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Foreword

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

lectrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees

established by the respective organization to deal with particular fields of technical activity.
technical committees collaborate in fields of mutual interest. Other international organizations,
and ngn= —i—ttat i ; i - i

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ional Standards are drafted in accordance with the rules given in the ISO/IEC Directives

ISO and IEC
governmental
of information

Part 2.

The mjain task of the joint technical committee is to prepare International Stahdards. Draft International

Standdrds adopted by the joint technical committee are circulated to national bodies for voting.

an Intefnational Standard requires approval by at least 75 % of the national bodies casting a vofe.

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

ISO/IELC 29642 was prepared by Ecma International (as ECMA-374) and was adopted, under
track grocedure”, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in |
approvgl by national bodies of ISO and IEC.

Publication as

bject of patent

A special “fast-
arallel with its
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Introducti

on

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. Numerous standards have been developed by TC31 and published by Ecma, almost all of
which have also been adopted by ISO/IEC under the fast-track procedure as International Standards.

In June 2006
rewritable opt
standard (ISO
project and stg

This Internatio
recording on o
disk and the ¢
capacity of 17,

This Internatio
developed in
between syste

a group of Companies proposed to TC 31 to develop a standard for 120 mm~dug
cal disks using Phase Change recording technology and based on the DVD.(“\Resd

rted the work that has resulted in this International Standard.

nal Standard specifies two Types of rewritable optical disks, one (Type’S9) making
nly a single side of the disk and yielding a nominal capacity of 8,55, Gbytes or 2,66 Gby
ther (Type D18) making use of recording on both sides of the:disk and yielding a
1 Gbytes or 5,32 Gbytes per disk.

hal Standard, taken together with a standard for volume and file structure, such as for in
Ecma Technical Committee TC 15, provides the reguirements for information inter
ms.

| layer
d-Only

IEC 16448) and the +RW format (ISO/IEC 17341 and ISO/IEC 26925). TC 31 ladopted this

use of
tes per
ominal

stance
change

viii
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Information technology — Data interchange on 120 mm and 80
mm optical disk using +RW DL format — Capacity: 8,55 Gbytes

and

2,66 Gbytes per side (recording speed 2,4x)

1 Sq

This |
rewrita
and un
interch
phase

This In
disks h
dimeng

This In

tw

er

th
d

This In
standa

thé conditions for conformance,

th¢ environments in which the disk is to betested, operated and stored,
th
inL

the format of the information_on the disk, including the physical disposition of the tracks a

cope

nternational Standard specifies the mechanical, physical and optical characteristig
ble optical disks with capacities of 8,55 Gbytes and 17,1 Gbytes. It specifies.the quality q
recorded signals, the format of the data and the recording method, thereby allowing
hnge by means of such disks. The data can be written, read and overwWritten many ti
change method. These disks are identified as +RW DL.

ernational Standard also specifies 80 mm disks with capacities ©f'2,66 Gbytes and 5,32

ave the same characteristics as the 120 mm disks, except for-some parameters related
ions. All parameters unique for the 80 mm disks are specified in Annex A.

ernational Standard specifies

D related but different Types of this disk (see clause 7),

mechanical, physical and dimensional characteristics of the disk, so as to provi
rchange between data processing systems,

or correcting codes and the coding method,

characteristics,of\the signals recorded on the disk, thus enabling data processing syste
a from the disk.

ternational Standard provides for the interchange of disks between optical disk drives. T
rd for volume and file structure, it provides for full data interchange between data process

s of 120 mm
f the recorded
for information
mes using the

Gbytes. These
to the smaller

le mechanical

hd sectors, the

ms to read the

ogether with a
ing systems.

2 Conformance

2.1 Optical disk

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

2.2 Generating system

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

© ISO/IEC 2007 — All rights reserved
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2.3 Receiving system

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

2.4 Compatibility statement

A claim of conformance by a Generating or Receiving system with this International Standard shall include a
statement listing any other standards supported. This statement shall specify the numbers of the standards,
the optical disk types supported (where appropriate) and whether support includes reading only or both
reading and writing.

3 Normat

The following
references, of
document (inc

ISO/IEC 4873:
for implementa

ve references

referenced documents are indispensable for the application of this document. For
ly the edition cited applies. For undated references, the latest editionCof the refg
uding any amendments) applies.

1991, Information technology — ISO 8-bit code for information interChiange — Structure an
tion

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

ISO/IEC 1644

ISO/IEC 1734
+RW Format —

ISO/IEC 17344
+R Format — Q

ISO/IEC 25434
8,65 and 2,66

ISO/IEC 26924
interchange or
Side (Recordir
ECMA-287, S4

The efficiency

:2002, Information technology — 80 mm DVD — Read-enly disk

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

|:2006, Data interchange on 120 mm and 80 mm Optical Disk using +R DL Format — C4
Gbytes per Side (Recording speéd 2,4x))

:2006, Information technolegy — Digital storage media for information interchange -
120 mm and 80 mm Optical Disk using +RW HS Format — Capacity: 4,7 and 1,46 Gby/
g speed 8X)

fety of electronie_équipment — 29 edition (December 2002)

and data reliability of +RW DL disks can be improved by the use of Background Formatt

Defect Manag¢ment. An.example of such a system is referred to in Annex N.

Unauthorized

Copying and/or redistribution of video data that is recorded in the DVD+R/+RW Video

dated
renced

d rules

k using

k using

pacity:

— Data

tes per

ng and

Format

can be preven

od h\JI nlr_\lr_\lying the Video Content Protection Q\Jlefnm as referred toin Annex Q

4 Terms and definitions

For the purpos

4.1
Channel bit

es of this document, the following terms and definitions apply.

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

1)

ISO/IEC 25434:2006 has been cancelled and replaced by ISO/IEC 25434:2007.
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4.2
Clamping Zone
annular part of the disk within which the clamping force is applied by the clamping device

43

Digital Sum Value (DSV)

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

4.5

dummy substrate
layer which may be transparent or not, provided for the mechanical support of the disk“and, in $ome cases, of
the recprding layer as well

4.6
entrance surface
surfacg of the disk onto which the optical beam first impinges

4.7
field
subdivision of a sector

4.8
groove
trench-like feature of the disk, applied before thecrecording of any information, and used to define the track
location

NOTE The groove is located nearer to the entrance surface than the so-called land in between the grooves. The
recordirjg is made on the groove.

49
interlepving
procesp of reallocating the physical sequence of units of data so as to render the data more immune to burst
errors

410

mark
featurg of the récording layer which may take the form of an amorphous domain, a pit, or any other type or
form that cantbe sensed by the optical system

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

411

phase change

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

412

Physical Sector

smallest addressable part of a track in the Information Zone of a disk that can be accessed independently of
other addressable parts of the Zone

413

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

© ISO/IEC 2007 — All rights reserved 3
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414
Reed-Solomo
error detection

4.15
Reference vel

n code (RS)
and/or correction code

ocity

linear velocity that results in the nominal Channel bit rate of 26,156 25 Mbit/s

4.16
space

feature of the recording layer which may take the form of a crystalline, a non-pit, or any other type or form that

can be sensed

by the optical system

NOTE The

417

spacer
transparent la
which are accs

4.18
substrate
transparent lay
beam accesse

4.19
track
360° turn of a

4.20
track pitch
distance betwg

4.21

VCPS

Video Content
method to pre
DVD+R/+RW

4.22
wobble
continuous sin

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

er of the disk, provided for achieving an accurate separation of the pain'of recording
ssed by the optical beam through the same entrance surface

er of the disk, provided for mechanical support of the recordinglayer, through which the
s the recording layer

continuous spiral

en adjacent track centrelines, measured'in a radial direction

Protection System
ent unauthorized copying-and/or redistribution of video data that is recorded in the
ideo Format

Lisoidal deviation of the track from the average centreline

NOTE Location jnformation is included as phase modulated data in the wobble.

4.23

zone

annular area of the disk

5 Conventions and notations

5.1 Representation of numbers

layers

optical

A measured value may be rounded off to the least significant digit of the corresponding specified value. For
instance, it implies that a specified value of 1,26 with a positive tolerance of + 0,01 and a negative tolerance
of - 0,02 allows a range of measured values from 1,235 to 1,274.

Numbers in de

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

The setting of bits is denoted by ZERO and ONE.

Numbers in binary notations and bit patterns are represented by strings of digits 0 and 1, with the most
significant bit shown to the left. In a pattern of n bits, bit b,_4 shall be the most significant bit (msb) and bit by
shall be the least significant bit (Isb). Bit b,,_1 shall be recorded first.

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

In each data field, the data is recorded so that the most significant byte (MSB), identified as Byte 0, shall be

recorded first and the least significant byte (LSB) last.

In a field of 8n bits, bit b(g,,_1) shall be the most significant bit (msb) and bit by the least significa
Bit b(g4-1) shall be recorded first.
5.1 Ngmes
The ngmes of entities, e.g. specific tracks, fields, etc., are given with an initial capital.
6 List of acronyms
a.c. alternating current NA Numerical Aperture
ADIP Address in Pre-groove NRZ Non Return to Zero
ASM Asymmetry NRZI Non Return to Zero Inverted
BP Byte Position NSL Normalized Slicing Level
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
CLVv Constant Linear Velocity PBS Polarizing Beam Splitter
d.c. direct current Pl Parity of Inner-code
DCB Disk Control Block PLL Phase Locked Loop
DCC d.c. component suppression Control PO Parity of Outer-code
DOW Direct OverWrite PP Push-Pull
DSV Digital Sum Value pp peak-to-peak
ECC Error Correction Code PSN Physical Sector Number
EDC Error Detéection Code PTP Parallel Track Path
El Extended. Information RIN Relative Intensity Noise
FBA FirsttBackwards-formatted Address RPM Revolutions per Minute
FDCH Formatting DCB RS Reed-Solomon code
HF High Frequency RSV Reserved
ID ldentification Data (in use by specific applicatid
IED ID Error Detection code RUN Recording UNit
LPF Low Pass filter SNR Signal to Noise Ratio
LSB Least Significant Byte SPS Start Position Shift
Isb Least Significant Bit SYNC Synchronization code
LSN Logical Sector Number
LWA Last Written/forwards-formatted
Address
MSB Most Significant Byte
msb Most Significant Bit

© ISO/IEC 2007 — All rights reserved
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7 General

description of the optical disk

The optical disk that is the subject of this International Standard consists of two substrates bonded together by
an adhesive layer, so that the recording layer(s) is (are) on the inside. The centering 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. This International 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

re
TH

Data can be w|
layers and c3
amorphous an
effect as the d

Figure 1 show
accessed from
to the entrancs

The beam acc

Layer 1 is acc
be semi-transg

In the Type S
Layer and Spa

cording layers. From each side of the disk only one pair of recording layers can be acqd
e capacity is 17,1 Gbytes for the 120 mm sized disk and 5,32 Gbytes for the 80 mm(size

ritten onto the disk as marks in the form of amorphous spots in each of the crystalline re
n be overwritten with a focused optical beam, using the phase change* effect b
i crystalline states. The data can be read with a focused optical beam, usingthe phase
fference in the reflectivity between amorphous and crystalline states.

5 schematically the two Types. The two layers forming a pair of\recording layers that
one side of the disk, are identified as Layer 0 (LO) and Layer A'(L1). Layer O is the layer]
surface.

bsses Layer 0 through a transparent substrate of the disk.

bssed through the same transparent substrate, through Layer 0, which for this purpose
arent, and through a transparent spacer.

D disk, generally Layer L1 is placed on the*Dummy Substrate and the functions of Ad

cer Layer are combined.

lEntrance surface

|

«— Substrate

l«— Recording Layer 0

] [«—— Spacer / Adhesive Layer
<——— Recording Layer 1
<«— Dummy Substrate

essed.
d disk.

cording
btween
change

can be

nearer

has to

hesive

ek .
LTItdarice suliacc

\ 4

i

T —

Figure 1 — Types of +RW DL disk

Substrate
Recording Layer 0
Spacer

Recording Layer 1
Adhesive Layer
Recording Layer 1
Spacer

Recording Layer 0
Substrate

N

Type D18

/

1

Entrance surface
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8 General Requirements
8.1 Environments

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

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

No corjdensation on the disk shall occur. Before testing, the disk shall be conditioned in this, gnvironment for
48 h minimum. It is recommended that, before testing, the entrance surface of the disk ‘shall be cleaned
accord|ng to the instructions of the manufacturer of the disk.

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

8.1.3 |Operating environment

This Infernational Standard requires that a disk which meets all requirements of this Internationpal Standard in
the spegcified 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
relativg humidity: 3 % to 85 %
absolufe humidity: 1 g/m3 ta30’g/m3
atmospheric pressure: 60 kPa,tor106 kPa
temperature gradient: 10.°€/h max.

relativg humidity gradient: 10 %/h max.

No corldensation on the disk shall oc¢ur. If the disk has been exposed to conditions outside thgse specified in
this clduse, it shall be acclimatized.in’an allowed operating environment for at least 2 h before upe.

8.1.4 |Storage environment

The stprage environment.is defined as the environment where the air immediately surrounding the disk shall
have the following properties:

temperature: —-10°Cto 55 °C
relativg humidity: 3 % to 90 %
absolute humidity: 1 g/m3 to 30 g/m3
atmospheriec pressure: 60 kPa to 106 kPa
temperature gradiernt: 5 Cirmmax:
relative humidity gradient: 10 %/h max.

No condensation on the disk shall occur.

8.1.5 Transportation
This International Standard does not specify requirements for transportation; guidance is given in Annex M.

8.2 Safety requirements

The disk shall satisfy the safety requirements of Standard ECMA-287, when used in the intended manner or in
any foreseeable use in an information processing system.

© ISO/IEC 2007 — All rights reserved 7
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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.

9 Referen

ce Drive

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

9.1 Optical slystem

The basic set-
parameters is

up of the optical system of the Reference Drive used for measuring the (over)write ar
shown in Figure 2. Different components and locations of components are permitted, p

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

The optical sy
minimized so 4

The combinati

stem shall be such that the detected light reflected from the entrance surface of the
s not to influence the accuracy of the measurements.

bn of the polarizing beam splitter C and the quarter-wave platé D shall separate the e

optical beam ffom the laser diode A and the reflected optical beam from the optical disk F. The beam sy

shall have a p-

During measu
measurements
limited dimen

transversal opfical magnification from the disk to its conjugate plane near the quadrant photo detector G.

s intensity reflectance ratio of at least 100.

on the layer under investigation. To cope withnthese effects, the photo detector shg
5ions. Its length and width shall be between™M x 9 ym and M x 12 um, where M

/
/1 Hi Read Channel 1
A >
G Hs *
/ I
a b + + F H, Read ChannelZ
I H4 - "
Tangential
Iy le track S
direction Iy [y |15 |1y
G
A F |

d read
ovided

disk is

htrance
litter C

ements on one layer of a dual-layer disk, light reflected from the other layer can influepce the

Il have
is the

A Laser diode F Optical disc o

B Collimator lens G 4 quadrant photo detector

C Polarizing beam splitter H,, Hy, Hy, Hy d.c. coupled amplifiers

D Quarter-wave plate Lo los 1o 1y Output currents from photo detector G
E Objective lens Iy, 15 Summed output currents of Hg, H,

Figure 2 — Optical system of the Reference Drive
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9.2 Optical beam

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

10
a) Wavelength (%) 655nm "
-5nm

b) Numerical aperture of the objective lens (NA) 0,65 + 0,01

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 35 % to 50 % of the maximum intensi
objective lens direction and 45 % to 60 %
in the tangential direction.
f)  Pqlarization of the light Circular
g) Ngrmalized detector size 80 um2 < S/ M2 < 144,im?

where S is the total surface of the quadrant photo detector

h) Read power (average) 1,2 mW £ 0,1TmW

(¢l.c. or HF modulated with a frequency >400 MHz)

i)  Write power and pulse width see Anpex G
j)  Relative Intensity Noise (RIN )* of the laser diode -134‘dB/Hz max.
*RIN (dB/Hz) = 10 log [(a.c. light power density / Hz)./ d.c. light power]

9.3 Rdad channel 1

Read
Read

ghannel 1 shall be provided to generate-signals from the marks and spaces in the recorg
hannel shall be used for reading the-user-written information, using the change in re

marks jand spaces due to the phase change effect. The read amplifiers after the photo detectg
channgl shall have a flat response within-1 dB from d.c. to 20 MHz.

For mdasurement of jitter, the characteristics of the PLL and the slicer, etc. are specified in Ann

9.4 Digk clamping

For mgasuring, the disk shall be clamped between two concentric rings covering most of the (
(see 10.5). The tapiclamping area shall have the same diameters as the bottom clamping area

y in the radial

ing layer. This
flectivity of the
rs in the Read

px E.

Clamping Zone
Figure 3).
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dmt

Clamping shall| occur between
+0,5mm +0,0mm
din =22)3 mm and dgy =32,7 mm
-0,0mm -0,5mm

The total clam

of force generated by the clamping force and the chucking force)F, exerted on the rim of the centre holg

disk, F, shall n
The tapered c(
9.5 Rotation
The actual ro

3,83 m/s £ 0,0
counter-clockw

The actual rot
parameters ar
Zone of the dis

9.6 Wobble ¢

Figure 3 — Clamping and chucking conditions

ping force shall be F; =2,0 N+0,5 N. In order toprevent warping of the disk under the n
ot exceed 0,5 N (see Figure 3).
ne angle, a, shall be 40,0° + 0,5°.
of the disk

ation speed for reading the-disk shall be such that it results in the Reference veld

B m/s at the nominal Channel bit rate of 26,156 25 Mbit/s. The direction of rotation §
ise when viewed from, the objective lens.

btion speed (vagtdal) for writing the disk shall be such that it includes all velocities fo

k (see 14441 and 14.4.2).

hannel (Read channel 2)

homent
b of the

city of
hall be

which

p specified in.the Physical format information in the ADIP Aux Frames in the Lead-in/L¢ad-out

Read channel

2of thedrive provioes e wobDDIe signals tocontrot the access to adaressedtocations

on the

disk during writing. The wobble signal is generated in Read Channel 2 as a signal (/1 - /5) related to the
difference in the amount of light in the two halves of the exit pupil of the objective lens. The read amplifiers
after the photo detectors in the Read channel shall have a flat response within 1 dB from d.c. to 20 MHz.

9.7 Tracking channel (Read channel 2)

Read channel 2 of the drive provides the tracking error signals to control the servos for radial tracking of the
optical beam. The radial tracking error 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 method of generating the axial tracking error is not specified for the Reference Drive.

10 © ISO/IEC 2007 — Al rights reserved
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For measuring the disk characteristics, the focusing of the optical beam on the recording layer under test shall
be optimized for each recording layer independently. The criterion for the best focus shall be maximum
modulated signals (see 29.2.2).

9.8 Reference servo systems

9.8.1 Normalized servo transfer function

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

1 3iw
VSNV LA
H{ (o) =§xL—UJ X Y (1)
10} 1+ 1®
30)0

where: 1=+4/-1,0=2nfand og=2n1f,

and 7, is the 0 dB crossover frequency of the open-loop transfer function.

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

lead break frequency: f; =1 / 3

lag break frequency: f, =1, x 3

Anothgr frequency of importance is the frequency fy at which a sinusoidal displacement with an amplitude
equal fto the maximum allowed residual tracking, efror e.,,, corresponds to the maximum expected
acceleration o5, This frequency can be calculated.-as follows:

£ _i %max
W = /_

21\ emax
Because the tracking error signals fram the disk can have rather large variations, the tracking ¢rror signal fed

into egch reference servo loop shall' be adjusted to a fixed level (effectively calibrating the tgtal loop gain),
such tq guarantee the specified bandwidth.

9.8.2 | Reference Servo for Axial Tracking

The crpssover frequency of the normalized servo transfer function (Hy) for axial tracking, fy = |o ¢ / (2r) shall
be given by equation (2), where o,,, is the maximum expected axial acceleration of 8,0 m/s2, which is
multiplied by a factor m = 1,5 for servo margin. The tracking error e,,,, caused by this mxa,,,,, shall be
0,20 pm.

Thus the.crossover frequency fq shall be given by

“2r\ e ~ 2710,20x10°°

max

fo 1\/3><m><amax _L\/ 3x1,5x8 21 KHz @)

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

Bandwidth from 100 Hz to 10 kHz

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

© ISO/IEC 2007 — Al rights reserved 11
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Bandwidth from 26 Hz to 100 Hz

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

1) 41,7dBat100Hz (| 1+Hg| at 100 Hz - 20 % )
2) 452dBat100 Hz (|1+Hg| at 100 Hz +20 %)

3) 651dBat26Hz  (|1+Hg| at26 Hz-20 %)

4) 85,1dB af26Hz—(1+H | at 26 Hz - 20 % + 20 dB )

Bandwidth from 9,5 Hz to 26 Hz

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

(Gain (dB)

B5,1 Lo : |
80 :\

55,1
60

(15,2
11,7

20

AN

0 E E v
-10 A

1 9,5.\\26 100 1000 10000 100000
Frequency (Hz)

Figure 4 — Reference servo for axial tracking

9.8.3 Refergnce Servo for Radial Tracking

The crossover frequency of the normalized servo transfer function (Hg) for radial tracking, fo = wo / (2r) shall
be given by equation (3), where «,,, is the maximum expected radial acceleration of 1,1 m/s2, which is
multiplied by a factor m = 1,5 for servo margin. The tracking error e caused by this mxa,,,, shall be
0,022 pym.

max’

Thus the crossover frequency fj shall be given by

fozl 3xmMxamy _ 1 MZQA kHz (3)
27 € max 27\ 0,022x10~
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open loop transfer function H of the Reference Servo for radial tracking, |1+H| is limited as

schematically shown by the shaded region of Figure 5.

Bandw
[1+H |
Bandw

[ 1+H]

1) 3,7dBattooHz \i """'si at o0 HZz=20%)
2) 472dBat100Hz (| 1+Hg| at 100 Hz + 20 % )
3) 636dBat282Hz (|1+Hg| at28,2 Hz-20% )

4) 896dBat282Hz (|1+Hg| at28,2 Hz-20% + 20 dB)

Bandwidth from 9,5 Hz to 28,2 Hz

[ 1+H |

idth from 100 Hz to 10 kHz
shall be within 20% of | 1+Hg | .

idth from 28,2 Hz to 100 Hz

shall be within the limits enclosed by the following four points.

shall be between 65,6 dB and 85,6 dB.

Gain (dB)

856 | - | |
80 —

65,6
60

47,2
43,7

20 : | \
S a; N
-10 A
1 95 282 100 1000 10000 100000

Frequency (Hz)

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

10 Dimensional characteristics

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

< d, >
» d, N
de >
ds

ds

d,—>
OONC o o T\
viey ® E 1% transition area View A

2"'transition ared

Clamping zoné
3"transition ‘atea
Information~Zone
Rim area

A

A

7y
e >
5

] e,
4 | Az |
h5 e, hs h4 e
View A - Transition areas and Clamping zone

< d;
< dz

View B - Rim area

Figure 6 — Physical disk dimensions
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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

Clampi

ng 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 (see Figure 6).

10.2 Overall dimensions

The dig
dy

The ce

ddubstrate =19,00 mm

The ho

dy

The cd
chamfd

hs

The thi

€1

k shall have an overall diameter (for 80 mm disk see Annex A)
=120,00 mm % 0,30 mm
htre hole of a substrate or a dummy substrate shall have a diameter (see Figure 7)

40,15 mm
—0,00 mm

le of an assembled disk, i.e. with both parts bonded together, ‘shall have a diameter
= 15,00 mm min.

Error! Objects cannot be created from editing field codes.

Figure 7 — Hole diameters for an assembled disk

rners of the centre hole shall be frée of any burrs or sharp features and shall be
red by

=0,1 mm max.
ckness of the disk shall be

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

rounded off or
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10.3 First transition area

In the area defined by d, and

dy = 16,0

mm min.

the surface of the disk is permitted to be above Reference Plane P and/or below Reference Plane Q by

0,10 mm max.

10.4 Second transition area

This area shal
dy =22,0

In this area th
and/or Q.

10.5 Clampi
This Zone sha
ds = 33,0

Each side of t
Reference Pla

In the Clampin

extend between diameter d3 and diameter
mm max.

p disk may have an uneven surface or burrs up to 0,05 mm max. beyond Reféerence Pl

hg Zone
| extend between diameter d4 and diameter
mm min.

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

g Zone the thickness e, of the disk shall be

2
e, =1,20 im0
-0,10 mm

10.6 Third transition area

This area shal
dg = 44,0
In this area thg

hy=0,25

extend between diameter dg and diameter
mm max.

top surface is permitted to be above Reference Plane Q by

mm-max.

anes P

that of

or below Reference Plane Q by

hy = 0,170 mm max.

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

hz = 0,10 mm max.

or below Reference Plane P by

hy = 0,25 mm max.

16
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10.7 Information Zone

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

dz

10.7.1

=117,5 mm min (for 80 mm disk see Annex A).

Sub-division of the Information Zone

The main parts of the Information Zone are (see Figure 8):

- on

e 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 contiguo

- tw
- tw

The bs
at diani

dg

which i

The Le
as the

The er
diamet|

dg
which i

The ra
0,20 m

b Middle Zones
b Outer Drive Areas.

ginning of the Data Zone on Layer 0 and the default end of the Data ZonenLayer 1 s
eter

— +0,00 mm
=48,00 MM 040 mm

5 the end of the Lead-in Zone on Layer 0 and the default beginning of the Lead-out Zone

ad-out Zone shall start immediately after the Data Zone’on-Layer 1 and end at about the
start of the Lead-in Zone (see also 16.1).

d of the Data Zone on Layer 0 and the beginning of the Data Zone on Layer 1 shal

Ber
= 116,00 mm max,

5 the beginning/end of the Middle Zenes (for 80 mm disk see Annex A).

m max.

us Data Zone)

hall be located

on Layer 1.

same location

be located at

dial misalignment (JAR|) between the outer edges of the Data Zones on Layer 0 and Layer 1 shall be

© ISO/IEC 2007 — All rights reserved

17


https://iecnorm.com/api/?name=5011cf9f220105fb984eba2cea944851

ISO/IEC 29642:2007(E)

R=22mm R=234mm R=24mm R =58 mm
= norr?inal non?inal norr|1ina| norr|1inal
| | | |
' ' ' AR ! Middle Outer Drive
I Lead-omIJt Zone I Data Zone I hZone 1 Area 1
Layer 1 NI | —
| Final Zone | | <« |
| | | spiral direction |
Spacer | ! | | Middle Outer Drive
| Lead-in Zone ' /\ Data Zone | Zone0  AreaO0
Layer 0 [T /O =
. Initial Zone . [ A\ » .
' ' ' spiral direction '
Substrate
Optical ntrance surface
beam
Figure 8 — Layout of the Information Zone
10.7.2 Track|mode

+RW DL diskg
starting on La
diameter towa
Figure 8).

The spiral trac

10.8 Rim area

The rim area i
both extend bsg

he = 0,11

The outer cor
chamfered by

hy=0,2m

shall only use the so-called Opposite Track PathOFP) mode. In this mode, tracks a
yer O at the inner diameter of the Information.Zone, continuing on Layer 1 from th
[ds the inner diameter. Thus, there is a Middle..Zone at the outer diameter on both laye

is running from the inside to the outsideon Layer 0 and in the reverse direction on Laye

that area extending from diameter d7 to diameter d,. In this area the surfaces are pernj
yond Reference Plane Q\or Reference Plane P

m max.

hers of the disk=shall be free of any burrs or sharp features and shall be rounded

m max:

10.9 Remark on'tolerances

'e read
e outer
Is (see

r1i.

itted to

off or

All heights specified in the preceding clauses and indicated by h; are independent from each other. This
means that, for example, if the top surface of the third transition area is below Reference Plane Q by up to h2,
there is no implication that the bottom surface of this area has to be above Reference Plane P by up to hs.
Where dimensions have the same - generally maximum - numerical value, this does not imply that the actual

values have to

11 Mechan

11.1 Mass

be identical.

ical characteristics

The mass of the disk shall be in the range of 13,0 g to 20,0 g (for 80 mm disk see Annex A).

18
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11.2 Moment of inertia

The moment of inertia of the disk, relative to its rotation axis, shall not exceed 0,040 g~m2 (for 80 mm disk see
Annex A).

11.3 Dynamic imbalance

The dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 2,5 g-mm (for 80 mm disk see
Annex A).

11.4 Axial 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 hominal| position in the
directign normal to the Reference Planes shall not exceed 0,30 mm.

11.4.1 [Tracking requirements at the Reference velocity (CLV)

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

The measuring filter shall be a Butterworth LPF,

f

 [-3 dB): 10 kHz, with slope : -80 dB/decade.

11.5 Radial runout
The rupout of the outer edge of the disk shall not“exceed 0,30 mm peak-to-peak.

The raglial runout of tracks shall not exceed\70 um peak-to-peak on each recording layer.

11.5.1 | Tracking requirements at the-Reference velocity (CLV)
The residual tracking error belowx1,1 kHz (= fy as defined in 9.8), measured on the blank |disk using the

Referepce Servo for radial tracking and the disk rotating at the Reference velocity of 3,83 m/s (see 9.5), shall
not exgeed 0,015 um.

The measuring filter shall be a Butterworth LPF,

f

- (-3 dB) : £51%kHz, with slope : -80 dB/decade.

The rms noisé 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.

12 Optical characteristics in the Information Zone

12.1 Index of refraction

The index of refraction IR of the substrate in the Information Zone shall be 1,55 + 0,10.
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The index of refraction of the spacer shall be (IR + 0,10)

12.2 Thickness of the substrate

The thickness of the substrate or the thickness of the substrate + the spacer, from the entrance surface to the
recording layer concerned, varies with the index of refraction of the substrate/spacer and shall be defined as
the enclosed region in Figure 9.

The thickness of the spacer shall be: 55 um
more than 10 um pp.

12.3 Reflect|

+15um

~10um” Within each side of a disk, this thickness shall not vary

vity

\ (1,45; 0,645)

A~
4 (145057510 \N_ - -- ~-1(1,65; 0,562)

Layer O

0,640 (1,56; 0,632) (1,65; 0,632)

Thickness N Layer.d
(mm) | . f
~ S . I

_____ A _

0,620 5

@®

o

)

n +

)

(]

0,600 Nominal thickness E

of Spacer (55.um) 3

7] S

2]

0N

> g

0,580 N £

\ o :;’

£

>

£

X

©

=

(1,56; 0,562)—
Minimum thickness of substrate|

0,560+

<€

| | | | | | |
1,40 1,50 1,60 1,70

Index of refraction

Figure 9 — Thickness of the substrate

The double-pass optical transmission of the involved layers and the reflectivity of the recording layer
concerned are measured together as the reflectance R of that recording layer. When measured according to
Annex C the value of R shall be in the Information Zone

0.05<R4<0.10 in the unrecorded groove on Layer O and Layer 1

(in an area where both layers are unrecorded),

additionally the following condition shall be met at each location on the disk (same radial and tangential

” Ra.Lo
position on LO and L1): 0,80 < —— <1,25

20

d,L.1
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0.05 < R4y =0.10 inthe recorded groove on Layer 0 and Layer 1

(in an area where both layers are recorded),

additionally the following condition shall be met at each location on the disk (same radial and tangential

R
position on LO and L1): 0,80 < —4HL0 4 o5

NOTE

14H,L1

Because of the low reflectivity, some older devices might not be able to detect the presence of the disk
correctly and could accidentally hit the surface of the disk. An optional hard coat on the disk could prevent scratches
caused by such hits.

12.4

irefringence

The bifefringence of the substrate and of the substrate + spacer shall not exceed 60)hm w
accord|ng to Annex D.

12.5

The a
and th

ngular deviation

ular deviation is the angle o between a parallel incident beam perpéndicular to the Refg
reflected beam (see Figure 10). The incident beam shall havéya diameter in the ran

3,0 mnp. This angle a includes deflection due to the entrance surface-and to the unparallelism g

layer W

ith the entrance surface.

Substrate

Recordinglayer

Entrance surface

“

Reflected beam

Incident beam

Figure 10 — Angular deviation a

hen measured

rence Plane P
je 0,30 mm to
f the recording

The angular deviation shall be

In radial direction : |(x| = 0,70° max .

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

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

© ISO/IEC 2007 — All rights reserved
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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 Scramb
an ECCB
16 Recorg
16 Physic

a Recordi

These steps a

13.1 Data Frn

A Data Frame
(Figure 11). Th
(IED), and RS
bytes, and the

Detection Cod

22

ed Frame,
ock,

ing Frames,
bl Sectors,
ng Unit.

e specified in the following clauses.

ames

e (EDC). The 2 048 Main Data bytes\are identified as Dg to Dy 47-

shall consist of 2 064 bytes arranged in am.array of 12 rows each containing 172 bytes
e first row shall start with three fields, called ldentification Data (ID), ID Error Detection Code
V bytes, followed by 160 Main Data bytes« The next 10 rows shall each contain 172 Ma|n Data
last row shall contain 168 Main Data‘bytes followed by four bytes for recording ap Error

172 bytes
4 2 6
bytes |bytes’| bytyes
ID IED RSV Main data 160 bytes (Dg - D459)

Main data 172 bytes (D160 - D331)

Main data 172 bytes (D332 - Dsg3)

Main data 172 bytes (Dsg4 - Dg75)

Main data 172 bytes (Dg7g - Dg47)

Main data 172 bytes (Dgas - D1 n19)

12 rows Main data 172 bytes (D1 920 - 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 168 bytes (D1 880 - D2 047)

EDC

Figure 11 — Data Frame

4 bytes
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13.1.1 Identification Data (ID)

This field shall consist of four bytes, the bits of which are numbered consecutively from bg (Isb) to b3 (msb),
see Figure 12.

(me) b31 b24 b23 bO (ISb)
Sector Information ¢———— Physical Sector Number ———— W

2N 2N 2N 2N 2N 2N 2N 2N

T 03T 930 ©79 O78 77 075 075 7T
Sector 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 bg4 shall be set to ZERO, indicating a CLD format

Bit b3 shall be set to ONE, indicating groove tracking (see clause 14)

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

Bits by to byg  shall be set to

ZERO ZERO in the Data Zone
ZERO ONE in the Lead-inZone
ONE ZERO in the Lead*out Zone
ONE ONE in the Middle Zone

Bit by shall be set to ONE, indicating Rewritable data.

Bit boy shallbesetto = ZERO on Layer 0
ONE on Layer 1

The least significant three bytes, bits byg to bg , shall specify the Physical Sector Number in Qinary notation.
The Physical Sector Number of the first Physical Sector of an ECC Block shall be an integer multiple of 16.

13.1.2 1B Error DetectiomrCode(HED)

When identifying all bytes of the array shown in Figure 11 as C,-’j fori=0to 11 andj = 0 to 171, the bytes of
IED are represented by Co,j for j =4 to 5. Their setting is obtained as follows.

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

3 )
where  1I(x)= ZCOJX3_/ and  GEg(x) = (x + 1)(x + )
j=0

8 4 3 2

o is the primitive root of the primitive polynomial P(x) = x° +x™ +x° + x“ + 1
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13.1.3 RSV

This field shall consist of 6 bytes. The first byte may be set by the application. If not specified by the application,
it is reserved and shall be set to (00). The remaining 5 bytes are reserved and shall all be set to (00).

Under no circumstance may other 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.

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 offthe Data Frame. Considering the Data Frame as a single bitfield starting with the most
significant bit ¢f the first byte of the ID field and ending with the least significant bit of the EDC field, tHen this
msb will be b44 514 and the Isb will be b,. Each bit b; of the EDC is shown as follows for i = 0 to 34«

31 )
EDC(x)=|> b; x' =I(x) mod G(x)
i=0
16511

where  I(x)= Zb,-xi and G(x) = x32 + x31 + x4 + 1
i=32

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 (T2 T1 | T10| FostTs | 7 | Te [Ts [ Ta | T3 | T2 | T | To

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

Figure 13 — Feedback shift register

At the beginning of the €crambling procedure of a Data Frame, positions rq4 to ry shall be pre-sef to the
value(s) specified in Table 1 (the msb of the pre-set value shall be discarded). The same pre-set valge shall
be used for 16 consécutive Data Frames. After 16 groups of 16 Data Frames, the sequence is repeat¢d. The
initial pre-set rjumber is equal to the value represented by bits b; (msb) to b, (Isb) of the ID field of the Data
Frame. Table [I_specifies the initial pre-set value of the shift register corresponding to the 16 initial jpre-set
numbers.
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Table 1 — Initial values of the shift register

The pa3
Main O

D’

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

rt of the initial value of r; to ry is taken out as scrambling byte S . After|that, an 8-bit shift is repeated
2 047 fimes and the following 2 047 bytes shall be taken from r; to ry as sgrambling bytes S, o S, g47 . The
ata bytes D, of the Data Frame become scrambled bytes D', where

=D,® S, fork=0to2047

13.3 ECC Blocks

An EC
each (K
resultin
rows o
Jis the
B, for
B;, for
B, for

(® stands fo

r Exclusive OR)

C Block is formed by arranging 16 consecutive Scrambled Frames in an array of 192 rows of 172 bytes
Figure 14). To each of the 172 columns 16 bytes.of Parity of Outer Code are added, then| to each of the
g 208 rows, 10 bytes of Parity of Inner Code,are added. Thus a complete ECC Block comprises 208

182 bytes each. The bytes of this array are'identified as B,-,j as follows, where i is the rqw number and

column number.

=01to 191 andj= 0 to 171 are bytes from the Scrambled Frames
=192 to 207 and j = 0 to 171hare bytes of the Parity of Outer Code
=0to 207 and j = 172 to181 are bytes of the Parity of Inner Code

Pl
< 172 bytes >« 10 bytes—1—|
A B B B B B B
0,0 0,1 0,170 0,171 0,172 0,)81
B1 0 B1 1 B1 170 B1,171 B1,172 B1, 81
Bz,o Bz1 B2,170 B2,171 Bz,172 Bz, 81
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

© ISO/IEC 2007 — All rights reserved
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The PO and PI

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

outer code RS

Rj(x)=

where

100 =

bytes shall be obtained as follows.

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

207
>B;j x*77 =1;(x) x"® mod Gpo (x)
i=192

191 1o 15

D Bjj X " and Gpo(x) = H(X+oc

i=0 k=0

In each of row
code RS(182,1

R,‘(X

where

;i (x) §

a is the primiti

13.4 Recording Frames

Sixteen Recor]
12 rows of an
for

m=j+int
m=13 x
where int [x] re

Thus the 37 8
Recording Fra

li- 191) -

s i = 0 to 207, the 10 PI bytes are defined by the remainder polynomial Ry(x) to forimythe inner

72,11).

181
> B x"® =1;(x) x" mod Gp(x)
j=172

9
ZB,/ X" and  Gpy(x) =[] (x+a”
Jj=0 k=0
e root of the primitive polynomial P(x) = x 8 x e x3¥x2+1

ding Frames shall be obtained by interléaving one of the 16 PO rows at a time aftef every
FECC Block (Figure 15). This is achieved by re-locating the bytes B, ; of the ECC Block as B, ,

[i112] andn=j fori<191

and n = jfor (=192
presents the largest.integer not greater than x.

b6 bytes of an 'ECC Block are re-arranged into 16 Recording Frames of 2 366 byted. Each

me consists ef\an array of 13 rows of 182 bytes.

26
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< 182 bytes B>
T S Boirt | Boara | <+ - Bo 161 T
13 & =~ Recording
rows Frame O
S Bzt | Bz | -+ - - - Bi1.181
Brggg | rrrrrrrer Bioz171 |Brazaz2 | * - - - B1g2 181
T S Bipirt | Biaara | -+ - Buy s T
13 Rdcording
rbws Frame 1
Bogo [+rvrrvreri Bys171 | Basiza| - - .- - By 181
B193’0 ................... B193,171 B193Y172 ..... B193,181

|

_— Recording
7 “ Frames 2 - 14
I B'180,0 """""""""" B180,171 B180,172 """ B180,181 T
13 = =~ Rgcording
rows Friame 15
= T Bior171 | Bror172 | - - - - - Bior 181
8207’0 ------------------- 8207,171 8207,172 ----- 8207’181

Figure 15 — Recording Frames obtained from an ECC Block

13.5 Modulation and NRZI conversion

The 8-pit bytes of each Recording Frame shall be transformed into 16-bit Code Words with [the run length
limitatipn that between 2°ONEs there shall be at least 2 ZEROs and at most 10 ZEROs (RLL(2,10)). Annex H
specifigs the conyersion tables to be applied. The Main Conversion table and the Substitution [table specify a
16-bit Code Weordfor each 256 8-bit bytes with one of 4 States. For each 8-bit byte, the tables indicate the
corresponding-€ode Word, as well as the State for the next 8-bit byte to be encoded.

The 16-bit“Code Words shall be NRZI-converted into Channel bits before recording on [the disk (see
Figure T6). The Channel clock period is the fime between 2 consecuiive Channel bits.
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8-bit 16-bit

bytes Code Words NRZ )

——» modulator

Exclusive-OR

16 channel bits
NRZI converted pulses

"| conversion >
1T

T =1 channel clock period delay

16-bit Code Word pattern: 0‘1 ‘0‘0‘1‘0‘0‘0‘1‘0‘0‘0‘0‘ 1‘ o‘o‘

NRZ converted signal: j m

| ] | ]

NRZI converted pulses:

]

Figure 16 — NRZI conversion

13.6 Physical Sectors

The structure I

Frames. A Sy
8-bit bytes. Ea
representing t
representing th

e second 91 bytes of each row of a Recording Frame.

Figure 17 — Physical Sector

32 5 |«— 1456 —— |« 325 |«— 1456 ——
SYO0 SY5
SY1 SY5
SY2 SY5
SY3 SY5
SY4 SY5
SY1 SY6
13 rows SY2 SY6
SY3 SY6
SY4 SY6
SYH SY7
SY2 SY7
SY3 SY7
SY4 SY7
«—— Sync Frame Sync Frame ——

f a Physical Sector is shown in Figure 17. It shall consist of 13 rows, each comprising two Sync
¢ Frame shall consist of a SYNC Code from Table 2 and 1 456 Channel bits representing 91
ch row of the Physical Sector shall consist of two Sync Frames Wwith the first 1 456 Chan
he first 91 bytes of each row of a Recording Frame and“the second 1456 Channel bits

nel bits

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.

28
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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)
SY0 = 0001001001000100 0000000000010001 / 0001001000000100 0000000000010001
SY1 =0000010000000100 0000000000010001 / 0000010001000100 0000000000010001
SY2 =0001000000000100 0000000000010001 / 0001000001000100 0000000000010001
SY3 =0000100000000100 0000000000010001 / 0000100001000100 0000000000010001
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 0000000000010001

SY5 =0010001001000100 0000000000010001 / 0010001000000100 0000000000010(01
SY6 = 0010010010000100 0000000000010001 / 0010000010000100 0000000006010(01
SY7 =0010010001000100 0000000000010001 / 0010010000000100 0000000000010(01

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

Primary SYNC codes Secondary SYNC codes

(msb) (Isb)  (msb) (Isb)

SY0 =1001001000000100 0000000000010001 / 1001001001000100 0000000000010001
SY1=1000010001000100 0000000000010001 / 1000010000000100 0000000000010001
SY2 =1001000001000100 0000000000010001 / 1001006000000100 0000000000010001
SY3 =1000001001000100 0000000000010001 / 1000001000000100 0000000000010001
SY4 =1000100001000100 0000000000010001 / 4©00100000000100 0000000000010001
SY5=1000100100000100 0000000000010001:A1000000100000100 0000000000010001
SY6 = 1001000010000100 0000000000010001°/ 1000000001000100 0000000000010001
SY7 =1000100010000100 0000000000046001 / 1000000010000100 0000000000010001

13.7 lLayout of a Recording UNit (RUN)

A RUN
Block.
influen
discarg
State 3

Each R
8

ful
E(

shall consist of an integer number (M > 1) of sets of 16 Physical Sectors, each from a single ECC
The M ECC Blocks shalk:be preceded by 8 Channel bits, which are meant to rgduce possible
ces of inaccuracies of thevlinking point, while the last 8 Channel bits of the last Physical Sector shall be
ed at recording. The'8 linking Channel bits and the next SYNC Code SYO (chosen from State 1/2 or

/4) shall be chosenrandomly, such that the runlength constraints specified in 13.5 are fuffilled.

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

Channel bits for linking in ECC Block N-1,
ECC Blocks Nto N + M —2 (if M > 2),
LCBlock N + M — 1, except for the last 8 Channel bits, which bits shall not be recorded.

The positioning of a Recording Unit is shown in Figure 18.

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).

© ISO/IEC 2007 — All rights reserved
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middle of wobble 15

V
8T theoretical start position
| [ ¥5T max
linking M ECC Blocks
actual start position | i<t >
8 : Tast 8
T 1as
Channel ECC Block ECC Block 'Channel
. N N+M-1 [T °
bits , bits
B to be recorded | to'be
discarded
at recording
N N\
ECC Hlock ECC Block ECC-Block ECC Blgck
N- N N +HM-1 N+ M
N NN

previous recording (if existent) is.overwritten

Figure 18 — Recording Unit

13.7.1 Recording Unit position
Each ECC Blogk, consisting of 16 Physical Sectors, shall correspond to 4 ADIP words (see 14.4.1.1).

RUNSs shall bel mapped onto the structure’of tracks (see 14.4), such that the Physical Sector Numbers|(PSN),
of which the 2 least significant bits thave been discarded, correspond to the local Physical Address in ADIP
(PAA). In mathlematical form: PSN~=4xPAA + i, where i=0, 1,2, 0r 3

(for example: Physical SectorNumbers (030000) to (030003) correspond to Physical ADIP Address (00C000)).

The reference|for the theoretical start positions is wobble 15 following the ADIP word sync unit of the ADIP
words of which the-2least significant address bits are 00 (see 14.4.1.1 and Figure 22). The theoretidal start
position is 8 Channel bits after the nominal position of the zero crossing in the middle of the above meptioned
wobble 15 of the:wobble signal from Read channel 2.

The start of each recording shall be within = 5 Channel bits of the theoretical start position. During writing the
Channel bit clock shall be phase locked to the wobble frequency.

13.8 d.c. component suppression control

To ensure a reliable radial tracking and a reliable detection of the HF signals, the low frequency content of the
stream of Channel bit patterns should be kept as low as possible. In order to achieve this, the Digital Sum
Value (DSV, see 4.3) shall be kept as close to zero as possible. At the beginning of the modulation, the DSV
shall be set to 0.
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The different ways of diminishing the current value of the DSV are as follows:

Choice of SYNC Codes between Primary or Secondary SYNC Codes.

States.

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

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

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

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

SYNC
differe

In the
compu
lowest
bit bytg
c) occl

Whilst
stream
2o0r3i

rLCodes. As both streams are modulated individually, they generate a different DSV, [

ce between the bit patterns of the Primary and Secondary SYNC Codes.

cases b) and c), there are two possibilities to represent a 8-bit byte. The DSV of ¢
ed up to the 8-bit byte preceding the 8-bit byte for which there is this chojee. The s
|DSV/| is selected and duplicated to the other stream. Then, one of the_ fepresentations

ecause of the

ach stream is
tream with the
of the next 8-

is entered into Stream 1 and the other into Stream 2. This operation.is repeated each {ime case b) or

rs.
case b) always occurs at the same pattern position in both streams, case c) may occu
5 and not in the other because, for instance, the next State prescribed by the previous 8-
hstead of 1 or 4. In that case the following 3-step procedure shall be applied:

mpare the | DSV | s of both streams.

he |DSV| of the stream in which case c) oceurs is smaller than that of the other st

stiream in which case c) has occurred is chosen and duplicated to the other strean

1) Cd

2) If
re

3) If

cal

bresentations of the next 8-bit byte is enteréd-into this stream and the other into the other

he |DSV| of the stream in which case ¢) has occurred is larger than that of the othe
Se ¢) 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 o

implen
The pr

1) At

DS

entation-defined.
bcedure for case a) shall be as follows:

the end of each-Sync Frame, whether or not case b) and or case c) have occurred, th
bVs of both,streams are compared. The stream with the lower |DSV/| is selected and di

other stream.<Then the next Primary SYNC Code and the Secondary SYNC Code of the p

ar

b inserted-each in one of the streams.

r in one of the
bit byte can be

eam, then the
n. One of the
stream.

r stream, then

r Stream 2 is

e accumulated

plicated to the
roper category

Option

bllythe 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 SYNC

Code at the beginning of the Sync Frame is changed from Primary to Secondary or vice versa. If this
yields a smaller DSV, the change is permanent, if the |DSV/| is not smaller, the original SYNC Code is
retained.

During the DSV computation, the actual values of the DSV may vary between -1 000 and +1 000, thus it is
recommended that the count range for the DSV be at least from -1 024 to +1 023.
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14 Track format

141 Track s

hape

The area in the Information Zone (see 10.7) shall contain tracks formed from a single spiral groove. Each
track shall form a 360° turn of a continuous spiral. The shape of each track is determined by the requirements
in Section 5. 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 sh

The groove tr

and end atar:

14.2 Track g

On Layer 0 th¢ track path shall be a continuous spiral from the inside (beginning'of the Lead-in Zone

outside (end o

On Layer 1 th
inside (end of

14.3 Track g

The track pitch
in the radial q
Information Zo|

14.4 Track layout

The wobble d
4,691 2 um =+ (

oscillator for gg¢nerating the wobble sine wave shall be <-40 dB.

The wobble i
modulation is ¢

22,00 mm max.

ks shall start at a radius of

dius of 58,75 mm min (for 80 mm disk see Annex A).

ath

the Middle Zone) when the disk rotates counter-clockwise as viewed from the optical he|

track path shall be a continuous spiral from the outside (beginning of the Middle Zone
he Lead-out Zone) when the disk rotates counter-clockwiseas viewed from the optical h

itch
is the distance measured between the average track centrelines of adjacent tracks, me

irection. The track pitch shall be 0,74 pm~t+ 0,03 um. The track pitch averaged o
he shall be 0,74 ym + 0,01 um.

f the tracks is a sinusoidal deviation from the nominal centrelines, with a wavele
,045 0 um (equivalent t6 ,32 Channel bits). The Total Harmonic Distortion (THD)

5 phase modulated’ by inverting wobble cycles. The information contained in the
alled Address:in-Pregroove or ADIP (see 14.4.1.1).

14.4.1 ADIP i

The data to b
Therefore 93

modulated with ADIP information (see Figure 19)

formation

recorded onto the disk must be aligned with the ADIP information modulated in the v
agbbles shall correspond to 2 Sync Frames. Of each 93 wobbles, 8 wobbles are

to the
ad.

to the
pad.

asured
er the

ngth of
of the

wobble

vobble.
phase

1 wobble equa

one ADIP unit

32

Is 32 Channel bits (= 32T)

= 8 modulated wobbles per 2 Sync Frames
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2 Sync Frames
«———1 488 Channel bits 1 488 Channel bits —
Sync data Sync data
<«—— 16 wobbles ——— <—— 16 wobbles ———
one ADIP unit
<« 8 wahhles : 85 manotane wabbles >
93 wobbles

Figure 19 — General ADIP structure

14.4.111 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 gync unit = 4 inverted wobbles for word sync + 4 mongtone wobbles.

ADIP data unit = 1 inverted wobble for bit sync + 3 monotone wobbles + 4 wobbles representing one data bit.
(see 14.4.1.3)

wobble 0 | wobble 1to 3 | wobble 4 to 7
0 0 sync unit word:syhc ) )
data unit bit sync data bit 1
ADIP data unit bit sync data bit 2 4 Physical
4 word : : : : Sectors 1
ADIR : : : : ECC
word J data_ (nit bit sync data bit 51 \’ Block
A A
Eigure 20 — ADIP word structure

The information contained in the data bits is as follows:

bit 1: this bit is reserved and shall be set to ZERO.

bits 2 to 23: 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
next ADIP word. On layer 1 the Physical ADIP Addresses shall have the bit inverted values

of the 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.
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bits 24 to 31:

bits 32 to 51:

14.4.1.2 ADI

The addresses in the Information Zone on Layer O shall be such that Physical ADIP
Address (00C000), which is the first address corresponding to the Data Zone, is located at
radius 24,00°090 mm. Physical ADIP Address (08B5FF), which is the last address
corresponding to the Data Zone on Layer 0, shall be located at a radius 58,00 mm max (for

80 mm disk see Annex A).

The addresses in the Information Zone on Layer 1 shall be such that Physical ADIP
Address (FF3FFF), which is the last address corresponding to the Data Zone, is located at

; 40,00
radius 24,0075 mm. .

Physical ADIP Address (F74A00), which is the first address

corresponding to the Data Zone on Layer 1, shall be located at a radius 58,00 mm max (for

30 mm disk see Annex A).

these 8 bits contain auxiliary information about the disk.

Bit 24 to 31 from 256 consecutive ADIP words, shall form one ADIP Aux<Frame wjth 256

bytes of information. The first byte of each ADIP Aux Frame shall benlocated in a

h ADIP

word with a Physical ADIP Address that is a multiple of 256 (Physical ADIP Address =

(xxxx00)).

In the Lead-in/Lead-out Zone and the Inner Drive Areas of.the disk the auxiliary bytes shall

be used for storing Physical format information. The contents of the 256 bytes are de
the Table 3 and 14.4.2.

In the Data Zone of the disk the auxiliary bytes‘may be used for storing Extended
information as defined in Annex B. If not used.fof.such purpose all bytes shall be set

In the Middle Zones / Outer Drive Areas of, the disk the auxiliary bytes shall be set to

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

P error correction

For the ADIP ¢rror correction the ADIP data;bits are grouped into 4-bit nibbles. The mapping of the d

into the nibble

fined in
format
o (00).

00).

ata bits

array is defined in Figure21:'Bit 0 is a dummy bit, which shall be considered as set to ZERO for

the error corregtor.
nibble Ng bit 0 bit 1 bit 2 bit 3 )
nibble N1 bit 4 bit 5 : : 6 ADIP
: nibbles address
bit-20 bit 23 \
bit 24 T2 AUX
nibble N7 bit 28 bit 31 4 nibbles data
nibble Ng bit 32 : : : 0 nibble
5 based
: nibbles R-S
nibble N12 bit 48 bit 49 bit 50 bit 51 2 ECC

34

Figure 21 — ADIP error correction structure
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A nibble-based RS (13,8,6) code is constructed, of which the 5 parity nibbles Ng to N5, are defined by the
remainder polynomial R(x):

where

o is th

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

7 , 4
I(x)=>'N;x™ and  Gpa(x)=]](x+0)
i-0 k=0

primitive root 0010 of the primitive polynomial P(x) = x

4+x+1

All bits

14.4.1.3 ADIP modulation rules

of the 5 parity nibbles Ng to N4, shall be inverted before recording.

The ADIP units are modulated by inverting some of the 8 wobble cycles:

- PW ig
- NW is
- all mq

notone wobbles shall be PWs.

Modulation of the ADIP word sync:

ADIP sync unit

a positive wobble, which shall start moving towards the inside of-the disk.
a negative wobble, which shall start moving towards the outside of the disk.

v

A

v
A

wobble | wobble

© ISO/IEC 2007 — All rights reserved
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4 NW 4 PW
Modulation of an ADIP ZERO bit:
ADIP data unit with data set to ZERO
wobble | wobble
92 0 1 2 3 4 5 6 7 8
1 NW 3 PW 2 PW 2 NW
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Modulation of an ADIP ONE bit:

ADIP data unit with data set to ONE

wob

92

ble | wobble

0

N

—
xZ
z
S
w
1
S
N
z
<J
S
N
1
<-

14.4.2 Physid

This informatig
write strategy
laser power le
(see 17.10.1) ¢

Because the r
its own Physic
shall contain t
Lead-out Zon

Bytes 0 to 30
byte 18 which

Bytes 32 to 63
write strategy
be set to (20).

For this versio
speed which s

The N-1 write

Alternative wri
the Physical fo

Figure 22 — ADIP modulation rules

al format information in ADIP

n shall comprise the 256 bytes shown in Table 3. It contains disk igformation and values
parameters to be used with the Optimum Power Control (OPC) algorithm to determine o

uring initialization of the disk.

pcording characteristics of the two layers can be different, each layer shall be character
bl format information. Therefore the ADIP Aux Frames‘on Layer 0, located in the Lead-ir

, shall contain the Physical format information for'Layer 1.

n both ADIP Aux Frames are common and‘therefore shall be the same on both layers,
ndicates the possible presence of Extended Information blocks.

shall hold the parameter values for the N-1 write strategy as defined in Annex G.1, unle

s not applicable. In the latter casé all bytes 32 to 63 shall be set to (00), whereby byte 3

h of this document the N-1 write strategy shall be applied to Layer 0 at the primary re
nall be 2,4 times the.basic DL DVD speed (2,4x3,83 m/s).

strategy is nottapplicable to Layer 1.

e strategies for a layer can be defined in one of the Extended Information blocks contz
rmat information on that specific layer.

for the

ptimum
els for writing (see Annex G and Annex ). The information.i§-¢opied to the Control Data Zone

zed by
Zone,

e Physical format information for Layer 0 and the~ADIP Aux Frames on Layer 1, located in the

except

bss this
1 shall

cording

ined in

For this versio

h ofvthis document the N/2 write strategy as defined in Annex G.2 shall be applied to Layer 1.

Table 3 — Physical format information

Byte Content Number
number of bytes
0 Disk Category and Version Number 1
1 Disk size 1
2 Disk structure 1
3 Recording density 1

4to 15 Data Zone allocation 12

36
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Byte Content Number
number of bytes
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 format information bytes in use in ADIP up to byte 63 1
32 Primary recording velocity for the basic write strategy 1
33 Maximum read power at Primary velocity 1
34 P\ND at Primary velocity 1
35 p at Primary velocity 1
36 g4 at Primary velocity 1
37 g9 at Primary velocity 1
38 Ytarget @t Primary velocity 1
39 B optimum at Primary velogcity 1
40 Reserved - (00) 1
41 Reserved</00) 1
42 Tiop first pulse duration 1
43 Trnp Muiltipulse duration 1
44 thop first pulse lead/lag time for any runlength > 4T 1
45 thop,S first pulse lead/lag time for runlengths = 3T 1
46 dT), lastpulse lead/lag time for any runlength > 5T 1
47 dTj,@last pulse lead/lag time for runlengths = 3T 1
48 dI}, 4 last pulse lead/lag time for runlengths = 4T 1
49 dIs;, erase lead/lag time when preceding mark length > 5T 1
50 g 3 Erase lead/lag time when preceding mark length = 3T 1
51 dTerg 4 erase lead/lag time when preceding mark length = 4T 1
%2 to 63 Reserved - All (00) 12
&4 to,95 Extended Information block 0 32
9pbta 127 Extended Information block 1 32
128 to 159 Extended Information block 2 32
160 to 191 Extended Information block 3 32
192 to 223 Extended Information block 4 32
224 to 255 Extended Information block 5 32

This version of this document specifies one type of disk, with one primary recording velocity. The following
type of disk (characterized by the so-called X-speed) has now been defined and its ADIP shall contain the El
Blocks as indicated in Table 4.

© ISO/IEC 2007 — All rights reserved
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Table 4 — Types of disks

basic write strategy 2,4x write strategy
bytes 32 to 63 El block Format 3 remarks
type of disk
this disk shall be suited
: L 0: -
“2,4x” on Layer 0: + on Layer for recording speeds of
on Layer 1: — on Layer 1: + 9.20 m/s
+ shall be present — shall not be used

14.4.2.1 General information — Bytes 0 to 31

Byte 0 - Disk

Bits b, to by

Bits bs to b

NOTE Ver{

Such test disks might not contain the correct Physical format information in their ADIP Aux Frames.

Byte 1 - Disk

Bits b, to by

Bits bs to b

Byte 2 - Disk structure

Bit b,

Bits bg to by

Category and Version Number

shall specify the Disk Category,

bit b; shall be set to 1 indicating a disk according to the +R/+RW Format (seg clause 3)
bit bg shall be set to 1 indicating a dual layer disk,

bits b and b, shall be set to 01 indicating a +RW disk.

shall specify the Version Number,

they shall be set to 0001 indicating this International Standard.
This Version Number identifies amongst others the defifiitions of the data in bytes 32
Drives not acquainted with the specific Version Numbér of a disk should not try to reg
that disk using the information in bytes 32 to 63, which bytes contain the basic write s
parameters (see Annex P).

ion number 0000 can be used for identification ©f, test disks during further development of the

5ize and maximum transfer rate
shall specify the disk size,
they shall be set to 0000, indicating a 120 mm disk (for 80 mm disk see
Annex A)

shall specify the maximum read transfer rate,
they shall be set {0)1111 indicating no maximum read transfer rate is specified

shall be.set to 0

shall'be set to 01, indicating two recording layers per side

to 63.
ord on
trategy

system.

Bit by

Bits bs to by

shall be set to 1, indicating OTP mode

shall specify the type of the recording layer(s):
they shall be set to 0100, indicating a rewritable recording layer.

Byte 3 - Recording density

Bits b, to by

Bits bs to b

38

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
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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

Byte 8

Bytes 9 to 11

of the Data Zone

shall be set to (00).

of the Data Zone.

Byte 12

Bytes 1

Byte 1
Bit b,

Bit bg

Bit bs

Bits b,
Byte 1
This b

identify
rules a

(0

all

shall be set to (00).

3 to 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 (for 80 mm disk see Annex A).

b — General Flag bits

shall be set to ZERO

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

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

shall be set to 1, indicating the Data Zone contains Extended format informatiq
defined in Annex B‘and the VCPS System Description (see A

is reserved for use in the Control'®Data Zone and shall be set to ZERO
toby arereserved and shall be setto 0 0000

7 — Disk Application Code
te can identify disks that-are restricted to be used for special applications only. Driv
the particular application related to a specific Disk Application Code or not able to act a
D)) identifies.a\disk for General Purpose use

(no.restrictions, all drives are allowed to write on a disk carrying this code),

othertcodes are reserved.

5 defined for this particular application are not allowed to write on a disk with such a codsg.

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

Frames in the

t

n for VCPS as
hnex O).

es not able to
ccording to the

Byte 18 — Extended Information indicators

Bits b,

Bits b

tobg  are reserved and shall be set to 00

toby  each of these bits shall indicate the presence of an Extended Information block.

Bit b; shall be set to 1 if Extended Information block i, consisting of bytes (64 + ix32) to

(95 +ix32), is in use. Else bit b; shall be set to 0.

© ISO/IEC 2007 — All rights reserved
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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 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)

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 ISO/IEC 4873.
Trailing bytes not used shall be set to (00).

If the Media Ty

NOTE DisK
Manufacturer 1D
system.

Byte 30 - Pro

This byte shg
Manufacturer |
recording prof
recorders). Th

If not used this

pe ID is not used these 3 bytes shall be set to (00)

s with different characteristics shall be identified by different and unique combinations
/ Media Type ID. Therefore the content of bytes 19 to 29 shall be approved by the.licerisors of t
Huct revision number

Il identify the product revision number in binary notation. (All* disks with the sam
D and the same Media Type ID, regardless of Product revisiorh numbers, must have thg
erties (only minor differences are allowed: Product revision' numbers shall be irreleV

p content of this byte can be chosen freely by the disk manufacturer.

byte shall be set to (00)

Byte 31 — nu

ber of Physical format information bytes in‘use in ADIP up to byte 63

This byte forms one 8-bit binary number indicating the\number of bytes actually in use for the basic P

format inform
the Physical fo
the Physical fo

ion (in bytes 0 to 63). On Layer 0 it.shall be set to (34) indicating that only the first 52 b
rmat information are used. On Layer\t it shall set to (20) indicating that only the first 32 k
rmat information are used.

14.4.2.2 Baslic write strategy parameters — Bytes 32 to 63

On Layer 1 al
Layer 1. On L3

Byte 32 — Prin
This byte indig

Physical formd
shall be specif

bytes 32 to 63 shall be set to (00), indicating that the basic write strategy is not defi
yer 0 bytes 32 to 63:shall have the following meaning:

hary recording velocity for the basic write strategy
ates the recording velocity of the disk for the parameters as defined in bytes 34 to 63

t information. This recording velocity is equal to about 2,4 times the Reference velog
ed as a number n such that

of Disk
he +RW

e Disk
b same
ant for

hysical
ytes of
ytes of

hed for

in this
ity and

n =4 x Vprimary (n rounded off to an integral value)

It shall be

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

Byte 33 - Maximum read power, P, at Primary velocity

This byte shall specify the maximum nominal read power P, in milliwatts at the Primary velocity as a number n

such that

n=20x(P,—0,7)

40

V .
and n> 10x /M
Vreference
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At reading speeds lower than the Primary velocity of 2,4x, such as e.g. at 1x Reference velocity, the read
power shall be reduced to prevent degradation of the recordings on the disk. A safe value for the nominal read power is

=0,7+0,5x {M (see also 29.3).
Vreference

Byte 34 - P|\p at Primary velocity

P\ND is the starting value for the determination of Py, qet Used in the OPC algorithm, see Annex |.

This b

S a number n

such th

n

ball H 2 kb H=~ H 41 ] D £ D H HIH ++ + 4+ Pt ] i+
WG olidailh op Uiy tare miiieative varutc i IND A" A | target mrrrmvvatio du uic T TiTialry VOTUUILY

at

F4x (PlND - 10)

Byte 3p - p at Primary velocity

This b
algorith

n

Byte 3

This by
Annex

n
Byte 3

This by
Annex

n
Byte 3

This b
Annex

yte shall specify the Write power multiplication factor p at the ®rimary velocity use
m (see Annex |) as a number n such that

F100 x p

b - £4 at Primary velocity

te shall specify the Erase/Write power ratio ¢4 at\the Primary velocity used in the OPC
[) as a number n such that

F 200 x &4

/ - £ at Primary velocity

te shall specify the Cooling/Wrtite power ratio €5 at the Primary velocity used in the OPC
[) as a number n such that

T+ 1000 x g5

B - Ttarget at Primary velocity

rte shall specify the target value for vy, Ytarget at the Primary velocity used in the OPC
[).@s.a number n such that

d in the OPC

algorithm (see

algorithm (see

algorithm (see

n =20 X yiarget

Byte 39 - Boptimum at Primary velocity

This byte shall specify the value of B as determined from recordings made at the Primary velocity with the
optimum recording powers as described in Annex 1.3, as a number n such that

n =100 x (Boptimum * 1)

Byte 40 - Reserved - (00)

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

© ISO/IEC 2007 — All rights reserved
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Byte 41 - Reserved - (00)

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

Byte 42 — Tyop first pulse duration

This byte shall specify the duration of the first pulse of the multi pulse train (see Annex G.1). The value is
expressed in fractions of the channel bit clock period as a number n such that

n=16 x

Ttop
Tw

and 3<n<15

Byte 43 — Ty

This byte shal
The value is e

n=16><-|

multi pulse duration

specify the duration of the second and next pulses of the multi pulse train (See Anng
pressed in fractions of the channel bit clock period as a number n such that

-
Tw

and 3<n<13

Byte 44 — tho,p first pulse lead/lag time for any runlength >4T

When the curr|
the multi pulse
value is expre
that

n=16><C

(positive n

ent mark is a 4T or longer mark, this byte shall specify the lead or lag time of the first g
train relative to the trailing edge of the first Channel.bit)of the data pulse (see Annex G.1
5sed in fractions of the Channel bit clock period.as{a two’s compliment binary number

Tiop
Tw

umbers indicate a lead time, negative numbers indicate a lag time)

and -8<n<15

Byte 45 — thmp’3 first pulse lead/lag timé for runlengths =3T

When the curr
pulse train relg
expressed in fi

n=16x |

(positive N

ent mark is a 3T mark, this byte shall specify the lead or lag time of the first pulse of th
tive to the trailing edge of the first Channel bit of the data pulse (see Annex G.1). The
actions of the Channel bit clock period as a two’s compliment binary number n such that

TtOPﬁ/ and -8<n<15
Tk

umbers indicate a lead time, negative numbers indicate a lag time)

Byte 46 — dT|p last pulse lead/lag time for any runlength >5T

x G.1).

ulse of
). The
n such

e multi
alue is

When the current mark is a 5T or longer mark, this byte shall specify the lead or lag time of the last pulse of
the multi pulse train relative to the leading edge of the last Channel bit of the data pulse (see Annex G.1). The
value is expressed in fractions of the Channel bit clock period as a two’s compliment binary number n such

that

_ dTj
n=16 x %W

and -8<n<7

(positive numbers indicate a lead time, negative numbers indicate a lag time)
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Byte 47 — dT|p,3 last pulse lead/lag time for runlengths =3T

When the current mark is a 3T mark, this byte shall specify the lead or lag time of the last pulse of the multi
pulse train relative to the leading edge of the last Channel bit of the data pulse (see Annex G.1). The value is
expressed in fractions of the Channel bit clock period as a two’s compliment binary number n such that

n=16><dT'p%W and -8<n<7

(positive numbers indicate a lead time, negative numbers indicate a lag time)

Byte 4

When
pulse t
expres

(p
Byte 4
This by

Annex
Chann

(p
Byte 5
This by

Annex
bit clog

+ 16 x dT'Pv‘%W and -8<n<7

L 16 x dTer% and -8 <n<15
W

F 16 x dTera%W and -8<n<15

—dTjp 4 last pulse lead/lag time tor runlengths =4T

he current mark is a 4T mark, this byte shall specify the lead or lag time of theclast pu
rain relative to the leading edge of the last Channel bit of the data pulse (see Annex G.1
5ed in fractions of the Channel bit clock period as a two’s compliment binary-number n su

psitive numbers indicate a lead time, negative numbers indicate-a-ag time)
D — dT,,, erase lead/lag time when preceding mark length >5T

te shall specify the lead or lag time of the erase pulse relative to the trailing edge of the ¢
G.1), when the preceding runlength is a 5T or, [onger mark. The value is expressed in
b| bit clock period as a two’s compliment binary mnumber n such that

psitive numbers indicate a lead time, negative numbers indicate a lag time)
D — dTer,, 3 erase lead/lag time when preceding mark length =3T

te shall specify the.lead or lag time of the erase pulse relative to the trailing edge of the d
G.1), when the preceding runlength is a 3T mark. The value is expressed in fractions
k period as a two’s compliment binary number n such that

se of the multi
. The value is
ch that

ata pulse (see
ractions of the

ata pulse (see
bf the Channel

(P

sitive numbers indicate a lead time, negative numbers indicate a lag time)

Byte 51 — dTgr, 4 erase lead/lag time when preceding mark length =4T

This byte shall specify the lead or lag time of the erase pulse relative to the trailing edge of the data pulse (see
Annex G.1), when the preceding runlength is a 4T mark. The value is expressed in fractions of the Channel
bit clock period as a two’s compliment binary number n such that

n=16 x dTera%W and -8<n<15

(positive numbers indicate a lead time, negative numbers indicate a lag time)
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Bytes 52 to 63 - Reserved - All (00)

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

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

(withi=0to

Extended Information (El) blocks are meant to facilitate future extensions.
These bytes can hold for instance parameters for alternative write strategies or other advanced
If a set of parameters does not fit in one Extended Information block, additional continuation

bytes.
parameters.
blocks can be

5)

dded. which additional blocks are identified by a Continuation bit.

Each such block consists of 32

The presence

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

Byte (64 + ix3

NOTE The
in the ADIP Au
Therefore drive
correctly interprg

Bytes (65 + ixJ

144231 E

of an Extended Information block shall be indicated by the appropriate bit in byte. 18

P)Extended Information block i Format number / Continuation bit

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

If bit b7 is set to ONE, the related Extended Information bloekis not an independent bl
a continuation of the preceding Extended Informationyblock. The Format numbsg
continuation block shall be the same as the Format number in the preceding EX
Information block.

A disk can have several Extended Informationyblocks. The contents of blocks with d
Format numbers have to be interpreted each according to their respective definition
contents of blocks with the same Format number are interpreted in the same w
parameters specified in these blocks hewever can have different values.

Drives not acquainted with the “specific Format number in block i, should not U
parameters in this Extended Infermation block (see Annex P).

contents of an El block are identified by the Format number of the block only. The position of the
Frame is irrelevant for this;-so an El block with Format number n could be allocated at any p
5 should always check'the Format numbers in the El blocks to be sure that the write strate
ted.

2) to (95 +ix32)
Each pafameter set defined for these bytes shall be identified by a unique Format num

xtended information for the 2,4x N/2 write strategy

This Extended

!

If an

n bytes

bck but
r in a
tended

ifferent
s. The
by; the

se the

El block
sition i.
ies are

ber.

fined in

Infarmation-block -cnacificc-thao naramatarc faor o cn oallad N/D Ay DT \aeita ctratany, ac da
O oo oo I op e omeotrepararretero o o—oo—cant N Oz T W te-otrate gy oot

Annex G.2. The parameter set defined in this Extended Information block shall be applied at a recording
speed equivalent to 2,4 times the basic DL DVD speed (2,4x3,83 m/s).

If a layer can not be recorded under these “2,4x N/2” conditions, this El block shall not be used (all bytes set
to (00) and related Extended Information indicator bits set to ZERO).

On Layer 0 this EI block shall not be used.

Byte 18 — Extended Information indicators

This byte shall

44

be set to xxxx xxx1 indicating Extended Information block 0 is in use.
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Table 5 — Extended Information block 0

Byte Content Number of
number bytes
64 Continuation bit / Format number 1
65 Reserved - set to (00) 1
66 Reserved - set to (00) 1
67 Primary recording velocity for the parameter set in this El block 1
68 Reserved - (00) 1
69 Reserved - (00) 1
70 Maximum read power at Primary velocity 1
71 P\ND at Primary velocity 1
72 p at Primary velocity 1
73 g4 at Primary velocity 1
74 g9 at Primary velocity 1
75 Ytarget @t Primary velocity 1
76 B optimum at Primary velocity 1
77 Reserved - (00) 1
78 Reserved - (00) 1
79 Tmp multi pulse duration fot.any runlengths > 4T 1
80 Ttop first pulse duration for any runlengths > 4T 1
81 Ttop,3 first pulse duration for runlengths = 3T 1
82 Tip,3 last pulse duration for runlengths = 3T 1
83 thop first pulsefead/lag time for any runlengths > 6T 1
84 dTyop 5 fitstpulse lead/lag time for runlengths = 5T 1
85 dTyopg first pulse lead/lag time for runlengths = 4T 1
86 thop,3 first pulse lead/lag time for runlengths = 3T 1
87 dT|p,O last pulse lead time for runlengths = 5T, 7T, 9T & 11T 1

88 dT), 3 last pulse lead/lag time for runlengths = 3T

89 dTerg o erase lead/lag time for runlengths = 5T, 7T, 9T & 11T 1

90 dTerg £ erase lead/lag time for runlengths = 4T, 6T, 8T, 10T & 14T 1

91 dTerg 3 €rase lead/lag time for runlengths = 3T 1
9240,95 Reserved - All (00) 4

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

This byte shall be set to 0000 0011 indicating Format 3 and this block not being a continuation block, for which
bytes 65 to 95 have the following meaning:

Byte 65 - Reserved

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

Byte 66 — Reserved

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

© ISO/IEC 2007 — All rights reserved

45


https://iecnorm.com/api/?name=5011cf9f220105fb984eba2cea944851

ISO/IEC 29642:2007(E)

Byte 67 — Primary recording velocity for the parameter set in this El block
This byte indicates the recording velocity of the disk for the parameters as defined in this El block. This

recording velocity is equal to about 2,4 times the Reference velocity and shall be specified as a number n
such that

n =4 x Vprimary (1 rounded off to an integral value)

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

Byte 68 - Reserved

This byte is regerved and shall be set to (00)
Byte 69 - Reserved

This byte is regerved and shall be set to (00)

Byte 70 - Maxjmum read power, P at Primary velocity

This byte shallfspecify the maximum nominal read power P, in milliwatts at the’Primary velocity as a number n
such that

V o
n=20x (P,—0,7) andn210x/M
Vreference

NOTE At reading speeds lower than the Primary velocity of 2,4x, such as e.g. at 1x Reference velocity, the read
power shall be feduced to prevent degradation of the recordings on the disk. A safe value for the nominal read power is

P, =0,7+0,5x }M (see also 29.3).
Vreference

Byte 71 - Pjyp at Primary velocity

P\ND is the starting value for the determination of Py, e Used in the OPC algorithm, see Annex |.

This byte shal| specify the indicative value P\\p of Py,et in milliwatts at the Primary velocity as a number n
such that

n:4><(PND'10)

Byte 72 - p at\Primary velocity

This byte shall specify the Write power multiplication factor p at the Primary velocity used in the OPC
algorithm (see Annex |) as a number n such that

n=100xp
Byte 73 - g4 at Primary velocity

This byte shall specify the Erase/Write power ratio 4 at the Primary velocity used in the OPC algorithm (see
Annex |) as a number n such that

n =200 x g4
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Byte 74 - ¢5 at Primary velocity

This byte shall specify the Cooling/Write power ratio g5 at the Primary velocity used in the OPC algorithm (see
Annex |) as a number n such that

n=1000 x gy
Byte 75 - ytarget at Primary velocity

This byte shall specify the target value for v, yiarget at the Primary velocity used in the OPC algorithm (see
Annex[l) as a number n such that

n T 20 x Yiarget
Byte 7P - Boptimum at Primary velocity

This byte shall specify the value of B as determined from recordings made_at the Primary velocity with the
optimum recording powers as described in Annex 1.3, as a number n such.that

n 100 x (Boptimum * 1)
Byte 7f - Reserved - (00)
This byte is reserved and shall be set to (00).
Byte 7B - Reserved - (00)
This byte is reserved and shall be set to (00).

Byte 7P — Tmp multi pulse duration for any runlengths > 4T

This byte shall specify the basic duration of the 2" and next pulses of the multi pulse train when the current
3 y

mark i$ a 4T or greater mark (see"Annex G.2). The value is expressed in fractions of the Chgnnel bit clock
period ps an unsigned binary number n such that

n==16me% and 3<n<16
W

Byte 8D — T, (first pulse duration for any runlengths > 4T
top

This bytesshall specify the duration of the first pulse of the multi pulse train when the current mark is a 4T or
greatef mark (see Annex G.2). The value is expressed in fractions of the Channel bit clock period as an
unsigned binary number n such that

n=16th°%W and 3<n<24

Byte 81 — Ty 3 first pulse duration for runlengths = 3T

This byte shall specify the duration of the first pulse of the multi pulse train when the current mark is a 3T mark
(see Annex G.2). The value is expressed in fractions of the Channel bit clock period as an unsigned binary
number n such that

n=16th°p%W and 3<n<24

© ISO/IEC 2007 — All rights reserved 47


https://iecnorm.com/api/?name=5011cf9f220105fb984eba2cea944851

ISO/IEC 29642:2007(E)

Byte 82 — T|p,3 last pulse duration for runlengths = 3T

This byte shall specify the duration of the ond pulse of the multi pulse train when the current mark is a 3T mark

(see Annex G.2). The value is expressed in fractions of the Channel bit clock period as an unsigned binary
number n such that

n=16><T'p%W and 3<n<16 or
n =0 (in case the ond pulse is not present)
Byte 83 — thWﬁTsl-ptﬂseﬁeadﬂag-thm-ftmy-mgﬂTs =6T

When the curr
the multi pulse
value is expre
that

n=16><C

(positive n

Byte 84 — thmp’5 first pulse lead/lag time for runlengths = 5T

When the curr
pulse train relg
expressed in fi

n=16x |

(positive N

Byte 85 — thmp’4 first pulse lead/lag time for runlengths = 4T

When the curr
pulse train relg
expressed in fi

n=16x |

ent mark is a 6T or greater mark, this byte shall specify the lead or lag time of the\first g
train relative to the trailing edge of the first Channel bit of the data pulse (see Annéx G.2
5sed in fractions of the Channel bit clock period as a two’s compliment binary ‘humber

Tiop
Tw

umbers indicate a lead time, negative numbers indicate a lag\time)

and -8<n<8

ent mark is a 5T mark, this byte shall specify thelead or lag time of the first pulse of th
tive to the trailing edge of the first Channel bit"ef'the data pulse (see Annex G.2). The
actions of the Channel bit clock period as atwo’s compliment binary number n such that

Ttop,5
Tw

umbers indicate a lead time, negative numbers indicate a lag time)

and -8<n<8

ent mark is a 4T-mark, this byte shall specify the lead or lag time of the first pulse of th
tive to the trailing“edge of the first Channel bit of the data pulse (see Annex G.2). The
actions of the:Channel bit clock period as a two’s compliment binary number n such that

Ttop,4
Tw

and -8<n<8

(positive numbers indicate a lead time, negative numbers indicate a lag time)

Byte 86 — dTy,, 3 first pulse lead/lag time for runlengths = 3T

ulse of
). The
n such

e multi
alue is

e multi
alue is

When the current mark is a 3T mark, this byte shall specify the lead or lag time of the first pulse of the multi
pulse train relative to the trailing edge of the first Channel bit of the data pulse (see Annex G.2). The value is
expressed in fractions of the Channel bit clock period as a two’s compliment binary number n such that

— dTtop,3
n=16 x %W

and -8<n<8

(positive numbers indicate a lead time, negative numbers indicate a lag time)
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Byte 87 — dT|p,0 last pulse lead time for runlengths = 5T, 7T, 9T & 11T

When the length of the current mark is an odd number of Channel bits, this byte shall specify the lead time of
the last pulse of the multi pulse train relative to the leading edge of the last Channel bit of the data pulse (see

Annex G.2). dTj, o adds to the length of the last pulse such that this becomes Ty, + dTj; o . The value of

dT|p,o is expressed in fractions of the Channel bit clock period as a two’s compliment binary number n such

that
n=16><dT'p’% and0<n<8
w
(ppsitive numbers indicate a lead time)

Byte 8
When
of the

The v4g
numbe

(p
Byte 8

When
time of]
in fract

(P

Byte 9D — dTera,E erase lead/lag time for runlengths = 4T, 6T, 8T, 10T & 14T

When
time of]
in fract

F 16 x dT'P%W and -16<n<8

ons of the Channel bit clock period-as a two’s compliment binary number n such that
16 x dTefa'OT and-24 <n<16
w

B — dT), 3 last pulse lead/lag time for runlengths = 3T
he length of the current mark is a 3T mark, this byte shall specify the leadyor lag time o

lue of dTy, 5 is expressed in fractions of the Channel bit clock period as a two’s con
I n such that

psitive numbers indicate a lead time, negative numbers’indicate a lag time)
D — dTery o erase lead/lag time for runlengths = 5T, 7T, 9T & 11T

he length of the current mark is an odd.number of Channel bits, this byte shall specify
the erase pulse relative to the trailingtédge of the data pulse (see Annex G.2). The valu

psitive numbers indicate a lead time, negative numbers indicate a lag time)

he length of the current mark is an even number of Channel bits, this byte shall specify
the erase pulse relative to the trailing edge of the data pulse (see Annex G.2). The valu
ons 'of the Channel bit clock period as a two’s compliment binary number n such that

f the last pulse

multi pulse train relative to the leading edge of the last Channel bit of the data pulse (s¢e Annex G.2).

pliment binary

the lead or lag
e is expressed

the lead or lag
e is expressed

n=16x dTera%W and -24<n<16

(positive numbers indicate a lead time, negative numbers indicate a lag time)
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Byte 91 — dTg, 3 erase lead/lag time for runlengths = 3T

When the length of the current mark is 3T, this byte shall specify the lead or lag time of the erase pulse

relative to the trailing edge of the data pulse (see Annex G.2).
Channel bit clock period as a two’s compliment binary number n such that

n=16 x dTefa%W and -24<n<16

The value is expressed in fractions of the

(positive numbers indicate a lead time, negative numbers indicate a lag time)

Bytes 92 to 95=Reserved=AH(00)

These bytes a

50

e reserved and shall all be set to (00).
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Section 4 — Format of the Information Zone

15 General description of the Information Zone

ISO/IEC 29642:2007(E)

The Information Zone, extending over two layers, shall contain all information on the disk relevant for data
interchange. The Data Zones are intended for the recording of User Data. (see 10.7.1).

The Lead-in Zone contains control information and an area for disk testing. The Lead-out Zone allows for a
continuous smooth lead-out and also contains an area for disk testing. The Middle Zones facilitate jumping

from L yUI C tU LGyUI 1 Gt thc UIIGI Uf thc Datcl ZUI 1S UTT LGyUI C Thc CUtUI DI;VC AIUCIO darc meant for disk
testing
The Lgad-in Zone, the Data Zone, the Middle Zones and the Lead-out Zone constitute-the Rewritable area in
which the information is recorded using the Phase change effect.
Table 6 — Layout of Layer 0 of a fully formatted disk (for 80 mm disk see Annex A)
Description Nominal radius PSN of the Number of
in mm first Physical Physical
Sector Sectors
Initial Zone start 22,000 mm (01F2B0) 47 488
nominal
Inner Disk Test Zone start 23,397 mm | (02AC80) 12 288
Guard Zone 1 start 23,746 mm (02DC80) 512
Reserved Zone 1 (02DES80) 4 096
l Lead-in Reserved Zone 2 (02EE80) 64
Inner Disk Identification Zone (02EECO) 256
S Reserved Zone'$ (02EFCO) 64
‘g Reference Cade Zone start 23,886 mm (02F000) 32
= Buffer Zene 1 (02F020) 480
g’ Control Data Zone (02F200) 3072
E Buffer Zone 2 (02FE00) 512
S start 24,000 mm | (030000)
l Data Data Zone 2 0B6 912 max
D ghe . = ,) start 58,000 mm [ (22D800) max
DUITTol VTG U . 768
Middle (at full capacity)
Zone 0 (Reserved Zone 4 (22DB00) max 256
Guard Zone 2 (22DCO00) max 4 096 min
Reserved Zone 5 start 58,059 mm (22EC00) 4 096
Quter | \er Disk Test Zone start 58,106 mm | (22FC00) 12 288
Drive
Area
= start 58,247 mm (232C00) 22 096
Guard Zone 3 end > 58,500 nominal

© ISO/IEC 2007 — All rights reserved
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Table 7 — Layout of Layer 1 of a fully formatted disk (for 80 mm disk see Annex A)

Description Nominal radius PSN of the Number of
inmm first Physical Physical
Sector Sectors
Final Zone end 22,000 mm 47 488
(FD5380) nominal

end 23,397 mm

Inner Disk Test Zone (FD2380) 12 288
end 23,746 mm
T Leadiout
S Buffer Zone 4 9 088
°
£
T
>
£
E (FD0000)
N
~ end 24,000 mm
Data |Data Zone 2 086 912|max
T (DD2800) min

end 58;000 mm

I A (at fulléapacity) | (DD2500) min 768
Zonh Reserved Zone 4 (DD2400) min 256
Guard Zone 2 (DD1400) 4 096 min
Reserved Zone 5 end 58,059 mm (DD0400) 4 096
Outer . end 58,106 mm
Drije Outer Disk Test Zone (DCD400) 12 288
Arda
e end 58,247 mm 22 096
Guard Zone 3 start > 58,500 -- noming|

16 Layout of the Information Zone

The Information Zone.of single-sided and of each side of double-sided disks shall be sub-divided as shown in
Table 6 and Tablé 7' The radii indicated in Table 6 and Table 7 for some of the Zones are the nominal|values
of the centre of the first or last track of the Zone

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 “layer jump” at a predetermined position). In this case the start of Middle Zone 0 shall be shifted
towards the inside of the disk. At the same time, the end of Middle Zone 1 shall be shifted by the same
amount, such that the first address of the Data Zone on Layer 1 is the inverse of the last address of the Data
Zone on Layer 0 (see 16.2). The layer jump is only allowed to be set at an ECC Block boundary and shall be
fixed at initialization of the disk. The layer jump position shall never be changed, unless the disk is re-
formatted or is used in sequential recording mode (see 23.3).

The maximum possible PSN of the Data Zone on Layer 0 (end_L0), representing the layer jump position, shall
be recorded in the Physical format information in the Control Data Zone (see 17.10.1).
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R <58 mm
nominal
l Middle Outer Drive
| Lead-out Zone Data Zone | Zone 1 Area 1
Layer 1 AR < ]
|
| | I | |
Spacer | | | | Middle Outer Drive
| Lead-in Zone | Data Zone | Zone O Area 0
Layer 0 AR > —
! ! /(030000) (end_LO)! |
" nominal " nominal

For the host/application the Data Zone on Layer 0 and the Data Zone onsLayer 1 shall be

Figure 23 — Usage of the Data Zone

reated as one

contigyous Data Zone (see Figure 24 and clause 22). At the moment the"ECC Block locafed at address

(end_LO) in the Data Zone on Layer 1 has to be recorded, at least 4\ECC Blocks in the
immedjately preceding the Data Zone on Layer 1 shall be recorded..Fhese ECC Blocks function

the Data Zone on Layer 1.

Maximum possible PSN of DatajZone on Layer 0 = (end_LO)
(end_LO) = (22D7FF) and (end, X0) = (DD2800) unless set otherwise

Middle Zone 1
as a run-in for

(030000) (end-L0) (end_LO) (FCFFFF)
“contigqu({ﬂ"égical address space of User Data _

\ »

LSN O LSN n-1] [LSN n LSN 2n-1

Lead-in Zone

Data Zone-on Layer 0

Inner side of disc
e

Data Zone on Layer 1

Run-in

Middle Zone 0} Middle Zone 1
Outer edge of disc

Figure 24 — Contiguity of Data Zones

16.2 Thysical Sector Numbers (PSNs)

Lgad-out Zone

Inne|

I side of disc
—>

The PSNs on each recording layer increase by 1 for each next Physical Sector in the tracking direction on that
layer (see Figure 25). 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 Sector numbers at the same radial position on
Layer 0 by inverting its bits, viz. changing from ZERO to ONE and vice versa. The highest Physical Sector
Number in the Data Zone on Layer 0 (end_L0) shall be such that the inverted value is a multiple of 16.

NOTE

Physical Sector Number < 0 to occur anywhere on the disk.

© ISO/IEC 2007 — All rights reserved
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(FD0O000) (FCFFFF)
Q /> Address on Layer 1
Physica \
Number Lead-out (Xx300X%) Middle
Zone Data Zone Zone
4—
—>
Lead-in Data Zone Midd|€
Zone
Zone (XXXXXX) //
— (end_LO)J
/j\\ Address on Layer 0
(O2FFFF) (030000)
Radius——>»
Figure 25 — Physical Sector numbering
17 Lead-in|Zone
The Lead-in Zgne is the innermost Zone of the Information Zone on Layer 0. It shall consist of the parts{shown
in Figure 26.
The Physical Bector Number of the first and._last Physical Sector of each part is indicated in Figurg 26 in
hexadecimal gnd decimal notation and thenumber of Physical Sectors in each part are indicated in decimal
notation.
A maiden disk|does not have any-data recorded in the Lead-in Zone. After finalization (see clause 23) of the

disk, the Lead-

17.1 Initial Z

The Main Datd
Initial Zone sh

in Zone shall be'recorded according to 17.1 to 17.11.

one

of the\Data Frames in this Zone, when recorded, shall be set to all (00). The recording in the

all start at radius 22,6 mm max. This International Standard does not specify the nun

nber of

rsinthe Initial Zone

Physical Sect

NOTE
Physical Sector

17.2 Inner D

Number < 0 to occur in the Initial Zone.

isk Test Zone

The Physical Sector Number of the first Physical Sector of the Data Zone is large enough so as to prevent a

12 288 Physical Sectors reserved for drive testing and OPC algorithm (see Annex I). This Zone shall be filled
with Main Data set to (00).
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17.3 Guard Zone 1
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This Guard Zone is used as a protection for separating test writing zones from information zones containing
user data. If recorded, this Zone shall be filled with Main Data set to (00). This zone shall contain 512

Physical Sectors.

Physical Sector 175 231
Physical Sector 175 232

Physical Sector 187 519

Initial Zone
all Physical Sectors
with Main Data set to (00)

Inner Disk Test Zone
12 288 Physical Sectors

Physical Sector (02AC7F)
Physical Sector (02AC80)

Physical Sector (02DC7F)

Physical Sector 187 520

Physical Sector 188 031
Physical Sector 188 032

Physical Sector 192 127
Physical Sector 192 128

Physical Sector 192 191
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

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

Reserved Zone 1
4 096 Physical Sectors

Reserved Zone 2
64 Physical Sectors

Inner Disk Identification Zone
256 Physical Sectors

Reserved Zone 3
64 Physical Sectors

Reference Code Zone
32 Physical’'Sectors

Buffer Zone 1
48Q@Physical Sectors
with-Main Data set to (00)

Control Data Zone
3 072 Physical Sectors

Buffer Zone 2
512 Physical Sectors

17.4 Ilteserved Zone 1

Data Zone

Figure 26 — Lead-in Zone on Layer 0

Physical Sector (02D€d0)

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

Physical Sector (02EE7[F)
Physical!Sector (02EE8D)

Physical Sector (02EEBF)
Physical Sector (02EEQO)

Physical Sector (02EFBJF)
Physical Sector (02EF{0)

Physical Sector (02EFFF)
Physical Sector (02F000)

Physical Sector (02F01F)
Physical Sector (02F020)

Physical Sector (02F1FF)
Physical Sector (02F200)

Physical Sector (02FDHF)
Physical Sector (02FE0p)

Physical Sector (02FFFF)
Physical Sector (030000

~

4 096 Physical Sectors (= 256 ECC Blocks) reserved for Defect Management use. If not used all bytes shall

be set to (00).

17.5 Reserved Zone 2

64 Physical Sectors reserved for Defect Management use. If not used all bytes shall be set to (00).

© ISO/IEC 2007 — All rights reserved
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17.6 Inner D

isk Identification 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 24) 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 wi

th all (00) Main Data.

17.7 Reserved Zone 3

64 Physical Sectors reserved for Defect Management use. If not used all bytes shall be set to (00).

17.8 Referemce€odeZone

The recorded
generate a sp
Data bytes of
Frames, exceq

17.9 Buffer |

This Zone sha
this Zone shall

17.10 Contr

This Zone sh{
Sectors of ead|
Block shall be

Reference Code Zone shall consist of the 32 Physical Sectors from two ECC_-Blockd
ecific Channel bit pattern on the disk. This shall be achieved by setting to (AC)-all’'2 04
each corresponding Data Frame. Moreover, no scrambling shall be applied”to thes
t to the first 160 Main Data bytes of the first Data Frame of each ECC Bloek!

one 1

[l consist of 480 Physical Sectors from 30 ECC Blocks. The Main Data of the Data Frg
be set to all (00).

ol Data Zone

Il consist of 3 072 Physical Sectors from 192 \ECC Blocks. The content of the 16 H
h ECC Block is repeated 192 times, unless specified otherwise. The structure of a Contr|
as shown in Figure 27.

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

Content provider information

14 x 2 048 bytes

Figure 27 — Structure of a Control Data Block

which
8 Main
e Data

mes in

hysical
bl Data

17.10.1 Physi

. e

This information shall comprise the 2 048 bytes shown in Table 8. It contains disk and format information.
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Table 8 — 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 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 format information bytes in use in ADIP up to byte 63 1
3210 63 Basic write strategy parameters for Layer 0 32
&4 to 95 Extended Information block 0 for-kayer O 32
96 to 127 Extended Information block 1-fer Layer 0 32
128 to 159 Extended Information blocK 2 for Layer 0 32
160 to 191 Extended Information‘block 3 for Layer 0 32
192 to 223 Extended Information block 4 for Layer 0 32
224 to 255 Extended Information block 5 for Layer 0 32
256 Disk Category and Version Number 1
257 Disk size 1
258 Disk structure 1
259 Recording density 1
260 to 271 Data Zone allocation 12
272 General Flag bits 1
273 Disk Application Code 1
274 Extended Information indicators 1
215 to 282 Disk Manufacturer ID 8
283 to 285 Media Type ID 3
286 Product revision number 1
287 number of Physical format information bytes in use in ADIP up to byte 63 1
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 511 Extended Information block 5 for Layer 1 32

512 to 2 047 Reserved — All (00) 1536
© ISO/IEC 2007 - All rights reserved 57
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The information in bytes 0 to 255 are copied from the ADIP auxiliary data on Layer O during initialization of the
disk and may be modified during use to reflect the actual status of the disk (e.g. the Data Zone allocation
bytes). All 256 bytes have the same definitions and shall have the same contents as 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 bytoby same as 14.4.2

Bits by to by shall specify the maximum read transfer rate.

These bitsTmay be settoone of the fotfowing vatues (depending o the maxmonT read-put
speed needed by the application):

0000: specify a maximum transfer rate of 2,52 Mbits/s (see note at 29.3)
0001: specify a maximum transfer rate of 5,04 Mbits/s (see note at 29.3)
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
Bytes4to7 | sameas 14.4.2

Byte 8 shall be set to (00)
Bytes 9 to 11 | shall specify the Sector Number of the actual last/Physical Sector of the Data Zone. Usually
this field is set to the same value as in 14.4.2,-.however in special cases other values |can be
allowed (see 23.3).
Byte 12 shall be set to (00)
Bytes 13 to 15 shall specify the Sector Number of-the actual last Physical Sector of the Data Zone on lLLayer 0
(this PSN represents the locatiotvof the layer jump, see 16.1). This value shall be < (22D7FF)

(for 80 mm disk see Annex A):

Byte 16 — General Flag bits

Bit b same as 14.4.2
Bit bg same as 14.4:2
Bit bg shall 'specify if Buffer Zone 2 in the Lead-in Zone contains VCPS related information,

shall be set to 1, indicating Buffer Zone 2 contains VCPS related information as defined in the
VCPS System Description (see Annex O).

Bits by tobg same as 14.4.2

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.

The remaining bytes 512 to 2047 have no relation to the ADIP information and shall be set to all (00).
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17.10.2 Disk manufacturing information

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

17.10.3 Content provider information

These

Under

28 672 bytes shall be set to all (00).

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.

17.11

This re

related
VCPS

Main D

18 D

Two tin

The st

Addres

locatio

19 M

Both 14
in Figu
is indig
Sector:

The M
Layer
inner A

When
Middle

When

Buffer Zone 2

corded Zone shall consist of 512 Physical Sectors from 32 ECC Blocks. During,use of
information may be recorded to these 32 ECC Blocks, according to the;specificatior]
System Description (see Annex O). If no VCPS related information is copied to these loc
ata of the Data Frames in this Zone shall be set to all (00).

ata Zone
hes 2 086 912 Physical Sectors for the storage of user data(for 80 mm disk see Annex A

art radius of the Data Zone on Layer 0 and Layef1Vis determined by the location of
s (00C000) and (F74A00) respectively and thexmaximum/minimum end radius is detq
h of Physical ADIP Address (08B600) and (FF4Q00) respectively (see 14.4.1.1, bit 2 to 23

jddle Zones

yers have a Middle Zone located.\at the outer side of the disk. They shall consist of the
re 28 and Figure 29. The Physical Sector Number of the first and the last Physical Sect
ated in Figure 28 and Figure 29 in hexadecimal and decimal notation and the numi
5 in each part is indicated‘in’ decimal notation. (for 80 mm disk see Annex A)

ddle Zones shall be\located opposite each other, meaning that the end address of the N
(the most innef BSN) is the inverse of the start address of the Middle Zone on Layer 0
SN).

| ayer 0 (has been fully recorded (user data or formatting), then both Middle Zone 0 o
Zong-1.on Layer 1 shall be recorded before ejecting the disk from the drive.

the disk VCPS
s given in the
ations then the

).

Physical ADIP
rmined by the
and 13.7.1).

parts specified
or of each part
er of Physical

liddle Zone on
(also the most

n Layer 0 and

he formatting on Lavyer 1 (see 23.2.2.2) is completed before Layer 0 is fully recorded

hen a (partial)

Middle Zone 1 of at least 4 ECC Blocks shall be recorded on Layer 1 (see also 16.1 and 24.2 byte Dyg).
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Data Zone on Layer 0
Physical Sector 2 283 519 max Physical Sector (22D7FF) max
Physical Sector 2 283 520 max Buffer Zone 3 Physical Sector (22D800) max
768 Physical Sectors
Physical Sector 2 284 287 max | with Main Data set to (00) Physical Sector (22DAFF) max
Physical Sector 2 284 288 max Reserved Zone 4 Physical Sector (22DB00) max
256 Physical Sectors
Physical Sector 2 284 543 max | with Main Data set to (00) | Physical Sector (22DBFF) max
Physical Sector 2 284 544 max Guard Zone 2 Physical Sector (22DC00) max
min 4 096 Physical Sectors
Physical Sector 2288 639 | with Main Data set to (00) | Physical Sector (22EBFF)
Physical Sector 2 288 640 Physical Sector (22EC00)
Outer Drive Area

Figure 28 — Middle Zone on Layer 0

Outer Drive Area
Physical Sector 14 488 575 Physical Sector (DD13FF)
Physical Sector 14 488 576 Guard Zone 2 PhysicalSector (DD1400)
min 4 096 Physical Sectors
Physica| Sector 14 492 671 min| with Main Data set to (00) | Physical Sector (DD23FF) min
Physica| Sector 14 492 672 min Reserved Zone 4 Physical Sector (DD2400) min
256 Physical Sectors
Physica| Sector 14 492 927 min | with Main Data set to (00). ) | Physical Sector (DD24FF) min
Physica| Sector 14 492 928 min Buffer Zone 3 Physical Sector (DD2500) min
768 Physical Sectors
Physica| Sector 14 493 695 min| with Main Data set to (00) | Physical Sector (DD27FF) min
Physica| Sector 14 493 696 min Physical Sector (DD2800) min
Data Zone on’Layer 1

Figure 29 — Middle Zone on Layer 1

19.1 Buffer Zones 3

These recordegd Zones shall consist of 768 Physical Sectors. The outermost possible start location of Buffer
Zone 3 is (220800) on Layer 0 and.(BD2500) on Layer 1 (for 80 mm disk see Annex A). The Main Data of the
Data Frames i this Zone shall bé set to all (00).

19.2 Reserved Zones 4

256 Physical Jectors.are’reserved and shall be set to (00).

19.3 Guard Zones 2

These Guard Zones are used as a protection for separating test writing zones from information zones
containing user data. They also provide for a recorded area on the opposite layer, at any position within the
Data Zone of each layer (to cope with radial misalignments of inner and outer diameters of the Data Zones).
(for 80 mm disk see Annex A)

The Guard Zones 2 shall be filled with Main Data set to (00).
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If the full storage capacity (2 086 912 sectors) of the disk is used, these zones shall contain 4 096 Physical
Sectors.

If only 2 086 912 — n sectors of the Data Zone on each layer are used (see Figure 30),

while n < 12 288, both Guard Zones 2 shall contain 4 096 + n Physical Sectors (no gap between Guard Zone
2 and the Outer Drive Area);

if n > 12 288, both Guard Zones 2 shall contain at least 16 384 Physical Sectors, adjoining the Reserved Zone
4 (on each layer a gap between Guard Zone 2 and the Outer Drive Area is allowed).

In the latter case (n > 12 288), the Guard Zones 2 can be extended with Physical Sectors filled with Main Data
set to (00) to fill up the gap up to a certain radius or up to the Outer Drive Area, or this gap can be left
unrecorded. The choice for these options is left to the drive manufacturer.

< 12 288 sectors
R < 58 mm H—H

Example 1: less than 12 288 sectors unused nominal | no gap '

\
LO |
1 (030000) (end_| LO)I H—‘N
4 096 <-Guard Zone 2 <1
\

6 384

Example 2: more than 12 288 sectors unused
‘ R < 58 mm l<

> 12 288 sectors

\
R
=v00 > Outer Drive

| Data Zone  nominal | Middle Zone’> 0,2 mm | ! \rea W

* a \
Lo ‘ e ——1
} (030000) (end_LO)} Q—N (22D7FF)|
R =24 mm Guard Zone 2 R = 58 mm
nominal > 16 384 sectors nominal
Figure 30 — Two examples of size of Guard Zone 2 on Layer 0
(layout on Layer 1 shall be similar)
20 Ouyter Drive Areas

Both Igyers have an Quter Drive Area located at the outer side of the disk. They shall cons
specifigd in Figure 34 _and Figure 32. The Physical Sector Number of the first and the last Phy
each part is indicated in Figure 31 and Figure 32 in hexadecimal and decimal notation and
Physical Sectorstin each part is indicated in decimal notation. (for 80 mm disk see Annex A)

st of the parts
sical Sector of
the number of

Guard Zone 2
Wwith Viain Data set 1o (00)

(gap)

Physical Sector 2 288 640

Physical Sector 2 292 735
Physical Sector 2 292 736

Physical Sector 2 305 023
Physical Sector 2 305 024

Reserved Zone 5
4 096 Physical Sectors
with Main Data set to (00)

Outer Disk Test Zone
12 288 Physical Sectors

Guard Zone 3
nominal 22 096 Physical Sectors
with Main Data set to (00)

Figure 31 — Outer Drive Area on Layer 0

© ISO/IEC 2007 — All rights reserved

Physical Sector (22EC00)

Physical Sector (22FBFF)
Physical Sector (22FCO00)

Physical Sector (232BFF)
Physical Sector (232C00)
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Physical Sector 14 472 191

Guard Zone 3

nominal 22 096 Physical Sectors

with Main Data set to (00)

Physical Sector 14 472 192

Physical Sector 14 484 479

Outer Disk Test Zone
12 288 Physical Sectors

Physical Sector 14 484 480

Physical Sector 14 488 575

Reserved Zone 5
4 096 Physical Sectors
with Main Data set to (00)

Physical Sector (DCD3FF)
Physical Sector (DCD400)

Physical Sector (DDO3FF)
Physical Sector (DD0400)

Physical Sector (DD13FF)

(9ap)
Guard Zone 2 -
with Main Data set to (00)

20.1 Reservpd Zone 5

4 096 Physica

20.2 Outer Disk Test Zone

Figure 32 — Outer Drive Area on Layer 1

Sectors are reserved and shall be set all (00).

12 288 Physichl Sectors reserved for drive testing and OPC algorithm (see“Annex I). This Zone shall he filled

with Main Datd

20.3 Guard Zone 3

This Zone sha

21 Lead-ou

t Zone

set to (00) (for 80 mm disk see Annex A).

| be filled with Main Data set to (00) or may be‘left unrecorded.

The Lead-out Zone is located at the inner side'of the disk on Layer 1. The minimum length of the L¢ad-out

Zone shall be
(FDC380) at r3

The Lead-out 4
The Physical

q
hexadecimal 3
notation.

Rhysical Sector 16 580 607

Physical Sector 16 580 608

rone shall consist of the parts specified in Figure 33.

Data Zone

about 50 048 sectors, ranging-from address (FD0O00O) at radius 24,0 mm nominal to gddress
dius 22,6 mm maximum, allxecorded with Main Data set to (00).

bector Number of the first and the last Physical Sector of each part is indicated in Figure 33 in
nd decimal natation and the number of Physical Sectors in each part is indicated in decimal

Physical Sector (FGFFFF)

Buffer Zone 4

Physical Sector (FD0000)

62

Physical Sector 16 589 695
Physical Sector 16 589 696

Physical Sector 16 601 983
Physical Sector 16 601 984

9 088 Physical Sectors
with Main Data set to (00)

Physical Sector (FD237F)

Inner Disk Test Zone
12 288 Physical Sectors

Physical Sector (FD2380)

Physical Sector (FD537F)

Final Zone
all Physical Sectors
with Main Data set to (00)

Figure 33 — Lead-out Zone on Layer 1

Physical Sector (FD5380)
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21.1 Buffer Zone 4

This Zone shall consist of 9 088 Physical Sectors. The Main Data of the Data Frames in this Zone shall be set
to all (00).

21.2 Inner Disk Test Zone

12 288 Physical Sectors reserved for drive testing and OPC algorithm (see Annex |). This Zone shall be filled
with Main Data set to (00).

21.3 Final Zone

The M
Final 4
Physic

hin Data of the Data Frames in this Zone, when recorded, shall be set to all (00). The'\r
one shall end at radius 22,6 mm max. This International Standard does not specify
bl Sectors in the Final Zone.

22 Assignment of Logical Sector Numbers (LSNs)

Logica
the firs|
PSN (R

Sector Numbers (LSNs) shall be assigned contiguously increasing“by one from LSN (
t PSN (030000) to PSN (end_L0) on Layer 0 and then continaing uninterrupted from P
CFFFF) on Layer 1 (see Figure 24 and also Annex J).

23 Formatting

The dig
data by
blocks

The di
Resery
Refere

ecording in the
the number of

, starting from
N (end_LO) to

k shall be considered fully formatted if all areas-in the Information Zone have been recofded. The Main

tes in the ECC blocks can contain relevant data or can be set to dummy data (all bytes
including those with dummy data, shall comply with clause 13.

bk shall be considered partially formatted if at least the Inner Disk Test Zone, the Gua
ed Zone 1, the Reserved Zongé_ 2, the Inner Disk ldentification Zone, the Reserve
nce Code Zone, the Buffer Zohe 1, the Control Data Zone and the Buffer Zone 2 in thq

and the Inner Disk Test Zone and‘the Buffer Zone in the Lead-out Zone have been recorded.

To ind
Blocks

NOTE

cate the status of the_disk, the Inner Disk Identification Zone shall contain Formattin
(FDCBs) (see 24.2):

To enable data retrieval by Read-Only drives, the disk shall be formatted or recorded sequenti

Formalting can(bé done in two different ways:

1) Pre

formatting, which is the conventional way of formatting used for many storage media

(00)). All ECC

rd Zone 1, the
i Zone 3, the
Lead-in Zone

y Disk Control

ally.

After the pre-

formatt

ing“process, the disk is fully formatted. User Data shall not be recorded to the disk

until the pre-

formatting process is complete.

This process consists of the following steps:

— write
— write
— write
— write
— write

Lead-in Zone

Data Zone on Layer 0
Middle Zones 0/1
Data Zone on Layer 1
Lead-out Zone

— verify the Data Zone (optional)

© ISO/IEC 2007 — All rights reserved
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2) Background formatting, which is a formatting process that runs in the background during use of the disk
on a recorder. After the Background formatting process, the disk is fully formatted. User Data may be
recorded to the disk during the Background formatting process. The disk may be interchanged at any time
after the first step.

This process ¢

— Initialization
— De-icing

— Finalization
— Verification

onsists of the following steps:

Initialization sH
A third way of

3) Sequential
Data Zone.

23.1 Pre-for
If Pre-formattin
The Inner Disk
All other Zones

After fully form

23.1.1 Verific
Optionally the

for correctness.

23.2 Backgr

Because the P
immediately, B
process only g
the application
recorder in the
User Data into

23.2.1 Initialig

all always be applied to a maiden disk, while The other steps are opfional.
Ising the disk is

recording without formatting, where the disk is recorded by appending data«6 the en

matting

g is applied, this shall be done before any User Data is recorded-onto the disk.
Identification Zone shall contain FDCBs according to 24.2(indicating pre-formatting in pr
b shall be recorded according to clause 17, 18, 19, 20 and 21.

atting the disk and before ejecting the disk, theldrive shall update the FDCBs.

Ation
Data Zone can be certified. During this, process every ECC Block in the Data Zone is ¢

ound formatting

re-formatting process_can be rather time consuming, and the user may want to use a bla
ackground formatting.can be used instead of Pre-formatting. During the Background for
minimum amount_of data will be recorded onto the disk, after which the disk can be U
. A disk on which/a Background formatting process is active, may be formatted further
background:during the moments that the application is not accessing the disk. Recor
previously.:dnrecorded areas shall be considered formatting of that area.

ation

It is recommer

1 of the

bgress.

necked

nk disk
matting
sed by
by the
ding of

ded’that the Background formatting process starts with recording the Inner Disk Test Zg

ne, the

Guard Zone 1, the Reserved Zone 1, the Reserved Zone 2, the Inner Disk ldentification Zone, the Reserved
Zone 3, the Reference Code Zone, the Buffer Zone 1, the Control Data Zone and the Buffer Zone 2 in the
Lead-in Zone (see Table 6) and the Inner Disk Test Zone and the Buffer Zone 4 in the Lead-out Zone (see

Table 7). In an

y case, these areas shall be recorded before the disk is ejected.

The Inner Disk Identification Zone shall contain FDCBs according to the definitions in 24.2.

All other Zones shall be recorded according to clause 17.

Optionally the Middle Zone 0 and Middle Zone 1 can be recorded.

After initialization the disk can be released for the application.
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23.2.2 De-icing

De-icing is the process of recording all ECC blocks in the Data Zone. During the De-icing phase, unrecorded
areas in the Data Zone shall be filled with ECC blocks containing all (00) bytes or with User Data when
requested.

All recorded areas shall be registered in the Formatting bitmap of a Formatting Disk Control Block (FDCB) in
the Inner Disk Identification Zone. During the time intervals when the drive is idle, the De-icing process,
controlled by the drive, can proceed in the background. When the application requests disk access, the De-
icing process is suspended and the control of the disk is returned to the application. Application requested
writes to previously unrecorded areas shall be registered in the FDCB. During background De-icing the drive
should keep the FDCBs updated. When an eject is requested during background De-icing, the drive shall

update

the FDCBs before ejecting the disk.

To fac|
starting
radius

two examples for such procedures are given.

NOTE
Read-Q
have be

23.2.2.

In this
See th
Layer (

When
be inte

After s
the exd
alterna

Becaug
might
formatt
is 512

The L4
used o

Background formatting process.

litate data retrieval by Read-Only devices from a disk that is sequentially filled-up V
on Layer 0 (which is the usual case), it is required to have Layer 1 recorded up)till at
bs Layer 0. To reach such a disk status, several procedures could be followed(1n-23.2.2

in case of Random Recording (non-continuous / non-sequential user- data recording), d
nly devices can only be expected to be feasible if all unrecorded areas up‘till.the outermost user
en filled up with dummy data before the disk is ejected from the recorder:

1 Example 1 of De-icing procedure

example the Background formatting is performed piece-by-piece on Layer 0 and Laye

e example in Figure 34, where the Background formatting starts on Layer 1 (1), then wr|
(2), goes back to Layer 1 (3), et cetera (4 on Layer0, 5 on Layer 1, 6 on Layer 0, 7 on L

he drive now receives a request to write User Data (8 in the example), the Background
rrupted and this User Data recording will g€t priority.

ich host intervention the Background. formatting should first level up the recordings on b
mple). After that, the Background.formatting proceeds with the piece-by-piece recording
tely (10 on Layer 1, 11 on LayerQ;’etc.).

result in longer waiting times at eject, the number of ECC Blocks for the piece-wis
ing should be optimized for each recorder. A guide value for the number of ECC Blocks
corresponding to 5 séconds at 2,4 x recording speed).

st Written/Ferwards-formatted Address (LWA) and the First Backwards-formatted Addr
h Layer 1);\both contained in the FDCBs (see 24.2), shall be used to indicate the progres

ith User Data
east the same
1and 23.2.2.2,

ata retrieval by
data recordings

r 1 alternately.
tes a piece on
ayer 1).

formatting will

bth layers (9 in
of both layers

e too small chunks of Background Formatting will result in many layer jumps and to¢ large chunks

e Background
in each chunk

pss (FBA, only
bs status of the
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FBA = First Backwards-formatted Address

Background unrecorded
Formatting area
23,4mm 24,0mm
> | < > | < i S S——
Final Lead-out Zone Data Zone Middle
Zone 1
Test Inner Control o LWA
Zorje 0 Disc ID Data i —_ —
2 4 6 user(8) .

Initial Migidle
Zone P Lead-in Zone P Data Zone < ‘Zo he O
> | < > < > | <

——_— Sequential -~
‘ User Data ‘ unrecorded
Background Formatting agea
LWA = Last Written/Forwards<formatted Address
Figure 34 — Example 1 of Background Formatting
23.2.2.2 Example 2 of De-icing procedure

In this exampl
the inner side
formatting star

first the Background formatting on Layer 1 is performed in a piece-by-piece way, working from
of the disk towards the outer side. See the~example in Figure 35, where the Background
s on Layer 1 (1, 2, 3, 4).

When the driveé now receives a request to write User.DPata (5 in the example), the Background formatiing will
be interrupted pnd this User Data recording will get priority.
FBA = First Backwards-formatted Address
Background unrecorded
Formatting area
23,4mm 24,0mm
Final N Lead-out,Zone 2 Data Zone - ‘Mi idle
Zone 1
Tgst Inner Control . LWA
Zorre Bisctb Bata —
user (5) -

Initial Middle
Zone Lead-in Zone Data Zone Zone 0
—> | < » | < > | €«

Sequential Dummy unrecorded
User Data Data area
LWA = Last Written/Forwards-formatted Address
Figure 35 — Example 2 of Background Formatting
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After such host intervention the Background formatting should proceed on Layer 1 with leveling up the
recordings on both layers (6 in the example). After that, the Background formatting proceeds with the
piece-by-piece recording of Layer 1 (7, 8, etc.).

Once Layer 1 has been fully formatted, Layer 0 can be further filled by the formatting process, which can be
performed in the normal sequential way of recording.

Because too small chunks of Background Formatting will result in many jumps and too large chunks might
result in longer waiting times at eject, the number of ECC Blocks for the piece-wise Background Formatting
should be optimized for each recorder. A guide value for the number of ECC Blocks in each chunk is 512

(corresponding to about 5 seconds at 2,4x recording speed).

The Ldst Written/Forwards-formafted Address (CLWA) and the First Backwards-formatted Addr
to be l}ed on Layer 1), both contained in the FDCBs (see 24.2), shall be used to indicate the\
of the Background formatting process.

To furt
recom
datab

her improve the capabilities of Read-Only devices to retrieve data from a pagtially form
ended to extend the User Data recordings on Layer 0 by at least 64 ECC-Blocks con
fore the disk is ejected from the drive, such to guarantee some run-out area.

NOTE
Layer Q
best po
the ejeq

As it is not always sure that Layer 1 does not contain User Data outside the maximum re

it is recommended to fill up Layer O until the same outer radius before the disk is ejected, if ong

5sible data retrieval capabilities for Read-Only devices. As long as . the)disk is not fully formatted {
t time.

23.2.3

When the De-icing process has finished and all areas .in the Data Zone have been recorded,
add th¢ Middle Zones according to clause 19 and theQuter Drive Areas according to clause 20

Finalization

The Lsg
shall b

ad-in Zone shall be finished by adding thé&\Initial Zone according to clause 17 and the
b finished by adding the Final Zone according to clause 21.

23.2.4 |Verification (optional)

Verification is the process of reading.and checking all ECC blocks in the Data Zone. If an ECC
unreliaple, this block can be replaced’ using a Defect Management system (see clause 3).

The Last Verified Address (LVA) pointer in the Formatting Disk Control Blocks (FDCBs) in
Identification Zone shall register the area that has been checked. During the time intervals wi
idle, the Verification process, controlled by the drive, can proceed in the background. When
requests disk access, the Verification process is suspended and the control of the disk is 0
applicgtion. During background Verification the drive should keep the FDCBs updated. Wh
requested duringbackground Verification, the drive shall update the FDCBs before ejecting the

bss (FBA, only
rogress status

atted disk, it is
taining dummy

torded radius of
is aiming at the
his might extend

the drive shall

| ead-out Zone

block is found

the Inner Disk
hen the disk is
the application
eturned to the
en an eject is
disk.

23.3 $equential recording without formatting

If the disk is used for contiguously sequential recording only, a Dummy Zone immediately following the last
recorded User Data should be recorded before ejecting the disk. The host/application can write additional data
to the disk by overwriting the Dummy Zone with User Data immediately followed by a new Dummy Zone.

During recording on Layer 0 the host/application can adapt the layer jump position and then continue
recording on Layer 1 as described in 16.1. However after starting recording on Layer 1, the layer jump position
shall be definite, and both Middle Zones shall be recorded before the disk is ejected from the drive.

When a disk is going to be used for sequential recording without formatting, it shall be initialized in the same
way as for Background formatting (see 23.2.1) and as long as there are unrecorded areas, the FDCB shall be
used in the same way as during the De-icing process (see 23.2.2).
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The Formatting status in the FDCBs (see 24.2) shall be set to “partially formatted”, the Last Written Address
shall be set to the last PSN of the last contiguously recorded ECC Block (end_rec, including the Dummy
Zone). The LWA shall continue on Layer 1 as indicated in Figure 36. All other bits shall be set to their relevant

meaning.

Following bytes in the Control Data Zone relating to the Data Zone allocation (see 17.10.1) shall be set to:

- if the user recordings end on Layer 0:

bytes 9 to 11: shall be set to the last PSN of the actual last ECC Block containing User Data supplied by
the host/application (end_data, not including the Dummy Zone),

bytes 13

by the hqgst/application (end_LO = end_data, not including the Dummy Zone);

to 15: shall be set to the last PSN of the actual last ECC Block containing User Data, shipplied

- if the user rgcordings extend beyond the layer jump onto Layer 1:

bytes 9 tp 11: shall be set to the last PSN of the actual last ECC Block containing User Data supplied by
the host/application (end_data, not including the Dummy Zone),

bytes 13|to 15: shall be set to the last PSN of the Data Zone on Layer 0 (end L0, identifying the Ipcation
of the layler jump).

Recordings end on Layer 0

(FCFFFF)

Layer 1

|
FDCB
Layer 0 LWA user data:

Control |(030000) (end_data)t (end_rec) (22D800)
Data (end_LOY}
|
Recordings end on Layer-t
FCFFFF) L user data
Layer 1 (
ayer (end_rec) A(end_data)
FDCB
LWA user data
L
ayerg Control |(030000) (end_LOY (22D800)
Data
|
Figure 36 — Example of Sequential recording

The Dummy Zone shall fulfil the following rules:

- Bits by7 to byg in the ID field of the Data Frames in the Dummy Zone shall be set to ZERO ZERO,

identifying

the Dummy Zone as if it was Data Zone.

- The length of the Dummy Zone shall be at least 64 ECC Blocks.
For optimum compliance with ISO/IEC 16448 the rules as given in Table 9 should be followed (for 80 mm
disk see Annex A).

68
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Table 9
Length of the Recorded part End of the Dummy Zone on Layer 0
of the Data Zone on Layer 0 (radius)
(end radius)
less than 34,0 mm 35,0 mm min.
34,0 mm to 57,5 mm end radius Data Zone + 1,0 mm min.
57,5 to 58,0 mm 58,5 mm
= Tl A~ Dulllllly ZUIIU b:lUu:d bC fl“cd VV;th a“ InVI:cl;II Data (GC)

- Itis allowed to have an unrecorded area between the end of the Dummy Zone and Buffer
atfradius 58 mm.

To pre

recominendations how to move over from Layer 0 to Layer 1 and vice-versa.

24 D

Disk @

interchBnge between the data interchange parties. DCBs are recorded in the Inner Disk Iden
All DCBs shall have the same format for the first 40 data bytes. A special DCB is defined to re
of the formatting process and to hold some general information.

Each {ype of DCB (i.e. with some specific Content Descriptor other than (00000000), (
(FFFFKFFF)) shall occur only once in each of theNnner Disk Identification Zone.

24.1 General format of Disk Control Blocks

The Main Data of each Disk Control Bloek shall be according to Table 10.

vent Read-Only devices from landing in possibly unrecorded data areas, Annex

sk Control Blocks

ontrol ECC Blocks are provided as a structure on the\disk to include additional

Table'10 — General format of each Disk Control Block

Physical Sector of\each DCB Main Data BP | Description
0 Dg to D3 Content Descriptor
0 D4 to Dy Unknown Content Descriptor Aclions
0 Dg to D3g Drive ID
0 Dyg to Dy g47 | Content Descriptor Specific
1to 15 Do — D2 g47 Content Descriptor Specific

Bytes D to D3 — Content Descriptor

if set to (00000000)

the DCB is unused.

The Content Descriptor of all subsequent DCBs in this Inner Disk Identification Zone

sh

All remaining bytes, D4 to Dy 947 of Physical Sector 0 and D to D5 47 of Physical Sector 1 to 15 in

all be set to (00000000).

Table 10 shall be set to (00).

© ISO/IEC 2007 — All rights reserved
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if set to (46443000) or (46443100)
this DCB shall be as defined in 24.2

if set to (57444300)
this DCB shall be as defined in 24.3

if set to (FFFFFFFE)
this DCB is bad and shall not be used.

NOTE:
the Content Des

criptor set to (FFFFFFFF) and all remaining bytes set to (00) The | ist of DCBs (see 24 2 Physic

If any damaged DCB is replaced at an other location, the original location shall be overwritten with a DCB with

| Sector

0/bytes Dqpg t

if set to (FFFF

this DCB
All remain
Table 10

All other value

Each new DC
Descriptor = (Q

Bytes D4 to D

These bits are
drive (i.e. the
32 individual b

Bits b31 to b4

Bit bs

Bit by

b D19g1) shall be updated accordingly.

FFFF)

vas previously used and is now available for reuse.
ng bytes, Dy to Dy 47 of Physical Sector 0 and D to D5 47 of Physical Sector 1 to 15 i
hall be set to (00).

5 for the Content Descriptor are reserved.

B added to the Inner Disk Identification Zone shall be written at the first unused DCB ((
0000000) or (FFFFFFFF)).

7 — Unknown Content Descriptor Actions

Content

provided to specify required actions when the content and use of the DCB are unknown to the

ontent descriptor is not set to a known assigned value). These bytes form a field consi
ts.

Reserved

These bits shall be set to@lt ZERO.

DCB overwrite

if set to ONE,-modifying the current DCB shall not be allowed,
else it shallbe set to ZERO.

Formatting

ifset to ONE, reformatting of the disk shall not be allowed,

5ting of

Bit b

Bit by

70
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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.

Data Zone write

if set to ONE, recording shall not be allowed in the Data Zone,
else it shall be set to ZERO.
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Bytes Dg to D3g shall contain a unique descriptor, identifying the drive that has last written the DCB. The
format of this unique drive identifier shall be as follows:

- Bytes Dg to Dy3 shall identify the manufacturer of the drive. This name shall be represented by

characters from the GO set + SPACE according to ISO/IEC 4873. Trailing bytes not used shall be set to
(00).

- Bytes Dyy to D35 shall identify the model name/type number of the drive. This model name/type number

0 D2 A ) a

843, Trailing bytes

-  Bytes D3g to D3g shall contain a unique serial number of the drive. The 4 bytes shall form one 32-bit

Bytes

Bytes s
Physid

Bytes s

ary number.

D40 to D3 g47 Content Descriptor Specific
pecified by the format description for the DCB with the actual Content Descriptor value.
al Sector 1 to 15: Bytes D to D, g47 Content Descriptor. Specific

pecified by the format description for the DCB with the“actual Content Descriptor value.

24.2 kFormat of the Formatting DCB (FDCB)

The In
These

Table 11— Format of the FDCB for Layer 0

ner Disk Identification Zone shall contain two*DCBs reflecting the status of the disk, one|for each layer.
FDCBs shall have the content as definediin Table 11 and Table 12.

Physical Sector Main Data Description number of
bf ECC block byte position bytes
0 Do to D3 Content Descriptor 4
0 D4 to Dy Unknown Content Descriptor Actions 4
0 Dg to D3g Drive ID 32
0 Dyq to Dys3 FDCB update count 4
0 Dyy to Dyy Formatting status and mode of Layer 0 4
0 Dyg to D54 Last Written/forwards-formatted address 4
6 Bryto b33 tast-veriffedaddressof tayer6 4
0 Dsgg to Dgg Layer 0 Bitmap Start Address 4
0 Dgg to Dg3 Layer O Bitmap Length 4
0 Dg4 to Dgs Disk ID 32
0 Dgg to D127 Application dependent 32
0 D12g to Dqg1 List of DCBs 16x4
0 D1go to Dy 947 Reserved and set to (00) 1 856
1to8 Do to Dy g47 Layer 0 Formatting bitmap 8x2 048
9to 15 Dg to Dy g47 Reserved and set to (00) 7x2 048

© ISO/IEC 2007 — All rights reserved
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Table 12 — Format of the FDCB for Layer 1

Physical Sector Main Data Description number of
of ECC block byte position bytes
0 Do to D3 Content Descriptor 4
0 D4 to Dy Unknown Content Descriptor Actions 4
0 Dg to D3g Drive ID 32
0 Dyg to Dy3 FDCB update count 4
0 Dygq to Dy7 Formatting status and mode of Layer 1 4
0 Djga to Di4 First Backwards-formatted address 4
0 Dgo to Dg5 Last verified address of Layer 1 4
0 Dgg to D5g Layer 1 Bitmap Start Address 4
0 Dgg to Dg3 Layer 1 Bitmap Length 4
0 Dg4 to Dgg Disk ID 32
0 Dgg to D127 Application dependent 32
0 D12g to Dqg4 List of DCBs 16x4
0 D1g2 to D3 g47 Reserved and set to (00) 1 856
1to Do to Dy 47 Layer 1 Formatting bitmap 8x2 048
9to[l5 Dg to Dy 47 Reserved and sgt to (00) 7x2 048
Physical Sector 0 / bytes Dy to D3 — Content Descriptor

(4644300

), representing the characters “FDQ” and'the version number 0, in the FDCB for Layer 0,

these bytes id}ntify the Formatting DCB and shall be setto:

(4644310

), representing the characters “FD1*and the version number 0, in the FDCB for Layer 1

Physical Sector 0 / bytes D4 to D7 — Unknown Content Descriptor Actions

shall be set t¢ (0000000D) indicating that if this DCB is not known to the system, the DCB shall |not be
overwritten, the disk shall not be reformatted, writing to the Data Zone shall not be allowed, while trangferring
the DCB information from the driveyto the host computer is allowed.

Physical Sector 0 / bytes Bg'to D39 — Drive ID

these bytes shpll contain'the drive ID as specified in 24.1.

Physical Sector.0’/ bytes D4q to D42 — FDCB update count

these bytes shall specify the total number of update operations of the FDCB. This field shall be set to
(00000000) during the creation of the FDCB, and shall be incremented by one each time the FDCB is

re-written.

72
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Physical Sector 0 / byte Dy to D47 — Formatting status and mode of Layer 0/1

byte D44 — Formatting status flags

bits 7 to 6 bit 5 bits 4 to 0

Layer 0/1 Layer 0/1 Reserved
Formatting status Formatting open

bits 7 to 6:
ZEROU ZERO = the related Layer 1s not formatted/recorded
ZERO ONE = the related Layer has been partially formatted/recorded
ONE ZERO = the related Layer has been fully formatted/recorded by user
ONE ONE = the related Layer has been fully formatted by manufacturer

bit 5:
ZERO = the FDCB on the disk reflects the actual status of the related Layer
ONE = the Formatting process of the drive is active and the.EDCB on the disk|might not
reflect the actual status of the related Layer
bit 4 to 0: reserved

byite D45 — Verification status flags

bits 7 to 6 bits 5 to-0

Verification status Reserved

bits 7 to 6:
ZERO ZERO = the related Layer is not verified
ZERO ONE = the related*Layer has been partially verified
ONE ZERO = the related Layer has been fully verified by user
ONE ONE = therelated Layer has been fully verified by manufacturer

bits 5 to 0: reserved

byite D46 — Recording status flags

bit 7 bits 6 to 5 bits 4 to 0
Lead-in / Middle Zone 0/1 & reserved
Lead-out status Outer Drive Area
Sldlus

bit 7:
for Layer O:
ZERO = Lead-in is recorded from address (02AC80) to address (02FFFF)
ONE = Lead-in is fully recorded

for Layer 1:

ZERO = Lead-out is recorded from address (FD0000) to address (FD537F)
ONE = Lead-out is fully recorded
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bits 6 to 5:

for Layer O:

ZERO ZERO = no Middle Zone 0 and Outer Drive Area has been recorded,

ZERO ONE = partial Middle Zone 0 has been recorded adjoining the actual
last sector of the Data Zone on Layer 0 at PSN (end_L0),

ONE ZERO = Middle Zone 0 is recorded from address (22D800) to address
(22EBFF) (see clause 19 and 23.2.1) (for 80 mm disk see Annex A),

ONE ONE = Middle Zone 0 and Outer Drive Area are fully recorded adjoining
the actual last sector of the Data Zone on Layer 0 at (end_L0).

for Layer 1:

ZERO ZERO = no Middle Zone 1 and Outer Drive Area has been recorded,

ERO ONE = partial Middle Zone T has been recorded adjoining the actual

first sector of the Data Zone on Layer 1 at PSN (end_LO),

ONE ZERO = Middle Zone 1 is recorded from address (DD1400) to address
(DD27FF) (see clause 19 and 23.2.1) (for 80 mm disk see Anhex'A),

QNE ONE = Middle Zone 1 and Outer Drive Area are fully recorded adjoining

the actual first sector of the Data Zone on Layer 1 at PSN (m)
bits 4|to 0: reserved
byte D47 +- Reserved
set to[ (00)
Physical Sector 0 / bytes Dyg to Dg4q

In the FDCB for Layer 0 — Last Written Address (LWA)

these 4 bytes ghall indicate the last PSN of the last ECC Block of the contiguously recorded part of tHe Data
Zone (continuing on Layer 1 as indicated in Figure-24, including Dummy Zone data, but not includjng the
Middle Zone) starting from address (030000). (Fhere shall be no unrecorded ECC Blocks between gddress
(030000) and the LWA.) As long as the first ECC Block of the Data Zone is unrecorded, the LWA shall be set
to (00000000){ indicating that the LWA is.not (yet) in use. After formatting has been finished, the LWA may
also be set to (00000000).

In the FDCB for Layer 1 — First Backwards-formatted Address (FBA)

these 4 bytes ghall indicate the-first PSN of the first ECC Block of the contiguously recorded part of tHe Data
Zone on Layen 1 (not including the Middle Zone) ending at address (FCFFFF). (There shall be no unrgcorded
ECC Blocks between the‘FBA and address (FCFFFF).) As long as the last ECC Block of the Data Zone is
unrecorded, tHe FBA shall be set to (00000000), indicating that the FBA is not (yet) in use. After formatting
has been finished, the'FBA may also be set to (00000000).

Physical Sector 0 / bytes D55 to Dgg — Last Verified Address (LVA) of Layer 0/1

For Layer 0: these 4 bytes shall indicate the last PSN of the last ECC Block of the contiguously verified part of
the Data Zone on Layer 0 starting from address (030000).

For Layer 1: these 4 bytes shall indicate the last PSN of the last ECC Block of the contiguously verified part of
the Data Zone on Layer 1 starting from address (end_LO).

If not in use the LVA may also be set to (00000000).
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these 4 bytes shall indicate the first PSN of the first ECC Block represented in the related Formatting bitmap.

For Layer 0 this address shall be > (00030000) and less than the Last Written Address.

For Layer 1 this address shall be = (end_LO).

These bytes shall be set to (00000000) if the related layer is fully Formatted or if the Formatting Bitmap is not

used.

Physid
these 4

For La

For La

These
used.

Physid

these ]
the dis

Physid

this fie
specifi

Physid

To imp

al Sector 0 / bytes Dgq to Dg3 — Bitmap Length (BML)

bytes shall indicate the number of ECC Blocks represented in the related Formatting bit

er 0 the BML shall be = (end_LO +1 - BSALg) / 16.

er 1 the BML shall be > (FBA - BSA( 1) / 16 and < (FD000O - BSA 1) /-16.

bytes shall be set to (00000000) if the related layer is fully Formatted or if the Formattin

al Sector 0 / bytes Dg4 to Dgs5 — Disk ID

2 bytes shall be recorded with a random, statistically unique, 256-bit binary number at

. Both FDCBSs shall contain the same Disk ID number.

al Sector 0 / bytes Dgg to D457 — Application dependent

map.

j Bitmap is not

initialization of

d shall consist of 32 bytes and is~reserved for use by the application to store information such as
L copy protection data. If this setting is not specified by the application, the bytes shall be

al Sector 0 / bytes D ogt0-D4g4 — List of DCBs

set to (00).

rove the robustnesstand the time to access the actually valid DCBs, it is recommended to store a list

representing the 16 locations of the Inner Disk Identification Zone with the Content Descript
ed in each of these locations. This list shall be formatted according to Table 13.

contair

Table 13 — Format of the List of DCBs

or of the DCB

in location 15

Physical Sector Main Data Descriotion number of
of ECC block byte position P bytes

Content Descriptor of DCB

0 D12 1 D13y in Iocatign 0 4
Content Descriptor of DCB

0 D132 10 D135 in Iocatign 1 4

0

0 D(128+i><4) to Content Descriptor of DCB 4

D(131+ix4) in location i
0 : :
0 Dygg to D1g Content Descriptor of DCB 4
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bytes D(12g+ix4) t0 D(131+ix4) — Content Descriptor of DCB in location i

each group of 4 bytes shall represent the Content Descriptor (see 24.1, bytes D to D3) of the DCB in the
specified location in the Inner Disk Identification Zone holding this FDCB.

Location i in the Inner Disk Identification Zone shall be the ECC Block starting with PSN (02EECO0) + ix16.

The List of DCBs shall include both FDCBs themselves. The position of the FDCBs are not restricted to
locations 0 and 1. If not used the List of DCBs shall be set to all (00000000).

Physical Sector 0 / bytes D4q5 to D5 047 — Reserved

these bytes ar

Physical Sector 1 to 8 / bytes D to D5 g47 — Formatting bitmap

Physical Sectd
ECC block in

indicated by th

following the B
8 following the

The ECC bloc
the Bitmap St
Bitmap Start A

i = [(k-1)x2 048+m]x8+n, where k=1..9, m=0..2047{n=0..7

Address of the|

If the bit reprg
If the bit repreq

Physical Sector 9 to 15/ bytes Dj:to D5 47 — Reserved

all bytes in the

e reserved and shall be set to (00)

rs 1 to 8 of the FDCBs contain a bitmap, where each bit reflects the recording status
he related layer. Bit O (the Isb) of Main Data byte D of Sector 1 represents the first ECC

e Bitmap Start Address, bit 1 of Main Data byte D of Sector 1 represents the next ECQ

CC Block indicated by the Bitmap Start Address, etc. All remaining bits in Physical Sect
bitmap shall be set to ZERO.

s in the bitmap are identified by a sequence number-i;‘where i starts at 0 for the ECC §
hrt Address. Bit n of Main Data byte D,, of Sector’ k" represents the i ECC block fr
ddress:

first Physical Sector of the it ECC bldek = Bitmap Start Address + ix16.

senting the i " ECC block is_sét to ONE, then the i " ECC block has not been re
enting the i ECC block is-set to ZERO, then the i ECC block has been recorded.

e sectors shall be set to (00)

of one
block,

block,
brs 1 to

lock at
om the

corded.
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24.3 Format of the Write inhibit DCB (WDCB)

The Inner Disk Identification Zone may optionally contain a DCB reflecting the write protect status of the disk.
This WDCB shall have the content as defined in Table 14.

Table 14 — Format of the WDCB

Physical Sector Main Data Description number of
of ECC block byte position bytes
0 Do to D3 Content Descriptor 4
0 F)_Ar to F)7 Unknown Content Descriptor Actions 4
0 Dg to D3g Drive ID 32
0 Dyg to Dys3 WDCB update count 4
0 Dy4 to Dy7 Write protect Actions 4
0 Dyg to Dg3 Reserved and set to (00) 16
0 Dg4 to Dgs WDCB Password 32
0 Dgg to Do 947 Reserved and sett6/(00) 1952
1to 15 Do to Dy g47 Reserved ang set to (00) 15%2 048
Physiqgal Sector 0 / bytes Dy to D3 — Content Descriptor
these Bytes identify the Write inhibit DCB and shall be set to (57444300), representing the chgracters “WDC”

and the version number 0.

Physigal Sector 0 / bytes D4 to D7 — Unknown Content Descriptor Actions

shall set to (0000000F) indicating_that if this DCB is not known to the system, the DC
overwrltten, the disk shall not be reformatted, writing to the Data Zone shall not be allowed, a
the DCB information from the drive. to,the host computer shall not be allowed.

Physiqgal Sector 0 / bytes Dg to D39 — Drive ID
these Rjytes shall contain the drive ID as specified in 24.1.
Physiqal Sector0//-bytes Dyq to D43 — WDCB update count

these bytes shall specify the total number of update operations of the WDCB. This field s
(00000000), during the creation of the WDCB, and shall be incremented by one each time

B shall not be
nd transferring

hall be set to
the WDCB is

re-written:

Physical Sector 0 / byte D4 to D47 — Write protect Actions

These bits are provided to specify allowed and required actions. These bytes form a field consisting of 32

individual bits.

Bits b34 to bg Reserved

These bits shall be set to all ZERO.
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Bit by

Write protect Change

if set to ZERO, the Write protect Status bits bg to by may be modified,

if set to ONE and the password received from the host is the same as the WDCB Password

in this DCB, the Write protect Status bits bg to by may be modified,

if set to ONE and the password received from the host is the different from the WDCB

Password in this DCB, the Write protect Status bits bg to by shall not be modified.

Bits b6 to b2

Bits b1 , bo

NOTE The
Management S
located in the [
System can stay

Physical Sector 0 / bytes Dyg to Dg3 — Reserved

these bytes ar

Physical Sector 0 / byte Dg4 to Dgg— WDCB Password

These bytes 9
SPACE accord

If all bytes of {
be set to ZER(

Reserved

These bits shall be set to all ZERO.
Write protect Status

if set to ONE/ONE recording in any area on the disk shall not be allowed,

if set to ONE/ZERO recording in the actual User Data Area defined by an applied
Management System shall not be allowed,

“User Data Area” is the part of the Data Zone meant for storing the User Data in case 3
stem is applied. This means that possible Sparing and Table ‘Areas of a Defect Management
ata Zone of the disk can be excluded from the write inhibition, in which case the Defect Mans
enabled.

Defect

Defect
System
gement

if set to ZERO/ONE recording in the Data Zone on the disk (all of the area between {he end

of the Lead-in Zone and the start of the Lead-out Zone) shall not be allowed,

if set to ZERO/ZERO recording in allkareas on the disk is allowed.

b reserved and shall be set'to(00)

hall contain a_user defined password consisting of up to 32 characters from the G
ing to ISO/IEC:4873. Trailing bytes not used shall be set to (00).

he WDCB-"Password field are set to (00), then all 32 bits of the Write protect Actions fie
D.

If the WDCB

Fassword Tield IS set 10 all (FF), then the diIsK IS permanently Write proteclted and

set +

d shall

further

recording on the disk shall not be allowed. Bits b, by and by of the Write protect Actions field shall be set to

ONE.

Physical Sect

or 0 / bytes Dgg to D5 47 — Reserved

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

Physical Sect

or 1to 15/ bytes D to D5 g47 — Reserved

all bytes in these sectors shall be set to (00)

78

© ISO/IEC 2007 — All rights reserved


https://iecnorm.com/api/?name=5011cf9f220105fb984eba2cea944851

ISO/IEC 29642:2007(E)

Section 5 — Characteristics of the groove

25 General

All recordings shall occur only in grooved areas. The groove centreline is deviated from the average track
centreline with a phase modulated sinewave. 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 27 specifies the requirements for
the signals from grooves, as obtained when using the Reference Drive as defined in clause 9.

26 Mpthod of testing

26.1 Environment

All signals in clause 27 shall be within their specified ranges with the disk in- the test environnpent conditions
defined in 8.1.1.

26.2 Reference Drive

All signals specified in clause 27 shall be measured in the jindicated channels of the Reference Drive as
defineq in clause 9. The drive shall have the following charagteristics for the purpose of these tgsts.

26.2.1 |Optics and mechanics

The fo¢used optical beam shall have the propertiesidefined in 9.2 a) to i). The disk shall rotate|as specified in
9.5.

26.2.2 |Read power

The optical power incident on the read-out surface of the disk (used for reading the informption) shall be
1,2mW + 0,1 mW.

26.2.3 |Read channels

The drfve shall have two‘read channels. Read Channel 1 gives a signal (/; + I,) related to the {otal amount of
light infthe exit pupihof the objective lens. Read Channel 2 gives a signal (/4 - ;) related to tHe difference in

the anmpount of!light in the two halves of the exit pupil of the objective lens. These channels can be
implenmentedas given in clause 9.

For mé

IS0 ) Ul 3 e filtered by a
15t order LPF with a f,(-3 dB) of 30 kHz.

For measurement of the wobble signal, the read channel signals shall be filtered by a 18t order Band Pass

Filter with frequency range (-3 dB): 25 kHz, slope +20 dB/decade to 4,0 MHz, slope —20 dB/decade.

26.2.4 Tracking

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,

and the radial tracking error between the focus of the optical beam and the centre of a track shall not exceed
0,022 um

© ISO/IEC 2007 — Al rights reserved 79


https://iecnorm.com/api/?name=5011cf9f220105fb984eba2cea944851

ISO/IEC 29642:2007(E)

26.3 Definition of signals

All signals are linearly related to currents through a photo detector, and are therefore linearly related to the
optical power falling on the detector.

0 level

—
radial position

on land on groove

Figure 37 — Signals from grooves in the Read Channels when crossing the tracks

Push-pull sig
The push-pull

hal

signal is the filtered sinusoidal difference signal (/4 - /) in Read Channel 2, when the f

the optical begm crosses the tracks. The signal can be used by the drive for radial tracking.

Track cross sjgnal

bcus of

The track crosp signal is the filtered sinusoidal'sum signal (/4 + I5) in Read Channel 1, when the focus of the
optical beam cyosses the tracks.
Wobble signal
The wobble signal hy is the filtered sinusoidal difference signal (/1 - I5) in Read Channel 2, while the drive
meets the minimum tracking regdirement.
27 Characferistics of the groove signals
27.1 Phase depth
The phase depth of the groove shall not exceed 90°.
27.2 Push-pull signal
The peak-to-peak value of the push-pull signal PP shall meet the following requirements:
- (I1 -l )pp
a) on both layers before recording: 0,28 < <0,56
l(l1 + IZ)max + (,1 +12)minJ/2
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The max variation of the push-pull signal within one layer before recording shall be:

PPmax_PPmin <015
PPmax+PPmin
(,1_I2)pp

<0,56
|.(I1 +12)max +(I1 +12)minJ/2

on both layers after recording: 0,28 <

Ratio of push-pull signal of unrecorded groove to push-pull signal of recorded groove within one layer

shall be in the range of:0,75 < Phhefore <1,25
after

273 1

The Tr

27.4 Normalized wobble signal

The dg
distand
accord
The wq
the am
the oth

The no

05

At locs
wobblg

Iy

-~

27.5 (

The a

'rack Cross signal

bck Cross signal for the unrecorded disk is not specified.

viation from the track centreline shall be measured by the normalized wobble signal.
e that the centre of the wobble groove deviates from the average track centreline can
ng to Annex L.

bble signal shall be measured in an empty track during,the monotone wobble part, at |
plitude is not enhanced due to the positive interference of the wobble from adjacent tra
er layer is unrecorded.

rmalized wobble signal shall be

ZOSMSOBO
(1_ 2)pp

tions where the amplitude of the wobble signal is enhanced due to the positive intef
from adjacent tracks, the maximum wobble signal shall be

.PP-MaX - 56
V,pp-min

Characteristics of the wobble

erage~Narrow band SNR of the wobble signal before recording shall be greater tha

measu

other layersshall be unrecorded.

Fement shall be made using a resolution bandwidth of 1 kHz. At the location of the me

The amount of
be calculated

bcations where
cks and where

ference of the

n 45dB. The
asurement the

The average Narrow band SNR of the wobble signal after recording shall be greater than 38 dB. The
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

28 Method of testing

The format of the information on the disk is defined in clause 13. Clause 29 specifies the requirements for the
signals from recorded marks, as obtained when using the Reference Drive as defined in clause 9.

This clause specifies the average quality of the rewritable information. Local deviations from the specified
values, called defects, can cause tracking errors or errors in the Data fields. These errors are covered by

Clause 31 and

Section 7.

28.1 Enviroerent

All signals in P9.2.2 to 29.2.5 shall be within their specified ranges with the disk in the test“envirpnment
conditions defiped in 8.1.1.

28.2 Reference Drive

All signals spegified in 29.2.2 to 29.2.5 shall be measured in the indicated channels’of the Reference Qrive as
defined in clause 9. The drive shall have the following characteristics for the purpose of these tests.

28.2.1 Optics|and mechanics

The focused optical beam shall have the properties defined in 9.27a)*o i). The disk shall rotate as spegified in
9.5.

28.2.2 Read power

The optical pgqwer incident on the read-out surface>of the disk (used for reading the information) shall be
1,2 mW = 0,1 mmW.

28.2.3 Read dhannels

The drive shal| have two read channels. Read Channel 1 gives a signal (/4 + Io) related to the total amount of
light in the exif pupil of the objective’lens. Read Channel 2 gives a signal (/4 - I5) related to the differgnce in
the amount of light in the two,"halves of the exit pupil of the objective lens. These channels ¢an be
implemented gs given in clause 9.

For measurement of the) push-pull and track cross signals, the read channel signals shall be filtergd by a
18t order LPF yith a f3(-3 dB) of 30 kHz.

The signal fro . vel for

binarizing the read 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 1with the

characteristics

in Annex E.

28.2.4 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,

and 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.

28.2.5 Scanning velocity

All write tests are performed at each of the recording velocities defined in 14.4.2. The tests shall be performed
with the related write strategy.

All read tests are performed at the Reference velocity.

28.3 Write conditions

Marks pnd spaces are written on the disk by pulsing a laser.

28.3.1 |Write pulse waveform

The lager power is modulated according to one of the write pulse waveform given-in-Annex G.
A 3T tq 14T is written by applying a multiple-pulse train of write pulses.

The refording power has three levels: the Write power (Pw), the Erase ‘power (Pe), and the [Cooling power
(Pc), which are the optical powers incident at the entrance surface of'the disk and used for wrifing marks and

spaceq. The values of these power levels shall be optimized according to Annex I.

The actual recording powers, Pw, Pe, and Pc shall be within(5y% of their optimum values.

28.3.2 |Write power
The optimized recording powers, Pwo, Peo and R¢o shall meet the following conditions

on Layer 0 at 2,4x recording speed for thé N-1 strategy as defined in 14.4.2.2:
20,0 mW < Pwo < 45,0 mW

4,0 mW < Peo <22,0 mW

0,1 mW < Pco <0,7 mW.

on Layer 1 at 2,4x recarding speed for the N/2 strategy as defined in 14.4.2.3.1:

20,0 mW < Pwo <45,0 mW
4,0 mW-<Peo < 22,0 mW
0,FmW < Pco <0,7 mW

28.3.3 "Write power-shift fortayerttduetorecordingontayert6

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:

PWonL1,unrecL0

0,95<
PWonL1,reCL0

<1,05

28.4 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 all velocities
specified in 14.4.2.2, byte 32, and in the Extended Information blocks defined under 14.4.2.3.
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For 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 10 times each as specified in 28.3.1.

Read the data of track m under the conditions specified in 28.2.

29 Characteristics of the recorded signals

The following S ignalq shall be measured after rpr‘nrding with the write conditions as Qppr‘ifipd in2831

29.1 Channel bit length
The average (hannel bit length over each RUN shall be

146,6 nm i 1,4 nm

29.2 Definition of signals

All signals arellinearly related to currents through a photo-diode detector, and are therefore linearly related to
the optical power falling on the detector.

29.2.1 High frequency signals (HF)

The HF signallis obtained by summing the currents of the four elements of the photo detector as genefated in
Read Channe| 1. These currents are modulated by the éffects of the marks and spaces representjng the
information on|the recording layer.

CNONESONISISA,
VaAYaVaVaVaVaVaAVaVA

R T
N’*""""’Oﬁof&%’ |

NSRRI
"""\/' /"/'\"'? % "'
NOLLLIEREREE |

0 Leyel

Figure 38 — Signals from spaces and marks in Read channel 1

29.2.2 Modulated amplitude

The modulated amplitude /,, is the peak-to-peak value of the HF signal generated by the largest mark and
space lengths (see Figure 38). The peak value I, shall be the peak value of the HF signal before a.c.
coupling. The modulated amplitude /5 is the peak-to-peak value generated by the shortest mark and space
lengths. The 0 Level is the signal level obtained from the measuring device when no disk is inserted. These
parameters shall meet the following requirements under all conditions, also such as a different number of
overwrites, and when recordings have been made at different speeds.
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’1y > 0,48
l14n
’3/ >0,15

ha

Within one layer, (h4rmax _114Hm"y <0,25
14Hmax

Within one revolution, (114Hmax _114Hm"% <0,15
14Hmax

29.2.3 | Signal asymmetry

lian +har  l3f) +la
2 2

1

IA

The signal asymmetry shall meet the following requirement: —0,05 < +0,15

29.2.4 |Normalized Slicing Level jump

Betwegn any 2 consecutive ECC Blocks, the Normalized Slicing Level (NSL) jump shall be:

b2+ fa2)~ (I3 1 +/3L,1)|S 0.50
b2 —1a.2)+ (3 1 _I3L,1)| o

T~ 1T

where I3 1 and I3 4 are the /3 levels just before the linking position
and I3, and I3 , are the /5 levels justafter the linking position.

This rgquirement shall be fulfilled also after a different number of overwrites for the 2 ECC| Blocks (up to
500 DQW cycles).

29.2.5 |Jitter
Jitter ig the standard deviation ‘c 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 equalizen and LPF (see

Annex|E). The jitter of the leading and trailing edges is measured relative to the PLL clock and|normalized by
the Channel bit clock'\period.

The jitter shall.be measured at the Reference velocity using the circuit specified in Annex E.

The jitter measurement shall be using the conditions specified in 28.4.

The measured jitter shall not exceed 9,0 %.

29.2.5.1 Overwrite stability
The following test shall be applied to verify the stability of the overwrite capabilities of the disk after some
storage time. For this purpose a band of at least 5 tracks shall be (over)written 10 times, at a velocity of 2,4x,

with nominal recording powers and the write strategy parameters set to the values as defined in 14.4.2.2 or
14.4.2.3.1. Next the disk has to be stored at 55 °C + 2 °C for 24 hours.

After 24 hours the original recorded tracks shall be overwritten once and the jitter is measured (jitter;,4).

A new, empty area of the disk, close to the original recording, shall be (over)written 11 times and also here the
jitter is measured (jittery4).
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The difference in the measured jitter values shall be defined as Ajitter2 = jitter120+1 —jitter121 ,

where: Ajitter < 6,0 %.

Additionally the number of PI errors over any 8 consecutive ECC Blocks shall not exceed 280 (see 31.2

29.3 Read stability

).

When reading at a play-back speed of n x the reference velocity with a read power of {0,8 + 0,5x \/ﬁ} mW (n>1)
at a temperature of 55 °C, all parameters specified in 29.2.2 to 29.2.5 shall be within their specified ranges after

1 000 000 repeated reads

NOTE Whe¢n reading at higher play-back speeds, the signal-to-noise ratios in drives can be improved: by applying

higher read powers. In case of (partial) CAV operation care should be taken to set sufficiently low read powe
jumping towards inner diameters (although the rotational speed will stay the same, the linear speed will, decreas
jumping inwards).

Reading with the 1x read power at lower speeds than the reference velocity might degrade the.read stability

3 Tmax read power (mW)
271 Safe operati
read <0 8@ \/n
nominal read power fo ng.
1+ 1,2+0,1 mW @ 1X speed
s\\\
e A\Q _linear velocity (X)

12 4 8 12 16

Figure 39 — Safe operating area when reading at higher speeds

30 Additional testing conditions

Recorded +RW disks comipliant with this +RW DL International Standard shall also fulfil the followin
signal specifications when measured with the Pick Up Head according to ISO/IEC 16448.

s when
e when

j basic

30.1 Test environment

All conditions are the same as in 28.1 to 28.2.5 except for the following.

30.1.1 Optics

The focused optical beam used for reading data shall have the following properties:
a) Wavelength (M) 650 nm + 5 nm

b) Numerical aperture of the objective lens (NA) 0,60 + 0,01

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).
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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 radial
objective lens direction and over 90 % in the tangential direction.

f)  Polarization of the light Circular

g) Normalized detector size 100 pmz <S/M% <144 pmz
where S is the total surface of the quadrant photo
detector

h) Read-pewer 320\

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]

30.2 Definition of signals

For thg definition of the following signals see 29.2 and the underlying subcladses.

30.2.1 |Modulated amplitude

hy/ 048
l1an

I3t/ 5015
14

Wlthin one layer, (14Hmax - ’14Hmin% < 0,33 (with PBS)
14Hmax

Wlthin one layer, (14rmax - ’14Hmiry < 0,20 (without PBS)
14Hmax

Wlthin one revolution, {/t#Hmax - ’14Hmin% < 0,15 (with PBS)
14Hmax

Wlthin one revdittion, (14Hmax - ’14Hmin% < 0,10 (without PBS)
14Hmax

30.2.11 ,ReflectancexModulation product

The Reflectance of the disk (see 12.3) multiplied by the Modulation (= normalized /14 modulated amplitude)
shall be RxM = Rq4p x 11%4H , RxM > 0,029

At the measurement location both layers shall be recorded.
30.2.2 Signal asymmetry
lhag +har lap +l3s

~005< 2 2 <4015
h4
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30.2.3 Jitter
The jitter shall be measured at the Reference velocity using the circuit specified in Annex E.
The jitter measurement shall be using the conditions specified in 28.4.

The measured jitter shall not exceed 9,0 %.

30.2.4 Track Cross signal

(I’I + I2)p

The Track Cross signal (see 26.3) shall meet the following requirement: % >0,10
V17712 Jnax

30.2.5 Differential phase tracking error signal

The output currents of the four quadrants of the split photo detector shown in Figure 40" are identified by
I3: Ips I, and I§.

/a i Light beam
ayl .
NI

Tangential direction

Id /c

97-0047-A

Figure 40 — Quadrant photo detector

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 (I */.) t Phase(/,+1,)} , see Figute 41 and Annex F.
The phase diffgrence signals shattbe low-pass filtered with (-3 dB) of 30 kHz.

This differentigl phase tracking error signal shall meet the following requirements (see Figure 41):

Amplitude

At the positivg O<crossing E/T shall be in the range 0,5 to 1,1 at 0,10 um radial offset, where Af is the

average time difference derived from the phase differences between the sum of the currents of diagonal pairs
of photo detector elements, and T is the Channel bit clock period.

Asymmetry (see Figure 41)

T -T
The asymmetry shall meet the following requirement: Hg 0,20,
1+ 12

where T is the positive peak value of E/T and T, is the negative peak value of E/T
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0 Level

e

_Radial spot displacement
~ Tp: Track pitch

30.2.6

Figure 41 — Differential phase tracking error signal

Tangential push-pull signal

This signal shall be derived from the instantaneous level of the differential output(/3+/4) - (lp*/{
the follpwing requirements, see Figure 42:

31 Q

For the

0< [0 +14)- Gy +IC)]pp <09

l14

Figure 42 — Tangential push-pull signal

hality of the recording layer

integrity of the data on the disk, the recording layer shall fulfil the following initial quality

31.1 Defeets

). It shall meet

requirements.

Defects are air bubbles and black spots. Their diameter shall meet the following requirements:

- for air bubbles it shall not exceed 100 um,

- for black spots causing birefringence it shall not exceed 200 pm,

- for black spots not causing birefringence it shall not exceed 300 um.

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

- the

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

- there shall be at most 6 such defects.
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31.2 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”.

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).

During playbagk after the initial recording, the errors as detected by the error correction system shallymeet the
following requirements:

- inany 8 cpnsecutive ECC Blocks the total number of PI errors before correction shall not‘exceed 280,

- inany ECL Block the number of Pl-uncorrectable rows should not exceed 4.
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Section 7 — Characteristics of user data

32 Method of testing

Clause 31 describes a series of measurements to test conformance of the user data on the disk with this
International 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 29 disregards defects clause 33 mcludes them as an unav0|dable deterioration of the read
= of g S = ! S error detection
and crrectlon CII'CUIt in the read channel deﬂned below The reqwrements in clause 33 deflne a minimum
quality|of the data, necessary for data interchange.

32.1 Environment
All sigrjals in 33.1 to 33.2 shall be within their specified ranges with the disk in any environment|in the range of

allowed operating environments defined in 8.1.2. It is recommended that before testing, the ertrance surface
of the dlisk shall be cleaned according to the instructions of the manufacturgrof the disk.

32.2 Reference Drive

All sigpals specified in clause 33 shall be measured in thelindicated channels of the Refefence Drive as
defineq in clause 9. The drive shall have the following charagcteristics for the purpose of these tgsts:

32.2.1 |Optics and mechanics

The fofused optical beam shall have the propefties already defined in 9.2 a) to i). The disk [shall rotate as
specifigd in 9.5.

32.2.2 |Read power

The optical power incident on thé.ehtrance surface of the disk (used for reading the informption) shall be
1,2mW + 0,1 mW.

32.2.3 |Read channels

The drive shall have:two read channels. Read Channel 1 gives a signal (/4 + /o) related to the fotal amount of

light in[the exitPupil of the objective lens. Read Channel 2 gives a signal (/1 - ) related to tHe difference in

the anpount-@f*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.

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 33, the equalizer, filter
and slicer, and the characteristics of the PLL shall be the same as specified in Annex E for the jitter
measurement.

32.2.4 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.
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32.2.5 Tracking

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,

and the radial tracking error between the focus of the optical beam and the centre of a track shall not exceed
0,022 um

33 Minimum quality of a Recording Unit

This clause specifi shange.

The quality shall be meaured o th efernce ie a dfin i claue 9and n E.

A byte error ogcurs when one or more bits in a byte have a wrong value, as detected by the ECC.and/pr EDC
circuits.

33.1 Tracking

The focus of the optical beam shall not jump tracks unintentionally.

33.2 User-written data

The user-writtg¢n data in a Recording Unit as read in Read channel®? shall not contain any byte errgrs that
cannot be corrected by the error correction defined in 13.3. To relieve’ this requirement, a defect management
system can be|used, which autonomously replaces unreliable Recording Units (see clause 3).
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Annex A
(normative)

80 mm +RW DL disk

The +RW DL Format also allows an 80 mm disk with capacities of 1,46 Gbytes and 2,92 Gbytes. All
mechanical, physical and optical characteristics shall be equal to those of the 120 mm disks specified in this
document, except for the following items:

see: 10.2 Overall dimensions
The disk shall have an overall diameter d4 = 80,00 mm + 0,30 mm
see: 10.7 Information Zone

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

d7 =77,5 mm min.
see: 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 agn Layer 1
shall be located at diameter

dg = 76,00 mm max,
which is the beginning/end of the Middle Zones.
see: 11.1 Mass
The mass of the disk shall bein the range of 6,0 g to 9,0 g.
see: 11.2 Moment of inertia

The moment of inertia-of the disk, relative to its rotation axis, shall not exceed 0,010
g-m<.

see: 11.3 Dynamicmbalance

The dynamic’ imbalance of the disk, relative to its rotation axis, shall npt exceed 1,5
g-mm.

see: 14:4\Track shape

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 38,75
mm min.

: 2t 99
———see—t+41+-1+—ADP-word-structure; bits y Zz 10 Zz9

Physical ADIP Address (033A7F), which is the last address corresponding to the Data
Zone on Layer 0, shall be located at radius 38,00 mm max

Physical ADIP Address (FCC580), which is the first address corresponding to the Data
Zone on Layer 1, shall be located at radius 38,00 mm max

see: 14.4.2.1 General information - Bytes 0 to 31
Byte 1 — Disk size and maximum transfer rate

Bits by to by shall specify the disk size, they shall be set to 0001, indicating a 80 mm
disk
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Bytes 4 to 15 — Data Zone allocation

Bytes 13 to 15 shall be set to (0CE9FF) 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

Table 6 — Layout of Layer 0 of a fully formatted disk

Description Nominal radius PSN of the Number of
in mm first Physical Physical
l Sector Sectors
< Lead-in |all the same as 120 mm disk --- - -
-g Data |Data Zone start 24,000 mm (030000) 649 728 max
I
o
2 Buffer Zone 3 start 38,000 mm (0CEAO00) max 268
S Middle (at full capacity)
()]
£ Zontz Reserved Zone 4 (0OCEDOQ) max 256
> =
S Guard Zone 2 (OCEEO00) max 4 096 min
L
~ Reserved Zone 5 start 38,090 mm (OCFE00) 4 096
l %?% Outer Disk Test Zone start 38,162 mm (6DOEO0O0) 8 192
‘Arda |Guard Zone 3 start 38,305 mm | ~“{0D2E00) 11 214
end > 38,500 noming|
Table 7 — Layout of Layer 1 of a fully formatted disk
Description Nominal radius PSN of the Number|of
in mm first Physical Physical
T Sector Sectors
< Leadiout [all the same as 120 mm disk --- (FD0000) ---
-g Data |Data Zone end 24,000 mm | (F31600) min | 649 728 max
I
£ Buffer Zone 3 eqdf 3”8’000 | (F31300) mi 768
'g’ Middle (at full capacity) | ( ) min
£ Zone 1 |Reserved Zone 4 (F31200) min 256
<
S Guard Zone2 (F30200) 4 096 min
L
~ Reserved'Zone 5 end 38,090 mm (F2F200) 4 096
T %t:—r Outer)Disk Test Zone end 38,162 mm (F2D200) 8 192
EE Guard Zone 3 end 38,305 mm 11 216
start > 38,500 -- noming|

see: 17.10.1 Physical format information

Bytes 4 to 15 — Data Zone allocation

Bytes 13 to 15 shall specify the maximum possible Physical Sector Number of the
Data Zone on Layer 0 (this PSN represents the location of the layer
jump, see 16.1). This value shall be < (OCE9FF)

see: 18 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 23 and 13.7.1).
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see: 19 Middle Zones

Physical Sector 846 335 max
Physical Sector 846 336 max

Physical Sector 847 103 max
Physical Sector 847 104 max

Physical Sector 847 359 max
Physical Sector 847 360 max

Physical-Sector-851-455

Data Zone on Layer 0

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

Reserved Zone 4
256 Physical Sectors
with Main Data set to (00)

Guard Zone 2
min 4 096 Physical Sectors

with-Main-Data-sei-to(00)

ISO/IEC 29642:2007(E)

Physical Sector (0CE9FF) max
Physical Sector (0CEA00) max

Physical Sector (0CECFF) max
Physical Sector (0CED0O) max

Physical Sector (OCEDFF) max
Physical Sector (0CEE00) max

Phvsical Sector /nPEnEF)
—HfSicat o 1+

Physical Sector 851 456

Physical Sector 15 925 759
Physical Sector 15 925 760

Physical Sector 15 929 855 min
Physical Sector 15 929 856 min

Physical Sector 15 930 111 min
Physical Sector 15 930 112 min

Physical Sector 15 930 879 min
Physical Sector 15 930 880 min

see: 19.1 Buffer Zone'3

on Layer™

096.Rhysical Sectors.

Outer Drive Area

Figure 28 — Middle Zone on Layer 0

Outer Drive Area

Guard Zone 2
min 4 096 Physical Sectors
with Main Data set to (00)

Reserved Zone4
256 Physical Séctors
with Main Data sét to (00)

Buffer.Zohe 3
768 Physical Sectors
with Main'Data set to (00)

see:19.3 Guard Zones 2

If the full-storage capacity (649 728 sectors) of the disk is used, these zones S

Data Zone on Layer 1

Figure 29 — Middle Zone on Layer 1

The outermost_pessible start location of Buffer Zone 3 is (0CEAQQ) on Layer 0

Physical Sector (0CFEQ}0)

Rhysical Sector (F301FF)
Physical Sector (F3020D)

Physical Sector (F311FF) min
Physical Sector (F31200) min

Physical Sector (F312FF) min
Physical Sector (F3130P) min

Physical Sector (F315FF) min
Physical Sector (F31600) min

If.only 649 728 — n sectors of the Data Zone on each layer are used (see Figure|30),
while n < 6 144, both Guard Zones 2 shall contain 4 096 + n Physical Secton

between Guard Zone 2 and the Outer Drive Area);
if n > 6 144, both Guard Zones 2 shall contain at least 10 240 Physical Sectors, adjoining

the Reserved Zone 4 (on each layer a gap between Guard Zone 2 and the Outer Drive

Area is allowed).

s (no gap

and (F31300)

hall contain 4

In the latter case (n > 6 144), the Guard Zones 2 can be extended with Physical Sectors filled
with Main Data set to (00) to fill up the gap up to a certain radius or up to the Outer Drive
Area, or this gap can be left unrecorded. The choice for these options is left to the drive

manufacturer.
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see: 20 Outer Drive Areas

Guard Zone 2
---| with Main Data set to (00) | ---
(9ap)
Physical Sector 2 288 640 Reserved Zone 5 Physical Sector (22ECO00)
4 096 Physical Sectors
Physical Sector 2292 735| with Main Data set to (00) Physical Sector (22FBFF)
Physical Sector 2 292 736 o . Physical Sector (22FCO00)
uter Disk Test Zone

Physical Sector 2 305 023 | 0 192 Physical Sectors | 5 0o Sector (232BFF)
Physical Sector 2 305 024 Guard Zone 3 Physical Sector (232C00)
pominal 14216 Physical
- Sectors ---
with Main Data set to (00)

Figure 31 — Outer Drive Area on Layer 0

- Guard Zone 3
nominal 11 216 Physical
Physical Sector 14 472 191 Sectors Physical Sector (DCD3FF
with Main Data set to (00)

Outer Disk Test Zone

Physical Sector 14 484 479 | 0 192 Physical Seotors | o i1 sector (DDOSFR
Physical Sector 14 484 480 Reserved Zone 5 Physical Sector (DD040d
4 096 PhysicahSectors
Physical Sector 14 488 575| with Main Data set to (00) | Physical Sector (DD13FH
(gap)
- Guard Zone 2 ---
withcdMain Data set to (00)

T
~

Physical Sector 14 472 192 Physical Sector (DCD400)

~

—  ~—

Figure 32 —.Quter Drive Area on Layer 1

seg: 20.2 Outer Disk Test-Zone

8 192 Physical Sectors\reserved for drive testing and OPC algorithm (see Annex I)). This
Zone shall be filled-with Main Data set to (00).

seq: 23.3 Sequential recording

Table 9
Length of the Recorded part End of the Temporary Lead-out
of the Data Zone Zone
loand vradiiiac) (eadiac)
tenoTadTasy TaGTaSy
less than 34,0 mm 35,0 mm min.
34,0 mm to 37,5 mm end radius Data Zone + 1,0 mm min.
37,5 to 38,0 mm 38,5 mm

It is allowed to have an unrecorded area between the end of the Dummy Zone and
Buffer Zone 3 located at radius 38 mm.
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see: 24.2 Format of the FDCB
Byte D46 — Recording status flag

bits 6 to 5:

for Layer O:

ZERO ZERO =No Middle Zone 0 and Outer Drive Area has been recorded

ZERO ONE =Temporary Middle Zone 0 has been recorded

ONE ZERO =Middle Zone 0 is recorded from address (OCEAOQO0) to address
(OCFDFF) (see clause 19 and 23.2.1)

ONE ONE =Middle Zone 0 and Outer Drive Area are fully recorded adjoining
the actual last sector of the Data Zone on Layer 0 at
PSN (end_LO).

for Layer 1:

ZERO ZERO =No Middle Zone 1 and Outer Drive Area has-been recorded

ZERO ONE =Temporary Middle Zone 1 has been recorded

ONE ZERO =Middle Zone 1 is recorded from address (F30200) to address
(F315FF) (see clause 19 and 23.2.1)

ONE ONE =Middle Zone 1 and Outer Drive Area are fully recprded adjoining
the actual first sector of the Data Z6ne on Layer { at

PSN (end_L0).
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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 support specific
applications, such as e.g. encryption/decryption keys needed for a copy-protection system. This annex only

specifies the general structure for such information.

B.1 Extended format information

The Extended|Format Information consists of a table of contents (EFI TOC) and up to 16 distinct regigns that
contain additiopal format information. The EFI TOC defines the location and contents of ¢the’regions coptained
in the Extendgdd Format Information, see B.1.1. The EFI TOC shall be stored in the ADIP Aux Frames (see

14.4.1.1) in th¢ Data Zone, starting at the ADIP word that has Physical ADIP Address (00C000). The
of the Extended Format Information shall be located in the ADIP Aux Frames in the.Data Zone and/or s
present as pre-recorded areas in the main data channel. Each region contains 'one or more copies of]

egions
hall be
a data

block of a partjcular type, as indicated in the EFI TOC. Each region shall bé“Contained in one recording layer

(regions shall mot cross the layer jump).

Figure B.1 schematically shows an example lay-out, based on the VCPS copy-protection system, with
TOC and the YCPS-defined regions that are contained in the ADIP  Aux Frames in the Data Zone. T

he EFI
he EFI

TOC consists pf 8 consecutive copies of an ETOC block, wheréseach ETOC block contains the complgte EFI
TOC informatipn (see B.1.1). The VCPS-defined hash region.contains one or more copies of the DKB hash
value, as spedfied in the EFI TOC. The VCPS-defined DKB' region contains one or more copies of the DKB,

as specified inf the EFI TOC. Gaps may exist between.any two regions. All bytes in the ADIP Aux Fr3
the gaps shall pe set to (00).

0x0CO00p 0x0C800
A h 4
EFI TOC gap hash region | gap | DKB region
7 \ i AN
/ 3 /
/ \ % \‘\ AN N bytes
\ f \\\ . S N
v\ "
/ \ o | DKB DKB | =
] \ / 16 bytes ™.
"2 / —A \ # of copies specified in EFI TOC
/ \ | hash hash | - | hash |
' 256 bytes x“\“ # of copies specified in EFITOC
ETOC | ETOC | -~ ETOC
8 copies

Figure B.1 — Example lay-out of Extended format information in ADIP

B.1.1 EFITOC

mes in

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
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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.

Bit
Byte 7 6 5 4 3 2 1 0
(_) Region Descriptor #1
Region Descriptor #2
Region Descriptor #n
(00)
2p5 (00)

Figure B.2 — ETOC block

Region Descriptor #i: Region Descriptor #i contains information with-tespect to the i-th| region of the
Extended Format Information (1 < i < n < 16). A Region Descriptor._eonsists of a Basic Region Descriptor
followed by zero or more Extended Region Descriptors. The format ef’a Basic Region Descriptpr is defined in
Figure |B.3. The format of an Extended Region Descriptor is definéd'in Figure B.4.

Bit
Byt 7 6 5 4 3 2 1 0
D (msb)
( Region Type ldentifier
P (Isb)
B Extent | Version number
a (msb) .
3 Region Start Address (Isb)
B (msb)
: Data Block Size
D (Isb)
10 Repeat Count
11 Reserved | Private
12 (msh)
: 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 Size shall
be set to zero if the data block is not contained in the ADIP Aux Frames.

Repeat Count: The number of consecutive copies of the data block that are contained in the region. If the
data block is stored in the ADIP Aux Frames and the region extends through the end of the Disk, Repeat
Count shall be set to 0. The Repeat Count shall be set to zero if the data block is not contained in the ADIP
Aux Frames.

Reserved: Allfreserved bits shall be set to ‘0’.
Private: The Hrivate bit shall indicate if a Drive is permitted to output the contents of the region; as follows:
0: A Driye is permitted to output the contents of the region.

1: A Driye is not permitted to output the contents of the region.

Alternative Lgcation: In addition to, or alternative to storage in the ADIP, Aux’Frames, the data block may be
stored in a comtiguous area of the main data channel. In that case, the Alternative Location specifies {he first
Physical Sectgr Number of the location in the main data channel thatccontains one or more copies of the data
block. Otherwise, Alternative Location shall be set to zero. Note that the format of the data block as coptained
in the main dgta channel may be different from the format of the data block as contained in the ADIP Aux
Frames.

Bit
Byte 7 6 5 4 3 2 1 @
0 (msb)
1 Region Type Identifier
2 (Isp)
3 Extent | Version number
4
: Reserved
15

Figure B.4 — Extended Region Descriptor

Region Type |dentifier:ihe Region Type Identifier shall be identical to the Region Type Identifier contained in
the preceding Basic Region Descriptor.

Extent: The HExtent bit shall indicate if this Extended Region Descriptor is followed by another E>1tended
Region Descripter—asfeHews:

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 Calibration method

The reIIecE|V|Ey Of a diSK can be measured In several ways. The Two most common methods are

- parall

- focus|

For us
relevar

When
(Rm) W
coming
paralle
“main”

A goog
referer

el method,
ed method.

b in players the focused method with the help of a reference disk with~known reflectiv
t and easiest one, while for the calibration of the reference disk the parallél method is ea

measuring the reflectivity in the focused way, only the light returned by the reflective la
ill fall onto the photo detector. The reflected light coming fromi-the front surface of the dis
from the parasitic reflections inside the disk will mainly fall‘outside the photo detector.
method only the “total” reflectance (R) can be measured, a calculation is needed to
reflectance from the reflective layer.

reference disk shall be chosen, for instance(0,6' mm glass disk with a golden reflecti
ce disk shall be measured by a parallel beamyas shown in Figure C.1.

R

S

ity is the most
sier.

yer of the disk
k and the light
Because in the
determine the

ve mirror. This

Figure C.1 — Reflectivity calibration

In this figure the following applies:

Py
Il

reflectance of the recording layer (including the double pass substrate transmittance)

reflectance of the entrance surface
reflectance as measured by the focussed beam (is by definition = Rf%g )

incident beam

reflectance caused by the reflectivity of the entrance surface
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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
R, = measured value (Rg + R, + Rt)

The reflectance of the entrance surface is defined by :

2
rg = [n—_n , where n is the index of refraction of the substrate.
n+

The main reflegtaree-R=Rr—Rs—Ryrwhichleads-te:

o {3

Rref .
|
B 1—rs><(2—R”j
Is

The reference|disk shall be measured on a reference drive. The total detector-current (/; + /,) obtaingd from
the reference ¢lisk, and measured by the focused beam is equated to R,,, as ‘determined above.

Now the arranigement is calibrated and the focused reflectance is a’linear function of the reflectivity of the
recording layer and the double pass substrate transmission, indepeftdently from the reflectivity of the eptrance
surface.

C.2 Measuring method
Reflectivity infthe unrecorded Information Zone
A method of measuring the reflectance using thereference drive.

(1)  Measure|the total detector current((/;++ I,)s from the reference disk with calibrated reflectance R ;.

(2) Measure|the total detector cutrent (/, + I5), from a groove track in an area of the disk under investigation
where the groove track and-the two adjacent tracks on each side of the track to be measured have been
erased. Erasure of these-tracks shall be done by irradiating the tracks using only the Pe power as
determingd from the-OPC algorithm (see Annex I).

(3) Calculatg the uarecorded disk reflectance R as follows
(11 112)

Ry =7 " \g xRief

(I’I Z2)s

Reflectivity in the recorded Information Zone
A method of measuring the reflectance using the reference drive.

(1) Measure the total detector current (/; + I,); from the reference disk with calibrated reflectance R 4.

(2) Measure I, from a recorded groove track in an area of the disk under investigation where at least the
two adjacent tracks on each side of the track to be measured also have been recorded. Recording of
these tracks shall be done using the optimum powers as determined from the OPC algorithm
(see Annex I).
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(3) Calculate the recorded disk reflectance R4, as follows:

__han
R = o), R
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Annex D
(normative)

Measurement of birefringence

D.1 Principle of the measurement

In order to mleasure the birefringence, circularly polarized Night In a parallel beam 1s used. The| phase
retardation is measured by observing the ellipticity of the reflected light.

radial direction

Figure D.1 — Ellipse with ellipticity e = b/a and orientation 0

The orientation & of the ellipse is determined by the orientation of the optical axis
= y- /4 (1)
where y is the pngle betweenthe optical axis and the radial direction.

The ellipticity, ¢ = b/a,.is_a function of the phase retardation &

e=tan{% E—Sﬂ 2)
ZJ]

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

BR = L(S nm (3)
27

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 7,0° £ 0,2°

relative to the radial plane perpendicular
to Reference Plane P

Disk nfjounting horizontally
Rotation less than 1 Hz
Tempgrature and relative humidity as specified in 8.1.1

D.3 Bxample of a measurement set-up

Whilst this International Standard does not prescribe a specific device fornmeasuring birefringence, the device
shown[schematically in Figure D.2 as an example, is well suited for this measurement.

/

: 4
laser ——> @ : \ <«— photo detector

% < collimator lens
polarizer —
<« rotating analyzer

M4 plate — > /

\ l3. I
X
disc [ \f i 1

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

Light flomva laser source, collimated into a polarizer (extinction ratio ~ 10'5), is made circular by a A/4 plate.
The ellipticity of the reflected light is analyzed by a rotating analyzer and a photo detector. For every location
on the disk, the minimum and the maximum values of the intensity are measured. The ellipticity can then be
calculated as

62 = Imin (4)

max

Combining equations (2), (3), and (4) yields

Imin

BR = & —&arctan
4 =n max
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This device can be easily calibrated as follows

Imin is set to 0 by measuring a polarizer or a A/ 4 plate,

Imin = Imax When measuring a mirror

Apart of the d.c. contribution of the front surface reflection, a.c. components may occur, due to the
interference of the reflection(s) of the front surface with the reflection(s) from the recording layer. These a.c.
reflectivity effects are significant only if the disk substrate has an extremely accurate flatness and if the light
source has a high coherence.
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Measuring conditions for operation signals

E.1 System diagram for jitter measurement and determination of the characteristics

of user data

The ggneral system diagram shall be as shown in Figure E.1.

—

4-quadrant
photo-detector

HF-signal

jitter analyzer

from revolutid

pre-amp's |—
AC-couplin
Ping EQ LPF
— phase detector
-+ filter
| VCO
slicer PLL

all data clock
edges signal
e.g. Time Interval Analyzer start/stop sigpal

n pulse

Figure E.1 — General diagram for jitter measurement

E.2 Open loop transfer function for PLL

The open-loop transfer function for the PLL shall be as shown in Figure E.2
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Gain (dB)

A

-40 dB/decade

-20 dB/decade

0dB A 7:5 » Frequency (kiHz)

-40 dB/decade

Figure E.2 — Schematic representation of the opéen-loop transfer function for PLL

E.3 Slicer

The slicer shal| be a 15t order, integrating feed-back auto-slicer with a -3 dB closed-loop bandwidth of 5|kHz.

E.4 Conditlons for measurement

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

Equalizer: 3-tap transversal filter with transfer function H(z) = 1,364 z2- 0,182 (1 + z4)

Low-pass filtet ~ 6!.order Bessel filter, £, (-3 dB) = 8,2 MHz

Filtering p|us 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) = 3,2 dB + 0,3 dB
a.c. coupling (high-pass filter) = 1% order, f. (-3dB) =1kHz

Correction of the angular deviation: only d.c. deviation shall be corrected.
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Figure E.3 — Frequency characteristics for the' equalizer and the low-pass filter

E.5 Nleasurement

The jitter of all leading and trailing edges over one.revolution shall be measured.
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Annex F
(normative)

Measurement of the differential phase tracking error

F.1 Measuring method for the differential phase tracking error

The reference
of the diagon
independently

H(io

The gain of th

signal amplitugles. Phases of the binary pulse signal edges (signals B1 and B2){shall be compared t

other to produ
individual edgs
smoothing the|
amplifier. The

Special attenti
to be measure

The average ti
shall be

t=-

where N is the

F.2 Measu

The relative tin
amplitudes of
The relation bsg

ATVE

CITCUIt Tor the measurement of the tracking error shall be that shown In Figure F. 1. Each
bl pairs of elements of the quadrant photo detector shall be converted to binary
after equalization of the wave form with the transfer function defined by:

=(1+1,6x107 xiw)/(1+47x108x iw)

e comparators shall be sufficient to reach full saturation on the outputs; even with m
e a time-lead signal C1 and a time-lag signal C2. The phase ,comparator shall react
with signal C1 or C2, depending on the sign of At;. A tracking-error signal shall be prodd
C1, C2 signals with low-pass filters and by subtracting by 'means of a unity gain diff
ow-pass filters shall be 1% order filters with a cut-off frequency (-3 dB) of 30 kHz.

bn shall be given to the implementation of the circuit because very small time differencs
H (1 % of T equals only 0,38 ns). Careful averaging is needed.

me difference between two signals from the diagonal pairs of elements of the quadrant d

’
VZm‘,

number of edges, both rising-and falling.

rement of At /T without time interval analyzer

ne difference AtFT is represented by the amplitude of the tracking error signal provided
the C1 andyC2 signals and the frequency component of the read-out signals are nor
tween thefracking error amplitude ATVE and the time difference is given by:

output
signals

nimum
o each
0 each
ced by
brential

s have

etector

hat the
alized.

D At At
pc=“=—Vpc= =

AT
TV T

5 Vpc

where:

Vpc is the

L YA
YA

amplitude of the C1 and C2 signals

Ti is 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:

O.5><(Vp% ) <ATVE < 1.1x(VF’%) at 0,1 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=S! VPO AL
T n T

The average runlength n of the 8-to-16 modulated signal is depending on the data content and the averaging
time. Therefore 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 the pulses of signals C1 and C2 will be generated by some digital gate circuit with an outpuf signal
switching betwleen ground and the supply voltage. This voltage swing is assumed to be about 5 volts, hpwever,
depending on the applied technology, it may deviate from 5 volts significantly.

Because the fgrmal specification for the DPD signal is:

0,5 g% <1,1 at 0,1 um radial offset,

the measurement by means of ATVE is influenced by the actual values of Vpc and n. Therefore the fdllowing
calibration progedure shall be applied.

F.3.1 Saturgtion of comparators

Make sure thalt the gain of the level comparators is such that*for all actual input signal levels, the signals B1
and B2 are sqpare wave signals. In this case the amplitude of the signal TVE is independent of the amplitude
of the input sighals.

saturation area

A
\/

TVE signal -
amplitude

Comparator inpu't
signal amplitude

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:

A_t/T(reaI) = 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 At/T and ATVE, and determine K from Figure F.3:

= At/T(injected) . Now the set-up is ready for use.
ATVE(measured)
A
ATVE |
1.2 x
theoretical line for
1.0 Vpc=5V and n=5
)
0.8
2N
0.6 ,/
0.4 ,/ examplé of
: /0' meéasured line
0.2 pd

0
0 02 04 06 08 1012

/

AtIT
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Figure F.3 <X "ATVE versus At/T
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