P\np at Primary velocity 1
38 Biarget at Primary velocity 1
39 Maximum read power at Upper velocity 1
40 P\np at Upper velocity 1
44 Prargera-pperveloscity 1
42 Tiop (=4T) first pulse duration for cm* >4T at Primary velocity 1
43 Tiop (=3T) first pulse duration for cm* =3T at Primary velocity 1
44 Tmp multi pulse duration at Primary velocity 1
45 TIp last pulse duration at Primary velocity 1
46 thOp (=4T) first pulse lead time for cm* >4T at Primary velocity 1

* cm = current mark, ps = previous space (see also Annex G)
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o Nimeer o
47 thop (=3T) first pulse lead time for cm™ =3T at Primary velocity 1
48 dT,, first pulse leading edge shift for ps* =3T at Primary velocity 1
49 dT,, first pulse leading edge shift for ps* =4T at Primary velocity 1
50 dT first pulse leading edge shift for ps* =5T at Primary velocity 1
51 T end of cooling gap at Primary velocity 1
52 Reserved - All (00) 1
53 Ttop (=4T) first pulse duration for cm* >4T at Upper velocity 1
54 Tyop (=3T) first pulse duration for cm* =3T at Upper velocity 1
55 Tmp multi pulse duration at Upper velocity 1
56 TIp last pulse duration at Upper velocity 1
57 thop (=4T) first pulse lead time for cm* >4T at Upper velocity
58 dTy,, (=3T) first pulse lead time for cm* =3T at Upper velocity 1
59 dT first pulse leading edge shift for ps* =3T at Upper velocity 1
60 dT, first pulse leading edge shift for ps* =4T at Upper velogity. 1
61 dT first pulse leading edge shift for ps* =5T at Upper velocity 1
62 Tc end of cooling gap at Upper velocity 1
63 Reserved - All (00) 1
64 to 9% Extended Information block:Q 32
96 to 147 Extended Information block 1 32
128 to 1$9 Extended Information block 2 32
160 to 191 Extended Information block 3 32
192 to 223 Extended Information block 4 32
224 to 247 Extended Information block 5 24
248 to 255 Reserved for use.inthe Control Data Zone — All (00) 8
This verslon of this document specifies;\two types of disks, with different recording velocity ranges. The
specific write parameters for each recording velocity range shall be specified in separate blocks (El blocks,
see 14.4.2.3). The following types ‘of disks (characterized by the so-called X-speed) have now been defined
and their ADIP shall contain the \ElBlocks as indicated in Table 4.
Table 4 — Types of disks
basic write strategy 3,3x+ write strategy remarks
bytes 32 to 63 El block Format 4
ype of disc (2,4x speed) (3,3x ~ 8x speed)
this disc shall be suited for a
—“2Ax + = Tecording—speed—of —9;20m7s
only
this disc shall be suited for
“8x” + + recording speeds of 9.20 m/s
and 12,7 ~ 30,7 m/s

+ shall be present — shall not be used

*

38

cm = current mark, ps = previous space (see also Annex G)
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14.4.2.1 General information - Bytes 0 to 31

Byte 0 - Disk Category and Version Number

Bits b; to b,  shall specify the Disk Category,
bit b; shall be set to 1 indicating a disk according to the +R/+RW Format (see clause 3),
bit bg shall be set to 1 indicating a dual layer disk,
bits bs and b, shall be set 10 indicating a +R disk.

Bifs b3 to by shall specify the Version Number,

Byte 1 - Disk size and maximum transfer rate

Bifs by to by

Bifs b, to by

Byte 2 - Disk structure

Bit b,
Bits bg to by
Bif by

Bits b; to by

Byte 3 Recording density

they shall be set to 0001 indicating this Standard.

This Version Number identifies amongst others the definitions/of-the data in bytes
Drives not acquainted with the specific Version Number of a\disk should not try to

32 to 63.
record on

that disk using the information in bytes 32 to 63, which bytes contain the basic write strategy

parameters (see Annex Q).

NOTE Version number 0000 can be used for identification of test discs during further d
of the system. Such test discs might not contain the correct Physical format information in the
Frames.

shall specify the disk size,
they shall be set to 0000, indicating'a 120 mm disk (see also Annex A).

shall specify the maximum read transfer rate,
they shall be set to 1111 indicating no maximum read transfer rate is specified.

shall be set to O
shall be set to 01, indicating two recording layers per side.
shall-be set to 1, indicating OTP mode.

shall specify the type of the recording layer(s):
they shall be set to 0010, indicating a write-once recording layer.

bvelopment
r ADIP Aux

Bits b, to b,

Bits by to by

shall specify the average Channel bit length in the Information Zone,
they shall be set to 0001, indicating 0,147 um.

shall specify the average track pitch,
they shall be set to 0000, indicating an average track pitch of 0,74 um.

© ISO/IEC 2007 — All rights reserved
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Bytes 4 to 15 - Data Zone allocation
Byte 4 shall be set to (00).

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

Byte 8 shall be set to (00).

Bytes 9to 11  shall be set to (FCFFFF) to specify PSN 16 580 607 as the last possible Physical Sector of the

e
Udld £0TlIC.

Byte 12 shall be set to (00).

Bytes 13 o 15 shall be set to (22D7FF) to specify PSN 2 283 519 as the last possible Physical’Sector of the
Data Zone on Layer 0 (see also Annex A).

Byte 16 —|General Flag bits

Bit b, shall be set to ZERO.

Bit bg shall specify if the disk contains Extended format information-in the ADIP Aux Frames in the
Data Zone related to the VCPS copy protection system,

shall be set to 0, indicating no Extended format information for VCPS is present,

shall be set to 1, indicating the Data Zone contains Extended format information for VCPS [as
defined in Annex B and the<MCPS System Description (see Annex P).

Bit bg is reserved for use in the Control Data Zgné and shall be set to ZERO.
Bits by to py  are reserved and shall be set to 0 0000.

Byte 17 —|Disk Application Code
This byte|can identify disks that are-restricted to be used for special applications only. Drives not able|to
identify the particular application related to a specific Disk Application Code or not able to act according to the
rules as dgfined for this particular-application are not allowed to write on a disk with such a code.

(00) | identifies a disk for'General Purpose use
(no restrictions, all drives are allowed to write on a disk carrying this code),

all other codescare reserved.

Byte 18 —|Extended Information indicators

Bits b, to bg—areTeservedamd stattbesetto06:

Bits b;to by, each of these bits shall indicate the presence of an Extended Information block.
Bit bj shall be set to 1 if Extended Information block i, consisting of bytes (64 +ix32) to
(95 +ix32), is in use. Else bit bj shall be set to 0.

Bytes 19 to 26 — Disk Manufacturer ID

These 8 bytes shall identify the manufacturer of the disk. This name shall be represented by characters from
the GO set + SPACE according to Standard ISO/IEC 4873. Trailing bytes not used shall be set to (00).

If the Disk Manufacturer ID is not used these 8 bytes shall be set to (00).
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Bytes 27 to 29 — Media Type ID

Disk manufacturers can have different types of media, which shall be specified by these 3 bytes. The specific
type of disk is denoted in this field by characters from the GO set + SPACE according to Standard
ISO/IEC 4873. Trailing bytes not used shall be set to (00).

If the Media Type ID is not used these 3 bytes shall be set to (00).

NOTE Disks with different characteristics shall be identified by different and unique combinations of Disk
Manufacturer ID / Media Type ID. Therefore the content of bytes 19 to 29 shall be approved by the licensors of the +R
Sy stem

Byte 30 — Product revision number / Layer structure

Bi

Bi

Al
ny
all
frg

If
By
Th

fo
fo

s by to by of this byte shall identify the product revision number in binary notation.
s b; to bg shall indicate the type of Layer structure (see 4.10)

00 indicates that the Layer structure is not specified,

01 indicates a disc with an “inverted-stack” or equivalent Layer structute,
10 indicates a disc with a “2P” or equivalent Layer structure,

11 reserved.

disks with the same Disk Manufacturer ID and the same Media Type ID, regardless of Produ
mber / Layer structure indications, must have the same recording properties (only minor diffen
bwed: Product revision numbers shall be irrelevant for recorders). The content of this byte can
ely by the disk manufacturer.

not used this byte shall be set to (00).
rte 31 — number of Physical format information bytes in use in ADIP up to byte 63
is byte forms one 8-bit binary numberindicating the number of bytes actually in use for the basi

mat information (in bytes 0 to 63)-\ltshall be set to (40) indicating that the first 64 bytes of th
mat information are used.

14.4.2.2 Basic write strategy) parameters - Bytes 32 to 63

By

Th
thi
sh

rte 32 — Primary recording velocity for the basic write strategy
is byte indicates-the lowest recording velocity of the disk for the parameters as defined in bytes ]

all be specified as a number n such that

n =X Vprimary,basic (1 rounded off to an integral value)

ct revision
ences are
be chosen

c Physical
b Physical

4 to 63 in

5 Physical format’information. This recording velocity is equal to about 2,4 times the Reference velocity and

hall be

set to (25) indicating a Primary writing speed of about 9,25 m/s.

Byte 33 — Upper recording velocity for the basic write strategy

This byte indicates the highest recording velocity of the disk for the parameters as defined in bytes 34 to 63 in

thi

©l

s Physical format information. This recording velocity shall be specified as a number n such that

n =4 x Vypper,basic (1 rounded off to an integral value)

SO/IEC 2007 — Al rights reserved
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It shall be

set to

(25) indicating a Upper writing speed of about 9,25 m/s.

(In future, when higher recording speeds which are compatible with this write strategy become possible,
higher values can be allowed.)

Byte 34 —

Wavelength A|ND

This byte shall specify the laser wavelength in nanometers at which the optimum write parameters in the

following bytes are specified, as a number n such that

n=W
For this vd
Byte 35 —

This byte
and A;\p

avelength — 600
rsion of the +R DL system, n shall be equal to (37) indicating that Ay is 655 nanometers.

Normalized Write power dependency on Wavelength

shall specify the average write power dependency on the wavelength normalized by the ratio of P,
see 30.3.3 and Annex K), as a number n such that

P/dA)(Pinp/™MiND)

Byte 36 - Maximum read power, P, at Primary velocity

Byte 37 -

PiND is th

This byte
n such tha

n=4
Byte 38 -

This byte
(see Anng

shall specify the maximum read power P, in milliwatts at Primary velocity as a number n such that
D x (P, —0,7)

PIND at Primary velocity

shall specify the indicative value Py of Pwo in milliwatts at Primary velocity and A,\p as a numi
t

X (PlND - 10)

Btarget at Primary velocity

x |) as>a*number n such that

e starting value for the determination,of Pwo used in the OPC algorithm, see Annex | and Annex K.

shall specify the target value for B, Btarget at Primary velocity used in the OPC algorithm

er

DO

n=1

Byte 39 -

(B + 1)
\Flarget 7

Maximum read power, P, at Upper velocity

This byte shall specify the maximum read power P, in milliwatts at Upper velocity as a number n such that

n=20x(P,—0,7)

42
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Byte 40 - P|Np at Upper velocity

PIND is the starting value for the determination of Pwo used in the OPC algorithm, see Annex | and Annex K.

This byte shall specify the indicative value P yp of Pwo in milliwatts at Upper velocity and A,\p as a number n

su

ch that

n:4X(P|ND—10)

By

Th
as

By

TH

gr
o

By

Th
fo

pe

By

TH
re

pe

te 41 - Btarget at Upper velocity

is byte shall specify the target value for f, Bi,.get at Upper velocity used in the OPC algorithiv' (se
a number n such that

n=100 x (Bearget + 1)
Ite 42 — Tiop (>4T) first pulse duration for current mark >4T at Primary velocity

is byte shall specify the duration of the first pulse of the multi pulse train when the current mark
pater mark for recording at Primary velocity (see Annex G.1). Theyvalue is expressed in fracti
annel bit clock period as a number n such that

n=16><Tt°% and 4 <n<40
W

Ite 43 — Tiop (=3T) first pulse duration for current-mark =3T at Primary velocity

is byte shall specify the duration of the first pulse of the multi pulse train when the current mark is
recording at Primary velocity (see AnnexG.1). The value is expressed in fractions of the Channg
riod as a number n such that

n=16th°% and 4 <n<40
W

Ite 44 — Tmp multi pulse'duration at Primary velocity

is byte shall specify.the duration of the 2nd pulse through the 29 to last pulse of the multi pulg
cording at Primary-velocity (see Annex G.1). The value is expressed in fractions of the Channe
riod as a number n such that

n=16><Tm% and 4<n<14
w

e Annex |)

is a 4T or
bns of the

a 3T mark
bl bit clock

e train for
| bit clock

Byte 45 =T, tast pufse duratiom at Primary vetocity

This byte shall specify the duration of the last pulse of the multi pulse train when the current mark is a 4T or
greater mark for recording at Primary velocity (see Annex G.1). The value is expressed in fractions of the
Channel bit clock period as a number n such that

n:16xT'% and 4<n<?24
W
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Byte 46 — thop (>4T) first pulse lead time for current mark >4T at Primary velocity

When the current mark is a 4T or greater mark, this byte shall specify the lead time of the first pulse of the
multi pulse train relative to the trailing edge of the second Channel bit of the data pulse, for recording at
Primary velocity (see Annex G.1). The value is expressed in fractions of the Channel bit clock period as a
number n such that

n=16xth°pT and 0<n<?24
W

Byte 47 —{dT,, (=3T) first pulse lead time for current mark =3T at Primary velocity

When the|current mark is a 3T mark, this byte shall specify the lead time of the first pulse of the multi pulse
train relative to the trailing edge of the second Channel bit of the data pulse, for recording at Primary velogity
(see Anngx G.1). The value is expressed in fractions of the Channel bit clock period as a numbern such that

n=15><th°% and 0<n<?24
W

Byte 48 —[dT |, first pulse leading edge shift for previous space =3T at Primary velocity

This byte shall specify the leading edge shift for the first pulse of the multi pulse train when the previous spdce
was a 3T [space for recording at Primary velocity (see Annex G.1). The\walue is expressed in fractions of the
Channel hit clock period as a number n such that

n=15><dT% and O<n<4
W

Byte 49 —[dT |, first pulse leading edge shift for previous space =4T at Primary velocity

This byte ghall specify the leading edge shift for the first pulse of the multi pulse train when the previous space
was a 4T [space for recording at Primary velocity)(see Annex G.1). The value is expressed in fractions of the
Channel hit clock period as a number n such that

SXdTle/ and D<n<4
Tw

Byte 50 —{dT), first pulse leading edge shift for previous space =5T at Primary velocity

=]
1
—

This byte ghall specify theleading edge shift for the first pulse of the multi pulse train when the previous space
was a 5T [space for recérding at Primary velocity (see Annex G.1). The value is expressed in fractions of the
Channel Hit clock périod as a number n such that

3>
]
—

SxdT'e/ and 0O<n<4
Tw

Byte 51 — T end of cooling gap at Primary velocity

This byte shall specify the end of the cooling gap for recording at Primary velocity (see Annex G.1). The value
is expressed in fractions of the Channel bit clock period as a number n such that

n=16><T% and 16 <n <32
W
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Byte 52 - Reserved - (00)

This byte shall be set to (00).

Byte 53 — Ty, (>4T) first pulse duration for current mark >4T at Upper velocity

This byte shall specify the duration of the first pulse of the multi pulse train when the current mark is a 4T or
greater mark for recording at Upper velocity (see Annex G.1). The value is expressed in fractions of the
Channel bit clock period as a number n such that

By
Th

fo
pe

By
TH

re
pe

By
TH

gr
o

By

W
m

n=16><Tt°% and 4 <n<40
W

te 54 — Ttop (3) first pulse duration for current mark =3T at Upper velocity

is byte shall specify the duration of the first pulse of the multi pulse train when the current mark is
recording at Upper velocity (see Annex G.1). The value is expressed in fractions of the Channg
riod as a number n such that

n=16th°% and 4 <n<40
W

Ite 55 — Tmp multi pulse duration at Upper velocity

is byte shall specify the duration of the 2"d pulse through'the 2" to last pulse of the multi puls
cording at Upper velocity (see Annex G.1). The valug, is expressed in fractions of the Channe
riod as a number n such that

n=16me% and 4 <n<i4
W

Ite 56 — Tlp last pulse duration at Upper velocity

is byte shall specify the duration of the last pulse of the multi pulse train when the current mark
pater mark for recording at~Upper velocity (see Annex G.1). The value is expressed in fractid
annel bit clock period as@ number n such that

n:16xT'% and 4<n<?24
W

rte 57 — thop (>4T) first pulse lead time for current mark >4T at Upper velocity

a 3T mark
| bit clock

e train for
| bit clock

is a 4T or
ns of the

nen the-current mark is a 4T or greater mark, this byte shall specify the lead time of the first pulse of the

y at Upper

Ilti-pulse train relative to the trailing edge of the second Channel bit of the data pulse, for recordin

velacity (see Annex G.1._The value is expressed in fractions of the Channel bit clock period as a

Su

©l

ch that

n=16xth°% and 0O<n<?24
W
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Byte 58 — thop (=3T) first pulse lead time for current mark =3T at Upper velocity

When the current mark is a 3T mark, this byte shall specify the lead time of the first pulse of the multi pulse
train relative to the trailing edge of the second Channel bit of the data pulse, for recording at Upper velocity
(see Annex G.1). The value is expressed in fractions of the Channel bit clock period as a number n such that

n=16xth°% and 0<n<?24
W

Byte 59 — dT,, first pulse leading edge shift for previous space =3T at Upper velocity

This byte shall specify the leading edge shift for the first pulse of the multi pulse train when the previous:spdce
was a 3T|space for recording at Upper velocity (see Annex G.1). The value is expressed in fractions of the
Channel hit clock period as a number n such that

SxdT'e/ and 0O<n<4
Tw

Byte 60 —[dT, first pulse leading edge shift for previous space =4T at Upper velocity

3>
|
—

This byte shall specify the leading edge shift for the first pulse of the multi pulsé.train when the previous spdce
was a 4T |space for recording at Upper velocity (see Annex G.1). The value'is expressed in fractions of the
Channel hit clock period as a number n such that

n=15xdT% and O<n<4
w

Byte 61 —|d T first pulse leading edge shift for previous'space =5T at Upper velocity

This byte shall specify the leading edge shift for the first pulse of the multi pulse train when the previous spdce
was a 5T|space for recording at Upper velocity.(see Annex G.1). The value is expressed in fractions of the
Channel hit clock period as a number n such that

SxdT'e/ and Och<4
Tw

Byte 62 T end of cooling gap.at'Upper velocity

3>
|
—

This byte ghall specify the énd"of the cooling gap for recording at Upper velocity (see Annex G.1). The valuq is

expresse( in fractions of.the Channel bit clock period as a number n such that

n=15><TCT hnd 16 <n <32
W

Byte 63 - ReServed - (00)

This byte shall be set to (00).

14.4.2.3 Extended Information blocks - Bytes (64 + ix32) to (95 + ix32)

(withi=0to 5)
Extended Information (EI) blocks are meant to facilitate future extensions. Each such block consists of
32 bytes. These bytes can hold for instance parameters for alternative write strategies or other advanced

parameters. If a set of parameters does not fit in one Extended Information block, additional continuation
blocks can be added, which additional blocks are identified by a Continuation bit.
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The presence of an Extended Information block shall be indicated by the appropriate bit in byte 18. If an

Extended Information block is not used, all 32 bytes shall be set to (00).

Byte (64 + ix32) Extended Information block i Format number/Continuation bit

Bits bg to bg indicate the Format number which identifies the definitions of the data in bytes (65
(95 +ix32).

the¢ Format number in the preceding Extendéd Information block.

fferent values.

Drives not acquainted with the specific Format number in block i, should ¢t use the paramet
Extended Information block (see Annex Q).

NQTE The contents of an El block are identified by the Format number of.the block only. The position of t
in the ADIP Aux Frame is irrelevant for this, so an El block with Format,ndmber n could be allocated at an
Therefore drives should always check the Format numbers in the El-blocks to be sure that the write str,
cofrectly interpreted.

Bytes (65 + ix32) to (95 + ix32)
E4ch parameter set defined for these bytes shall be identified by a unique Format number.
Bytes 248 to 255 - Reserved for use in the Control Data Zone

THese bytes shall be set to (00).

14.4.2.3.1 Extended information for the “3,3x+” write strategy

THese Extended Information blocks specify the parameters for a write strategy usable at speeds of

+ix32) to

If bit b7 is set to ONE, the related Extended Information block is not an independent block but a continuation
precedhnt A i S heForr i i-acontinvation-block—sh Re same as

the same
can have

brs in this

he El block
position i.
htegies are

3,3 times

the basic DVD speed (3,3x3,83 m/s) up to 8 times the basic DVD speed (8x3,83 m/s)). The write strategy

usied at these speeds is a-so-called “Castle” write strategy as defined in Annex G.2.

Bgcause of too higlrotational speeds at the inner side, the write strategy parameters for the Upp
shiall be determined)at the outer diameter of the disc (see 9.5).

If {he disc can'not be recorded under these “3,3x+” conditions, these El blocks shall not be used (al
to|(00) and-related Extended Information indicator bit set to ZERO).

br velocity

bytes set

Byte 18 — Extended Information indicators

This byte shall be set to xxxx xx11 indicating Extended Information block 0 and block 1 are in use.

© ISO/IEC 2007 — All rights reserved
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Table 5 — Extended Information block 0

number Content hytes
64 Continuation bit / Format number 1
65 Reserved - set to (00) 1
66 Lower recording velocity for the parameter set in these El blocks 1
67 Upper recording velocity for the parameter set in these El hlocks 1
68 Intermediate recording velocity for the parameter set in these El blocks 1
69 Maximum read power at Lower velocity 1
70 P\np at Lower velocity 1
71 Btarget at Lower velocity 1
72 dPw power enhancement at Lower velocity 1
73 T3 write pulse duration for 3T marks at Lower velocity 1
74 Ttop duration of power enhancement at Lower velacity 1
75 Teng (=5T) duration of power enhancement for cm >5T<at Lower velocity 1
76 Teng (=4T) duration of power enhancement for cm =4T-at Lower velocity 1
77 T end of cooling gap at Lower.velocity 1
78 dT,, write pulse leading edge shift for.ps=3T at Lower velocity 1
79 dT,, write pulse leading edge shift for ps =4T at Lower velocity 1
80 dT,, write pulse leading edge shift for ps =5T at Lower velocity 1
81 Reserved - set to (00) 1
82 Maximum-read power at Upper velocity 1
83 P\np at Upper velocity 1
84 Btarget at Upper velocity 1
85 dPw power enhancement at Upper velocity 1
86 Tyzwrite pulse duration for 3T marks at Upper velocity 1
87 Ttop duration of power enhancement at Upper velocity 1
88 Teng (=5T) duration of power enhancement for cm >5T at Upper velocity 1
89 Teng (=4T) duration of power enhancement for cm =4T at Upper velocity 1
90 T end of cooling gap at Upper velocity 1
91 dT,. write pulse Teading edge shift for ps =3 at Upper velocity T
92 dT, write pulse leading edge shift for ps =4T at Upper velocity 1
93 dT, write pulse leading edge shift for ps =5T at Upper velocity 1
94 Reserved - set to (00) 1
95 Pupper/Plower ratio 1

48
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96 Continuation bit / Format number 1
97 Reserved - set to (00) 1
98 Maximum read power at Intermediate velocity 1
99 P\np at Intermediate velocity 1
100 Ptarget at Intermediate velocity 1
101 dPw power enhancement at Intermediate velocity 1
102 T3 write pulse duration for 3T marks at Intermediate velocity 1
103 Tiop duration of power enhancement at Intermediate velocity, 1
104 Teng (=5T) duration of power enhancement for cm >5T at Intermediate velocity 1
105 Teng (4T) duration of power enhancement for cm =4T atdntermediate velocity 1
106 T end of cooling gap at Intermediatevelocity 1
107 dT, write pulse leading edge shift for ps =3T. at Intermediate velocity 1
108 dT, write pulse leading edge shift for,ps'=4T at Intermediate velocity 1
109 dT,, write pulse leading edge shiftfor ps =5T at Intermediate velocity 1
10 to 127 Reserved - All (00) 18

By

Th
wh

By
TH
By

TH
TH

Ite 64 - Extended Information block 0 Continuation bit / Format number

ich bytes 65 to 95 have the following meaning:
te 65 - Reserved
is byte is reserved and.shall be set to all (00).

Ite 66 — Lowergecording velocity for the parameter set in these El blocks

is recording velocity shall be specified as a number n such that

A =4 x V| gwer g1 1 (1 rounded off to an integral value)

is byte shall be set to 0000 0100, indicating Format 4 and this block not being a continuation|block, for

is byte indicates the lowest recording velocity of the disc for the parameters as defined in these |EIl blocks.

It shall be

set to (33) indicating a Lower writing speed of about 12,75 m/s (3,3x).

Byte 67 — Upper recording velocity for the parameter set in these El blocks

This byte indicates the highest recording velocity of the disc for the parameters as defined in these EI blocks.
This recording velocity shall be specified as a number n such that

©l

N =4 x Vypper gl 1 (N rounded off to an integral value)
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It shall be

set to (7B) indicating an Upper writing speed of about 30,75 m/s (8x). (In future, when higher recording
speeds which are compatible with this write strategy become possible, higher values can be allowed.)

Byte 68 —

Intermediate recording velocity for the parameter set in these El blocks

This byte indicates the intermediate recording velocity of the disc for the parameters as defined in these El
blocks. This recording velocity shall be specified as a number n such that

n=4

It shall be

set to

Byte 69 - Maximum read power, P, at Lower velocity

This byte
n=2

Byte 70 -

P\np is the starting value for the determination of Pwo used in the @QRC algorithm, see Annex | and Annex K

This byte
such that

n=3
Byte 71 -

This byte
as a numk

n=1
Byte 72 -

This byte

write pulsgs (see Annex G.2) at Lower velocity as a number n such that

n=2

X VUpper gl 1 (nroundeda oIt to an integral value)

(5C) indicating an Intermediate writing speed of about 23,00 m/s (6x).

shall specify the maximum read power P, in milliwatts at Lower velocity as-a\number n such that
D x (P, —0,7)

P\np at Lower velocity

shall specify the indicative value P\\p of Pwo in milliwatts at Lower velocity and A,\p as a numbe

* (Pinp - 5)
Btarget at Lower velocity

shall specify the target value for.3, Btarget at Lower velocity used in the OPC algorithm (see Anne
er n such that

DO x (Btarget +1)

dPw power enhancement at Lower velocity

shall specify’the additional power for the 3T write pulse and for the beginning and end of all ot

DO 'dPw / Pwo and 0 < n < 255

er

Byte 73 -

T,3 write pulse duration for 3T marks at Lower velocity

This byte shall specify the duration of the write pulse when the current mark is a 3T mark for recording at
Lower velocity (see Annex G.2). The value is expressed in fractions of the Channel bit clock period as a

number n such that
n:16le% and 16 <n <48
w
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Byte 74 — Ttop duration of power enhancement at Lower velocity

This byte shall specify the duration of the power enhancement at the beginning of each write pulse when the
current mark is a 4T or greater mark for recording at Lower velocity (see Annex G.2). The value is expressed

in fractions of the Channel bit clock period as a number n such that

n=16th°% and 4<n<32
W

This byte shall specify the duration of the power enhancement at the end of each write pulse when
mark is a 5T or greater mark for recording at Lower velocity (see Annex G.2). The valuelis ex
frdctions of the Channel bit clock period as a number n such that

n=16><TendT and 4<n<32
W

Byte 76 — T4 (=4T) duration of power enhancement for cm =4T at Lower velocity

TH
mark is a 4T mark for recording at Lower velocity (see Annex G.2)., The value is expressed in fract
Channel bit clock period as a number n such that

n=16xTe”dT and 4<n<32
W

Byte 77 — T end of cooling gap at Lower velocity.

TH
expressed in fractions of the Channel bit clock period as a number n such that

n=16xT% and 16 <n<32
W

Byte 78 — dT, write pulse leading edge shift for previous space =3T at Lower velocity

THis byte shall specifythe’leading edge shift for the write pulse when the previous space was a 3T]
recording at Lower(velocity (see Annex G.2). The value is expressed in fractions of the Channe
period as a number)n such that

n=16xdT% and O<ng4
w

Iwe current

ressed in

is byte shall specify the duration of the power enhancement at the end of each write pulse when the current

ons of the

is byte shall specify the end of the cooling gap for recording at Lower velocity (see Annex G.2). The value is

space for
| bit clock

Byte-79 — dT,, write pulse leading edge shift for previous space =4T at Lower velocity

This byte shall specify the leading edge shift for the write pulse when the previous space was a 4T
recording at Lower velocity (see Annex G.2). The value is expressed in fractions of the Channe
period as a number n such that

n=16xdT% and O<n<4
W

© ISO/IEC 2007 — All rights reserved
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Byte 80 —

dT, write pulse leading edge shift for previous space =5T at Lower velocity

This byte shall specify the leading edge shift for the write pulse when the previous space was a 5T space for
recording at Lower velocity (see Annex G.2). The value is expressed in fractions of the Channel bit clock
period as a number n such that

n=16xdT% and O<n<4
w
Byte 81 - Reserved - All (00)

These byt

Byte 82 - Maximum read power, P, at Upper velocity

This byte

n=2
Byte 83 -
P\nD is th

This byte
such that

n=3
Byte 84 -

This byte

as a number n such that

—_

n-=
Byte 85 -

This byte

write pulsgs (see Annex G:2Yat Upper velocity as a number n such that

n=2

Byte 86 —

bs shall be set to all (00).

shall specify the maximum read power P, in milliwatts at Upper velocity as a number.n such that
D x (P, —0,7)

P\np at Upper velocity

shall specify the indicative value P\yp of Pwo in milliwatts;at Upper velocity and A,yp a@s a numbe

* (Pinp - 9)
Brarget at Upper velocity

shall specify the target value for B, By,eer at Upper velocity used in the OPC algorithm (see Anne

PO x (Btarget +1)

dPw power enhancement’at Upper velocity

shall specify the additional power for the 3T write pulse and for the beginning and end of all ot

DO x dPw /~Pwo and 0 < n < 255

T,;write pulse duration for 3T marks at Upper velocity

b starting value for the determination of Pwo used in the OPC algérithm, see Annex | and Annex K.

rn

er

This byte shall specify the durafion of the write pulse when the current mark is a 3T mark for recording at
Upper velocity (see Annex G.2). The value is expressed in fractions of the Channel bit clock period as a

number n such that
n=16le% and 16 < n < 48
w
52 © ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=26a866d89060741bf3244bd6f9bd7035

ISO/IEC 25434:2007(E)

Byte 87 — Ttop duration of power enhancement at Upper velocity

This byte shall specify the duration of the power enhancement at the beginning of each write pulse when the
current mark is a 4T or greater mark for recording at Upper velocity (see Annex G.2). The value is expressed

in fractions of the Channel bit clock period as a number n such that

n=16th°% and 4<n<32
W

This byte shall specify the duration of the power enhancement at the end of each write pulse when
mark is a 5T or greater mark for recording at Upper velocity (see Annex G.2). The valuelis ex
frdctions of the Channel bit clock period as a number n such that

n=16><TendT and 4<n<32
W

Byte 89 — T4 (=4T) duration of power enhancement for cm =4T at Upper'velocity

TH
mark is a 4T mark for recording at Upper velocity (see Annex G.2)., The value is expressed in fract
Channel bit clock period as a number n such that

n=16xTe”dT and 4<n<32
W

Byte 90 — T end of cooling gap at Upper velocity

TH
expressed in fractions of the Channel bit clock period as a number n such that

n=16xT% and 16 <n<32
W

Byte 91 — dT,, write pulse leading edge shift for previous space =3T at Upper velocity

THis byte shall specifythe’leading edge shift for the write pulse when the previous space was a 3T]
recording at Uppercvelocity (see Annex G.2). The value is expressed in fractions of the Channe
period as a number)n such that

n=16xdT% and 0<n<4
w

Iwe current

ressed in

is byte shall specify the duration of the power enhancement at the end of each write pulse when the current

ons of the

is byte shall specify the end of the cooling gap for recording at Upper velocity (see Annex G.2). The value is

space for
| bit clock

Byte-92 — dT,, write pulse leading edge shift for previous space =4T at Upper velocity

This byte shall specify the leading edge shift for the write pulse when the previous space was a 4T
recording at Upper velocity (see Annex G.2). The value is expressed in fractions of the Channe
period as a number n such that

n=16xdT% and O<n<4
W

© ISO/IEC 2007 — All rights reserved
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Byte 93 — dT,, write pulse leading edge shift for previous space =5T at Upper velocity

This byte shall specify the leading edge shift for the write pulse when the previous space was a 5T space for
recording at Upper velocity (see Annex G.2). The value is expressed in fractions of the Channel bit clock
period as a number n such that

n=16xdT% and O<n<4
W

Bytes 94 - Reserved - All (00)

These bytes shall be set to all (00).

Byte 95 —| ratio

|:’upper”:’lower

This byte [shall specify the ratio of the optimized write power at the Upper recording velogity,’ Pwoy, per and
the optimized write power at the Lower recording velocity speed, Pwoy e, Where Pwoy,oe. and PWoy ol e
shall be the write power level without emphasis determined at about the same {diameter. The ratio|is
expressed as a number n such that

Pwo
x| 2P0 _q5
PWOPrimary

=
1

N

(=]

Byte 96 - Extended Information block 1 Continuation bit / Format.-number

This byte [shall be set to 1000 0100, indicating Format 4 and this block being a continuation block, for which
bytes 97 tp 127 have the following meaning:

Byte 97 - Reserved
This byte s reserved and shall be set to all (00).

Byte 98 - Maximum read power, P, at Intermediate velocity

This byte [shall specify the maximum ead power P, in milliwatts at Intermediate velocity as a number n such
that

n=20x(P,—0,7)

Byte 99 - P|\p at Intermediate velocity

P\nD is the starting.value for the determination of Pwo used in the OPC algorithm, see Annex | and Annex K.

This byte |shall*specify the indicative value P,yp of Pwo in milliwatts at Intermediate velocity and A,\p ag a

£

number n'steh-that

n:3X(P|ND'5)
Byte 100 - B¢,get at Intermediate velocity

This byte shall specify the target value for B, Btarget at Intermediate velocity used in the OPC algorithm
(see Annex |) as a number n such that

n=100 x ( +1)

Btarget
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Byte 101 - dPw power enhancement at Intermediate velocity

This byte shall specify the additional power for the 3T write pulse and for the beginning and end of all other

wr

ite pulses (see Annex G.2) at Intermediate velocity as a number n such that

n =200 x dPw /Pwo and 0 < n < 255

Byte 102 — T3 write pulse duration for 3T marks at Intermediate velocity

This byte shall specify the duration of the write pulse when the current mark is a 3T mark for recording at

Int
nuy

By

TH
Cu
eX

By

TH

ermediate velocity (see Annex G.2). The value is expressed in fractions of the Channel bit clock p
mber n such that

n:16le% and 16 <n <48
W

fte 103 — Ty,, duration of power enhancement at Intermediate velocity

is byte shall specify the duration of the power enhancement at the beginning of each write puls¢g
rrent mark is a 4T or greater mark for recording at Intermediate velocity (see Annex G.2). Th
pressed in fractions of the Channel bit clock period as a number n such*that

n=16th°% and 4<n<32
W

te 104 — T, 4 (=5T) duration of power enhancement for cm >5T at Intermediate velocity

mark is a 5T or greater mark for recording at Intermediate velocity (see Annex G.2). The value is ex

fra

By

TH

ctions of the Channel bit clock period as a number n such that

n=16xTe”dT and $£n<32
W

te 105 — T4 (=4T) duration:of power enhancement for cm =4T at Intermediate velocity

mark is a 4T mark for ecording at Intermediate velocity (see Annex G.2). The value is expressed i

of

By

the Channel bit clockperiod as a number n such that

n=16><Te“dT and 4<n<32
W

Ite 106 — T end of cooling gap at Intermediate velocity

eriod as a

when the
e value is

is byte shall specify the duration of the power enhancement at the end of each write pulse when the current

bressed in

is byte shall specify the-duration of the power enhancement at the end of each write pulse when the current

h fractions

This byte shall specify the end of the cooling gap for recording at Intermediate velocity (see Annex

va

©l

lue is expressed in fractions of the Channel bit clock period as a number n such that

n=16xT% and 16 <n<32
W
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Byte 107 — dT |, write pulse leading edge shift for previous space =3T at Intermediate velocity

This byte shall specify the leading edge shift for the write pulse when the previous space was a 3T space for
recording at Intermediate velocity (see Annex G.2). The value is expressed in fractions of the Channel bit
clock period as a number n such that

n=16xdT% and O<n<4
W

Byte 108 — dT,, write pulse leading edge shift for previous space =4T at Intermediate velocity

This byte shall specify the leading edge shift for the write pulse when the previous space was a 4T space for
recording |at Intermediate velocity (see Annex G.2). The value is expressed in fractions of the Channel |bit
clock peripd as a number n such that

n=15xdT% and O<n<4
w

Byte 109 - dT|, write pulse leading edge shift for previous space =5T at Intermediate velocity

This byte shall specify the leading edge shift for the write pulse when the previous space was a 5T space for
recording |at Intermediate velocity (see Annex G.2). The value is expressed-in fractions of the Channel |bit
clock peripd as a number n such that

n=13><dT% and O<n<4
W

Byte 110 to 127 - Reserved - All (00)

These bytes shall be set to all (00).
Section|4 - Format of the Information'Zone

15 Gengral description of the Information Zone

The Inforhation Zone, extending-over two layers, shall contain all information on the disk relevant for data
interchange. The Informatien.Zone may contain one or more sessions (see clause 23). The Data Zones are
intended fpr the recording of User Data.

The Lead{in Zone gontains control information. The Lead-out Zone allows for a continuous smooth lead-gut
and also ¢ontains-control information. The Middle Zones facilitate jumping from Layer O to Layer 1 at the end
of the Datp Zone»en Layer 0.

The Innerlard-OuterBrive-Areas-are-meantfor-diskitesting-
In the next clauses 16 to 22 a description is given for a Single-session disk. In such a disk, the Lead-in Zone,

the Data Zone, the Middle Zones and the Lead-out Zone constitute the recordable area in which the
information is recorded using a non-reversible effect. The layout of a Multi-session disk is defined in clause 23.

16 Layout of the Information Zone of a Single-session disk

The Information Zone of single-sided and of each side of double-sided disks shall be sub-divided as shown in
Table 7 and Table 8. The radii indicated in Table 7 and Table 8 for some of the Zones are the nominal values
of the centre of the first or last track of the Zone.
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Table 7 — Layout of a fully recorded Layer 0 on a Single-session disk (see also Annex A)

Desaription Nominal radius in | PSN of the first N;;’;Zﬁ:a‘l’f
mm Physical Sector Sectors
Initial Zone start 22,000 mm -- blank
Inner Inner Disk Test Zone start 22,659 mm (024900) 16 384
Drive |Count Zone Run-in start 23,137 mm (028900) 1024
Area | BiskCountZome Start25- 166 T ——(028D00) 4696
Table of Contents Zone start 23,284 mm (029D00) 4 (96
Guard Zone 1 start 23,400 mm (02ADO00) 12 672
Reserved Zone 1 (02DE80) 4 (96
Reserved Zone 2 (02EE80) 64
l Inner Disk Identification Zone (O2EECO) 256
S | Lead-in |Reserved Zone 3 (02EFCO0) 64
§ Reference Code Zone (02F000) 3p
i Buffer Zone 1 (02F020) 480
-E Control Data Zone (02F200) 3072
:_é Buffer Zone 2 (02FEO00) 512
l start 24,000 mm (030000)
Data Data Zone 2 086 912 max
Buffer Zone 3 ?:r;uﬂgégggcm; (22D800) max 768
Middle
Zone 0 |Reserved Zone (22DB00) max 256
Guard Zone2 (22DC00) max 16 384 min
Outer Disk Administration Zone start 58,200 mm (231C00) 4 (96
Outer QuterDisk Count Zone start 58,247 mm (232C00) 4 (96
Drive ~Bummy Zone start 58,294 mm (233C00) 1024
Ared ' 5 ter Disk Test Zone start 58,306 mm |  (234000) 16 B84
Guard Zone 3 start 58,493 mm (238000) blgnk

© ISO/IEC 2007 — All rights reserved
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Table 8 — Layout of a fully recorded Layer 1 on a Single-session disk (see also Annex A)

. Nominal radius | PSN of the first Number of
Description in mm Physical Sector Physical
Sectors
Final Zone end 22,000 mm (FDB700) blank
Inner Inner Disk Test Zone end 22,659 mm (FD7700) 16 384
Drive |Dummy Zone end 23,137 mm (FD7300) 1024
Area [inner Disk Count Zone end 23,166 mm (FD6300) 4 096
Inner Disk Administration Zone end 23,284 mm (FD5300) 4 096
end 23,400 mm
c
2 | Lead-out 21248
8
=
o
f=
<
®
= (FD0000)
T Data Data Zone end 24,000vmm 2 086 912 max
(DD2800) min
end ©8,000 mm
Middle Buffer Zone 3 (atsfull capacity) | (DD2500) min 768
Zone 1 |Reserved Zone (DD2400) min 256
Guard Zone 2 (DCE400) 16 384 min
Outer Disk Administration Zone end 58,200 mm (DCD400) 4 096
Outer Outer Disk Count Zone end 58,247 mm (DCC400) 4 096
Drive |Count Zone Run-in end 58,294 mm (DCCO000) 1024
Area ' ter Disk TestZone end 58,306 mm (DC8000) 16 384
Guard Zoner3 end 58,493 mm -- blank
16.1 Usage of the Data\Zone
Depending on the application, it might be necessary to adapt the length of the Data Zone on Layer 0 (e.g.|to

set the “I3

Zone on 3 S owes . C C
moment of settlng, the Iayer Jump shaII be contalned in the Incomplete Fragment (after the Iayer jump has
been set, it is allowed to define a Reserved Fragment containing the layer jump; see clause 24).

The actual last PSN (end_LO0) of the Data Zone on Layer 0 shall be recorded in all TOC Blocks (see 17.6.1)
and shall be copied to the Control Data Zone (see 18.8.1) at closing of the first Session of a Multi-session disk
or at finalization of a Single-session disk.

If at the moment of finalization not the full capacity of the disk has been used, the remainder of the Data Zone
on Layer 1 is designated as Lead-out Zone.
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R >24 mm R <58 mm
nominal nominal
Inner Drive Lead-out : l Middle Outer Drive
| Areal1 | Zone | Data Zone | Zone 1 Area 1
Layer 1 AR < ]
| |
| | | | | |
Spacer 'Inner Drive | Lead-in | | Middle Outer Drive
| AreaO0 | Zone ! Data Zone | Zone O Area 0
Layer 0 TN > =
! ! 1(030000) (end_LO) |
R =24 mm R =58 mm
nominal nominal

Figure 23 — Usage of the Data Zone

FQgr the host/application the Data Zone on Layer 0 and the Data Zonecon“Layer 1 shall be treat¢d as one

D

ontiguous Data Zone (see Figure 24 and clause 25). At the moment:the ECC Block located gt address
z 1d_LO) in the Data Zone on Layer 1 has to be recorded, exactly 4 ECC Blocks in the Middle Zone 1

immediately preceding the Data Zone on Layer 1 shall be recorded. These 4 ECC Blocks function as a run-in

for the Data Zone on Layer 1.

Actual last PSN of Data Zone‘on Layer 0 = (end_LO)
(end_LO) = (22D7FF) and (end_L0Q)= (DD2800) unless set otherwise

Lead-in Zone

Inner side of disc

Data Zone'on-Layer 0

Data Zone on Layer 1

(030000) (end.t0) (end_LO) (FCFFFF)

“contiguous” recox‘&‘fng of User Data _

@) L

LSN O LSN n-1| |[LSN n LSN 2n-1
Lead-out Zgne

Inner side of disc

«— :
Run-in i
Middle Zone 0|, Middle Zone 1
Outer edge of disc
Figure 24 — Contiguity of Data Zones
16.1.1, Additional Testing Zone on Layer 1 (optional)
Drives for several reasons might prefer to do a power calibration on | ayer 1 as close as possible to fhe start of

the Data Zone on Layer 1. Therefore, in cases where the inner edge of the Middle Zones is moved inwards
over a considerable distance, an additional OPC area consisting of a Count Zone, a Count Zone Run-in and a
Test Zone may be created immediately connected to the Guard Zone 2 on Layer 1 (see Figure 25). Such an
additional OPC area can only be created if the distance between the Guard Zone 2 (which in this case shall
be exactly 16 384 Physical Sectors) and the Outer Drive Area 1 becomes larger than 1 344 EEC Blocks.

The choice for having the Additional Testing Zone shall be made at the moment the layer jump is set at a
non-default location. The existence of the Additional Test Zone shall be indicated in the TOC Blocks (see
17.6.1, byte Dyy).

The Additional Test Zone shall be used in the same way as the Outer Disk Test and Count Zone in the Outer
Drive Area 1.
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tracking direction

<

Data Buffer |Reserved| Guard
Layer 1 Zone Zone 3 Zone 2
number of ECC Blocks 48 16 1024 1344 N
€ L 47
Middle Zone Additional| Empty | Outer Drive Area
Test Zone
|
Count Zone | Run-in | Test Zone |
256 | 64 1024 |
Figure 25 — Additional Testing Zone on Layer 1
If the layef jump (see 16.1) has been set before to an address < (070000), no Additienal Testing Zone shall pe
applied.
16.2 Physical Sector Numbers (PSNs)
The PSN{ on each recording layer increase by 1 for each next Physical'Sector in the tracking direction on that
layer (see|Figure 26). The first Physical Sector of the Data Zone on Layer 0 shall have PSN (030000).
The Physical Sector Numbers on Layer 1 are derived from the-Séctor numbers at the same radial position jon
Layer O by inverting its bits, viz. changing from ZERO to ONE and vice versa. The highest Physical Secfor
Number in) the Data Zone on Layer 0 (end_L0) shall be such'that the inverted value is a multiple of 16.
NOTE The Physical Sector Number of the first Physical Sector of the Data Zone is large enough so as to prevent a
Physical S¢ctor Number < 0 to occur anywhere on the disk.
(FD0000) (FCFFFF)
/7 Address on Layer 1
(end_LO)
Physital
Sectpr \
Numger Lead-out (0000%) Middle
Zone Data Zone Zone
N
Lead-in Data Zone
Zone Zone
(0000xX)
/ (end_LO
ﬂk Address on Layer 0
(02FFFF) (030000) Radius——»
Figure 26 — Physical Sector numbering
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17 Inner Drive Areas

Both layers have an Inner Drive Area. The Inner Drive Areas are located in the innermost zone of the disk and
are used by the drive for performing disk tests and OPC algorithms. They shall consist of the parts shown in
Figure 27 and Figure 28.

The Physical Sector Number of the first and last Physical Sector of each part is indicated in Figure 27 and
Figure 28 in hexadecimal and decimal notation and the number of Physical Sectors in each part are indicated

in decimal notation.

Urjused ECT BIOCKsS In the Inner Drive Area shall be left unrecorded (also at Tinalization ot the disk)).

Physical Sector 149 759
Physical Sector 149 760

Physical Sector 166 143
Physical Sector 166 144

Physical Sector 167 167
Physical Sector 167 168

Physical Sector 171 263
Physical Sector 171 264

Physical Sector 175 359
Physical Sector 175 360

Physical Sector 16 601 855
Physical Sector 16 601 856

Physical Sector 16 605951
Physical Sector 161605 952

Physical Sector 16 610 047
Physical-Sector 16 610 048

Physical Sector 16 611 071
Physical Sector 16 611 072

Physical Sector 16 627 455

Initial Zone

Inner Disk Test Zone
16 384 Physical Sectors

Count Zone Run-in
1 024 Physical Sectors

Inner Disk Count Zone
4 096 Physical Sectors

Table of Contents:Zone
4 096 PhysicakSectors

Lead-ih Zone

Figure 27 —-lnner Drive Area on Layer 0

Lead-out Zone

Inner Disk Administration Zone

4 096 Physical Sectors

Inner Disk Count Zone
4 096 Physical Sectors

Dummy Zone
1 024 Physical Sectors

Inner Disk Test Zone
16 384 Physical Sectors

Physical Sector(0248FF
Physical Sector (024900

Physical Sector (0288FF
Physical Sector (028900

Physical Sector (028CFH)
Physical Sector (028D00

Physical Sector (029CFH)
Physical Sector (029D00

Physical Sector (02ACFH
Physical Sector (02ADO00

~ —

Physical Sector (FD52FH)
Physical Sector (FD5300

Physical Sector (FD62FH)
Physical Sector (FD6300

Physical Sector (FD72FR)
Physical Sector (FD7300,

Physical Sector (FD76FR)
Physical Sector (FD7700,

Physical Sector (FDB6FH

~

Fhysical Sector 1o 627 450

Final Zone

Physical Sector (FDB700)

Figure 28 — Inner Drive Area on Layer 1

17.1 Initial Zone / Final Zone

These Zones shall remain blank.
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17.2 Inner Disk Test Zones

16 384 Physical Sectors on each layer reserved for drive testing and OPC algorithms (see Annex I). The order
in which these Physical Sectors shall be used is

— on Layer 0 from the outer side of the disk towards the inner side of the disk and

— on Layer 1 from the inner side of the disk towards the outer side of the disk,

so on both layers from the highest address towards the lowest address.

17.3 CoJmt Zone Run-in / Dummy Zone

These ardg
Inner Disk

17.4 Inner Disk Count Zones

4 096 Phy
Zone (see

Wheneve
flagged b
formatted
whereby t

The relati
Zone and
Count Zon

PSNlDC =

PSNlDC =

17.5 Inn

4 096 Phy
Zone shal

Count Zone and the Inner Disk Test Zone and shall be left unrecorded.

sical Sectors reserved for counting the number of OPC algorithms performed in the Inner Disk
Annex |). Each Disk Count Zone shall only comprehend the Disk Test Zone located on the same

an ECC Block or part of it in the Inner Disk Test Zone has been recorded, the ECC Block shall
recording 4 Physical Sectors in the Inner Disk Count Zone. /T hese 4 Physical Sectors shall

ne Main Data bytes and the Pl and PO bytes (see 13.3) canbe chosen freely.

bn between the first Physical Sector number PSN|pT of‘the used ECC Block in the Inner Disk T4
the Physical Sector numbers PSN,pc to PSN|p¢.#370f the 4 Physical Sectors in the Inner D
e is determined by the following mathematical expressions:

{(PSN 1) — (024900)}/(04) + (028D00) for Layér 0, and

{(PSN,pT) — (FD7700)}/(04) + (FD6300)for Layer 1.

pr Disk Administration Zone

sical Sectors to be used for optional drive specific information. The first 16 physical sectors of t
be filled with all Main Datajset to (00).

Table-9.= General format of Disk Administration ECC Blocks

Physical Sectorof

each Adm'Block Main Data BP | Description

according to the rules specified in 13.1 and the underlying stbclauses, 13.2, 13.4, 13.5 and 13|

as with the size of 1 024 Physical Sectors each are meant as a Run-in / Buffer area between the

Test
layer.

be
be
65

bst
sk

NS

0 Dy to Dy Content Descriptor
0 D, to Dy Reserved and set to (00)
0 Dg 10 D3q Drive 1D
0 Dy to Dg3 Reserved and set to (00)
0 Dg4 to D, o47 | Drive Specific

1to 15 Dg-D5 47 Drive Specific

Physical Sector 0 / bytes D, to D; — Content Descriptor

These bytes identify the Administration Block and shall be set to (41444D00), representing the characters
“ADM” and the version number 0.
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Physical Sector 0 / bytes D, to D; — Reserved

Th

ese bytes are reserved and shall be set to (00)

Physical Sector 0 / bytes Dg to D3 — Drive ID

Th

ese bytes shall contain the drive ID as specified in 26.1, bytes Dg to Dg.

Physical Sector 0 / bytes D4, to Dg; — Reserved

TH

Pk

Th
ch

Pk

Th
ch

17

4
fir

TH

17

W

ese bytes are reserved and shall be set to (00).

ysical Sector 0 / bytes Dg, to D, o47 — Drive Specific

ese bytes may be used to store Drive Specific information. The format is not défined and can
psen by the drive manufacturer.

ysical Sectors 1 to 15/ bytes D, to D, o47 — Drive Specific

ese bytes may be used to store Drive Specific information. The format is not defined and can
psen by the drive manufacturer.

.6 Table of Contents (TOC) Zone

D96 Physical Sectors to store information about the locations of Sessions and recordings on the
5t 16 physical sectors of this Zone shall be filled with allMain Data set to (00).

is Zone consists of 3 parts:
part 1: consists of 127 ECC Blocks (TOC Blocks) to be used to store the locations of all Closed

part 2: consists of 1 024 Physical-Sectors, grouped in units of 4 sectors, where each unit corrg
one ADIP word. These units shall be used as Recorded Area Indicators for Layer 1,

part 3: consists of 1 024 Physical Sectors, grouped in units of 4 sectors, where each unit corrg
one ADIP word. Thesenits shall be used as Recorded Area Indicators for Layer 0.

.6.1 Table of Contents Blocks

th

henever the host/application sends a request to set the layer jump position or whenever a Session
next ECCG-Block in the Table of Contents Zone, immediately following the last TOC Block

be freely

be freely

disk. The

Sessions,

sponds to

sponds to

is closed,
, shall be

regorded with)the locations of all Closed Sessions. The first ECC Block in the Table of Contents Z¢ne has to

bg used_asa run-in for the second ECC Block. If all 127 TOC Blocks have been used, no additiona
shiall be ‘added (see also 24.2 and 24.3).

Sessions

TheTormat of the TOCT Blocks shall be as defined in Table 10.

©l
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Table 10 — Format of the TOC Blocks

Physical Sector Main Dz.a‘Fa Description number
of TOC block byte position of bytes

0 Do to Dy Content Descriptor 4

0 D, to D, Reserved and set to (00) 4

0 Dg to D3g Drive ID 32

Dyg Reserved and set to (00) 1

: o004 e | s

0 D44 Flag bits 1

Actual last PSN of

0 Dys to Dyy Data Zone on Layer 0 3

0 Dyg to Dg3 Reserved and set to (00) 16

0 Dg4 to D7g TOC Item 0 16

0

0 Dga+ix16 10 D7g+ix16 TOC ltem i 16

0

0 Dg4+(N-1)x16 10 D79+(N-1)x16 FOC Item N-1 16

0 De4+Nx16 10 Do ga7 Reserved and set to (00) 1984 - Nx16

Extension for TOC Items
1 tO 3 DO tO D2 047 or 3)(2 048
Reserved and set to (00)

Repetition of Sectors 0 to 3
4to7 Do to Dy g47 (recommended) or 4x2 048
Reserved and set to (00)

Repetition of Sectors 0 to 3
B to 11 Dg te'Dy ga7 (recommended) or 4x2 048
Reserved and set to (00)

Repetition of Sectors 0 to 3
2t0 15 Dg to Dy g47 (recommended) or 4x2 048
Reserved and set to (00)

Physical Bector0/ bytes D, to D3 — Content Descriptor

These bytes’identify the TOC Block and shall be set to (544F4300), representing the characters “TOC” and
the version number 0.

Physical Sector 0 / bytes D, to D; — Reserved

These bytes are reserved and shall be set to (00).

Physical Sector 0 / bytes Dg to D39 — Drive ID

These bytes shall contain the drive ID as specified in 26.1, bytes Dg to D3g.
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Physical Sector 0 / byte D, — Reserved

This byte is reserved and shall be set to (00).

Physical Sector 0 / bytes D44 to D453 — Actual last PSN of Data Zone

These 3 bytes shall specify the PSN of the last Physical Sector in the Data Zone.

Initially this field shall be set to (FCFFFF).

After closing the first Session this field shall be set to (FCFFFF) or (F8FFFF) according to the den

Pgrtial Lead-out (see 26.2).

After finalization of the disk this field shall be set to the real last PSN of the Data Zone (canalso be
if Layer 1 does not contain any user data).

Physical Sector 0 / byte D4, — Flag bits

Bifs bytobq  Reserved
These bits shall be set to all ZERO.

Bif by Additional Test Zone on Layer 1

if set to ONE, an Additional Test Zone on Layer-his present,
is set to ZERO, no Additional Test Zone on Layer 1 is present.

Physical Sector 0 / bytes D45 to D4; — Actual last PSN,of Data Zone on Layer 0 (end_L0)

THese 3 bytes shall specify the PSN of the last Physical Sector in the Data Zone on Layer 0. If not

differently by the host/application, this address shall be set to (22D7FF) (see 16.1 and also Annex A).

gth of the

bn Layer O

requested

THe host/application can request to set this\field to a specific value (setting the layer jump at sonje specific

pgsition), as long as the first Session on the disk has not been closed. In such case the drive sha

(first) TOC Block including this requested value which shall be < (22D7FF), but without any
in¢luded.

Once the value of this field-has been set, it shall not be changed until finalization of the disk and
copied to all TOC Blocks+ecorded at later occasions.

Atlfinalization of the-disK the value of this field shall be kept unchanged if it is less than the Actual I3

D4ta Zone (the actual user recordings extend beyond the layer jump onto Layer 1); else this field s
tothe same value-as the Actual last PSN of Data Zone (see also Figure 37 and Figure 38).

Physical. Sector 0 / bytes D,g to Dg; — Reserved

THesSe, bytes are reserved and shall be set to (00).

|| create a
TOC ltem

it shall be

st PSN of
hall be set

Physical Sector 0 / bytes Dg, to D, 47 — TOC Items

These bytes are grouped in units of 16 bytes each. Each unit of 16 bytes may contain a TOC ltem
to the format defined in 17.6.1.1. All bytes not containing TOC Items shall be set to (00).

Physical Sectors 1 to 3 / bytes D, to D, o4; — Extension for TOC Items or Reserved

These bytes may hold additional TOC Items. All bytes not containing TOC Iltems shall be set to (00).

© ISO/IEC 2007 — All rights reserved
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Physical Sectors 4 to 15 / bytes D, to D, o4; — Repetitions of Sectors 0 to 3 or all Reserved

For robustness reasons it is recommended to repeat the content of Sectors 0 to 3 in Sectors 4 to 7, in Sectors
8to 11 and in Sectors 12 to 15.

If this option is not used, these bytes shall be set to (00).

It is a matter of drive implementation to recognize and make use of the repetitions.

17.6.1.1 TOC ltems
Item byte Description number
pgsition of bytes
B{to B, TOC Item descriptor 3
B Session Status 1
By Session number 1
B4 to B; Session start address 3
Bgl|to B4g Session end address 3
Bi{to B4o Last Fragment number in Session 2
Bi4to Bys Reserved and set to (00) 3
The TOC|Block shall contain a TOC Item for each Closed\Session on the disk. The TOC Items shall pe
ordered wjth increasing numbers and addresses.
TOC Item| bytes B, to B, — TOC Item descriptor
These 3 bjytes identify the item type and shall be-set to (544349), representing the characters “TCI”".
TOC Item| byte B; — Session Status
This byte [shall indicate the Status of.the last Session. It shall be set to (00) in all TOC Items, except in the
TOC ltem|describing the last Session’on the disk.
If set to (0P) in the last TOCAtem, adding a new Session to the disk is allowed.
If set to (Q1) in the lastJFOC Item, the last Session shall be the final Session on the disk. The disk has been
Fully Finalized (see clause 22) and adding new Sessions is not allowed (see 24.3).
TOC Item| byteiB,— Session number
This byte shall-spesify-the-sequence-rumberofthe-Session-specifiedinthisitem——
TOC Item bytes B; to B; — Session start address

These 3 bytes shall specify the PSN of the first Physical Sector in the Data Zone of the Session specified in

this item.

TOC Item

bytes Bg to B,y — Session end address

These 3 bytes shall specify the PSN of the last Physical Sector in the Data Zone of the Session specified in

this item.
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These 2 bytes specify the sequence number of the last Fragment in the Session specified in this item.

If this option is not used, these bytes shall be set to (00).

TOC Item bytes B,; to B,; — Reserved

These 3 bytes are reserved and shall be set to (00).

17.6.2 Recorded Area Indicators

Tq speed up the access of the disk, the recorder needs to know in which region of the disk-the |

st written

ECC Block can be found. For this purpose a kind of “bitmap” is defined, based on recorded areas with the size
of|4 Physical Sectors, each area corresponding to one ADIP word. The 4 Physical Secters shall be|formatted
according to the rules specified in 13.1 and the underlying subclauses, 13.2, 13.4, 13.5’and 13.6, whereby the

Main Data bytes and the Pl and PO bytes (see 13.3) can be chosen freely.

2 {imes 1 024 Physical Sectors have been reserved for this “bitmap” purpose-(each set of 1 024 for

bne layer),

allpwing to divide each layer of the disk into maximum 256 regions. The-Recorded Area Indicators shall be

used from the outer side of the TOC Zone towards the inner side of the TOC Zone (see Figure 29).

By means

of|an “HF-detection” the recorder can find the locations of the Recorded Area Indicators and determine the

regions which contain recorded ECC Blocks.

Whenever the disk is ejected from the drive, the Recorded Area Indicators shall reflect the actual st

recordings on the disk.

htus of the

Recorded Area Indicators (identified by their PSNs)

Toc | (02A500)- | (02A504)- (02AB00)- | (02AB04)- (02ACF8)- | (02ACFC)| Guard
Blocks | _(02A503) | -(02A507) -(02AB03) | -(02AB07) -(02ACFB) | -(02ACFF)|| Zone 1
indicated areas
(FCD800)- | (FCB000)- (032800)- | (030000)-

-(FCFFFF) | -(FCD7FF) -(034FFF) | -(0327FF)

Blank Recorded
Figure 29 — Use of Recorded Area Indicators
17.6.2.1.Recorded Area Indicators for Layer 0
Egchiregion of 640 ECC Blocks between PSN = (030000) and PSN = (22D7FF) (theoretical limit = (2AFFFF))

corresponds to one Recorded Area Indicator. All regions that contain one or more recorded ECC Blocks shall
be indicated by their Recorded Area Indicator.

In mathematical form:

if the Recorded Area Indicator composed of the Physical Sectors with PSNg,, to PSNg, + 3 has been
recorded, than the region between:

PSN = {(02ACFC)-(PSNga,)}x(A00)+(030000) and
PSN = {(02ACFC)-(PSNg,)}x(A00)+(0327FF)
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contains recorded ECC Blocks,

or in decimal notation:

PSN = {175 356 - PSNg,}x2 560 + 196 608 and

17.6.2.2

Each regign-ef-64 ween N—=—BDB2866 i e 0000

correspon
be indicat

In mathe

if the Red
recorded,

PSN = {(0

contains ri
or in decir

PSN = {17

18 Lead

The Lead
shown in

The Phys
hexadecin
notation.

A maiden

the first Sg¢ssion, the Lead-in Zone shall be recorded according to 18.1 to 18.9.

PSN = {175 356 - PSNga}x2 560 + 206 847.

Recorded Area Indicators for Layer 1

ds to one Recorded Area Indlcator All regions that contaln one or more recorded ECC Blocks sh
bd by their Recorded Area Indicator.

atical form:

orded Area Indicator composed of the Physical Sectors with PSNra| to PSNRra| + 3 has be
than the region between:

DABFC)-(PSNg)}x(A00)+(D50000) and
PSN = {(02A8FC)-(PSNg )}x(A00)+(D527FF)

bcorded ECC Blocks,
hal notation:

4 332 - PSNga}x2 560 + 13 959 168 and
PSN = {174 332 - PSNg 2 560 + 13 969 407.

1-in Zone

in Zone is located on Layer 0 at the/inner side of the Information Zone. It shall consist of the pa
Figure 30.

cal Sector Number of the'\first and last Physical Sector of each part is indicated in Figure 30
nal and decimal notation ‘and the number of Physical Sectors in each part are indicated in decin

disk does not have’any data recorded in the Lead-in Zone. After finalization of the disk or closing

all

rts

n
hal

of

68
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Physical Sector 175 359
Physical Sector 175 360

Physical Sector 188 031
Physical Sector 188 032

Physical Sector 192 127
Physical Sector 192 128

4-OOd Ol

Inner Drive Area

Guard Zone 1
12 672 Physical Sectors
with Main Data set to (00)

Reserved Zone 1
4 096 Physical Sectors

Reserved Zone 2
64 Physical Sectors

ISO/IEC 25434:2007(E)

Physical Sector (02ACFF)
Physical Sector (02ADO00)

Physical Sector (02DE7F)
Physical Sector (02DE80)

Physical Sector (02EE7F)
Physical Sector (02EE80)

18

Th
sh

18

4

18

64

Physical Sector 192 192

Physical Sector 192 447
Physical Sector 192 448

Physical Sector 192 511
Physical Sector 192 512

Physical Sector 192 543
Physical Sector 192 544

Physical Sector 193 023
Physical Sector 193 024

Physical Sector 196 095
Physical Sector 196 096

Physical Sector 196 607
Physical Sector 196 608

.1 Guard Zone 1

is Guard Zone is used to_€reate a minimum amount of Lead-in Zone required for compatibility.
all contain 12 672 Physical Sectors, all filled with Main Data set to (00).

.2 Reserved Zone1

Inner Disk Identification Zone
256 Physical Sectors

Reserved Zone 3
64 Physical Sectors

Reference Code Zone
32 Physical Sectors

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

Control Data Zone
3 072 Physical Sectors

Buffer Zene 2
512 Physical Sectors

Data Zone

Figure 30 — Lead-in Zone

96 Physical Sectors are reserved and shall be set to (00).

.3 Reserved Zone 2

Rhysical Sectors are reserved and shall be set to (00).

Physicat-Sector(02EEBR)
Physical Sector (02EECQ)

Physical Sector,(02EFBR)
Physical Sectory{02EFCQ)

Physical‘Sector (02EFFH)
Physical Sector (02F000

Physical Sector (02F01F
Physical Sector (02F020

Physical Sector (02F1FF
Physical Sector (02F200

Physical Sector (02FDFH)
Physical Sector (02FE00

Physical Sector (02FFFF
Physical Sector (030000

18.4 Inner Disk Identification Zone

This zone

256 Physical Sectors reserved for information agreed upon by the data interchange parties. Each set of
16 Physical Sectors from one ECC Block is either a Disk Control Block (DCB) (see clause 26) or recorded
with all (00) Main Data. Each ECC Block in this Zone following one recorded with all (00) Main Data shall also
be recorded with all (00) Main Data.

18.5 Reserved Zone 3

64 Physical Sectors are reserved and shall be set to (00).
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18.6 Reference Code Zone

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

18.7 Buffer Zone 1

This Zone shall consist of 480 Physical Sectors from 30 ECC Blocks. The Main Data of the Data Frames in
this Zone ghall be set to all (00).

18.8 Control Data Zone

This Zong shall consist of 3 072 Physical Sectors from 192 ECC Blocks. The content of,the~16 Physical
Sectors of each ECC Block is repeated 192 times. The structure of a Control Data Block shall-be as shown| in
Figure 31

Physical format information
2 048 bytes

Disk manufacturing information
2 048 bytes

Content provider information
14 x 2 048 bytes

Figure 31 — Structure of a Control Data Block

18.8.1 Physical format information

This inforfhation shall comprise the(2 048 bytes shown in Table 11. It contains disk and format information.
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Table 11 — Physical format information

Byte number Content Number of bytes

0 Disk Category and Version Number 1

1 Disk size 1

2 Disk structure 1

3 Recording density 1
4t015 Data Zone allocation 12
16 General Flag bits 1

17 Disk Application Code (

18 Extended Information indicators [

19 to 26 Disk Manufacturer ID B
27 t0 29 Media Type ID B
30 Product revision number (

31 number of Physical format information bytes in use in ADIP up tocbyte’ 63 (
321063 Basic write strategy parameters for Layer 0 32
64 to 95 Extended Information block O for LayerQ 32
96 to 127 Extended Information block 1 for Layer0 32
128 to 159 Extended Information block 2 for-Layer 0 32
160 to 191 Extended Information block 3€or Layer 0 32
192 to 223 Extended Information block 4 for Layer 0 32
224 to 247 Extended Information block 5 for Layer 0 24
248 to 251 Start of Session (1
252 to 255 End’of Session (
256 Disk Category and Version Number [
257 Disk size (i
258 Disk structure (
259 Recording density [
260 to 271 Data Zone allocation 12
272 Set to (00) [
273 Disk Application Code (
274 Extended Information indicators [
275 to 282 Disk Manufacturer ID B
283 to 285 Media Type ID B
286 Product revision number (
287 number of Physical format information bytes in use in ADIP up to byte 63 (
288 to 319 Basic write strategy parameters for Layer 1 32
320 to 351 Extended Information block O for Layer 1 32
352 to 383 Extended Information block 1 for Layer 1 32
384 to 415 Extended Information block 2 for Layer 1 32
416 to 447 Extended Information block 3 for Layer 1 32
448 to 479 Extended Information block 4 for Layer 1 32
480 to 503 Extended Information block 5 for Layer 1 24
504 to 507 Reserved — All (00) 4
508 to 511 Reserved — All (00) 4

512 to 2 047 Reserved — All (00) 1536
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The information in bytes 0 to 255 have the same definitions and shall have the same contents as bytes 0 to
255 of the Physical format information in the ADIP Aux Frames on Layer 0 as defined in Table 3 and 14.4.2,
except the following bytes:

Byte 1 - Disk size and maximum transfer rate
Bits b7 to bg same as 14.4.2

Bits b3 to bg shall specify the maximum read transfer rate.

These bits may be set to one of the following values (depending on the maximum read-out
speed needed by the application):

0000: specify a maximum transfer rate of 2,52 Mbits/s (See note at 31.3)

0001: specify a maximum transfer rate of 5,04 Mbits/s (See note at 31.3)

0010: specify a maximum transfer rate of 10,08 Mbits/s

1111: specify no maximum transfer rate is specified.

All other combinations are reserved and shall not be used.

Bytes 4 to 15 - Data Zone allocation
Bytes 4 0|8 same as 14.4.2

Bytes 9t0o]11  on a finalized Single-session disk (see 24.3):
shall specify the Sector Number of the last Physical Sector of the Data Zone.

on a Multi-session disk (see clause 23):

shall be set to (FCFFFF) or (F8FFFF) to specifyyPSN 16 580 607 or 16 318 463 (see clause
22, 24.2 and 24.3) as the last possible Physical Sector on the disk for the storage of User
Data.

Bytes 12 same as 14.4.2
Bytes 13 o 15 shall specify the Sector Number of the actual last Physical Sector of the Data Zone on
Layer 0. These 3 bytes shall be equal to bytes D, to D, of Sector 0 of the TOC Blocks (see
17.6.1) in the Table of Contents Zone.

Byte 16 —|General Flag bits

Bit b, same as 14.4:2
Bit bg same as44.4.2
Bit bg shallspecify if Buffer Zone 2 in the Lead-in Zone contains VCPS related information,

shall be setto 0, indicating no VCPS related information is present in Buffer Zone 2,

shall be setto 1, indicating Buffer Zone 2 contains VCPS related information as defined
the VCPS System Description (see Annex P).

n

Bits b, to by same as 14.4.2

NOTE When closing the first Session, drives not designed to handle VCPS might set bit b; = 0 even when Buffer
Zone 2 contains VCPS related information (recorded before by some other drive).

Bytes 248 to 251 — Start of first Session
Byte 248 shall be set to (00).

Bytes 249 to 251 shall be set to (030000) to specify PSN 196 608 of the first Physical Sector of the Data Zone
of the first Session (see clause 23).
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Bytes 252 to 255 — End of first Session
Byte 252 shall be set to (00).

Bytes 253 to 255 shall specify the Sector Number of the last Physical Sector of the Data Zone of the first
Session (see clause 23).

The information in bytes 256 to 511 have the same definitions and shall have the same contents as bytes 0 to
255 of the Physical format information in the ADIP Aux Frames on Layer 1 as defined in Table 3 and 14.4.2.

- S 519-to-2647 - e ABR- . et o).

18.8.2 Disk manufacturing information

THis Standard does not specify the format and the content of these 2 048 bytes. They)shall be jgnored in
inferchange.

18.8.3 Content provider information
THese 28 672 bytes shall be set to all (00).
Under no circumstance may data received from the host be recorded in this field.

Circumvention: Recorders and recording drives shall be considered as circumvention devices when these
are produced to record, or can easily be modified to record, in.any manner, a user-defined number in this field.

14.9 Buffer Zone 2
THis recorded Zone shall consist of 512 Physical-Sectors from 32 ECC Blocks. During use of the disk VCPS
related information may be recorded to these.\32 ECC Blocks, according to the specifications giyen in the
VEPS System Description (see Annex P).(Such VCPS related information shall only be recorfled when
requested by the host/application.

If ho VCPS related information is cepied to these locations then the Main Data of the Data Frames in this
Zdne shall be set to all (00).

Whenever Buffer Zone 2 has been recorded, also the first ECC Block of the Data Zone shall be recorded.

19 Data Zone

Two times 2 086912 Physical Sectors for the storage of user data (see also Annex A).

THe start“radius of the Data Zone on Layer 0 and Layer 1 is determined by the location of Physical ADIP
Addresst(00C000) and (F74A00) respectively and the maximum/minimum end radius is determined by the
logation of Physical ADIP Address (08B600) and (FF4000) respectively (see 14.4.1.1, bit 2 to 23 and 13.7.1).

20 Middle Zones

Both layers have a Middle Zone located at the outer side of the disk. They shall consist of the parts specified
in Figure 32 and Figure 33. The Physical Sector Number of the first and the last Physical Sector of each part
is indicated in Figure 32 and Figure 33 in hexadecimal and decimal notation and the number of Physical
Sectors in each part is indicated in decimal notation. (see also Annex A)

Normally the Middle Zones shall be located opposite each other, meaning that the end address of the Middle

Zone on Layer 1 (the most inner PSN) is the inverse of the start address of the Middle Zone on Layer 0 (also
the most inner PSN). However in the case of an extended Partial Lead-out Zone (see 22.2) and the start of
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the Middle Zone on Layer O located at an address < (070000), the Middle Zones shall be recorded
immediately following the last recorded data on Layer 0, respectively immediately preceding the extended
Partial Lead-out on Layer 1.

The Middle Zones shall be recort(ied completely when the Session that passes the layer jump position is

closed (end address of Closure > end_LO), see Figure 34) or when the disk is finalized, whichever of the two
happens first.
74 © ISO/IEC 2007 — All rights reserved

Physical Sector 2 283 519 max
Physical Sector 2 283 520 max

Physical Sector 2 284 287 max

Data Zone on Layer 0

Buffer Zone 3
768 Physical Sectors
with Main Data set to (00)

Physical Sector (22D7FF) max
Physical Sector (22D800) max

Physical Sector (22DAFF) max

Physical Sector 2 284 288 max

Physical Sector 2 284 543 max
Physical Sector 2 284 544 max

Physical Sector 2 300 927

Physical Sector 2 300 928

Physical Sector 14 476 287
Physical Sector 14 476 288

Phygical Sector 14 492 671 min
Phygical Sector 14 492 672 min

Phygical Sector 14 492 927 min
Physical Sector 14 492 928 min

Phygical Sector 14 493695 min

Phygical Sector 14493 696 min

Reserved
256 Physical Sectors

Guard Zone 2
min 16 384 Physical Sectors
with Main Data set to (00)
(remaining sectors are
allowed to be unrecorded)

Outer Drive Area

Outer Drive Area

Guard Zone\2
min 16 384 Physical Sectors
with Main Data set to (00)
(remaining sectors are
allowedto be unrecorded)

Reserved Zone
256 Physical Sectors

Buffer Zone 3
768 Physical Sectors
with Main Data set to (00)

Data Zone on Layer 1

Physical Sector (22DB00) max

Physical Sector (22DBFF) max
Physical Sector (22DCB0)‘max

Physical Sector (231BFF)

Physical"Sector (231C00)

Figure 32 — Middle Zone on Layer.0

Physical Sector (DCE3FF)
Physical Sector (DCE400)

Physical Sector (DD23FF) min
Physical Sector (DD2400) min

Physical Sector (DD24FF) min
Physical Sector (DD2500) min

Physical Sector (DD27FF) min

Physical Sector (DD2800) min

Figure 33 — Middle Zone on Layer 1
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Spacer

Partial (end LO)\ | Middle
Lead-out Zone Closure \4 I Zone 1
Layer 1 N \w unrecorded . <
| AR~30mm
| (F90000)
!
|

Lead-in Zone Closure

Layer O W :.

| 1
B =24 mm

nominal

|
|

(end_LO)\ || Middle
i

Figure 34 — Example of closing a Session crossing the layer jump

20.1 Buffer Zones 3
THese recorded Zones shall consist of 768 Physical Sectors. The outermost.possible start location of Buffer

Zdne 3 is (22D800) on Layer 0 and (DD2500) on Layer 1 (see also Annex'A). The Main Data of the Data
Frames in this Zone shall be set to all (00).

20.2 Reserved Zones

296 Physical Sectors are reserved and shall be set to (00).

20.3 Guard Zones 2

THese Guard Zones are used as a protection for separating test writing zones from informafjon zones
containing user data. They also provide for a récorded area on the opposite layer, at any position|within the
D4ta Zone of each layer (to cope with radial misalignments of inner and outer diameters of the Data [Zones).

THese zones shall contain a minimum. of ;96 384 Physical Sectors filled with Main Data set to (00)| adjoining
th¢ Reserved Zone (see also Annex A),

If the total storage capacity of«the disk is not fully used, the Guard Zone 2 can be extended with Physical
Sqctors filled with Main Data 'set to (00) to fill up the gap up to a certain radius or up to the Outer Orive Area,
orlthis gap can be left unrecorded. The choice for these options is left to the drive manufacturer.

21 Outer Drive Areas
Bqgth layers/have an Outer Drive Area. The Outer Drive Areas are located in the outermost zone o¢f the disk

and are used’by the drive for performing disk tests and OPC algorithms. They shall consist of the pgrts shown
in Figure’35 and Figure 36.

Tr- Phyicical © 4 Nunmbaor of tha firat and oot Dhvoinal Qantar Af Aol noet 1o inisatad e Ciny re 35 and

E-TRyStiearotetorRB e orthe—HfStaRe1astrRyStiCar—oe ctor- o each—partis—Hhatleatea— gt
J J M J

Figure 36 in hexadecimal and decimal notation and the number of Physical Sectors in each part are indicated
in decimal notation. (see also Annex A)

Unused ECC Blocks in the Outer Drive Area shall be left unrecorded (also at finalization of the disk).

21.1 Outer Disk Administration Zones
Two times 4 096 Physical Sectors to be used for optional drive specific information. The first 16 physical

sectors of these Zones shall be filled with all Main Data set to (00). These zones can be used in the same way
as the Inner Disk Administration Zone (see 17.5).
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Physical Sector 2 300 927
Physical Sector 2 300 928

Physical Sector 2 305 023
Physical Sector 2 305 024

Physical Sector 2 309 119

P'\.\Jleir\a! Qar\tr\r 2309120

Middle Zone

Outer Disk Administration Zone
4 096 Physical Sectors

Outer Disk Count Zone
4 096 Physical Sectors

Physical Sector (231BFF)
Physical Sector (231C00)

Physical Sector (232BFF)
Physical Sector (232C00)

Physical Sector (233BFF)

'Dh‘\’leir\a! Qnr\tr\.r (2QQf‘ﬂﬂ)

Physical Sector 2 310 143
Physical Sector 2 310 144

T

hysical Sector 2 326 527
Physical Sector 2 326 528

Physical Sector 14 450 687
Physical Sector 14 450 688

Physical Sector 14 467 071
Physical Sector 14 467 072

Physical Sector 14 468 095
Physical Sector 14 468 096

Physical Sector 14 472 191
Physical Sector 14 472.192

Physical Sector 14476 287
Physical Sectord4 476 288

Dummy Zone
1 024 Physical Sectors

Outer Disk Test Zone
16 384 Physical Sectors

Guard Zone 3
Blank

Guard Zone 3
Blank

Outer Disk Test\Zone
16 384 Physical Sectors

Count Zone Run-in
1.024’Physical Sectors

Outer Disk Count Zone
4 096 Physical Sectors

Outer Disk Administration Zone
4 096 Physical Sectors

Middle Zone

Physical Sector (233FFF)
Physical Sector (234000)

Physical Sector (237FFF)
Physical Sector (238000)

Figure 35 — Outer Drive Area on Layer 0

Physical Sector (DC7F FF)
Physical Sector (DC8000)

Physical Sector (DCBFFF)
Physical Sector (DCC000)

Physical Sector (DCC3FF)
Physical Sector (DCC400)

Physical Sector (DCD3FF)
Physical Sector (DCD400)

Physical Sector (DCE3FF)
Physical Sector (DCE400)

Figure 36 — Outer Drive Area on Layer 1

21.2 Outer Disk Count Zones

4 096 Physical Sectors (see also Annex A) reserved for counting the number of OPC algorithms performed in
the Outer Disk Test Zone (see Annex |). Each Disk Count Zone shall only comprehend the Disk Test Zone
located on the same layer.

Whenever an ECC Block or part of it in the Outer Disk Test Zone has been recorded, the ECC Block shall be
flagged by recording 4 Physical Sectors in the Outer Disk Count Zone. These 4 Physical Sectors shall be
formatted according to the rules specified in 13.1 and the underlying subclauses, 13.2, 13.4, 13.5 and 13.6,
whereby the Main Data bytes and the Pl and PO bytes (see 13.3) can be chosen freely.
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The relation between the first Physical Sector number PSNoqt of the used ECC Block in the Outer Disk Test
Zone and the Physical Sector numbers PSNgpc to PSNqpc +3 of the 4 Physical Sectors in the Outer Disk
Count Zone is determined by the following mathematical expressions (see also Annex A):

21

PSNgpc = {(PSNgpt) — (234000)}/(04) + (232C00) for Layer 0, and

PSNopc = {(PSNopT) — (DC8000)}/(04) + (DCC400) for Layer 1.

.3 Dummy Zone / Count Zone Run-in

THese areas with the size of 1 024 Physical Sectors each are meant as a Run-in / Buffer area_ be
Inper Disk Count Zone and the Inner Disk Test Zone and shall be left unrecorded.

21

16
(s¢

SO

21

TH

27
TH

Zd
ra

22

At
Zd

.4 Outer Disk Test Zone

384 Physical Sectors (see also Annex A) on each layer reserved for drive testing and OPC
pe Annex |). The order in which these Physical Sectors shall be used is

on Layer 0 from the outer side of the disk towards the inner side of the disk.and
on Layer 1 from the inner side of the disk towards the outer side of the-disk,

on both layers from the highest address towards the lowest address.

.5 Guard Zones 3

ese Zones shall remain blank.

) Lead-out Zone

e Lead-out Zone is located at the innef_side of the disk on Layer 1. The minimum length of the
ne is 21 248 sectors, ranging from+address (FD0000) at radius 24,0 mm nominal to address (F|
Jius 23,4 mm nominal, all recorded.with Main Data set to (00).

.1 Lead-out Zone at finalization

finalization (see 24.3) all-remaining blank area of the Data Zone shall be recorded as additiona
ne.

last PSN of Data Zone

| \
Layer 1 & X\ N <

tween the

hlgorithms

Lead-out
D5300) at

Lead-out

Leajd-out Zone Data Zone IMiddle Zone 1
Spacer | :
Cead-in Zone! Data Zone fViidale Zone U
Layer O W >/
| l
R =24 mm last PSN of Data Zone on Layer 0 R =58 mm
nominal nominal

Figure 37 — Example of Finalized disk

If a disk only containing data on Layer 0O has to be finalized, then the Middle Zones shall be recorded at a
position immediately adjoining the end of the user data on Layer 0. All remainder of Layer 1 shall be recorded

as

©l

Lead-out Zone.
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R R
Bsssossss s
DOIKIIKLIRLRRA
BRI

Layer 1 N \\“I\\

Lead-out Zone Middle Zone 1
Spacer | I
Lead-in Zonel Data Zone Middltla Zone 0
| P
R=24mm |ast PSN of Data Zone on Layer 0 R =58 mm
nominal = |last PSN of Data Zone nominal

22.2 Lesd

At closing
For this P

1) anon

Figure 38 — Example of Finalized disk with only data on Layer 0

d-out Zone at closing of first Session

of the first Session (see 24.2) a Partial Lead-out Zone shall be created on Layer 1 (see Figure 3
brtial Lead-out there are two options:

nominal to address (FD5300) at radius 23,4 mm nominal,

2) anex
mm n
If the
Zone

The pointér to the end of the Data Zone as recorded in the Control Data Zone (see 18.8.1, byte 9 to 11) and

the Table

tended Partial Lead-out made up of 283 392 sectors, ranging from address (F90000) at radius 30,
ominal to address (FD5300) at radius 23,4 mm nominal.

layer jump (see 16.1) has been set before to an address <(070000), no extended Partial Lead-ou
shall be applied.

Of Contents Blocks (see 17.6.1, Physical Sector 0/ bytes D44 to D,3) shall be set accordingly.

D).

ninal Partial Lead-out made up of 21 248 sectors, ranging from address’{FD0000) at radius 24,0 npm

|

n

78

Partial (end_LO). | Middle
Lead-out Zone : Zone 1
Layer 1 N \q unrecorded :
| AR~ 30 mm !
Spacer QA F90000) (end_LO), | Middle
Lead-in Zonel Data Zone Closure \: Zone 0
N unrecorded ¥,
Layer O W | r. :
R = 24 mm Closure with extended '
nominal Partial Lead-out
Partial (end_LO) | Middle
Lead-out Zone, : Zone 1
Layer 1 N UrircuuUIrucyu ‘:
4 :
Spacer (FD000O) (end_LO) | Middle
Lead-in Zone} Data Zone Closure \I Zone 0
Layer0 7/ A'. unrecorded X|
I
I
R =24 m'm Closure with nominal '
nominal Partial Lead-out

Figure 39 — Lead-out options at closing of first Session
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To enable data retrieval by Read-Only devices, the disk should have a Lead-in Zone, no blank areas in the
Data Zone, and some form of Lead-out Zone. However one also wants to have the ability to append additional
data to a partially recorded disk. For this purpose the following Multi-session concept is specified.

On a Multi-session disk there can exist more than one session. A session with an Intro and a Closure is called
a Closed Session. The first Session shall be preceded by a Lead-in Zone instead of an Intro Zone, the final
Session shall be followed by a Lead-out Zone instead of a Closure Zone. Once a Lead-out Zone has been

recorded, the disk is called “finalized” and no additional recordings to the disk shall be allowed.

THe general layout of a Multi-session disk is shown in Table 12.

A pession with a partially recorded Lead-in or Intro Zone and no Lead-out or Closure Zone (s called an Open
Sgssion. All sessions must be Closed Sessions, except for the last one, which is allowed to bg an Open
Sgssion. User Data can only be appended to an Open Session. If all session are closed;.a new Opgn Session

hgs to be created first (see 24.1).

THe first Closed Session on the disk shall have a Lead-in that complies with lause 18. Subsequégnt Closed
Sgssions shall have an Intro as defined in 23.1. Every Closed Session shall.have a Closure as defirled in 23.3,
except for the Final Session, which shall have a Lead-out as defined in clause 22.

Sgssions (and also their Intro's and Closures) are allowed to span thedayer jump (see also 16.1).

Table 12 — Layout of the Information Zone.of a Multi-session disk

. _r Numper of
Session Zone Description Physica| Sectors
Inner Drive Area |-- -
Reserved Zone 2 44
Lead-in Inner Diskdentification Zone See clause 18 296
Session 1 Control Data Zone 3072
Buffer Zone 2 512
Data Data Zone min 16
Buffer Z C 768
Closure uter onet —— See 23.3 3
Outer Session Identification Zone 256
Buffer Zone A q4
Intro Inner Session Identification Zone See 23.1 256
Session Control Data Zone 640
Pession 2 Buffer Zone B q4
Da.ta NData Zone mid 16
Buffer Z C 768
Closure uter onet —— See 23.3
Outer Session Identification Zone 256
Session N |Intro See 23.1
(N < 127) |Data Data Zone min 16
Lead-out | See clause 22

© ISO/IEC 2007 — All rights reserved

79


https://standardsiso.com/api/?name=26a866d89060741bf3244bd6f9bd7035

ISO/IEC 25434:2007(E)

23.1 Intro

Each new Session that occurs after the first Session, shall start with an Intro Zone consisting of a Buffer
Zone A, an Inner Session Identification Zone, a Session Control Data Zone and a Buffer Zone B.

All Physical Sectors in the Intro Zone shall have bits b,; to b,g of the Data Frame set to ZERO ZERO,

identifying

the Intro Zone as if it was a Data Zone (see 13.1.1).

23.1.1 Buffer Zone A

64 Physic

Bl Sectors are reserved and shall be set to (00).

23.1.2 Inner Session Identification Zone

256 Physical Sectors reserved to store information about the Sessions. Each set of 16 Physijcal Sectors fr¢m
one ECC Block is either a Disk Control Block (DCB) (see clause 26) or recorded with all (00)'Main Data. Each
ECC Block in this Zone following one recorded with all (00) Main Data shall also be recorded*with all (00) Main
Data.

23.1.3 Session Control Data Zone

This Zond shall consist of 640 Physical Sectors from 40 ECC Blocks. The-content of the 16 Physical Sectgrs
of each ECC Block is repeated 40 times. The structure of a Control DatasBlock shall be as shown in Figure 31.
23.1.4 Byffer Zone B

64 Physical Sectors are reserved and shall be set to (00).

23.2 Datia Zone

Each Datg Zone shall consist of a multiple of 16 Physical Sectors, with a minimum of 16. The first Data Zone
shall start|lat PSN (030000). If needed (e.g. for filling up the last ECC Block or for facilitating compatibility with
certain Rg¢ad-Only drives that require the disk-to be recorded up till a certain radius) a Data Zone can pe
padded with Data Frames containing all (00) Main Data.

23.3 Closure

Each Sespion shall end with a-Closure Zone consisting of two parts; a Buffer Zone C and an Outer Session
Identification Zone.

All Physical Sectors in‘the Closure Zone shall have bits b,; to b,g of the Data Frame set to ZERO ZEROQ,
identifying the Closure(Zone as if it was a Data Zone (see 13.1.1).

23.3.1 Byffer’Zone C

768 Physical Sectors are reserved and shall be set to (007

23.3.2 Outer Session Identification Zone

Each set of 16 Physical Sectors from one ECC Block is either a Disk Control Block (DCB) (see clause 2626.2)
or recorded with all (00) Main Data. The contents of this Zone shall be equivalent to the contents of the Inner
Identification Zone of the same Session.

80
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+R DL disks according to this document in principle have to be recorded sequentially. To facilitate the
recording of specific data at some pre-determined location on the disk at a later moment in time (such as for
instance File System information), a Session can be divided into a number of Fragments. Inside such a
Fragment the User Data shall be recorded sequentially in the direction of increasing addresses.

24.1 Opening a Session

New data can be added to the disk by appending to an Open Session. If there is no Open Session, a new

Se

A

in

0]

ssion has to be opened (see Table 13).

Lead-in Zone in case of the first Session) shall be recorded.

2

W
Bu
ar

Ur
In

.1.1 Incomplete Fragment

the first ECC Block of the Inner Disk Identification Zone in case of the first Session on.a-blank disk).

ce the first ECC Block of the Data Zone is recorded, also Buffer Zone B of the /Intro (or Buffer Zo

hew Session is opened by recording Buffer Zone A plus an SDCB (Session Disk Control Block: s¢e 26.2) in
the first ECC Block of the Inner Session Identification Zone (or by recording Reserved Zohe 2 plus

an SDCB

e 2 of the

nen no Reserved Fragments (see 24.1.2) are created, all the remaining area of the Data Zong following

ffer Zone B is called the Incomplete Fragment. In the presenee‘of Reserved Fragments, all the [remaining
pa of the Data Zone following the last Reserved Fragment is«Called the Incomplete Fragment.
til the Incomplete Fragment is closed (see 24.1.4), there shall be no Fragment item (see 26.2/1) for the
tomplete Fragment in any SDCB.
Table 13 — Details. of,opened Session n (example)
Data Data Zone User Data
. Buffer Zone C 48 ECC Blocks with (00)
Session n-1
Closure Outer Session 16 ECC Blocks with DCBp
Identification Zone and/or (00)
Buffer Zone A 4 ECC Blocks with (00)
Inner Session 1 ECC Block with an SDCB
Identification Zone
Intro blank
Session blank
Control Data Zone
Session n Buffer Zone B 4 ECC Blocks with (00)
Data Data Zone Reserved Fragment
(opfionar)
1 ECC Block for Run-in
Incomplete Fragment
with User Data
blank
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24.1.2 Reserved Fragments

To allow for later on adding data, preceding already recorded User Data (such as for instance File System
information), it is possible to create so-called Reserved Fragments. All Reserved Fragments in the Open
Session shall be contiguous and non-overlapping, while the first Fragment shall start immediately after the
end of Buffer Zone B.

Between any 2 Fragments there shall be 1 ECC Block for Run-in purposes. This ECC Block does not belong
to any of the Fragments, and shall be recorded after the end of Reserved Fragment i at the same time the first
ECC Block of Fragment (i+1) is recorded. (see Figure 40)

$ession K-1 - Session K open session K with
1 Reserved Fragment

A

»

Fragm.|n-1 Closure | Intro Res.Fragm. n ‘ Inc.Fragm. (n+1)

»le »le » e
> >

BNl e e

Run-in
open session K with
$ession K-1 Session K Resérved Fragment
>« added after writing in
Fragm.[n-1 Closure| Intro  Res.Fragm.n | Res.Fragm. n+1  Inc.Fragm. (n+2) Incomplete Fragment (n+1)
>l > ﬁ < > e
Run-in Run-in closing Session K
$ession K-1 Session K Session K+1
Fragm. n-1‘ Closure | Intro | Fragm. n Fragm. n+1 Fragon. n+2‘ Closure | Intro
»le e »le » e » e »le »le <
>« >ie >l 'i‘ ,i‘ > < >t
Run-in Run-in

Figure 40 — Creating Reserved Fragments

24.1.21 |Adding a Reserved Fragment

If a new |[Reserved Fragment is defined, this Fragment shall start from the beginning of the Incomplgte
Fragment|and at least include all data that have already been written to the Incomplete Fragment. The newly
defined Reserved Fragment shall be Fragment n+1, where n is the number of the previously last (Reserved)
Fragment| A new SDCB shall.be recorded in the Identification Zone of the Session including a new Fragment
item indicating the start and-€hd addresses of the added Reserved Fragment (see 26.2.1).

Reserved|Fragmentstean only be added as long as the number of free locations for SDCBs in the Inner
Identificatijon Zone‘of the current Session is larger than one. The last free location for an SDCB has to [pe
preserved|for closing the Session.

The area following the newly defined Reserved Fragment is designated to be the new Incomplete Fragment
(n+2).

24.1.3 Recording User Data in Fragments

User Data added to the Data Zone shall be linked immediately to previously written User Data in the
Incomplete Fragment or to previously written data in one of the Reserved Fragments.
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24.1.4 Closing a Fragment

When a Reserved Fragment is closed, all blank areas in the Fragment shall be recorded with dummy data.

When the Incomplete Fragment is closed, a new SDCB shall be recorded in the Identification Zone of the
Session including a new Fragment item indicating the start and end addresses of the (formerly) Incomplete
Fragment (see 26.2). This formerly Incomplete Fragment shall not have unrecorded areas.

The area after the formerly Incomplete Fragment can be designated as the new Incomplete Fragment is case
more User Data has to be added. For consistency reasons a Run-in Block shall be taken into account

bw
24.2 Closing a Session

Td
clg
re

w
wh

TH

At

At

W

the¢ Session (see 24.3).

Al
BI

24.2.1 Lead-in/Intro Zone

TH

Figure 40). In case multiple SDCBs have been recorded, the last written SDCB is the valid one.

enable data retrieval from a Session by Read-Only devices, this Session and all preceding ones
sed. A Session is closed by recording all blank areas in all Fragments with dummyydata and re
maining parts in the Lead-in or Intro Zone and adding the Closure Zone.

hen a Session is closed, the Incomplete Fragment is closed and shall be désignated as Fragn
ere m is the number of the last (Reserved) Fragment preceding the Incomplete Fragment. (see Fi

e numbering of the Fragments shall be continuous over all Sessions: (see Figure 40).

closing of the first Session a Partial Lead-out Zone as specified in clause 22 shall be recorded.

hen the Session to be closed is the 127t Sessionythen the disk shall be Fully Finalized, instead

50 when the remaining free space on the.disk after closing the Session will become less than
bcks (2 048 Physical Sectors), the disk shalt'be Fully Finalized, instead of closing the Session (seq

e SDCB shall be updated, jincluding the Incomplete Fragment as the last Fragment (n+2 in the ¢

the Lead-in Zone the-Control Data Zone shall be according to 18.8.

each Intro theSession Control Data Zone shall be recorded with 40 ECC Blocks according to
ecified in 18.8.with the following settings:

ysical Format Information:

Bytes 0 to 247 - same as in 18.8.1

should be
cording all

nent m+1,
gure 40).

closing of the Session crossing the layer jump the Middle Zones as specified in clause 20 shall b¢ recorded.

of closing

128 ECC
24.3).

xample of

he format

©l

These bytes contain a copy of the Physical format information for Layer 0.
Bytes 248 to 251 — Start of current Session

Byte 248 shall be set to (00).

Bytes 249 to 251 shall specify the Sector Number of the first Physical Sector of the Data Zone of the

current Session (see clause 23).
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Bytes 252 to 255 — End of current Session
Byte 252 shall be set to (00).

Bytes 253 to 255 shall specify the Sector Number of the last Physical Sector of the Data Zone of the
current Session (see clause 23).

Bytes 256 to 511 - same as in 18.8.1

These bytes contain a copy of the Physical format information for Layer 1.

Bytes [512 to 2 047 - Reserved - All (00)

These remaining bytes have no relation to the ADIP information and shall be set to|all
(00).

Disk manufacturing information: see 18.8.2

Content provider information: see 18.8.3

24.2.2 Clpsure Zone

At closing|a Session, Buffer Zone C shall be recorded together with the Outer Session Identification Zone.

24.3 Finplizing the disk

When the| disk is being finalized, a Lead-out Zone according@o clause 22 shall be recorded instead of a
Closure Zpne. After finalizing the disk, adding data is no longer possible. The Session Status in the TOC It¢m
describind the last Session shall be set accordingly (see 17:6.1.1: TOC Item, byte B,).

25 Assignment of Logical Sector Numbers (LSNs)

Logical Sg¢ctor Numbers (LSNs) shall be assigned contiguously increasing by one from LSN 0, starting from
the first PBN (030000) to PSN (end_LQ)‘en Layer 0 and then continuing uninterrupted from PSN |end_LO | to
PSN (FCHFFF) on Layer 1 (see Figure 24).

—

Let the total capacity of the two_layers of the disk be = 2C,
wherg C = (end_LO) - (02FFFF) and (end_LO0) is the actual last PSN of the Data Zone on
Layer O (see 16.1).

The relatipn between ‘SN and PSN shall be

on Layer 0:zL.SN = PSN — (030000)

on Layer1: LSN = PSN - (FD0O00O0) + 2C

26 Disk Control Blocks

Disk Control ECC Blocks are provided as a structure on the disk to include additional information for
interchange between the data interchange parties. DCBs are recorded in the Inner and Outer Identification
Zones of the disk and the Sessions. All DCBs shall have the same format for the first 40 data bytes. A special
DCB is defined to reflect the status of the Session(s).
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The Main Data of each Disk Control Block shall be according to Table 14.

If a Disk Control Block has to be updated, a substitute DCB shall be written immediately following the last
written DCB in the Inner Disk/Session Identification Zone. If more than one DCB with the same Content
Descriptor are present, then the one with the highest address is the only valid one of that type. Once a
Session has been closed, the DCBs of that Session can no longer be updated.

Table 14 — General format of each Disk Control Block

Physical Sector . o
of each DCB Main Data BP Description
0 Dy to Dy Content Descriptor
0 D, to Dy Unknown Content Descriptor Actions
0 Dg to D3g Drive ID
0 Dyg to Dy g47 Content Descriptor Specific
1to 15 Dg - Dy 047 Content Descriptor Specific

Bytes D, to D5 - Content Descriptor

If $et to (00000000)

the DCB is unused.

(00000000).

If set to (53444300)

All other values for thexContent Descriptor are reserved.

Eqch new DCB<¢added to the Inner or the Outer Identification Zone shall be written at the firsf

unwritten DEBxlocation.

E4ch prevailing DCB with a Content Descriptor not set to (00000000) in the Inner Identification
Sgssion shall have an identical DCB in the Outer Identification Zone of the respective Session (

this DCB shall be as defined in 26.2.

The Content Descriptor of all subsequent DEBs in this Inner or Outer Identification Zone shal

All remaining bytes, D, to D, g47-0f_Physical Sector 0 and Dy to D, g47 of Physical Sector
Table 14 shall be set to (00).

be set to

to 15 in

available

Zone of a
DCBs that

h e-hean-cuhstitiitad naed - notto-ba-nrasant in tha Outar ldantification-Zona)
V-8-088H-SHBSHHe 88O t+t0-0e-pPresSe it tHe—1EERHHEaHOR—<0R6-

Bytes D, to D; - Unknown Content Descriptor Actions

These bits are provided to specify required actions when the content and use of the DCB are unknown to the
drive (i.e. the content descriptor is not set to a known assigned value). These bytes form a field consisting of

32 individual bits.

Bits b4 to by Reserved,

these bits shall be set to all ZERO.
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Bit by DCB rewrite,

if set to ONE, substituting the current DCB shall not be allowed,
else it shall be set to ZERO.

Bit b, Formatting,

shall be set to ONE, indicating that reformatting of the disk is not possible.

Bit b, DCB read protect,

if set to ONE, the information in this DCB is meant for use by the drive'only and
shall not be transferred outside the drive,

else it shall be set ZERO.

Bit by Data Zone write,

if set to ONE, recording shall not be allowed in the Data Zone;
else it shall be set to ZERO.

Bytes Dg fto D3q Drive ID

Bytes Dg {o D3q shall contain a unique descriptor, identifying the.drive that has written the DCB. The format of
this uniqué drive identifier shall be as follows:

— Byteq Dg to Do5 shall identify the manufacturer of theZdrive. This name shall be represented by charactgrs
from the GO set + SPACE according to Standard-ISO/IEC 4873. Trailing bytes not used shall be set|to
(00).

— Byteg Dy, to D35 shall identify the model niame/type number of the drive. This model name/type number
shall |be represented by characters from the GO set + SPACE according to Standard ISO/IEC 4873.
Trailing bytes not used shall be set t0.(00).

— Byteg D3 to D3g shall contain_a unique serial number of the drive. The 4 bytes shall form one 32-bit
binary number.

Bytes D,{ to D, 47 ContentDescriptor Specific

Bytes spetified by the fermat description for the DCB with the actual Content Descriptor value.

Physical Sectors.1 to 15: Bytes D to D, (47 Content Descriptor Specific

Bytes spetified h\J/ the format description for the DCB with the actual Content Descriptor value

26.2 Format of the Session DCB (SDCB)

The Lead-in or Intro Zone of an Open Session shall contain an SDCB describing the structure of the Open
Session and the location of all previous Sessions. When the Session is closed, the SDCB in the Inner
Identification Zone shall be updated and a copy shall be written to the Outer Identification Zone. The SDCB's
shall have the content as defined in Table 15.
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Physical Sector 0 / bytes D, to D; — Content Descriptor

These bytes identify the Session DCB and shall be set to (53444300), representing the characters “SDC” and

the version number 0.

Physical Sector 0 / bytes D, to D; — Unknown Content Descriptor Actions

Shall be set to (0000000D) indicating that if this DCB is not known to the system, the DCB shall not be
substituted, the disk can not be reformatted, writing to the Data Zone shall not be allowed, while transferring
the DCB information from the drive to the host computer is allowed.

Table 15 — Format of the SDCB
Physical Sector Main Data Descriotion number
of ECC block byte position P of bytep
0 Do to Dy Content Descriptor 4
Unknown Content DeScriptor
0 D4 to Dy Actions 4
0 Dg to D3g DriveND 32
0 Dyg to Dyy Session’ number 2
0 Dy, to Dgs Reserved and set to (00) 22
0 Dg4 to Dgg Disk\ID (in Lead-in Zone only) 32
0 Dgg to Dqp7 Application Dependent 32
0 D58 t0 Dqys3 Session Item 0 16
0
0 D42g+ix16 10 D14s%ix16 Session Item i 16
0
D to
0 128+(N-)<16 Session Item N-1 16
D143+(N-1)x16
0 D2g+nx16 10 Do ga7 Reserved and set to (00) 1920 - Nx16
Extension for Session ltems
1 to 3 DO to D2 047 or 3)(2 048
Reserved and set to (00)
Repetition of Sectors 0 to 3
4407 Dg to Dy g47 (recommended) or 4x2 048
Reserved and set to (00)
Repetition of Sectors 0 to 3
Reserved and set to (00)
Repetition of Sectors 0 to 3
12to0 15 Dg to Dy g47 (recommended) or 4x2 048
Reserved and set to (00)

Physical Sector 0 / bytes Dg to D3 — Drive ID

These bytes shall contain the drive ID as specified in 26.1, bytes Dg to D3q.
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Physical Sector 0 / bytes D4, to D44 — Session number

These bytes shall specify the sequence number of the Session to which the SDCB belongs. The first Session
shall have sequence number 1 and each subsequent Session number shall be incremented by one.

Physical Sector 0 / bytes D,, to Dg; — Reserved

These byt

es are reserved and shall be set to (00).

Physical Sector 0 / bytes Dg, to Doz — Disk ID

In the SD|
recorded

first Sessi
Dea t0 Do

Physical

This field
specific cq

CB in the Inner Disk Identification Zone in the Lead-in Zone of the disk, these 32 bytes (shall

pn). In the SDCB in the Inner Session Identification Zone in the Intro of each next Session, b
shall be set to all (00).

Sector 0 / bytes Dgg to D457 — Application dependent

shall consist of 32 bytes and is reserved for use by the application tg store information such
py protection data. If this setting is not specified by the application, the bytes shall be set to (00).

In each Sg¢ssion these bytes may be set independently.

Physical

Sector 0 / bytes D, to D, (47 — Session ltems

e

vith a random, statistically unique, 256-bit binary number at initialization of the disk (opening of the

eS

as

These byfes are grouped in units of 16 bytes each. Each unit.ef 16 bytes may contain one of two differgnt

types of S
— type T
— type?
All Sessio
All bytes 1
Physical

These byt
All bytes 1

Physical

ession ltems:

: specifies the Fragments in the current Session;

P: specifies the start and end addresses of\all previous Sessions.

n Items shall be ordered in the SDCB according to their type number (first type 1, then type 2).
ot containing Session ltems shall be set to (00).

Sectors 1 to 3 / bytes Dyto D, (47 — Extension for Session Items or Reserved
s may hold additiohal Session ltems.
ot containing\Session ltems shall be set to (00).

Sectors 4 to 15 / bytes D, to D, (47 — 3 Repetitions of Sectors 0 to 3 or all Reserved

For robus]ness reasons it is recommended to repeat the content of Sectors 0 to 3 in Sectors 4 to 7, in Sectcl)rs

8 to 11 andrSectorst2to15:

If this option is not used, these bytes shall be set to (00).

It is a matter of drive implementation to recognize and make use of the repetitions.
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26.2.1 Session Items

26.2.1.1 type 1: Fragment item

A
Fr

If
ite
im

W

the Inner Identification Zone of the current Session, immediately following the last SDCB.

TH

Inmer Identification Zone is the valid SDCB.

Fragment item bytes B to B, — Fragment item'descriptor

TH

Fr

Th
co
fir
se

Item_t_)yte Description number
position of bytes
Bg to B, Fragment item descriptor 3
B;to By Fragment number 2

Bg to B, Fragment start address 3

Bg to By Fragment end address 3

B4 t0 Bys Reserved and set to (00) 5

SDCB shall contain a Fragment item for each Reserved Fragment in the Session.”If there are no
hgments, there shall be no Fragment items.

B new Reserved Fragment has to be added to an Open Session, aew SDCB, including the
ms needed to reflect the new situation, is written in the Inner Identification Zone of the curren
mediately following the last SDCB. Reserved Fragments in a Sessién shall not be overlapping.

hen closing a Session, a new SDCB, including a Fragmentdtem for the Incomplete Fragment, is

e Fragment items shall be ordered with increasing nambers and addresses. The last written SO

ese 3 bytes identify the item type and shall be set to (465247), representing the characters “FRG”

agment item bytes B; to B, — Fragment number

ese 2 bytes shall specify the,sequence number of the Fragment. The numbers of the Fragmen

Reserved

Fragment
I Session,

written in

CB in the

s shall be

htiguous over all Sessions and increment by one for each subsequent Fragment. The first Fragment in the

5t Session shall have sequence number 1 and the first Fragment in each next Session sha
guence number that'is)one higher than the number of the last Fragment in the preceding Session.

F

gment item bytes B to B; — Fragment start address

Il have a

THese 3 bytes shall specify the PSN of the first Physical Sector belonging to the Fragment specified in this

it

F

ment item bytes Bg to B, — Fragment end address

These 3 bytes shall specify the PSN of the last Physical Sector belonging to the Fragment specified in this

ite

m.

Fragment item bytes B, to B;5 — Reserved

These 5 bytes are reserved and shall be set to (00).

©l
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26.2.1.2 type 2: Previous Session item
Itpeorr;itti)g/:]e Description 2;" Lnytt):;
By to B, Previous Session item descriptor 3
Bs Reserved and set to (00) 1
By Previous Session number 1
Bg to B, Previous Session start address 3
Bgto By Previous Session end address 3
Bi1toBqg Reserved and set to (00) 5
An SDCB|(shall contain a Previous Session item for each Session preceding the current Session. The SD
of the firs Session shall not contain a Previous Session item. The Previous Session items shall be order

with incregsing addresses.

Previous
These 3 b
Previous
This byte
Previous
This byte

Previous

specified i

These 3 bytes shall specify the PSN of,the first Physical Sector in the Data Zone of the Previous Sessi
h this item.
Session item bytes Bg to-B,, — Previous Session end address

Previous

specified i

Previous

These 3 bytes shall specify.the PSN of the last Physical Sector in the Data Zone of the Previous Sessi
h this item.
Session item bytes B4, to B,5 — Reserved

These 5 b

Session item bytes B, to B, — Previous Session item descriptor

ytes identify the item type and shall be set to (505253), representing-the characters “PRS”.

Session item byte B; — Reserved

s reserved and shall be set to (00).

Session item byte B, — Previous Session number

shall specify the sequence number of the Previous Session specified in this item.

Session item bytes B to B; — Previous Session start address

ytes are reserved and shall be set to (00).

CB
ed

on

Section

5 - Characteristics of the groove

27 General

All recordings shall occur only in grooved areas. The groove centreline is deviated from the average track
centreline with a phase modulated sine-wave. Physical addressing information can be decoded from this
phase modulated wobble.

The format of the groove information on the disk is defined in 14.4. Clause 29 specifies the requirements for
the signals from grooves on both layers, as obtained when using the Reference Drive as defined in clause 9.

90
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28 Method of testing

28.1 Environment

All signals in clause 29 shall be within their specified ranges with the disk in the test environment
defined in 9.

28.2 Reference Drive

AI i i i & PDE—easS ed—A he—indicated—ehanrels—o A€ erefrenric

defined in clause 9. The drive shall have the foIIwng characteristics for the purpose of these tesfs,
28.2.1 Optics and mechanics
THe focused optical beam shall have the properties defined in 9.2 a) to i). The disk shall'rotate as s
28.2.2 Read power

THe optical power incident on the read-out surface of the disk (used fer.reading the information
0,f mW + 0,1 mW.
28.2.3 Read channels

THe drive shall have two read channels. Read Channel 1 gives a signal (/; + /) related to the total

conditions

» Drive as

ecified in 9.5.

) shall be

amount of

light in the exit pupil of the objective lens. Read Channel*2-gives a signal (/, — /,) related to the difference in

e amount of light in the two halves of the exit_papil of the objective lens. These channe
implemented as given in clause 9.

s can be

Fgr measurement of the push-pull and track cross signals, the read channel signals shall be filfered by a

15} order LPF with a f(-3 dB) of 30 kHz.

Fdr measurement of the wobble signal,(the read channel signals shall be filtered by a 15t order H
Filter with frequency range (-3 dB): 25 kHz, slope +20 dB/decade to 4,0 MHz, slope —20 dB/decade.

28.2.4 Tracking

Dyring the measurementof the signals, the axial tracking error between the focus of the optical bea
recording layer shall nét-exceed 0,20 um;

the radial tracking-error between the focus of the optical beam and the centre of a track shall not exg

28.3 Definition of signals

All signals are linearly related to currents through a photo detector, and are therefore linearly relg

and Pass

m and the

eed 0,022 ym.

ted to the

optical power falling on the detector.
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Push-pul

The push;
the optica

0 level

radial pm

on land on groove
Figure 41 — Signals from grooves in the Read Channels when croessing the tracks
signal

pull signal is the filtered sinusoidal difference signal (/; —J;) in Read Channel 2, when the focus
beam crosses the tracks. The signal can be used by the drive for radial tracking.

Track crdss signal

of

The track|cross signal is the filtered sinusoidal sum signal (/4 + /) in Read Channel 1, when the focus of the
optical beam crosses the tracks.

Wobble sfgnal

The wobble signal /y is the filtered sinusoidal difference signal (/4 — /) in Read Channel 2, while the dr

meets the,

29 Cha

minimum tracking requirement.

racteristics of the groove signals

29.1 Phase depth

The phas¢ depth afi\the groove on each layer shall not exceed 90°.

29.2 PuTh-puII signal

The peak-

to-peak value of the push-pull signal PP shall meet the following requirements:
11 —1
a) on Layer 0 before recording: 0,28 < (1 Z)pp <0,60
l(/1 +12)max +(I1 +12)minJ/2
11 —1
on Layer 1 before recording: 0,30 < (1 Z)pp <0,60

92

l(/1 +12)max +(I1 +12)minJ/2
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The max variation of the push-pull signal within one layer before recording
PPmax_PPmin

<015
PPrax + PPrin

<080

. (I’I -1 )pp
on both layers after recording: 0,30 <
l(l1 +I2)max +(I1 +12)minJ/2

Ratio of push-pull signal of unrecorded groove to push-pull signal of recorded groove within

shall be:

one layer

Th
dig
ac
Th
th

TH

At
w(

29

TH
m

PP,
shall be In the range of: U000 < —————<T110
P'Dafter

.3 Track Cross signal

e Track Cross signal for the unrecorded disk is not specified.

.4 Normalized wobble signal

e deviation from the track centreline shall be measured by the normalized wobble signal. The
tance that the centre of the wobble groove deviates from the avefage track centreline can be
cording to Annex M.

e wobble signal shall be measured in an empty track during thé monotone wobble part, at locati

thI amplitude is not enhanced due to the positive interference of the wobble from adjacent tracks

other layer is unrecorded.

e normalized wobble signal shall be

IW,pp-min

0,15 <
(11_12)pp

< 0,30

locations where the amplitude of the wobble signal is enhanced due to the positive interfere
bble from adjacent tracks, the maximum wobble signal shall be

IW,pp-max <26

IW,pp-min

.5 Characteristics of the wobble

e average\Narrow band SNR of the wobble signal before recording shall be greater than 4
pasurement shall be made using a resolution bandwidth of 1 kHz. At the location of the measur

other layer'shall be unrecorded.

amount of
calculated

bns where
hnd where

hce of the

5 dB. The
ement the

Th

eavaraaeNarrow hand SNR _of the waobhla sianal aftaer recordina-shall bhe grnofnr than 3

6 dB. The

J J J
measurement shall be made using a resolution bandwidth of 1 kHz. At the location of the measurement the
other layer shall be recorded.
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Section 6 - Characteristics of the recording layer

30 Method of testing

The format of the information on the disk is defined in clause 13. Clause 31 specifies the requirements for the
signals from recorded grooves on both layers, as obtained when using the Reference Drive as defined in
clause 9.

This clause 31 specifies the average quality of the recorded information. Local deviations from the specified
values, cglled defects, can cause tracking errors or errors in the Data fields. These errors are covered |by
Clause 33 and Section 7.

30.1 Enyironment

in 31.2.2 to 31.2.6 shall be within their specified ranges with the disk in the)test environment
conditiond defined in 8.1.1.

30.2 Reflerence Drive
All signald specified in 31.2.2 to 31.2.6 shall be measured in the indicated channels of the Reference Drive jas
defined in|clause 9. The drive shall have the following characteristics for thé purpose of these tests.

30.2.1 Optics and mechanics

The focused optical beam shall have the properties defined in@9,2 a) to i). The disk shall rotate as specified
in 9.5.

30.2.2 Rgad power

The optic@l power incident on the read-out surface of the disk (used for reading the information) shall pe
0,7 mW £[0,1 mW.

30.2.3 Rdad channels

The drive [shall have two read channels. Read Channel 1 gives a signal (/; + I,) related to the total amount of
light in the exit pupil of the objective lens. Read Channel 2 gives a signal (/, — /,) related to the difference]in
the amount of light in the twoehalves of the exit pupil of the objective lens. These channels can pe
implemented as given in clause 9.

For measprement of {h€ push-pull and track cross signals, the read channel signals shall be filtered by a
1st order LPF with & f3(-3 dB) of 30 kHz.

The signgl from Read channel 1 is not equalized except when measuring jitter. The threshold level for
binarizing|the)yread signal shall be controlled to minimize the effects of mark and space size changes due|to
parameter variations during writing. Jitter measurements shall be made using the Read Channel T with the
characteristics in Annex E.

30.2.4 Tracking

During recording and during the measurement of the signals, the axial tracking error between the focus of the
optical beam and the recording layer shall not exceed 0,20 um;

the radial tracking error between the focus of the optical beam and the centre of a track shall not exceed
0,022 um when running at the Reference velocity and shall not exceed 0,045 um when running at a higher
velocity.
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NOTE At high recording or playback velocities, advanced servo systems might be needed to achieve tracking errors

below these maximum values.

30.2.5 Scanning velocity

All write tests are performed at the velocities of the disk defined in 14.4.2. The disk shall be tested at all

Primary/Lower, Intermediate and Upper speeds with the related write strategy.

All read tests are performed at the Reference velocity.

303 Write-eonditions
Marks and spaces are written on the disk by pulsing a laser.
30.3.1 Write pulse waveform

THe laser power is modulated according to the write pulse waveforms given in Annex|G.

A BT to 14T mark is written by applying a multiple-pulse train of short write puls€s or by applying a §
pulse.

THe recording power has two basic levels: the Write power (Pw) and ‘the Bias power (Pb), whig
optical powers incident at the entrance surface of the disk and used forwriting marks and spaces.

In[case of the single write pulse, a power enhancement dPw carn/be applied depending on the tyq
lemgth of the pulses; furthermore for optimum cooling of the.recording layer after writing a mark,

shill be switched to the lowest possible level (Pc) forisome time immediately following the W
(s¢e Annex G.2).

THe value of the Pw power level shall be optimized according to Annex |.

THe actual Pw power level shall be within 5 % ofiits optimum value.
30.3.2 Write power
THe optimized recording powers, Pwo-and Pbo shall meet the following conditions.

Ppeak = Pwo in case no powér enhancement is applied and
Ppeak = Pwo + dPwo(max applied for any mark) in case power enhancement is applied.

For the basic write_strategy defined in 14.4.2.2:
Ppeak’ < 30,0 mW for 650 nm < A < Aynp
Ppeak < 35,0 mW for A,;yp < A < 665 nm

For\the “3,3x+” write strategy defined in 14.4.2.3.1:

ngle write

h are the

e and the
the power
rite pulse

for speeds up to and including 6x:
Ppeak < 45,0 mW for 650 nm < A < A\p
Ppeak < 53,0 mW for A,;yp < A < 665 nm
for speeds up to and including 8x:
Ppeak < 50,0 mW for 650 nm < A < A\p
Ppeak < 58,0 mW for A,;yp < A < 665 nm

Pwo > 10 mW at A = \p
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Pbo=0,7 + 0,1 mW
Pco < 0,1 mW

30.3.3 Write power dependency on wavelength

The change of the optimum write power Pwo induced by a change of the laser wavelength (see Annex K)

shall meet the following condition for each recording layer of the composite disk

0 < (dPWO/dA)/(Pinp/Mp) < 25

(dPw!

30.34 W
To allow f
windows

the followi

— theji
the o

— thes
CONCH

the rg

NWP

— then
exam

the rg

b/dA averaged over the wavelength range from 645 nm to 670 nm)

ite power window

br some variations in the write power of practical drive implementations, the normalized’write pow
NWPW) shall have a minimum width. The normalized write power windows shall\be determined
hg way:

er is measured as a function of the write power Pw at the inner diameter, of the Data Zone and
ter diameter of the Data Zone; in general those two curves will not coincide (see Figure 42),

ngle write power window is defined as the power range (P
rned is below 9 % (see Figure 42),

uppet,n ' Plower,n) Where the jitter cuf

quirement for each normalized single write power windown:is;
|:’upper,n - |:)Iower,n

NS =
(Pupper,n +Powern )/2

>0,12

bt write power window is defined as the power-range where both jitter curves are below 9 % (s

ple in Figure 42, where the net power windew = Pupper,1 - Plower2);

quirement for the normalized net write_power window is:

|:)upper,m - |:’Iower,n

NWPW\ = >0,10 ,

(Pupper,m +Powern )/2
in whlich Py,perm is the highest power at which both jitter curves are below 9 % and Py is
lowest power at which both jitter curves are below 9 %

— thea

pove requirements-shall be fulfilled on both layers and at all defined recording velocities

jitter (%)T

Y

er
n

at

96
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Figure 42 — Example of the write power windows
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NOTE Above procedures are based on typical disks which show a monotonic shift of the power window as function of
the radius. If this is not the case, power windows shall be measured at several radii and the net power window shall be
defined as the power range where all jitter curves are below 9 %.

30.3.5 Write power shift for layer L1 due to recording on layer LO

Depending on the recorded/unrecorded status of layer LO, the optimum write power for layer L1 might exhibit
some difference. This difference shall fulfil the following requirement:

A Qe I:’WonL1,unrecL0 <105

IO oo

I:’WonL1,recL0

30.4 Measurement conditions
THe test for jitter shall be carried out on any group of five adjacent tracks, designated<(m-2), (m-1),|m, (m+1),
(m+2), in the Information Zone of the disk. The jitter shall be measured on recordings made at the two
velocities specified in 14.4.2.2, byte 32 and 33 and in the Extended Information blocks defined undef 14.4.2.3.
Fgr measurement of jitter the system described in Annex E shall be used.
THe Jitter shall be measured according to the following procedure:

Write random data on all five tracks as specified in 30.3.1.

Read the data of track m under the conditions specified in 30.2.

31 Characteristics of the recorded signals

THe following signals shall be measured, after.recording with the write conditions as specified in 30.3.1.
31.1 Channel bit length

THe average Channel bit length aver each RUN shall be
146,6 nm £ 1,4 nm

31.2 Definition of signals

All signals are linearly related to currents through a photo-diode detector, and are therefore linearly|related to
the optical power falling on the detector.

31.2.1, High frequency signals (HF)

THe HE signal is obtained by summing the currents of the four elements of the photo detector as generated in
Read Channel 1. These currents are modulated by the effects of the marks and spaces representing the
information on the recording layer.
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Figure 43 — Signals from spaces and marks in Read channel 1

31.2.2 Mo¢dulated amplitude

The modylated amplitude /4 is the peak-to-peak value of the HF signal generated by the largest mark a
space lengths (see Figure 43). The peak value /4 shall be the peak value of the HF signal before &
coupling. [The modulated amplitude /5 is the peak-to-peak value generatgd by the shortest mark and spg
lengths. The 0 Level is the signal level obtained from the measuring device when no disk is inserted. The
parametefs shall meet the following requirements under all conditions, also such as when recordings ha

been made at different speeds.

Hy
l1an

Within ong layer, (14rmax _114Hm"y < 0,25
14Hmax

0,60 and ’3/ > 0,20
14

WV

Within ong revolution, (114Hmax _114Hmi’% <0,15
14Hmax

31.2.3 Signal asymmetry
The signal asymmetry shall meet-the following requirement:
lan +ha I5R + a0

2 2 <4015
l14

OT
IA

-0,0

31.2.4 Nqrmalized Slicing Level jump

Between any 2 consecutive ECC Blocks, the Normalized Slicing Level (NSL) jump shall be:

|(/3H,2 + 131 2)= (I3m1 +/3|_,1)|

< 0,50
|(/3H,2 1312 )+ U3m,1 —/3|_,1)|

where I 1 and I3 4 are the /3 levels just before the linking position

and I3y 5 and /3 , are the /5 levels just after the linking position.

This requirement shall be fulfilled also when the 2 ECC Blocks have been recorded at different speeds.
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.2.5 Jitter

Jitter is the standard deviation ¢ of the time variations of the binary read signal. This binary read signal is
created by a slicer, after feeding the HF signal from the HF read channel through an equalizer and LPF
(see Annex E). The jitter of the leading and trailing edges is measured relative to the PLL clock and

no

Th

Th

rmalized by the Channel bit clock period.
e jitter shall be measured at the Reference velocity using the circuit specified in Annex E.

e jitter measurement shall be using the conditions specified in 30.4.

TH

31

TH
op

31

e measured jitter shall not exceed 9,0 %.

.2.6 Track Cross signal

e Track Cross signal is the filtered sinusoidal sum signal (/4 + /;) in Read Channel-1’when the fo

M>013

(I1 + I2 )max

.3 Read stability

cus of the

tical beam crosses the tracks (see 28.3). The Track Cross signal shall meet the-following requirenpent:

When read with a read power of 0,8 mW at a temperature. of 55 °C, all parameters specified inf 31.2.2 to

31).2.6 shall be within their specified ranges after 1 000 000 repeated reads.

NQTE Reading with the same read power at lower spéeeds than the reference speed might degrade the read stability.

32 Additional testing conditions

Rgcorded +R DL disks compliant withothis +R DL Standard shall also fulfill the following bgsic signal

specifications on both layers when measured with the Pick Up Head according to the ECMA-267 Stgndard.

33.1 Test environment

All conditions are the sameg as in 30.1 to 30.2.5. except for the following.

32.1.1 Optics

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

a)l Wavelength (M) 650 nm + 5 nm

b)L_Numerical aperture of the objective lens (NA) 0,60+ 001

c) The objective lens shall be compensated for spherical aberrations caused by a parallel substrate with
nominal thickness (0,6 mm) and nominal refractive index (1,55).

d) Wave front aberration 0,033 x A rms max.

e) Lightintensity at the rim of the pupil of the 60 % to 70 % of the maximum intensity in the objective
lens radial direction and over 90 % in the tangential direction.

f)  Polarization of the light Circular
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g) Normalized detector size 100 um? < S/ M? < 144 um? where S is the
surface of the quadrant photo detector

h) Read power 0,7 mW £ 0,1 mW
i) Relative Intensity Noise (RIN )* of laser diode —134 dB/Hz max.

* RIN (dB/Hz) = 10 log [(a.c. light power density / Hz) / d.c. light power]

32.2 Definition-of-signals

total

For the ddfinition of the following signals see 31.2 and the underlying subclauses.

32.2.1 M¢dulated amplitude

H%
l1an

WV

0,60 and ’3/ > 0,20
14

Within ond layer, (14Hmax "14Hmir% < 0,33 (with PBS)
14Hmax
Within ond layer, (14Hmax "14Hmiry < 0,20 (without PBS)
14Hmax
Within ond revolution, (14Hmax "14Hmir% < 0,15 (with PBS)
14Hmax
Within ong revolution, (14rmax _114Hmi’% < 0,10 (without PBS)
14Hmax

32.2.2 Signal asymmetry

lan +1aL _ lan+13

~0,0b< 2 2 <3015
l14

32.2.3 Jitter

The jitter ghall be measured at the Reference velocity using the circuit specified in Annex E.

The jitter measurement shall be using the conditions specified in 30.4.
The meas’[jl

red jitter shall not exceed 9,0 %.

32.2.4 Track Cross signal

(l+13)

The Track Cross signal (see 28.3) shall meet the following requirement: ( ; ) PP_>0,10
1112 Jmax
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32.2.5 Differential phase tracking error signal

The output currents of the four quadrants of the split photo detector shown in Figure 44 are identified by /,, I,
I, and /.

The differential phase tracking error signal shall be derived from the phase differences between the sum of the
currents of diagonal pairs of photo detector elements when the light beam crosses the tracks:

{Phase(l,*I.,) — Phase(l,+14)}, see Figure 45 and Annex F.

The phase difference signals shall be low-pass filtered with (-3 dB) of 30 kHz.

THis differential phase tracking error signal shall meet the following requirements (see Figure45):
Amplitude

At[the positive 0 crossing A_t/T shall be in the range 0,50 to 1,10 at 0,10 um radial offset, where At is the
average time difference derived from the phase differences between the sum ef'the currents of diagonal pairs

of photo detector elements, and T is the Channel bit clock period.

Agymmetry (see Figure 45)

T,-T.
THe asymmetry shall meet the following requirement: ||T1 TZI £0,20
1+ 12

where T, is the positive peak value of A_t/T

and T, is the negative peak value of A_t/T
Light beam
Y

—
\/ Tangential direction

Id /c

97-0047-A

Figure 44 — Quadrant photo detector

0 Level 'Tp/

e

_Radial spot displacement
~ Tp: Track pitch

Figure 45 — Differential phase tracking error signal
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32.2.6 Tangential push-pull signal

This signal shall be derived from the instantaneous level of the differential output (/;+/y) — (/,+1,). It shall meet
the following requirements, see Figure 46:

0< (15 + 1)~ (o +IC)]pp <09

l14

Figure 46 — Tangential push-pull sighal

33 Quality of the recording layer

For the infegrity of the data on the disk, the recording layers:shall fulfil the following initial quality requiremens.

33.1 Deflects

Defects affe air bubbles and black spots. Their diameter shall meet the following requirements:
— for aif bubbles it shall not exceed 100 pm,

— for black spots causing birefringence it shall not exceed 200 pm,

— for black spots not causing birefringence it shall not exceed 300 um.

In addition], over a distanee of 80 mm in scanning direction of tracks, the following requirements shall be mef:
— the tgtal length-of'defects larger than 30 pm shall not exceed 300 pm,

— there|shall bé at most 6 such defects.

33.2 Data errors

A byte error occurs when one or more bits in a byte have a wrong value, as compared to their original
recorded value.

A row of an ECC Block as defined in 13.3 that has at least 1 byte in error constitutes a Pl error.

If a row of an ECC Block as defined in 13.3 contains more than 5 erroneous bytes, the row is said to be
“Pl-uncorrectable”.
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The disk shall be recorded with arbitrary data in one single uninterrupted writing action from the start of the
Lead-in Zone until the end of the Lead-out Zone (“Disk-At-Once” mode). Both layers shall be recorded, where
Layer 1 shall be recorded after recording Layer 0.

During playback after the initial recording, the errors as detected by the error correction system shall meet the
following requirements:

— in any 8 consecutive ECC Blocks the total number of Pl errors before correction shall not exceed 280,

— inany ECC Block the number of Pl-uncorrectable rows should not exceed 4.

Section 7 - Characteristics of user data

34 Method of testing

Clause 35 describes a series of measurements to test conformance of the.tiser data on the disk with this
Standard. It checks the legibility of the user-written data. The data is assumed to be arbitrary. The| data may
have been written by any drive in any operating environment (see 8.1.2). The'read tests shall be performed on
the¢ Reference Drive as defined in clause 9.

Whereas clause 30 disregards defects, clause 35 includes them~as an unavoidable deterioration df the read
signals. The severity of a defect is determined by the correctability of the ensuing errors by the errof detection
and correction circuit in the read channel defined below. The requirements in clause 35 define g minimum
quality of the data, necessary for data interchange.

34.1 Environment

All signals in 35.1 to 35.2 shall be within their specified ranges with the disk in any environment in the range of
allpwed operating environments defined in8.1.2. It is recommended that before testing, the entran¢e surface
of the disk shall be cleaned according to the instructions of the manufacturer of the disk.

34.2 Reference Drive

All signals specified in clause 85 shall be measured in the indicated channels of the Reference Drive as
defined in clause 9. The drive’shall have the following characteristics for the purpose of these tests:

34.2.1 Optics and mechanics

THe focused optieal beam shall have the properties already defined in 9.2 a) to i). The disk shall| rotate as
specified in 9.5’

34.2.2: Read power
Tl—ummmﬁmmmmmﬁwww frc i i i forl) shall be

0,7mW £ 0,1 mW.

34.2.3 Read channels

The drive shall have two read channels. Read Channel 1 gives a signal (/; + I,) related to the total amount of
light in the exit pupil of the objective lens. Read Channel 2 gives a signal (/, — I,) related to the difference in
the amount of light in the two halves of the exit pupil of the objective lens. These channels can be
implemented as given in 9.3 and 9.6.
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The signal from Read channel 1 is equalized and filtered before processing. The threshold level for binarizing
the read signal shall be controlled to minimize the effects of mark and space size changes due to parameter
variations during writing. For measurement of the disk quality as specified in clause 35, the equalizer, filter
and slicer, and the characteristics of the PLL shall be the same as specified in Annex E for the jitter
measurement.

34.2.4 Error correction

Correction of errors in the data bytes shall be carried out by an error detection and correction system based
on the definition in 13.3.

34.2.5 TrLcking

During thg measurement of the signals, the axial tracking error between the focus of the optical beéam and the
recording Jayer shall not exceed 0,20 um;

the radial fracking error between the focus of the optical beam and the centre of a track shall'hot exceed 0,0R2 um

35 Minimum quality of a Recording Unit

This clauge specifies the minimum quality of the data of a Recording Unit as required for data interchange.
The quality shall be measured on the Reference Drive as defined in clause, 9 and Annex E.

A byte errpr occurs when one or more bits in a byte have a wrong value, as detected by the ECC and/or EIDC
circuits.

35.1 Tracking

The focus|of the optical beam shall not jump tracks unintentionally.

35.2 User-written data

The user-written data in a Recording Unit as read in Read channel 1 shall not contain any byte errors that
cannot be|corrected by the error correction defined in 13.3.
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Annex A
(normative)

80 mm +R DL disk

:2007(E)

The +R DL Format also allows an 80 mm disk with capacities of 2,66 Gbytes and 5,32 Gbytes. All mechanical,

physical and optical characteristics shall be equal to those of the 120 mm disks specified in this

except for the following items:

see:

see:

see:

see:

see:

see:

Seel

10.2 Overall dimensions

The disk shall have an overall diameter dy = 80,00 mm + 0,30 mm

10.7 Information Zone

ocument,

The Information Zone shall extend over both recording layers between diameter dg and digmeter

d; = 77,5 mm min.
10.7.1 Sub-division of the Information Zone

The end of the Data Zone on Layer 0 and the.beginning of the Data Zone on Layer |l
located at diameter

dg = 76,00 mm max,

which is the beginning/end of the Middle Zones.

11.1 Mass

The mass of the disk shall be in the range of 6,0 g t0 9,0 g.

11.2 Moment of inertia

The moment-of-inertia of the disk, relative to its rotation axis, shall not exceed 0,010 g-m2.
11.3 Dynamic Imbalance

The'dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 1,5 g-mm.

14.1 Track shape

Thao tracka chall b tH o in tha Infarmaatinn 7amna Tha aroavun teanlia ahall cfaet ot

see:

PV RPN
e raC Ko o T~ COTtT o O T ST tHC— T o ot o Z0TTC T e grooveraCiko-SranStarc ot d

22,00 mm max. and end at a radius of 38,75 mm min.
14.4.1.1 ADIP word structure, bit 2 to 23

Physical ADIP Address (033A7F), which is the last address corresponding to the Data
Layer 0, shall be located at radius 38,00 mm max

Physical ADIP Address (FCC580), which is the first address corresponding to the Data
Layer 1, shall be located at radius 38,00 mm max

© ISO/IEC 2007 — All rights reserved
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see: 14.4.2.1 General information - Bytes 0 to 31

Byte 1 — Disk size and maximum transfer rate

Bits b7 to by shall specify the disk size, they shall be set to 0001, indicating a 80 mm disk

Bytes 4 to 15 — Data Zone allocation

Bytes 13 to 15 shall be set to (OCE9FF) to specify PSN 846 335 as the last possible Physical

Sector of the Data Zone on Layer 0.

see: 16 Layout of the Information Zone of a Single-session disk
Table 4 — Layout of a fully recorded Layer 0 on a Single-session disk
D o Nominal radius in PSN of the first | Number of Physicpl
escription .
mm Physical Sector Sectors
_In er all the same as 120 mm disk - - ---
Drivg Area
l Lead-in all the same as 120 mm disk - - -—-
5 Data Data Zone start 24,000 mm (©30000) 649 728 max
9 Buffer Zone 3 ?;at"ftu?lsc‘gogcri?”)‘ (0CEA00) max 768
S| Middie pacty
2| Zohe0 [Reserved (OCEDO0) max 256
=
§ Guard Zone 2 (OCEEO00) max 10 240 min
= Outer Disk Administration Zone start 38,198 mm (0D1600) 4 096
l Outer Disk Count Zone start 38,269 mm (0D2600) 2048
Oduter
Drivd Area Dummy Zone start 38,305 mm (OD2E00) 1024
Outer Disk Test Zone start 38,323 mm (0D3200) 8192
Guard Zone 3 start 38,465 mm (0D5200) blank
Table 5 — Layout of)a fully recorded Layer 1 on a Single-session disk
D s Nominal radius in PSN of the first | Number of Physicpl
eseription .
mm Physical Sector Sectors
Inher all the.same as 120 mm disk - - -—-
Drivg Area
T Lead-out |all'the same as 120 mm disk (FDO000) -
5 Data Data Zone end 24,000 mm (F31600) min 649 728 max
§ BUffer Zone 3 Ier:-d‘.:?lISYocy)\o n:?]\ L(E24200)\ caia. 768
= Middle {atfull-eapacity} F34308min
g’ Zone 1 Reserved Zone (F31200) min 256
=
S Guard Zone 2 (F2EA00) 10 240 min
S
- Outer Disk Administration Zone end 38,198 mm (F2DAO00) 4 096
T Outer Disk Count Zone end 38,269 mm (F2D200) 2048
Outer -
Drive Area Count Zone Run-in end 38,305 mm (F2CEO00) 1024
Outer Disk Test Zone end 38,323 mm (F2AE00) 8192
Guard Zone 3 end 38,465 mm - blank
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see: 17.6.1 Table of Contents Blocks

Physical Sector 0 / bytes D, to D,4; — Actual last PSN of Data Zone on Layer 0

these 3 bytes shall specify the PSN of the last Physical Sector in the Data Zone on Layer 0. If not
requested differently by the host/application, this address shall be set to (0CE9FF).

see: 19 Data Zone

Two times 649 728 Physical Sectors for the storage of user data.

The start radius of the Data Zone on Layer 0 and Layer 1 is determined by the location of\Physical ADIP
Address (00C000) and (FCC580) respectively and the maximum/minimum end radius is determined by the
location of Physical ADIP Address (033A80) and (FF4000) respectively (see 14.4.1.1, bit)2-to 28 and 13.7.1).

see: 20 Middle Zones

Data Zone on Layer 0
Physical Sector 846 335 max Physical Sector (0CE9FF) max
Physical Sector 846 336 max Buffer Zone 3 Physical.Sector (0CEA00) max
768 Physical Sectors
Physical Sector 847 103 max| with Main Data set to (00) |Physical Sector (OCECFF) max
Physical Sector 847 104 max Physical Sector (0CEDO00) nmpax

Reserved

Physical Sector 847 359 max 256 Physical Sectors Physical Sector (OCEDFF) max
Physical Sector 847 360 max Guard Zone 2 Physical Sector (0CEE00) max
min 10 240 Physical\Sectors
with Main Data set to (00)
(remainingcsectors are
Physical Sector 857 599| allowed to\be unrecorded) |Physical Sector (0D15FF)
Physical Sector 857 600 Physical Sector (0D1600)
Quter Drive Area

Figure .32 — Middle Zone on Layer 0

Outer Drive Area
Physical Sector 15 919,615 Physical Sector (F2E9FF)
Physical Sector 15,919 616 Guard Zone 2 Physical Sector (F2EA00)
min 10 240 Physical Sectors
with Main Data set to (00)
(remaining sectors are
Physical Sector15 929 855 min| allowed to be unrecorded) | Physical Sector (F311FF) mjn
Physical Sector 15 929 856 min Physical Sector (F31200) m

>

Reserved Zone

Physical Sector 15 930 111 min| 220 Physical Sectors | by, cioal Sector (F312FF) min
Physical Sector 15 930 112 min Buffer Zone 3 Physical Sector (F31300) m
768 Physical Sectors
Physical Sector 15 930 879 min| with Main Data set to (00) | Physical Sector (F315FF) mjn

Dlo. H Lo 4 4L 020220 H Dl H Lo n Vil W, WaYaValt
riryositdal OoTULUTN 1Y IJoU OOU T rrrysicdl OTULUTN (TMOo TOUU )T

Data Zone on Layer 1

>

Figure 33 — Middle Zone on Layer 1
see: 20.1 Buffer Zones 3
The outermost possible start location of Buffer Zone 3 is (OCEAO00) on Layer 0 and (F31300) on Layer 1.
see: 20.4 Guard Zones 2

These zones shall contain a minimum of 10 240 Physical Sectors filled with Main Data set to (00), adjoining
the Reserved Zone.
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see: 21 Outer Drive Areas

Physical Sector 857 599
Physical Sector 857 600

Physical Sector 861 695
Physical Sector 861 696

Physical Sector 863 743

Middle Zone

Outer Disk Administration
Zone
4 096 Physical Sectors

Outer Disk Count Zone
2 048 Physical Sectors

Physical Sector (OD15FF)
Physical Sector (0D1600)

Physical Sector (OD25FF)
Physical Sector (0D2600)

Physical Sector (OD2DFF)

see: 21.2

2 048 Phy
Zone (see

1 : Lo . QAaQ 244
Pllyblbdl OCLLWUI O0O 745

Physical Sector 864 767
Physical Sector 864 768

Physical Sector 872 959
Physical Sector 872 960

Figure 34 — Outer Drive Area on Layer 0

Physical Sector 15 904 255
Physical Sector 15 904 256

Physical Sector 15 912 447
Physical Sector 15 912 448

Physical Sector 15 913 471
Physical Sector 15 913 472

Physical Sector 15 915 519
Physical Sector 15 915 520

Physical Sector 15919 615
Physical Sector 15 919 616

Figure 35 — Outer Drive Area on Layer 1

Outer Disk Count Zone

PN =
UITirmy £0r11C

1 024 Physical Sectors

Outer Disk Test Zone
8 192 Physical Sectors

Guard Zone 3
Blank

Guard Zone 3
Blank

Outer Disk Test Zone
8 192 Physical Sectors

Count Zone Run-in
1 024 Physical Sectors

Outer Disk Count Zone
2 048 Physical Sectors

Outer Disk Administration
Zone
4 096 Physical Sectors

Middle Zone

Physicat-Sector(6b2E60)
Physical Sector (OD31FF)
Physical Sector (0D3200)

Physical Sector (OD54FF)
Physical Sector (0D5200)

Physical Sector (F2ADFF)
Physical Sector (F2AE00)

Physical Sector (F2CDFF)
Physical Sector (F2CEQ0)

Physical Sector F2D1FF)
Physical Sector (F2D200)

Physical Sector (F2D9FF)
Physical Sector (F2DAO00)

Physical Sector (F2E9FF)
Physical Sector (F2EAQ0)

sical Sectofs reserved for counting the number of OPC algorithms performed in the Outer Disk Test

Anpex-).

The relati® i i Mbe oD i j
Zone and the PhyS|caI Sector numbers. PSNODC to PSNODC +3 of the 4 PhyS|caI Sectors in the Outer Disk
Count Zone is determined by the following mathematical expressions:

PSNgpc = {(PSNopT) — (0D3200)}/(04) + (0D2600) for Layer 0, and

PSNopc = {(PSNopT) — (F2AE00)}/(04) + (F2D200) for Layer 1.

see: 21.4 Outer Disk Test Zone

8 192 Physical Sectors on each layer reserved for drive testing and OPC algorithms (see Annex |).
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Annex B
(normative)

Structure for Extended format information in the Data Zone

The ADIP Aux Frames in the Data Zone may be used to store information needed to suppo
_Thi

B{1 Extended format information

THe Extended Format Information consists of a table of contents (EFI TOC) and up-{616 distinct r¢g
contain additional format information. The EFI TOC defines the location and contents’of the regions
in [the Extended Format Information, see B.1.1. The EFlI TOC shall be steted’in the ADIP Al
(s¢e 14.4.1.1) in the Data Zone, starting at the ADIP word that has PhysicabADIP Address (00Q
regions of the Extended Format Information shall be located in the ADIP Aux/Frames in the Data Z¢

rt specific
annex only

gions that
contained
x Frames
000). The
ne and/or
copies of
recording

th the EFI

TQC and the VCPS-defined regions that are contained in.the ADIP Aux Frames in the Data Zong. The EFI
TQC consists of 8 consecutive copies of an ETOC block, where each ETOC block contains the complete EFI
TQC information (see B.1.1). The VCPS-defined hash region contains one or more copies of the PKB hash
value, as specified in the EFI TOC. The VCPS-defined DKB region contains one or more copies of the DKB,
as| specified in the EFI TOC. Gaps may exist between any two regions. All bytes in the ADIP Aux Frames in
thé gaps shall be set to (00).
0x0C000 0x0C800
A \4
EFI TOC gap hash region | gap | DKB region
5 \ AN Nbytes
/ ™, . \ %
' . | ok DKB |
16 bytes .,
—A \'\.\ # of copies specified in EFI TOC
hash hash | - | hash |
256 bytes # of copies specified in EFI TOC
Eroc | EToc | - | ETOC
Guupica
Figure B.1 — Example lay-out of Extended format information in ADIP

B.1.1 EFITOC

The EFI TOC starts at the ADIP word that has Physical Address (00C000). The length of the EFI TOC is 8

ADIP Aux Frames, which is equivalent to 2048 consecutive ADIP words. As shown in Figure B.1, the EFI TOC
consists of 8 consecutive copies of an ETOC block. The ETOC block consists of at most 16 Region
Descriptors, as defined in Figure B.2. The combined size of all Region Descriptors contained in the ETOC
block shall be no more than 256 bytes. Remaining bytes shall be set to all zeros, such that the size of the

ETOC block is exactly 256 bytes.

© ISO/IEC 2007 — All rights reserved
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Bit
7 6 5 4 3 2 1 0
Byte
0 : .

Region Descriptor #1
Region Descriptor #2
Region Descriptor #n

(00)

255 (00)

Figure B.2 — ETOC block

Region Descriptor #i: Region Descriptor #i contains information with respect.to the i-th region of the
Extended |Format Information (1 < i< n < 16). A Region Descriptor consists ‘ef-a Basic Region Descripfor
followed Hy zero or more Extended Region Descriptors. The format of a Basicy\Region Descriptor is defined|in
Figure B.3. The format of an Extended Region Descriptor is defined in Figure B.4.

Bit
7 6 5 4 3 2 1 0
Byte
0 (msb)
1 Region Type Identifier
2 (Isb)
3 Extent ‘ Version number
4 (msb) )
Region Start Address
5 (Isb)
6 (msb)
: Data Block Size
9 (Isb)
10 Repeat Count
11 Reserved ‘ Private
12 (msb)
: Alternative Location
15 (Isb)

Figure B.3 — Basic Region Descriptor

Region Type Identifier: The type of the data block that is contained in the region. Data blocks stored in
different regions having the same Region Type Identifier shall be identical.

Extent: The Extent bit shall indicate if this Basic Region Descriptor is followed by an Extended Region
Descriptor, as follows:

0: This Basic Region Descriptor is not followed by an Extended Region Descriptor.
1: This Basic Region Descriptor is followed by an Extended Region Descriptor.

Version Number: The revision of the data block type that is contained in the region.
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Region Start Address: If the data block is stored in the ADIP Aux Frames, the Region Start Address is given
as the Physical ADIP Address of the ADIP word that contains the first byte of the data block, divided by 256.
The Region Start Address shall be greater than or equal to (00C8). If the data block is not stored in the ADIP
Aux Frames, the Region Start Address shall be zero. In that case the Alternative Location shall be non-zero

and specify the location of the data block in the main data channel.

Data Block Size: The size in bytes of a single copy of the data block in the region. The Data Block
be set to zero if the data block is not contained in the ADIP Aux Frames.

Size shall

Repeat Count: The number of consecutive copies of the data block that are contained in the region. If the

Caunt shall be set to 0. The Repeat Count shall be set to zero if the data block is not contained \in
Ayx Frames.
Régserved: All reserved bits shall be set to “0”.

Prjivate: The Private bit shall indicate if a Drive is permitted to output the contents of the region, as f

0: A Drive is permitted to output the contents of the region.
1: A Drive is not permitted to output the contents of the region.

Al(ternative Location: In addition to, or alternative to storage in the ABIP"Aux Frames, the data blo
stored in a contiguous area of the main data channel. In that case; the Alternative Location specifi

k, Repeat
the ADIP

bllows:

Ck may be
s the first

PRhysical Sector Number of the location in the main data channelthat contains one or more copies ¢f the data

blgck. Otherwise, Alternative Location shall be set to zero. Note’that the format of the data block as|contained
in [the main data channel may be different from the format of the data block as contained in the |JADIP Aux
Frames.
Bit
7 6 5 4 3 2 1 0
Byte

0 (msb)

1 Region Type Identifier

2 (Isb)

3 Extent | Version number

4

: Reserved

15

Figure B.4 — Extended Region Descriptor
Re¢gion Type ldentifier: the Region Type Identifier shall be identical to the Region Type Identifier cgntained in
the preceding Basic Region Descriptor.
Extent: The Extent bit shall indicate if this Extended Region Descriptor is followed by another|Extended
R gir\n nQChripfnr’ as-follows-
0: This Extended Region Descriptor is not followed by another Extended Region Descriptor.
1: This Extended Region Descriptor is followed by another Extended Region Descriptor.

Version Number: the Version Number shall be identical to the Version Number contained in the preceding
Basic Region Descriptor.
Reserved: All reserved bytes shall be set to (00).
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Annex C
(normative)

Measurement of light reflectivity

C.1 Cal tion-method

The reflectivity of a disk can be measured in several ways. The two most common methods are:

— paralle] method,
— focusefd method.

For use in players the focused method with the help of a reference disk with known reflectivity is the most
relevant and easiest one, while for the calibration of the reference disk the parallel methiod-is easier.

When mepsuring the reflectivity in the focused way, only the light returned by the-reflective layer of the d|sk
(Rm) will fall onto the photo detector. The reflected light coming from the frontsurface of the disk and the light
coming frgm the parasitic reflections inside the disk will mainly fall outside theyphoto detector. Because in Te
parallel method only the “total” reflectance (R)) can be measured, a calGulation is needed to determine the
“main” reflectance from the reflective layer.

A good rdference disk shall be chosen, for instance 0,6 mm glass)disk with a golden reflective mirror. Th
reference [disk shall be measured by a parallel beam as shown ipFigure C.1

S

Figure C.1 — Reflectivity calibration

In this figyre the'following applies:

R = reflectance of the recording layer (including the double pass substrate transmittance)

rg = reflectance of the entrance surface

R, = reflectance as measured by the focussed beam (is by definition = R% )

lg = incident beam

R, = reflectance caused by the reflectivity of the entrance surface

R,, = main reflectance caused by the reflectivity of the recording layer

Rint = reflectance caused by the internal reflections between the entrance surface and the recording layer
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R, = measured value (Rg + R, + Rint)

The reflectance of the entrance surface is defined by:

2
rg = (n — 3 , where n is the index of refraction of the substrate.
n+

The main reflectance R, = R), - R -R;,y which leads to:

TH

Ng
re
su

Cc

Réflectivity in the unrecorded Information Zone

A

(1
(2

(3

Réflectivity insthe recorded Information Zone

A

w the arrangement is calibrated and the focused reflectance is a linear)function of the reflect
cording layer and the double pass substrate transmission, independenily)from the reflectivity of th
rface.

2 Measuring method

method of measuring the reflectance using the reference drive.
Measure the total detector current (/; + ;) from the reference disk with calibrated reflectance R
Measure the total detector current (## I5), from a groove track in an area of the disk under in
where the groove track and thetwo adjacent tracks on each side of the track to be measureq

been recorded.

Calculate the unrecorded disk reflectance Ry as follows

(11 +12),

Ry = R,
d mx ref

method of measuring the reflectance using the reference drive.

e reference disk shall be measured on a reference drive. The total detector current (/, + I,) obtained from
the reference disk, and measured by the focused beam is equated to Ry, as determined above.

vity of the
e entrance

ref

estigation
have not

“

)

Measure the total detector current (/, + I,), from the reference disk with calibrated reflectance H

ref

two adjacent tracks on each side of the track to be measured have been recorded.

(3) Calculate the recorded disk reflectance R4,y as follows:

l1a1

R
I1+/25X ref

Rian =

© ISO/IEC 2007 — All rights reserved
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Annex D
(normative)

Measurement of birefringence

D.1 Pri

retardatio

radial direction

Figure D.1 — Ellipse with ellipticity e = b/a and orientation 4
The orienfation & of the ellipse is determined by the orientation of the optical axis

0=y} n/4 1)
where y i the angle between'the optical axis and the radial direction.

The elliptigity, e = b/a, is/a-function of the phase retardation §

5 ?

When the phase retardation 3 is known the birefringence BR can be expressed as a fraction of the wavelength

D
Il
—
o

BR=""5nm (3)
T

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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D.2 Measurements conditions
The measurement of the birefringence specified above shall be made under the following conditions.

Mode of measurement in reflection, double pass through the substrate.

Wavelength A of the laser light 640 nm + 15 nm
Beam diameter (FWHM) 1,0 mm £ 0,2 mm
Angle B of Incidence In radial direction refatve 1o the 7,0 £ 0,72°

radial plane perpendicular to Reference Plane P

Disk mounting horizontally
Rotation less than 1 Hz
Temperature and relative humidity as specified in 8.1-1

D|3 Example of a measurement set-up

Whilst this Standard does not prescribe a specific device for measuring birefringence, the device shown
schematically in Figure D.2 as an example, is well suited for this méasurement.

f

: /
laser ——> @ : \ <«— photo detector

% < collimator lens
polarizer —
<« rotating analyzer

34 plate — (3 /

\l3.l
\g¥

disc [ \/ i_'_i 1

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

Lightfrom a laser source, collimated into a polarizer (extinction ratio ~ 10-9), is made circular by a| A/4 plate.
T | THEC PN £ 4l £l fod Lokt o 1 kb P 1 2l ot dat 4 = I t'
o UIIIVLIUILy UT U1C TOITTOUILICU IIHIII. o GIIaIyLUU IJy [} IUlGI.IIIH Al IGIyLUI daiiu d PIIULU UCLIOUULIUT. T U OUVUD y OCa |On

on the disk, the minimum and the maximum values of the intensity are measured. The ellipticity can then be
calculated as

92 = Imin 4)

max

Combining Equations (2), (3), and (4) yields

BR = &—ﬁarctan i

T max
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This device can be easily calibrated as follows
lin 18 set to 0 by measuring a polarizer or a 1/ 4 plate,
—  Imin = Imax When measuring a mirror

Apart of the d.c. contribution of the front surface reflection, a.c. components may occur, due to the
interference of the reflection(s) of the front surface with the reflection(s) from the recording layer. These a.c.
reflectivity effects are significant only if the disk substrate has an extremely accurate flatness and if the light
source hag-a-high-ceherence-
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Measuring conditions for operation signals

THe general system diagram shall be as shown in Figure E.1.

W

HF-signal f
|_

pre-amp's

e.g. Time Interval Analyzer

jitter analyzer

AC-coupling
EQ LPF
4-quadrant
photo-detector
— phase detector
—_ filter
| VCO
slicer PLL
all)data clock
edges signal

Figure E.1 — General diagram for jitter measurement

start/stop signal
from revolution pu

E.2 Open loop transfer function for PLL

The open-loop transfer function for the PLL shall be as shown in Figure E.2.

© ISO/IEC 2007 — All rights reserved
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Gain (dB)

A

-40 dB/decade

[aYa NN | m W] <l
=2V Up/ucuducT

0dB -, 75

» Frequency (kHz)

-40 dB/decade

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

E.3 Sliger

The slicer|shall be a 15t order, integrating feédback auto-slicer with a -3 dB closed-loop bandwidth of 5 kHz

E.4 Conditions for measurement

The bandidth of the pre-amiplifier of the photo detector shall be greater than 20 MHz in order to prevent
group-delay distortion.

Equalizer|{ 3-tap transversal filter with transfer function H(z) = 1,364 z2 - 0,182 (1 + z%)

Low-passffilter: . 6th order Bessel filter, f,, (-3 dB) = 8,2 MHz

Filtering-plus equalization:

- Gain variation: 1 dB max. (below 7 MHz)
- Group delay variation: 1 ns max. (below 7 MHz)

- (Gain at 5,0 MHz - Gain at 0 Hz) = 3,2dB + 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 shall be corrected.
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Gain (dB)
+6
B El S i 1N
— Equalizer <
v N
+3 ~ = - ~ > <

v \
/‘/ E li \\
qualizer +
,/ Bessel filter \

.
d .

~ rs
™ . ~ .
-3 Bessel filter T~
\ »
~
\ -
-6
0 5 Frequency (MHz) 10

Figure E.3 — Frequency characteristics for the.equalizer and the low-pass filter

E{5 Measurement

THe jitter of all leading and trailing edges over oné’revolution shall be measured.
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F.1 Measuring-method-forthe-differential phase-trackingerror——

The referd

of the diagonal pairs of elements of the quadrant photo detector shall be converted to binary,sign

independs
H(iw

The gain
signal am
other to p
individual
smoothing
amplifier.

Special aftention shall be given to the implementation of the circuit:because very small time differences hg
sured (1 % of T equals only 0,38 ns). Careful averaging‘is-heeded.

to be mead|

The averd
shall be

t =

where N i

F.2 Measurement of At /T without time interval analyzer

The relati
the amplit
The relatiq

ATVE =

'he low-pass filters shall be 1st order filters with a cut-off frequeney (-3 dB) of 30 kHz.

Annex F
(normative)

Measurement of the differential phase tracking error

nce circuit for the measurement of the tracking error shall be that shown in Figure F.1. Each-output

ntly after equalization of the wave form with the transfer function defined by:

=(1+1,6x107 xiw)/(1+47x 108 xiw)

the C1, C2 signals with low-pass filters and by subtracting by means of a unity gain differen

ge time difference between two signals from the diagonal pairs of elements of the quadrant detec

1
WZAt,-

5 the number of edges, both rising and falling.

e time difference E/T is represented by the amplitude of the tracking error signal provided t
ides of the C1 and-C2 signals and the frequency component of the read-out signals are normaliz
n between the'fracking error amplitude ATVE and the time difference is given by:

Bls

of the comparators shall be sufficient to reach full saturation on the outputsy even with minimgim
plitudes. Phases of the binary pulse signal edges (signals B1 and B2) shall be compared to eg
foduce a time-lead signal C1 and a time-lag signal C2. The phase comparator shall react to ea
edge with signal C1 or C2, depending on the sign of At;. A tracking error signal shall be produced

ch
ch

by
ial

for

at
d.

where:

Vpc
T,is

is the amplitude of the C1 and C2 signals
the actual length of the read-out signal in the range 3T to 14T

n.T is the weighted average value of the actual lengths
N.n.T is the total averaging time.

The specification for the tracking gain can now be rewritten by using the tracking error amplitude as follows:

0,50 x (Vp%) <ATVE 1,10 (VF’%) at 0,10 um radial offset.
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Figure F.1 — Circuit for tracking error measurements
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F.3 Calibration of the circuit

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=AL, Vpe At
T n T

The average runlength n of the 8-to-16 modulated signal is depending on the data content and the averaging
time. Thepefare the circuit shall be calibrated with a fixed frequency signal corresponding to a modulated

signal with 5T runlengths. For this purpose sinusoidal signals with a frequency of 2,616 MHz can be used:

Typically fhe pulses of signals C1 and C2 will be generated by some digital gate circuit with an output sigmal
switching petween ground and the supply voltage. This voltage swing is assumed to be about 5 yolts, howeyer,
depending on the applied technology, it may deviate from 5 volts significantly.

Because the formal specification for the DPD signal is:

0,50 _A?tsMO at 0,10 um radial offset,

the measyrement by means of ATVE is influenced by the actual values of Vpc and n. Therefore the following
calibratior] procedure shall be applied.

F.3.1 Saturation of comparators
Make sur¢ that the gain of the level comparators is such thatfor all actual input signal levels, the signals B1
and B2 are square wave signals. In this case the amplitudé of the signal TVE is independent of the amplitude
of the inpyt signals.

saturation area

A
\/

TVE signal
amplitude

0 >
Comparator input
stgnatrampiftude

Figure F.2 — Tracking error signal amplitude versus comparator input signal amplitude

F.3.2 Correction for n and Vpc

Because of the above mentioned deviations of n and Vpc, and possibly some other circuit parameters, a
correction factor K has to be determined, such that:

E/T (real) = K x ATVE (measured).
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This can be achieved in the following way:

a) Generate two sinusoidal signals A1 and A2 of frequency 2,616 MHz with a phase difference, and inject
them into the two equalizer circuits.

b) Measure the relation between A_t/T and ATVE , and determine K from Figure F.3:

K= AL/T (injected) . Now the set-up is ready for use.
ATVE (measured)
ATVET
1.2 *
theoretical line for
1.0 Vpc=5V and n=5
0.8 /
2N
0.6 e
0.4 ,/ example’of
) /e’ meéasured line
0.2 d
y”
0 02 04 06 08 1.0 12
AT
—>

Figure F.3 —ATVE versus At/T
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Annex G
(normative)

The write pulse wave form for testing

For different speed ranges, different write strategies can be used. This version of this document specifies

2 options:

— apul
pulse

— a Ca

sed write strategy, where each single mark is created by a number of subsequent separated._sh

D.

stle write strategy, where each single mark is created by one continuous pulseswith a pow

emphasis at the beginning and at the end of the pulse.

G.1 Pul

The write

sed write strategy

pulse waveform obtained from the NRZI data and the channel clock is shown in Figure G.1

consists of N-2 pulses, where N is the length of the NRZI pulse expressed. in channel clock cycles.

The write

pulse waveform for writing marks of length N > 4 consist of the top.pulse (Ttop), N-4 multi-pulses (Tmp) a
the last pylse (Tlp).

pulse waveform for writing marks of length N = 3 consists\of ‘'only the top pulse (Ttop)' The wilite

prt

er

nd

Pc
all

For optimum cooling down of the recording layer after writing a mark the power shall be switched to
between the trailing edge of the last write pulse and T, after the trailing edge of the NRZI data pulse. Pc sh
be < 0,1 mW.
T T 7 T 4l | | |
NRZ! channel bits <—>: 2Tw : : :<—>TW | | | !
| | | | | | | |
' RN I | | | |
' ) | Tmpl | | | | | |
| L I ig U PLL Y P, | | |
l thOp| I |«| [ [ —H—dl | | |
' S T B | | !
-ad-------- Jl ----- Y-- i — — : | | |
| | | | |
Pw ' | | ' | | |
: dTie | 11 : | | |
| | | CoTe b |
| | | |
' | | | o !
! | | | o |
} | —
A ! | . Pc [
Pb[ | | | ; | | |
v L omw | | ; T | |
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Figure G.1 — Write pulse waveform
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The nominal pulse width time T,,, and T,, shall be as indicated in the Physical format information in Table 3

an

din 14.4.2.2. The duration can be dependent on the writing speed:
Thp=m x%s Tw withm=4,5,.0r14 (025Ty < Ty, <0,875Ty)

Tp=nxYsTw  Withn=4,5 _0r24 (025Ty <Tp<15Ty)

The laser power shall be switched to the cooling level between each pair of separated pulses for at least

%46 Tw-

TH
ing

the writing speed:

TH

pu
inf

Af
lo
ing

the writing speed:

TH
up
ing
clg

e nominal pulse width time Tiop is dependent upon the length of the current mark (cmp-ulb s
icated in the Physical format information in Table 3 and in 14.4.2.2. The duration can alsg be dep

Tiop €M =3T) =ix YsTyy  withi=4,5,..0r40 (0,25 Ty < Tyop < 2.5 Tf)

Tiop (€M >4T) =jx Ys Ty, withj=4,5,..0r40 (0,25 Tyy < Tyop <25 Tw)

e nominal first pulse lead-time dTiop relative to the trailing edge of thexsecond Channel bit of the
Ise, is dependent upon the length of the current mark (cm). It shallybe as indicated in the Phys
prmation in Table 3 and in 14.4.2.2. The value of dT,, can alsoke dependent on the writing spee

dTiep (€M =3T) =px Ys Ty Withp=0,1,..0r24 (00 Ty < dTyp < 1.5 Tyy)

dTip (€M 4T) = q x YTy Withq=0, 1, .. or.242 (0,0 Tyy < dTyop < 1.5 Tyy)

er the last pulse of the each pulse train representing a runlength N, the power shall be switc
vest possible value during a time period T-after the trailing edge of the NRZI data pulse. T §
icated in the Physical format information<in’Table 3 and in 14.4.2.2. The value of T can be dep

Te=cx HgTw withc=16,17,70r32 (1,0 Tyy < Tc <2,0 Ty)

e position of the leading,edge and hence the length of the first pulse may be changed by dT .

icated in the Physigal-format information in Table 3 and in 14.4.2.2. If the previous space is
ck cycles, then df,g-shall be 0. The value of dT, can be dependent on the writing speed:

dTie (P =8M=ux ¥z Ty Wwithu=0,1,..0r4 (0,0 Ty <dTje <0,25Ty)

dTslPs=4T) =vx YTy Wwithv=0,1,.0r4 (0,0 Ty <dTe <0,25Ty)

hall be as
endent on

NRZI| data

cal format
d:

ned to the
hall be as
endent on

lependent

on the length of the jprevious space (ps). This feature is called “thermal balancing”. dT,, shall be as

6 channel

dTie (P =5T) =W x }{sTyy Wwithw=0,1,..0r4 (0,0 Ty <dTje <0,25Ty)

NOTE

(dT,¢ will give a delay and reduce the length of the first pulse as indicated in Figure F.1)

The length of the cooling gap might have some influence on the position of the leading edge of the next written

mark, especially in the case of a short space. Therefore some fine-tuning between dT, and T, possibly could improve the
recording characteristics of the disk.

The values for Pw, and Pb are determined according to the OPC algorithm (see Annex I). An example of the
write pulse waveform is shown in Figure G.2.
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« 3T ) 3T - 8T
mark space NRZI data mark

A I I N A L% :

| 3T | | | | | | |
— | write pulse . : . . . ! :

1 L1 L] L
fine-tuning of leading edge shift for
thermal balancing thermal balancing

Figure G.2 — Example of a Multiple-pulse

G.2 Castle write strategy

The write|pulse waveform obtained from the NRZI data and the channel Clock is shown in Figure G.3] It
consists of an uninterrupted pulse with a power boost at the beginning and\at the end.

The write| pulse waveform for writing marks of length N =3 is a.pulse with a length T\5. The write pulse
waveform|for writing marks of length N > 4 is a pulse with a length.Tj; + (N-3)xTy.

The additipnal power dPw shall be applied during the whole*write pulse for the 3T mark (T 3) and during Ttop
and Tg.q [at the beginning respectively at the end of the write pulses for the > 4T marks. It shall be |as
indicated in the Physical format information in Table 5 and’in 14.4.2.3.1.

dPw 22;0 xPw withy =0, 1, .. or 255 (0,00:Pw < dPw < 1,275 Pw)

NRZI channel bits

|

I 1 I | | |

: : | : | :
[ I 1 1 ] ] | I

T

: : : : : N : : :
: T : : : L Tia * (n-3)XTyy :
I ] e 1 I 1 I ) 1 1 1
: : L : : : D Top 1 Tenar
1 | 1 1 | 1 | i g | T 1
By I I I L [ I I I 1
e A I L N I : :
L S 1 S A
| 1 1 C 1 o | 1 | | 1
Pw I I ) o I I I I I
1 1 1 1 : 1 1 1 1 1 1
| I 1 I Pgcl ! 1 ] ] 1 | I 1
1 I 1 1 I I Ppl ! I 1 | I 1
1 I 1 [ 1 1 I I 1 | I [

Figure G.3 — General Castle waveform

126 ® ISO/IEC 2007 — Al rights reserved


https://standardsiso.com/api/?name=26a866d89060741bf3244bd6f9bd7035

ISO/IEC 25434:2007(E)

The nominal pulse width time T3 shall be as indicated in the Physical format information in Table 5 and in

14

4.2.3.1. The duration can be dependent on the writing speed:

Tig =k x ¥g Twy with k = 16,17, .or48 (1,0 Ty < T;3 < 3,0 Tyy)

The nominal pulse width time T, shall be as indicated in the Physical format information in Table 5 and in

14

4.2.3.1. The duration can be dependent on the writing speed:

Tiop =1 % Yo Tw withi=4,5, .. or 32 (0,25 Ty < Tiop < 2.0 Ty)

Th
ing
on

Be

e nominal pulse width time T4, is dependent upon the length of the current mark (cm). t's
icated in the Physical format information in Table 5 and in 14.4.2.3.1. The duration can also\be
the writing speed:

Teng (GM=4T)=mx ¥ Ty withm=4,5,.0r32 (0,25 Ty < Teng < 2,01%)

Teng €M >5T)=nx YsTyy  withn=4,5,.0r32 (0,25 Ty < Tend<2.0 Ty)

nall be as
lependent

cause of limitations in certain implementations, the following constraints shall be kept until further notice:

Tdhg (@any mark) < T\3 and T3 + (n-3)xTy — Ttop —Teng (€M =n) > ‘%6 d\y for each n > 4 (the power level Py,
shill be kept for at least 0,25 Tyy)
Atlhigh recording speeds, optimum cooling down of the recordinglayer after writing a mark is needed. For this
purpose the bias power shall be switched to Pc between theitrailing edge of the write pulse and T after the
trdiling edge of the NRZI data pulse. Pc shall be < 0,1 m\W. T shall be as indicated in the Physical format
information in Table 5 and in 14.4.2.3.1. The value of JCan be dependent on the writing speed:

Tc=p X%(STW withp =16,47,..0r32 (10T, <Tc<2,0Ty)
THe position of the leading edge and hence'the start position of the pulse may be corrected by dT . gependent
uplon the length of the previous space (ps)--This feature is called “thermal balancing”.
dT|,e shall be as indicated in the Physical format information in Table 5 and in 14.4.2.3.1. If the previpus space
is -6 channel clock cycles, then.dT . shall be 0. The value of dT , can be dependent on the writing speed:

dTe (ps =3T) = u x %6 Tw withu=0,1,..or4 (0,0 Tyy <dT ;g < 0,25 Ty)

dT, (ps =4T) = %6 Tw withv=0,1, .. or4 00Ty <dT g <0,25Ty)

dT) (ps.=5F) = w x %6 Tw withw =0, 1, ..or4 00Ty <dT g <0,25Ty)

(dTjgwill give a delay and reduce the length of the pulse as indicated in Figure G.4)
NOTE Thefengthof thecootmggap might frave-some-mftuence o the positiomrof theteadimgedgeof thehext written

mark, especially in the case of a short space. Therefore some fine-tuning between dT, and T, possibly could improve the
recording characteristics of the disc.

The values for Pw, and Pb are determined according to the OPC algorithm (see Annex I). An example of the
write pulse waveform is shown in figure G.4.
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mark
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8T
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Lt )

mark

dT,

G.3 Ris

fine-tuning of
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Figure G.4 — Example of a Castle waveform

p and fall times

leading edge shift

for thermal balancing

The rise imes, T,, and fall times, Ty, as specified in Figure G.5 shall not exceed 2 ns for the pulsed wijite

strategy a

Possible g

128

nd 1,7 ns for the Castle write strategy.
vershoots shall be < 20 % of the step size P.
Twidth1 Twidth2
: XA ¢

0.1P,

0.5P,

Yo

P,| |0.9P;
N
N __

Figure G.5 — Rise Times and Fall Times
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