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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrote
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

chnical

and non-gove
technology, IS

International S|
The main tas

Standards add
an Internationa

oy Lot T Yot ol o 1 o | s, bl ! 1 Ao £iolal il
rretidal, 1T ndisurnm Wit To'U  dliu TGO, dloU  IdRT pPdalt 1T UITC WUTR. TTT 1S TITiUUT 1TiTo

D and IEC have established a joint technical committee, ISO/IEC JTC 1.
tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2,
of the joint technical committee is to prepare International Standards. Draft Interr

pted by the joint technical committee are circulated to national bodies forwvoting. Publicg
| Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this documentymay be the subject of]

rights. 1ISO ang

ISO/IEC 17344
technology, Sy

This second e
revised.

IEC shall not be held responsible for identifying any or all su¢hjpatent rights.

| 2nd edition was prepared by Joint Technical Committee ISO/IEC JTC 1, Info
bcommittee SC 23, Digital storage media for information interchange.

dition cancels and replaces the first edition (ISOAEC 17344:2005), which has been tec

mation

ational

tion as

patent

'mation

hnically

viii

© ISO/IEC 2005 — All rights

reserved


https://iecnorm.com/api/?name=165bbbb70b505d5aa5fdfc0a07878483
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Information technology — Data interchange on 120 mm and
80 mm Optical Disk using +R format — Capacity: 4,7 and
1,46 Gbytes per side (recording speed up to 8X)

Section 1 - General

1 Sc¢ope

This Ipternational Standard specifies the mechanical, physical and optical characteristi¢gs of 120 mm
recordable optical disks with capacities of 4,7 GB and 9,4 GB. It specifies the quality of the| recorded and
unrecofded signals, the format of the data and the recording method; thereby allowing for information
interchBnge by means of such disks. The data can be written onee”“and read many timeq using a non-
reversiple method. These disks are identified as +R.

The +R system also allows 80 mm disks with capacities of 4546 GB and 2,92 GB. These disks|shall have the
same ¢haracteristics as the 120 mm disks, except for sonie parameters related to the smaller gimensions. All
parameters unique for the 80 mm disks are specified in Annex A.

This Infernational Standard specifies

— twp related but different Types of this disk (see Clause 7),

— the¢ conditions for conformance,
— the environments in which the disk‘is’to be tested, operated and stored,

— thé mechanical, physical and.-dimensional characteristics of the disk, so as to provifle mechanical
interchange between data processing systems,

— the format of the information on the disk, including the physical disposition of the tracks apd sectors, the
erfor correcting codes and the coding method,

— th¢ characteristics, of the signals recorded on the disk, thus enabling data processing systgms to read the
data from the disk.

This Internatienal Standard provides for the interchange of disks between optical disk drives. Tlogether with a
standatd for-volume and file structure, it provides for full data interchange between data procesging systems.

2 Conformance

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

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

© ISO/IEC 2005 — All rights reserved 1
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2.2 Generating system

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

in accordance

with 2.1.

2.3 Receiving system

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

2.4 Compatibility statement

A claim of conformance by a Generating or Receiving system with this International Standard shallin

statement listi
the optical dis
reading and wi

3 Normat

The following
references, of
document (inc

ISO/IEC 10644

rkg any other standards supported. This statement shall specify the numbers of the)sta

k types supported (where appropriate) and whether support includes reading lonly
iting.

ve references

referenced documents are indispensable for the application..of this document. For
ly the edition cited applies. For undated references, the\latest edition of the refg

uding any amendments) applies.

:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS)

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

ISO/IEC 1644

ISO/IEC 1734
+RW format —

ECMA-287, Sé

4 Terms 3
For the purpos
4.1

Channel bit
The elements

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

:2004, Information technology — Data interchange on 120 mm and 80 mm optical dis
Capacity: 4,7 GB and 1,46 GB per'side

fety of Electronic Equipment~2nd edition (2002)

nd definitions

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

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

clude a
hdards,
br both

dated
renced

k using

disk.

4.2

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

4.3

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

decimal value —

4.4

1 to bits set to ZERO.

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

© ISO/IEC 2005 — All rights

reserved
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4.5

dummy substrate

A layer which may be transparent or not, provided for the mechanical support of the disk and, in some cases,
of the recording layer as well.

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

4.7
field
A subdivision of a sector.

4.8
groove
A trengh-like feature of the disk, applied before the recording of any information, andused to define the track
locatiof. The groove is located nearer to the entrance surface than the so-called land«n betwegn the grooves.
The re¢ording is made on the groove.

49
interlepving
The prpcess of reallocating the physical sequence of units of data so(as'to render the data mpre immune to
burst efrors.

410

mark
A non-feversible feature of the recording layer which maytake the form of less reflective areq, a pit, or any
other type or form that can be sensed by the optical system. The pattern of marks and spaces [represents the
data on the disk.

4.11
Multi-gession disk
A disk pontaining more than one set of Lead-in/Intro, Data, and Lead-out/Closure Zones.

412
Physigal Sector
The smallest addressable part of.a track in the Information Zone of a disk that can be accessed independently
of othef addressable parts ofithe Zone.

413
recording layer
A layer of the disk’en which data is written during manufacture and / or use.

414
Reed-j;olomon code (RS)
An errgr detection and / or correction code.

4.15
Single-session disk
A disk containing a Lead-in Zone, one Data Zone, and a Lead-out Zone.

4.16

session

A continuous part of the Information Zone of the disk consisting of a Lead-in or Intro Zone, a Data Zone and a
Lead-out or Closure Zone.

© ISO/IEC 2005 — All rights reserved 3
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417

space

A feature of the recording layer represented by any area between two marks which can be sensed by the
optical system. The pattern of marks and spaces represents the data on the disk.

418

substrate

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

419
track
A 360° turn of g confinuous spiral.

4.20
track pitch
The distance hetween adjacent track centrelines, measured in a radial direction.

4.21

wobble
A continuous ginusoidal deviation of the track from the average centreline. Locatien/information is inclyded as
phase modulated data in the wobble.

4.22

zone
An annular arga of the disk.

5 Conventions and notations

5.1 Represgentation of numbers
A measured value is rounded off to the least significant digit of the corresponding specified value. For injstance,
it implies that g 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 degcimal notations are represented by the digits 0 to 9.
Numbers in helxadecimal notation-are represented by the hexadecimal digits 0 to 9 and A to F in parentheses.
The setting of pits is denoted by ZERO and ONE.
Numbers in bjnary_notations and bit patterns are represented by strings of digits O and 1, with the most

significant bit ghown_to the left. In a pattern of n bits, bit b(,_1) shall be the most significant bit (msb) anf bit b
shall be the legstsignificant 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 bgs-1) shall be the most significant bit (msb) and bit by the least significant bit (Isb). Bit
b(sn-1) shall be recorded first.

5.2 Names

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

ADIP Address in Pre-groove
ASM Asymmetry

BP Byte Position

BPF Band Pass Filter

CAV Constant Angular Velocity
CLD Constant Linear Density
CLVv Constant Linear Velocity
cm current mark

d.c. direct current

DCB Disk Control Block

DCC d.c. Component suppression Control
DSV Digital Sum Value

ECC Error Correction Code
EDC Error Detection Code

El Extended Information

HF High Frequency

ID Identification Data

IED ID Error Detection code
LPF Low Pass filter

Isb Least Significant Bit

LSB Least Significant Byte
LSN Logical Sector Number
msb Most Significant Bit

MSB Most Significant Byte

NA Numerical Aperture

NRZ Non Return to Zero

NRZI Non Return to Zero Inverted
NSL Normalized Slicing-Level
NWPW Normalized Write Power Window
OPC Optimum Poweér'Control
PAA Physical Address in ADIP
PBS Polarizing Beam Splitter
Pl Parity.of Inner-code

PLL Phase Locked Loop

pp peak-to-peak

PP Push-Pull

ps previous space

PSN Physical Sector Number
PO Parity of Outer-code

RN Relativetrtensity-Neise
RS Reed-Solomon code

RSV Reserved (in use by specific applications)
RUN Recording UNit

SDCB Session DCB

SNR Signal to Noise Ratio
SYNC Synchronization code
TOC Table of Contents

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 centring of the disk is performed on
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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 S consists of a substrate, a single recording layer and a dummy substrate. The recording layer
can be accessed from one side only. The capacity is 4,7 GB for the 120 mm sized disk and
1,46 GB for the 80 mm sized disk.

Type D consists of two substrates and two recording layers. From each side of the disk only one of the
recording layers can be accessed. The capacity is 9,4 GB for the 120 mm sized disk and 2,92
GB for the 80 mm sized disk.

Data can be written onto the disk as marks in the form of low-reflective spots in the recording layer with a
focused optical beam. The data can be read with a focused optical beam, using the difference in the
reflectivity betyeen recorded marks and unrecorded spaces. The beam acCesSes the recording layer through
a transparent gubstrate of the disk.

Figure 1 shows schematically the two Types.

iEntrance surface

L /

{ || «——— Substraté
Recording Layer
Type S — Adhesive Layer

/ / <— Dummy Substrate

T 1

lEntrance surface

L |

? ||¢——— Substrate
Recording Layer
Type D 44: Adhesive Layer
——— Recording Layer

<€——— Substrate

T 1
TEntrance surface

Figure 1 - Types of +R disk

8 GenerallRequirements

8.1 Environments

8.1.1 Test environment

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

temperature
relative humidity
atmospheric pressure

:23°C+2°C
145 % to 55 %
: 60 kPa to 106 kPa

No condensation on the disk shall occur. Before testing, the disk shall be conditioned in this environment for
48 h minimum. It is recommended that, before testing, the entrance surface of the disk shall be cleaned
according to the instructions of the manufacturer of the disk.
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Unless otherwise stated, all tests and measurements shall be made in this test environment.

8.1.2 Operating environment

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

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

temperature :5°Cto55°C
relativg humidity :3%1t085%
absolute humidity :19/m3to 30 g/m3
atmospheric pressure : 60 kPa to 106 kPa
temperature gradient : 10 °C/h max.
relativg humidity gradient : 10 %/h max.

No corldensation on the disk shall occur. If the disk has been exposed to conditions outside thgse specified in
this Clause, it shall be acclimatized in an allowed operating environment for atleast 2 h before yse.

8.1.3 |[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 :19/m3 t0@0 g/m3
atmospheric pressure : 60 kPato 106 kPa
temperature gradient : 15 °C/h max.
relativg humidity gradient : 10.%/h max.

No corldensation on the disk shall occur:
8.1.4 |Transportation

This Infernational Standard,does not specify requirements for transportation; guidance is given in Annex L.

8.2 $afety requirements

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

8.3 Fiammabitity
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 Reference 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.
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9.1 Optical system

The basic set-up of the optical system of the Reference Drive used for measuring the write and read
parameters is shown in Figure 2. Different components and locations of components are permitted, provided
that the performance remains the same as that of the set-up in Figure 2. The optical system shall be such that
the detected light reflected from the entrance surface of the disk is minimized so as not to influence the
accuracy of the measurements.

/
! > Read channel 1
2 + "
G &
/]
P B 7+ 02 Read Channel 2
— H4 = \
Tangential
l4 I _trac_k T
direction Iy [ |1 |1y
T__Js
A F_
A B C D E

[

A | Laser diode F Optical disc T

B | Collimator lens G 4 quadrant photo detector

C | Polarizing beam splitter H,, Hy¥ H3, H, d.c. coupled amplifiers

D [ Quarter-wave plate Iyt 1o 1y Output currents from photo detectof G
E | Objective lens 155 Summed output currents of Hs, H,

Figure 2 - Optical 'system of the Reference Drive
The combinatipn of a polarizing beam splitter C and a quarter-wave plate D shall separate the entrance|optical

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

9.2 Opticallbeam

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

10
a) Wavelength\(#) 655nm’ (see Annex J)

= O

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 intensity
objective lens in the radial direction and 45 % to 60 %

in the tangential direction.

f)  Polarization of the light Circular

8 © ISO/IEC 2005 — All rights reserved
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dg) Re

ad power (average)

h) Write power and pulse width

) Re

lative Intensity Noise (RIN)* of the laser diode

ISO/IEC 17344:2005(E)

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

see Annex F
-134 dB/Hz max.

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

9.3 Read channel 1

Read channel 1 shall be provided to generate signals from the marks and spaces in the recording layer. This

Read
marks

For me

hannel shall be Used for reading the User-written informaton, using the change in reflectivity of the

and spaces. The read amplifiers after the photo detectors in the Read channet~shall have a flat
responge within 1 dB from d.c. to 20 MHz.

9.4 Disk clamping

For me

asurement of jitter, the characteristics of the PLL and the slicer, etc. are specified in Anngx D.

asuring, the disk shall be clamped between two concentric rings cevering most of the ¢lamping Zone

(see 10.5). The top clamping area shall have the same diameters as-the bottom clamping afrea (Figure 3).
Clamping shall occur between

+0,5mm
¢, = 22,3 mm
-0,0mm
and
+0,0mm
Gout = 32,7 mm
-0,5mm

¢ dout

Figure 3 - Clamping and chucking conditions

The total clamping force shall be F1 = 2,0 N + 0,5 N. In order to prevent warping of the disk under the moment
of force generated by the clamping force and the chucking force F» exerted on the rim of the centre hole of the
disk, Fo shall not exceed 0,5 N (see Figure 3).

The tapered cone angle, a, shall be 40,0° + 0,5°.
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9.5 Rotation of the disk

The actual rotation speed for reading the disk shall be such that it results in the Reference velocity of
3,49 m/s £ 0,03 m/s at the nominal Channel bit rate of 26,156 25 Mbit/s. The direction of rotation shall be
counter-clockwise when viewed from the objective lens.

The actual rotation speed for writing the disk shall be such that it includes all Primary and Upper velocities for
which parameters are specified in the Physical format information in the ADIP Aux Frames in the Lead-in
Zone of the disk (see 14.4.1.1 and 14.4.2).

9.6 Wobble channel (Read channel 2)

Read channel

disk during W:Liting. The wobble signal is generated in Read Channel 2 as a signal (/1 - ) related

difference in t

after the photo

9.7 Trackin

Read channel
optical beam.

difference in th

The method of

9.7.1 Normalized servo transfer function

The open-loop

Hs(iw):%x(_

where
i=v-1
w=2nf

wp = 2= fg
and fpis the O

The crossover

2 of the drive provides the wobble signals to control the access to addressed locations

g channel (Read channel 2)
2 of the drive provides the tracking error signals to control the seres for radial tracking
The radial tracking error is generated in Read Channel 2 asla)signal (/1 - /) related
e amount of light in the two halves of the exit pupil of the objective lens.

generating the axial tracking error is not specified for the Reference Drive.

transfer function, Hg(iw) for the axial and radial tracking servos is given by equation (1),

3iw

2 1+ —
U)_o) @0
iw 14 iw
30)0

B crossover frequency of the open-loop transfer function.

frequencies of the lead-lag network of the servo are

lead break frequency: fi="fy/3

lag break frequency: fo=fgx3

9.7.2 Reference Servo for Axial Tracking

on the
to the

e amount of light in the two halves of the exit pupil of the objective lens. The read amplifiers
detectors in the Read channel shall have a flat response within 1 dB from d.c:.{0°20 MHZ.

of the
to the

(1)

The crossover frequency of the normalized servo transfer function (Hg) for axial tracking, fo = g / (2n) shall be
given by equation (2), where amax shall be 1,5 times as large as the maximum expected axial acceleration of
8,0 m/s2. The resulting tracking error emax from this amay shall be 0,20 um.

10
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Thus the crossover frequency fg shall be given by

oo [Pt 1 [TBTE _, 1y @
2n\  emax 21\ 0,20x10~

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+Hs .

Bandwidth from 26 Hz to 100 Hz

| 1+H ||shall be within the limits enclosed by the following four points.
1)41,7 dB at 100 Hz (|1+Hg| at 100 Hz — 20 %)
2) 48,2 dB at 100 Hz (| 1+Hg| at 100 Hz + 20 %)
3)68,1dBat26 Hz (| 1+Hg| at 26 Hz — 20 %)
4)8§,1dBat26 Hz (|1+Hg| at 26 Hz — 20 % + 20 dB)

Bandwidth from 9,5 Hz to 26 Hz

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

Gain (dB)

85,1
80

65,1
60

45,2
41,7

20

S~

1 95 26 100 1000 10000 100000
Frequency (Hz)

-10

Figure 4 - Reference servo for axial tracking
9.7.3 Reference Servo for Radial Tracking

The crossover frequency of the normalized servo transfer function (Hg) for radial tracking fo = wg / (2n) shall be
given by equation (3), where amax shall be 1,5 times as large as the maximum expected radial acceleration of
1,1 m/s2. The resulting tracking error epyax from this amay shall be 0,022 um.
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Thus the crossover frequency f shall be given by

fp = 1 [Bxomax _ 3x1,1x1, 56 2.4 kHz 3)
21\ emax 2n 0,022x10

For an 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.

Bandwidth from 100 Hz to 10 kHz

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

Bandwidth frgm 28,2 Hz to 100 Hz
| 1+H| shall bg within the limits enclosed by the following four points.

1) 43,7 dB @t 100 Hz (| 1+Hg | at 100 Hz — 20 %)

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

3) 65,6 dB @t 28,2 Hz (|1+H| at 28,2 Hz — 20 %)

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

Bandwidth from 9,5 Hz to 28,2 Hz
|14+H | shall bé between 65,6 dB and 85,6 dB.

Gain (dB)

B5,6
80

55,6
60

17,2
43,7

20 \
6 , N
\/
-10 ' '
1 95 2872 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 7 shows the dimensional requirements in
summarized form. The different parts of the disk are described from the centre hole to the outside rim.

10.1 Reference Planes

The dirl'mensions are referred to two Reference Planes P and Q.

Refere
Clamp

Refere
Zone.

10.2 (
The dig
d4

The ceg

ds

The ho

dz

nce Plane P is the primary Reference Plane. It is the plane on which the, bottom
ng Zone rests (see 10.5).

Dverall dimensions

k shall have an overall diameter (see also Annex A)

=120,00 mm £ 0,30 mm

htre hole of a substrate or a dummy substrate shall have a diameter (see Figure 6)

+0,15mm
ubstrate = 19,00 mm
—0,00mm

le of an assembled disk, i.e. with. both parts bonded together, shall have a diameter

=15,00 mm min.

d

substrate
»

surface of the

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

d, d

substrate

A

Figure 6 - Hole diameters for an assembled disk
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The corners of the centre hole shall be free of any burrs or sharp features and shall be rounded off or

chamfered by

hs = 0,1 mm max.

The thickness

61=1,20m

of the disk shall be

+0,30mm
m
—0,06mm

10.3 First transition area

In the area def
d3=16,0

the surface of]
0,10 mm max.

10.4 Second
This area shal
ds =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

(=) =1,20

ned by dy and

mm min.

10.6 Third tr

This area shall

dg = 44,0 mm max.

hq = 0,25 mm max.

or below Reference Plane Q by

hy = 0,170 mm max.

14

the disk is permitted to be above Reference Plane P and/or below Reference Plang Q by
transition area
extend between diameter d3 and diameter
mm max.
e disk may have an uneven surface or burrs up10.0,05 mm max. beyond Reference Planes P
hg Zone
| extend between diameter d4 and diameter
mm min.
ne Clamping Zone shall be flat within 0,1 mm. The top side of the Clamping Zone, i.e.|that of
ne Q shall be parallel.io the bottom side, i.e. that of Reference Plane P within 0,1 mm.
g Zone the thickness e5 of the disk shall be

+0,20mm
mm —-00Mmm
ansition-area
extend between diameter ds and diameter

In this area the top surface is permitted to be above Reference Plane Q by
© ISO/IEC 2005 — All rights reserved
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The bottom surface is permitted to be above Reference Plane P by

hs

= 0,10 mm max.

or below Reference Plane P by

hy

= 0,25 mm max.

10.7 Information Zone

The Information Zone shall extend from diameter dg to diameter (see also Annex A)

a7

This Z
Areas

10.8 Rim Area

The rinh area is that area extending from diameter d7 to diameter d4. In_thisvarea the surfaces a

both extend beyond Reference Plane Q or Reference Plane P

hg|= 0,1 mm max.
The olter corners of the disk shall be free of any burgrshor sharp features and shall be
chamfgred by

h7l= 0,2 mm max.

10.9 Remark on tolerances

All hei
means
there i

Where
values

=117,5 mm min.

bne consists of the Lead-in Zone, the Data Zone, the Lead-out Zone and the {nner apd Outer Drive

see also Clause 15).

ghts specified in the preceding, Clauses and indicated by h; are independent from eg
that, for example, if the top sufface of the third transition area is below Reference Plane)
5 no implication that the bottom surface of this area has to be above Reference Plane

dimensions have the same - generally maximum - numerical value, this does not imply
have to be identical,

re permitted to

ounded off or

ch other. This
Q by up to ho,
P by up to hs.
that the actual

© ISO/IEC 2005 — All rights reserved
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16

¢ d, P
< d, g
4 d@ »
ds
ds

d;—»
| —a.
TN T e )\
View B View A

1% transition area
2" transition area
Clamping zone
3"transition area
Information Zone
Rim area

— d; P

- d5 >

N d4

— d;——P

N dz‘T )

hs 1 h,
E v Yy vy
T e |\
Y v
4 | Ad 2 |
hs e hs  h, e,
View A - Transition areas and Clamping zone
View B - Rim area

Figure 7 - Physical disk dimensions
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11 Mechanical characteristics

11.1 Mass

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

11.2 Moment of inertia

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

11.3 Dynamic imbalance

The dyhamic imbalance of the disk, relative to its rotation axis, shall not exceed 2,5 g-mm(see also 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 3,49 m/s (see 9.5), the deviation of the recording layer from its nominal|position in the
directign normal to the Reference Planes shall not exceed 0,30 mm.

11.4.1 | Tracking requirements for all disks

The regidual tracking error below 10 kHz, measured using the{Reference Servo for axial tracking and the disk
rotating at the Reference velocity, shall not exceed 0,13 um.\The measuring filter shall be a But{erworth LPF,

fc (3 dB): 10 kHz, with slope : -80 dB/decade.
11.4.2 | Additional tracking requirements for high-speed disks
Disks guited to be recorded at speeds > 4x-thé reference velocity, shall also fulfill the following requirement:

the|residual tracking error below 10.kHz, measured using the Reference Servo for axial tracking and the

disk rotating at a fixed rotational(speed of 3000 RPM, shall not exceed Egx(r) um, where E}y is a function
of the radius r according to the following specifications:

for <29 mm: Egx(r) =.0,20 um
F 2
for > 29 mm:E, (1) = (Z_QJ x0,20 pum, with r expressed in mm

If present, then50 Hz component shall be removed from the residual tracking error before gpplying these
requirgments(e.g. by software processing of the sampled measurement data).

11.5 Radial runout

The runout of the outer edge of the disk shall not exceed 0,30 mm peak-to-peak.
The radial runout of tracks shall not exceed 70 um peak-to-peak.

11.5.1 Tracking requirements for all disks

The residual tracking error below 1,1 kHz, measured using the Reference Servo for radial tracking and the
disk rotating at the Reference velocity of 3,49 m/s (see 9.5), shall not exceed 0,015 um.

The measuring filter shall be a Butterworth LPF,
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f. (-3 dB):

1,1 kHz, with slope : -80 dB/decade.

The rms noise value of the residual error signal in the frequency band from 1,1 kHz to 10 kHz, measured with

an integration

time of 20 ms, using the Reference Servo for radial tracking, shall not exceed 0,016 um.

The measuring filter shall be a Butterworth BPF,

to

frequency range (-3 dB) 1,1 kHz, with slope : +80 dB/decade

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

11.5.2 Additional tracking requirements for high-speed disks

Disks suited t

ha racorded-at sneade> 4« the rafarancevalocitv_—cshall alea fulfill tha fallowina raaiirem
D860 Haea—a+5P &S -8R e Ya10 6 SHaahSO-tehH—He+eroWiRg+eguHer

ent:

the residug) tracking error below 10 kHz, measured using the Reference Servo for radial tracking and the

disk rotatin

of the radius r according to the following specifications:
for r <29 mm: Eygq(r) = 0,020 um
F 2
for r>29 mm:E 4q4(r) = (2—9j x0,020 um, with r expressed in mm

If present, thel 50 Hz component shall be removed from the residual dracking error before applying

requirements

12 Optical

12.1 Index df refraction

The index of rgfraction of the substrate in the Infermation Zone shall be 1,55 + 0,10.

12.2 Thicknéss of the substrate

The thickness
refraction of th

18

j at a fixed rotational speed of 3000 RPM, shall not exceed E gq(r) um, where Ef54’is a f

characteristics in the Information Zone

of the substrate, from the entrance surface to the recording layer, varies with the i
e substrate and shall be defined as the enclosed region in Figure 8.

unction

these

e.g. by software processing of the sampled meastrement data). This process effgctively
removes the inffluence of the pure eccentricity of the disk.

dex of
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12.3 Reflectivity

The dag

Thickness
(mm) (1,45; 0,633)
n (1,56; 0,620)
0,620 (1,65; 0,620)
0,600 R
(1,45; 0,593)
0,580 (1,65; 0,580)
(1,56; 0,580)
T T T T T T
1,40 1,50 1,60

Index of refraction

Figure 8 - Thickness of the substrate

uble-pass optical transmission of the substrate and the reflectivity of the recording layerl are measured

togethgr as the reflectivity R of the disk. When méasured according to Annex B the value of R shall be

in the |

The pri

hformation Zone

45 % < Rq < 85-% in the unrecorded groove

45 % < Ry40 < 85 % in the recorded groove

strategly concerned (see 29.3.2)(shall fulfil the following requirement:

Ry x actual Ppeak <

Ppeak_max for A <A \p for write strategy concerned (mW) y

bduct of the reflectivity of the{unrecorded groove R4 and the optimized write power Ppegak for the write

9 m\

12.4 Birefringence

The birefringénce of the substrate shall not exceed 60 nm when measured according to Annex

12.5 Angulardeviation

15

()

The angular deviation is the angle « between a parallel incident beam perpendicular to the Reference Plane P
and the reflected beam (see Figure 9). The incident beam shall have a diameter in the range 0,3 mm to
3,0 mm. This angle « includes deflection due to the entrance surface and to the unparallelism of the recording
layer with the entrance surface.

© ISO/IEC 2005 — All rights reserved
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Substrate

Recording layer

Entrance surface

Reflected beam

Incident beam

Figure 9 - Angular deviation o

The angular dg¢viation shall be

In radial direction : o) = 0,70° max.
The variation of « in radial direction over one revolution shall be 0,80° peak-to-peak max.

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

— aData Frame,

— a $crambled Frame,
— an ECC Block,

— 16 Recording Frames,
— 1¢ Physical Sectors,

— a Recording Unit.

These steps are specified in the following clauses.

13.1 Data Frames

A Datal Frame shall consist of 2 064 bytes arranged in ancarray of 12 rows each containing 172 bytes (Figure
10). The first row shall start with three fields, called Identification Data (ID), ID Error Detection Cjode (IED), and
RSV bytes, followed by 160 Main Data bytes. The next)10 rows shall each contain 172 Main Qata bytes, and
the las} row shall contain 168 Main Data bytes followed by four bytes for recording an Error Detection Code
(EDC).|The 2 048 Main Data bytes are identified*as Dg to Dy g47.

172 bytes >
4 2 6
bytes~\bytes | bytyes
ID IED RSV Main data 160 bytes (Dg - D44g)

Main data 172 bytes (D4g0 - D331)
Main data 172 bytes (D332 - D5g3)
Main data 172 bytes (Dsgq - Dg75)
Main data 172 bytes (Dg76 - Dga7)

Main data 172 bytes (D848 - D1 019)
12 rows Main data 172 hyfne (n1 §35-—= n1 404

Fay
T 17

Main data 172 bytes (D1 192 - D1 363

Main data 172 bytes (D4 364 - D1 535
Main data 172 bytes
Main data 172 bytes (D1 708 - D1 879
Main data 172 bytes (D1 ggo - D2 047

)

)
( )
(D1 536 - D1 707)
( )
( )

EDC

bytes

Figure 10 - Data Frame
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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 b34 (msb),
see Figure 11.

(msb) b, D2y D23 by (Isb)
Sector Information —— —  Physical Sector Number ———— P

b3 bso bg b2g b7 b, bas b4
Segtor format| Tracking Reflectivity Reserved Zone Data Layer.
type method type type number,

Figure 11 - Identification Data (ID)

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

Bit bz4 shall be set to ZERO, indicating a CLD format

Bit bzg shall be set to ZERO, indicating pit tracking capability (see 31.2.5)

Bit bog shall be set to ZERO indicating that the reflectivitj.is greater than 40 %
Bit bog shall be set to ZERO

Bits by7 to bog shall be set to

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

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

Bit boy shall be set to ZERO, indicating that through an entrance surface only one recording | layer
can be accessed.

The least signfficant three bytes,bits bos to bg, shall specify the Physical Sector Number in binary nétation.
The Physical ector Number of the first Physical Sector of an ECC Block shall be an integer multiple of(16.

13.1.2 ID Errqr Detection“Code (IED)

When identifyipg ali-bytes of the array shown in Figure 10 as C;; for i = 0 to 11 and j = 0 to 171, the Qytes of
IED are represerted by Cg j for j = 4 to 5. Their setting is obtained as follows.

5 .
IED(x) = 3"Cq; x> =1(x) x* mod Gg(x)
j=4
where
3 .
I(x)= 3 Co; x>/ and  Gg(x) = (x + 1)(x + a)
j=0

a is the primitive root of the primitive polynomial P(x) = x8 + x4 + x3 + x2 + 1
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13.1.3 RSV

This field shall consist of 6 bytes. The first byte can 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 4tbyte field shall contain the parities of an Error Detection Code computed over |the preceding
2 060 hytes of the Data Frame. Considering the Data Frame as a single bit field starting |with the most
significant bit of the first byte of the ID field and ending with the least significant bit of the EDC|field, then this
msb will be b4 511 and the Isb will be by. Each bit b; of the EDC is shown as follows foryi = 0 to 31:

31 _

EDC(x) = Y .b; x' =1(x) mod G(x)
i=0

where

16511
I(x) = zb,’XI and G(x)=x32+ x31+ x4+1
i=32

13.2 $crambled Frames

The 2 048 Main Data bytes shall be scrambled by means of the circuit shown in Figure 12 whigh shall consist
of a fegdback bit shift register in which bits r; (msh) to rg (Isb) represent a scrambling byte at @ach 8-bit shift.

At the |beginning of the scrambling procedure~of a Data Frame, positions rq4 to rg shall be|pre-set to the
value(g) specified in Table 1 (the msb of the*pre-set value shall be discarded). The same pre-{set value shall
be usef for 16 consecutive Data Frames. After 16 groups of 16 Data Frames, the sequence is|repeated. The
initial gre-set number is equal to the yvalue represented by bits b7 (msb) to b4 (Isb) of the ID figld of the Data
Frame| Table 1 specifies the initial_pre-set value of the shift register corresponding to the 16 initial pre-set
numbers.

Table 1 - Initial values of the shift register

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

o | s | Iz | Te | [Ts

ry

s

||l

Figure 12 - Feedback shift register

The part of the initial value of ry to rg is taken out as scrambling byte Sy. After that, an 8-bit shift is repeated

2 047 times and_the following 2 047 bytes shall be taken from r7 to rgp as scrambling bytes S4 to So o

7- The

Main Data bytgs Dy of the Data Frame become scrambled bytes D’y where

D’y = Di|® S, for k =0 to 2 047

® standg for Exclusive OR

13.3 ECC Blocks

An ECC Block]is formed by arranging 16 consecutive Scrambled Frames in an array of 192 rows of 17
each (Figure 1B). To each of the 172 columns 16 bytes of Parity of Outer Code are added, then, to eac
resulting 208 rfows, 10 bytes of Parity of Inner Code are added. Thus a complete ECC Block compris
rows of 182 byftes each. The bytes of this array are identified as B;;as follows, where / is the row numb

is the column number.

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

Bj for i= 19210 207 and j = 0 to 171 are bytes of the Parity;ef Outer Code

Bjj for i=0to 207 and j = 172 to 181 are bytes of the Parity of Inner Code

D bytes
h of the
es 208
br and j

Pl
0 172 bytes >« 10 bytes—

A BO,O BO,l B0,170 B0,171 B0,172 BO,lSl

Bl,O Bl,l B1,170 B1,171 Bl,172 Bl,lSl

BZ,O BZ,l B2,170 B2,171 BZ,172 BZ,181

192 rows

8189,0 8189,1 8189,170 8189,171 8183172 8183181

&mpn &3{)1 &3{1170 &3{)171 &3{\177 &3{\191
v Bl910 Bl9ll B19],170 B19],171 B19],172 B19],181
? B1920 B1921 B192170 B192171 B192,172 B192,181

PO 16 rows
B207,0 B207,1 B207,170 B207,171 BZO7,172 BZO7,181

Figure 13 - ECC Block

The PO and PI bytes shall be obtained as follows.

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

outer code RS(208,192,17).

24
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207

Rj(x)= >'Bj; X297 = 1.(x) x'® mod Gpo(X)

where

J
i=192

191 ] 15
|j(x)=ZOB,-J X" and Gpo(x)zlgo(x+ak)
i=

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

where

o is thq

13.4 Recording Frames

Sixteem Recording Frames shall be obtained by interleaving-ohe of the 16 PO rows at a time

rows o

where

Thus t
Recorg

:[=i+int[i/12] and n=j fori< 191

181
i(x)= 2By X" =1;(x) x" mod Gp(x)

j=172
(A 171-j S k
(x)= 2B x'""/ and  Gpy(x)=[](x+a")
j=0 k=0
primitive root of the primitive polynomial P(x) = x8 + x4 + x 3 + x 2+

an ECC Block (Figure 14). This is achieved by re-locating the bytes B;; of the ECC Bloc

=13 x (- 191) - 1 and n =j{or i > 192

nt [x] represents the largest integer not greater than x.

he 37 856 bytes of an ECC Block are re-arranged into 16 Recording Frames of 2 36
ing Frame consists of an arrayiof 13 rows of 182 bytes.

after every 12
K as By, , for

6 bytes. Each
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< 182 bytes >
T Boo | s Boart | Boara | <+ - - Bo.1s1 T
13 = = Recording
rows Frame O
Bigg | voveeii Biraz1 | Bz | = - - - - Bi1 181
Biggg | s rrrrrr e Bioo71 [Brogiza | * - v - - Bioo.181
T S Bipirt | Biorra | -+ - Busio1 T
13 Recording
rows Frame 1
Bygg | rrrrrere e Bos171 | Basiza| - - - - - Bos 181
B193’0 ................... B1g3,171 B1g3,172 ..... B193,181 1
r 3
= __— Recgrding
=4 Framgs 2 - 14
A 4
I Biaog | rrrrrrr e Bigo. 1714 Baso72 | - - - - - B1so 181 T
17 = = Recording
rows Frame 15
Bigrg | rrorrerr g B1o1.471 |Brotaza | - - - - B1g1.181
8207’0 ................... 8207,171 8207,172 ..... 8207,181 v

Figure 14 - Recording Frames obtained from an ECC Block

13.5 Modulation and NRZI conversion

The 8-bit bytep of each Regording Frame shall be transformed into 16-bit Code Words with the run

length

limitation that between 2 ONES there shall be at least 2 ZEROs and at most 10 ZEROs (RLL(2,10)). Ahnex G
specifies the cpnversion-tables to be applied. The Main Conversion table and the Substitution table specify a
16-bit Code Word for_each 256 8-bit bytes with one of 4 States. For each 8-bit byte, the tables indicpte the

corresponding

Code Word, as well as the State for the next 8-bit byte to be encoded.

The 16-bit CodeWords shattbe NRZI=convertedinto Channet bits before Tecording om the disk (See Figure

15). The Channel clock period is the time between 2 consecutive Channel bits.

26
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16 channel bits
NRZI converted pulses

"1 conversion >
1T

T =1 channel clock period delay

>

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

NRZ converted signal: j m

|| ||

NRZI converted pulses:

]

Figure 15 - NRZI conversion

13.6 Physical Sectors

The stjucture of a Physical Sector is shown in Figure 16. It shall consist of/13-rows, each comp
5. A Sync Frame shall consist of a SYNC Code from Table 2 and{*456 Channel bits r
tes. Each row of the Physical Sector shall consist of two Sync-Frames with the first 1 45
nting the first 91 bytes of each row of a Recording Frame and the second 1 454

Frame
8-bit by

FGDFESI

repres

nting the second 91 bytes of each row of a Recording Frame.

ising two Sync
presenting 91
6 Channel bits

Channel bits

«— 32> 1456 >« 32 > 1456
SYO0 SY5
SY1 SY5
SY2 SY5
SY3 SY5
SY4 SY5
SYd SY6
13 rows SY2 SY6
SY3 SY6
SY4 SY6
SY1 SY7
SY2 SY7
SY3 SY7
SY4 SY7
<—— Sync Frame Sync Frame ——

Figure 16 - Physical Sector

Recording of the Physical Sector shall start with the first Sync Frame of the first row, followed by the second
Sync Frame of that row, and so on, row-by-row. The state of each SYNC Code and each subsequent set of 16
Channel bits shall follow the rules defined in 13.8.
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Table 2 - SYNC Codes

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

Primary SYNC codes Secondary SYNC codes
(msb) (Isb)  (msb) (Isb)

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

SVE — 0O040004004000400-0000000000040004 00400040000004100.0000000000040004
A= \VAVEIRvAvAv R RvAvE RvAvAv e RvAvaavAvAvAvAvAvAVAVAVAVAY I pvAv Ay | A\PAVEIRVAVAC R pvAvAvAvAvAv L RvAv AL vAvAVAVAVAVAVAVAV VA I pvAvAvy |

SY6 = 0010010010000100 0000000000010001 / 0010000010000100 0000000000010001
SY7 =0010010001000100 0000000000010001 / 0010010000000100 0000000000010001

~ o~ -~ - - -

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

Primary SYNC codes Secondary SYNC codes
(msb) (Isb)  (msb) (Isb)

SY0 = 1001001000000100 0000000000010001 / 1001001001000100:0600000000010001
SY1 =1000010001000100 0000000000010001 / 1000010000000100,6000000000010001
SY2 = 1001000001000100 0000000000010001 / 1001000000000100 0000000000010001
SY3 =1000001001000100 0000000000010001 / 1000001000000100 0000000000010001
SY4 =1000100001000100 0000000000010001 / 1000100000000100 0000000000010001
SY5 =1000100100000100 0000000000010001 / 1000000400000100 0000000000010001
SY6 = 1001000010000100 0000000000010001 / 1060000001000100 0000000000010001
SY7 =1000100010000100 0000000000010001 / 100€0000010000100 0000000000010001

~ Y Y~~~ ~ —~

13.7 Layout

A RUN shall d

Block. The M K

of inaccuracieq
at recording. T
shall be chose

Each RUN of |
8 Channe
full ECC B
ECC Bloc

of a Recording UNit (RUN)

onsist of an integer number (M > "t of sets of 16 Physical Sectors, each from a sing
CC Blocks shall be preceded by.8'Channel bits, which are meant to reduce possible infl
of the linking point, while the\tast 8 Channel bits of the last Physical Sector shall be dig
he 8 linking Channel bits-and the next SYNC Code SYO0 (chosen from State 1/2 or St
h randomly, such that the‘runlength constraints specified in 13.5 are fulfilled.

/ ECC Blocks (M 2 1) starting with ECC Block N shall be recorded in the following way:
bits for linking in ECC Block N-1,
locks N to NettM — 2 (if M > 2),

N + M =3 except for the last 8 Channel bits, which bits shall not be recorded.

The positioning

When the RUN

J of @’ Recording Unit is shown in Figure 17.

e ECC
Liences
carded
te 3/4)

then the RUN shall be extended with a dummy ECC Block N-1 of which all Mam Data bytes shall be set to
(00) (see also Clause 23: Sequential recording).
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middle of wobble 15

%
8T theoretical start position
||, #5 T max
linking M ECC Blocks
actual start position < >i4 >
o ECC Block ECC Block | 2t8
bits N N+M-1 Y o
) to be recorded g to be>
discarded
at recording

Figure 17 - Recording Unit

13.7.1 |Recording Unit position

Each BCC Block, consisting of 16 Physical Sectors, shall cotrespond to 4 ADIP words (see 14.4.1.1). RUNs
shall be mapped onto the structure of tracks (see 14.4)/such that the Physical Sector Numpers (PSN), of
which the 2 least significant bits have been discardedy correspond to the local Physical Address in ADIP
(PAA).|In mathematical form: PSN = 4xPAA + i, whefe\'= 0, 1, 2, or 3 (for example: Physical Sector Numbers
(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 pf which the 2 least significant address bits are 00 (see 14.4.1.1 and Figure 21). The theoretical start
position is 8 Channel bits after the nominal position of the zero crossing in the middle of the abpve mentioned
wobblg 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 bjt clock shall be phase locked to the wobble frequency.

13.8 d.c. component suppression control

To enslure 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 bg set'te 0.

The different ways of diminishing the current value of the DSV are as follows:
a) Choice of SYNC Codes between Primary or Secondary SYNC Codes.

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

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

In order to use these possibilities, two data streams, Stream 1 and Stream 2, are generated. Stream 1 shall
start with the Primary SYNC Code and Stream 2 with the Secondary SYNC Code of the same category of
SYNC Codes. As both streams are modulated individually, they generate a different DSV because of the
difference between the bit patterns of the Primary and Secondary SYNC Codes.
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In the cases b) and c), there are two possibilities to represent a 8-bit byte. The DSV of each stream is
computed up to the 8-bit byte preceding the 8-bit byte for which there is this choice. The stream with the
lowest | DSV/ is selected and duplicated to the other stream. Then, one of the representations of the next 8-bit
byte is entered into Stream 1 and the other into Stream 2. This operation is repeated each time case b) or c)
occurs.

Whilst case b) always occurs at the same pattern position in both streams, case ¢) may occur in one of the
streams and not in the other because, for instance, the next State prescribed by the previous 8-bit byte can be

2 or 3 instead of 1 or 4. In that case the following 3-step procedure shall be applied:

1)

Compare the | DSV/ s of both streams.

2) |If the ID —then the
stream in| which case c) has occurred is chosen and duplicated to the other stream. Ode|of the
representations of the next 8-bit byte is entered into this stream and the other into the other stream

3) Ifthe | DSV of the stream in which case c) has occurred is larger than that of the other istréam, thgn case
c) is ignored and the 8-bit byte is represented according to the prescribed State.

In both cased

implementation-defined.

The procedure

1) At the eng
DSVs of 4
other stre
are insert

Optionally the

2) If the DSV
Code at t
yields a s

retained.

During the DS
recommended

14 Track fqg

14.1 Track shape

The area in tH

b) and c), if the |DSV|s are equal, the decision to choose Sfream 1 or Strea

for case a) shall be as follows:

of each Sync Frame, whether or not case b) and or case)¢) have occurred, the accur
oth streams are compared. The stream with the lowerfDSV/ is selected and duplicateq

d each in one of the streams.
brocedure for case a) can be extended in theZfollowing way:

at the end of the resulting Sync Frame is greater than + 63 or smaller than -64, then the
he beginning of the Sync Frame is:changed from Primary to Secondary or vice versa
maller | DSV|, the change is permanent, if the | DSV| is not smaller, the original SYNC (

\V computation, the actual-values of the DSV may vary between -1 000 and +1 000, th
that the count range for, the DSV be at least from -1 024 to +1 023.

rmat

e Information Zone (see 10.7) shall contain tracks formed from a single spiral groove

m 2 is

hulated
to the

m. Then the next Primary SYNC Code and the SeCondary SYNC Code of the proper category

SYNC
If this
Code is

us it is

. Each

track shall forn

p 8.860° turn of a continuous spiral. The shape of each track is determined by the requir

ements

in Section 5. R

ecordings shall be made in the groove.

The tracks in the Information Zone contain a phase modulated sinusoidal deviation from the nominal

centrelines, ca

lled wobble, which contains addressing information.

The tracks shall be continuous in the Information Zone.

The groove tra

and end at a radius of

22,00 mm max,
58,75 mm min (see also Annex A).

cks shall start at a radius of

14.2 Track path

The track path shall be a continuous spiral from the inside (beginning of the Lead-in Zone) to the outside (end

of the Lead-ou

30

t Zone) when the disk rotates counter-clockwise as viewed from the optical head.
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14.3 Track pitch

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

14.4 Track layout

The wobble of the tracks is a sinusoidal deviation from the nominal centrelines, with a wavelength of
4,265 6 um + 0,045 0 um (equivalent to 32 Channel bits). The Total Harmonic Distortion (THD) of the
oscillator for generating the wobble sine wave shall be < -40 dB.

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

14.4.1 | ADIP information

The dgta to be recorded onto the disk must be aligned with the ADIP information modulated |in the wobble.
Therefpre 93 wobbles shall correspond to 2 Sync Frames. Of each 93.wobbles, 8 wobbjes are phase
modulgted with ADIP information (see Figure 18).

1 wobhle equals 32 Channel bits (= 32T)
one ADIP unit = 8 modulated wobbles per 2 Sync Frames

2 Sync Frames
«———1 488 /Channel bits 1 488 Channel bits ———
Sync data Sync dpta
<—— 16 wobbles ——— <«——1p wobbles ———
one ADIP unit
< 8 wobbles — 85 monotone wobbles
93 wobbles

Figure 18 — General ADIP structure

14.4.1.1 ADIP word structure

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

Each ADIP word shall consist of: 1 ADIP sync unit + 51 ADIP data units.
ADIP sync unit = 4 inverted wobbles for word sync + 4 monotone wobbles.

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

wobble 0 | wobble 1to3 | wobble 4 to 7
0 0 sync unit word sync 0 0
data unit bit sync data bit 1
ADIP data unit bit sync data bit 2 4 Physical

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

\ \

Figure 19 - ADIP word structure

The informatioh 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. Databit 2 is the msb and data bit 23 is the
Isb. The addresses increase by one for each next\ADIP word.
The first address in the Information Zone shall be such that Physical ADIP Address

(00C000) is located at radius 24,00 *39 mm>

Physical ADIP Address (098150), which-is-the first address corresponding to the Lead-out
Zone, shall be located at a radius < 58,00 mm (see also Annex A).

bits 24 to 31: these 8 bits contain auxiliary inforriation about the disk.

In the Data Zone and the Lead-out Zone / Outer Drive Area of the disk the auxiliary bytes
shall be set to (00).

In the Lead-in Zone and,the Inner Drive Area of the disk the auxiliary bytes shall be used as
follows:
Bit 24 to 31 from«256 consecutive ADIP words, shall form one ADIP Aux Frame with 256
bytes of information. The first byte of each ADIP Aux Frame shall be located in an AQIP
word with a Rhysical ADIP Address that is a multiple of 256 (Physical ADIP Address
(xxxx00)):

The_cContents of the 256 bytes are defined in Table 3 and 14.4.2.

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

14.4.1.2 ADIP_error correction

For the ADIP error correction the ADIP data bits are grouped into 4-bit nibbles.
The mapping of the data bits into the nibble array is defined in Figure 20. Bit 0 is a dummy bit, which shall be
considered as set to ZERO for the error corrector.
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nibble Ng bit 0 bit 1 bit 2 bit 3 )
nibble N4 bit 4 bit 5 : : 6 ADIP
: : nibbles address
bit 20 : : bit 23 A
: bit 24 T2 AUX
nibble N7 bit 28 : bit 31 { nibbles data
nibble Ng bit 32 : : : 0 nibble
5 based
: : : . . nibbtes R-S
nibble N12 bit 48 bit 49 bit 50 bit 51 2 ECC

Figure 20 - ADIP error correction structure

A nibble-based RS(13,8,6) code is constructed, of which the 5 parity nibbles Ng to N42, are defined by the
remainder polynomial R(x):

12 .
R{x)=>'N; x"27 =1(x) x° mod Gpa(X)
i=8

where
, 4
I(X)= 3N; x and  Gpa(x) =[] (x+aX)
j k=0

a is thg primitive root 0010 of the primitive polynomial P(x) = x4 + x + 1

All bits|of the 5 parity nibbles Ng to N45 shall be inverted before recording.

14.4.1.3 ADIP modulation.rules

The ADIP units are modulated by inverting some of the 8 wobble cycles:
— PW is a positive.wobble, which shall start moving towards the inside of the disk.
— NW is a nggative wobble, which shall start moving towards the outside of the disk.

— alllmonotone wobbles shall be PWs.
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Modulation of the ADIP word sync:

ADIP sync unit

wobble | wobble
92 0 1 2 8
4 NW 4 PW
Modulation of an ADIP ZERO bit:
ADIP data unit with data set to ZERO
wobble | wobble
92 0 1 2 4 6 7 8
1 NW 3 PW 2 PW 2 NW
Modulation of an ADIP ONE hit:
ADIP data-unit with data set to ONE
wobble | .wobble
92 0 1 2 4 6 7 8
1 NW 3 PW 2 NW 2 PW

34

Figure 21 - ADIP modulation rules
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Table 3 - 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
41015 Data Zone allocation 12
16 Set to (00) 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 Upper recording velocity for the basic write strategy, 1

34 Wavelength A|ND 1

35 normalized Write power dependency on Wavelength\(dP/d1)/(P\ND/MND) 1

36 Maximum read power at Primary velocity 1

37 P|NnD at Primary veloeity 1

38 Btarget at Primary“velocity 1

39 Maximum read powerat Upper velocity 1

40 PiND at Upper velocity 1

41 Btarget @t Upper velocity 1

42 Ttop (24T) first pulse duration for cmy >4T at Primary velocity 1

43 Ttop (=3T) first pulse duration for cm* =3T at Primary velocity 1

44 Tmp multi pulse duration at Primary velocity 1

45 Tyg last pulse duration at Primary velocity 1

46 dTiop (>4T) first pulse lead time for cm* >4T at Primary velocity 1

47 dTyep(=3T) first pulse lead time for cm* =3T at Primary velocity 1

48 dTj, first pulse leading edge shift for ps* =3T at Primary velocity 1

49 Ttop (=4T) first pulse duration for cm* >4T at Upper velocity 1

50 Ttop (=3T) first pulse duration for cm* =3T at Upper velocity 1

51 Tmp multi pulse duration at Upper velocity 1

52 Tip last pulse duration at Upper velocity 1

53 dTiqn (>4T) first pulse lead time for cm* >4T at Upper velocity 1

54 dTiop (=3T) first pulse lead time for cm* =3T at Upper velocity 1

55 dT|e first pulse leading edge shift for ps* =3T at Upper velocity 1

56 to 63 Reserved - All (00) 8
64 to 95 Extended Information block 0 32
96 to 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

* cm = current mark, ps = previous space (see also see Annex F)
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Byte number Content Number of bytes
224 to 247 Extended Information block 5 24
248 to 255 Reserved for use in the Control Data Zone — All (00) 8

14.4.2 Physical format information in ADIP

This information shall comprise the 256 bytes shown in Table 3. It contains disk information and values for the
write strategy parameters to be used with the Optimum Power Control (OPC) algorithm to determine optimum

laser power levels for writing (see Annex F and Annex H). The information is copied to the Control Data Zone
(See 1881) during finalization of the Lead-in Zone of the disk

This version of this document specifies several types of disks, with different recording velocitycranggs. The
specific write parameters for each recording velocity range shall be specified in separate blocks (El plocks,
see 14.4.2.3). [The following types of disks (characterized by the so-called X-speed) have now been ¢efined
and their ADIF shall contain the El Blocks as indicated in Table 4.

Table 4 - Types of disks

basic write strategy | 4x+ write strategy 6x+ write strategy( remarks
type of bytes 32 to 63 El block format 1 El block format'2
disk (1x & 2,4x speed) (4x speed) (6x ~ 8x speed)

this disk shall be suitgd
“2,4x” + — v for recording speeds of
3,49 & 8,44 m/s only

this disk shall be suitgd
for recording speeds of
3,49 & 8,44 m/s and
13,95 m/s

this disk shall be suitgd
for recording speeds of
“8x” + + + 3,49 & 8,44 m/s,
13,95 m/s and

20,9~ 27,9 m/s

“4x” + + —

+-shall be present — shall not be used

14.4.2.1 Gereral information - Bytes 0 to 31

Byte 0 — Dis Category and Version Number

Bits b7 to by shall specify the Disk Category,

bit b7 shall be set to 1 indicating a disk according to the +R/+RW system,
bit bg shall be set to 0 indicating a single layer disk,

bits bs and b4 shall be set to 10 indicating a +R disk.

Bits bg to bg  shall specify the Version Number,

they shall be set to 0001 indicating this International Standard.

This Version Number identifies amongst others the definitions of the data in bytes 32 to 63.
Drives not acquainted with the specific Version Number of a disk should not try to record on
that disk using the information in bytes 32 to 63, which bytes contain the basic write strategy
parameters (see Annex N).

Byte 1 — Disk size and maximum transfer rate

Bits by to by  shall specify the disk size,
they shall be set to 0000, indicating a 120 mm disk (see also Annex A)
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Bits bg to by  shall specify the maximum read transfer rate,

they shall be set to 1111 indicating no maximum read transfer rate is specified
Byte 2 — Disk structure
Bits by to by  shall be set to 0000

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

Byte 3 — Recording density
Bits b7 to h4 shall Qppr‘ify the average Channel bit Ipngfh in the Information Zane

they shall be set to 0000, indicating 0,133 pum.

Bits bs[to by  shall specify the average track pitch,
they shall be set to 0000, indicating an average track pitch of 0,74 um:.

Bytes|4 to 15 — Data Zone allocation
Byte 4 shall be set to (00).

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

Bytes 9 to 11 shall be set to (26053F) to specify PSN 2491 711 as the last possible Physicgl Sector of the
Data Zone (see also Annex A).

Bytes 12 to 15 shall be set to (00).

Byte 16 — (00)
This byte shall be set to (00).

Byte 17 — Disk Application Code

This byte can identify disks that are restricted to be used for special applications only. Drives not able to
identify the particular application related to a specific Disk Application Code or not able to act agcording to the
rules ap defined for this particular application are not allowed to write on a disk with such a cods.

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

all oTer codes-are reserved.

Byte 18.< Extended Information indicators

Bits by to bg  are reserved and shall be set to 00

Bits b5 to by 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.

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 set with values ranging from (20) to (7E) according to ISO/IEC 10646. Trailing bytes not used shall be set
to (00).

If the Disk Manufacturer ID is not used, these 8 bytes shall be set to (00).
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Bytes 27 to 2

9 — 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 set with values ranging from (20) to (7E) according
to ISO/IEC 10646. Trailing bytes not used shall be set to (00).

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

NOTE

Disks with different characteristics shall be identified by different and unique combinations of Disk

Manufacturer ID / Media type ID. Therefore the contents of bytes 19 to 29 shall be approved by the licensors of the +R

system.

Byte 30 — Product revision number

This byte shdll identify the product revision number in binary notation. All disks with the sam
Manufacturer ID and the same Media type ID, regardless of Product revision numbers, must have_th¢
recording properties (only minor differences are allowed: Product revision numbers shall bé JirreleV
recorders). The content of this byte can be chosen freely by the disk manufacturer.

If not used thig byte shall be set to (00).

Byte 31 — number of Physical format information bytes in use in ADIP up.to’byte 63

This byte formjs one 8-bit binary number indicating the number of bytes actudlly)in use for the basic H

format inform
format inform

14.4.2.2 Basjic write strategy parameters - Bytes 32 to 63

Byte 32 — Pri
This byte indic
this Physical
specified as a

n=10xv

It shall be
set to (23

Byte 33 - Up

This byte indic
this Physical fq

n=10xv

It shall be

ion (in bytes 0 to 63). It shall be set to (38) indicating that only the first 56 bytes of the P
ion are used.

mary recording velocity for the basic write ‘strategy

ates the lowest recording velocity of the diskdor the parameters as defined in bytes 34 {
ormat information. This recording velocity' is equal to the Reference velocity and s
humber n such that

Primary,basic (1 rounded off to an integral value)

indicating a Primary writing ‘'speed of 3,49 m/s.

per recording velocity for the basic write strategy

ptes the highest(recording velocity of the disk for the parameters as defined in bytes 34
rmat information. This recording velocity shall be specified as a number n such that

Upper,basic (11 rounded off to an integral value)

e Disk
. same

ant for

hysical
hysical

0 63 in
hall be

0 63 in

set to (54

indicating a Upper writing speed of 8.44 m/s.

Byte 34 - Wa

velength A|np

This byte shall specify the laser wavelength in nanometers at which the optimum write parameters in the
following bytes are specified, as a number n such that

n =Wavel

ength — 600

For this version of the +R system, n shall be equal to (37) indicating that A;\p is 655 nanometers.

38
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Byte 35 — Normalized Write power dependency on Wavelength

This byte shall specify the average write power dependency on the wavelength normalized by the ratio of Piyp
and A\p (see 29.3.3 and Annex J), as a number n such that

n= (dP/dﬂ,)/(P|ND/7\,|ND)

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

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

n=20x (P,-0,7)

Byte 37 — P|nyp at Primary velocity

PinD is|the starting value for the determination of Pwo used in the OPC algorithm, see Anhex H fand Annex J.

This byte shall specify the indicative value P\yp of Pwo in milliwatts at Primary velaeity and A;nyp as a number
n such|that

n¥ 20 x (PIND'S)

Byte 38 — Btarget at Primary velocity

This byte shall specify the target value for B, Biarget @t Primary velocity used in the OPC plgorithm (see
Annex|H) as a number n such that

n§ 100 x (Btarget + 1)

Byte 39 — Maximum read power, P, at Upperwvelocity

This byte shall specify the maximum read power P, in milliwatts at Upper velocity as a number r] such that
n¥ 20 x (P,—0,7)

Byte 40 — P;yp at Upper velocity.

PinD is|the starting value for the.determination of Pwo used in the OPC algorithm, see Annex H fand Annex J.

This byte shall specify the-indicative value P;yp of Pwo in milliwatts at Upper velocity and A;yp [as @ number n
such that

n¥ 20 x (PIND'S)

Byte 411 < Ptarget at Upper velocity

This byte shall specify the target value for 8, Btarget at Upper velocity used in the OPC algorithm (see Annex H)
as a number n such that

n =100 x (Btarget + 1)

Byte 42 — Tyop (24T) first pulse duration for current mark >4T at Primary velocity

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

n=16th°%W and 4<n<40
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Byte 43 — Tyop (=3T) first pulse duration for current mark =3T at Primary velocity

This byte shall specify the duration of the first pulse of the multi pulse train when the current mark is a 3T mark
for recording at Primary velocity (see Annex F.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 4<n<40

Byte 44 — Tp,p, multi pulse duration at Primary velocity

This byte shall specify the duration of the 2nd pulse through the 2nd to last pulse of the multi pulse train for

recording at P,

imarv velocitv (see Annex E 1) _The value is exnressed in fractions of the Channel b
4 PARY 7 4

period as a nu

mber n such that

t clock

n=16><-|m% and 4<n<14
w
Byte 45 — T\p[last pulse duration at Primary velocity
This byte shall specify the duration of the last pulse of the multi pulse train when(the current mark is @ 4T or
greater mark for recording at Primary velocity (see Annex F.1). The value is~expressed in fractiong of the
Channel bit clgck period as a number n such that
- Tio
n=16 x T and 4<n<24
w

Byte 46 — dT{,, (24T) first pulse lead time for current mark 24T at Primary velocity
When the current mark is a 4T or greater mark, this byte shall specify the lead time of the first pulsg of the
multi pulse trgin relative to the trailing edge of the second Channel bit of the data pulse, for recording at
Primary velocity (see Annex F.1). The value is expressed in fractions of the Channel bit clock periqd as a
number n suclh that

n=16><CTt°% and  0<n<24

w

Byte 47 — dT{,p (=3T) first pulseJead time for current mark =3T at Primary velocity
When the current mark is a 3T_mark, this byte shall specify the lead time of the first pulse of the mulfi pulse
train relative tq the trailing edge_of the second Channel bit of the data pulse, for recording at Primary yelocity
(see Annex F.1). The valuetis 'expressed in fractions of the Channel bit clock period as a number n such that

n=16><c

TtO% and 0<n<24
W

Byte 48 — dT,

e TIrst pulse leading edge sni Oor previous space = a rimary velocCity

This byte shall specify the leading edge correction for the 1st pulse of the multi pulse train when the previous
space was a 3T space for recording at Primary velocity (see Annex F.1). The value is expressed in fractions of
the Channel bit clock period as a number n such that

o dT,
n=16 x %W

40

0<n<4
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Byte 49 — T¢op (24T) first pulse duration for current mark >4T at Upper velocity

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

n=16th°%W and 4<n<40

Byte 50 — Top (3T) first pulse duration for current mark =3T at Upper velocity

This byte shall specify the duration of the first pulse of the multi pulse train when the current mark is a
3T mark for recording at Upper velocity (see Annex F.1). The value is expressed in fractions of the
Channfel bit clock period as a number n such that

n=16th°%W and 4<n<40

Byte §1 — Tmp multi pulse duration at Upper velocity

This byte shall specify the duration of the 2nd pulse through the 2nd to last pulse of the mylti pulse train
for regording at Upper velocity (see Annex F.1). The value is expressedTin fractions of tHe Channel bit
clock period as a number n such that

n=16me% and 4<n<14
w

Byte §2 — T, last pulse duration at Upper velocity

This byte shall specify the duration of the last pulse.ef the multi pulse train when the curfent mark is a
4T or greater mark for recording at Upper velocity (see Annex F.1). The value is expressed in fractions
of the Channel bit clock period as a number n_st¢h that

n=16><T% and 4<n<24
W

Byte §3 — dTyop (24T) first pulse lead time for current mark 24T at Upper velocity

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

n§ 16 x thO%W and 0<n<24

Byte 84 - dTop (=3T) first pulse lead time for current mark =3T at Upper velocity

train relative to the trailing edge of the second Channel bit of the data pulse, for recording at Upper velocity
(see Annex F.1). The value is expressed in fractions of the Channel bit clock period as a number n such that

n=16xth°% and 0<n<24
W

When the—cutrent-mark-is—a-3F mar‘l{ this h\d‘n shall cpnr\lf\l the-lead-time nf the Flrci‘ plllen r\f he multi pulse

Byte 55 — dT| first pulse leading edge shift for previous space =3T at Upper velocity

This byte shall specify the leading edge correction for the 1st pulse of the multi pulse train when the previous
space was a 3T space for recording at Upper velocity (see Annex F.1). The value is expressed in fractions of
the Channel bit clock period as a number n such that
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i dT,
n=16 x %W

Bytes 56 to 6

and 0<n<4

3 — Reserved - All (00)

These bytes shall be set to all (00).

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

(i=0to5)

Extended Information (El) blocks are meant to facilitate future extensions. Each such block consists of 32

bytes. These
parameters. T
18. If an Exten

Byte (64 + ix
indicates the fq
A disk can ha
have to be int|

format numbe
values.

Drives not ac

ne presence of an Extended Information block shall be indicated by the appropriate-bit
ded Information block is not used, all 32 bytes shall be set to (00).

B2) Extended Information block i format number

e several Extended Information blocks. The contents of blocks with different format n

are interpreted in the same way; the parameters specified in-these blocks can have d

quainted with the specific format number in block j~should not use the parameters

Extended Infoymation block (see Annex N).

If the format n
continuation of
parameters).

NOTE The
in the ADIP Au
Therefore drives
interpreted.

Bytes (65 + i

Limber is set to 255, the related Extended Information block is not an independent bloc

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 pqg
should always check the format numbers in the El blocks to be sure that the write strategies are

32) to (95 + ix32)

Each parametg¢r set defined for these bytes shall be identified by a unique format number.

Bytes 248 to

255 — Reserved'for use in the Control Data Zone - All (00)

These bytes cgn not be_copied to the Control Data Zone and shall therefore not be used and be set to (

14.4.2.3.1 Ex

tended information for the “4x+” write strategy

rmat number which identifies the definitions of the data in bytes (65 + ix32)\to (95 + ix32).

vanced
in byte

imbers

brpreted each according to their respective definitions. The contents of blocks with the same

ifferent

in this

k but a

the preceding Extended Information block (o, be used if 32 bytes are not sufficient for a set of

E| block
sition i.
orrectly

This Extended

tformationm btockspecifies the parameters for a write strategy usable at speeds of 41T

1es the

basic DVD speed (4x3,49 m/s) or higher. The write strategy used at these speeds is a so-called “Blocked”
write strategy as defined in Annex F.2.

If the disk can not be recorded under these “4x+” conditions, this El block shall not be used (all bytes set to

(00)).

Byte 18 — Extended Information indicators

This byte shall

42

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

Byte number Content Number of bytes
64 Format number 1
65 Reserved - set to (00) 1
66 Primary recording velocity for the parameter set in this EIl block 1
67 Upper recording velocity for the parameter set in this El block 1
68 Maximum read power at Primary velocity 1
69 P\nD at Primary velocity 1
70 Btarget at Primary velocity 1
71 dPw (=3T) power enhancement for cm =3T at Primary velocity 1
72 dPw (=4T) power enhancement for cm =4T at Primary velocity 1
73 Tiop (24T) first part of write pulse for cm >4T at Primary velocity 1

(= dTtop (24T) + Tw)
74 Ttop (=3T) write pulse duration for cm =3T at Primary velocity 1
75 Tmp at Primary velocity (= Tyy) 1
76 Tip last part of write pulse for cm >4T at Primary veloCity 1
77 dTtop (24T) write pulse lead time for cm >4T at Primary velocity 1
78 dTtop (=3T) write pulse lead time for cm =3T at Rrmary velocity 1
79 dT)e write pulse leading edge correction for ps =3jI" at Primary velocity 1
80 Reserved - set to (00) 1
81 Reserved - set to/(00) 1
82 Maximum read power‘at Upper velocity 1
83 PiND at Upper velocity 1
84 Btarget @t Upper velocity 1
85 dPw (=3T) power enhancement for cm =3T at Upper velocity 1
86 dPw (=4T) power enhancement for cm =4T at Upper velocity 1
87 Ttop (24T) first part of write pulse for cm >4T at Upper velocity 1
(= dTiop (24T) + Twy)
88 Ttop (=3T) write pulse duration for cm =3T at Upper velocity 1
89 Tmp at Upper velocity (= Tyy) 1
90 Tip last part of write pulse for cm >4T at Upper velocity 1
91 dTtop (24T) write pulse lead time for cm >4T at Upper velocity 1
92 dTtop (=3T) write pulse lead time for cm =3T at Upper velocity 1
93 dTe write pulse leading edge correction for ps =3T at Upper velocity 1
94 Reserved - set to (00) 1
95 Reserved - set to (00) 1

Byte 64 — Extended Information block 0 format number

This byte shall be set to 0000 0001 indicating format 1, 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 — Primary recording velocity for the parameter set in this El block

This byte indicates the lowest recording velocity of the disk for the parameters as defined in this El block. This
recording velocity shall be specified as a number n such that

N =4 x Vprimary,El 0 (1 rounded off to an integral value)
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It shall be

set to (38) indicating a Primary writing speed of 14 m/s.

Byte 67 — Upper recording velocity for the parameter set in this El block

This byte indicates the highest recording velocity of the disk for the parameters as defined in this El block.

This recording

velocity shall be specified as a number n such that

n =4 x Vypper,gl 0 (1 rounded off to an integral value)

It shall be
Set to (38 ;Ild;luat;llu [< 18] I\.IIVIJUI \AAl ;t;llu OVUUd Uf 14 IIIIIO. (:II futulU VVhUII h;ahcl IUUUId;IIy OVUUdO VA4l iCh are
compatible with this write strategy become possible, higher values can be allowed.)

Byte 68 — Maximum read power, P, at Primary velocity

This byte shall|specify the maximum read power P, in milliwatts at Primary velocity as a number n such [that
n=20x(P,—0,7)

Byte 69 — P|yp at Primary velocity

PinD is the stafting value for the determination of Pwo used in the OPC algorithm, see Annex H and Anpex J.

This byte shal
n such that

n=5x(P

Byte 70 — Bta

This byte shall
H) as a numbsg

n=100 x

Byte 71 — dPw (=3T) power enhancement for current mark =3T at Primary velocity

This byte shal

number n such

n =200 x

Byte 72 — dPw (=4T) power enhancement for current mark =4T at Primary velocity

This byte shal

ND - 5)
get at Primary velocity

specify the target value for B, Biarget @t’Primary velocity used in the OPC algorithm (see|
r n such that

Btarget +1 )

specify the additional power for writing the 3T marks (see Annex F.2) at Primary veloc
that

dPw / Pwo and 0<n<100

specify the indicative value P\np of Pwo in milliwatts-at{Primary velocity and Anp as a pumber

Annex

ty as a

Specify the additional power for writing the 4T marks (see Annex F.2) at Primary veloc

ty as a

number n such that

n =200 x

Byte 73 — Ty,

dPw / Pwo and 0<n<100

p (24T) first part of write pulse for current mark >4T at Primary velocity

This byte shall specify the duration of the first part of the write pulse when the current mark is a 4T or greater
mark for recording at Primary velocity (see Annex F.2). The value is expressed in fractions of the Channel bit
clock period as a number n such that

_ Tiop
n=16 x %W

44

and n = value of byte 77 + 16
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4 — Ttop (=3T) write pulse duration for current mark =3T at Primary velocity

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

n=16><Tt°%W and 4<n<48

Byte 75 — T,p at Primary velocity

This byte has been added for consistency with the basic description of the write strategy (see Annex F). The
value is expressed in fractions of the Channel bit clock period as a number n such that

Byte 7

This by
mark f
clock p

Byte 7
When

to the {railing edge of the second Channel bit of the data pulse, for recording at Primary velo

F2). T

Byte 7

When
trailing
The va

Byte 7
This b

= 16 x Tm%w and n=16

6 — T)p last part of write pulse at Primary velocity

te shall specify the duration of the last part of the write pulse when the current mark is
br recording at Primary velocity (see Annex F.2). The value is expressed in fractions of t
eriod as a number n such that

=16><T%W and 0<n<16

7 — dTyop (24T) write pulse lead time for current.mark >4T at Primary velocity

h 4T or greater
he Channel bit

he value is expressed in fractions of the Chatinel bit clock period as a number n such tha
=16><th°% and 0<n<32
w

8 — dTyop (=3T) write pulse'lead time for current mark =3T at Primary velocity

the current mark is a 3T\mark, this byte shall specify the lead time of the write pulse
edge of the second €hannel bit of the data pulse, for recording at Primary velocity (s
ue is expressed in-fractions of the Channel bit clock period as a number n such that

= 16 x thO%W and 0<n<32

9 — dTye write pulse leading edge correction for previous space =3T at Primary

ity (see Annex

he current mark is a 4T or greater mark, this byte.shall specify the lead time of the writ% pulse relative

relative to the
e Annex F.2).

| velocity

te ‘shall specify the leading edge correction for the write pulse when the previous sp

ace was a 3T

space

or recording at Primary velocity (see Annex F.2). The value Is expressed in fractions of

clock period as a number n such that

n=16><dT% and 0<n<4
w

Bytes

These

80 to 81 — Reserved - All (00)
bytes shall be set to all (00).

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

he Channel bit

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

n=20x(P;—0,7)

© ISO/IEC 2005 — All rights reserved
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Byte 83 — P|yp at Upper velocity

PinD is the starting value for the determination of Pwo used in the OPC algorithm, see Annex H and Annex J.

This byte shall specify the indicative value P)yp of Pwo in milliwatts at Upper velocity and Ayp as a number n
such that

n=5><(P|ND-5)

Byte 84 — Btarget at Upper velocity

This byte shall specify the target value for B, Biarget at Upper velocity used in the OPC algorithm (see Annex H)
as a number n[such that

n =100 x (Btarget + 1)

Byte 85 — dPw (=3T) power enhancement for current mark =3T at Upper velocity

This byte shal| specify the additional power for writing the 3T marks (see Annex F.2)rat*Upper velocity as a
number n such that

n =200 xdPw / Pwo and 0<n<100

Byte 86 — dPw (=4T) power enhancement for current mark =4T at Upper velocity

This byte shall| specify the additional power for writing the 4T marks{(see Annex F.2) at Upper velocity as a
number n such that

n=200 xdPw/Pwo and 0<n<100

Byte 87 — Tyop (24T) first part of write pulse for current mark >4T at Upper velocity

This byte shall specify the duration of the first part.of;the write pulse when the current mark is a 4T or greater
mark for recorfding at Upper velocity (see Annex F\2). The value is expressed in fractions of the Channel bit
clock period ag a number n such that

n=16 x -lto%w and  n=\value of byte 91 + 16

Byte 88 — Tyop (=3T) write pulse duration for current mark =3T at Upper velocity

This byte shall specify the duration of the write pulse when the current mark is a 3T mark for recoding at
Upper velocity (see Annex F.2). The value is expressed in fractions of the Channel bit clock perigd as a
number n such that

n=16x1t°p.|. and 4<n<48
AL

Byte 89 — T,p at Upper velocity

This byte has been added for consistency with the basic description of the write strategy (see Annex F). The
value is expressed in fractions of the Channel bit clock period as a number n such that

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

Byte 90 — T, last part of write pulse at Upper velocity

This byte shall specify the duration of the last part of the write pulse when the current mark is a 4T or greater
mark for recording at Upper velocity (see Annex F.2). The value is expressed in fractions of the Channel bit
clock period as a number n such that

46 © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=165bbbb70b505d5aa5fdfc0a07878483

ISO/IEC 17344:2005(E)

n=16xT% and 0<n<16
W

Byte 91 — dTyop (24T) write pulse lead time for current mark >4T at Upper velocity

When the current mark is a 4T or greater mark, this byte shall specify the lead time of the write pulse relative
to the trailing edge of the second Channel bit of the data pulse, for recording at Upper velocity (see Annex
F.2). The value is expressed in fractions of the Channel bit clock period as a number n such that

n=16 x thO%W and 0<n<32

Byte 92 — dTyop (=3T) write pulse lead time for current mark =3T at Upper velocity

When
trailing
value i

the current mark is a 3T mark, this byte shall specify the lead time of the write,'pulse
edge of the second Channel bit of the data pulse, for recording at Upper velocity (see A
5 expressed in fractions of the Channel bit clock period as a number n such that

= 16 x thO%W and 0<n<32

Byte 93 — dT) write pulse leading edge correction for previous space =3T at Upper \

This b
space

te shall specify the leading edge correction for the write*pulse when the previous sp
for recording at Upper velocity (see Annex F.2). The value“is expressed in fractions of t

clock period as a number n such that

relative to the
nnex F.2). The

relocity

ace was a 3T
he Channel bit

n=16xdT% and 0<n<4

w

Bytes|94 to 95 — Reserved - All (00)

These pytes shall be set to all (00).

14.4.23.2 Extended information for the “6x+” write strategy

This Extended Information block specifies the parameters for a write strategy usable at speedd of 6 times the
basic VD speed (6x3,49 m{s) or higher. The write strategy used at these speeds is a so-called “Castle” write

strateg

lv as defined in Anpex-F.3.

Becausge of too hightrotational speeds at the inner side, the write strategy parameters for the

shall b

b determined at the outer diameter of the disk.

If the qisk can-not be recorded under these “6x+” conditions, this EIl block shall not be used (

(00)).

Byte 1

Upper velocity

bl bytes set to

8 — Extended Information indicators

This byte shall be set to xxxx xx1x indicating Extended Information block 1 is in use.
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Table 6 - Extended Information block 1

Byte number Content Number of bytes
96 Format number 1
97 Reserved - set to (00) 1
98 Primary recording velocity for the parameter set in this El block 1
99 Upper recording velocity for the parameter set in this El block 1
100 Maximum read power at Primary velocity 1
101 PiND at Primary velocity 1
102 Brarget-at Rrimary velacity 1
103 dPw power enhancement at Primary velocity 1
104 T3 write pulse duration for 3T marks at Primary velocity 1
105 Ttop duration of power enhancement at Primary velocity 1
106 Tend (25) duration of power enhancement for cm >5 at Primary velocity 1
107 Tend (=4) duration of power enhancement for cm =4 at Primary velocity 1
108 dTje write pulse leading edge correction for ps =3 at Primary veloCity, 1
109 Tc end of cooling gap at Primary velocity 1
110 Reserved - set to (00) 1
111 Reserved - set to (00) 1
112 Reserved - set to (00) 1
113 Reserved - set to (00) 1
114 Maximum read power at Upper'velocity 1
115 P\NnD at Upper,velocity 1
116 Btarget at Upper velocity 1
117 dPw power enhangement at Upper velocity 1
118 T3 write pulse duration for 3T marks at Upper velocity 1
119 Ttop duration of power enhancement at Upper velocity 1
120 Tend (25) duration of power enhancement for cm >5 at Upper velocity 1
121 Tend (=4) duration of power enhancement for cm =4 at Upper velocity 1
122 dTe write pulse leading edge correction for ps =3 at Upper velocity 1
123 Tc end of cooling gap at Upper velocity 1
124 Reserved - set to (00) 1
125 Reserved - set to (00) 1
126 Reserved - set to (00) 1
127 Pupper” prmary ratio 4

Byte 96 - Extended Information block 1 format number
This byte shall be set to 0000 0010 indicating format 2, for which bytes 96 to 127 have the following meaning:

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

Byte 98 — Primary recording velocity for the parameter set in this El block

This byte indicates the lowest recording velocity of the disk for the parameters as defined in this El block. This
recording velocity shall be specified as a number n such that
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N =4 x Vprimary,E1 1 (1 rounded off to an integral value)

It shall be
set to (54) indicating a Primary writing speed of 21 m/s.

Byte 99 — Upper recording velocity for the parameter set in this El block

This byte indicates the highest recording velocity of the disk for the parameters as defined in this El block.
This recording velocity shall be specified as a number n such that

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

It shallbe
set to (70) indicating an Upper writing speed of 28 m/s. (In future, when higher recording| speeds which
are compatible with this write strategy become possible, higher values can be allowed.)

Byte 100 - Maximum read power, P, at Primary velocity

This byte shall specify the maximum read power P, in milliwatts at Primary velogity.as a number n such that
n#20x (P,—0,7)

Byte 101 - P\yp at Primary velocity

PinD is|the starting value for the determination of Pwo used in theTOPC algorithm, see Annex H fand Annex J.

This byte shall specify the indicative value P yp of Pwo in{milliwatts at Primary velocity and A;np as a number
n such|that

n¥5x (PN -9)

Byte 102 - Biarget at Primary velocity

This byte shall specify the target value for 8, Btarget at Primary velocity used in the OPC algorithm (see Annex
H) as 4 number n such that

n§ 100 x (Btarget + 1)

Byte 103 - dPw power enhancement at Primary velocity

This byte shall specify‘the additional power for the 3T write pulse and for the beginning and end of all other
write plilses (see Annex F.3) at Primary velocity as a number n such that

n ¥ 200 x'dPw / Pwo and 0<n<255

Byte 1045 T3 write pulse duration for 3T marks at Primary velocity

This byte shall specify the duration of the write pulse when the current mark is a 3T mark for recording at
Primary velocity (see Annex F.3). The value is expressed in fractions of the Channel bit clock period as a
number n such that

n=16xT% and 16<n<48
W

Byte 105 — Ty, duration of power enhancement at Primary velocity

This byte shall specify the duration of the power enhancement at the beginning of each write pulse when the
current mark is a 4T or greater mark for recording at Primary velocity (see Annex F.3). The value is expressed
in fractions of the Channel bit clock period as a number n such that

© ISO/IEC 2005 — Al rights reserved 49


https://iecnorm.com/api/?name=165bbbb70b505d5aa5fdfc0a07878483

ISO/IEC 17344:2005(E)

n=16 x

Tiop
Tw

and 4<n<32

Byte 106 — Tonq (25) duration of power enhancement for cm >5 at Primary velocity

This byte shall specify the duration of the power enhancement at the end of each write pulse when the current
mark is a 5T or greater mark for recording at Primary velocity (see Annex F.3). The value is expressed in
fractions of the Channel bit clock period as a number n such that

n=16 x

Tend
T

and 4<n<32

W

Byte 107 — T,

This byte shall
mark is a 4T m
Channel bit clg

n=16><1

Byte 108 — d1

This byte shal
space for reco
clock period ag

n=16x g
Byte 109 — T
This byte shall
is expressed in

n=16><1

Bytes 110 to

These bytes shall be set to all (00):

Byte 114 - Maximum read power, P, at Upper velocity

This byte shall

nd (=4) duration of power enhancement tfor cm =4 at Primary velocity

specify the duration of the power enhancement at the end of each write pulse when\the

ark for recording at Primary velocity (see Annex F.3). The value is expressed in-fraction

ck period as a number n such that

-end
s

and 4<n<32

specify the leading edge correction for the write pulse when the previous space wa
rding at Primary velocity (see Annex F.3). The value is expressed in fractions of the Cha
a number n such that

Tle/
Tw

+ end of cooling gap at Primary velocity

0<n<4

specify the end of the cooling gap fortecording at Primary velocity (see Annex F.3). Th
fractions of the Channel bit clock period as a number n such that

c
O

113 - Reserved - All(00)

and 16 < nx32

specify*the maximum read power P, in milliwatts at Upper velocity as a number n such t

current
5 of the

[le write pulse leading edge correction for previous space'=3 at Primary velocity

s a 3T
hnel bit

e value

at

n=20x(

Pr0.7)

Byte 115 - P|yp at Upper velocity

PiNnD is the starting value for the determination of Pwo used in the OPC algorithm, see Annex H and Annex J.

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

such that

n=5><(P|ND-5)

Byte 116 - Btarget at Upper velocity

This byte shall specify the target value for B, Btarget at Upper velocity used in the OPC algorithm (see Annex H)

as a number n

50

such that
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n =100 x (Btarget * 1)

Byte 117 - dPw power enhancement at Upper velocity

This byte shall specify the additional power for the 3T write pulse and for the beginning and end of all other
write pulses (see Annex F.3) at Upper velocity as a number n such that

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

Byte 118 — T3 write pulse duration for 3T marks at Upper velocity

This byte shall specify the duration of the write pulse when the current mark is a 3T mark for recording at
Upper velocity (see Annex F.3). The value is expressed in fractions of the Channel bit clock period as a
numbef n such that

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

Byte 119 — Ty, duration of power enhancement at Upper velocity

This byte shall specify the duration of the power enhancement at the beginning of each write pulse when the
currenf mark is a 4T or greater mark for recording at Upper velocity (seeAnnex F.3). The valug is expressed
in fractjons of the Channel bit clock period as a number n such that

n=16th°%W and 4<n<32

Byte 120 — T¢nq (25) duration of power enhancement-for cm >5 at Upper velocity

This byte shall specify the duration of the power enhancement at the end of each write pulse when the current
mark is a 5T or greater mark for recording at WUpper velocity (see Annex F.3). The value i$ expressed in
fractions of the Channel bit clock period as a number n such that

n=16xTe”dT and 4<n<32
W

Byte 121 — T¢nq (=4) duration-of\power enhancement for cm =4 at Upper velocity

This byte shall specify the duration of the power enhancement at the end of each write pulse when the current
mark ig a 4T mark for recording at Primary velocity (see Annex F.3). The value is expressed in fractions of the
Channel bit clock period-as’a number n such that

n=16xTe”dT and 4<n<32
W

Byte 122-~.dT), write pulse leading edge correction for previous space =3 at Upper velocity

This byte—statt—specifytheteading—edge—correctiomforthe—write putse—wherntheprevious—space was a 3T
space for recording at Upper velocity (see Annex F.3). The value is expressed in fractions of the Channel bit
clock period as a number n such that

n=16xdT% and 0<n<4
w
Byte 123 — T¢ end of cooling gap at Upper velocity
This byte shall specify the end of the cooling gap for recording at Upper velocity (see Annex F.3). The value is

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

n=16xT% and 16<n<32
W
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Bytes 124 to 126 - Reserved - All (00)
These bytes shall be set to all (00).

Byte 127 — Pypper/Pprimary ratio

This byte shall specify the ratio of the optimized write power at the Upper recording velocity, Pwoypper, and
the optimized write power at the Primary recording velocity speed, PWOprimary, Where Pwoypper and PWoprimary
shall be determined at about the same diameter. The ratio is expressed as a number n such that

Pwo
n= 200 x| ——PPer. —1}
PWopyimary
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Section 4 - Format of the Information Zone

15 General description of the Information Zone

The Information Zone shall contain all information on the disk relevant for data interchange. The Information
Zone may contain one or more sessions (see Clause 22). In double-sided disks there is one Information Zone
per side. The Data Zones are intended for the recording of User Data.

The Lead-in Zone contains control information. The Lead-out Zone allows for a continuous smooth lead-out

2 to + I f. '
and allu oot anitio CUIrmuaurimnmurTrrataurt.

The Inper and Outer Drive Areas are meant for disk testing.

In the mext Clauses 16 to 21 a description is given for a Single-session disk. In suchra“disk, thel Lead-in Zone,

the Data Zone and the Lead-out Zone constitute the recordable area in whichthe informatipn is recorded
using 4 non-reversible effect. The layout of a Multi-session disk is defined in Clause 22.

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

The Information Zone of single-sided and of each side of double;sided disks shall be sub-dividéd as shown in
Table T. The radii indicated in 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 Physical Sector Numbers (PSNs)

The firgt Physical Sector of the Data Zone shall*have PSN (030000). The PSNs increase by | for each next
Physical Sector in the whole Information Zone.(Figure 22).

Information Zone

< >

! Inner  Lead-in Data Zone Lepd-out Outer
Physical Drive ~Zone Zone  Drive
Sector Area Area
Numbegr L

L Address

— |

[T
(02FFFF) (030000) Radius——»

Figure 22 - Physical Sector numbering

NOTE The Physical Sector Number of the first Physical Sector of the Data Zone is large enough so as to prevent a
Physical Sector Number < 0 to occur anywhere on the disk.
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Table 7 - Layout of a fully recorded Single-session disk (see also Annex A)

Description Nominal radius in | PSN of the Number of
mm first Physical Physical
Sector Sectors
Initial Zone start 22,000 mm -- blank
Inner Disk Test Zone start 22,616 mm (023080) 16 384
Inner Count Zone Run-in start 23,052 mm (027080) 1024
'eri:: Inner Disk Count Zone start 23,079 mm | (027480) 4 096
Inner Disk start 23,186 mm (028480) 4 096
AdministrationZene
Table of Contents Zone start 23,293 mm (029480) 4 096
Guard Zone 1 start 23,400 mm (02A480) 14 848
Reserved Zone 1 (02DES80) 4096
Reserved Zone 2 (02EE80) 64
Inner Disk Identification Zone (02EECO0) 256
Lead-in [Reserved Zone 3 (02EFE0) 64
Reference Code Zone start 23,896 mm (02F000) 32
Buffer Zone 1 (02F020) 480
Control Data Zone (02F200) 3072
Buffer Zone 2 (02FEO00) 512
Data Data Zone start 24,0000mm (030000) 2 295 104 mgx
Buffer Zone 3 start 58,000 mm | (260540) max 768
(at full*capacity)
Lead-oyt Outer Disk Identification Zone (260840) max 256
Guard Zone 2 (260940) max 4 096 min
Outer Disk start 58,053 mm (261940) 4 096
Administration Zone
glrjit\z Outer Disk Count Zone start 58,096 mm (262940) 4 096
Area | |Outer Disk Test.Zone start 58,139 mm (263940) 16 384
Guard Zoner3 start 58,310 mm (267940) blank
end > 58,500 mm
17 Inner Drive‘Area

The Inner Drive Area is the innermost zone of the disk which is used by the drive for performing disk tests and

OPC algorithms. It shall consist of the parts shown in Figure 23.

The Physical Sector Number of the first and last Physical Sector of each part is indicated in Figure 23 in
hexadecimal and decimal notation and the number of Physical Sectors in each part are indicated in decimal

notation.

Unused ECC Blocks in the Inner Drive Area shall be left unrecorded (also at finalization of the disk).

54
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Physical Sector 143 488

Physical Sector 159 871
Physical Sector 159 872

Physical Sector 160 895
Physical Sector 160 896

Physical Sector 164 991

Initial Zone

Inner Disk Test Zone
16 384 Physical Sectors

Count Zone Run-in
1 024 Physical Sectors

Inner Disk Count Zone
4 096 Physical Sectors

ISO/IEC 17344:2005(E)

Physical Sector (023080)

Physical Sector (02707F)
Physical Sector (027080)

Physical Sector (02747F)
Physical Sector (027480)

Physical Sector (02847F)

Lead-in Zone

Figure 23 — Inner Drive Area

17.1 Initial Zone

This Zgne shall remain blank.

17.2 Inner Disk Test Zone

16 384| Physical Sectors reserved for drive testing and OPC algorithms (see Annex H). The
these Physical Sectors shall be used is from-the outer side of the disk towards the inner side
highest address towards the lowest address.

17.3 Count Zone Run-in

This arnea with the size of 1 024 Physical Sectors is meant as a Run-in area for the Inner Disk G
shall be left unrecorded.

17.4 Inner Disk Count Zone

4 096 Physical Settors reserved for counting the number of OPC algorithms performed in the |
Zone ($ee Annex’H).

Physical Sector 164 992 Inner Disk Administration Zone Physical Sector (028480)
4 096 Physical Sectors

Physical Sector 169 087 Physical Sector)(02947F)

Physical Sector 169 088 Table of Contents Zone Physical Sector (029480)
4 096 Physical Sectors

Physical Sector 173 183 Physical’'Sector (02p47F)

order in which
of the disk, so

ount Zone and

nner Disk Test

Block shall be

Whengver an ECC Block or part of it in the Inner Disk Test Zone has been recorded, the ECC
flagge i ' i i ; i
formatted according to the rules specified in 13.1 and the underlying subclauses, 13.2, 13.4,
whereby the Main Data bytes and the Pl and PO bytes (see 13.3) can be chosen freely.

2ctors shall be
13.5 and 13.6,

The relation between the first Physical Sector number PSN|pt of the used ECC Block in the Inner Disk Test

Zone and the Physical Sector numbers PSNpc to PSN|pc +3 of the 4 Physical Sectors in
Count Zone is determined by the following mathematical expression:

PSNipc = {(PSN|pT) — (023080)}/(04) + (027480)
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17.5 Inner Disk Administration Zone

4 096 Physical Sectors to be used for optional drive specific information. The first 16 physical sectors
Zone shall be filled with all Main Data set to (00).

Table 8 — General format of Disk Administration ECC Blocks

Physical Sector of Main Data BP | Description
each Adm. Block
0 Dg to D3 Content Descriptor
0 Dy to D7 Reserved and set (00)
0 Dg to D3g Drive ID
0 Dyo to Dg3 Reserved and set (00)
0 Dg4 to D 47 Drive Specific
1to 15 Dg - D2 047 Drive Specific

Physical Sector 0 / bytes Dy to D3 — Content Descriptor

these bytes identify the Administration Block and shall be set to (41444D00), representing the chg
“ADM” and theg version number O.

Physical Sector 0 / bytes D4 to D7 — Reserved

these bytes ar¢ reserved and shall be set to (00).

Physical Sector 0 / bytes Dg to D3g — Drive ID
these bytes shgll contain the drive ID as specified in 25:1,"bytes Dg to D3g.

Physical Sector 0 / bytes D49 to Dg3z — Reserved

these bytes arg reserved and shall be set to«(00).

Physical Sector 0 / bytes Dg4 to D3 g47 — Drive Specific

n be used to store.Drive Specific information. The format is not defined and can bq
rive manufacturet.

these bytes ¢
chosen by the

Physical Sectors 1 to 15:/\bytes D¢ to D5 47 — Drive Specific

these bytes can be used to store Drive Specific information. The format is not defined and can bq
chosen by the [drive-manufacturer.

(TOCN Zaono

17.6 Table

‘ L] Uv, =TT

of this

racters

freely

freely

4 096 Physical Sectors to store information about the locations of Sessions and recordings on the disk. The

first 16 physical sectors of this Zone shall be filled with all Main Data set to (00).
This Zone consists of 2 parts:

— part1: consists of 191 ECC Blocks (TOC Blocks) to be used to store the locations of all
Sessions,

Closed

— part2: consists of 1 024 Physical Sectors, grouped in units of 4 sectors, where each unit corresponds

to one ADIP word. These units shall be used as Recorded Area Indicators.
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17.6.1 Table of Contents Blocks

Whenever a Session is closed, the next ECC Block in the Table of Contents Zone, immediately following the
last TOC Block, shall be recorded with the locations of all Closed Sessions. The first ECC Block in the Table
of Contents Zone has to be used as a run-in for the second ECC Block. If all 191 TOC Blocks have been used,
no additional Sessions shall be added (see also 23.2 and 23.3).

The format of the TOC Blocks shall be as defined in Table 9:

Table 9 - Format of the TOC Blocks

Physical Sector Main Data Description number
of TOC block byte position of byfes
0 Dg to D3 Content Descriptor 4
0 D4 to Dy Reserved and set to (00) 4
0 Dg to D3g Drive ID 32
0 Dyo to Dg3 Reserved and set to (00) 24
0 D64 to D79 TOC Item @ 16
0
0 D64+i><16 to D79+i><16 TOC. ltem i 16
0
0 Dg4+(N-1)x16 tO TOC Item N-1 16
D79+(N-1)x16
0 Dg4+Nx16 10 D2 047 Reserved and set to (00) 1984 -|INx16
1t03 Dg to D g47 Extension for TOC Items 3x2 ()48
or
Reserved and set to (00)
4t07 Dg to Dg 947 Repetition of Sectors 0 to 3 4x2 048
(recommended) or
Reserved and set to (00)
8 to 11 Do to Dy 947 Repetition of Sectors 0 to 3 4x2 ()48
(recommended) or
Reserved and set to (00)
12 to 15 Dg to D2 g47 Repetition of Sectors 0 to 3 4x2 (048
(recommended) or
Reserved and set to (00)
Physi¢al.Sector 0 / bytes Dy to D3 — Content Descriptor

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

Physical Sector 0 / bytes D4 to D7 — Reserved

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

Physical Sector 0 / bytes Dg to D3g — Drive ID

these bytes shall contain the drive ID as specified in 25.1, bytes Dg to D3g.

Physical Sector 0 / bytes Dyg to Dg3 — Reserved

these bytes are reserved and shall be set to (00).
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Physical Sector 0 / bytes Dgq to D3 g47 — TOC Items

these bytes are grouped in units of 16 bytes each. Each unit of 16 bytes can contain a TOC ltem according to
the format defined in 17.6.1.1. All unused bytes shall be set to (00).

Physical Sectors 1 to 3 / bytes Dy to D5 g47 — Extension for TOC Items or Reserved

these bytes can be used to hold additional TOC Items.
All unused bytes shall be set to (00).

Physical Sectors 4 to 15/ bytes Dg to D3 g47 — Repetitions of Sectors 0 to 3 or all Reserved

For robustness reasons it is recommended to repeat the content of Sectors 0 to 3 in Sectors 4 to 7, in Sectors
8 to 11 and in Sectors T2 1o 15.

If this option is|not used, these bytes shall be set to (00).
It is a matter of drive implementation to recognize and make use of the repetitions.

17.6.1.1 TOC Items:

Item byte Description number
position of bytes
Bg to By TOC Item descriptor 3
Bj Session Status 1
By Session number 1
Bs to By Session start address 3
Bg to Bqg Session end address 3
B11to Bq2 Last Fragment number in Session 2
B3 to B1s Reserved and’set to (00) 3

The TOC Blogk shall contain a TOC Iltem-for*each Closed Session on the disk. The TOC Items shall be
ordered with increasing numbers and addresses.

TOC Item byf{es By to B, — TOC ltem descriptor
these 3 bytes identify the item typeyand shall be set to (544349), representing the characters “TCI”".

TOC Item byfe B; — Session Status

this byte shall [ndicate the{Status of the last Session. It shall be set to (00) in all TOC Items, except in the TOC
Item describing the last:Session on the disk.

If set to (00) in|the last TOC Item, adding a new Session to the disk is allowed.
If set to (01) inrthetastTOCHem;thetast-Sessiomshattbethefimat-Sessiomomrthedisk—Thedisktas been
finalized and adding new Sessions is not allowed (see 23.3).

TOC Item byte B4 — Session number
this byte shall specify the sequence number of the Session specified in this item.

TOC Item bytes Bs to B; — Session start address

these 3 bytes shall specify the PSN of the first Physical Sector in the Data Zone of the Session specified in
this item.

TOC Item bytes Bg to B1g — Session end address

these 3 bytes shall specify the PSN of the last Physical Sector in the Data Zone of the Session specified in
this item.
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TOC Item bytes B4 to B4 — Last Fragment number in Session

these 2 bytes specify the sequence number of the last Fragment in the Session specified in this item. If this
option is not used, these bytes shall be set to (00).

TOC Item bytes B43 to Bj5 — Reserved
these 3 bytes are reserved and shall be set to (00).

17.6.2

Recorded Area Indicators

To speed up the access of the disk, the recorder needs to know in which region of the disk the last written
ECC Block can be found. For this purpose a kind of “bitmap” is defined, based on recorded areas with the size

of 4 PH
accord
Main D

1024

maxim
toward
the loc

ysical Sectors, each area corresponding to one ADIP word. The 4 Physical Sectors shg
ng to the rules specified in 13.1 and the underlying subclauses, 13.2, 13.4, 13.5 and™3.
ata bytes and the Pl and PO bytes (see 13.3) can be chosen freely.

Physical Sectors have been reserved for this “bitmap” purpose, allowingxto divide|
Um 256 regions. The Recorded Area Indicators shall be used from the“outer side of

5 the inner side of the TOC Zone (see Figure 24). By means of an “HE-detection” the re
htions of the Recorded Area Indicators and determine the regions whieh/contain recorded

Recorded Area Indicators (identified by theif PSNs)

Il be formatted
6, whereby the

the disk into
he TOC Zone
corder can find
ECC Blocks.

TO
Blog

(02A080)-
-(02A083)

(02A084)-
-(02A087)

(02A300)-
-(02A303)

(02A304)-
-(02A307)

(02A478)-
-(02A47B)

(02A47
-(02A47

~ O)
[

Guard
Zone 1

)-
F)

Eachr
Area Ir
Area Ir

if the

Blank Recorded

Figure 24 — Use of Recorded Area Indicators

pgion of 640 ECC Blocks between.PSN = (030000) and PSN = (26053F) corresponds to
dicator. All regions that contain orne or more recorded ECC Blocks shall be indicated by
dicator. In mathematical form:

Recorded Area Indicator composed of the Physical Sectors with PSNRra| to PSNra + 3 h

recordled, than the region between:

PSN

- (02A47C)-(PSNRAPIX(A00)+(030000) and PSN = {(02A47C)-(PSNga)}x(A00)+(0327FF

recordled ECC Blocks;

one Recorded
their Recorded

as been

) contains

or in decimal notation:

PSN F {173180-PSNRa}x2560+196608 and PSN = {173180-PSNRa }x2560+206847.
Whengver the-disk is ejected from the drive, the Recorded Area Indicators shall reflect the actupl status of the
recordings en the disk.

18 Lead-in Zone

The Lead-in Zone is located at the inner side of the Information Zone. It shall consist of the parts shown in
Figure 25.

The Physical Sector Number of the first and last Physical Sector of each part is indicated in Figure 25 in
hexadecimal and decimal notation and the number 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 of the disk or closing of
the first Session, the Lead-in Zone shall be recorded according to 18.1 to 18.9.
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18.1 Guard Zone 1

This Guard Zone is used to create a minimum amount of Lead-in Zone required for compatibility. This zone
shall contain 14 848 Physical Sectors, all filled with Main Data set to (00).

18.2 Reserved Zone 1

4 096 Physical Sectors are reserved and shall be set (00).

18.3 Reserved Zone 2

64 Physical Sqctorsare reserved and shattbe set (007

Inner Drive Area

Physical Sector 173 184 Guard Zone 1
14 848 Physical Sectors
with Main Data set to (00)
Reserved Zone 1

4 096 Physical Sectors

Physical Sector (02A480)

Physical Sector 188 031
Physical Sector 188 032

Physical Sector (02DET7F)
Physical\Sector (02DES80)

Physical Sector 192 127
Physical Sector 192 128

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

Reserved Zone 2
64 Physical Sectors

Phy
Phy

Phy
Phy

Phy.
Phy.

Phy.
Phy.

Phy.
Phy.

sical Sector 192 191
sical Sector 192 192

sical Sector 192 447
sical Sector 192 448

sical Sector 192 511
tical Sector 192 512

tical Sector 192 543
tical Sector 192 544

sical Sector 193 023
tical Sector 193 024

Inner Disk ldentification Zone
256 Physical Sectors

Reserved Zone'3
64 Physical\8Sectors

Reference Code Zone
32 Physical Sectors

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

Control Data Zone
3 072 Physical Sectors

Physical Sector (02EEBF)
Physical Sector (02EECO)

Physical Sector (02EFBF)
Physical Sector (02EFCO0)

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

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

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

Physical Sector 196095 Physical Sector (02FDFF)

Physical Sector 196,096 Buffer Zone 2 Physical Sector (02FE00)
512 Physical Sectors

Physical Sector 196 607 with Main Data set to (00) Physical Sector (02FFFF)

Data Zone

Figure 25 - Lead-in Zone

18.4 Inner Disk 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 25) or recorded
with all (00) Main Data. Each ECC Block in this Zone following one recorded with all (00) Main Data shall also
be recorded with all (00) Main Data.

18.5 Reserved Zone 3

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

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

18.7 Buffer Zone 1

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

18.8 (I:ontrol Data Zone

This Zpne shall consist of 3 072 Physical Sectors from 192 ECC Blocks. The content of the 16 Physical
Sector$ of each ECC Block is repeated 192 times. The structure of a Control Data Block shall bhe as shown in
Figure [26.

Physical format information
2 048 bytes

Disk manufacturing information
2 048 bytes

Content providerdnformation

14 x 2,048 bytes

Figure 26 - Structure of a Control Data Block

18.8.1 [Physical format information

This information shall comprise the 2 048 bytes shown in Table 10. It contains disk and format information.

Table 10 - Physical format information

Byte number_4<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 Set to (00) 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
32to 63 Basic write strategy parameters 32
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Byte number | Content Number of bytes
64 to 95 Extended Information block 0 32
96 to 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 247 Extended Information block 5 24
248 to 251 Start of Session 4
252 to 255 End of Session 4
256 to 2 Off7 Reserved — AT (00) T792

The informatioh in
format information

Byte 1 — DisK size and maximum transfer rate

Bits by to by
Bits b3 to bo

Bytes 4 to 1§ — Data Zone allocation

Bytes 4t0 8
Bytes 9 to 11

Bytes 12 to 15

Bytes 248 to|251
Byte 248

bytes 0 to 255 have the same definitions and shall have the same contents as/the P
in ADIP defined in Table 3 and 14.4.2, except the following bytes:

same as 14.4.2
shall specify the maximum read transfer rate.

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

0000: specify a maximum transfer rate of 2,52 Mbits/s (See note at 30.3)

0001: specify a maximum transfer rate of 5,04 Mbits/s (See note at 30.3)

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

1111: specify no maximum transfer rate istspecified.

All other combinations are reserved and¢shall not be used.

same as 14.4.2

on a finalized Single Sessjon-disk (see 23.3):

shall specify the Sector:Number of the last Physical Sector of the Data Zone.
on a Multi-session disk (see Clause 22):

shall be set to~(26053F) to specify PSN 2 491 711 as the last possible Physical Se
the disk forthe“storage of User Data (see also Annex A).

same as:14.4.2

— Start of first Session
shall be set to (00).

hysical

ad-out

ictor on

Bytes 249 to 251

shall be set to (030000) to specify PSN 196 608 of the first Physical Sector of th
Zone of the first Session (see Clause 22).

Bytes 252 to 255 — End of first Session

Byte 252

shall be set to (00).

e Data

Bytes 253 to 255 shall specify the Sector Number of the last Physical Sector of the Data Zone of the first

Session (see Clause 22).

Bytes 256 to 2 047 — Reserved - All (00)

These remaining bytes have no relation to the ADIP information and shall be set to all (00).
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This International Standard does not specify the format and the content of these 2 048 bytes. They shall be
ignored in interchange.

18.8.3 Content provider information

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

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

18.9 Buffer Zone 2

This rg
Frame

19 D

2295 1

The start radius of the Data Zone is determined by the location of Physical ADIP Address (00
m end radius is determined by the location of Physical ADIP Address (098150) (see 14

maxim
23 and

hta Zone

13.7.1)

20 Lead-out Zone

The Le
Figure
Figure
decims

| notation (see also Annex A):

Physical Sector 2491 712 max

Physical Seéter 2 492 479 max
Physical Sector 2 492 480 max

Physical Sector 2 492 735 max
RPhysical Sector 2 492 736 max

corded Zone shall consist of 512 Physical Sectors from 32 ECC Blocks. The/Main Dz
5 in this Zone shall be set to all (00).

04 Physical Sectors for the storage of user data (see also Annex A).

ad-out Zone is located at the outer sid€ of the Information Zone. It shall consist of the pa3
27. The Physical Sector Number-of the first and the last Physical Sector of each part
27 in hexadecimal and decimal netation and the number of Physical Sectors in each parj

Data Zone

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

Outer Disk Identification Zone
256 Physical Sectors

Guard Zone 2

Physical Sector (26054

Physical Sector (26083
Physical Sector (26084

Physical Sector (26093
Physical Sector (26094

ta of the Data

C000) and the
1.4.1.1, bit 2 to

rts specified in
is indicated in
is indicated in

D) max

F) max
D) max

F) max
D) max

Physical Sector 2 496 831

20.1 Buffer Zone 3

mim 4 696Physicat-Sectors
with Main Data set to (00)
(remaining sectors are
allowed to be unrecorded)

Outer Drive Area

Figure 27 - Lead-out Zone

Physical Sector (26193F)

This recorded Zone shall consist of 768 Physical Sectors. The last possible start location of Buffer Zone 3 is
(260540) (see also Annex A). The Main Data of the Data Frames in this Zone shall be set to all (00).

© ISO/IEC 2005 — All rights reserved

63


https://iecnorm.com/api/?name=165bbbb70b505d5aa5fdfc0a07878483

ISO/IEC 17344:2005(E)

20.2 Outer Disk 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 25) or recorded with
all (00) Main Data. The contents of this Zone shall be equivalent to the contents of the last Inner Session
Identification Zone (or to the contents of the Inner Disk Identification Zone in case of a Single-session disk).

20.3 Guard Zone 2

This Guard Zone is used as a protection for separating test writing zones from information zones containing
user data. This zone shall contain a minimum of 4 096 Physical Sectors filled with Main Data set to (00).

If the total stofage capacity of the disk is not fully used, the Guard Zone 2 can be extended withr Fhysical
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.

21 Outer Drive Area

The Outer Driye Area is the outermost zone of the disk which is used by the drive-for performing digk tests
and OPC algotithms. It shall consist of the parts shown in Figure 28.

The Physical Bector Number of the first and last Physical Sector of each. part is indicated in Figur¢ 28 in
hexadecimal gnd decimal notation and the number of Physical Sectors in~each part are indicated in decimal
notation (see glso Annex A).

Lead-out Zone
Physical Sector 2 496 832 | Outer Disk Administration Zone | Physical Sector (261940)
4 096 Physical Sectors
Physical Sector 2 500 927 Physical Sector (26293F)
Physical Sector 2 500 928 Outer Disk Count Zone Physical Sector (262940)
4 096 Physical Sectors
Physical Sector 2 505 023 Physical Sector (26393F)
Physical Sector 2 505 024 Quter Disk Test Zone Physical Sector (263940)
16 384 Physical Sectors
Physical Sector 2 521 407 Physical Sector (26793F)
Physical Sector 2 521 408 Guard Zone 3 Physical Sector (267940)
Blank

Figure 28 — Outer Drive Area

21.1 Outer Disk Administration Zone

4 096 Physical Sectors to be used for optional drive specific information. The first 16 physical sectors of this
Zone shall be filled with all Main Data set to (00). This zone can be used in the same way as the Inner Disk
Administration Zone (see 17.5).

21.2 Outer Disk Count Zone

4 096 Physical Sectors reserved for counting the number of OPC algorithms performed in the Outer Disk Test
Zone (see Annex H).

Whenever an ECC Block or part of it in the Outer Disk Test Zone has been recorded, the ECC Block shall be
flagged by recording 4 Physical Sectors in the Outer Disk Count Zone. These 4 Physical Sectors shall be
formatted according to the rules specified in 13.1 and the underlying subclauses, 13.2, 13.4, 13.5 and 13.6,
whereby the Main Data bytes and the Pl and PO bytes (see 13.3) can be chosen freely.
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The relation between the first Physical Sector number PSNopt of the used ECC Block in the Outer Disk Test
Zone and the Physical Sector numbers PSNopc to PSNgopc +3 of the 4 Physical Sectors in the Outer Disk
Count Zone is determined by the following mathematical expression (see also Annex A):

PSNopc = {(PSNopT) — (263940)}/(04) + (262940)

21.3 Outer Disk Test Zone

16 384 Physical Sectors reserved for drive testing and OPC algorithms (see Annex H). The order in which
these Physical Sectors shall be used is from the outer side of the disk towards the inner side of the disk, so
from the highest address towards the lowest address.

21.4 (Luard Zone 3

This Zgne shall remain blank.

22 Multi-session Layout

To engble data retrieval by Read-Only devices, the disk should havesa,Lead-in Zone, no blank areas in the
Data Zpne, and some form of Lead-out Zone. However one also wants,to have the ability to append additional
data to|a partially recorded disk. For this purpose the following Multi-se€ssion concept is specified.

On a Multi-session disk there can exist more than one sessjeRn{A session with an Intro and a Closure is called
a Closed Session. The first Session shall be preceded by)avlLead-in Zone instead of an Intro Zone, the final
Sessioh shall be followed by a Lead-out Zone instead-of a Closure Zone. Once a Lead-out Zone has been
recorded, the disk is called “finalized” and no additionakrecordings to the disk shall be allowed.

The gedneral layout of a Multi-session disk is shown in Table 11.
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Table 11 - Layout of the Information Zone of a Multi-session disk

Session |Zone Description Number of
Physical
Sectors
Inner Drive Area | -- --
Reserved Zone 2 64
Lead-in Inner Disk Identification Zone See %ause 256
Session|1 Control Data Zone 3 072
Buffer Zone 2 512
Data Data Zone min 16
Buffer Zone C 768
Closure See 22.3
Outer Session Identification Zone 256
Buffer Zone A 64
Intro Inner Session ldentification Zone See 22.1 256
Session Control Data Zone 640
Session |2 Buffer Zone B 64
Data Data Zone min 16
Buffer Zone C 768
Closure - —N\— See 22.3
Outer Session Identification Zone 256
[ ] [ [ ]
Intro See 22.1
Session|N |Data Data Zone min 14
(N <191) Buffer Zone 3 768
Lead-out Outer Disk Identification Zone See g)(l)ause 256
| Outer Drive Area | -- --
A session with awpartially recorded Lead-in or Intro Zone and no Lead-out or Closure Zone is called an Open

Session. All sessions must be Closed Sessions, except for the last one, which is allowed to be an Open
Session. User Data can only be appended to an Open Session. If all session are closed, a new Open Session
has to be created first (see 23.1).

The first Closed Session on the disk shall have a Lead-in that complies with Clause 18. Subsequent Closed

Sessions shall have a Intro as defined in 22.1. Every Closed Session shall have a Closure as defined in 22.3,
except for the Final Session, which shall have a Lead-out as defined in Clause 20.

22.1 Intro

Each new Session that occurs after the first Session, shall start with an Intro Zone consisting of a Buffer
Zone A, an Inner Session Identification Zone, a Session Control Data Zone and a Buffer Zone B.
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All Physical Sectors in the Intro Zone shall have bits by7 to bog of the Data Frame set to ZERO ZERO,
identifying the Intro Zone as if it was a Data Zone (see 13.1.1).

22.1.1 Buffer Zone A

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

22.1.2 Inner Session Identification Zone

256 Physical Sectors reserved to store information about the Sessions. Each set of 16 Physical Sectors from
one ECC Block is either a Disk Control Block (DCB) (see Clause 25) or recorded with all (00) Main Data. Each
ECC B Ub:\ ;II th;o ZUIIU fU::UVV;IIy \J B L] IC\;UIdUd vv;th a” (CC) InV‘Ia;II Data Oha:: G:OU bU IUVUIdUd VV; h a” (00) Main

Data.

22.1.3 |Session Control Data Zone

This Zpne shall consist of 640 Physical Sectors from 40 ECC Blocks. The conteht-of the 16 Physical Sectors
of each) ECC Block is repeated 40 times. The structure of a Control Data Block shall be as shown in Figure 26.

22.1.4|Buffer Zone B

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

22.2 Data Zone
Each DQata Zone shall consist of a multiple of 16 Physical Sectors, with a minimum of 16. The first Data Zone
shall sfart at PSN (030000). If needed (e.g. for filling up-‘the last ECC Block or for facilitating compatibility with

certain| Read-Only drives that require the disk to.be recorded up till a certain radius) a Data Zone can be
padded with Data Frames containing all (00) Main.Data.

22.3 Closure

Each Session shall end with a Clostire Zone consisting of two parts; a Buffer Zone C and an|Outer Session
Identification Zone.

All Physical Sectors in the Glosure Zone shall have bits by7 to byg of the Data Frame set to| ZERO ZERO,
identifyfing the Closure Zang'as if it was a Data Zone (see 13.1.1).

22.3.1 |Buffer Zoné:C

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

22.3.2 |0uter Session Identification Zone

Each set of 16 Physical Sectors from one ECC Block is either a Disk Control Block (DCB) (see Clause 25) or
recorded with all (00) Main Data. The contents of this Zone shall be equivalent to the contents of the Inner
Identification Zone of the same Session.

23 Sequential recording in Fragments

+R disks according to this document in principle have to be recorded sequentially. To facilitate the recording
of specific data at some pre-determined location on the disk at a later moment in time (such as for instance
File System information), a Session can be divided into a number of Fragments. Inside such a Fragment the
User Data shall be recorded sequentially from the inner side of the disk towards the outer side of the disk.
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23.1 Opening a Session

New data can be added to the disk by appending to an Open Session. If there is no Open Session, a new
Session has to be opened (see Table 12).

A new Session is opened by recording Buffer Zone A plus an SDCB (Session Disk Control Block: see 25.2) in
the first ECC Block of the Inner Session Identification Zone (or by recording Reserved Zone 2 plus an SDCB
in the first ECC Block of the Inner Disk Identification Zone in case of the first Session on a blank disk).

Buffer Zone B of the Intro (or Buffer Zone 2 of the Lead-in Zone in case of the first Session on a blank disk)
shall be recorded at the same time the first ECC Block of the Data Zone is recorded.

Table 12 — Details of opened Session n (example)

Data Data Zone User Data
, Buffer Zone C 48 ECC Blocks with (00)
Sefssion n-1
Closure Outer Session 16 ECC Blocks with BCBs
Identification Zone and/or (00)
Buffer Zone A 4 ECC Blocks with (00)
Inner Session 1 ECC®Block with an SDCB
Intro Identification Zone blank
Session blank
Control Data Zone
Session n Buffer Zone B 4 ECC Blocks with (00)
Data Data Zone Reserved Fragment
(optional)

1 ECC Block for Run-in

Incomplete Fragment
with User Data

blank

23.1.1 Incomplete Fragment

When no Resgrved Fragments_(see 23.1.2) are created, all the remaining area of the Data Zone fdllowing
Buffer Zone Bj|is called theslncomplete Fragment. In the presence of Reserved Fragments, all the remaining
area of the Data Zone follewing the last Reserved Fragment is called the Incomplete Fragment.

Until the Incompleté Fragment is closed (see 23.1.4), there shall be no Fragment item (see 25.2.1)|for the
Incomplete Frggment in any SDCB.

23.1.2 Reserved Fragments

To allow for later on adding data, preceding already recorded User Data (such as for instance File System
information), it is possible to create so-called Reserved Fragments. All Reserved Fragments in the Open
Session shall be contiguous and non-overlapping, while the first Fragment shall start immediately after the
end of Buffer Zone B.

Between any 2 Fragments there shall be 1 ECC Block for Run-in purposes. This ECC Block does not belong
to any of the Fragments, and shall be recorded after the end of Reserved Fragment i at the same time the first
ECC Block of Fragment (i+1) is recorded (see Figure 29).

68 © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=165bbbb70b505d5aa5fdfc0a07878483

ISO/IEC 17344:2005(E)

23.1.21 Adding a Reserved Fragment

If a new Reserved Fragment is defined, this Fragment shall start from the beginning of the Incomplete
Fragment and at least include all data that have already been written to the Incomplete Fragment. The newly
defined Reserved Fragment shall be Fragment n+1, where n is the number of the previously last (Reserved)
Fragment. A new SDCB shall be recorded in the Identification Zone of the Session including a new Fragment
item indicating the start and end addresses of the added Reserved Fragment (see 25.2.1).

Reserved Fragments can only be added as long as the number of free locations for SDCBs in the Inner
Identification Zone of the current Session is larger than one. The last free location for an SDCB has to be
preserved for closing the Session.

The arfa Tollowing the newly defined Reserved Fragment is designated to be the new Incomplete Fragment
(n+2).

Session K-1 Session K apen session K with
Frapm. n—1‘ Closure Intro | Res.Fragm. n | Inc.Fragm. (n+1) I-Reserved Fraggment

) ) open session K with
Session K-1 Session K Reserved Fragiment

N . .
added after writing in
Frapm.n-1 Closure | Intro  Res.Fragm.n ‘ Res.Fragm. n+1 _ {Inc.Fragm. (n+2) Incomplete Frdgment (n+1)

»le > < > e
>

Run-in Run-in closing Sessiof K
Session K-1 Session K Session K+1
— >« >
Frapm. n-1 Closure Intro Fragm. n Fragm. n+1 Fragm. n+2  Closure Intro
»le »le »le NN Te » e »le »le >
<t >l >l 'i‘ ,i‘ > > Pt

Run-in Run-in

Figure 29 — Creating Reserved Fragments

23.1.3 |Recording User-Data in Fragments

User Data addedito the Data Zone shall be linked immediately to previously written Usg¢r Data in the
Incomplete Fragment or to previously written data in one of the Reserved Fragments.

23.1.4|Closing a Fragment

When a Reserved Fragment is closed, all blank areas in the Fragment shall be recorded with dummy data.

When the Incomplete Fragment is closed, a new SDCB shall be recorded in the Identification Zone of the
Session including a new Fragment item indicating the start and end addresses of the (formerly) Incomplete
Fragment (see 25.2). This formerly Incomplete Fragment shall not have unrecorded areas.

The area after the formerly Incomplete Fragment can be designated as the new Incomplete Fragment is case

more User Data has to be added. For consistency reasons a Run-in Block shall be taken into account
between the new Incomplete Fragment and the formerly Incomplete Fragment.
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23.2 Closing a Session

To enable data retrieval from a Session by Read-Only devices, this Session and all preceding ones should be
closed. A Session is closed by recording all blank areas in all Fragments with dummy data and recording all

remaining part

s in the Lead-in or Intro Zone and adding the Closure Zone.

When a Session is closed, the Incomplete Fragment is closed and shall be designated as Fragment m+1,
where m is the number of the last (Reserved) Fragment preceding the Incomplete Fragment (see Figure 29).

The numbering of the Fragments shall be continuous over all Sessions (see Figure 29).

When the Session to be closed is the 191st Session, then the disk shall be finalized, instead of closing the

Session (see 43.3).

Also when thg remaining free space on the disk after closing the Session will become less ¢han 128 ECC

Blocks (2 048

23.2.1 Lead-in/Intro Zone

The SDCB shall be updated, including the Incomplete Fragment as the last Fragment (n+2 in the exa

Figure 29). In
In the Lead-in

In each Intro {|
specified in 18

Physical For
Bytes 0 to

Bytes 248 {
Byte 248

Bytes 249 to

Bytes 252 {
Byte 252

Bytes 253 tg

Physical Sectors), the disk shall be finalized, instead of closing the Session (se¢,23.3.).

ase multiple SDCBs have been recorded, the last written SDCB-is\the valid one.
one the Control Data Zone shall be according to 18.8.

he Session Control Data Zone shall be recorded with.40 ECC Blocks according to the
8 with the following settings:

mat Information:
P47 — same as in 18.8.1

These bytes contain a copy of th&Physical format information.

0 251 — Start of current Session
shall be set to (00).

251 shall specify the, Sector Number of the first Physical Sector of the Data Zone|
current Sessioh.(see Clause 22).

0 255 — End of current Session
shall-be‘set to (00).

255 <shall specify the Sector Number of the last Physical Sector of the Data Zone
current Session (see Clause 22).

mple of

format

of the

of the

Bytes 256

0 Z2U4/7 — Keserved - All (UU)

These remaining bytes have no relation to the ADIP information and shall be set to all

(00).

Disk manufacturing information: see 18.8.2.

Content pr
23.2.2 Closur

ovider information: see 18.8.3.

e Zone

At closing a Session, Buffer Zone C shall be recorded together with the Outer Session Identification Zone.
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23.3 Finalizing the disk

When the disk is being finalized, a Lead-out Zone according to Clause 20 shall be recorded instead of a
Closure Zone. After finalizing the disk, adding data is no longer possible. The Session Status in the TOC Item
describing the last Session shall be set accordingly (see 17.6.1.1: TOC Item, byte Bj).

24 Assignment of Logical Sector Numbers (LSNs)

Logical Sector Numbers (LSN) shall be assigned contiguously from LSN 0, starting from the first PSN of the
first Data Zone to the end of the last Data Zone. The relation between LSN and PSN shall be: LSN = PSN —

(0300

)

25D

Disk (
interch
Zones
DCB is

25.1 General format of Disk Control Blocks

The Main Data of each Disk Control Block shall be according.fe' Table 13.

If a Di
written

Descriptor are present, then the one with the highest address is the only valid one of that

Sessio

e

sk Control Blocks
ontrol ECC Blocks are provided as a structure on the disk to include -additional
hnge between the data interchange parties. DCBs are recorded in the tnner and Outs

of the disk and the Sessions. All DCBs shall have the same format for_the first 40 data b
defined to reflect the status of the Session(s).

bk Control Block has to be updated, a substitute. DCB shall be written immediately fol
DCB in the Inner Disk/Session Identification.-Zene. If more than one DCB with the

n has been closed, the DCBs of that Session*can no longer be updated.

Table 13 — General format of each Disk Control Block

nformation for
r ldentification
ytes. A special

owing the last
same Content
type. Once a

Physical Sector | Main Data BP | Description
of each DCB
0 Dg to D3 Content Descriptor
0 D4 to Dy Unknown Content Descriptor Actions
0 Dg to D3g Drive ID
0 Dyg to D g47 Content Descriptor Specific
110 15 Dg - D2 o47 Content Descriptor Specific

Bytes

Dg'to D3 — Content Descriptor

if set to (00000000)

the DCB is unused.

The
shall

Content Descriptor of all subsequent DCBs in this Inner or Outer Identification Zone
be set to (00000000).

All remaining bytes, D4 to D2 047 of Physical Sector 0 and Do to D2 047 of Physical Sector 1 to 15 in Table 13

shall

be set to (00).

if set to (53444300)

this DCB shall be as defined in 25.2.

All other values for the Content Descriptor are reserved.
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Each new DCB added to the Inner or the Outer Identification Zone shall be written at the first available
unwritten DCB location.

Each prevailing DCB with a Content Descriptor not set to (00000000) in the Inner Identification Zone of a
Session shall have an identical DCB in the Outer Identification Zone of the respective Session (DCBs that
have been substituted need not to be present in the Outer Identification Zone).

Bytes D4 to D7 — Unknown Content Descriptor Actions

These bits are provided to specify required actions when the content and use of the DCB are unknown to the
drive (i.e. the content descriptor is not set to a known assigned value). These bytes form a field consisting of
32 individual bits.

Bits b31 to b4

Bit bs

Bit by

Bit by

Bit bg

Bytes Dg to [

Bytes Dg to D
this unique dri

Bytes Dg 1
from the 9

Reserved
These bits shall be set to all ZERO.

DCB rewrite

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

Formatting

shall be set to ONE, indicating that reformatting of the disk is not)possible.
DCB read protect

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.

D39 Drive ID

9 shall contain a unique descriptor, identifying the drive that has written the DCB. The fo
e identifier shall be as follows:

o Do3 shall identify the manufacturer of the drive. This name shall be represented by chg
et with values ranging from (20) to (7E) according to ISO/IEC 10646. Trailing bytes n

shall be s¢t to (00).

Bytes D24

shall be

epresented\by characters from the set with values ranging from (20) to (7E) accor

ISO/IEC 1|0646. Trailing bytes not used shall be set to (00).

Bytes D3d t@’ D49 shall contain a unique serial number of the drive. The 4 bytes shall form one
binary nurabet

if set to ONE, the information in this DCB is meant{for use by the drive only and shall not

rmat of

racters
bt used

to D35 shallsidentify the model name/type number of the drive. This model name/type number

ding to

32-bit

Bytes D4g to D3 g47 - Content Descriptor Specific

Bytes specified by the format description for the DCB with the actual Content Descriptor value.

Physical Sectors 1 to 15: Bytes Dy to D3 g47 - Content Descriptor Specific

Bytes specified by the format description for the DCB with the actual Content Descriptor value.
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25.2 Format of the Session DCB (SDCB)

The Lead-in or Intro Zone of an Open Session shall contain an SDCB describing the structure of the Open
Session and the location of all previous Sessions. When the Session is closed, the SDCB in the Inner
Identification Zone shall be updated and a copy shall be written to the Outer Identification Zone. The SDCB’s
shall have the content as defined in Table 14.

Table 14 - Format of the SDCB

Physical Main Data Description number
Sector byte position of bytes
of ECC block
0 Dg to D3 Content Descriptor
0 D4 to Dy Unknown Content Descriptor 4
Actions
0 Dg to D3g Drive ID 3R
0 Dyg to Dyq Session number 2
0 D4o to Dg3 Reserved and set to.(00) 2p
0 Dg4 to Dgs Disk ID (in Lead-in,Zone only) 3p
0 Dgg to D127 Application‘Bependent 3p
0 D4og to Dq43 Session Item 0 16
0
0 D12g+ix16 tO Session ltem i 16
D143+ix16
0
D128+(N-1)><16 to Session Item N-1 16
D143+(N-1)x16
0 D12g+Nx16 10 D2 047 Reserved and set to (00) 1920 { Nx16
1t03 Do t0°D> 47 Extension for Session Items 3x2 (048
or
Reserved and set to (00)
4t07 Dg to D3 g47 Repetition of Sectors 0 to 3 4x2 1048
(recommended) or
Reserved and set to (00)
8 to 14 Dg to D3 g47 Repetition of Sectors 0 to 3 4x2 048
(recommended) or
Reserved and set to (00)
12 to 15 Dg to D3 g47 Repetition of Sectors 0 to 3 4x2 048
(recommended) or
Reserved and set to (00)

Physical Sector 0 / bytes Dy to D3 — Content Descriptor

these bytes identify the Session DCB and shall be set to (53444300), representing the characters “SDC” and
the version number 0.

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

shall be set to (0000000D) indicating that if this DCB is not known to the system, the DCB shall not be
substituted, the disk can not be reformatted, writing to the Data Zone shall not be allowed, while transferring
the DCB information from the drive to the host computer is allowed.
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Physical Sector 0 / bytes Dg to D3g — Drive ID

these bytes shall contain the drive ID as specified in 25.1, bytes Dg to D3g.

Physical Sector 0 / bytes Dy4g to Dgq — Session number

these bytes shall specify the sequence number of the Session to which the SDCB belongs. The first Session
shall have sequence number 1 and each subsequent Session number shall be incremented by one.

Physical Sector 0 / bytes D47 to Dg3z — Reserved

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

Physical Sec

In the SDCB i
recorded with
first Session).
D64 to Dg5 shg

Physical Sec

this field shall
specific copy f

In each Sessia

Physical Sec

these bytes ar
of Session lter

type 1: sp
— type 2: sp
All Session Ite
All unused byt

Physical Sec

these bytes ca
All unused byt

Physical Sec

tor 0 / bytes Dg4 to Dg5 — Disk ID

h the Inner Disk Identification Zone in the Lead-in Zone of the disk, these 32 hytes s
b random, statistically unique, 256-bit binary number at initialization of the disk (opening
In the SDCB in the Inner Session Identification Zone in the Intro of each néext Session
[l be set to all (00).

tor 0 / bytes Dgg to D127 — Application dependent

consist of 32 bytes and is reserved for use by the application\to store information s
rotection data. If this setting is not specified by the applicationthe bytes shall be set to (

n these bytes can be set independently.

tor 0 / bytes D425 to D3 g47 — Session Items

b grouped in units of 16 bytes each. Each unit of 16 bytes can contain one of two differer
Ns:

pcifies the Fragments in the current Session;

bcifies the start and end addresses of'all previous Sessions.

bs shall be set to (00).

tors 1 to 3 / bytes<Dg to D3 g47 — Extension for Session Iltems or Reserved

h be used to hold additional Session ltems.
s shall beéset to (00).

tors-4'to 15 / bytes D to D3 g47 — Repetitions of Sectors 0 to 3 or all Reserved

s shall be ordered in the SDCB\according to their type number (first type 1, then type 2).

hall be
of the
, bytes

uch as
DO).

t types

For robustness

reasons it is recommended to repeat the content of Sectors 0 to 3 in Sectors 4 to 7, in §

Bectors

8 to 11 and in Sectors 12 to 15.

If this option is

not used, these bytes shall be set to (00).

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

25.2.1.1 type 1: Fragment item

ltem byte Description number
position of bytes
Bg to By Fragment item descriptor 3
B3 to By Fragment number 2
Bs to By Fragment start address 3
Bg to Bqg Fragment end address 3
B4 to Bys Reserved and set to (00) 5

An SDLCB can contain more than 1 Fragment item. If there are no Reserved Fragments, thg
Fragment items.

If a new Reserved Fragment has to be added to an Open Session, a new SDCB, including
items meeded to reflect the new situation, is written in the Inner Identification Zone of the cy
immedjately following the last SDCB. Reserved Fragments in a Session shall not be overlapping

When tlosing a Session, a new SDCB, including a Fragment item.fop the Incomplete Fragme
the Inngr Identification Zone of the current Session, immediately following the last SDCB.

The Fragment items shall be ordered with increasing numbers and addresses. The last writte
Inner Idlentification Zone is the valid SDCB.

Fragment item bytes By to B, — Fragment item descriptor

these 3 bytes identify the item type and shall be set to (465247), representing the characters “F

Fragment item bytes B3 to B4 — Fragment number

these 2 bytes shall specify the sequence number of the Fragment. The numbers of the Frag

contigous over all Sessions and increment by one for each subsequent Fragment. The first F
first Sg¢ssion shall have sequence-humber 1 and the first Fragment in each next Sessior]

sequerjce number that is one higher than the number of the last Fragment in the preceding Ses

Fragment item bytes Bg\to B; — Fragment start address

these 3 bytes shall specify the PSN of the first Physical Sector belonging to the Fragment speci

Fragment item bytes Bg to B4g — Fragment end address

these 3 bytés,shall specify the PSN of the last Physical Sector belonging to the Fragment speci

re shall be no

the Fragment
rrent Session,

nt, is written in

n SDCB in the

RG”.

ments shall be
ragment in the

shall have a
sion.

ied in this item.

ied in this item.

Fragnmentitemrbytes Bi to Bis—=Reserved

these 5 bytes are reserved and shall be set to (00).
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25.2.1.2 type 2: Previous Session item

Iltem byte Description number
position of bytes
Bg to By Previous Session item descriptor 3
B3 Reserved and set to (00) 1
By Previous Session number 1
Bs to By Previous Session start address 3
Bg to Bqg Previous Session end address 3
B44 to Bys Reserved and set to (00) 5

An SDCB sha
of the first Seq
with increasing

| contain a Previous Session item for each Session preceding the current Session:~The|
sion shall not contain a Previous Session item. The Previous Session items shall"be q
addresses.

Previous Segsion item bytes By to B, — Previous Session item descriptor

these 3 bytes i

dentify the item type and shall be set to (505253), representing the eharacters “PRS”.

Previous Segsion item byte B3 — Reserved

this byte is res

erved and shall be set to (00).

Previous Segsion item byte B4 — Previous Session number

this byte shall

specify the sequence number of the Previous Session specified in this item.

Previous Segsion item bytes Bs to B; — Previous Session start address

these 3 bytes
specified in th

shall specify the PSN of the first Physical Sector in the Data Zone of the Previous S
is item.

Previous Segsion item bytes Bg to B4g — Previous Session end address

these 3 bytes
specified in th

Previous Se

these 5 bytes

shall specify the PSN of thelast Physical Sector in the Data Zone of the Previous S
is item.

ion item bytes B4 to B45 — Reserved

s
1re reserved and.shall be set to (00).

SDCB
rdered

ession

ession
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Section 5 - Characteristics of the groove

26 General

All recordings shall occur only in grooved areas. The groove centreline is deviated from the average track
centreline with a phase modulated sine-wave. Physical addressing information can be decoded from this
phase modulated wobble.

The format of the groove information on the disk is defined in 14.4. Clause 28 specifies the requirements for

th H 1 £ biot <l 1 H £l Raf Pt afi ol ool (e
e Slg 1Aaro 1TTuUtrTi HIUUVCO, do UudAdinicCu wiiTeTl UOIIIU UTC TATTOTTTIVE UTIVE do UTTITITU 1T UIdUOoU JU.

27 Mpthod of testing

27.1 Environment

All signals in Clause 28 shall be within their specified ranges with the disk.inthe test environmient conditions
defined in 8.1.1.

27.2 Reference Drive

All sigmals specified in Clause 28 shall be measured in the\indicated channels of the Refelence Drive as
defined in Clause 9. The drive shall have the following charaeteristics for the purpose of these tests.

27.2.1 |Optics and mechanics

The fo¢used optical beam shall have the properties defined in 9.2 a) to i). The disk shall rotate|as specified in
9.5.

27.2.2 |Read power

The optical power incident on the.réad-out surface of the disk (used for reading the informption) shall be
0,7 mW + 0,1 mW.

27.2.3 |Read channels

The drjve shall have.iwo read channels. Read Channel 1 gives a signal (/1 + /5) related to the {otal amount of
light in|the exit pupil of the objective lens. Read Channel 2 gives a signal (/1 - I2) related to the difference in

the anpount of tight in the two halves of the exit pupil of the objective lens. These channels can be
implemented as given in Clause 9.

For measurementof thepust-putt—and—trackcross—sigmats; the Teadchanmetsigmats—stattbe filtered by a
1st 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 1st order Band Pass
Filter with frequency range (-3 db): 25 kHz, slope +20 dB/decade to 4,0 MHz, slope —20 dB/decade.

27.2.4 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.
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27.3 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

Figure 30 - Signals from grooves in the Read Channels\when crossing the tracks

Push-pull sig

The push-pull
the optical bea

Track cross

The track cros
optical beam

Wobble signal

The wobble si
meets the mirn

28 Characfteristics of the groove signals

28.1 Phase

—
(h-12)pp radial position

on land on groove

nal

signal is the filtered sinusoidal difference,signal (/1 - /2) in Read Channel 2, when the f
m crosses the tracks. The signal can beused by the drive for radial tracking.

signal

5 signal is the filtered sinusoidal sum signal (/4 + /) in Read Channel 1, when the focus
crosses the tracks.

gnal hy is the filtered sinusoidal difference signal (/4 - I5) in Read Channel 2, while th
imum tracking fequirement.

Hepth

bcus of

of the

p drive

The phase depth of the groove shall not exceed 90°.

28.2 Push-p

ull signal

The peak-to-peak value of the push-pull signal PP shall meet the following requirements:

a) before recording: 0,30 < l(

The maximum variation of the push-pull signal before recording shall be:

78

(I'I _I2)pp

<0,60
I +12)max + (I1 +12)minJ/2

PPmax_PPmin

<015
PPrax + PFPin
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(I'I _I2)pp

<080
l(l1 +12)max + (I1 +12)minJ/2

c) Ratio of push-pull signal of unrecorded groove to push-pull signal of recorded groove shall be in the range

of

0,603M <1,00

after

28.3 Track Cross signal

The Track Cross signal for the unrecorded disk shall meet the following requirement:

The (/4

+ I7)min Value shall be generated at the groove centre.

28.4 Normalized wobble signal

The dg
distand
accord

The wq
the am

The no

viation from the track centreline shall be measured by the normalized iwobble signal.
e that the centre of the wobble groove deviates from the average tfack centreline car
ng to Annex M.

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 track

rmalized wobble signal shall be

5 < MWpp-min _ o og
(I'I _I2)pp

At locations where the amplitude of the wobble signal is enhanced due to the positive i

the wo
Iy
/

28.5 (

The a
measu

The a
measu

bble 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 th
Fement shall be.made using a resolution bandwidth of 1 kHz.

erage Narrow band SNR of the wobble signal after recording shall be greater thg
rement.shall be made using a resolution bandwidth of 1 kHz.

The amount of
be calculated

bcations where
S.

hterference of

an 45 dB. The

n 38 dB. The
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Section 6 - Characteristics of the recording layer

29 Method of testing

The format of the information on the disk is defined in Clause 13. Clause 30 specifies the requirements for the
signals from recorded grooves, as obtained when using the Reference Drive as defined in Clause 9.

This Clause specifies the average quality of the recorded 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 32 and

Section 7.

29.1 Enviromment

All signals in
conditions defi

30.2.2 to 30.2.6 shall be within their specified ranges with the disk in the, test envir
hed in 8.1.1.

29.2 Referemce Drive

All signals spe
defined in Clay

cified in 30.2.2 to 30.2.6 shall be measured in the indicated channels of the Reference O
se 9. The drive shall have the following characteristics for the‘purpose of these tests.

bnment

rive as

29.2.1 Optics|and mechanics

The focused optical beam shall have the properties defined in 9.2'@) to i). The disk shall rotate as spegified in
9.5.

29.2.2 Read power

The optical pgqwer incident on the read-out surfaceCof the disk (used for reading the information) shall be
0,7 mW £ 0,1 mW.

29.2.3 Read dhannels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + /) related to the total amount of
light in the exif pupil of the objective’ lens. Read Channel 2 gives a signal (/1 - /) 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 measurenjent of the)push-pull and track cross signals, the read channel signals shall be filtergd by a
1st order LPF with af;(*3 dB) of 30 kHz.

The signa| frdamRead channel 1 is not nnlllali7nd except when mnacllring jif’rnr The threshold lgvel 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 1 with the

characteristics

in Annex D.

29.2.4 Tracking

During recording and during the measurement of the signals, the axial tracking error between the focus of the

optical beam a

nd 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.

NOTE

below these maximum values.
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Scanning velocity

All write tests are performed at the velocities of the disk defined in 14.4.2.
The disk shall be tested at all Primary and Upper speeds with the related write strategy.
All read tests are performed at the Reference velocity.

29.3 Write conditions

Marks and spaces are written on the disk by pulsing a laser.

29.3.1

Write pulse waveform

The lag

A 3T 1q
pulse.

The re|
optical

In caseé
length
shall b
Annex

The va

The ac

29.3.2
The op

Ppeak
Ppeak
for th

I=
I=

for th
F

er power is modulated according to one of the write pulse waveforms given in Annex-F:

14T mark is written by applying a multiple-pulse train of short write pulses or by-applyin

cording power has two basic levels: the Write power (Pw) and the Bias*power (Pb),
powers incident at the entrance surface of the disk and used for writing marks and spacHg

of the single write pulse, a power enhancement dPw can be @pplied depending on th
of the pulses; furthermore for optimum cooling of the recording layer after writing a m
e switched to the lowest possible level (Pc) for some timé<immediately following the w
F.2).

ue of the Pw power level shall be optimized according“to Annex H.

tual Pw power level shall be within 5 % of its optimum value.

Write power
timized write powers, Pwo and Pbo-shall meet the following conditions.

= Pwo in case no power enhaneement is applied and
= Pwo + dPwo (max appliedfor any mark) in case power enhancement is applied.

e basic write strategy-defined in 14.4.2.2 (see also 12.3):
peak < 15,0 mW for650 nm <A < 4D

peak < 19,0 m\W.for A;\p < A <665 nm

e “4x+” write strategy defined in 14.4.2.3.1 (see also 12.3):
peak-<.19,0 mW for 650 nm < A < AnD

J a single write

which are the
S.

e type and the
ark, the power
rite pulse (see

=

peak < 22,0 mW for Ajnp < A <665 nm

for the “6x+” write strategy defined in 14.4.2.3.2 (see also 12.3):
Ppeak < 30,0 mW for 650 nm <A < \nD

Ppeak < 35,0 mW for A np < A <665 nm

Pwo >

6mWath= MIND

Pbo=0,7+0,1 mW
Pco< 0,1 mW
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29.3.3 Write power dependency on wavelength

The change of the optimum write power Pwo induced by a change of the laser wavelength (see Annex J) shall

meet the following condition

0 < (dPwo/dA)/(PiNnD/MND) < 25
from 645 nm to 670 nm)

29.3.4 Write power window

(dPwo/d A averaged over the wavelength range

To allow for some variations in the write power of practical drive implementations, the normalized write power
windows (NWPW) shall have a minimum width. The normalized write power windows shall be determined in

the following wWay:

the jitter i
the outer

the single

concerned is below 9 % (see Figure 31),

the requirgment for each normalized single write power window is:
Pupper,n - PIower,n

NWPWjg 3
(Pupper,n + Powern )/2

>0,12

example in Figure 31, where the net power window = Pyppet.g = Plower,2),

the nequirement for the normalized net write power,window is:
I:)upper,m - IDIower,n
(Pupper,m * Plowern )/2

NWPW) = >0,10,

in which Pypper,m is the highest powercat which both jitter curves are below 9 % and Piower,n i

lowgst power at which both jitter cutves are below 9 %

the above|requirements shall be fulfilled at all defined recording velocities.

Jitter (%)T
15— single power window L

g

, het power window I
>

the net wiite power window is defined as the power range where both jitter curves are below 9

measured as a function of the write power Pw at the inner diameter of the Data‘Zone|and at
iameter of the Data Zone; in general those two curves will not coincide (see Figure 31),

write power window is defined as the power range (Pypper,n - Piower,n) Where the jittef curve

o (see

the

6 —L itter(power)

| |

| I

| I
at inner diametelr I

|

|

|

|

|

|

single power window 2

AT

jitter(power)
at outer diameter

write power

oF——

P P

lower,1 lower,2 upper,1

upper,2

—_—

Figure 31 - Example of the write power windows
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NOTE Above procedures are based on typical disks which show a monotonic shift of the power window as function of
the radius. If this is not the case, power windows shall be measured at several radii and the net power window shall be
defined as the power range where all jitter curves are below 9 %.

29.4 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 33 and in the Extended Information blocks defined under 14.4.2.3.

For measurement of jitter, the system described in Annex D shall be used.

The Jitfer shall be measured according to the following procedure:
Write random data on all five tracks as specified in 29.3.1.
Read the data of track m under the conditions specified in 29.2.

30 Characteristics of the recorded signals

The following signals shall be measured, after recording with the write conditions as specified in[29.3.1.

30.1 Channel bit length
The average Channel bit length over each RUN shall be

133,3 nm + 1,4 nm

30.2 Definition of signals

All signals are linearly related to currents through a photo-diode detector, and are therefore lingarly related to
the opfjcal power falling on the detector.

30.2.1 |High frequency signals (HF)

The HFE signal is obtained by summing the currents of the four elements of the photo detector ds generated in
Read Channel 1. These currents are modulated by the effects of the marks and spaces representing the
information on the recording-layer.

N A A A AV
VAYaVAVAVAVAVAVAVA

LR

SOAAAAAAAAAA, 1 °
N OAAAASARAAALS
\9«'&9&@&1"2“@

—
w
_

4H

0 Level

97-0002-A

Figure 32 - Signals from spaces and marks in Read channel 1
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30.2.2 Modulated amplitude

The modulated amplitude /14 is the peak-to-peak value of the HF signal generated by the largest mark and
space lengths (see Figure 32). The peak value /144 shall be the peak value of the HF signal before a.c.
coupling. The modulated amplitude /3 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 when recordings have
been made at different speeds.

’1% > 0,60
l141

s/ > ohs
4
Within ond disk, (14Hmax = ’14Hmiry <025
I14Hmax
Within ong revolution, (attmax - l14Hm"y <0,15
14Hmax

30.2.3 Signallasymmetry

The signal asymmetry shall meet the following requirement:

lan +laL _ Ian+131

~0,05< 2 2 <4015
l14

30.2.4 Normalized Slicing Level jump

Between any 4 consecutive ECC Blocks, the'Normalized Slicing Level (NSL) jump shall be:

|(/3H,2 13 o)~ [l + ISL,1)|
Var2 = 1ol 2 )+ lar,1 = T3 1)

<035

where I3}y and I3 1 arethe /3 levels just before the linking position

and I3y 2 and I3_s.are the I3 levels just after the linking position.

This requirementshall be fulfilled also when the 2 ECC Blocks have been recorded at different speeds.

30.2.5 Jitter

Jitter is the standard deviation o of the time variations of the binary read signal. This binary read signal is
created by a slicer, after feeding the HF signal from the HF read channel through an equalizer and LPF (see
Annex D). 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 D.

The jitter measurement shall be using the conditions specified in 29.4.

The measured jitter shall not exceed 9,0 %.
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Track Cross signal

The Track Cross signal is the filtered sinusoidal sum signal (/1 + I5) in Read Channel 1 when the focus of the
optical beam crosses the tracks. The Track Cross signal shall meet the following requirement:

(I1 + I2)pp

>0,13

I1 + 12 max

30.3 Read stability

When read with a read power of 0,8 mW at a temperature of 55 °C, all parameters specified in 30.2.2 to

30.2.6
NOTE

31 Additional testing conditions

Recorded +R disks compliant with this +R International Standard shall alsofulfil the followin
cations when measured with the Pick Up Head according to the ISQAEC 16448 Standard,

specifi

31.1 Test environment

All con

31.1.1

The fo
a) W
b) N
c) TH

shall be within their specified ranges aftter 1T U0OU UUU repeated reads.

ditions are the same as in 29.1 to 29.2.5 except for the following.
Optics

tused optical beam used for reading data shall,have the following properties:
Bvelength (A1) 650 nm + 5 nm
merical aperture of the objective lens\(NA) 0,60 + 0,01

e objective lens shall be compensated for spherical aberrations caused by a parallel

no
d W
e) Lig

ob
f) Pg
g) Rg
h) Re

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

31.2 Definition of signals

For the definition of the following signals see 30.2 and the underlying subclauses.

31.21

Modulated amplitude

’1y > 0,60

l14n

’3/ >0,15
l14

© ISO/IEC 2005 — All rights reserved

Reading with the same read power at lower speeds than the reference speed might degrade tihe read stability.

g basic signal

substrate with

minal thickness (0,6 mm) and“neminal refractive index (1,55).

Bve front aberration 0,033 x A rms max.

ht intensity at the rim'of the pupil of the 60 % to 70 % of the maximum

jective lens intensity in the radial direction and over 90 % in the
tangential direction.

larization ofythe light Circular

ad power. 0,7 mW £ 0,1 mW

lative_Intensity Noise (RIN )* of laser diode -134 dB/Hz max.
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Within one disk, (14Hmax "14Hmir% < 0,33 (with PBS)
14Hmax
Within one disk, (14Hmax = ’14Hmin)/ < 0,20 (without PBS)
14Hmax
Within one revolution, (14Hmax "14Hmir% < 0,15 (with PBS)
14Hmax
Within one revolution, (14Hmax "14Hmir% < 0,10 (without PBS)
14Hmax

31.2.2 Signallasymmetry

lan|*+ laL _ Ian + 131

~0,05< 2 2 <4015
l14

31.2.3 Jitter
The jitter shall be measured at the Reference velocity using the circuit specified in Annex D.
The jitter meagurement shall be using the conditions specified in 294

The measured|jitter shall not exceed 9,0 %.
31.2.4 Track Cross signal

I1+1
h+lo)yd > 040
il»] + I2 ima)(
31.2.5 Differential phase tracking error signal

The output currents of the four quadrants of the split photo detector shown in Figure 33 are identified by /, I,
I, and Iy.

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 (I4*+I;) < Bhase(l,+/q4)}, see Figure 34 and Annex E.

The phase difference signals shall be Tow-pass Tiltered with (-3 db) of 30 KHZ.

This differential phase tracking error signal shall meet the following requirements (see Figure 34):

Amplitude

At the positive 0 crossing E/T shall be in the range 0,50 to 1,10 at 0,10 um radial offset, where At is the

average time difference derived from the phase differences between the sum of the currents of diagonal pairs
of photo detector elements, and T is the Channel bit clock period.

Asymmetry (see Figure 34)

The asymmetry shall meet the following requirement:
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31.2.6

This si
the foll

—T2|
T+ T

and

<0,20 where

ISO/IEC 17344:2005(E)

T, is the positive peak value of E/T

T» is the negative peak value of Kt/T

Light beam

N

Tangential direction

Iy

97-0047-A

Figure 33 - Quadrant photo detector

0 Level

. Radial spot displacement

" Tp: Track pitch

Figure 34 - Differential phase tracking error signal

Tangential push-pull signal

pgnal shall be derived from-the instantaneous level of the differential output (I3+/g) - (Ip+/

bwing requirementssee Figure 35:

[+ 1)~ 1 + 1)

0=

14

PP <09

Figure 35 — Tangential push-pull signal
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32 Quality of the recording layer

For the integrity of the data on the disk, the recording layer shall fulfil the following initial quality requirements.

32.1 Defects

Defects are air

for air bub

for black s

for black s

bubbles and black spots. Their diameter shall meet the following requirements:
bles it shall not exceed 100 um,
pots causing birefringence it shall not exceed 200 um,

pots not causing birefringence it shall not exceed 300 ym.

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

the total I

there shal

32.2 Data ern

A byte error g

recorded valud.

A row of an E(

If a row of an
“Pl-uncorrecta

The disk shall

Lead-in Zone Uintil the end of the Lead-out Zone (“Disk-At-Once” mode).

During playbad
following requi

inany 8 c

inany EC

ngth of defects larger than 30 ym shall not exceed 300 pm,

be at most 6 such defects.

rors

ccurs when one or more bits in a byte have a wrong value{ as compared to their

C Block as defined in 13.3 that has at least 1 byte in error'constitutes a Pl error.

ple”.

be recorded with arbitrary data in one singlé’uninterrupted writing action from the star|

k after the initial recording, the errors*as detected by the error correction system shall m
fements:

bnsecutive ECC Blocks the tatal number of Pl errors before correction shall not exceed 2

C Block the number of Plruncorrectable rows should not exceed 4.

met:

priginal

ECC Block as defined in 13.3 contains more than’ 5 erroneous bytes, the row is sai¢l to be

of the

eet the

B0,
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Section 7 - Characteristics of user data

33 Method of testing

Clause 34 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.

4-retudes-therr an dete jon of the read
is determined by the correctability of the ensuing errors by the|error detection
and cdrection circuit in the read channel defined below. The requirements in Clause 34\define a minimum
quality|of the data, necessary for data interchange.

carravoTrteo

33.1 Environment

All sigrjals in 34.1 to 34.2 shall be within their specified ranges with the disk jn.any environment|in the range of

allowed operating environments defined in 8.1.2. It is recommended that \before testing, the erftrance surface
of the dlisk shall be cleaned according to the instructions of the manufacturer of the disk.

33.2 Reference Drive

All sigmnals specified in Clause 34 shall be measured in/the’ indicated channels of the Refelence Drive as
defineq in Clause 9. The drive shall have the following characteristics for the purpose of these t¢sts:

33.2.1 |Optics and mechanics

The fofused optical beam shall have the propéerties already defined in 9.2 a) to i). The disk [shall rotate as
specifigd in 9.5.

33.2.2|Read power

The optical power incident on the entrance surface of the disk (used for reading the informption) shall be
0,7 m\W} + 0,1 mW.

33.2.3 |Read channels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + /5) related to the {otal amount of
light in[the exit\pupil of the objective lens. Read Channel 2 gives a signal (/4 - /) related to the difference in

the anpount_of light in the two halves of the exit pupil of the objective lens. These channels can be
impIeIZI‘ented 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 34, the equalizer, filter
and slicer, and the characteristics of the PLL shall be the same as specified in Annex D for the jitter
measurement.

33.2.4 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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33.2.5 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.

34 Minimum quality of a Recording Unit

This Clause specifies the minimum quality of the data of a Recording Unit as required for data interchange.
The qua|ity shallLbe measured on the Reference Drive as defined in Clause 9 and Annex D

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.

34.1 Tracking

The focus of the optical beam shall not jump tracks unintentionally.

34.2 User-written data

The user-writtgén data in a Recording Unit as read in Read channel 1 shall not contain any byte errgrs that
cannot be corrected by the error correction defined in 13.3.
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Annex A
(normative)

80 mm +R disk

The +R System 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:

see:

see:

see:

see:

see:

see:

see:

Overall dimensions

The disk shall have an overall diameter dq = 80,00 mm % 0,30 mm.

Information Zone

The Information Zone shall extend from diameter dg to diameter
d7 = 77,5 mm min.

This Zone consists of the Lead-in Zone, the Data Zone;sthe Lead-out Zone and
Outer Drive Areas (see also Clause 15).

Mass

The mass of the disk shall be in the range of 6;0:g to 9,0 g.

Moment of inertia

The moment of inertia of the disk, relative-to its rotation axis, shall not exceed 0,0
Dynamic imbalance

The dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 1

Track shape

the Inner and

10 g-m2.

5 g-mm.

The tracks shall be contintous in the Information Zone. The groove tracks shall start at a radius

of 22,0 mm max. and‘end at a radius of 38,75 mm min.
ADIP word structure, bit 2 to 23

Physical ADRIRP+Address (0379CC), which is the first address corresponding tg
Zone, shall:be located at a radius < 38,00 mm.

Generalinformation - Bytes 0 to 31
Byte 1 — Disk size and maximum transfer rate

Bits b7 to by shall specify the disk size, they shall be set to 0001, indicating a 8

the Lead-out

D mm disk.

Bytes 4 to 15 — Data Zone allocation

Bytes 9 to 11 shall be set to (ODE72F) to specify PSN 911 151 as the last possible Physical

Sector of the Data Zone.

© ISO/IEC 2005 — All rights reserved
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92

see: Layout of the Information Zone of a Single-session disk
Table 7 - Layout of a fully recorded Single-session disk (see also Annex A)
Description Nominal radius in | PSN of the first Number of
mm Physical Sector Physical
Sectors
Inner Drive | all the same as 120 mm disk - - -
Area
Lead-in all the same as 120 mm disk - - -
Data Data Zone start 24.000 mm (030000) 714 544 max
Buffer Zone 3 start 38,000 mm | (ODE730) max 768
(at full capacity)
Lead-out| | Quter Disk Identification Zone (ODEA30) max 256
Guard Zone 2 (ODEB30) max 4 096 mir
Outer Disk start 38,082 mm (ODFB30) 4096
Administration Zone
Outer Outer Disk Count Zone start 38,147 mm (OEOB30) 4096
Drive Area | Quter Disk Test Zone start 38,212 mm (0OE1B30) 16 384
Guard Zone 3 start 38,472 mm (OE5B30) blank
end > 38,500y)mm
see: Physical format information
Bytes 4 to 15 — Data Zone allocation
Bytes 9 to 11 on a finalized Single Session disk (see 23.3):
shall specify the Sector Number of the last Physical Sector of the Data|Zone.
on a Multi-session disk (see Clause 22):
shall be set to (ODE72F) to specify PSN 911 151 as the last possible
Physical Sector on'the disk for the storage of User Data.
see: Data Zone

Y14 544 Physical $ectors for the storage of user data area.

The start radius of the Data Zone is determined by the location of Physical ADIP Address
00C000) andthe maximum end radius is determined by the location of Physical ADIP Address
0379CC)(see 14.4.1.1, bit 2 to 23 and 13.7.1).

see: lLead=out Zone
Data Zone

Physical Sector 911 152

Physical Sector 911 919
Physical Sector 911 920

Physical Sector 912 175
Physical Sector 912 176

Physical Sector 916 271

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

Outer Disk Identification Zone
256 Physical Sectors

Guard Zone 2
min 4 096 Physical Sectors
with Main Data set to (00)

Outer Drive Area

Figure 27 - Lead-out Zone

Physical Sector (ODE730)

Physical Sector (ODEA2F)
Physical Sector (ODEA30)

Physical Sector (ODEB2F)
Physical Sector (ODEB30)

Physical Sector (ODFB2F)
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see: Buffer Zone 3

The last possible start location of Buffer Zone 3 is (ODE730).

see: Outer Drive Area

Physical Sector 916 272

Physical Sector 920 367
Physical Sector 920 368

Lead-out Zone

Outer Disk Administration
Zone
4 096 Physical Sectors

Outer Disk Count Zone
4 096 Physical Sectors

ISO/IEC 17344:2005(E)

Physical Sector (ODFB30)

Physical Sector (OEOB2F)
Physical Sector (OEOB30)

Physical Sector 924 463
Physical Sector 924 464

Physical Sector 940 847
Physical Sector 940 848

see: Outer Disk Count Zone

expression:

Outer Disk Test Zone
16 384 Physical Sectors

Guard Zone 3
Blank

Figure 28 — Outer Drive Area

The relation between the first Physical Sector~tiumber PSNgpT of the used EC
Outer Disk Test Zone and the Physical<Settor numbers PSNopc to PSN(
4 Physical Sectors in the Outer Disk Count Zone is determined by the following

PSNopc = {(PSNopT) — (0E1B30)}{(04) + (OEOB30)

Physical Sector (OE1B2F)
Physical Sector(OE1B30)

Physical Sector (OE5B2F)
PhysicalSector (OE5B30)
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Annex B
(normative)

Measurement of light reflectivity

B.1 Calibration method

The reflectivity]

parallel m

focused n

For use in pla
relevant and e

When measuri

yers the focused method with the help of a reference disk with known reflectivity is th

Of a disK can be measured In several ways. The two most common methods are.
bthod,
ethod.

bsiest one, while for the calibration of the reference disk the parallel method is easier.

(Rmm) will fall o
coming from t
the parallel me

“main” reflecta

A good refere
reference disk

!

ng the reflectivity in the focused way, only the light returned by the'reflective layer of t
to the photo detector. The reflected light coming from the front'surface of the disk and t

e parasitic reflectance’s inside the disk will mainly fall outside’the photo detector. Bec
thod only the “total” reflectance (R;/) can be measured, a ¢alculation is needed to detern

hce from the reflective layer.

ce disk shall be chosen, for instance 0,6 mm glass disk with a golden reflective mirrg
shall be measured by a parallel beam as shown.in Figure B.1

R

Figure B.1 - Reflectivity calibration

e most

he disk
he light

huse in
ine the

r. This

In this Figure t

la

94

he following applies:

reflectivity of the recording layer (including the double pass substrate transmission)
reflectivity of the entrance surface

reflectivity as measured by the focussed beam (is by definition = R% )

incident beam

reflectance caused by the reflectivity of the entrance surface
main reflectance caused by the reflectivity of the recording layer
reflectance caused by the internal reflectances between the entrance surface and the recording

yer

measured value (Rg + Rm + Rint)
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The reflectivity of the entrance surface is defined by:

2
rg = (n _3 , where n is the index of refraction of the substrate.
n+

The main reflectance Ry, = Ry - Rg -Rjnt which leads to:

m IB

Rref =—=
s 1_rs><( _&W
L v B/ ]

The reference disk shall be measured on a reference drive. The total detector current (/™+-12) obtained from
the reference disk, and measured by the focused beam is equated to Ry, as determined above.

Now the arrangement is calibrated and the focused reflectivity is a linear function of the reflectivity of the
recording layer and the double pass substrate transmission, independently from ‘the reflectivity of the entrance
surface.

B.2 Measuring method

Refledtivity in the unrecorded Information Zone

A method of measuring the reflectivity using the reference‘drive.

(1) MIasure the total detector current (/4 + I2)g from_the reference disk with calibrated reflectivily Ryer.

(2) Mgasure the total detector current (/1 + /;)g from a groove track in an area of the disk undgr investigation
where the groove track and the two adjacent tracks on each side of the track to be measured have not
been recorded.

(3) Calculate the unrecorded disk reflectivity Ry as follows
(h+15)

R§ = IR
I m ref

Refledtivity in the recorded Information Zone

A method of measuring.the reflectivity using the reference drive.

(1) Measure thefotal detector current (/4 + I2)g from the reference disk with calibrated reflectivily Ryer.

(2) Measureslyay from a recorded groove track in an area of the disk under investigation where at least the
twp adjacent tracks on each side of the track to be measured have been recorded.

TaH as fottows:
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Annex C
(normative)

Measurement of birefringence

C.1 Principle of the measurement
The] phase

easure the Dbiretringence, circularly polarized light in a parallel beam 1S used.

In order to m
retardation is measured by observing the ellipticity of the reflected light.

radial direction

Figure C.1 - Ellipse .with ellipticity e = b/a and orientation &

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

(1)

The orientatior]

0=y-n/4

where y is the pingle between'the optical axis and the radial direction.

The ellipticity, £ = b/a;-is a function of the phase retardation &
2)

1 NERN
e=tan — ——6”
2\2
When the phase retardation §is known the birefringence BR can be expressed as a fraction of the wavelength
3)

BR = Lé nm
2n

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.

© ISO/IEC 2005 — All rights reserved

96


https://iecnorm.com/api/?name=165bbbb70b505d5aa5fdfc0a07878483

ISO/IEC 17344:2005(E)

C.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 mounting horizontally
Rotatjon less than 1 Hz
Templerature and relative humidity as specified in 8.1.1

C.3 Example of a measurement set-up

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

/

: /
laser ——> @ : \ <«— photo detector

% < collimator lens
polarizer —
<« rotating analyzer

M4 plate — /

\l3. I
X

disc [ \f i_'_i 1

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

Light flom a-faser source, collimated into a polarizer (extinction ratio ~ 10-5), is made circular [py a A/4 plate.
The elllgticity 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

e2 = Imi (4)

max

Combining equations (2), (3), and (4) yields

BR = & - ﬁarctan
T 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 Wwhen 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

D.1 System diagram for jitter measurement and characterization of user data

The gejnerar system diagram shall be as shown In Figure D. 1.

—

4-quadrant
photo-detector

HF-signal

jitter analyzer

from revolutia

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

D.2 Open loop transfer function for PLL

The open-loop transfer function for the PLL shall be as shown in Figure D.2.

Figure D.1 - General diagram for jitter measurement
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Gain (dB)

A

0dB

-40 dB/decade

-20 dB/decade

75

» Frequency (KHz

-40 dB/decadé

Figure D.2 - Schematic representation of the:open-loop transfer function for PLL

D.3 Slicer

The slicer shal

D.4 Condit

The bandwidth
group-delay di

Equalizer:

Low-pass filter

be a 1st order, integrating feed-back auto-slicer with a -3 dB closed-loop bandwidth of 5

ions for measurement

of the pre-amplifier of the photo detector shall be greater than 20 MHz in order to
stortion.

3-tap-transversal filter with transfer function H(z) = 1,364 z-2 - 0,182 (1 + z4)

6th order Bessel filter, f; (-3 dB) = 8,2 MHz

kHz.

brevent

Filtering plus equalization :

—  Gain variation : 1 dB max. (below 7 MHz)
— Group delay variation : 1 ns max. (below 7 MHz)
— (Gain at 5,0 MHz - Gain at 0 Hz) : 3,2dB+0,3dB

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

Correction of the angular deviation : only d.c. deviation shall be corrected.

100
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Gain (dB)
+6
Pl S ol IR
— Equalizer <
v N
e ~
+3 =
¥ ’ \\ S
] / . \\
< Equalizer +
/ Bessel filter
i - N
~, A
I~ 0
~ rs
™ . ~ .
-3 Bessel filter T~
\ 5
S
\ -
-6
0 5 Frequency (MHz) 10

Figure D.3 - Frequency characteristics for the equalizer and the low-pass filter

D.5 Measurement

The jitter of all leading and trailing edges over onecrévolution shall be measured.
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E.1 Measu

Annex E
(normative)

Measurement of the differential phase tracking error

ring method for the differential phase tracking error

The reference
of the diagon
independently

H(iw) = (1

The gain of th

CIFCUIt Tor tThe measurement of the tracking error shall be that shown In Figure E.T. 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:

+1,6x 107" xiw)/ (1+4,7x 108 x iw)

e comparators shall be sufficient to reach full saturation on the outputs, even with m

signal amplitudles. Phases of the binary pulse signal edges (signals B1 and B2)_shall be compared t

other to produ
individual edge
smoothing the
amplifier. The

Special attenti
to be measure

The average ti
shall be

t-
N

2

where N is the

Ce 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 Af;. A tracking error signal shall be prody
C1, C2 signals with low-pass filters and by subtracting bysmeans of a unity gain diff
ow-pass filters shall be 1st 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 difference
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

At;

number of edges, both rising-and falling.

E.2 Measurement of At/T-without time interval analyzer

The relative tie difference At/T is represented by the amplitude of the tracking error signal provided f
amplitudes of the C1 an@d/€2 signals and the frequency component of the read-out signals are normalized.

The relation bgtween_the‘tracking error amplitude ATVE and the time difference is given by:

output
signals

nimum
0 each
0 each
ced by
erential

s have

etector

hat the

TVE At Voo DAL Vipom At Vpc
DT NnT T n
where:
Vpc is the 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:

0.50><(Vp%) < ATVE < 1.10x(VF’%), at 0.1 um radial offset.
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signal A1 equalizer

H(iw)

Y

amp

level
comparator

signal B1

_1+1.6x107 x i
- _8
1+4.7x10 xio

H(io)

C

| clt/—\\m L
~

signal A2 equalizer

H(io)

amp

level
comparator

signal B2

signal C1_| low pass

filter

Y
Y
+

differential
amp (1X)

phase
comparator

1st order
-3dB @ 30 kHz

signal C2 | low pass

filter

Y

\4

TVE
ATVE

signal

A Ay
\

\

: gAti=po:sitive : %Ati=negative

. .

ignal A1

0

s
ignal A

0

[ds}

\ A

»
’

track|ng error
(0,1 um)

ignal B1
RS L1 I

ignal BZ

0

s L

— — — i
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signal CZ

1l

I

I

Figure E.1 - Circuit for tracking error measurements
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E.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 YEe L 2

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 odtput signal
switching between ground and the supply voltage. This voltage swing is assumed to be about 5vplts, hpwever,
depending on the applied technology, it may deviate from 5 volts significantly.

Because the fgrmal specification for the DPD signal is:

O,SOSA?t < 1,10 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.

E.3.1 Saturation of comparators

Make sure that the gain of the level comparators is such that for all actual input signal levels, the signals B1
and B2 are squiare wave signals. In this case the amplitude of the signal TVE is independent of the amplitude
of the input signals.

saturation area

TVE signal -
amplitude

0 >
Comparator input
signal amplitude

Figure E.2 - Tracking error signal amplitude versus comparator input signal amplitude

E.3.2 Correction for n and Vpc

Because of the above mentioned deviations of n and Vpc, and possibly some other circuit parameters, a
correction factor K has to be determined, such that:

E/T(real) =K x ATVE (measured).
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This can be achieved in the following way:

a) Generate two sinusoidal signals A1 and A2 of frequency 2.616 MHz with a phase difference, and inject
them into the two equalizer circuits.

b) Measure the relation between At/T and ATVE, and determine K from Figure E.3:

= AtfT(injected) . Now the set-up is ready for use.
ATVE(measured)
ATVET
1.2 *
theoretical line for,
1.0 Vpc=5V andn=5
)
0.8
2N
0.6 d
,/ example of
0.4 .
/0' measured line
0.2 e
/
0
0 02 04 06 08 10 1.2
AT
—>

Figure E:3 - ATVE versus At/T
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Annex F
(normative)

The write pulse wave form for testing

For different speed ranges, different write strategies can be used. This version of this document specifies
3 options:

— a pulsed write strategy, where each single mark is created by a number of subsequent separated short
pulses,

— a blocked|write strategy, where each single mark is created by one continuous pulse,

— a “Castle| write strategy, where each single mark is created by one continuous pulse ‘with a| power
emphasis|at the beginning and at the end of the pulse.

F.1 Pulsed write strategy

The write pulde waveform obtained from the NRZI data and the channel’elock is shown in Figurd F.1. It
consists of N-4 pulses, where N is the length of the NRZI pulse expressediin‘channel clock cycles.

The write pulse waveform for writing marks of length N = 3~Consists of only the top pulse| (Tiop).
The write pulse waveform for writing marks of length N > 4 consist of the top pulse (Tiop), N-4 multirpulses
(Tmp) and the last pulse (Tp).

T T 7§ T A
NRZI channel bits <—:2TW+: | :<T—W>:
| | | | |
| o, | I |
l | | | 1 m | ] |
! T e T L
| plitopl & I 'l lemp |,
e . G PR B Uy
J' G | | I :
TS T M |
Pw l | | |
| dTie | >l | l
| | | |
| | | |
| | | |
| | | |
T I | T
po| ! | | | | | '
| O mW | | | | L |

Figure F.1 - Write pulse waveform

The nominal pulse width times Ty, and T, shall be as indicated in the Physical format information in Table 3
and in 14.4.2.2. The duration can be dependent on the writing speed:

Trp =M x Ys Tw withm =4, 5, .. or 14 (0,25 Ty < Tryp < 0,875 Tyy)
Tip=nx ¥s Tw withn =4, 5, .. or 24 (0,25 Tw < T < 1,5 Tw)

The laser power shall be switched to bias level between each pair of separated pulses for at least %6 Tw.
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The nominal pulse width time Ty, is dependent upon the length of the current mark (cm). It shall be as

indicated in the Physical format information in Table 3 and in 14.4.2.2. The duration can also be dependent on
the writing speed:

Tiop (€M=3T) =i x ¥s Tw withi=4, 5, .. or 40 (0,25 Ty < Tiop < 2,5 Tw)
Tiop (cM>4T) = j x ¥ Ty with j = 4, 5, .. or 40 (0,25 Ty < Tiop < 2,5 Tw)

The nominal first pulse lead-time dTyq, relative to the trailing edge of the second Channel bit of the NRZI data

pulse, is dependent upon the length of the current mark (cm). It shall be as indicated in the Physical format
information in Table 3 and in 14.4.2.2. The value of dT,, can also be dependent on the writing speed:

dThop (cM=3T)=px ¥sTw  withp=0, 1, .. or 24 (0,0 Ty < dTyp (cm=3T) < 15 Tw)
dThop (cM>4T) =g x ¥s Ty withq=0, 1, .. or 24 (0,0 Ty < dTygp (cM>4T)EA,5 Tw)

With tHe individual values for Ty, (cm=3T) and dTiop (cm=3T), the 3T mark can be\enhanced [and shifted for
optimum resulting jitter.

The wiglening of the 3T write pulse is: AT = {Tiop (cm=3T) — Ty (cM=>4TJ)},
and the shift of the 3T write pulse is: 8T = {dTop (cm=3T) — dTiop (c2AT)}.

In pringiple the shift 5T and the widening AT of the 3T pulse can be chosen independently. Hoywever because
of limitations in certain implementations, for this version of this,document there is one exception

if a shift of the 3T pulse is needed, such a shift shall be cembined with a widening resulting infa symmetrical
change of the 3T write pulse.

Or in mathematical terms: if 8T #0, then AT shall be =2« 8T (see Figure F.2).
The pgsition of the leading edge and hence the Tength of the first pulse may be corrected by 4T, dependent

upon the length of the previous space (ps).*This feature is called “thermal balancing”. dT| shall be as

indicatgd in the Physical format information'in Table 3 and in 14.4.2.2. If the previous space| is >4 channel
clock dycles, then dTg shall be 0. The value of dT|e can be dependent on the writing speed:

dTjie (ps =3T) = u x }{6 Tw withu=0,1,..or4 (0,0 Ty <dTe <0,25 Ty)
(dTNe will give a delay and reduce the length of the first pulse as indicated in Figure F.1)

The vallues for Pw, and Rbare determined according to the OPC algorithm (see Annex H). An example of the
write pplse waveform is shown in Figure F.2.

3T 3T
mark space

ST
! AT/2

| AT/2

>
enhanced 3T reduced
write pulse top pulse

Figure F.2 - Example of a Multiple-pulse
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F.2 Blocked write strategy

The waveform for the blocked write strategy (see Figure F.3) is derived from the waveform for the pulsed write
strategy by setting Trp equal to Tyy (m = 16) and setting Tiop(cm>4T) equal to dTip + Ty (j =g + 16).
Tiop(cm=3T) can be optimised individually.

The write pulse waveform for writing marks of length N = 3 is a pulse with a length Tio,(cm=3T).

The write pulse waveform for writing marks of length N > 4 is a pulse with a length
dTiop(cm>4T) + (N-3)xTy + Tjp.

Especially at higher recording speeds, optimum cooling down of the recording layer after writing a mark may
be needed. F¢rinis purpose the bias power shall be switched 1o Pc between the trailing edge of,the write
pulse and a quarter of the second Channel bit after the trailing edge of the NRZI data pulse. Pc shall-be < 0,1
mw.

At higher recaording speeds with a blocked write strategy also a power enhancement for thé shorter] marks
might be needed. The additional power dPw shall only be applied for the 3T and 4T marks and shall|extend
over the full Width of the write pulse waveform (see Figures F.3 and F.4). It shall be as indicated in the
Physical formgt information in Table 5 and in 14.4.2.3.1.

dPw (cm=BT) = 2goxpw with y =0, 1, .. or 100 (0,00 Pw < dPw <D;50 Pw)

z
200

dPw (cm>pT)=0

dPw (cm=4T) =

x Pw with z=0, 1, .. or 100 (0,00 Pw <dPw < 0,50 Pw)

| T T 7 T 4 | |
! , | 2Tw | | | | | |

NRZI chz?nnel bits <—|>| | Tw | |
| | | | | | | |

| dTop | < ! ! | | ! !

| | Tiop | | | I T | |

! b ! Ty | T | |

| l v | P 1€ Tmp | I l | |

_____ ‘I: | | 1 > < : | |
| | < | | | | |
i 3 Lo :_ . J.® | ! | | : | |
| | | | | | | |

pul | : ) | | | | : | |

| N | | | | . |

LR ORN S 5 | | | | PRESLIN |

| : | | | | | : | |

| | | | | | | |

| ' | | | | | ' | |

! ' | | | | | | || |
N | | | | ! =Y N . S
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omWy | |y | | | | | ) — oy

Figure F.3 — General blocked waveform

The nominal pulse width times Ty, and T, shall be as indicated in the Physical format information in Table 5
and in 14.4.2.3.1. The duration can be dependent on the writing speed:

Tip=nx ¥sTw withn=0, 1, .. or 16 (0,0 Tw < Tjp< 1,0 Tw)
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