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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
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Introduction

Ecma Technical Committee TC31 was established in 1984 for the standardization of Optical Disks and
Optical Disk Cartridges (ODC). Since its establishment, the Committee has made major contributions
to ISO/IEC toward the development of International Standards for 80 mm, 90 mm, 120 mm, 300 mm,
and 356 mm media. Numerous standards have been developed by TC31 and published by Ecma,
almost all of which have also been adopted by ISO/IEC under the fast-track procedure as International
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INTERNATIONAL STANDARD ISO/IEC 25434:2008(E)

Information technology — Data interchange on 120 mm and
80 mm optical disk using +R DL format — Capacity: 8,55 Gbytes
and 2,66 Gbytes per side (recording speed up to 16X)

1 Sc¢ope

This Ipternational Standard specifies the mechanical, physical and optical characteristigs of 120 mm
recordable optical disks with capacities of 8,55 Gbytes and 17,1 Gbytes. It specifies.the quality ¢f the recorded
and urfrecorded signals, the format of the data and the recording method, thereby allowing for information
interchange by means of such disks. The data can be written once and-read many timeg using a non-
reversiple method. These disks are identified as +R DL.

This Infernational Standard also specifies 80 mm disks with capacities '0f/2,66 Gbytes and 5,32 [Gbytes. These
disks Have the same characteristics as the 120 mm disks, except for-some parameters related to the smaller
dimengions. All parameters unique for the 80 mm disks are specified in Annex A.

This International Standard specifies the following:

— twp related but different Types of this disk (see-Clause 7);
— the conditions for conformance;
— the environments in which the disk is totbe tested, operated and stored;

— the mechanical, physical and dimensional characteristics of the disk, so as to provide mechanical
inferchange between data processing systems;

— the format of the informatiofi;on the disk, including the physical disposition of the tracks and
s€lctors, the error correctingjycodes and the coding method;

— the characteristics of_the signals recorded on the disk, thus enabling data processing systems to
repd the data from the disk.

This Infernational Standard provides for the interchange of disks between optical disk drives. Tlogether with a
standard for volumetand 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 is
in conformance with this International Standard if it meets all mandatory requirements specified for its Type.

2.2 Generating system

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

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

2.4 Compatibility statement

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

3 Normative references

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

ISO/IEC 48731991, Information technology — ISO 8-bit code for information interchange — Structyre and
rules for implenentation

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

ECMA-287 (2002), Safety of electronic equipment

NOTE Unauthorized copying and/or redistribution of video data.that is recorded in the DVD+R/+RW Video| Format

can be prevente

4 Terms g
For the purpog

41
channel bit
elements by w

4.2
clamping zon
annular part off

4.3
Digital Sum V|

B

d by applying the Video Content Protection System as-referred to in Annex P.

nd definitions

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

hich the binary values'ZERO and ONE are represented by marks and spaces on the disk

the disk within which the clamping force is applied by the clamping device

alue

DSV

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

4.5

dummy substrate
layer which may be transparent or not, which is provided for the mechanical support of the disk and, in some
cases, of the recording layer as well
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4.6
entrance surface
surface of the disk onto which the optical beam first impinges

4.7
field
subdivision of a sector

4.8

groove

trench-like feature of the disk, which is applied before the recording of any information, and used to define the
track location

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

4.9
interlepving
procesp of reallocating the physical sequence of units of data so as to render the“data more immmune to burst
errors

410
layer dtructure
Dual layer +R/+RW disks generally are constructed according to one of the following two structyres:

“2P” gtructure: in this method the first recording layer (LO)yis applied to the substrate with [the impressed
pre-grqove, after which the recording layer is covered withha semi-transparent mirror. On top of this structure a
spacer|layer is applied, which in general consists of a:Photo-Polymerization (2P) lacquer, in which the pre-
groove| for the second layer is impressed and fixated"by means of UV-light. Next the second recording layer
(L1) and a mirror are applied. Finally the dummy substrate is glued onto this structure.

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

“2P” structure “inverted-stack” structure
dummy-substr| dummy-substrate
mi mirror
recording la recording layer
spa spacer
semi-mi semi-mirror
recording la recording layer
substr substrate

4.1

mark

non-reversible feature of the recording layer which may take the form of a less reflective area, a pit, or any
other type or form that can be sensed by the optical system

NOTE The pattern of marks and spaces represents the data on the disk.
412

multi-session disk
disk containing more than one set of Lead-in/Intro, Data, and Lead-out/Closure Zones
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413

physical sector

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

414
recording layer
layer of the disk on which data is written during manufacture and/or use

4.15

Reed-Solomon code

RS

error detection[and/or correction code

4.16
reference velgcity
linear velocity that results in the nominal Channel bit rate of 26,156 25 Mbit/s

417
single-session disk
disk containing a Lead-in Zone, one Data Zone and a Lead-out Zone

418

session
continuous patit of the Information Zone of the disk consisting of a Lead-in or Intro Zone, a Data Zone and a
Lead-out or Clpsure Zone

4.19

space
feature of the fecording layer represented by any area between two marks which can be sensed by the|optical
system

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

4.20

spacer
transparent layer of the disk, which is provided for achieving an accurate separation of the pair of re¢ording
layers which afe accessed by the optical beam through the same entrance surface

4.21

substrate
transparent layer of the disk, which is provided for mechanical support of the recording layer, through which
the optical beam accesSes the recording layer

4.22
track
360° turn of a continuous spiral

4.23
track pitch
distance between adjacent track centrelines, measured in a radial direction

4.24

Video Content Protection System

VCPS

method to prevent unauthorized copying and/or redistribution of video data that is recorded in the
DVD+R/+RW Video Format
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wobble
continuous sinusoidal deviation of the track from the average centerline

NOTE

4.26
zone

Location information is included as phase modulated data in the wobble.

annular area of the disk

5 Conventions and notations

5.1 Representation of numbers

A mea
instang

- 0,02 allows a range of measured values from 1,235 to 1,274.

Numbe
Numbe
The seg

Numbsq
signific]
shall b

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

In a fied of 8n bits, bit b(gn-1) shall be the most significant bit (msb) and bit bg the least signific
b(gn-1)|shall be recorded first.

5.2 Names

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

sured value may be rounded off to the least significant digit of the corresponding speci
e, it implies that a specified value of 1,26 with a positive tolerance of + 0,01 'and a negati
rs in decimal notations are represented by the digits 0 to 9.

rs in hexadecimal notation are represented by the hexadecimaldigits 0 to 9 and A to F in
tting of bits is denoted by ZERO and ONE.

rs in binary notations and bit patterns are represented by strings of digits 0 and 1,
ant bit shown to the left. In a pattern of n bits, bit'b,-1 shall be the most significant bit (1
p the least significant bit (Isb). Bit bj,.1 shall be’recorded first.

fied value. For
ve tolerance of

parentheses.

with the most
nsb) and bit bg

yte 0, shall be

ant bit (Isb). Bit
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6 Abbreviated terms

a.c.
ADIP
ASM
BP
BPF
CAV
CLD
CLvV
cm
d.c.
DCB
DCC
DSV
ECC
EDC
El
HF

IED
LPF
LSB
Isb
LSN
MSB
msb
NA

alternating current NRZ Non Return to Zero
Address in Pre-groove NRZ| Non Return to Zero Inverted
Asymmetry NSL Normalized Slicing Level
Byte Position NWPW Normalized Write Power Window
Band Pass Filter OPC Optimum Power Control
Constant Angular Velocity OTP Opposite Track Path
Constant Linear Density PAA Physical Address in ADIP
.onstant | inear Velocity PBS Polarizing Beam Splitter
current mark Pl Parity of Inner-code
dlirect current PLL Phase Locked Loop

Disk Control Block PO Parity of Outer-code
gl.c. component suppression Control PP Push-Pull

Digital Sum Value pp peak-to-peak

Error Correction Code ps previous space

Error Detection Code PSN Physical Sector Number
Fxtended Information PTP Parallel-rack Path

High Frequency RIN Relative Intensity Noise
dentification Data RPM Revolutions per Minute

ID Error Detection code RS Reed-Solomon code

L ow Pass filter RSV Reserved

L east Significant Byte (in use by specific applications)
L east Significant Bit RUN Recording UNit

| ogical Sector Number SDCB Session DCB

Most Significant Byte SNR Signal to Noise Ratio

Most Significant Bit SYNC Synchronization code
Numerical Aperture TOC Table of Contents

7 Generalldescription of the optical disk

The optical dig
adhesive layef
the edge of th
the Clamping 2

Type S9

Type D18

k that is the subject of this Ecma Standard consists of two substrates bonded togethef
, so that the.recording layer(s) is (are) on the inside. The centring of the disk is perfor!
b centre hole-of the assembled disk on the side currently accessed. Clamping is perfo
fone. This Ecma Standard provides for two Types of such disks.

consists of a substrate, a dummy substrate and two recording layers with a spacer b
hem. Both recording layers can be accessed from one side only. The capacity is 8 55

by an
ed on

med in

btween
Gbytes

for the 120 mm sized disk and 2,66 Gbytes for the 80 mm sized disk.

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

disk.

Data can be written onto the disk as marks in the form of low-reflective spots in each of the recording layers
with a focused optical beam. The data can be read with a focused optical beam, using the difference in the
reflectivity between recorded marks and unrecorded spaces.
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Figure 1 shows schematically the two Types. The two layers forming a pair of recording layers that can be
accessed from one side of the disk, are identified as Layer 0 (LO) and Layer 1 (L1). Layer O is the layer nearer
to the entrance surface.

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

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

In the Type S9 disk Layer 1 can also be placed on the Dummy Substrate in which case the functions of
Adhesive Layer and Spacer Layer are combined.

lEntrance surface

/ Substrate
« Recording kayer 0
é Spacer
Recording Layer 1
Adhesive Layer
<«<— Dummy Substrate

| Substrate
" Recording Layer 0
/ Spacer

é Recording Layer 1

/| &——— Adhesive Layer

= "s Spacer
Recording Layer 0
T Substrate

Type D18

TEntrance surface
Figure 1 — Types of +R DL disk
8 General Requirements

8.1 Environments

8.1.1 |Test-environment

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

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

Unless otherwise stated, all tests and measurements shall be made in this test environment.
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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
relative humidity :3%1t085 %
absolute humidlity -1 g/m® to 30 g/m°
atmospheric pfessure : 60 kPa to 106 kPa
temperature giadient : 10 °C/h max.
relative humidity gradient : 10 %/h max.

No condensatipn on the disk shall occur. If the disk has been exposed to conditions outside those spegified in
this Clause, it ghall be acclimatized in an allowed operating environment for at least2 h before use.

8.1.3 Storage environment

The storage epvironment is defined as the environment where the airimmediately surrounding the digk shall
have the following properties:

temperature :-10°Cto55°C
relative humidity :3%1t090 %
absolute humidity 1 g/m3 to 30 g/m3
atmospheric pfessure : 60 kPa to 106 kPa
temperature giadient : 15 °C/h max.
relative humidity gradient : 10 %/h max.

No condensatipn on the disk shall eccur.

8.1.4 Transportation

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

8.2 Safety requirements

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

8.3 Flammability

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

8.4 Light fastness

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

8 © ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=b44f4db5d02be4d594a1a955b3f1da2b

ISO/IEC 25434:2008(E)

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.

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 surfageg of the disk is
minimiged so as not to influence the accuracy of the measurements.

The cdmbination of the polarizing beam splitter C and the quarter-wave plate D shallxseparate the entrance
optical[pbeam from the laser diode A and the reflected optical beam from the optical|disk F. The beam splitter C
shall have a p-s intensity reflectance ratio of at least 100.

During|measurements on one layer of a dual-layer disk, light reflected from, the other layer cap influence the
measufements on the layer under investigation. To cope with these effects, the photo deteg¢tor shall have
limited| dimensions. Its length and width shall be between M x 9-um and M x 12 um, where M is the
transvgrsal optical magnification from the disk to its conjugate plane near the quadrant photo detector G.

/
/1 »H Read Channe] 1
2
G Hy
I ]
a b +_& P Read Channe| 2
. H4 -
Tangential
Iy Ie track .
direction Ia Ib Ic Id
G
A F ]
A B C D E

A (Laser diode F Optical disc T
B Collimator lens G 4 quadrant photo detector
1> M2, A3, Fg - G.C
D Quarter-wave plate s los 1o 1y Output currents from photo detector G
E Objective lens Iy, 15 Summed output currents of Hj, H,

Figure 2 — Optical system of the Reference Drive

9.2 Optical beam

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

10
a) Wavelength (1) 655nm" (see Annex K)

5nm
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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) Light intensity 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
g) Normalized detector size 80 um? < S/ M? < 144 um?

where-Ssthetotatsurfaceof the
quadrant photo detector

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

i)  Write power and pulse width see Annex G

i) Relative Iptensity Noise (RIN )* of the laser diode —-134 dB/Hz max.
*RIN (dB/Hz) = 10 log [(a.c. light power density / Hz) / d.c. light power]

9.3 Read channel 1

Read channel |1 shall be provided to generate signals from the marks' and spaces in the recording layg¢r. This

Read channel|shall be used for reading the user-written information, using the change in reflectivity of the

marks and spaces. The read amplifiers after the photo detectors in the Read channel shall have a flat

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

For measurement of jitter, the characteristics of the PLLk\and the slicer, etc. are specified in Annex E.

9.4 Disk clamping

For measuring, the disk shall be clamped between two concentric rings covering most of the Clamping Zone
(see 10.5). The top clamping area shall have the same diameters as the bottom clamping area (Figure 8).

¢ dout >

(04

Figure 3 — Clamping and chucking conditions
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Clamping shall occur between

+0,5mm +0,0mm
din =22,3 mm and dgy =32,7mm
-0,0mm -0,5mm

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, F2 shall not exceed 0,5 N (see Figure 3).

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

9.5 Rotatiomofthedisk

The agtual rotation speed for reading the disk shall be such that it results in the Referemnce velocity of
3,83 mfs £ 0,03 m/s at the nominal Channel bit rate of 26,156 25 Mbit/s. The direction” of rotation shall be
countef-clockwise when viewed from the objective lens.

The aqtual rotation speed (vactyal) for writing the disk shall be such that it inCludes all velogities for which

parameters are specified in the Physical format information in the ADIP Aux-Frames in the Legd—in/Lead—out
Zone of the disk (see 14.4.1.1 and 14.4.2).

v
NOTE The rotational speed of the disk is depending on the radial position: angular velocity = 60x 2—M RPM
EXr

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

9.6 \Wobble channel (Read channel 2)

Read ¢hannel 2 of the drive provides the wobble\signals to control the access to addressed Iqcations on the
disk d:l:ring writing. The wobble signal is generated in Read Channel 2 as a signal (/4 — I2)| related to the
differepce in the amount of light in the two halves of the exit pupil of the objective lens. The fead amplifiers
after the photo detectors in the Read channel shall have a flat response within 1 dB from d.c. 10|20 MHz.

9.7 Tracking channel (Read channel 2)

Read ghannel 2 of the drive‘provides the tracking error signals to control the servos for radial tracking of the
optical|beam. The radial tracking error is generated in Read Channel 2 as a signal (/1 — I2)| related to the
differepce in the amount of light in the two halves of the exit pupil of the objective lens.

The méthod of generating the axial tracking error is not specified for the Reference Drive.
For mgasuring. the disk characteristics, the focusing of the optical beam on the recording layer dinder test shall

be optjmized for each recording layer independently. The criterion for the best focus shall be maximum
moduldted’signals (see 31.2 2)

9.8 Reference servo systems
9.8.1 Normalized servo transfer function

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

3im
1 (o 2 1+m7
Ho(iw) =— x| -9 | x——0_ 1
s(i0) 3{@] " (1)
3(,00
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where: i=+-1, o=2nf and wg=2nf

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

The crossover

frequencies of the lead-lag network of the servo are

lead break frequency: f1 =1y /3

lag break frequency:

fo=fogx3

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

equal to the

acceleration af,5x. This frequency can be calculated as follows:

1
2%

o
fX ma
ema

Because the tacking error signals from the disk can have rather large variations; the tracking error sig

into each refe
such to guarar

9.8.2 Refere

The crossover
be given by €
multiplied by 3
0,20 um.

Thus the crosg

maximum allowed residual tracking error eq,gy, corresponds to the maximum cex

ence servo loop shall be adjusted to a fixed level (effectively(calibrating the total looq
tee the specified bandwidth.

hce Servo for Axial Tracking

frequency of the normalized servo transfer funetion (Hg) for axial tracking, fo = g/ (2
quation (2), where o455 is the maximum expected axial acceleration of 8,0 m/s?, W

factor m = 1,5 for servo margin. The tracking error e, 54, caused by this mxaoax,

over frequency £ shall be given hy

1 |3xm

fo

X Omax 1 3x15x%x8

=2,1kHz

|

For an open
schematically

“on| 4

Bandwidth fr¢

o ()

|

loop transfer fanction H of the Reference Servo for axial tracking, |[1+H]| is lim
shown by the shaded region of Figure 4.

0,20x10°8

max

pm 100 Hz to 10 kHz

| 1+H| shall b¢ Within 20 % of | 1+Hs | .
t

pected

nal fed
gain),

) shall
hich is
hall be

ted as

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 1
2) 45,2 dB at 1

3) 65,1 dB at 26 Hz

4) 85,1 dB at 26 Hz

12

00Hz (|1+Hs| at 100 Hz-20 % )
00 Hz (|1+Hs!| at 100 Hz +20 %)
(|1+Hg| at 26 Hz - 20 % )

(|1+Hs | at 26 Hz-20 % +20 dB )
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Bandwidth from 9,5 Hz to 26 Hz

| 1+H | shall be between 65,1 dB and 85,1 dB.
Gain (dB)
85,1 |- T
80 SN
65,1 |oooooee L
60 : } \\\
452 | R J
41,7 prormeperoes \\
20 S \
: . N
b T
-10 ' '
1 95 26 100 1000 10000 100000
Frequency (Hz
Figure 4 — Reference servo for axial tracking
9.8.3 |Reference Servo for Radial Tracking
The crpssover frequency of the normalized,servo transfer function (Hg) for radial tracking, fy 5
be given by equation (3), where o, %is the maximum expected radial acceleration of 1,1
multiplied by a factor m = 1,5 for.servo margin. The tracking error e,5y, caused by this mx
0,022 gm.

Thus the crossover frequency fy shall be given by

For an

[

\/M _ 1 [3XAS g
Cdian 2n\0022x107®

open loop transfer function H of the Reference Servo for radial tracking, |1+H|

~

0y / (2r) shall
m/sz, which is

Cmax: Shall be

@)

is limited as

schem

4 I 1 1 41 1 3 el : o =
attdily STTOWIT Uy UIC SIaucUu TCyIuIm Ul T'igurc J.

Bandwidth from 100 Hz to 10 kHz

| 1+H |

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

Bandwidth from 28,2 Hz to 100 Hz

| 1+H |

1) 43,7
2)47,2

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

dBat 100 Hz (|1+Hs| at 100 Hz - 20 % )
dBat100 Hz (|1+Hs| at 100 Hz +20 % )
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3) 65,6 dB at 28,2 Hz (| 1+Hg| at 28,2 Hz- 20 % )
4)85,6 dB at 28,2 Hz (|1+Hs| at 28,2 Hz-20 % + 20 dB)
Bandwidth from 9,5 Hz to 28,2 Hz

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

Gain (dB)
856 | I

80 N
65,6 oo L \

60 SE—
7y 3 S S \
437 [ ki s A\

20 : \

° | \/
-10 —

1 95 282 100 1000 10000 100000

Frequency (Hz)

Figure 5 — Reference:servo for radial tracking

10 Dimensjonal characteristics

Dimensional gharacteristics are specified for those parameters deemed mandatory for interchange and
compatible usp of the disk. Wheré.there is freedom of design, only the functional characteristics| of the
elements desdribed are indicated:The enclosed drawing, Figure 6 shows the dimensional requirements in
summarized fgrm. The different parts of the disk are described from the centre hole to the outside rim.
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< d, >

d; >
< ds >
ds
ds

, P
@) \— i — ———\w-

L— 1{S{ransition area
—— 2"{ransition area
Clamping zone
3"transition area
Information Zone
Rim area

A

A

—ds >
_— d5
—d,
—d—>

Py
%\ fjt( E hy l

View A.<Transition areas and Clamping zone
— d,

d;

hz

View B - Rim area

Figure 6 — Physical disk dimensions

10.1 Reference Planes
The dimensions are referred to two Reference Planes P and Q.

Reference Plane P is the primary Reference Plane. It is the plane on which the bottom surface of the
Clamping Zone rests (see 10.5).

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

© ISO/IEC 2008 — All rights reserved 15
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10.2 Overall

dimensions

The disk shall have an overall diameter (for 80 mm disk see Annex A)

d1=120,00 mm = 0,30 mm

The centre hole of a substrate or a dummy substrate shall have a diameter (see Figure 7)

+0,175mm

dsubstrate =19,00 mm

—0,00mm

The hole of an

do =15

The corners d
chamfered by

hs =0,1

The thickness

€1 =1,2

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

00 mm min.

d

substrate

d, d

substrate

A

Figure 7 — Hole diameters for an assembled disk

f the centre hole shall befree of any burrs or sharp features and shall be rounded

mm max.

pf the disk shalkbe

+0y30.mm
D mm
—0,06 mm

10.3 First transition area

In the area def

d3 = 16,

ined by d> and

0 mm min.

off or

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

0,10 mm max.

16
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10.4 Second transition area

This area shall extend between diameter d3 and diameter

dg = 22,0 mm max.

In this area the disk may have an uneven surface or burrs up to 0,05 mm max. beyond Reference Planes P

and/or

Q.

10.5 Clamping Zone

This Z¢

Each s
Refere

In the

10.6 T

This ar

In this

or belo

The bo

ne shall extend between diameter d4 and diameter

05 = 33,0 mm min.

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

Clamping Zone the thickness e of the disk shall be

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

—-0,170mm
hird transition area

ea shall extend between diameter ds and diameter

g = 44,0 mm max.

brea the top surface is permitted*to’be above Reference Plane Q by
h1 = 0,25 mm max.

W Reference Plane-Q:by

ho = 0,10 mm_max.

ttom surface is permitted to be above Reference Plane P by

h3'=.0,10 mm max.

or below Reference Plane P by

hg = 0,25 mm max.

10.7 |

nformation Zone

ne, i.e. that of
mm.

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

d7 = 117,5 mm min (for 80 mm disk see Annex A).

© ISO/IEC 2008 — All rights reserved
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10.7.1 Sub-division of the Information Zone
The main parts of the Information Zone are (see Figure 8):
— two Inner Drive Areas

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

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

— two Middle Zones

— two Outer Drive Areas.

The beginning|of the Data Zone on Layer 0 and the default end of the Data Zone on Layer-1\shall be

at diameter

— +0,00 mm
dg = 48,0D MM 640 mm -

ocated

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

The Lead-out Xone shall start immediately after the Data Zone on Layer dhand end at about the same Ipcation

as the start of {he Lead-in Zone (see also 16.1).

The end of the Data Zone on Layer 0 and the beginning of the ‘Data Zone on Layer 1 shall be locpted at

diameter

dg = 116|00 mm max,

which is the bgginning/end of the Middle Zones (for\80 mm disk see Annex A).

The radial misplignment (|JAR|) between the éuter edges of the Data Zones on Layer 0 and Layer 1 ghall be

0,20 mm max.

R=22mm R=23.4mm ‘R =24 mm R =58 mm
= nq n?inal norT|1inaI norT|1inaI norrllinal

| I I I
I'Inner Drive '\ -Lead-out ! AR ! Middle Outerl Drive
I Area 1) Zone | Data Zone I }(_Zone 1 Area 1

Layer 1 AR ===
| | | < |
| | | spiral direction I

Spacer Nnrner Drive | Lead-in | | Middle Outer Drive
| Area0 | Zone | [\ Data Zone | Zone0O  AreaO0

Layer 0 LT / =
! ' spiral direction

Substrate

Optical
beam

Entrance surface

Figure 8 — Layout of the Information Zone
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10.7.2 Track mode

+R DL disks shall only use the so-called Opposite Track Path (OTP) mode. In this mode, tracks are read
starting on Layer 0 at the inner diameter of the Information Zone, continuing on Layer 1 from the outer
diameter towards the inner diameter. Thus, there is a Middle Zone at the outer diameter on both layers (see
Figure 8).

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

10.8 Rim area

The rinpareais-thatarea d v
both extend beyond Reference Plane Q or Reference Plane P

""" are permitted to

he = 0,1 mm max.

The olter corners of the disk shall be free of any burrs or sharp features-and shall be rounded off or
chamfgred by

h7 = 0,2 mm max.
10.9 Remark on tolerances

All heights specified in the preceding Clauses and indicated by h; are independent from edch other. This
means|that, for example, if the top surface of the third ttansition area is below Reference Plane|Q by up to ho,

there i$ no implication that the bottom surface of this area has to be above Reference Plane |P by up to h3.
Where|dimensions have the same - generally maximum - numerical value, this does not imply|that the actual
values|have to be identical.

11 Mechanical characteristics

11.1 Mass
The mass of the disk shall-be'in the range of 13,0 g to 20,0 g (for 80 mm disk see Annex A).
11.2 Moment of inertia

The mpment ofiinertia of the disk, relative to its rotation axis, shall not exceed 0,040 g-m2 (for §0 mm disk see
Annex|A),

11.3 Dynamic imbalance

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

11.4 Axial runout

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

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

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

The measuring filter shall be a Butterworth LPF,

fc (-3dB):

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

11.4.2 Tracking requirements at 3 000 RPM (CAV)

Disks suited
requirement:

the residual tr
tracking and th
is a function of

forr<29

forr>29

Disks suited
requirement, g

forr<43,

forr>43,p

Disks suited
requirement, g

the residu

If present, the
requirements (

to be recorded at speeds > 2,4x the Reference Velocity, shall also fulfil the g

bcking error below 10 kHz, measured on the blank disk using the Reference” Servo f

e disk rotating at a fixed rotational speed of 3000 RPM, shall not exceed Exx(r) um, whg
the radius r according to the following specifications:

nm: Eax (1) = 0,20 um and
2
nm: Eax(r)= (2—9] x0,20 um with r expressed in,mm:
to be recorded at speeds > 8x the Reference.Velocity, shall furthermore fulfil the fo

dditional to the requirement above:

b mm: Eax () =0,28 um and
Fo2
b mm Ea(r) = (mj %028 um  with r expressed in mm.
o be recorded at speeds > 12x the Reference Velocity, shall furthermore fulfil the fo

dditional to all requirements above:
bl tracking error'shall not exceed 0,33 um at any radius.

50 Hz component shall be removed from the residual tracking error before applying
e.g. by seftware processing of the sampled measurement data).

llowing

br axial
ere Egy

llowing

llowing

these

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 on each recording layer.

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

11.5.1 Tracking requirements at the Reference velocity (CLV)

The residual tracking error below 1,1 kHz (= fyx as defined in 9.8.1), measured on the blank disk using the
Reference Servo for radial tracking and the disk rotating at the Reference velocity of 3,83 m/s (see 9.5), shall
not exceed 0,015 um.

20
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The measuring filter shall be a Butterworth LPF,

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

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

The measuring filter shall be a Butterworth BPF,

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

i 7a) : 10 |1|—|7, with. elnpn : M’/thqdn_

11.5.2 [Tracking requirements at 3 000 RPM (CAV)

Disks |suited to be recorded at speeds > 2,4x the Reference Velocity, shallhalso fulfil the following
requirgment:

the redidual tracking error below 10 kHz, measured on the blank disk usingthe Reference Servo for radial
tracking and the disk rotating at a fixed rotational speed of 3000 RPM, shall not exceed Eaqg| (r) um, where

Erag is|a function of the radius r according to the following specifications:

for r<29 mm: Eraq (r) = 0,025 um and
F 2
fof r=>29 mm: Efaq(r)= (2—9j x0,025 um withyr'expressed in mm.

Disks [suited to be recorded at speeds > 8x the Reference Velocity, shall furthermore fulfil the following
requirgment, additional to the requirement abiove:

forr<43,5mm: Eraq (r) =0,0365'um and

2
forr>43,5mm: E4(r)= (ﬁ] x0,0365 um  with r expressed in mm.

Disks jsuited to be recorded at speeds > 12x the Reference Velocity, shall furthermore fullil the following
requirgment, additional to all requirements above:

the residual tracking error shall not exceed 0,045 um at any radius.

If presentithe 50 Hz component shall be removed from the residual tracking error before gpplying these
requirements (e.g. by software processing of the sampled measurement data). This process effectively
removes the influence of the pure eccentricity of the disk.

12 Optical characteristics in the Information Zone

12.1 Index of refraction
The index of refraction IR of the substrate in the Information Zone shall be 1,55 + 0,10.

The index of refraction of the spacer shall be (IR + 0,10)
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12.2 Thickness of the substrate

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

The thickness

+15 um

of the spacer shall be: 55um “10um”

more than 10 um pp.

12.3 Reflecti

vity

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

concerned are

0,16 <Ry <0,

0,16 <Rq4H <

12.4 Birefrin

The birefringe
according to A

12.5 Angula

The angular d
and the refle
3,0 mm. This 4

layer with the ¢ntrance surface.

The angular d¢viation shall be

In radial d

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

In tangential direction:

80 in the unrecorded groove on Layer 0 and Layer 1
(in an area where both layers are unrecorded)
0,30 in the recorded groove on Layer 0 and Layer 1
(in an area where both layers are recorded)
gence

r deviation

cTed beam (see Figure 10). The incident beam shall have a diameter in the range 0,30

nce of the substrate and of the substrate + spacep shall not exceed 60 nm when me
nnex D.

viation is the angle o between a parallel incident beam perpendicular to the Reference R

ngle o includes deflection due to the entrance surface and to the unparallelism of the re

irection: |&])= 0,70° max .

|| =0,30° max.

22
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\ (1,45; 0,645)

0,640 \56; 0,632) (1,65; 0,632)
Thickness| A ‘/ / Layer 1

(mm) | >

0,620

0.600+ Nominal thickness
’ of Spacer (55 um)

0,580- U

|
Maximum thickness ofisubstrate + spacer

= BN \4
4 (145,0575) \_ """ - (65: 0.562)
(1,56; 0,562)— Layer O

0,560
Minimum thickness of substrate

T T T T T T T
1,40 1,50 1,60 1,70
Index of refraction

Figure 9 — Thickness of the substrate

Substrate

Recording layer

Entrance surface

o \
5 Reflected beam

— |

Incident beam

Figure 10 — Angular deviation [
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13 Data format

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

the disk.

It is transformed successively into

— a Data Frame,

— a Scrambled Frame,
— an ECC Block,

— 16 Recordi
— 16 Physica

— aRecordin

These steps a

13.1 Data Frf

A Data Framg
(Figure 11). TH
(IED), and RS
bytes, and thg
Detection Cod

g Frames,
Sectors,
h Unit.

ames

e specified in the following Clauses.

shall consist of 2 064 bytes arranged in an array of 12 ¢ows each containing 172 bytes
e first row shall start with three fields, called Identification;Data (ID), ID Error Detectiopn Code
V/ bytes, followed by 160 Main Data bytes. The next 10,rows shall each contain 172 Ma|n Data
last row shall contain 168 Main Data bytes followed by four bytes for recording ap Error
b (EDC). The 2 048 Main Data bytes are identified as D0 to D2 047.

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

Main data 172 bytes (D1gg - D331)

Main data 172 bytes (D335 - D503)

Main data 172 bytes (D504 - D675)

Main data 172 bytes (D676 - D847)

Main data 172 bytes (D848 - D1 019)

2 rows

Main data 172 bytes (D1 020 - D1 191)

Main data 172 bytes (D1 192 - D1 363)

Main data 172 bytes (D1 364 - D1 535)

Man-data72bytesHb

D )
YSEAETT 000 =1 7rurj

Main data 172 bytes (D1 708 - D1 g79)

Main data 168 bytes (D1 880 - D2 047)

EDC

13.1.1 Identification Data (ID)

Figure 11 — Data Frame

bytes

This field shall consist of four bytes, the bits of which are numbered consecutively from bg (Isb) to bzq (msb),

see Figure 12.

24
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(msb) by, D2 o3

bo (Isb)

Sector Information ——— Physical Sector Number ———— P

D31 b0 b b2s b7 boe b2s b2y
Sector format| Tracking Reflectivity Reserved Zone Data Layer
type method type type number

Figure 12 — Identification Data (ID)

The bit

Bit b31
Bit b3g
Bit bog
Bit bog

Bits by

Bit bog

Bit bog

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

shall be set to ZERO, indicating a CLD format

shall be set to ZERO, indicating pit tracking capability (see 32:2°5)
shall be set to ONE indicating that the reflectance is less‘than 40 %
shall be set to ZERO

ytobog shallbesetto  ZERO ZERO in the Data Zone
ZERO ONE in the Lead<in"Zone
ONE ZERO in the Lead-out Zone
ONE ONE in the'Middle Zone

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

shall be setto ~ ZERO on“Layer 0
ONE_ on Layer 1

The legst significant three bytes; bits bog to bg , shall specify the Physical Sector Number in hBinary notation.

The PH

13.1.2

When

ID Error Detection/Code (IED)

IED arg represented by Cq j for j = 4 to 5. Their setting is obtained as follows.

S—J 2

ysical Sector Number of the first Physical Sector of an ECC Block shall be an integer mdltiple of 16.

dentifying @ll-bytes of the array shown in Figure 11 as C;;for /= 0to 11 and j = 0 to 171, the bytes of

where

5
FASN ANRPFY [WAAN (2N =AY
xr=—2-Co, ;% =X xmoaG(x)

-4

.

3
I(x)= Y.Co ;x> and Gg(x)=(x+ 1)(x + o)
j=0

o is the primitive root of the primitive polynomial P(x) = x

8 4 3

+x7+x +x2+1

© ISO/IEC 2008 — All rights reserved
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13.1.3 RSV

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

(00). Under no

circumstance may other data received from the host be recorded in this field.

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

13.1.4 Error Detection Code (EDC)

b16 511 and thg

EDC(x) =

where
1651

)=

=32

13.2 Scrami

The 2 048 Ma
of a feedback

At the beginni

2 060
. ificant bit
of the ID field and ending with the least significant bit of the EDC field, then this.msb|will be
Isb will be bg. Each bit bj of the EDC is shown as follows for i =0 to 31:
31 )
D b; x" =1(x) mod G(x)
i=0
1 .
h:x' and Gx)=x32+x3T+ x4+ 1
)led Frames
h Data bytes shall be scrambled by means(of the circuit shown in Figure 13 which shall consist
it shift register in which bits r7 (msb) to.rg (Isb) represent a scrambling byte at each 8-bit|shift.
+
A 4
Fig (T3 |21 Mo To [ Ta |7 | Te |5 | Ta | T3 |T2| T |To
Y A Y A 4 A 4 A 4 A 4 A 4
S, at each 8-bit shift
Figure 13 — Feedback shift register
ng of the scrambling procedure of a Data Frame, posmons ri4 to rg shall be pre -sef to the
de shall

value(s) speci

be used for 16 consecutlve Data Frames After 16 groupsof 16 Data Frames the sequence is repeated The

initial pre-set number is equal to the value represented by bits b7 (msb) to by (Isb) of the ID field of the Data
Frame. Table 1 specifies the initial pre-set value of the shift register corresponding to the 16 initial pre-set

numbers.

26
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Table 1 — Initial values of the shift register

The p3

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

rt of the initial value of r7 to rqg is taken out as scrambling byte Sg . After that, an 8-bit shift is repeated

2 047 fimes and the following 2 047 bytes shall be taken from r7 to rg as scrambling-bytes Sq [to So g47. The

Main D

Dv

ata bytes Dy of the Data Frame become scrambled bytes D’ where

=Dk® Sk fork=0to 2047

13.3 ECC Blocks

An EC
each (f
resultir]

rows o
is the @

B, for
B, for

B, for

(® stands for Exclusive OR)

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

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

olumn number.

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

=192 to 207 and j = 0 to 171 are-bytes of the Parity of Outer Code

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

PI
o 172 bytes >« 10 bytes—1—P
A B B B B B B
0,0 0,1 0,170 0,171 0,172 0,)81
B1,O B1,1 B1,170 B1,171 B1,172 B1, 81
Bzo B B.170 Ba.171 Bz B, s
192 +rows
B189,0 B189,1 B189,170 B189,171 B189,172 B189,181
B190,0 B190,1 B190,170 B190,171 B1QQ172 B1QQ181
v B191,0 B191,1 B191,170 B191,171 B191,172 B191,181
? B192,0 B192,1 B192,170 B192,171 B192,172 B192,181
PO 16 rows
¢ B207,0 B207,1 B207,1 70 B207,1 71 B207,1 72 B207,1 81

© ISO/IEC 2008 — All rights reserved

Figure 14 — ECC Block

27


https://iecnorm.com/api/?name=b44f4db5d02be4d594a1a955b3f1da2b

ISO/IEC 25434:2008(E)

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 R(x) to form the

outer code RS

2

(208,192,17).

07

Rj(x)= DB x* =1;(x) x"® mod Gpo (x)

i=

where

_
©

192

|j(X)=

i=0

In each of row
code RS(182,1

R;(x)=
J

Loa g

where

N
~
=

1; (x)

0

j

o is the primiti

13.4 Recording Frames

Sixteen Recor
rows of an EC

m=i+inf
m=13x
where int [x] rd

Thus the 37 8

15
B X9 and  Gpo(x) = H(X+0ck)
k=0

5 /= 0 to 207, the 10 PI bytes are defined by the remainder polynomial Rj(X)10 form th
72,11).

81 ,
b B, x'8™/ =1;(x) x"° mod Gp(x)

172
) 9
B, x" and  Gp(x)= H(X+0ck)
k=0
e root of the primitive polynomial P(x) = x Bax4+x3+x2+1

Hing Frames shall be obtained:by interleaving one of the 16 PO rows at a time after e
C Block (Figure 15). This is achieved by re-locating the bytes B; j of the ECC Block as By

[i/112] and n'=y*  fori<191

i-191)-1 a@nd'n=j fori>192
presentsthe largest integer not greater than x.

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

e inner

ery 12
 n for

. Each

Recording Fra

me‘consists of an array of 13 rows of 182 bytes.
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<4 182 bytes >
T Boo |+ e Boirt | Boira | -+ -+ Bo1s1 T
13 = = Recording
rows Frame O
Bigg | crrei Bit171 | Bygaza | -+ - - - B11 181
Brggg | = rrrrrrr e I | - e IR Bioz.181
T T Biyrrt | Biaara | -+ - - - Buo o1 T
13 Recording
rows Framg 1
Bogg | rrrrrrrr Bys171 | Bagiza| - - - - - Bos 11
B193,0 ................... B193’171 B193’172 ..... B193,181
_— __— Recording
=4 Frames 2 - 14
T Brgog | - e Bigos71 | Bragazz | - - - - - Biso. 181 T
13 = = Recording
rows Frame[15
B191’0 ................... B191’171 B191’172 ..... B191’181
8207’0 ------------------- 8207’171 8207’172 ----- 8207’181

Figure 15 — Recording Frames obtained from an ECC Block

13.5 Modulation and NRZI conversion

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

The 16-bit“€ode Words shall be NRZI-converted into Channel bits before recording on [the disk (see
Figure [16)."The Channel clock period is the time between 2 consecutive Channel bits
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8-bit 16-bit
bytes Code Words
——» modulator >

NRZ

> .
conversion

Exclusive-OR

16 channel bits

NRZI converted pulses

=\+f

T =1 channel clock period

1T
delay

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

NRZ converted signal:

ﬂ

-

| ] | ]

>

NRZI converted pulses: J

13.6 Physical Sectors

The structure

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

L

Figure 16 — NRZI conversion

L

f a Physical Sector is shown in Figure 17. It shall consist of 13 rows;,each comprising twWo Sync
¢ Frame shall consist of a SYNC Code from Table 2 and 1 456 Channel bits representing 91

ch row of the Physical Sector shall consist of two Sync Frames ‘with the first 1 456 Chan

nel bits

he first 91 bytes of each row of a Recording Frame and. the second 1456 Channel bits
e second 91 bytes of each row of a Recording Frame.

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

Figure 17 — Physical Sector

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

30
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Table 2 — SYNC Codes

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

Primary SYNC codes Secondary SYNC codes
(msb) (Isb)  (msb) (Isb)
SYO0 =0001001001000100 0000000000010001 / 0001001000000100 0000000000010001
SY1 =0000010000000100 0000000000010001 / 0000010001000100 0000000000010001
SY2 =0001000000000100 0000000000010001 / 0001000001000100 0000000000010001
SY3 =0000100000000100 0000000000010001 / 0000100001000100 0000000000010001
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 0000000000010001

SY5 = 0010001001000100 0000000000010001 / 0010001000000100 00000000000100
SY6 = 0010010010000100 0000000000010001 / 0010000010000100 00000000000:100
SY7 =0010010001000100 0000000000010001 / 0010010000000100 00000000000100

D1
D1
D1

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

Primary SYNC codes Secondary SYNC codes

(msb) (Isb) (msb) (Is
SYO = 1001001000000100 0000000000010001 / 1001001001000,00 00000000000100
SY1 =1000010001000100 0000000000010001 / 1000010000000100 00000000000100
SY2 = 1001000001000100 0000000000010001 / 1001000000000100 00000000000100
SY3 = 1000001001000100 0000000000010001 / 1000001000000100 00000000000100
SY4 = 1000100001000100 0000000000010001 / 1006100000000100 0000000000100
SY5 = 1000100100000100 0000000000010001 ~4000000100000100 00000000000100
SY6 = 1001000010000100 000000000001000%./1000000001000100 00000000000100
SY7 =1000100010000100 0000000000010001 / 1000000010000100 00000000000100

D)
D1
D1
D1
D1
D1
D1
D1
D1

13.7 lLayout of a Recording UNit (RUN)

A RUN
Block.

influen
discarg
State 3

Each R
8
ful
=

shall consist of an integer. iumber (M > 1) of sets of 16 Physical Sectors, each from
The M ECC Blocks shally*be preceded by 8 Channel bits, which are meant to re
ces of inaccuracies of, the linking point, while the last 8 Channel bits of the last Physical

ed at recording. The-8' linking Channel bits and the next SYNC Code SYO0 (chosen fro
/4) shall be chosen_randomly, such that the runlength constraints specified in 13.5 are fu

UN of M EEE:Blocks (M > 1) starting with ECC Block N shall be recorded in the followin
Channel bits. for linking in ECC Block N-1,

ECCBlocks Nto N+ M -2 (if M > 2),
LC Block N + M — 1, except for the last 8 Channel bits, which bits shall not be recorded.

a single ECC
duce possible
Sector shall be
m State 1/2 or
filled.

j way:

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

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

v
8T theoretical start position
||, #5 T max
linking M ECC Blocks
actual start position < >i< >
C:.f....c: ECC Block e Cl.a.‘:}..B.c.
bits N N+M-1 1" pits
< to be recorded " Doe
discarded

13.7.1 Recorq

Each ECC BIdg
shall be mapp
which the 2 le
(PAA). In math

(030000) to (0

The reference
words of whicl
position is 8

C:E’
wobble 15 of the wobble signal from Read chanpel 2.

The start of
During writing

13.8 d.c. co

To ensure a rg

stream of Ch

Value (DSV, sgee 4.3) shall be kept as close to zero as possible. At the beginning of the modulation, th

shall be set to

The different
a)
b)

all States
c)

at recording

Figure 18 — Recording Unit
ing Unit position

ck, consisting of 16 Physical Sectors, shall correspond,to.4 ADIP words (see 14.4.1.1)
ed onto the structure of tracks (see 14.4), such that-the Physical Sector Numbers (P
ast significant bits have been discarded, correspond’to the local Physical Address i
ematical form: PSN = 4xPAA + j, where i = 0, 1,2, or 3 (for example: Physical Sector N
B0003) correspond to Physical ADIP Address (@0C000)).

for the theoretical start positions is wobble 15 following the ADIP word sync unit of th
the 2 least significant address bits aré;00 (see 14.4.1.1 and Figure 22). The theoretiq
annel bits after the nominal position of the zero crossing in the middle of the above me

+

each recording shall beCwithin 5 Channel bits of the theoretical start p
he Channel bit clock shall be phase locked to the wobble frequency.

mponent suppression control

liable radial tfracking and a reliable detection of the HF signals, the low frequency conten
nnel bit patterns should be kept as low as possible. In order to achieve this, the Digit

RUNSs
SN), of
n ADIP
imbers

e ADIP
al start
htioned

psition.

t of the

al Sum
e DSV

ays’of diminishing the current value of the DSV are as follows:

Choice of SYNC Codes between Primary or Secondary SYNC Codes.

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

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 c) 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
st
re

3) If

Ccal

In both cases b) and c), if the |IDSV|s are equal, the decision to ¢hoose Stream 1 o

implem
The pr

At
DS

1)

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

ar
Option
2) Iff
Cq
yie
re
During

recominended that the countirange for the DSV be at least from -1 024 to +1 023.

14 Tr

14.1 1

A

he [DSV| of the stream in which case c) occurs is smaller than that of the other st
am in which case c¢) has occurred is chosen and duplicated to the other sfrean
pbresentations of the next 8-bit byte is entered into this stream and the other into the other
he |DSV/| of the stream in which case c) has occurred is larger than that of the othg
Se ¢) is ignored and the 8-bit byte is represented according to the prescribed State.
entation-defined.

pcedure for case a) shall be as follows:

the end of each Sync Frame, whether or not case b).ahd or case c) have occurred, th
bV/'s of both streams are compared. The stream withhthe lower |DSV| is selected and d{

 inserted each in one of the streams.

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

he DSV at the end of the resulting Syri¢ Frame is greater than + 63 or smaller than -64,

de at the beginning of the Sync-Frame is changed from Primary to Secondary or vic
Ids a smaller |DSV]|, the change'is permanent, if the |DSV| is not smaller, the original

ained.

the DSV computation, the actual values of the DSV may vary between -1 000 and +1

ack format

'rack shape

eam, then the
h. One of the
stream.

r stream, then

r Stream 2 is

e accumulated

plicated to the
roper category

hen the SYNC
e versa. If this
SYNC Code is

000, thus it is

The ar

groove. Each

a2 the Infarmation Zone (enn 10_7) shall contain tracks formed from 2 eingln cpiro

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

in Clau

se 27 and following. Recordings shall be made on the groove.

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

centrel

ines, called wobble, which contains addressing information.

The tracks shall be continuous in the Information Zone.

The groove tracks shall start at a radius of

and en

22,00 mm max.

d at a radius of 58,75 mm min (for 80 mm disk see Annex A).
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14.2 Track path

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

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

14.3 Track pitch

The track pitch is the distance measured between the average track centrelines of adjacent tracks, measured
in the radial direction = itc be—074—pm—+0.03um—The—track—pitch—averaged—o

14.4 Track |

The wobble d
4,691 2 um = (

hyout

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

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

The wobble i
modulation is ¢

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

14.4.1 ADIP information

The data to bg recorded onto the disk must be aligned with the ADIP information modulated in the

Therefore 93
modulated with

1 wobble equa

wobbles shall correspond to 2 Sync Frames: Of each 93 wobbles, 8 wobbles are
ADIP information (see Figure 19).

Is 32 Channel bits (= 32T)

ver the

ngth of
of the

wobble

vobble.
phase

one ADIP unit F 8 modulated wobbles per 2 Syne Frames
2 Sync Frames
«——— 1488 Channel bits 1 488 Channel bits ——
Sync data Sync data
«—— 16 wobbles —— «—— 16 wobbles ——
one ADIP unft
< 8 wobbles 1> 85 monotone wobbles
93 wobbles

14411 ADI

Figure 19 — General ADIP structure

P 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 wo

rd shall consist of: 1 ADIP sync unit + 51 ADIP data units (see Figure 20).

ADIP sync unit = 4 inverted wobbles for word sync + 4 monotone wobbles.
ADIP data unit = 1 inverted wobble for bit sync + 3 monotone wobbles + 4 wobbles representing one data bit

(see 14.4.1.3).
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for each next
values of the

ADIP Address
is located at

last address

mm max (for

ADIP Address
is located at

first address

mm max (for

wobble 0 wobble 1to 3 | wobble 4 to 7
T T sync unit word sync T T
data unit bit sync data bit 1
ADIP data unit bit sync data bit 2 4 Physical
4 word Sectors 1
ADIP ECC
words 3 data unit bit sync data bit 51 l Block
l NS
Figure 20 — ADIP word structure
The information contained in the data bits is as follows:
bit 1: this bit is reserved and shall be set to ZERO.
bits 2 {0 23: these 22 bits contain a Physical ADIP Address.
Data bit 2 is the msb and data bit 23 is the Isb,,The addresses increase by onI
ADIP word. On layer 1 the Physical ADIP Addresses shall have the bit inverte
Physical ADIP Addresses at the same radialkposition on Layer 0.
NOTE In the following hexadecimal notations of addresses the two msb’s shall be ignorg¢d.
The addresses in the Information Zone on Layer 0 shall be such that Physical
(00C000), which is the first,"address corresponding to the Data Zone,
radius  24,00*39% mm . Physical ADIP Address (08B5FF), which is the
corresponding to thesData Zone on Layer 0, shall be located at radius 58,0(
80 mm disk see Annex A).
The addresses in the Information Zone on Layer 1 shall be such that Physical
(FF3FFF),~which is the last address corresponding to the Data Zone,
radius_ 24;00*39 mm . Physical ADIP Address (F74A00), which is the
corresponding to the Data Zone on Layer 1, shall be located at radius 58,0(
80\mm disk see Annex A).
bits 24 to. 31, these 8 bits contain auxiliary information about the disk.

Bit 24 10 31 Trom 256 consecutive ADIP words, shall torm one ADIFP Aux Frame

with 256 bytes

of information. The first byte of each ADIP Aux Frame shall be located in an ADIP word with a

Physical ADIP Address that is a multiple of 256 (Physical ADIP Address = (xxxx0

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

0)).

bytes shall be
defined in the

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

information as defined in Annex B. If not used for such purpose all bytes shall be

set to (00).

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

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

For the ADIP error correction the ADIP data bits are grouped into 4-bit nibbles.

The mapping of the data bits into the nibble array is defined in Figure 21. Bit 0 is a dummy bit, which shall be

considered as

set to ZERO for the error corrector.

nibble Ng bit 0 bit 1 bit 2 bit 3 T
nibble N1 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 : : : T nibble
5 based
: : : : nibbles R-S
nibble N12 bit 48 bit 49 bit 50 bit 51 2 ECC

Figure 21 — ADIP error correction structure

A nibble-based RS (13,8,6) code is constructed, of which the 5 parity nibbles Ng to N12, are defined| by the

remainder poly
12
R(x) =
i=8
where

7
I(x)=>"N
i=0
o is the primiti

All bits of the 5

nomial R(x):

N; x1%1 = I(x) x° mod Gpa(X)

, 4
ix™ and GpA(x):H(x+0ck)
k=0

4

e root 0010 of thejprimitive polynomial P(x) = x™ + x + 1

parity nibbles Ng to N12 shall be inverted before recording.

14.41.3 ADIr modulation rules

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

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

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

— all monotone wobbles shall be PWs.

36
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Modulation of the ADIP word sync:

ADIP sync unit

wobble | wobble
92 0 1 2 3

A BJAAL 4D\
S INVV LAY

Modulation of an ADIP ZERO bit:

ADIP data unit with data set to ZERO

wobple | wobble
9? 0 1 2 3 4 5 6 7 8

1TNW 3 PW 2PW 2NW

Modulation of an ADIP ONE bit:

ADIP data unijt with data set to ONE

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

1 N\ 3P 2 NAL 2 P\\/

Figure 22 — ADIP modulation rules

14.4.2 Physical format information in ADIP

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

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

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

Table 3 — Physical format-information
Byte Content Number of
number Hytes
0 Disk Category and Version Number 1
1 Disk size 1
2 Disk structure 1
3 Recording density 1
4to0 15 Data Zone allocation 12
16 General Flag bits 1
17 Disk Application Code 1
18 Extended Information indicators 1
19 to 26 Disk ManufactureD 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 Anp 1
35 normalized Write pewer dependency on Wavelength (dP/dA)/(P\no/Anp) 1
36 Maximum read power at Primary velocity 1
37 Pinp at Primary velocity 1
38 Brarget at Primary velocity 1
39 Maximum read power at Upper velocity 1
40 Pinp at Upper velocity 1
41 Brarget at Upper velocity 1
42 Frop AT first putseduratiomrforcm=4T-at Primmary vetocity 1
43 Twp (=3T) first pulse duration for cm™ =3T at Primary velocity 1
44 Tmp Multi pulse duration at Primary velocity 1
45 T\, last pulse duration at Primary velocity 1
46 dTyp (24T) first pulse lead time for cm >4T at Primary velocity 1
47 dTp (=3T) first pulse lead time for cm™ =3T at Primary velocity 1
48 dT, first pulse leading edge shift for ps™ =3T at Primary velocity 1

% .
cm = current mark , ps = previous space (see also Annex G)
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Byte Content Number of
number bytes
49 dT first pulse leading edge shift for ps™ =4T at Primary velocity 1
50 dT, first pulse leading edge shift for ps™ =5T at Primary velocity 1
51 Tc end of cooling gap at Primary velocity 1
52 Reserved - All (00) 1
53 Twp (>4T) first pulse duration for cm™ >4T at Upper velocity 1
54 Twp (=3T) first pulse duration for cm™ =3T at Upper velocity 1
55 Tmp Multi pulse duration at Upper velocity 1
56 T, last pulse duration at Upper velocity 1
57 dTp (24T) first pulse lead time for cm® >4T at Upper velocity
58 dTp (=3T) first pulse lead time for cm™ =3T at Upper velocity 1
59 dT, first pulse leading edge shift for ps*™ =3T at Upper velocity 1
60 dT, first pulse leading edge shift for ps* =4T at Upperyelocity 1
61 dT, first pulse leading edge shift for ps™ =5T at Upper velocity 1
62 Tc end of cooling gap at Upper velocity 1
63 Reserved - All (00) 1
64 to 95 Extended Information block O 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 Extendeddnformation block 4 32
224 to 247 Extended Information block 5 24
248 to 255 Reserved for yse in the Control Data Zone — All (00) 8

type o
param

disk both recording layers shall have the same maximum recording speed). The
ters for each recording velocity range shall be specified in separate blocks (El blocks,
The following types of disks (eharacterized by the so-called X-speed) have now been defined

This vIrsion of this document specifies four types of disks, with different recording velocity ra

shall contain the El BlocKs as indicated in Table 4.

nges (on each
specific write
see 14.4.2.3).
and their ADIP
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Table 4 — Types of disks

basic write strategy | 3,3x+ write strategy | 6,6x+ write strategy remarks
bytes 32 to 63 El block Format 4 El block Format 5
type of disk (2,4x speed) (3,3x ~ 8x speed) (6,6x ~ 12x/16x
speed)
this disk shall be
“2 4x” + suited for a recording
’ - - speed of
9,20 m/s only
this disk shall be
suitedforrecording
“8x” + + — speeds of
9.20 m/s and
12,7 ~ 30,7 m/s
this disk shall bg
suited for recording
“« » spéeds of
12x * * * 9.20 m/s,
12,7 ~ 30,7 m/s [and
25,3 ~ 46,0 m/s
this disk shall be
suited for recording
“ ” speeds of
16x * * + 9.20 m/s,
12,7 ~ 30,7 m/s [and
25,3 ~61,4 m/s
+ shall be present =(shall not be used
14.4.2.1 Gerneral information - Bytes 0 to 31
Byte 0 — Disk [Category and Version Number
Bits b7 to bg | shall specify the Disk Category,
bit b7 shall be setto 1 indicating a disk according to the +R/+RW Format (see Clause 3),
bit bg shallbe set to 1 indicating a dual layer disk,
bits bg and by shall be set 10 indicating a +R disk.
Bits b3 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 Q).
NOTE Version number 0000 can be used for identification of test disks. Such test disks might not
contain the correct Physical format information in their ADIP Aux Frames.
40 © ISO/IEC 2008 — All rights reserved
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Byte 1 — Disk size and maximum transfer rate

Bits by

Bits b3

to bg

to bg

shall specify the disk size,

they shall be set to 0000, indicating a 120 mm disk (for 80 mm disk see Annex A).

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

Byte 2 — Disk structure

Bit by

shall be set to 0.

Bits bg
Bit by

Bits b3

Byte 3

Bits by

Bits b3

Bytes f1 to 15 — Data Zone allocation

Byte 4
Bytes §

Byte 8
Bytes {

Byte 12

Bytes 1

Byte 1

to bs

to bg

to bg

to bg

to7

D to 11

b

3t015

Bit b,

— Recording density

b — General Flag bits

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

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

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

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

shall be set to (00).

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

shall be set to (00).

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

Data Zone.
shall be-set'to (00).

shall ‘be set to (22D7FF) to specify PSN 2 283 519 as the last possible Physice
Data~Zone on Layer 0 (for 80 mm disk see Annex A).

shallbe setto ZERO

Bit b

Bit bs

Bits b4

to bo

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

| Sector of the

Frames in the

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

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

is reserved for use in the Control Data Zone and shall be set to ZERO.

are reserved and shall be set to 0 0000.
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Byte 17 — Disk Application Code

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

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

all other codes are reserved.

Byte 18 — Extended Information indicators

Bits b7 to bg | are reserved and shall be set to 00.

Bits bstobg | 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 bj shall be set to 0.

Bytes 19 to 26 — Disk Manufacturer ID

These 8 bytes|shall identify the manufacturer of the disk. This name shall be-tepresented by charactefs from
the GO set + SPACE according to Standard ISO/IEC 4873. Trailing bytes hot'used shall be set to (00).

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

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

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

NOTE Diss with different characteristics. shall be identified by different and unique combinations pf Disk
Manufacturer 10 / Media Type ID. Thereforé the content of bytes 19 to 29 shall be approved by the licensors of the +R
system.

Byte 30 — Profluct revision number / Layer structure
Bits bs to bg of this byte shall'identify the product revision number in binary notation.

Bits b7 to bg slpall indjcate the type of Layer structure (see 4.10)

00 indicates-thatthetayer-structureis-rot-speeified;

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

11 reserved.

All disks with the same Disk Manufacturer ID and the same Media Type ID, regardless of Product revision
number / Layer structure indications, must have the same recording properties (only minor differences are
allowed: Product revision numbers shall be irrelevant for recorders). The content of this byte can be chosen
freely by the disk manufacturer.

If not used this byte shall be set to (00).
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Byte 31 — number of Physical format information bytes in use in ADIP up to byte 63
This byte forms one 8-bit binary number indicating the number of bytes actually in use for the basic Physical

format information (in bytes 0 to 63). It shall be set to (40) indicating that the first 64 bytes of the Physical
format information are used.

14.4.2.2 Basic write strategy parameters - Bytes 32 to 63
Byte 32 — Primary recording velocity for the basic write strategy
This byte indicates the lowest recording velocity of the disk for the parameters as defined in bytes 34 to 63 in

this Physical format information. This recording velocity is equal to about 2.4 times the Reference velocity and
shall bg¢ specified as a number n such that

n =14 X Vprimary,basic (1 rounded off to an integral value)
It shall|be

set[to (25) indicating a Primary writing speed of about 9,25 m/s.
Byte 3B — Upper recording velocity for the basic write strategy

This byte indicates the highest recording velocity of the disk for the parameters as defined in bytes 34 to 63 in
this Phlysical format information. This recording velocity shall be specified as a number n such that

n =4 X Vypper,basic (1 rounded off to an integral value)
It shalllbe
setfto (25) indicating a Upper writing speed «©f about 9,25 m/s.

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

Byte 34 — Wavelength A|ND

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

n =|Wavelength,~600

For thig version of the +R DL system, n shall be equal to (37) indicating that A|Np is 655 nanometers.

Byte 3b=Normalized Write power dependency on Wavelength

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

n = (dP/dL)/(PIND/AMIND)
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)
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Byte 37 — P|Np at Primary velocity

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

This byte shall specify the indicative value P|Np of Pwo in milliwatts at Primary velocity and ANyp @s @ number

n such that

n=4x (PND - 10)

Byte 38 — Btarget at Primary velocity

This byte sha

Annex ) as a pumber n such that

n =100 x (
Byte 39 — Max
This byte shall

n=20x (P
Byte 40 — P|N
PIND is the std

This byte shall
such that

n=4x (P
Byte 41 - Btar

This byte shall
as a number n

n =100 x (

| specify the target value for B, Btarget at Primary velocity used in the OPC algorith

Btarget + 1)

imum read power, P, at Upper velocity
specify the maximum read power P, in milliwatts at Upper velGeity as a number n such th
L —0,7)

p at Upper velocity
rting value for the determination of Pwo used¢in the OPC algorithm, see Annex | and Ann

specify the indicative value P|\p of Pwo in milliwatts at Upper velocity and AjNp as a nu

D-10)
et at Upper velocity

specify the target'value for B, Btarget at Upper velocity used in the OPC algorithm (see A
such that

Btarget + 1)

Byte 42 — Tto (24T first-puise-duration-foreurrentmark>4T-at-Primary-veloeity

M (see

at

ex K.

mber n

nnex |)

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 G.1). The value is expressed in fractions of the
Channel bit clock period as a number n such that

n=16x TtOPT

44

and 4<n<40

W
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Byte 43 — Ttop (=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 G.1). The value is expressed in fractions of the Channel bit clock
period as a number n such that

n=16><Tt°p.|.W and 4<n<40

Byte 44 — Tjyp multi pulse duration at Primary velocity

This byte shall specify the duration of the 2nd pulse through the 2M9 {0 last pulse of the multi| pulse train for

recording at Primary velocity (see Annex G.1). The value is expressed in fractions of the~Channel bit clock
period s a number n such that

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

Byte 4p — 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 a 4T or
greatel mark for recording at Primary velocity (see Annex G,1)))The value is expressed in fractions of the
Channegl bit clock period as a number n such that

—16><T%W and 4<n<24

=)
1

Byte 4p — dTtop (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 fifst pulse of the
multi pulse train relative to the trailing.'edge of the second Channel bit of the data pulse, for recording at
Primary velocity (see Annex G.1). The value is expressed in fractions of the Channel bit clopk period as a
number n such that

—16xth°pTW and 0<n<24

S
1

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

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

n=16><th°%W and 0<n<24

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

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

n=16xdT%W and 0<n<4
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Byte 49 — dT| first pulse leading edge shift for previous space =4T at Primary velocity

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

n=16><dT'% and 0<n<4
W

Byte 50 — dT| first pulse leading edge shift for previous space =5T at Primary velocity
This byte shallrspeeify-theteadingedgeshiftforthe-firstpuise-ef the-mult-pulse-train-whentheprevious space
was a 5T spage for recording at Primary velocity (see Annex G.1). The value is expressed in fractions of the
Channel bit clqck period as a number n such that

n=16xd7-'% and 0<n<4
W

Byte 51 — T¢ énd of cooling gap at Primary velocity

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

n=16><T<T and  16<n<32
W

Byte 52 — Reserved - (00)

This byte shalllbe set to (00).

Byte 53 — Ttop (24T) first pulse duration for current mark 24T at Upper velocity

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

n=16th°%W and 4<n<40

Byte 54 — Top (3) 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 JT mark
for recording gt Upper velocity (see Annex G.1). The value is expressed in fractions of the Channel bjit clock
period as a numbeér n such that

n=16th°%W and 4<n<40

Byte 55 — Tmp multi pulse duration at Upper velocity
This byte shall specify the duration of the 2nd pulse through the 2" {5 last pulse of the multi pulse train for

recording at Upper velocity (see Annex G.1). The value is expressed in fractions of the Channel bit clock
period as a number n such that

n=16><Tm%W and 4<n<14
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Byte 56 — T|p last pulse duration at Upper velocity

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

n:16><T'%W and 4<n<24

Byte 57 — dTtop (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 theAfinst 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 G.1. The value is expressed in fractions of the Channel bit clock period as a number n
such that

n=16><th°%W and 0<n<24

Byte 5B — dTtop (=3T) first pulse lead time for current mark =3T at Upper velocity

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

n=16><th°%W and 0 < n&24

Byte 5P — dT| first pulse leading edge shift-for previous space =3T at Upper velocity

This byte shall specify the leading edge shift for the first pulse of the multi pulse train when the previous space
was a BT space for recording at Upper-velocity (see Annex G.1). The value is expressed in fractions of the
Channel bit clock period as a numbéprn such that

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

Byte 6D — dT|e first.pulse leading edge shift for previous space =4T at Upper velocity
This byte shalhspecify the leading edge shift for the first pulse of the multi pulse train when the previous space

was a BT spaee for recording at Upper velocity (see Annex G.1). The value is expressed in fractions of the
Channgl kit clock period as a number n such that

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

Byte 61 — dT|¢ first pulse leading edge shift for previous space =5T at Upper velocity

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

n=16><dT% and 0<n<4
W
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Byte 62 — 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 G.1). The value is
expressed in fractions of the Channel bit clock period as a number n such that

_ Te
n=16 x %W

Byte 63 — Res

This byte shall

and 16<n<32

erved - (00)

be set to (00).

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

(with i =

Extended Info
32 bytes. Theq
parameters. If
blocks can be

The presence

) to 5)

rmation (El) blocks are meant to facilitate future extensions. Each suchblock cons
be bytes can hold for instance parameters for alternative write strategies or other ad
a set of parameters does not fit in one Extended Information block, additional conti
ndded, which additional blocks are identified by a Continuation bit:

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

Byte (64 + ix3

Bits bg to bg i
(95 +ix32).

If bit b7 is set
of the precedir

) Extended Information block i Format number [ Continuation bit

ndicate the Format number which identifies the)definitions of the data in bytes (65 +i

o ONE, the related Extended Information block is not an independent block but a conti
g Extended Information block. The-Eormat number in a continuation block shall be the s

the Format number in the preceding Extended Information block.

A disk can ha
have to be int|
Format numbsg

different value$

e several Extended Information blocks. The contents of blocks with different Format n
brpreted each according'to' their respective definitions. The contents of blocks with th
r are interpreted in the same way; the parameters specified in these blocks however ¢

p.

Drives not ac
Extended Info

NOTE The
in the ADIP Au

uainted with ‘the specific Format number in block i, should not use the parameters
mation block (see Annex Q).

contents-of an El block are identified by the Format number of the block only. The position of the

bists  of
vanced
huation

of an Extended Information block shall be indicated by the-a@ppropriate bit in byte 18. If an

k32) to

huation
ame as

imbers
same
n have

in this

El block
sition i.

Frame is irrelevant for this, so an El block with Format number n could be allocated at any p

Therefore drive

b ‘should always check the Format numbers in the El blocks to be sure that the write strateq;ies are

correctly interpr

Bytes (65 + ix

ed.

32) to (95 + ix32)

Each parameter set defined for these bytes shall be identified by a unique Format number.

Bytes 248 to 255 — Reserved for use in the Control Data Zone

These bytes shall be set to (00).

48
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14.4.2.3.1 Extended information for the “3,3x+” write strategy

These Extended Information blocks specify the parameters for a write strategy usable at speeds of 3,3 times
the Reference velocity (3,3x3,83 m/s) up to 8 times the Reference velocity (8x3,83 m/s)). The write strategy
used at these speeds is a so-called “Castle” write strategy as defined in Annex G.2.

Because of too high rotational speeds at the inner side, the write strategy parameters for the Upper velocity
shall be determined at the outer diameter of the disk (see 9.5).

If the disk cannot be recorded under these “3,3x+” conditions, these El blocks shall not be used (all bytes set
to (00) and related Extended Information indicator bit set to ZERO).

Byte 1B — Extended Information indicators
This byte shall be set to xxxx xx11 indicating Extended Information block 0 and block 1care in yse.
Table 5 — Extended Information block 0
Byte Content Number of
nymber bytes

64 Continuation bit / Format numbep 1
65 Reserved - set to (00) 1
66 Lower recording velocity for the parameter set in these El blocks 1
67 Upper recording velocity for the patameter set in these El blocks 1
68 Intermediate recording velocity for:ithe parameter set in these El blocks 1
69 Maximum read-power at Lower velocity 1
70 P\ND-at Lower velocity 1
71 Ptarget at Lower velocity 1
72 dPw power enhancement at Lower velocity 1
73 T3 write_pulse duration for 3T marks at Lower velocity 1
74 Ttop duration of power enhancement at Lower velocity 1
75 Teng (=8T)-duration of power enhancement for cm >5T at Lower velocity 1
76 Tend (54T) duration of power enhancement for cm =4T at Lower velocity 1
77 T¢ end of cooling gap at Lower velocity 1
78 dT|. write pulse leading edge shift for ps =3T at Lower velocity 1
79 dT|, write pulse leading edge shift for ps =4T at Lower velocity 1
80 dT|e write pulse leading edge shift for ps =5T at Lower velocity 1
84 Reserved—setto(66) 1
82 Maximum read power at Upper velocity 1
83 P\ND at Upper velocity 1
84 Ptarget at Upper velocity 1
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Table 5 — Extended Information block 0 (concluded)

Byte Content Number of
number bytes
85 dPw power enhancement at Upper velocity 1
86 T3 write pulse duration for 3T marks at Upper velocity 1
87 Ttop duration of power enhancement at Upper velocity 1
88 Teng (25T) duration of power enhancement for cm >5T at Upper velocity 1
89 Teng (=4T) duration of power enhancement for cm =4T at Upper velocity 1
90 Tg end of cooling gap at Upper velocity 1
91 dT |, write pulse leading edge shift for ps =3T at Upper velocity 1
92 dT |, write pulse leading edge shift for ps =4T at Upper velocity 1
93 dT |, write pulse leading edge shift for ps =5T at Upper velocity 1
94 Reserved - set to (00) 1
95 Pupper/Plower ratio 1

Table 6 — Extended Information block 1
Byte Content Number of
number bytes
96 Continuation bit / Format number 1
97 Reserved - set t0(00) 1
98 Maximum read power at'lntermediate velocity 1
99 P\ND at Intermediate velocity 1
100 Ptarget at-Intermediate velocity 1
101 dPw power enhancement at Intermediate velocity 1
102 T3 write pulse duration for 3T marks at Intermediate velocity 1
103 Tiop duration of power enhancement at Intermediate velocity 1
104 Teng (=5T) durationiof power enhancement for cm >5T at Intermediate velocity 1
105 Teng (=4T) duration of power enhancement for cm =4T at Intermediate velocity 1
106 T¢ end of cooling gap at Intermediate velocity 1
107 dT |} write pulse leading edge shift for ps =3T at Intermediate velocity 1
108 dT|, write pulse leading edge shift for ps =4T at Intermediate velocity 1
109 dT. write pulse leading edge shift for ps =5T at Intermediate velocity 1
110 to 127 Reserved - All (00) 18

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

This byte shall be set to 0000 0100, indicating Format 4 and this block not being a continuation block, for
which bytes 65 to 95 have the following meaning:

Byte 65 — Reserved

This byte is reserved and shall be set to all (00).
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Byte 66 — Lower recording velocity for the parameter set in these El blocks

This byte indicates the lowest recording velocity of the disk for the parameters as defined in these EIl blocks.
This recording velocity shall be specified as a number n such that

N =4 X V| ower El 1 (N rounded off to an integral value)

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

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

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

n¥dx VUpper,El 1 (n rounded off to an integral value)

It shalllbe

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

Byte 6B — Intermediate recording velocity for the parameter set.in these El blocks

This byte indicates the intermediate recording velocity of the)disk for the parameters as defirled in these El
blocks] This recording velocity shall be specified as a number n such that

n § 4 X Vypper,El 1 (N rounded off to an integral value)

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

Byte 6P — Maximum read power, P, at'Lower velocity

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

Byte 7D — P|yp at’'Lower velocity

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

This byte shall specify the indicative value P|\p of Pwo in milliwatts at Lower velocity and Aj\p as a number n
such that

n=3><(P|ND-5)
Byte 71 — Btarget at Lower velocity

This byte shall specify the target value for f3, Btarget at Lower velocity used in the OPC algorithm (see Annex |)
as a number n such that

n =100 x (Btarget + 1)
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Byte 72 — dPw power enhancement at Lower 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 G.2) at Lower velocity as a number n such that

n =200 x dPw / Pwo and 0<n<255
Byte 73 — T 3 write pulse duration for 3T marks at Lower velocity

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

T|3T and 16<n<48
w

n=16 x
Byte 74 — Ttop duration of power enhancement at Lower velocity

This byte shall specify the duration of the power enhancement at the beginning of each write pulse when the
current mark i$ a 4T or greater mark for recording at Lower velocity (see Annex\G:2). The value is exgressed
in fractions of he Channel bit clock period as a number n such that

n=16x-|t°%w and 4<n<32

Byte 75 — Ty 44 (25T) duration of power enhancement for cm>5T at Lower velocity

This byte shallfspecify the duration of the power enhancemeént at the end of each write pulse when the current
mark is a 5T pr greater mark for recording at Lower velocity (see Annex G.2). The value is expregsed in
fractions of thg Channel bit clock period as a number'such that

n:16><Ten%W and  “A<n<32

Byte 76 — Ty, 44 (=4T) duration of power'enhancement for cm =4T at Lower velocity

This byte shallfspecify the duration/of the power enhancement at the end of each write pulse when the current
mark is a 4T mark for recording-at Lower velocity (see Annex G.2). The value is expressed in fractiong of the
Channel bit clgck period asta:number n such that

n:16><Ten%W and  4<n<32

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

This byte shall specify the end of the cooling gap for recording at Lower velocity (see Annex G.2). The value is
expressed in fractions of the Channel bit clock period as a number n such that

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

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

period as a number n such that
n=16><dT% and 0<n<4
w
Byte 79 — dT| write pulse leading edge shift for previous space =4T at Lower velocity

This byte shall specify the Teading edge shift for the write pulse when the previous space was

recordi
period

Byte 8

ng at Lower velocity (see Annex G.2). The value is expressed in fractions of the"Ch
ps a number n such that

::16><dT%W and 0<n<4

D — dT| write pulse leading edge shift for previous space =5T atLower velocity

This byte shall specify the leading edge shift for the write pulse when-the previous space was

recordi
period

Byte 8

These
Byte 8

This by

Byte 8

P|ND i

This by

hg at Lower velocity (see Annex G.2). The value is expressed in fractions of the Ch
as a number n such that

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

I — Reserved - All (00)

bytes shall be set to all (00).

P — Maximum read power, P, at'Upper velocity
te shall specify the maximum read power P, in milliwatts at Upper velocity as a number
F 20 x (P, —0,7)

B — Pinp at Upper velocity

A 4T space for
annel bit clock

a 5T space for
annel bit clock

such that

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

as a number n

iteshall elnm‘ify the indicative value DIND of Pwo in milliwatts at | Ippnr \mlnpify and ’)‘iND

such that

n=3><(P|ND-5)

Byte 84 — Biarget at Upper velocity

This byte shall specify the target value for f3, Btarget at Upper velocity used in the OPC algorithm (see Annex 1)
as a number n such that

n =100 x (Btarget +1)
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Byte 85 — 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 G.2) at Upper velocity as a number n such that

n =200 x dPw / Pwo and 0<n<255
Byte 86 — 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 G.2). The value is expressed in fractions of the Channel bit clock period as a
number n such+that

n:16><TI%W and  16<n<48

Byte 87 — T, duration of power enhancement at Upper velocity
top

This byte shall specify the duration of the power enhancement at the beginning of each write pulse when the
current mark i$ a 4T or greater mark for recording at Upper velocity (see Annex\G:2). The value is exgressed
in fractions of he Channel bit clock period as a number n such that

n=16x-|t°%w and 4<n<32

Byte 88 — T4 (25T) duration of power enhancement for cm>5T at Upper velocity

This byte shallfspecify the duration of the power enhancemeént at the end of each write pulse when the current
mark is a 5T pr greater mark for recording at Uppervelocity (see Annex G.2). The value is expressed in
fractions of thg Channel bit clock period as a number'such that

n:16><Ten%W and  “A<n<32

Byte 89 — T, 44 (=4T) duration of power'enhancement for cm =4T at Upper velocity

This byte shallfspecify the duration/of the power enhancement at the end of each write pulse when the current
mark is a 4T mark for recording-at Upper velocity (see Annex G.2). The value is expressed in fractions of the
Channel bit clgck period asta:number n such that

n:16><Ten%W and  4<n<32

Byte 90 — 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 G.2). 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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Byte 91 — dT| write pulse leading edge shift for previous space =3T at Upper velocity

5434:2008(E)

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

period

as a number n such that

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

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

Th b. ta-chall cn H SRR 1 28 laadiaa dea ahift forth AL e | whan-th PO R—RHE S AL
IS T oTTan SPTTmy e TCautTy CUg ST TOT T WintC POrSTwWwiTCTT T PTT VOO S SPavttwas

recording at Upper velocity (see Annex G.2). The value is expressed in fractions of the-Ch

period

n

As a number n such that

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

Byte 9B — dT| write pulse leading edge shift for previous space =5T at Upper velocity

This byte shall specify the leading edge shift for the write pulse when the' previous space was
recording at Upper velocity (see Annex G.2). The value is expresséd in fractions of the Ch

period

n
Bytes
These

Byte 9

As a number n such that

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

D4 — Reserved - All (00)

bytes shall be set to all (00).

P — Pupper/Plower ratio

This byte shall specify the ratio of the optimized write power at the Upper recording velocity,

the op{imized write power at the.Lower recording velocity speed, Pwo| ower, Where Pwoypper
shall He the write power level without emphasis determined at about the same diamete

expres

Byte 9

5ed as a number nsuch that

Pwo
L 200 x| —mdPPer 5
PWOPrimary

F— Extended Information block 1 Continuation bit / Format number

4T space for
annel bit clock

a 5T space for
annel bit clock

DWOUpper, and

and PWOLower
. The ratio is

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

Byte 9

7 — Reserved

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

Byte 9

8 — Maximum read power, P, at Intermediate velocity

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

that

n=20x(P,—0,7)
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Byte 99 — P|np at Intermediate velocity

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

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

number n such
n=3x (P
Byte 100 — B¢,

This byte shal

Annex |) as a pumber n such that

n =100 x
Byte 101 — dP

This byte shal
write pulses (s

n =200 x
Byte 102 - T|3

This byte shal
Intermediate v
number n such

n=16x |

Byte 103 — Ty

This byte shal
current mark i
expressed in fi

n=16x

Ttop
T

that

ND - 5)

rget at Intermediate velocity

specify the target value for B, Biarget at Intermediate velocity used in the OPC algorith

Btarget +1)
w power enhancement at Intermediate velocity

specify the additional power for the 3T write pulse and for the€ beginning and end of 3
ee Annex G.2) at Intermediate velocity as a number n such that

dPw / Pwo and 0<n<255

write pulse duration for 3T marks at Intermediate velocity

specify the duration of the write pulse when the current mark is a 3T mark for recor
blocity (see Annex G.2). The value is expressed in fractions of the Channel bit clock peri
that

13
ah

p duration of power enhancement at Intermediate velocity

and 16<n<48

5 a 4T or greaterymark for recording at Intermediate velocity (see Annex G.2). The V
actions of the ‘€hannel bit clock period as a number n such that

and 4<n<32

m (see

Il other

ding at
bd as a

specify the duration'of the power enhancement at the beginning of each write pulse when the

alue is

Byte 104 — Tong (

uration or power enhancement forcm 2 at Intermediate velocCity

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

n=16x

56

Tend
T

and 4<n<32

W
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Byte 105 — Tg,q (=4T) duration of power enhancement for cm =4T at Intermediate velocity

This byte shall specify the duration of the power enhancement at the end of each write pulse when the current
mark is a 4T mark for recording at Intermediate velocity (see Annex G.2). The value is expressed in fractions
of the Channel bit clock period as a number n such that

n:16><TendTW and  4<n<32

Byte 106 — T¢ end of cooling gap at Intermediate velocity

This by
value i

Byte 1

This by
recordi
clock p

Byte 1

This by
recordi
clock p

Byte 1

This by
recordi
clock p

::16><T% and  16<n<32
W

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

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

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

P7 — dT)e write pulse leading edge shift for previous space =3T at'Intérmediate velo

te shall specify the leading edge shift for the write pulse when the. previous space was
hg at Intermediate velocity (see Annex G.2). The value is expressed in fractions of {
eriod as a number n such that

P8 — dT) write pulse leading edge shift for previous space =4T at Intermediate velo

te shall specify the leading edge shift fok the write pulse when the previous space was
ng at Intermediate velocity (see Annex G.2). The value is expressed in fractions of t
eriod as a number n such that

P9 — dT) write pulse-leading edge shift for previous space =5T at Intermediate velo

te shall specify the leading edge shift for the write pulse when the previous space was
ng at Intermediate velocity (see Annex G.2). The value is expressed in fractions of t
eriod as@mnumber n such that

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

te shall specify the end of the cooling gap for recording at Intermediate velocity (see Afnex G.2). The

city

a 3T space for
ne Channel bit

city

a 4T space for
ne Channel bit

city

a 5T space for
ne Channel bit

Byte 110 to 127 - Reserved - All (00)

These

bytes shall be set to all (00).
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14.4.2.3.2 Extended information for the “6,6x+” write strategy

These Extended Information blocks specify the parameters for a write strategy usable at speeds of 6,6 times
the Reference velocity (6,6x3,83 m/s) up to 16 times the Reference velocity (16x3,83 m/s)). The write strategy
used at these speeds is a so-called “Castle” write strategy as defined in Annex G.2.

Because of too high rotational speeds at the inner side, the write strategy parameters for the Upper velocity
shall be determined at the outer diameter of the disk (see 9.5).

If the disk cannot be recorded under these “6,6x+” conditions, these El blocks shall not be used (all bytes set
to (00) and related Extended Information indicator bit set to ZERO).

Byte 18 — Ext¢nded Information indicators
This byte shalllbe set to xxxx 11xx indicating Extended Information block 2 and block 3 are in use.
Table 7 — Extended Information block 2
Byte Content Number of
number bytes
128 Continuation bit / Format number 1
129 Reserved - set to (00) 1
130 Lower recording velocity for the parameter set in these El blocks 1
131 Upper recording velocity for the parameter set in these El blocks 1
132 Intermediate recording velocity for the parameter set in these El blocks 1
133 Maximum read power at.Lower velocity 1
134 P\ND at Lower velocity 1
135 Btarget atower velocity 1
136 dPw power enhancement at Lower velocity 1
137 T3 write pulse duration for 3T marks at Lower velocity 1
138 Tiop duration of power enhancement at Lower velocity 1
139 Teng (=5T) duration of power enhancement for cm >5T at Lower velocity 1
140 Tend (=4T) duration of power enhancement for cm =4T at Lower velocity 1
141 T end of cooling gap at Lower velocity 1
142 dTj write pulse leading edge shift for ps =3T at Lower velocity 1
143 dT |, write pulse leading edge shift for ps =4T at Lower velocity 1
144 dT|e write pulse leading edge shift for ps =5T at Lower velocity 1
145 Reserved—sette{00} 4
146 Maximum read power at Upper velocity 1
147 PiND at Upper velocity 1
148 Ptarget at Upper velocity 1
149 dPw power enhancement at Upper velocity 1
150 T3 write pulse duration for 3T marks at Upper velocity 1
151 Tyop duration of power enhancement at Upper velocity 1
152 Teng (=5T) duration of power enhancement for cm >5T at Upper velocity 1
153 Teng (=4T) duration of power enhancement for cm =4T at Upper velocity 1
154 T end of cooling gap at Upper velocity 1
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Table 7 — Extended Information block 2 (concluded)

Byte Content Number of
number bytes
155 dT |, write pulse leading edge shift for ps =3T at Upper velocity 1
156 dT |, write pulse leading edge shift for ps =4T at Upper velocity 1
157 dT |, write pulse leading edge shift for ps =5T at Upper velocity 1
158 Reserved - set to (00) 1
159 Pupper/Plower ratio 1
Table 8 — Extended Information block 3
Byté number Content Number of
bytes
160 Continuation bit / Format number 1
161 Reserved - set to (00) 1
162 Maximum read power at Intermediate yelocity 1
163 P\nD at Intermediate velocity 1
164 Btarget at Intermediate velacity 1
165 dPw power enhancement atintermediate velocity 1
166 T3 write pulse duration for 3T marks at Intermediate velocity 1
167 Tiop duration of power enhancement at Intermediate velocity 1
168 Teng (25T) duration of powerenhancement for cm >5T at Intermediate 1
velocity
169 Teng (=4T) duration of-power enhancement for cm =4T at Intermediate 1
velocity

170 T end of cooling gap at Intermediate velocity 1
171 dT |, write pulse leading edge shift for ps =3T at Intermediate velocity 1
172 dT | write pulse leading edge shift for ps =4T at Intermediate velocity 1
173 dTje write pulse leading edge shift for ps =5T at Intermediate velocity 1

174 to 191 Reserved - All (00) 18

Byte 18 ~(Extended Information block 2 Continuation bit / Format number

This b

which bytes 129 to 159 have the following meaning:

Byte 129 — Reserved

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

Byte 130 — Lower recording velocity for the parameter set in these El blocks

ation block, for

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

N =4 X V| ower El 1 (N rounded off to an integral value)
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It shall be
set to (65) indicating a Lower writing speed of about 25,25 m/s (6,6x).

Byte 131 — Upper recording velocity for the parameter set in these El blocks

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

n =4 X Vypper el 1 (1 rounded off to an integral value)

It shall be
set to (BS indir‘ating an lpper writing speed of about 46 00 m/s (17)() qar

set to (F5] indicating an Upper writing speed of about 61,25 m/s (16x).

Byte 132 — Intermediate recording velocity for the parameter set in these El blocks

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

n=4xVypper el 1 (n rounded off to an integral value)

It shall be
set to (B8) indicating an Intermediate writing speed of about 46,00 m/s.(12x).

Byte 133 — Mgximum read power, P, at Lower velocity

This byte shallfspecify the maximum read power P, in milliwatts-at Lower velocity as a number n such that
n=20x(P,—-0,7)

Byte 134 — P){p at Lower velocity

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

This byte shall|specify the indicative value P,yp of Pwo in milliwatts at Lower velocity and A\yp as a number n
such that

n=3><(PND-5)

Byte 135 — By getat Lower velocity

This byte shallWWﬁWmﬁMWnnex )

as a number n such that

n =100 x (Btarget +1)
Byte 136 — dPw power enhancement at Lower 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 G.2) at Lower velocity as a number n such that

n =200 x dPw / Pwo and 0<n<255
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Byte 137 — T3 write pulse duration for 3T marks at Lower velocity

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

n:16><Tl% and 16<n<48
W

Byte 138 — Ttop duration of power enhancement at Lower velocity

This byte shall specify the duration of the power enhancement at the beginning of each write pulse when the
currenf mark is a 4T or greater mark for recording at Lower velocity (see Annex G.2). The valde is expressed
in fractjons of the Channel bit clock period as a number n such that

n=16><Tt°%W and 4<n<32

Byte 1B9 — Tg,q (25T) duration of power enhancement for cm >5T at Llower velocity

This byte shall specify the duration of the power enhancement at theend of each write pulse when the current
mark i$ a 5T or greater mark for recording at Lower velocity (see*Annex G.2). The value i$ expressed in
fractions of the Channel bit clock period as a number n such that

n=16><Te”dT and 4<n<32
W

Byte 140 — To,,q (=4T) duration of power enhancement for cm =4T at Lower 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 Lower velocity (see Annex G.2). The value is expressed in fractions of the
Channegl bit clock period as a number ri‘such that

n=16><Te”dT and 4<n<32
W

Byte 141 — T¢ end of cooling gap at Lower velocity

This byte shall specify the end of the cooling gap for recording at Lower velocity (see Annex G.2). The value is
expresped in fractions of the Channel bit clock period as a number n such that

nE6xX o4 and 16 <n <40
W

Byte 142 — dT,, write pulse leading edge shift for previous space =3T at Lower velocity

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

n=16><dT% and 0<n<4
W
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Byte 143 — dT

|e Write pulse leading edge shift for previous space =4T at Lower velocity

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

e dT,
n=16x I%W

Byte 144 — dT

and 0<n<4

|e Write pulse leading edge shift for previous space =5T at Lower velocity

This byte shal
recording at L
period as a nu

e T,
n=16x %W

Byte 145 — Reserved - All (00)

These bytes shall be set to all (00).

Byte 146 — Mgximum read power, P, at Upper velocity

This byte shall

n=20x(

Byte 147 — P|\p at Upper velocity

PIND is the st

This byte shall
such that

n=3x(P

Byte 148 — By get at Upper velocity

This byte shall

specity the leading edge shift for the write pulse when the previous space was a o1 ,Sp
pwer velocity (see Annex G.2). The value is expressed in fractions of the Channel'b
mber n such that

and

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

b.—0.7)

rting value for the determination*ofPwo used in the OPC algorithm, see Annex | and Ann

specify the indicative valleyPp of Pwo in milliwatts at Upper velocity and Aj\p as a nu

ND - )

spegcify the target value for B, Btarget at Upper velocity used in the OPC algorithm (see A

ace for
t clock

at

ex K.

mber n

nnex |)

as a number n

such that

n =100 x

(Btarget +1)

Byte 149 — 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 G.2) at Upper velocity as a number n such that

n =200 x

62

dPw / Pwo and 0<n<255
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Byte 150 — 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 G.2). The value is expressed in fractions of the Channel bit clock period as a
number n such that

n=16><T'% and 16<n<48
W

Byte 151 — Ttop duration of power enhancement at Upper velocity

This byte shall specify the duration of the power enhancement at the beginning of each write pulse when the
currenf mark is a 4T or greater mark for recording at Upper velocity (see Annex G.2). The value is expressed
in fractjons of the Channel bit clock period as a number n such that

n=16><Tt°%W and 4<n<32

Byte 1p2 — Tg,q (25T) duration of power enhancement for cm >5T at Upper velocity

This byte shall specify the duration of the power enhancement at theend of each write pulse when the current
mark i$ a 5T or greater mark for recording at Upper velocity (see*Annex G.2). The value i$ expressed in
fractions of the Channel bit clock period as a number n such that

n=16><Te”dT and 4<n<32
W

Byte 153 — Tg,q (=4T) duration of power enhancement for cm =4T 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 Upper, velocity (see Annex G.2). The value is expressed in fractions of the
Channegl bit clock period as a number ri‘such that

n=16><Te”dT ahd 4<n<32
W

Byte 164 — 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 G.2). The value is
expresped in fractions of the Channel bit clock period as a number n such that

nE6xX o4 and 16 <n <40
W

Byte 155 — dT,, write pulse leading edge shift for previous space =3T at Upper velocity

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

n=16><dT% and 0<n<4
W
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Byte 156 — dT) write pulse leading edge shift for previous space =4T at Upper velocity

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

e dT,
n=16x I%W

Byte 157 — dT

and 0<n<4

|e Write pulse leading edge shift for previous space =5T at Upper velocity

This byte shal
recording at U
period as a nu

e T,
n=16x %W

Bytes 158 — Reserved - All (00)

These bytes shall be set to all (00).

Byte 159 - P

This byte shal

the optimized
shall be the

expressed as @ number n such that

n= 200 x

Byte 160 — EXx|

This byte shal
bytes 161 to 1

Byte 161 — Reiserved

This byte is res

pper/P]ower ratio

specity the leading edge shift for the write pulse when the previous space was a o1 ,Sp
pper velocity (see Annex G.2). The value is expressed in fractions of the Channel'b
mber n such that

and

specify the ratio of the optimized write power at the Upper recording velocity, Pwoypp

vrite power at the Lower recording velocity speed, Pwo ower, Where Pwoypper and Pw
write power level without emphasis determined at about the same diameter. The

( l:)W()Upper 1 5]

tended Information bloc¢k 3 Continuation bit / Format number

Pwo Primary

be set to 1000 010%;*indicating Format 5 and this block being a continuation block, fo
D1 have the following meaning:

erved-and shall be set to all (00).

Byte 162 — M3ximum read power, P, at Intermediate velocity

ace for
t clock

er, and

OLower
ratio is

r which

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

that

n=20x(P,—0,7)

Byte 163 — P|\p at Intermediate velocity

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

64
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This byte shall specify the indicative value Pjyp of Pwo in milliwatts at Intermediate velocity and A\\p as a
number n such that

I7=3><(P|ND-5)
Byte 164 — B¢,rget at Intermediate velocity

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

n F 100X Biarget * 1)
Byte 165 — dPw power enhancement at Intermediate velocity

This byte shall specify the additional power for the 3T write pulse and for the beginhing and end of all other
write pplses (see Annex G.2) at Intermediate velocity as a number n such that

n F 200 x dPw / Pwo and 0<n<255
Byte 166 — T|3 write pulse duration for 3T marks at Intermediate yvelocity

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

n=16><T'% and 16<n<48
W

Byte 167 — Ttop duration of power enhancement at Intermediate 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 Intermediate velocity (see Annex G.2]. The value is
expresped in fractions of the Channel bit clock period as a number n such that

n=16><Tt°%W and 4<n<32

Byte 158 — Tg,q {25T) duration of power enhancement for cm >5T at Intermediate velocity

This byte shall-specify the duration of the power enhancement at the end of each write pulse when the current
mark ig a/5T-or greater mark for recording at Intermediate velocity (see Annex G.2). The value |s expressed in
fractions‘of'the Channel bit clock period as a number n such that

n=16><Te”% and 4<n<32
W

Byte 169 — To,q (=4T) duration of power enhancement for cm =4T at Intermediate velocity

This byte shall specify the duration of the power enhancement at the end of each write pulse when the current
mark is a 4T mark for recording at Intermediate velocity (see Annex G.2). The value is expressed in fractions
of the Channel bit clock period as a number n such that

n=16><Te”% and 4<n<32
W
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Byte 170 — T¢ end of cooling gap at Intermediate velocity

This byte shall specify the end of the cooling gap for recording at Intermediate velocity (see Annex G.2). The
value is expressed in fractions of the Channel bit clock period as a number n such that

n=16><T% and 16 <n<40
W

Byte 171 — dT) write pulse leading edge shift for previous space =3T at Intermediate velocity

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

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

Byte 172 — dTj write pulse leading edge shift for previous space =4T at Intermediate velocity

This byte shall specify the leading edge shift for the write pulse when the preyious space was a 4T space for
recording at Intermediate velocity (see Annex G.2). The value is expressedyin fractions of the Chamnel bit
clock period ag a number n such that

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

Byte 173 — dTj, write pulse leading edge shift for previous'space =5T at Intermediate velocity

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

n=16><dT% and 0Sh<4
W
Byte 174 to 191 — Reserved - All (00)

These bytes shall be set to all (00).

15 General description of the Information Zone

The Informatign®Zone, extending over two layers, shall contain all information on the disk relevant fpr data
interchange. The Information Zone may contain one or more sessions (see Clause 23). The Data Zones are
intended for the recording of User Data (see 10.7.1).

The Lead-in Zone contains control information. The Lead-out Zone allows for a continuous smooth lead-out
and also contains control information. The Middle Zones facilitate jumping from Layer 0 to Layer 1 at the end
of the Data Zone on Layer 0.

The Inner and Outer Drive Areas are meant for disk testing.
In the next Clauses 16 to 22 a description is given for a Single-session disk. In such a disk, the Lead-in Zone,

the Data Zone, the Middle Zones and the Lead-out Zone constitute the recordable area in which the
information is recorded using a non-reversible effect. The layout of a Multi-session disk is defined in Clause 23.
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The Information Zone of single-sided and of each side of double-sided disks shall be sub-divided as shown in
Table 9 and Table 10. The radii indicated in Table 9 and Table 10 for some of the Zones are the nominal

values of the centre of the first or last track of the Zone.

Table 9 — Layout of a fully recorded Layer 0 on a Single-session disk (for 80 mm disk see Annex A)

Description Nominal radius PSN of the Number of

in mm first Physical Physical

Sector Sectors
nitrat-Zone Start 22,000 mm - blank

Inner Inner Disk Test Zone start 22,659 mm (024900) 16 384
Drive |Count Zone Run-in start 23,137 mm (028900) 1024
Area i, er Disk Count Zone start 23,166 mm | (028D00) 4 096
Table of Contents Zone start 23,284 mm (029D00) 4 096

Guard Zone 1 start 23,400 mm (02ADO00) 12 672
Reserved Zone 1 (02DES80) 4 096

l Reserved Zone 2 (02EES80) 64

= Inner Disk Identification Zone (02EECO0) 256

-% Lead-in |Reserved Zone 3 (02EFCO) 64

2 Reference Code Zone (02F000) 32

> Buffer Zone 1 (02F020) 480

% Control Data Zone (02F200) 3072

E Buffer Zone 2 (02FE00) 512

start 24,000 mm (030000)

l Data |Data Zone 2 086 912 max
Middle Buffer Zone-3 ?;??uﬁigggcrg? (22D800) max 768
Zone 0 (Reserved Zone (22DB00) max 256

Guard Zone 2 (22DCO00) max | 1b 384 min

Outer Disk Administration Zone | start 58,200 mm (231C00) 4 096
Outer Outer Disk Count Zone start 58,247 mm (232C00) 4 096
Drive |Dummy Zone start 58,294 mm (233C00) 1024
Area Outer Disk-Test Zone start 58 306-mm (234000} 16 384

Guard Zone 3 start 58,493 mm (238000) blank
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Table 10 — Layout of a fully recorded Layer 1 on a Single-session disk (for 80 mm disk see Annex A)

Description Nominal radius PSN of the Number of
in mm first Physical Physical
Sector Sectors
Final Zone end 22,000 mm (FDB700) blank
Inner Inner Disk Test Zone end 22,659 mm (FD7700) 16 384
Drive |Dummy Zone end 23,137 mm (FD7300) 1024
Area |, er Disk Count Zone end 23,166 mm | (FD6300) 4 096
Inner Disk Administration Zone | end 23,284 mm (FD5300) 4 096
end 23,400 mm
<
.% Lead}out 21 249
£
o
(o)
£
=
(&)
E (FD0O0O00)
2 end 24,000nmm
| Data |Data Zone 2 086 912|max
(DD2800) min
end-58,000 mm
Middle Buffer Zone 3 (at full capacity) | (DD2500) min 768
Zone 1 [Reserved Zone (DD2400) min 256
Guard Zone 2 (DCEA400) 16 384 min
Outer Disk Administration Zone | end 58,200 mm (DCD400) 4 096
Outler Outer Disk Count Zone end 58,247 mm (DCC400) 4 096
Drive |Count Zone Run-in end 58,294 mm (DCCO000) 1024
Area 5 ter Disk-Test Zone end 58,306 mm | (DC8000) 16 384
Guard Zone 3 end 58,493 mm -- blank
16.1 Usage pf the Data Zone
Depending onlthe npplir‘aﬁnn, it mighf be necessary to ndnlr_\f the Inngfh of the Data Zone on | ayer 0 eg. to

set the “layer jump” at a predetermined position). In this case the start of Middle Zone 0 shall be shifted
towards the inside of the disk. At the same time, the end of Middle Zone 1 shall be shifted by the same
amount, such that the first address of the Data Zone on Layer 1 is the inverse of the last address of the Data
Zone on Layer 0 (see 16.2). The layer jump is only allowed to be set at an ECC Block boundary. At the
moment of setting, the layer jump shall be contained in the Incomplete Fragment (after the layer jump has
been set, it is allowed to define a Reserved Fragment containing the layer jump; see Clause 24).

The actual last PSN (end_L0) of the Data Zone on Layer 0 shall be recorded in all TOC Blocks (see 17.6.1)
and shall be copied to the Control Data Zone (see 18.8.1) at closing of the first Session of a Multi-session disk
or at finalization of a Single-session disk.

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

Figure 23 — Usage of the Data Zone

For the host/application the Data Zone on Layer 0 and the Data Zone on Layer 1 shall be freated as one
contigyous Data Zone (see Figure 24 and Clause 25). At the moment thé ECC Block located at address

(end_LO) in the Data Zone on Layer 1 has to be recorded, exactly 4\ECC Blocks in the Middle Zone 1

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

Actual last PSN of Data Zone ondayer 0 = (end_LO)
(end_LO) = (22D7FF) and (end_L0) =ABPD2800) unless set otherwise

(030000) (end_LO) fend_LO) (FCFFFF)
«“ . » . LN
contiguous recorqlr\@) of User Data >
LSN O LSN'n-1| [LSN n LSN 2n-1
Lead-in Zone Data Zone on Layer 0 Data Zone on Layer 1 Lead-out Zone
Inner side of disc Inner sidg of disc
< Run-in >

Middle Zone 0} Middle Zone 1
Outer edge of disc

Figure 24 — Contiguity of Data Zones

16.1.1 |Additional Testing Zone on Layer 1 (optional)

Drives [for,several reasons might prefer to do a power calibration on Layer 1 as close as possible to the start of
the Data.Zone on Layer1. Therefore, in cases where the inner edge of the Middle Zones is moved inwards
over a considerable distance, an additional OPC area consisting of a Count Zone, a Count Zone Run-in and a
Test Zone may be created immediately connected to the Guard Zone 2 on Layer 1 (see Figure 25). Such an
additional OPC area can only be created if the distance between the Guard Zone 2 (which in this case shall
be exactly 16 384 Physical Sectors) and the Outer Drive Area 1 becomes larger than 1 344 EEC Blocks.

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

17.6.1, byte Daa).

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

<

Data Buffer |Reserved| Guard
Layer 1 Zone Zone 3 Zone 2
number of ECC Blocks 48 I 16 1024 1344 N
) Middle Zone "|Additional| Empty
Test Zone

-

| Count Zone

Run-in

Test Zone

<7
Outer Drive Area

T

256

64

1024

Figure 25 — Additional Testing Zone on Layer 1

If the layer jurmp (see 16.1) has been set before to an address < (070000), no Additional Testing Zone ghall be

applied.

16.2 Physical Sector Numbers (PSNs)

The PSNs on ¢ach recording layer increase by 1 for each next Physical Sector in the tracking directionfon that

layer (see Figyre 26). The first Physical Sector of the Data Zone ond_ayer 0 shall have PSN (030000).

The Physical $ector Numbers on Layer 1 are derived from the-Sector numbers at the same radial posi|tion on

Layer O by inverting its bits, viz. changing from ZERO to ONE and vice versa. The highest Physical
Number in the|Data Zone on Layer 0 (end_L0) shall be such-that the inverted value is a multiple of 16.

NOTE

|

Physical
Sector
Number

(FD000O) /f(FCFFFF)

Address on Layer 1
(end_LO)

(XXHKKK)

Lead-out
Zone Data Zone
Lead-in Data Zone
Zone
(XXxxxx)

(030000)

(end_LO)j

Address on Layer 0

Sector

The|Physical Sector Number of the first Physical Sector of the Data Zone is large enough so as to pfevent a
Physical Sector Number < 0 to occur anywhere on the disk.

Middle —
Zone

Radius——>

70

Figure 26 — Physical Sector numbering
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Both layers have an Inner Drive Area. The Inner Drive Areas are located in the innermost zone of the disk and
are used by the drive for performing disk tests and OPC algorithms. They shall consist of the parts shown in

Figure 27 and Figure 28.

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

decimal notation.

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

Physical Sector 149 759

Initial Zone

Physical Sector 149 760

Physical Sector 166 143

Inner Disk Test Zone
16 384 Physical Sectors

Physical Sector 166 144

Physical Sector 167 167

Count Zone Run-in
1 024 Physical Sectors

Physical Sector 167 168

Physical Sector 171 263

Inner Disk Count Zone
4 096 Physical Sectors

Physical Sector 171 264

Physical Sector 175 359

Table of Contents Zone
4 096 Physical Sectors

Physical Sector 175 360

PHysical Sector 16 601 855

Lead-in,Zone

Figure 27 —nner Drive Area on Layer 0

Lead-out Zone

PHysical Sector 16 601 856

PRhysical Sector 16 605.951

Inner Disk Administration Zone
4 096 Physical Sectors

PRhysical Sector 16 605,952

PHysical Sector.16'610 047

Inner Disk Count Zone
4 096 Physical Sectors

PRhysical Sector-16 610 048

PhHysical Sector 16 611 071

Dummy Zone
1 024 Physical Sectors

PRhysieal"Sector 16 611 072

Inner Disk Test Zone

Physical Sector(0248KF)
Physical Sector:(024900)

Physical-Sector (0288FKF)
Physical’Sector (028900)

Physical Sector (028CFF)
Physical Sector (028Dp0)

Physical Sector (029CFF)
Physical Sector (029D0)

Physical Sector (02ACFF)
Physical Sector (02ADP0)

Physical Sector (FD52FF)
Physical Sector (FD53D0)

Physical Sector (FD62FF)
Physical Sector (FD63D0)

Physical Sector (FD72FF)
Physical Sector (FD73D0)

Physical Sector (FD76FF)
Physical Sector (FD77D0)

Physical Sector 16 627 455

16 584 Physical Sectors

Physical Sector 16 627 456

Final Zone

17.1 Initial Zone / Final Zone

These Zones shall remain blank.
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17.2 Inner Disk Test Zones

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

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

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

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

17.3 Count Zone Run-in / Dummy Zone

These areas W
Inner Disk Col

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

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

17.4 Inner Disk Count Zones

4 096 Physical Sectors reserved for counting the number of OPC algorithms perfermed in the Inner [Disk Test
Zone (see Annex |). Each Disk Count Zone shall only comprehend the Disk Test.Zonée located on the spme layer.

Whenever an

ECC Block or part of it in the Inner Disk Test Zone has been fecorded, the ECC Block ghall be

flagged by reqording 4 Physical Sectors in the Inner Disk Count Zone.¢Thése 4 Physical Sectors ghall be
rding to the rules specified in 13.1 and the underlying subClauses, 13.2, 13.4, 13.5 and 13.6,

formatted accq

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

The relation b¢tween the first Physical Sector number PSN|pT.of the used ECC Block in the Inner Digk Test
Physical Sector numbers PSN|pc to PSN|pg #3 of the 4 Physical Sectors in the Innger Disk

Zone and the

Count Zone is [determined by the following mathematicah€xpressions:

PSNipc = {(PS

PSNipc = {(PS

NipT) — (024900)}/(04) + (028D00) for Layer 0, and

NipT) — (FD7700)}/(04) + (FD6300) for Layer 1.

17.5 Inner Disk Administration Zone

4 096 Physica

Zone shall be filled with all Main-Data set to (00).

Sectors to be used for optional drive specific information. The first 16 physical sectorg of this

Table 11 — General format of Disk Administration ECC Blocks

PhysicalkSector of | Main Data BP | Description
eagh“Adm. Block
0 Dg to D3 Content Descriptor
0 D4 to D7 Reserved and set to (00)
0 Dg to D3g Drive ID
0 D4q to Dg3 Reserved and set to (00)
0 D4 to D2 947 | Drive Specific
1to 15 Do - D2 047 Drive Specific

72
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Physical Sector 0 / bytes Dg to D3 — Content Descriptor

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

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 pytes shall contain the drive ID as specified in 26.1, bytes Dg to D3g.

Physigal Sector 0 / bytes D4 to Dg3 — Reserved

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

Physigal Sector 0 / bytes Dgg to D2 947 — Drive Specific

These |bytes may be used to store Drive Specific information. TheZfermat is not defined and can be freely
choser] by the drive manufacturer.

Physigal Sectors 1 to 15 / bytes Dg to D2 947 — Drive Specific

These |bytes may be used to store Drive Specific information. The format is not defined and can be freely
choser] by the drive manufacturer.

17.6 Table of Contents (TOC) Zone

4 096 Physical Sectors to store information about the locations of Sessions and recordings of the disk. The
first 16|physical sectors of this Zone shallbe filled with all Main Data set to (00).

This Zone consists of 3 parts:

— parf1: consists of 127*ECC Blocks (TOC Blocks) to be used to store the locations| of all Closed
Sessions,

— parl2:  consistsiof 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 for Layer |,

— parl 3:, (_ 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 for Layer (.

17.6.1 Table of Contents Blocks

Whenever the host/application sends a request to set the layer jump position or 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 127 TOC Blocks have been used, no additional Sessions
shall be added (see also 24.2 and 24.3).

The format of the TOC Blocks shall be as defined in Table 12.
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Table 12 — Format of the TOC Blocks

Physical Sector Main Data Description number
of TOC block byte position of bytes
0 Do to D3 Content Descriptor 4
0 D4 to D7 Reserved and set to (00) 4
0 Dg to D3g Drive ID 32
D40 Reserved and set to (00)
0 D41 to Dg3 Actual last PSN of 3
Data Zone
Dyq Flag bits
D45 to Da7 Actual last PSN of 3
Data Zone on Layer 0
0 D4g to Dg3 Reserved and set to (00) 16
0 Dg4g to D79 TOC Item 0 16
0
0 De4+ix16 to D79+ix16 TOC Item i 16
0
0 De4+(N-1)x16 t0 D79+(N-1)x16 TOC Item N1 16
0 De4+Nx16 to D2 047 Reserved and.set to (00) | 1 984 - Nx16
1to3 Do to D2 047 Extensionifor TOC Items 3x2 048
or
Reserved and set to (00)
4to7 Do to D2 047 Repetition of Sectors 0 to 3 4x2 048
(recommended) or
Reserved and set to (00)
8 to 11 Do to D2 047 Repetition of Sectors 0 to 3 4x2 048
(recommended) or
Reserved and set to (00)
12 to 15 Do to Ds p47 Repetition of Sectors 0 to 3 4x2 048
(recommended) or
Reserved and set to (00)

Physical Sector 0 / bytes)Dg to D3 — Content Descriptor

These bytes identifysthe TOC Block and shall be set to (544F4300), representing the characters “TOC” and
the version nulnber 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 D39 — Drive ID
These bytes shall contain the drive ID as specified in 26.1, bytes Dg to D3g.

Physical Sector 0 / byte D49 — Reserved

This byte is reserved and shall be set to (00).
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Physical Sector 0 / bytes D44 to D43 — Actual last PSN of Data Zone
These 3 bytes shall specify the PSN of the last Physical Sector in the Data Zone.
Initially this field shall be set to (FCFFFF).

After closing the first Session this field shall be set to (FCFFFF) or (F8FFFF) according to the length of the
Partial Lead-out (see 26.2).

After finalization of the disk this field shall be set to the real last PSN of the Data Zone (can also be on Layer 0
if Layer 1 does not contain any user data).

Physigal Sector 0 / byte D44 — Flag bits

Bits b7|Jto b1  Reserved
These bits shall be set to all ZERO.

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

Physigal Sector 0 / bytes D45 to D47 — Actual last PSN of Data-Zone on Layer 0 (end_L0)

These [3 bytes shall specify the PSN of the last Physical Sector in the Data Zone on Layer 0. I{ not requested
differenptly by the host/application, this address shall be _sét to (22D7FF) (see 16.1 and for 80 mm disk see
Annex|A).

The hqgst/application can request to set this field\foa specific value (setting the layer jump aff some specific
position), as long as the first Session on the disk has not been closed. In such case the drive shall create a
(first) TIOC Block including this requested value which shall be < (22D7FF), but without any TOQ Item included.

Once the value of this field has been 'set, it shall not be changed until finalization of the disk jJand it shall be
copied|to all TOC Blocks recorded at'later occasions.

At finaljization of the disk the value of this field shall be kept unchanged if it is less than the Actpal last PSN of

Data Zpne (the actual user.recordings extend beyond the layer jump onto Layer 1); else this fi¢ld shall be set
to the §ame value as the@Actual last PSN of Data Zone (see also Figure 37 and Figure 38).

Physigal Sector 0./bytes D4g to Dg3 — Reserved

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

Physiqal\Sector 0 / bytes Dgg to Dy g47 — TOC Items

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

Physical Sectors 1 to 3 / bytes Dg to D2 g47 — Extension for TOC Items or Reserved

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

Physical Sectors 4 to 15 / bytes Dg to D2 947 — 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 12 to 15.
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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

Iltem byte position Description Number of bytes

Bg to Bo TOC Item descriptor 3

B3 Session Status 1

B4 Session number 1

Bs to By Session start address 3

Bg to B1g Session end address 3
B11 toB12 Last Fragment number in 2

Session
B13 to B1s Reserved and set to (00) 3

The TOC Blogk shall contain a TOC Item for each Closed Session on the(disk. The TOC Iltems shall be
ordered with ifcreasing numbers and addresses.

TOC Item bytes Bg to Bo — TOC Item descriptor

These 3 bytes(|identify the item type and shall be set to (544349), representing the characters “TCI”.

TOC Item byt¢ B3 — Session Status

This byte shal| indicate the Status of the last Sessiont It shall be set to (00) in all TOC Items, excep} in the
TOC ltem desgribing 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) in the last TOC Item, the last:Session shall be the final Session on the disk. The disk hgs been
Fully Finalized|(see Clause 22) and adding new Sessions is not allowed (see 24.3).

TOC Item byt¢ B4 — Session number

This byte shall[specify the-sequence number of the Session specified in this item.

TOC Item byt¢s Bs.to'B7 — Session start address

These 3 bytes|shdll specify the PSN of the first Physical Sector in the Data Zone of the Session spegified in
this item.

TOC Item bytes Bg to B4g — 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.

TOC Item bytes B4 to B12 — 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).
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TOC Item bytes B13 to B15 — Reserved

These

17.6.2

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

Recorded Area Indicators (optional)

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 Physical Sectors, each area corresponding to one ADIP word. The 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.

2 times
allowin
used fi
of an
regions

Whens
actual

1 024 Physical Sectors have been reserved for this “bitmap” purpose (each set of 1.024
g to divide each layer of the disk into maximum 256 regions. The Recorded AreaIndi
om the outer side of the TOC Zone towards the inner side of the TOC Zone (see Eigure
HF-detection” the recorder can find the locations of the Recorded Area Indicators and
which contain recorded ECC Blocks.

ver the disk is ejected from a drive supporting this option, the Recordéd,Area Indicators
btatus of the recordings on the disk.

Recorded Area Indicators (identified by &heir PSNs)

for one layer),
cators shall be
29). By means
determine the

shall reflect the

TOC
Blockg

(02A500)- |(02A504)- (02AB00)- |(02ABQ4)- (02ACF8)- |(02A(

-(02A503)| -(02A507) -(02AB03)| -(02AB07) -(02ACFB)| -(024

LFC)- | Guard
CFF)| Zone 1

17.6.2.

Each r

corresponds to one“Recorded Area Indicator. All regions that contain one or more recorded EQ

be indi

In mathematical form:

indicated areas

(FCD800)- |(FCB000)- (032800)- |(030(
-(FCFFFF)|-(FCD7FF)| " -(034FFF)| -(03

00)-
D7FF)

Blank Recorded

Figure 29 — Use of Recorded Area Indicators

1 Recorded Areadndicators for Layer 0
egion of 640 ECE-Blocks between PSN = (030000) and PSN = (22D7FF) (theoretical lin

Cated by their Recorded Area Indicator.

it = (2AFFFF))
C Blocks shall

if the

Recorded Area Indicator composed of the Physical Sectors with PSNRra| to PSNRa|

recorded, then the region between:

PSN =

{(02ACFC)-(PSNRA)}*(A00)+(030000) and
PSN = {(02ACFC)-(PSNRa|)}<(A00)+(0327FF)

contains recorded ECC Blocks,

or in decimal notation:

PSN =

{175 356 - PSNRa|}x2 560 + 196 608 and
PSN = {175 356 - PSNRA}*2 560 + 206 847.

© ISO/IEC 2008 — All rights reserved
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17.6.2.2 Rec

orded Area Indicators for Layer 1

Each region of 640 ECC Blocks between PSN = (DD2800) (theoretical limit = (D50000)) and PSN = (FCFFFF)
corresponds to one Recorded Area Indicator. All regions that contain one or more recorded ECC Blocks shall
be indicated by their Recorded Area Indicator.

In mathematical form:

if the Recorded Area Indicator composed of the Physical Sectors with PSNra| to PSNRa| + 3 has been

recorded, then

the region between:

PSN = {(02A8FEPSNRATIXAOO+DB50606and

contains recor

or in decimal n

PSN = {174 33

18 Lead-in

The Lead-in Z
shown in Figun

The Physical
hexadecimal 3
notation.

A maiden disk
the first Sessid

PSN = {(02A8FC)-(PSNRA|)}X(A00)+(D527FF)
Hed ECC Blocks,

otation:

2 - PSNRA[}*2 560 + 13 959 168 and
PSN = {174 332 - PSNRA[}*2 560 + 13 969 407.

Zone

bne is located on Layer 0 at the inner side of the\nformation Zone. It shall consist of th
e 30.

Sector Number of the first and last Physical Sector of each part is indicated in Figur
nd decimal notation and the number of*Physical Sectors in each part is indicated in g

does not have any data recorded-in the Lead-in Zone. After finalization of the disk or clqg
n, the Lead-in Zone shall be recorded according to 18.1 to 18.9.

e parts

b 30 in
ecimal

sing of

78
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Physical Sector 175 359
Physical Sector 175 360

Physical Sector 188 031
Physical Sector 188 032

Physical Sector 192 127
Physical Sector 192 128

Physical Sector 192 191
Physical Sector 192 192

Inner Drive Area

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

Reserved Zone 1
4 096 Physical Sectors

Reserved Zone 2
64 Physical Sectors

lnner Disk ldentification Zone

ISO/IEC 25434:2008(E)

Physical Sector (02ACFF)
Physical Sector (02AD00)

Physical Sector (02DE7F)
Physical Sector (02DES80)

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

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

Physical Sector 192 447
Physical Sector 192 448

Physical Sector 192 511
Physical Sector 192 512

Physical Sector 192 543
Physical Sector 192 544

Physical Sector 193 023
Physical Sector 193 024

Physical Sector 196 095
Physical Sector 196 096

Physical Sector 196 607
Physical Sector 196 608

18.1 Guard Zone 1

This Guard Zone is used to create a minimum amount of Lead-in Zone required for compatib

256 Physical Sectors

Reserved Zone 3
64 Physical Sectors

Reference Code Zone
32 Physical Sectors

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

Control Data Zone
3 072 Physical Sectors

Buffer Zone 2
512 Physical Sectors

Data\Zone

Physical Sector (02EFBF)
Physical Sector (02ERCO)

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

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

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

Physical Sector (02FDFF)
Physical Sector (02FE00)

Physical Sector (02FFFF)
Physical Sector (030000)

Figure 30 — Lead-in Zone

shall cpntain 12 672 Physical Sectors, all filled with Main Data set to (00).

18.2 Reserved Zone1

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

18.3 Ilteserved Zone 2

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

18.4 Inner Disk Identification Zone

lity. This zone

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

18.5 Reserved Zone 3

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

© ISO/IEC 2008 — All rights reserved
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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 Contro| Data Zone

This Zone sh3gll consist of 3 072 Physical Sectors from 192 ECC Blocks. The content of the/16 Hhysical
Sectors of each ECC Block is repeated 192 times. The structure of a Control Data Block shall’'be as shown in
Figure 31.

Physical format information
2 048 bytes

Disk manufacturing information
2 048 bytes

Content provider information

14 x 2 048 bytes

Figure 31 — Structure of a Control Data Block

18.8.1 Physigal format information

This informatign shall comprise the 2 048 bytes shown in Table 13. It contains disk and format information.

Table 13 — Physical format information

Byte number Content Number of pytes
0 Disk Category and Version Number 1
1 Disk size 1
2 Disk structure 1
3 Recording density 1
41015 Data Zone allocation 12
16 General Flag bits 1
17 Disk Application Code 1
18 Extended Information indicators 1
19 to 26 Disk Manufacturer ID 8
27 to 29 Media Type ID 3
30 Product revision number 1
31 number of Physical format information bytes in use in ADIP up to byte 63 1
3210 63 Basic write strategy parameters for Layer 0 32
64 to 95 Extended Information block O for Layer 0 32

80 © ISO/IEC 2008 — Al rights reserved


https://iecnorm.com/api/?name=b44f4db5d02be4d594a1a955b3f1da2b

ISO/IEC 25434:2008(E)

Table 13 — Physical format information (concluded)

Byte number Content Number of bytes
96 to 127 Extended Information block 1 for Layer 0 32
128 to 159 Extended Information block 2 for Layer 0 32
160 to 191 Extended Information block 3 for Layer 0 32
192 to 223 Extended Information block 4 for Layer 0 32
224 to 247 Extended Information block 5 for Layer 0 24
248 to 251 Start of Session 4
252 to 255 End of Session 4
756 DiskCategory and Verston Number 1
257 Disk size 1
258 Disk structure 1
259 Recording density 1
2601to 271 Data Zone allocation 12
272 General Flag bits 1
273 Disk Application Code 1
274 Extended Information indicators 1
275]to 282 Disk Manufacturer ID 8
283[to 285 Media Type ID 3
286 Product revision number 1
287 number of Physical format information bytes'in use in ADIP up to byte 63 1
288[to 319 Basic write strategy parameters for Layer 1 32
3201to 351 Extended Information block O for Layer 1 32
352 to 383 Extended Information block 1 for Layer 1 32
384 1to 415 Extended Information block 2 for Layer 1 32
416[to 447 Extendedtnformation block 3 for Layer 1 32
4481to 479 Extended Information block 4 for Layer 1 32
480to 503 Extended Information block 5 for Layer 1 24
504 tto 507 Reserved — All (00) 4
508to 511 Reserved — All (00) 4
512 tp 2 047 Reserved — All (00) 1536
The information_in/bytes 0 to 255 have the same definitions and shall have the same contents as bytes 0 to
255 of [the Physical format information in the ADIP Aux Frames on Layer 0 as defined in Tabl¢ 3 and 14.4.2,
except|the following bytes:
Byte 1l—-Disk-size-and-maximum-transferrate
Bits b7 to by same as 14.4.2
Bits b3 to bg shall specify the maximum read transfer rate.

These bits may be set to one of the following values (depending on the maximum read-out

speed needed by the application):

0000: specify a maximum transfer rate of 2,52 Mbits/s (See note at 31.3)
0001: specify a maximum transfer rate of 5,04 Mbits/s (See note at 31.3)
0010: specify a maximum transfer rate of 10,08 Mbits/s

1111: specify no maximum transfer rate is specified.

All other combinations are reserved and shall not be used.

© ISO/IEC 2008 — All rights reserved
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Bytes 4 to 15 —

Bytes 4 to 8

Bytes 9 to 11

Data Zone allocation
same as 14.4.2

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

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

shall be set to (FCFFFF) or (F8FFFF) to specify PSN 16 580 607 or 16 318 463 (see
Clause 22, 24.2 and 24.3) as the last possible Physical Sector on the disk for the storage of

User Data.

Bytes 12

Bytes 13 to 15

Byte 16 — Gen
Bit by
Bit bg

Bit b

Bits b4 to bo

9

3

NOTE Whe
Zone 2 contains|

Bytes 248 to 2
Byte 248

Bytes 249 to 2

Bytes 252 to 2

same as 14.4.2

shall specify the Sector Number of the actual last Physical Sector of the Pata Z

Layer 0. These 3 bytes shall be equal to bytes Dy5 to D47 of Sector 0 of the, TOC Bloc
17.6.1) in the Table of Contents Zone.

n closing the first Session, drives not designed to handle VCPS might set bit b5 = 0 even whe
VCPS related information (recorded before by some other drive).

51 — Start of first Session

shall be set to.(00).

of the first Session (see Clause 23).

55,<£ End of first Session

bne on
Ks (see

eral Flag bits
same as 14.4.2
same as 14.4.2
shall specify if Buffer Zone 2 in the Lead-in Zone contains VCPS related information,
shall be setto 0, indicating no VCPS related.infoermation is present in Buffer Zone 2,
shall be setto 1, indicating Buffer Zone 2 contains VCPS related information as defined in
the VCPS System Description (see Annex'P).
ame as 14.4.2

h Buffer

b1 shall be,set\to (030000) to specify PSN 196 608 of the first Physical Sector of the Data Zone

Byte 252

Strattbesetto(007:

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

Session (see Clause 23).

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

The remaining

82

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

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

18.8.3

These

Content provider information

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

Under no circumstance may data received from the host be recorded in this field.

18.9
This re
related
VCPS

reques

If no
Zone s|

Whens

19 D

Two tin

The st
Addres
locatio

Buffer Zone 2

corded Zone shall consist of 512 Physical Sectors from 32 ECC Blocks. During use of

information may be recorded to these 32 ECC Blocks, according to the’ specificatior]
System Description (see Annex P). Such VCPS related information) shall only be 1
ted by the host/application.

CPS related information is copied to these locations then the)yMain Data of the Data
hall be set to all (00).

ver Buffer Zone 2 has been recorded, also the first EC€'Block of the Data Zone shall be

ata Zone
hes 2 086 912 Physical Sectors for the storage of user data (for 80 mm disk see Annex A
brt radius of the Data Zone on Layer 0 and Layer 1 is determined by the location of

s (00C000) and (F74A00) respestively and the maximum/minimum end radius is detq
h of Physical ADIP Address (08B600) and (FF4000) respectively (see 14.4.1.1, bit 2 to 23

20 M

Both |
in Figu
is indi
Sector:

Norma
Zone

ddle Zones

vers have a Middle Zone located at the outer side of the disk. They shall consist of the
e 32 and Eigure 33. The Physical Sector Number of the first and the last Physical Sect

ated in Figure 32 and Figure 33 in hexadecimal and decimal notation and the numk
in each part is indicated in decimal notation (for 80 mm disk see Annex A).

ly'the Middle Zones shall be located opposite each other, meaning that the end addres

ices when these

ber in this field.

the disk VCPS
s given in the
ecorded when

Frames in this

recorded.

).

Physical ADIP
rmined by the
and 13.7.1).

parts specified
or of each part
er of Physical

5 of the Middle
1 Layer O (also

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

Partial

Lead-out on Layer 1.
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Data Zone on Layer 0
Physical Sector 2 283 519 max Physical Sector (22D7FF) max
Physical Sector 2 283 520 max Buffer Zone 3 Physical Sector (22D800) max
768 Physical Sectors
Physical Sector 2 284 287 max | with Main Data set to (00) | Physical Sector (22DAFF) max
Physical Sector 2 284 288 max Physical Sector (22DB00) max

Reserved

Physical Sector 2 284 543 max 256 Physical Sectors Physical Sector (22DBFF) max
Physical Sector 2 284 544 max Guard Zone 2 Physical Sector (22DC00) max
min 16 384 Physical Sectors
with Main Data set to (00)
(remaining sectors are
PHysical Sector 2 300 927 | _allowed to be unrecorded) | Physical Sector (231BFF)
Physical Sector 2 300 928 Physical Sector (231C00)
Outer Drive Area

Figure 32 — Middle Zone on Layer 0

Outer Drive Area
Physical Sector 14 476 287 Physical.Sector (DCE3FF)
Physical Sector 14 476 288 Guard Zone 2 Physical)Sector (DCE400)
min 16 384 Physical Sectors
with Main Data set to (00)
(remaining sectors are
Physica| Sector 14 492 671 min| allowed to be unrecorded) | Physical Sector (DD23FF) min
Physica| Sector 14 492 672 min Physical Sector (DD2400) min

Reserved Zone

Physica| Sector 14 492 927 min | 290 Physical Seetars | oy, i) Sector (DD24FF) min
Physica| Sector 14 492 928 min Buffer Zane-3 Physical Sector (DD2500) min
768 Physical*Sectors
Physica| Sector 14 493 695 min | with Main Data set to (00) | Physical Sector (DD27FF) min
Physica| Sector 14 493 696 min Physical Sector (DD2800) min
DataZone on Layer 1

Figure.33 — Middle Zone on Layer 1

The Middle Zgnes shall be recorded completely when the Session that passes the layer jump podition is
closed (end address of Closure > (end_LO), see Figure 34) or when the disk is finalized, whichever of the two
happens first.

Partial (end_LO) I Middle
Lead-out Zone Closure \4 | Zone 1
ayefi N \w unrecorded .(
I AR=30mm |
Spacer | (F90000) (end_LO)\ || Middle
Lead-in Zone Closure \4 | Zone 0
Layer O W >.
|
R =24 mm '
nominal

Figure 34 — Example of closing a Session crossing the layer jump
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20.1 Buffer Zones 3

These recorded Zones shall consist of 768 Physical Sectors. The outermost possible start location of Buffer
Zone 3 is (22D800) on Layer 0 and (DD2500) on Layer 1 (for 80 mm disk see Annex A). The Main Data of the
Data Frames in this Zone shall be set to all (00).

20.2 Reserved Zones

256 Ph

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

20.3 Guard Zones 2

These
contairi
Data Z

These
the Re

If the t

Sector
or this

21 0

Both Iz

bne of each layer (to cope with radial misalignments of inner and outer diameters of the [0
zones shall contain a minimum of 16 384 Physical Sectors filled with MainvData set to
5

ptal storage capacity of the disk is not fully used, the Guard Zong.2 can be extended
5 filled with Main Data set to (00) to fill up the gap up to a certain’radius or up to the Ou
jap can be left unrecorded. The choice for these options is leftto the drive manufacturer

Guard Zones are used as a protection for separating test writing zones from (info
ing user data. They also provide for a recorded area on the opposite layer, at any)pos

erved Zone (for 80 mm disk see Annex A).

lter Drive Areas

yers have an Outer Drive Area. The Outer DriveAreas are located in the outermost z

rmation zones
ition within the
Data Zones).

(00), adjoining

with Physical

ter Drive Area,

bne of the disk

and ar¢ used by the drive for performing disk tests and OPC algorithms. They shall consist of the parts shown

in Figu

The Physical Sector Number of the first and’last Physical Sector of each part is indicated in

Figure
in deci

Unuse

21.1 (

Two tifnes 4 096 Physical Sectors to be used for optional drive specific information. The fi

sectorg
as the

re 35 and Figure 36.

36 in hexadecimal and decimal notation and the number of Physical Sectors in each pa
mal notation (for 80 mm disk seetAnnex A).

] ECC Blocks in the Outer-Drive Area shall be left unrecorded (also at finalization of the g

Duter Disk Administration Zones

of these Zones shall be filled with all Main Data set to (00). These zones can be used in
nner Disk~Administration Zone (see 17.5).

Figure 35 and

t are indicated

isk).

st 16 physical
the same way
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Physical Sector 2 300 927
Physical Sector 2 300 928

Physical Sector 2 305 023
Physical Sector 2 305 024

Physical Sector 2 309 119
Physical Sector 2 309 120

Physical Sector 2 310 143
Physical Sector 2 310 144

Middle Zone

Outer Disk Administration Zone
4 096 Physical Sectors

Outer Disk Count Zone
4 096 Physical Sectors

Dummy Zone
1 024 Physical Sectors

Quter Disk Tost Zaone

Physical Sector (231BFF)
Physical Sector (231C00)

Physical Sector (232BFF)
Physical Sector (232C00)

Physical Sector (233BFF)
Physical Sector (233C00)

Physical Sector (233FFF)
Physical Sector (234000)

Physical Sector 2 326 527
Physical Sector 2 326 528

Physical Sector 14 450 687
Physical Sector 14 450 688

Physical Sector 14 467 071
Physical Sector 14 467 072

Physical Sector 14 468 095
Physical Sector 14 468 096

Physical Sector 14 472 191
Physical Sector 14 472 192

Physical Sector 14 476 287
Physical Sector 14 476 288

21.2 Outer Disk CountZones

4 096 Physical

16 384 Physical Sectors

Guard Zone 3
Blank

Guard Zone 3
Blank

Outer Disk Test Zone
16 384 Physical Sectors

Count Zone Run-in
1 024 Physical Séctors

Outer Disk Count Zone
4 096 Physical Sectors

Outer Disk Administration Zone
4 096 Physical Sectors

Middle Zone

Physical Sector (237FFF)
Physical Sector (238000)

Figure 35 — Outer Drive Area on Layer 0

Physical Sector (DC7F FF)
Physical Sector (DC8000)

Physical Sector (DCBFFF)
Physical Sector (DCC000)

Physical Sector (DCC3FF)
Physical Sector (DCC400)

Physical Sector (DCD3FF)
Physical Sector (DCD400)

Physical Sector (DCE3FF)
Physical Sector (DCE400)

Figure 36 — Outer Drive Area on Layer 1

Sectors-(for 80 mm disk see Annex A) reserved for counting the number of OPC alg

brithms

performed in the Oater Disk Test Zone (see Annex |). Each Disk Count Zone shall only comprehend the Disk

Test Zone locdted’on the same layer.

Whenever an ECC Block or part of it in the Outer Disk Test Zone has been recorded, the ECC Block shall be
flagged by recording 4 Physical Sectors in the Outer Disk Count Zone. These 4 Physical Sectors shall be
formatted according to the rules specified in 13.1 and the underlying subClauses, 13.2, 13.4, 13.5 and 13.6,
whereby the Main Data bytes and the Pl and PO bytes (see 13.3) can be chosen freely.

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 PSNopc +3 of the 4 Physical Sectors in the Outer Disk
Count Zone is determined by the following mathematical expressions (for 80 mm disk see Annex A):

PSNope = {(PSNoDT) — (234000)}/(04) + (232C00) for Layer 0, and

PSNopc = {(PSNopT) — (DC8000)}/(04) + (DCC400) for Layer 1.

86
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21.3 Dummy Zone / Count Zone Run-in
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These areas with the size of 1 024 Physical Sectors each are meant as a Run-in / Buffer area between the
Inner Disk Count Zone and the Inner Disk Test Zone and shall be left unrecorded.

21.4 Outer Disk Test Zone

16 384 Physical Sectors (for 80 mm disk see Annex A) on each layer reserved for drive testing and OPC
algorithms (see Annex |). The order in which these Physical Sectors shall be used is

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

— on

soon |

avar 1 fram tha innar cida af tha dick taowvarde tha attar cido of tha diclke
Fay e H o e e Stae-otRe-aiStoWaraStHe-oute-Siae-6Re-aiSK;

oth layers from the highest address towards the lowest address.

21.5 Guard Zones 3

These

Zones shall remain blank.

22 Lead-out Zone

The Lsg
Zone i
radius

P3,4 mm nominal, all recorded with Main Data set toy(00).

22.1 Lead-out Zone at finalization

At fina
Zone.

last PSN of Data Zone

ad-out Zone is located at the inner side of the disk on Layer 1. The minimum length ¢
5 21 248 sectors, ranging from address (FDO00O) at radius 24,0 mm nominal to addres

ization (see 24.3) all remaining blank area-of the Data Zone shall be recorded as addi

f the Lead-out
s (FD5300) at

ional Lead-out

|
|
Layer1 N\ Nt Nt
Lead—out Zone Data Zone | Middle Zong
Spacer | :
Lead-in Zone! Data Zone IMiddle Zone
Layer O V >
| |
R=24 mrln last PSN of Data Zone on Layer O RI =58 mm
nominal nominal

Figure 37 — Example of Finalized disk

If a disk only containing data on Layer O has to be finalized, then the Middle Zones shall be recorded at a
position immediately adjoining the end of the user data on Layer 0. All remainder of Layer 1 shall be recorded
as Lead-out Zone.

© ISO/IEC 2008 — All rights reserved
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Layer 1 N \\“I\\

Le?d-out Zone

Spacer |
Lead-in Zonel Data Zone
Layer O V 5 S
| P
R=24mm |ast PSN of Data Zone on Layer 0 R =58 mm
nominal = last PSN of Data Zone nominal

22.2 Lead-o

At closing of th
For this Partial
1) anominal
nominal td

2) anextend

Figure 38 — Example of Finalized disk with only data on Layer 0

it Zone at closing of first Session

e first Session (see 24.2) a Partial Lead-out Zone shall be created on Layer (see Figy
Lead-out there are two options:

Partial Lead-out made up of 21 248 sectors, ranging from address\(FD0000) at radius 2
address (FD5300) at radius 23,4 mm nominal,

ed Partial Lead-out made up of 283 392 sectors, ranging frantaddress (F90000) at radiu

30,4 mm pominal to address (FD5300) at radius 23,4 mm nominal.

If the laye
Zone shal

[ jump (see 16.1) has been set before to an address <.(@70000), no extended Partial Lea
be applied.

re 39).

1,0 mm

o

d-out

The pointer to the end of the Data Zone as recorded in the Control Data Zone (see 18.8.1, byte 9 to 11] and in
the Table Of Gontents Blocks (see 17.6.1, Physical Sector.Q’/ bytes D44 to D43) shall be set accordingly.
Partial (end_LO). | Middle
Lead-out Zone : Zone 1
ayer 1 N \j unrecorded :
| AR =30 mm !
Spacer | (L(F90000) (end_LO), | Middle
Lead-in Zohe! Data Zone Closure \: Zone 0
ded
Layer 0 V >. unrecor ,
| i
R = 24 mm Closure with extended '
nominal Partial Lead-out
Partial (eRd—E0)——Mideie
Lead-out Zone, \I Zone 1
ded I
Layer 1 N unrecor |
| !
Spacer (FDO00O (end_LO) | Middle
Lead-in Zone} Data Zone Closure \: Zone 0
unrecorded Y|
Layer O V >. :
R =24 m'm Closure with nominal '
nominal Partial Lead-out
Figure 39 — Lead-out options at closing of first Session
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23 Multi-session Layout
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To enable data retrieval by Read-Only devices, the disk should have a Lead-in Zone, no blank areas in the
Data Zone, and some form of Lead-out Zone. However one also wants to have the ability to append additional
data to a partially recorded disk. For this purpose the following Multi-session concept is specified.

On a Multi-session disk there can exist more than one session. A session with an Intro and a Closure is called
a Closed Session. The first Session shall be preceded by a Lead-in Zone instead of an Intro Zone, the final
Session shall be followed by a Lead-out Zone instead of a Closure Zone. Once a Lead-out Zone has been

recorded, the disk is called “finalized” and no additional recordings to the disk shall be allowed.

The general layout of a Multi-session disk is shown in Table 14.

A sessjon with a partially recorded Lead-in or Intro Zone and no Lead-out or Closure Zone-is galled an Open
Sessioh. All sessions must be Closed Sessions, except for the last one, which is allowed to be an Open
Sessioh. User Data can only be appended to an Open Session. If all session are closed, @ new|Open Session

has to pe created first (see 24.1).

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

Sessiops shall have an Intro as defined in 23.1. Every Closed Session shall have a Closure as

except|for the Final Session, which shall have a Lead-out as defined in Clause 22.

Sessiops (and also their Intro’s and Closures) are allowed to span the:layer jump (see also 16.1)).

Table 14 — Layout of the Information Zone-of a Multi-session disk

defined in 23.3,

Sedsion |Zone Description Number of
Phygical Sectors
Inner Drive Area |-- --
Reserved Zane 2 64
Lead-in Inner Disk Identification Zone See Clause 18 256
Sesgion 1 Control Data Zone 3072
Buffer Zone 2 512
Data Data Zone min 16
Closure Buffer Zone. C — See 23.3 768
— Outer Session Identification Zone 256
Buffer Zone A 64
Intro Inner Session Identification Zone See 23.1 256
. Session Control Data Zone 640
SeSﬁlon 2 Buffer Zone B 64
Data Data Zone min 16
Closure Buffer Zone. c — See 23.3 768
- Outer Session Identification Zone 256
(N < 127) |Data Data Zone min 16
Lead-out | See Clause 22
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23.1 Intro

Each new Session that occurs after the first Session, shall start with an Intro Zone consisting of a Buffer
Zone A, an Inner Session Identification Zone, a Session Control Data Zone and a Buffer Zone B.

All Physical Sectors in the Intro Zone shall have bits bo7 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).

23.1.1 Buffer Zone A

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

23.1.2 Inner $ession ldentification Zone
256 Physical $ectors reserved to store information about the Sessions. Each set of 16 Physical "Sectofs from
one ECC Block is either a Disk Control Block (DCB) (see Clause 26) or recorded with all (Q0)-Main Data. Each

ECC Block in this Zone following one recorded with all (00) Main Data shall also be recorded with all (00) Main
Data.

23.1.3 Sessian Control Data Zone

This Zone shall consist of 640 Physical Sectors from 40 ECC Blocks. The content of the 16 Physical $ectors
of each ECC Hlock is repeated 40 times. The structure of a Control Data Block shall be as shown in Figure 31.

23.1.4 Buffer|Zone B

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

23.2 Data Zone

Each Data Zone shall consist of a multiple of 16 Physical Sectors, with a minimum of 16. The first Data Zone
shall start at PSN (030000). If needed (e.g. forilling 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 fcan be
padded with Dpta Frames containing all (00)"Main Data.

23.3 Closur

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

All Physical Se¢ctors._inithe Closure Zone shall have bits b27 to b26 of the Data Frame set to ZERO [ZERO,
identifying the [ClosUre Zone as if it was a Data Zone (see 13.1.1).

23.3.1 Buffer Zone C

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

23.3.2 Outer Session Identification Zone

Each set of 16 Physical Sectors from one ECC Block is either a Disk Control Block (DCB) (see Clause 26.2)
or recorded with all (00) Main Data. The contents of this Zone shall be equivalent to the contents of the Inner
Identification Zone of the same Session.
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24 Sequential recording in Fragments

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

24.1 Opening a Session

New data can be added to the disk by appending to an Open Session. If there is no Open Session, a new
Session has to be opened (see Table 15).

A new [Session is opened by recording Buffer Zone A plus an SDCB (Session Disk Control Blogk: see 26.2) in
the firsf 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).

Once the first ECC Block of the Data Zone is recorded, also Buffer Zone B of the,Intro (or Buffer Zone 2 of the
Lead-ip Zone in case of the first Session) shall be recorded.

24.1.1 |Incomplete Fragment
When ho Reserved Fragments (see 24.1.2) are created, all the remaining area of the Data Zone following
Buffer Zone B is called the Incomplete Fragment. In the presence. of Reserved Fragments, all the remaining
area ofl the Data Zone following the last Reserved Fragment is/called the Incomplete Fragment.

Until the Incomplete Fragment is closed (see 24.1.4), there shall be no Fragment item (see [26.2.1) for the
Incomplete Fragment in any SDCB.

Table 15 — Details ‘of opened Session n (example)

Data Data Zone User Data
. Buffer Zone C 48 ECC Blocks with (00
Session n-1
Closure Outer Session 16 ECC Blocks with DCBs
Identification Zone and/or (00|
Buffer Zone A 4 ECC Blocks with (00)
Inner Session 1 ECC Block with an S)CB
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

24.1.2 Reserved Fragments

To allow for later on adding data, preceding already recorded User Data (such as for instance File System
information), it is possible to create so-called Reserved Fragments. All Reserved Fragments in the Open
Session shall be contiguous and non-overlapping, while the first Fragment shall start immediately after the
end of Buffer Zone B.
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Between any 2 Fragments there shall be 1 ECC Block for Run-in purposes. This ECC Block does not belong
to any of the Fragments, and shall be recorded after the end of Reserved Fragment i at the same time the first
ECC Block of Fragment (i+1) is recorded. (see Figure 40)

Session K-1

Session K open session K with

»

Fragm. n-1 Closure

Inc.Fragm. (n+1) 1 Reserved Fragment

l¢
<

Intro Res.Fragm. n

Run-in
open session K with
Session K-1 Session K Reserved Fragment
» | <€ added afteor writi
Fragm.n-1 Closure | Intro Res.Fragm.n  Res.Fragm.n+1  Inc.Fragm. (n+2) Incomplete Fragment.(
l< 5 e

»le >
> >

Run-in Run-in closing Session K
Sessi¢n K-1 Session K Session K+1
Fragm. n-1 Closure | Intro Fragm. n Fragm. n+1 Fragm. n+2 Closure |/ \ntro
> > »le » e » e »le 1% »le
> < <t ,i‘ ,i‘ > < > <
Run-in Run-in

241.21 Adg
If a new Res
Fragment and
defined Reser
Fragment. An
item indicating

Figure 40 — Creating Reserved Fragments

ing a Reserved Fragment

erved Fragment is defined, this Fragment @hall start from the beginning of the Incg

h+1)

mplete

at least include all data that have already<been written to the Incomplete Fragment. The newly

ed Fragment shall be Fragment n+1, wihere n is the number of the previously last (Re

served)

ew SDCB shall be recorded in the Identification Zone of the Session including a new Fragment

the start and end addresses of the,added Reserved Fragment (see 26.2.1).

Reserved Fragments can only be added. as'long as the number of free locations for SDCBs in th

Identification 4
preserved for ¢

The area foll
Fragment (n+2

24.1.3 Recorg

User Data ad

one of the current Session*is larger than one. The last free location for an SDCB ha
losing the Session.

pwing the newly\ defined Reserved Fragment is designated to be the new Incg

).
ing User Data in Fragments

ded \to' the Data Zone shall be linked immediately to previously written User Data

Incomplete Frg

gment or to previously written data in one of the Reserved Fragments.

Inner
to be

U\

mplete

in the

24.1.4 Closing a Fragment

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

When the Incomplete Fragment is closed, a new SDCB shall be recorded in the Identification Zone of the
Session including a new Fragment item indicating the start and end addresses of the (formerly) Incomplete
Fragment (see 26.2). This formerly Incomplete Fragment shall not have unrecorded areas.

The area after the formerly Incomplete Fragment can be designated as the new Incomplete Fragment is case
more User Data has to be added. For consistency reasons a Run-in Block shall be taken into account
between the new Incomplete Fragment and the formerly Incomplete Fragment.
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24.2 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 parts 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 40).

The numbering of the Fragments shall be continuous over all Sessions (see Figure 40).

At closing of the first Session a Partial Lead-out Zone as specified in Clause 22 shall be recorded.

At cloging of the Session crossing the layer jump the Middle Zones as specified in Clauge 20 shall be
recorded.

When the Session to be closed is the 1271 Session, then the disk shall be Fully Finalized, instead of closing
the Sesgsion (see 24.3).

Also when the remaining free space on the disk after closing the Session, will become less than 128 ECC
Blocks|(2 048 Physical Sectors), the disk shall be Fully Finalized, instead, of closing the Session|(see 24.3).

24.2.1 |Lead-in/Intro Zone

The SIDCB shall be updated, including the Incomplete Fragment as the last Fragment (n+2 in the example of
Figure 40). In case multiple SDCBs have been recorded, the last written SDCB is the valid one.

In the lLlead-in Zone the Control Data Zone shall be according to 18.8.

In each Intro the Session Control Data Zone shall be recorded with 40 ECC Blocks according to the format
specifigd in 18.8 with the following settings:

Physigal Format Information:

Bytes 0 to 247 — same as in 18.8.1
These bytes contain a copy of the Physical format information for Layer 0.
Bytes 248 to 251 — Start of current Session

Byte 248 shall be set to (00).

Bytes 249 t0-251 shall specify the Sector Number of the first Physical Sector of the Dafa Zone of the
current Session (see Clause 23).

Bytes-252-te-255—FEnd-of-eurrent-Session

Byte 252 shall be set to (00).

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

Bytes 256 to 511 — same as in 18.8.1
These bytes contain a copy of the Physical format information for Layer 1.

Bytes 512 to 2 047 — Reserved - All (00)

These remaining bytes have no relation to the ADIP information and shall be set to all
(00).
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Disk manu

facturing information: see 18.8.2

Content provider information: see 18.8.3

24.2.2 Closure Zone

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

24.3 Finalizing the disk
When the disk is being finalized, a Lead-out Zone according to Clause 22 shall be recorded instead of a

describing the

25 Assignr

Logical Sector|
the first PSN (
PSN (FCFFFF

Let the total ca
where C 7
Layer O (s

The relation bg

on Layer (: LSN = PSN — (030000)

on Layer 1

26 Disk Control Blocks

Disk Control

interchange bg¢tween the data interchange parties. DCBs are recorded in the Inner and Outer Identi

Zones of the d
DCB is defineq

26.1 General format-of Disk Control Blocks

The Main Datg

last Session shall be set accordingly (see 17.6.1.1: TOC ltem, byte B3).

hent of Logical Sector Numbers (LSNs)

Numbers (LSNs) shall be assigned contiguously increasing by one fron7 LSN 0, startir]
D30000) to PSN (end_L0O) on Layer 0 and then continuing uninterrupted from PSN (end
on Layer 1 (see Figure 24).

pacity of the two layers of the disk be = 2C,
(end_LO) - (02FFFF) and (end_LO) is the actual last PSN of the Data Zone on
ce 16.1).

tween LSN and PSN shall be

- LSN = PSN - (FD0000) + 2C

ECC Blocks are provided” as a structure on the disk to include additional informaf

sk and the Sessians."All DCBs shall have the same format for the first 40 data bytes. A
to reflect the status of the Session(s).

of ,each Disk Control Block shall be according to Table 16.

g from

_TJ) to

ion for
fication
special

If a Disk Cont

rol blocK has 10 be updated, a substitute DUB shall be written immediately tollowing

he last

written DCB in the Inner Disk/Session Identification Zone. If more than one DCB with the same Content
Descriptor are present, then the one with the highest address is the only valid one of that type. Once a
Session has been closed, the DCBs of that Session can no longer be updated.
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Table 16 — General format of each Disk Control Block

Physical Sector | Main Data BP | Description
of each DCB
0 Do to D3 Content Descriptor
0 D4 to D7 Unknown Content Descriptor Actions
0 Dg to D3g Drive ID
0 D40 to Do g47 | Content Descriptor Specific
1to 15 Do - D2 047 Content Descriptor Specific

Bytes
If set tq
the

The
(00

Al
Tah

If set tq

this|

All othgr values for the Content Descriptor are réserved.

Each 1
unwritt

Each
Sessio
have b

Bytes

These
drive (i
32 indi

Do to D3 - Content Descriptor

DCB is unused.

DO0000).

Femaining bytes, Dy to Do g47 of Physical Sector 0 and Dg to D gg47 of Physical Se

en DCB location.

N shall have an identical*'BCB in the Outer Identification Zone of the respective Sessi
een substituted need not'to be present in the Outer Identification Zone).

D4 to D7 - Unknown Content Descriptor Actions

(00000000)

Content Descriptor of all subsequent DCBs in this Inner or Outer{ldentification Zone

le 16 shall be set to (00).
(53444300)
DCB shall be as defined in 26.2.

ew DCB added to the Inner or the Outer Identification Zone shall be written at the

revailing DCB with a Content Descriptor not set to (00000000) in the Inner Identifica

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

e. the.content descriptor is not set to a known assigned value). These bytes form a fiel
vidual bits.

shall be set to

ctor 1 to 15 in

first available

fion Zone of a
pn (DCBs that

nknown to the
d consisting of

Bits b31 to bg

Bit bs

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.
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Bit by

Bit b1

Bit bg

Formatting,

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

DCB read protect,

if set to ONE, the information in this DCB is meant for use by the drive only and

shall not be transferred outside the drive,
else it shall be set ZERO.

Data Zone write,

Bytes Dg to D

Bytes Dg to D3
this unique dri

— Bytes Dg tg

from the G( set + SPACE according to Standard ISO/IEC 4873. Trailing bytes not used shall be set

— Bytes Doy
shall be re
Trailing byt

— Bytes D3g t
number.

Bytes Dyg to |

Bytes specifieq

Physical Sectors 1 to 15: Bytes Dg:.to D2 947 Content Descriptor Specific

Bytes specifieq

26.2 Format

The Lead-in o

if set to ONE, recording shall not be allowed in the Data Zone,
else it shall be set to ZERO.

3g Drive ID

e identifier shall be as follows:

es not used shall be set to (00).

0 D3g shall contain a unique serial numberof the drive. The 4 bytes shall form one 32-bi

Do 047 Content Descriptor Specific

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

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

of the Session DCB (SDCB)

Session and {

[ Intro”Zone of an Open Session shall contain an SDCB describing the structure of thI

g shall contain a unique descriptor, identifying the drive that has written,the DCB. The format of

D23 shall identify the manufacturer of the drive. This name shall be represented by chgracters
to (00).

o0 D35 shall identify the model name/type number_ of\the drive. This model name/type pumber
presented by characters from the GO set + SRACE according to Standard ISO/IEC 4873.

binary

Open
Inner

Identification Zone shall be updated and a copy shall be written to the Outer Identification Zone. The SDCB'’s

shall have the

Physical Sect

content as defined in Table 17.

or 0 / bytes Dg 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.
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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 cannot be reformatted, writing to the Data Zone shall not be allowed, while transferring
the DCB information from the drive to the host computer is allowed.

Table 17 — Format of the SDCB

Physical Sector Main Data Description number
of ECC block byte position of bytes
0 Dg to D3 Content Descriptor 4
0 D4 to D7 Unknown Content Descriptor 4
Actions
0 Dg to D3g Drive ID 32
0 D40 to Dg1 Session number 2
0 D42 to Dg3 Reserved and set to (00) 22
0 Dg4 to Dgs Disk ID (in Lead-ipr Zonhe only) 32
0 Dgg to D127 Application-Dependent 32
0 D12g to D143 Session Item 0 16
0
0 D128+ix16 t0 D143+ix16 Session Item i 16
0
0 D128+(N-1)x16 to Session Item N-1 16
D143+(N-1)x16
0 D128+Nx16 t0 Do ga7 Reserved and set to (00) 1920 - Nx16
1t03 Do to D2 g47 Extension for Session Items 3xR 048
or
Reserved and set to (00)
4to7 bBp.to D2 047 Repetition of Sectors 0 to 3 4xp 048
(recommended) or
Reserved and set to (00)
8 to 11 Do to D2 047 Repetition of Sectors 0 to 3 4xP 048
(recommended) or
Reserved and set to (00)
12 to.15 Do to D2 047 Repetition of Sectors 0 to 3 4xp 048
(recommended) or
Reserved and set to (00)

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

Physical Sector 0 / bytes D4g to D44 — Session number

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

Physical Sector 0 / bytes D42 to Dg3 — Reserved

These bytes are reserved and shall be set to (00).
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Physical Sector 0 / bytes Dggq to Dgs — Disk ID

In the SDCB in the Inner Disk Identification Zone in the Lead-in Zone of the disk, these 32 bytes shall be
recorded with a random, statistically unique, 256-bit binary number at initialization of the disk (opening of the
first Session). In the SDCB in the Inner Session Identification Zone in the Intro of each next Session, bytes

Dg4 to Dgs shall be set to all (00).

Physical Sector 0 / bytes Dgg to D127 — Application dependent

This field shall consist of 32 bytes and is reserved for use by the application to store information such as
specific copy protection data. If this setting is not specified by the application, the bytes shall be set to (00).

In each Sessign these bytes may be set independently.

Physical Sector 0 / bytes D128 to D2 947 — Session Iltems

These bytes are grouped in units of 16 bytes each. Each unit of 16 bytes may contain-one of two d

types of Sessipn Items:

— type 1: spegifies the Fragments in the current Session,

— type 2: spegifies the start and end addresses of all previous Sessions.

All Session ltefns shall be ordered in the SDCB according to their type, number (first type 1, then type 2).

All bytes not containing Session Items shall be set to (00).

Physical Sectors 1 to 3 / bytes Dg to D3 947 — Extension for Session Items or Reserved

These bytes may hold additional Session Items.

All bytes not cpntaining Session ltems shall be’set to (00).

Physical Sectprs 4 to 15/ bytes Dg to.Dp 047 — 3 Repetitions of Sectors 0 to 3 or all Reserved

For robustnesg reasons it is recommmended to repeat the content of Sectors 0 to 3 in Sectors 4
Sectors 8 to 11 and in Sectors 1210 15.

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

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

26.2.1 Sessionlitems

ifferent

o 7, in

26.2.1.1 type 1: Fragment item

ltem byte position Description Number of bytes
Bo to Bo Fragment item descriptor 3
B3 to By Fragment number 2
Bsg to By Fragment start address 3
Bg to B1g Fragment end address 3
B11 to Bys Reserved and set to (00) 5
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An SDCB shall contain a Fragment item for each Reserved Fragment in the Session. If there are no Reserved
Fragments, there shall be no Fragment items.

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

When closing a Session, a new SDCB, including a Fragment item for the Incomplete Fragment, is written in
the Inner Identification Zone of the current Session, immediately following the last SDCB.

The Fragment items shall be ordered with increasing numbers and addresses. The last written SDCB in the
Inner Identification Zone is the valid SDCB.

Fragment item bytes Bg to Ba — Fragment item descriptor

These B bytes identify the item type and shall be set to (465247), representing the characters “HRG”.

Fragmgnt item bytes B3 to B4 — Fragment number
These [2 bytes shall specify the sequence number of the Fragment. The\numbers of the Fragments shall be
contigyous over all Sessions and increment by one for each subsequént'Fragment. The first Ffragment in the

first Sg¢ssion shall have sequence number 1 and the first Fragment in each next Sessiony shall have a
sequernce number that is one higher than the number of the last Fragment in the preceding Sesgion.

Fragment item bytes Bs to B7 — Fragment start address

These [3 bytes shall specify the PSN of the first Physical Sector belonging to the Fragment specified in this
item.

Fragment item bytes Bg to B1g — Fragment.end address

These [3 bytes shall specify the PSN of the last Physical Sector belonging to the Fragment specified in this
item.

Fragment item bytes B14 to B15'— Reserved

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

26.2.1.2 type 2: Previous Session item

Item-byte Description number
position of bytes
Bg to Bo Previous Session item descriptor 3
B3 Reserved and set to (00) 1
Ba Previous Session number 1
Bs to By Previous Session start address 3
Bg to B1g Previous Session end address 3
B11to B1s Reserved and set to (00) 5

An SDCB shall contain a Previous Session item for each Session preceding the current Session. The SDCB
of the first Session shall not contain a Previous Session item. The Previous Session items shall be ordered
with increasing addresses.
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Previous Session item bytes Bg to B — Previous Session item descriptor

These 3 bytes identify the item type and shall be set to (505253), representing the characters “PRS”.
Previous Session item byte B3 — Reserved

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

Previous Session item byte B4 — Previous Session number

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

Previous Session item bytes Bs to B7 — Previous Session start address

These 3 byteq shall specify the PSN of the first Physical Sector in the Data Zone of therRPrevious $ession
specified in thig item.

Previous Session item bytes Bg to B1g — Previous Session end address

These 3 byteq shall specify the PSN of the last Physical Sector in the Data.Zone of the Previous $ession
specified in thig item.

Previous Session item bytes B4 to B45 — Reserved

These 5 bytes|are reserved and shall be set to (00).

27 General
All recordings |shall occur only in grooved areas~The groove centreline is deviated from the averagge track
centreline witl a phase modulated sine-wave Physical addressing information can be decoded frgm this
phase modulated wobble.

The format of the groove information on-the disk is defined in 14.4. Clause 29 specifies the requirements for
the signals fro grooves on both layers; as obtained when using the Reference Drive as defined in Clafise 9.

28 Method |of testing

28.1 Enviromment

All signals in Glause 29 shall be within their specified ranges with the disk in the test environment conditions
defined in 9.

28.2 Reference Drive

All signals specified in Clause 29 shall be measured in the indicated channels of the Reference Drive as
defined in Clause 9. The drive shall have the following characteristics for the purpose of these tests.

28.2.1 Optics and mechanics

The focused optical beam shall have the properties defined in 9.2 a) to i). The disk shall rotate as specified in 9.5.
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28.2.2 Read power

The optical power incident on the read-out surface of the disk (used for reading the information) shall be
0,7 mW = 0,1 mW.

28.2.3 Read channels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + I2) related to the total 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 amount of light in the two halves of the exit pupil of the objective lens. These channels can be
implemented as given in Clause 9.

For mlasurement of the push-pull and track cross signals, the read channel signals shall-te filtered by a
18t ordpr LPF with a fo(-3 dB) of 30 kHz.

For megasurement of the wobble signal, the read channel signals shall be filtered by a 18t ordler Band Pass
Filter with frequency range (-3 dB): 25 kHz, slope +20 dB/decade to 4,0 MHz,-slope —20 dB/decpade.

28.2.4 (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;

the radial tracking error between the focus of the optical beam’and the centre of a track shall not exceed 0,022 pum.
28.3 Definition of signals

All signals are linearly related to currents through a photo detector, and are therefore linearlyf related to the
optical|power falling on the detector.

0 level

—
radial position

on land on groove

Figure 41 — Signals from grooves in the Read Channels when crossing the tracks
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Push-pull signal

The push-pull signal is the filtered sinusoidal difference signal (/1 — I2) in Read Channel

2, when the focus of

the optical beam crosses the tracks. The signal can be used by the drive for radial tracking.

Track cross signal

The track cross signal is the filtered sinusoidal sum signal (/1 + /2) in Read Channel 1, when the focus of the

optical beam crosses the tracks.

Wobble signal

The wobble signal hy is the filtered sinusoidal difference signal (/1 — /2) in Read Chan
meets the minimum tracking requirement.

29 Characteristics of the groove signals
29.1 Phase ¢epth

The phase depth of the groove on each layer shall not exceed 90°.

29.2 Push-pull signal

The peak-to-pg¢ak value of the push-pull signal PP shall meet thé.following requirements:

(-l )y
4+ 12 )t (4 +12)in /2

a) on Layer D before recording: 0,28 < <0,60

(11_I2)pp

<0,60
l(l'] +12)max +(I1 +12)minJ/2

on Layer | before recording: 0,30 <

The max variation of the_ push-pull signal within one layer before

PPmax_PPmin <015
PPmax+PPmin

. (I'I - I2 )pp
b) on both Igyers after recording: 0,30 < [ <080

(I1 + I2 )max + (I1 + I2 )minJ/2

nel 2, whileythe drive

recording shall be:

c) Ratio of push-pull signal of unrecorded groove to push-pull signal of recorded groove within one layer

shall be in the range of: 0,60 < PPbefore <110

after

29.3 Track Cross signal

The Track Cross signal for the unrecorded disk is not specified.

29.4 Normalized wobble signal

The deviation from the track centreline shall be measured by the normalized wobble signal. The amount of

distance that the centre of the wobble groove deviates from the average track centrel
according to Annex M.

ine can be calculated
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The wobble signal shall be measured in an empty track during the monotone wobble part, at locations where
the amplitude is not enhanced due to the positive interference of the wobble from adjacent tracks and where
the other layer is unrecorded.

The normalized wobble signal shall be

0,15SMSO,30
(I1_I2 Pp

At locations where the amplitude of the wobble signal is enhanced due to the positive interference of the
wobble from adjacent tracks, the maximum wobble signal shall be

/ .
ppp-max 5 g

/\4 ,pPp-min

29.5 Characteristics of the wobble

The ayerage Narrow band SNR of the wobble signal before recordingsshall be greater thgn 45 dB. The
measufement shall be made using a resolution bandwidth of 1 kHz. At'the location of the megasurement the
other layer shall be unrecorded.

The ayerage Narrow band SNR of the wobble signal after recording shall be greater than 36 dB. The
measufement shall be made using a resolution bandwidth of4 kHz. At the location of the megasurement the
other layer shall be recorded.

30 Method of testing

The fofmat of the information on the disk is defined in Clause 13. Clause 31 specifies the requitements for the
signalg from recorded marks on both layers, as obtained when using the Reference Drive| as defined in
Clausg 9.

This Clause 31 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 gre covered by
Claus¢g 33 and Clause 34 and following.

30.1 Environment

All sigmnals in 312:2'to 31.2.6 shall be within their specified ranges with the disk in the test environment
conditipns defined in 8.1.1.

30.2 Ilteference Drive

All signals specified in 31.2.2 to 31.2.6 shall be measured in the indicated channels of the Reference Drive as
defined in Clause 9. The drive shall have the following characteristics for the purpose of these tests.

30.2.1 Optics and mechanics

The focused optical beam shall have the properties defined in 9.2 a) to i). The disk shall rotate as specified in
9.5.

30.2.2 Read power

The optical power incident on the read-out surface of the disk (used for reading the information) shall be
0,7 mW £ 0,1 mW.
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30.2.3 Read channels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + I2) related to the total 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 amount of light in the two halves of the exit pupil of the objective lens. These channels can be
implemented as given in Clause 9.

For measurement of the push-pull and track cross signals, the read channel signals shall be filtered by a

18t order LPF with a fo(-3 dB) of 30 kHz.

The signal from Read channel 1 is not equalized except when measuring jitter. The threshold level for
binarizing the fread signal shall be controlled to minimize the effects of mark and space size changes|due to
parameter varlations during writing. Jitter measurements shall be made using the Read Chanpel)1with the
characteristics|in Annex E.

30.2.4 Tracking

During recording and during the measurement of the signals, the axial tracking errof between the focug of the
optical beam gnd the recording layer shall not exceed 0,20 um,;

the radial tracKing error between the focus of the optical beam and the centré-of a track shall not exceed 0,022
um when runn|ng at the Reference velocity and shall not exceed 0,045 umxwhen running at a higher velocity.
NOTE At hjgh recording or playback velocities, advanced servo systems'might be needed to achieve tracking errors
below these makximum values.

30.2.5 Scannijng velocity

All write tests|are performed at the velocities of the disk defined in 14.4.2. The disk shall be tested at all
Primary/Lower}, Intermediate and Upper speeds withthe related write strategy.

All read tests gre performed at the Reference velocity.

30.3 Write cpnditions

Marks and spdces are written on the\disk by pulsing a laser.

30.3.1 Write gulse waveform

The laser power is modulated according to the write pulse waveforms given in Annex G.

A 3T to 14T mprk.is written by applying a multiple-pulse train of short write pulses or by applying a sing|e write
pulse.

The recording power has two basic levels: the Write power (Pw) and the Bias power (Pb), which are the
optical powers incident at the entrance surface of the disk and used for writing marks and spaces.

In case of the single write pulse, a power enhancement dPw can be applied depending on the type and the
length of the pulses; furthermore for optimum cooling of the recording layer after writing a mark, the power
shall be switched to the lowest possible level (Pc) for some time immediately following the write pulse (see
Annex G.2).

The value of the Pw power level shall be optimized according to Annex |.

The actual Pw power level shall be within 5 % of its optimum value.
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The optimized recording powers, Pwo and Pbo shall meet the following conditions.

Ppeak = Pwo in case no power enhancement is applied and

Write power

ISO/IEC 25434:2008(E)

Ppeak = Pwo + dPwo(max applied for any mark) in case power enhancement is applied.

For the basic write strategy defined in 14.4.2.2:

Ppeak < 30,0 mW for 650 nm <A < AIND
Ppeak < 35,0 mW for \)Np <A <665 nm

Fg

For the

Pwo >

Pbo =

r the “3,3x+” write strategy defined in 14.4.2.3.1:

for speeds up to and including 6x:

Ppeak < 45,0 mW for 650 nm <A <AIND
Ppeak < 53,0 mW for \\Np <A <665 nm

for speeds up to and including 8x:

Ppeak < 50,0 mW for 650 nm <A < AIND
Ppeak < 58,0 mW for \\Np <A <665 nm

“6,6x+” write strategy defined in 14.4.2.3.2;
for speeds up to and including 12x:

Ppeak < 65,0 mW for 650 nm < A<XIND
Ppeak < 75,0 mW for AIND < A 665 nm

for speeds up to and including*16x:

Ppeak < 80,0 mW for 850 nm <A <AIND
Ppeak < 90,0 mW, for AIND <A <665 nm
Ppeak < 100,0-mW for 665 nm < A <670 nm

10 mW at A =4ND

D,7 + 0,1(mW

Pco < 1),1 mwW

30.3.3

Write power dependency on wavelength

The change of the optimum write power Pwo induced by a change of the laser wavelength (see Annex K)

shall meet the following condition for each recording layer of the composite disk

0 < (dPwo/dL)/(PIND/AMND) < 25

(dPwo/dA averaged over the wavelength range from 645 nm to 670 nm)
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30.3.4 Write power window

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 way:

— the jitter is measured as a function of the write power Pw at the inner diameter of the Data Zone and at the
outer diameter of the Data Zone; in general those two curves will not coincide (see Figure 42),

— the single write power window is defined as the power range (Pypper,n - Plower,n) Where the jitter curve
concerned is below 9 % (see Figure 42),

— the net wrife power window is defined as the power range where both jitter curves’are below 9

NOTE

the requi

NWP

example in

the requirgment for the normalized net write power window is:

NWP

in which
lowest po

the above T

rement for each normalized single write power window is:

F)upper,n - I:)Iowe-r,n

Vg = >0,12
(Pupper,n + Plower,n )/2

Figure 42, where the net power window = Pypper,1 - Plower,2),

I:)upper,m - F)Iower,n

VN = >0,10 ,
(Pupper,m + Plower,n )/2

Pupper,m is the highest power at which both jitter‘Curves are below 9 % and Pjower,n
ver at which both jitter curves are below 9 %

equirements shall be fulfilled on both layersiand at all defined recording velocities

jitter (%)T
15—+

single power window 1

12—

IS W e S

|

net power window I
>
|

|

6 (N jitter(power) jitter(power)

single power window 2
<« p

Vo (see

is the

|
|
|
at inner diametelr at outer diameter
|
|
|
|
|
|

|
1 { Wrte power

—_—

Plower,1 |:)Iower,2 Pupper, 1 upper,2

Figure 42 — Example of the write power windows

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 %.
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Write power shift for layer L1 due to recording on layer LO

Depending on the recorded/unrecorded status of layer LO, the optimum write power for layer L1 might exhibit
some difference. This difference shall fulfil the following requirement:

P
0,95<

WonL1,unrecL0 <105.

WonL1,recL0

30.4 Measurement conditions

The test for jitter shall be carried out on any group of five adjacent tracks, designated (m-2), (n

n-1), m, (m+1),

(m+2),
velociti

For me
The Jit
Write r

Read t

31 C

The fol

31.1 (

The av

146,6 nm £ 1,4 nm

31.2 Definition of signals

All sign
the opt

31.21

The HF

in the Information Zone of the disk. The jitter shall be measured on recordings mg
es specified in 14.4.2.2, byte 32 and 33 and in the Extended Information blocks definedU

asurement of jitter the system described in Annex E shall be used.
er shall be measured according to the following procedure:
Andom data on all five tracks as specified in 30.3.1.

ne data of track m under the conditions specified in 30.2.

naracteristics of the recorded signals

owing signals shall be measured, after recording with the write conditions as specified in

Channel bit length

erage Channel bit length over each RUN shall be

als are linearly related*to currents through a photo-diode detector, and are therefore lin
cal power falling-on.the detector.

High frequency signals (HF)

- signal-is obtained by summing the currents of the four elements of the photo detector 3

Read

informatien’on the recording layer.

Channel 1. These currents are modulated by the effects of the marks and spaces re

de at the two
nder 14.4.2.3.

30.3.1.

parly related to

s generated in
presenting the
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31.2.2 Modulated amplitude

The modulated amplitude /414 is the peak-to-peak value of the HF signal generatéd by the largest mg
(see Figure 43). The peak value 144 shall be the peak valde)of the HF signal befg
modulated amplitude /3 is the peak-to-peak value generated-by the shortest mark and
Level is the signal level obtained from the measuring device' when no disk is inserted.
all meet the following requirements under all conditions, “also such as when recording

space lengths
coupling. The
lengths. The O
parameters sh
been made at

’1y > 0,60
l1an

Within one lay

Within one rev

31.2.3 Signal

The signal asy

different speeds.

and ’?/ > 0,20
14

b, (/14Hmax _114Hmify

b
14Hmax

blution, (M4Hmax _I14Hmiry
14Hmax

<0,25

<0,15

asymmetry

mmetry shall meet the\following requirement:

141 + 1140 J3uF 5L

-0,05<

2 2 <4015

L4

Figure 43 — Signals from spaces and marks in Read channel 1

rk and
re a.c.
space
These
s have

31.2.4 Norma

ized Slicing Level jump

Between any 2 consecutive ECC Blocks, the Normalized Slicing Level (NSL) jump shall be:

where I3H

03H2'+/3L2)"03HA +131 1
)

)| < 0,50
U3n.2 —1aL,2)+ Uag —1aL,1)

.1 and /3|1 are the /3 levels just before the linking position

and /342 and /32 are the /3 levels just after the linking position.

This requirement shall be fulfilled also when the 2 ECC Blocks have been recorded at different speeds.
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Jitter

Jitter is the standard deviation ¢ of the time variations of the binary read signal. This binary read signal is
created by a slicer, after feeding the HF signal from the HF read channel through an equalizer and LPF (see
Annex E). The jitter of the leading and trailing edges is measured relative to the PLL clock and normalized by
the Channel bit clock period.

The jitter shall be measured at the Reference velocity using the circuit specified in Annex E.

The jitter measurement shall be using the conditions specified in 30.4.

The measured jitter shall not exceed 9,0 %.

31.2.6

The Tr|
optical

(

/

]

Track Cross signal

hck Cross signal is the filtered sinusoidal sum signal (/1 + /2) in Read Channel1" when t
beam crosses the tracks (see 28.3). The Track Cross signal shall meet the fellowing req

%20 13
+/2)max

31.3 Read stability

When
31.2.6

NOTE

32 A¢
Recorq

specifi
ISO/IE

321 1

All con

32.1.1

The fo

shall be within their specified ranges after 1 000 000-repeated reads.

dditional testing conditions
ed +R DL disks compliant with this +R DL Standard shall also fulfill the followin

tations on both layers whien measured with the Pick Up Head according to
C 16448.

[est environment
Hitions are thesame as in 30.1 to 30.2.5. except for the following.
Optics

cused-optical beam used for reading data shall have the following properties:

he focus of the
lirement:

read with a read power of 0,8 mW at a temperature of 55 °C, all parameters specified in 31.2.2 to

Reading with the same read power at lower speeds than the reference speed might degrade tihe read stability.

j basic signal
the Standard

a) Wavelength (1) 650 nm + 5 nm

b) Numerical aperture of the objective lens (NA) 0,60 + 0,01

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

d) Wauve front aberration 0,033 x A rms max.

e) Lightintensity at the rim of the pupil of the
lens

f)  Polarization of the light Circular

© ISO/IEC 2008 — All rights reserved
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g) Normalized detector size 100 um2 <S/M?<144 um2
where S is the total surface of the  quadrant photo
detector

h) Read power 0,7 mW £0,1 mW

i)  Relative Intensity Noise (RIN )* of laser diode  -134 dB/Hz max.

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

32.2 Definition of signals

For the definitipn of the following signals see 31.2 and the underlying subClauses.

32.2.1 Modulated amplitude

’1% >0,60| and ’3/ >0.20
14H 14

. (hammax —/14Hmiry < 0,33 (with PBS)

Within one lay 14
max

D

Within one laygr, (14Hmax "14Hmiry < 0,20 (without PBS)
14Hmax

Within one revplution, (14Hmax "14Hmir% < 0,15 (with RBS)
14Hmax

Within one revplution, (14Hmax "14Hmir% < 0,10\(without PBS)
14Hmax

32.2.2 Signallasymmetry

lan +laL l3n s

10,05< 2 2 <4015
by

32.2.3 Jitter

The jitter shall pe mieasured at the Reference velocity using the circuit specified in Annex E.

The jitter measurementstattbeusing theconditions specifiedm304:

The measured jitter shall not exceed 9,0 %.
32.2.4 Track Cross signal

(/1+/2)pp > 0410

The Track Cross signal (see 28.3) shall meet the following requirement:
(l1 + /2 )max
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32.2.5 Differential phase tracking error signal

The output currents of the four quadrants of the split photo detector shown in Figure 44 are identified by /5, /p,

lc, and Ig.
Light beam
—>
\/ Tangential direction

I I

97-0047-A

Figure 44 — Quadrant photo detector

The differential phase tracking error signal shall be derived from the phase differences between
currents of diagonal pairs of photo detector elements when the light beam crpsses the tracks:

{Phasg(/g+/c) — Phase(lp+Iq)} , see Figure 45 and Annex F.

The phase difference signals shall be low-pass filtered with f¢(-3 dB) of 30 kHz.

This differential phase tracking error signal shall meet the fellowing requirements (see Figure 45

0 Level

i

_ Radial spot displacement
~ Tp: Track pitch

Figure 45 — Differential phase tracking error signal

Amplifude

At the |positive 0 crossing E/T shall be in the range 0,50 to 1,10 at 0,10 um radial offset, W
averagg timg difference derived from the phase d|fferences between the sum of the currents off

the sum of the

here At is the
diagonal pairs

of photo-detector slements s

Asymmetry (see Figure 45)

The asymmetry shall meet the following requirement: I L I <0,20
T1+T3

where T1 is the positive peak value of E/T

and To is the negative peak value of E/T

© ISO/IEC 2008 — All rights reserved
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32.2.6 Tangential push-pull signal

This signal shall be derived from the instantaneous level of the differential output (Ig+/g) — (Ip*/c). It shall meet
the following requirements, see Figure 46:

Iy +1q)-Up +1
OS[(a+d) (b+C)]ppSO,9
l14

Figure 46 — Tangential push-pull signal

33 Quality pf the recording layer

For the integrity of the data on the disk, the recording layers shall fulfil the following initial quality requirgments.

33.1 Defectg
Defects are aiff bubbles and black spots. Their diameter shall meet the following requirements:
— for air bubbles it shall not exceed 100 ym,

— for black sgots causing birefringence it shall not exceed 200 um,

— for black spgots not causing bifefringence it shall not exceed 300 um.

In addition, over a distance®of. 80 mm in scanning direction of tracks, the following requirements shall bg met:
— the total length of.defects larger than 30 um shall not exceed 300 um,

— there shall peat‘most 6 such defects.

33.2 Data errors

A byte error occurs when one or more bits in a byte have a wrong value, as compared to their original
recorded value.

A row of an ECC Block as defined in 13.3 that has at least 1 byte in error constitutes a PI error.

If a row of an ECC Block as defined in 13.3 contains more than 5 erroneous bytes, the row is said to be
“Pl-uncorrectable”.
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The disk shall be recorded with arbitrary data in one single uninterrupted writing action from the start of the
Lead-in Zone until the end of the Lead-out Zone (“Disk-At-Once” mode). Both layers shall be recorded, where
Layer 1 shall be recorded after recording Layer 0.

During playback after the initial recording, the errors as detected by the error correction system shall meet the
following requirements:

in any 8 consecutive ECC Blocks the total number of Pl errors before correction shall not exceed 280,

in any ECC Block the number of Pl-uncorrectable rows should not exceed 4.

34 Method of testing

Clauseg 35 describes a series of measurements to test conformance of the user data on thg
International Standard. It checks the legibility of the user-written data. The data is~assumed
The ddta may have been written by any drive in any operating environment (see 8:1.2). The 1
be performed on the Reference Drive as defined in Clause 9.

disk with this
o be arbitrary.
ead tests shall

Wheregs Clause 30 disregards defects, Clause 35 includes them as an ubavoidable deterioratjon of the read

signalg. The severity of a defect is determined by the correctability of the 'ensuing errors by the
and cgrrection circuit in the read channel defined below. The requirements in Clause 35 defi

error detection
ne a minimum

quality jof the data, necessary for data interchange.

34.1 Environment

All sigrjals in 35.1 to 35.2 shall be within their specified ranges with the disk in any environment
allowed operating environments defined in 8.1.2. It is'recommended that before testing, the en
of the dlisk shall be cleaned according to the instruetions of the manufacturer of the disk.

in the range of
trance surface

34.2 Reference Drive

ence Drive as
sts:

All sigmnals specified in Clause 35 shall-be measured in the indicated channels of the Refe
defineqd in Clause 9. The drive shall have the following characteristics for the purpose of these t

34.2.1 |Optics and mechanijcs

The fofused optical beam/shall have the properties already defined in 9.2 a) to i). The disk [shall rotate as

specifig¢d in 9.5.

34.2.2 |Read power

The of
0,7 mV|

tical\power incident on the entrance surface of the disk (used for reading the inform
0,1 mW.

ation) shall be

34.2.3 Read channels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + I2) related to the total 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 amount of light in the two halves of the exit pupil of the objective lens. These channels can be
implemented as given in 9.3 and 9.6.

The signal from Read channel 1 is equalized and filtered before processing. The threshold level for binarizing
the read signal shall be controlled to minimize the effects of mark and space size changes due to parameter
variations during writing. For measurement of the disk quality as specified in Clause 35, the equalizer, filter
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and slicer, and the characteristics of the PLL shall be the same as specified in Annex E for the jitter

measurement.

34.2.4 Error correction

Correction of errors in the data bytes shall be carried out by an error detection and correction system based
on the definition in 13.3.

34.2.5 Tracking

During the measurement of the signals, the axial tracking error between the focus of the optical beam and the

Lnat avennd N

ahal
oo TotTexX

recording laye
the radial trac
0,022 um

35 Minimui

This Clause s

A byte error oq
circuits.

35.1 Trackin

The focus of th

35.2 User-w

O inn-
CCCO O ZzoTrTT;

ing error between the focus of the optical beam and the centre of a track shall“net pxceed

m quality of a Recording Unit

pecifies the minimum quality of the data of a Recording Unit as required for data interghange.
The quality shall be measured on the Reference Drive as defined in Clause 9.and Annex E.

curs when one or more bits in a byte have a wrong valueas detected by the ECC and/pr EDC

g

e optical beam shall not jump tracks unintentionally.

ritten data

The user-writt¢n data in a Recording Unit as.réad in Read channel 1 shall not contain any byte errgrs that

cannot be corr

ected by the error correction defined in 13.3.

114
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Annex A
(normative)

80 mm +R DL disk

The +R DL Format also allows an 80 mm disk with capacities of 2,66 Gbytes and 5,32 Gbytes. All mechanical,
physical and optical characteristics shall be equal to those of the 120 mm disks specified in this document,
except for the following items:

See:

See:

See:

See:

See:

See:

10.2 Overall dimensions

The disk shall have an overall diameter d4 = 80,00 mm £ 0,30 mm

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

d7 = 77,5 mm min.
10.7.1 Sub-division of the Information Zone

The end of the Data Zone on Layer 0 and the/beginning of the Data Zone on L3
located at diameter

dg = 76,00 mm max,

which is the beginning/end of the:Middle Zones.

11.1 Mass

The mass of the disk shall be in the range of 6,0 g t0 9,0 g.

11.2 Moment of<inertia

The moment'of inertia of the disk, relative to its rotation axis, shall not exceed 0,010 ¢

11.3 _Dynamic Imbalance

The dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 1,5 g

d diameter

yver 1 shall be

mm.

see:

see:

14.1 Track shape

The tracks shall be continuous in the Information Zone. The groove tracks shall start at a radius of

22,00 mm max. and end at a radius of 38,75 mm min.
14.4.1.1 ADIP word structure, bit 2 to 23

Physical ADIP Address (033A7F), which is the last address corresponding to the
Layer 0, shall be located at radius 38,00 mm max

Physical ADIP Address (FCC580), which is the first address corresponding to the
Layer 1, shall be located at radius 38,00 mm max

© ISO/IEC 2008 — All rights reserved
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see: 14.4.2.1 General information - Bytes 0 to 31

Byte 1 — Disk size and maximum transfer rate

Bits b7 to by shall specify the disk size, they shall be set to 0001, indicating a 80 mm disk

Bytes 4 to 15 — Data Zone allocation

Bytes 13 to 15 shall be set to (OCE9SFF) to specify PSN 846 335 as the last possible Physical
Sector of the Data Zone on Layer 0.

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

Table A.1 — Layout of a fully recorded Layer 0 on a Single-session disk
Description Nominal radius in| PSN of the first Number] of
mm Physical Sector | Physical S¢ctors
|
| Dri\:leneA:ea all the same as 120 mm disk --- --- ---
V| Lead-in all the same as 120 mm disk - — ---
<
2 Data Data Zone start 24,000 mm (030000) 649 728 max
Q
.g Buffer Zone 3 start 38,000 mm (OCEAO00) max 768
3 Middle (at full capacity)
2| Zoneo| [Reserved (0CEDO00) max 256
§ Guard Zone 2 (OCEEO00) max 10 240 min
~ Outer Disk Administration Zone | start 38;198 mm (0D1600) 4 096
l Outer Disk Count Zone start 38,269 mm (0D2600) 2048
Dric\)/:%ea Dummy Zone start 38,305 mm (0D2E00) 1 024
[ [Outer Disk Test Zone start 38,323 mm (0D3200) 8 192
Guard Zone 3 start 38,465 mm (0D5200) blank
Table A.2 — Layout of a fully recorded Layer 1 on a Single-session disk
Description Nominal radius in| PSN of the first Number] of
mm Physical Sector | Physical S¢ctors
Inner
; all the same as 120 mm disk --- --- ---
Drive Arsa
T Lead-od1 all the.same as 120 mm disk --- (FDOO000) ---
§ Data Data Zone end 24,000 mm | (F31600) min 649 728 max
S A end 38 000 mm _
S| middie | eon® (at full capacity) | (F31300) min
_g’ Zone 1 |Reserved Zone (F31200) min 256
§ Guard Zone 2 (F2EA00) 10 240 min
= Outer Disk Administration Zone | end 38,198 mm (F2DA00) 4 096
T Outer Disk Count Zone end 38,269 mm (F2D200) 2048
Dri(\)/:%'ea Count Zone Run-in end 38,305 mm (F2CEO00) 1024
Outer Disk Test Zone end 38,323 mm (F2AEO00) 8 192
Guard Zone 3 end 38,465 mm -- blank
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Physical Sector 0 / bytes D45 to D47 — Actual last PSN of Data Zone on Layer 0

these 3 bytes shall specify the PSN of the last Physical Sector in the Data Zone on Layer 0. If not
requested differently by the host/application, this address shall be set to (0CE9FF).

see: 19 Data Zone

Two times 649 728 Physical Sectors for the storage of user data.

Th
Ad
log

see: 2(

e start radius of the Data Zone on | ayer Q_and| ayer 1 is determined h‘\’/ the location

of Physical ADIP

Middle Zones
Physical Sector 846 335 max
Physical Sector 846 336 max

Physical Sector 847 103 max
Physical Sector 847 104 max

Physical Sector 847 359 max
Physical Sector 847 360 max

Physical Sector 857 599
Physical Sector 857 600

Physical Sector 15 919615
Physical Sector 45919 616

Physical Sector 15 929 855 min
PhysicahSector 15 929 856 min

Physical Sector 15 930 111 min

dress (00C000) and (FCC580) respectively and the maximum/minimum end radius_is-g
ation of Physical ADIP Address (033A80) and (FF4000) respectively (see 14.4.1.1;-bit 2

Data Zone on Layer 0

Buffer Zone 3
768 Physical Sectors

with Main Data set to (00)

Reserved
256 Physical Sectors

Guard Zone 2

min 10 240 Physical Sectors
with Main Data set to (00)

(remaining sectors are

allowed.to be unrecorded)

Outer Drive Area

Figure A.1 — Middle Zone on Layer 0

Outer Drive Area

Guard Zone 2

min 10 240 Physical Sectors
with Main Data set to (00)

(remaining sectors are

allowed to be unrecorded)

Reserved Zone
256 Physical Sectors

Physical"Sector (0CE9H
Physical Sector (0CEA(

etermined by the
to 23 and 13.7.1).

F) max
0) max

Physical Sector (0CECKF) max
Physical Sector (0CED(0) max

Physical Sector (0CEDKF) max

Physical Sector (0CEE(

Physical Sector (0D15FR

Physical Sector (0D1600)

Physical Sector (F2E9H
Physical Sector (F2EAC

0) max

F)

F)
0)

Physical Sector (F311FF) min
Physical Sector (F31200) min

Physical Sector (F312F|

Vi mlaW. RaYal

Dla H Lo " 45020449 H
ITyolLdal oTULUIN TU JoU T TZ 1T

Physical Sector 15 930 879 min
Physical Sector 15 930 880 min

DL LL =2 2
DUTITT LUIIT v

768 Physical Sectors

with Main Data set to (00)

Data Zone on Layer 1

Dl H Lo 4
rirysitdl OTULWIUTN(TMO TOU

Physical Sector (F315F

F) min
) min

F) min

Physical Sector (F31600) min

Figure A.2 — Middle Zone on Layer 1

see: 20.1 Buffer Zones 3

The outermost possible start location of Buffer Zone 3 is (OCEAQ00) on Layer 0 and (F31300) on Layer 1.

© ISO/IEC 2008 — All rights reserved
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see: 20.4 Guard Zones 2

These zones shall contain a minimum of 10 240 Physical Sectors filled with Main Data set to (00), adjoining
the Reserved Zone.

see: 21 Outer Drive Areas

Physical Sector 857 599
Physical Sector 857 600

Physical Sector 861 695
Phycir‘nl Sector 861 696

Middle Zone

Outer Disk Administration
Zone
4 096 Physical Sectors

Quter Disk Count Zone

Physical Sector (OD15FF)
Physical Sector (0D1600)

Physical Sector (0D25FF)
Dhyeir*nl Sector (nn')ann)

FPhysical Sector 863 743
Physical Sector 863 744

Physical Sector 864 767
Physical Sector 864 768

Physical Sector 872 959
Physical Sector 872 960

Physical Sector 15 904 255
Physical Sector 15 904 256

Physical Sector 15 912 447
Physical Sector 15 912 448

Physical Sector 15 913 471
Physical Sector 15 913 472

Physical Sector 15 915 519
Physical Sector 15 915 520

Physical Sector 15 919 615
Physical Sector 15 919 616

2 048 Physical Sectors

Dummy Zone
1 024 Physical Sectors

Outer Disk Test Zone
8 192 Physical Sectors

Guard Zone 3
Blank

Guard Zone 3
Blank

Outer Disk Test Zone
8 192 PhysicalSéctors

Count Zone Run-in
1 024 Physical Sectors

Quter Disk Count Zone
2048 Physical Sectors

Outer Disk Administration
Zone
4 096 Physical Sectors

Middle Zone

Physical Sector (OD2DFF)
Physical Sector (0D2EQ0)

Physical Sector (OD31FF)
Physical Sector,(0D3200)

Physical Secter (OD51FF)
Physical\Sector (0D5200)

Figure A.3 — Outer Drive Area on Layer 0

Physical Sector (F2ADFF)
Physical Sector (F2AE00)

Physical Sector (F2CDFF)
Physical Sector (F2CEQ0)

Physical Sector F2D1FF)
Physical Sector (F2D200)

Physical Sector (F2D9FF)
Physical Sector (F2DAOQ0)

Physical Sector (F2E9FF)
Physical Sector (F2EA00)

Figure A.4 — Outer Drive Area on Layer 1

see: 21.2 OutprdDisk Count Zone

2 048 Physical Sectors reserved for counting the number of OPC algorithms performed in the Outer Disk Test
Zone (see Annex I).

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 PSNopc +3 of the 4 Physical Sectors in the Outer Disk
Count Zone is determined by the following mathematical expressions:

PSNopc = {(PSNopT) — (0D3200)}/(04) + (0D2600) for Layer 0, and
PSNopc = {(PSNopT) — (F2AE00)}/(04) + (F2D200) for Layer 1.
see: 21.4 Outer Disk Test Zone

8 192 Physical Sectors on each layer reserved for drive testing and OPC algorithms (see Annex I).

118 © ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=b44f4db5d02be4d594a1a955b3f1da2b

ISO/IEC 25434:2008(E)

Annex B
(normative)

Structure for Extended format information in the Data Zone
The ADIP Aux Frames in the Data Zone may be used to store information needed to support specific

applications, such as e.g. encryption/decryption keys needed for a copy-protection system. This annex only
specifies the general structure for such information.

B.1 Extended format information

The ExXtended Format Information consists of a table of contents (EFI TOC) and up tg 16 distirjct regions that
contair] additional format information. The EFI TOC defines the location and contents of the redgions contained
in the Extended Format Information, see B.1.1. The EFI TOC shall be stored'in'the ADIP Auk Frames (see
14.4.1[1) in the Data Zone, starting at the ADIP word that has Physical ADIP_Address (00C00(). The regions
of the Extended Format Information shall be located in the ADIP Aux Frames in the Data Zone pnd/or shall be
present as pre-recorded areas in the main data channel. Each region(contains one or more copies of a data
block gf a particular type, as indicated in the EFI TOC. Each region‘shall be contained in one fecording layer

(regionis shall not cross the layer jump).

Figure |B.1 schematically shows an example lay-out, based onythe VCPS copy-protection system, with the EFI
TOC anhd the VCPS-defined regions that are contained_in¢the ADIP Aux Frames in the Data Zone. The EFI
TOC cpnsists of 8 consecutive copies of an ETOC block,*where each ETOC block contains the¢ complete EFI
TOC information (see B.1.1). The VCPS-defined hashtegion contains one or more copies of|the DKB hash
value, ps specified in the EFI TOC. The VCPS-defined DKB region contains one or more copiges of the DKB,
as sperified in the EFI TOC. Gaps may exist between any two regions. All bytes in the ADIP Aux Frames in
the gaps shall be set to (00).

0x0C000 0x0C800
A \4
EFI TOC gap hash region | gap | DKB region
// \ / AN . \ N bytes
/ / N — A
/ \ / . | DkB DKB | -
/ / 16 bytes N
/ \ // —A A \“\\ # of copies specified in EFI TQC
/ hash hash | - | hash |
,/ 256 bytes \\ # of copies specified in EFITOC
f_)% i
ETOC | ETOC | - | ETOC
~
8 copies

Figure B.1 — Example lay-out of Extended format information in ADIP

B.1.1EFI TOC

The EFI TOC starts at the ADIP word that has Physical Address (00C000). The length of the EFI TOC is 8
ADIP Aux Frames, which is equivalent to 2048 consecutive ADIP words. As shown in Figure B.1, the EFI TOC
consists of 8 consecutive copies of an ETOC block. The ETOC block consists of at most 16 Region
Descriptors, as defined in Figure B.2. The combined size of all Region Descriptors contained in the ETOC
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block shall be no more than 256 bytes. Remaining bytes shall be set to all zeros, such that the size of the
ETOC block is exactly 256 bytes.

Bit
Byte 7 6 5 4 3 2 1 0
(_) Region Descriptor #1
Region Descriptor #2
Region Descriptor #n
(00)
255 (00)

Figure B.2 — ETOC block

Region Descfiptor #i: Region Descriptor #i contains information with respect to the i-th region|of the
Extended Format Information (1 < i < n < 16). A Region Descriptor consists of_a Basic Region Degcriptor
followed by zefo or more Extended Region Descriptors. The format of a Basic.Region Descriptor is defined in
Figure B.3. The format of an Extended Region Descriptor is defined in Figure-B:4.

Bit
Byte 7 6 5 4 3 2 1 @
0 (msb)
1 Region Type:dentifier
2 (Isb)
3 Extent | Versigdy number
g (msb) Region Start Address (Isb)
6 (msb)
: Data Block Size
9 (Isb)
10 Repeat Count
11 Reserved | PriVate
12 (msb)
: Alternative Location
15 (Isb)

Figure B.3 — Basic Region Descriptor

Region Type [Identifier: The type of the data block that is contained in the region. Data blocks stpred in
different regions having the same Region Type Identifier shall be identical.

Extent: The Extent bit shall indicate if this Basic Region Descriptor is followed by an Extended Region
Descriptor, as follows:

0: This Basic Region Descriptor is not followed by an Extended Region Descriptor.
1:  This Basic Region Descriptor is followed by an Extended Region Descriptor.

Version Number: The revision of the data block type that is contained in the region.

Region Start Address: If the data block is stored in the ADIP Aux Frames, the Region Start Address is given
as the Physical ADIP Address of the ADIP word that contains the first byte of the data block, divided by 256.
The Region Start Address shall be greater than or equal to (00C8). If the data block is not stored in the ADIP
Aux Frames, the Region Start Address shall be zero. In that case the Alternative Location shall be non-zero
and specify the location of the data block in the main data channel.
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Data Block Size: The size in bytes of a single copy of the data block in the region. The Data Block Size shall
be set to zero if the data block is not contained in the ADIP Aux Frames.

Repeat Count: The number of consecutive copies of the data block that are contained in the region. If the
data block is stored in the ADIP Aux Frames and the region extends through the end of the Disk, Repeat
Count shall be set to 0. The Repeat Count shall be set to zero if the data block is not contained in the ADIP
Aux Frames.

Reserved: All reserved bits shall be set to ‘0’.

Private: The Private bit shall indicate if a Drive is permitted to output the contents of the region, as follows:

0:[ A Drive is permitted to oufput the contents of the region.
1:] A Drive is not permitted to output the contents of the region.

Alternative Location: In addition to, or alternative to storage in the ADIP Aux Frames, the data block may be
stored fin a contiguous area of the main data channel. In that case, the Alternative Location specifies the first
Physical Sector Number of the location in the main data channel that contains one’or more copies of the data
block. Dtherwise, Alternative Location shall be set to zero. Note that the format of the data blodk as contained
in the main data channel may be different from the format of the data bloek’as contained in{the ADIP Aux
Frames.

Bit
Byt 7 6 5 4 3 2 1 0

D (msb)

1 Region Type Identifier

D (Isb)

B Extent | Venrsion number

n

- Reserved

15

Figure B.4'— Extended Region Descriptor

Region Type ldentifier: the Region-Type Identifier shall be identical to the Region Type Identifier contained in
the preceding Basic Region Descriptor.
Extentt The Extent bit shallnindicate if this Extended Region Descriptor is followed by andther Extended
Region| Descriptor, as follows:

This Extended Region Descriptor is not followed by another Extended Region Descripfor.
This Extended Region Descriptor is followed by another Extended Region Descriptor.

Version Number: the Version Number shall be identical to the Version Number contained in| the preceding
Basic Region Descriptor.

Reserved: All reserved bytes shall be set to (00).
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Annex C
(normative)

Measurement of light reflectivity

C.1Calibration method

The reflectivityJof a diSKk can be measured In several ways. 1he two most common methods are:.

— parallel method,
— focused mdthod.

For use in players the focused method with the help of a reference disk with known refleetance is the most
relevant and egsiest one, while for the calibration of the reference disk the parallel methiod/is easier.

When measuring the reflectivity in the focused way, only the light returned by the reflective layer of the disk
(Im) will fall onfo the photo detector. The reflected light coming from the front surface of the disk and the light

coming from the parasitic reflections inside the disk will mainly fall outside theyphoto detector. Becausg in the
parallel methodl only the “total” reflected power (/;) can be measured, a calculation is needed to deterniine the

“main” reflectahce from the reflective layer.

A good reference disk shall be chosen, for instance 0,6 mm glass disk with a golden reflective mirrgr. This
reference disk|shall be measured by a parallel beam as shown inFigure C.1

‘\\

o 3
\ ,/
\A / .

g r R

S

Figure C.1 — Reflectivity calibration

In this figure the\following applies:

R = reflectance of the recording layer (including the double pass substrate transmittance)
rs¢ = reflectance of the entrance surface
Ir/

Rief = reflectance as measured by the focussed beam (is by definition = ls )

IV
Ry = reflectance as measured by the parallel beam (is by definition = Is )
Is = power of incident beam
Is = reflected power from entrance surface
Im = reflected power from recording layer
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reflected power from internal reflections between entrance surface and recording layer

measured reflected power (Ig + Iy + int)

The reflectance of the entrance surface is defined by:

2

n-1 , where n is the index of refraction of the substrate.

fo= ——
ST o n+

The main reflected power I, = I - I5 - lint Which leads to:

The re

the reference disk, and measured by the focused beam is equated to /,,; as determined above.

Now the arrangement is calibrated and the focused reflectance is a linear_function of the rg

recordi

surface.

C.2M

Reflec

A method of measuring the reflectance using the reference drive.

(1) M

2) M
Wi

bgen recorded.

3) C

Reflec

A method of measuring the reflectance using the reference drive.

r

(4 2/ N
R _|U-Ts) X\R—T5)
ref — 1— _
rs><(2 R//)

ference disk shall be measured on a reference drive. The total detector current«(/4 + /2

ng layer and the double pass substrate transmission, independently<from the reflectivity

pasuring method

tivity in the unrecorded Information Zone

Easure the total detector current (/4 + I2)g from a groove track in an area of the disk und
here the groove track and the two adjacent tracks on each side of the track to be meas

hlculate the unrecorded disk reflectance Ry as follows
~ (4 +12), y
o (I1 +/2 )s ref

livity in the_recorded Information Zone

obtained from

flectivity of the
of the entrance

asure the total detector current (/1 + [2)s*from the reference disk with calibrated reflectance Ryet.

br investigation
ured have not

(1) Measure the total detector current (/1 + I2)g from the reference disk with calibrated reflectance Ryef.

(2) Measure /144 from a recorded groove track in an area of the disk under investigation where at least the
two adjacent tracks on each side of the track to be measured have been recorded.

(3) Calculate the recorded disk reflectance R14H as follows:
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Annex D
(normative)

Measurement of birefringence

D.1Principle of the measurement

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.

The] phase

radial direction

Figure D.1 — Ellipse with ellipticity e = b/a and orientation 6

The orientation & of the ellipse is determined.by the orientation of the optical axis

0=y-n/4

where yis the pngle between the optical axis and the radial direction.

The ellipticity, £ = b/a, is @function of the phase retardation &

e=tan 1= )
2\ 2
When the phase retardation 8 is known the birefringence BR can be expressed as a fraction of the wavelength

©)

BR:LSnm

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.
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D.2Measurements 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 relative to 7,0°+£0,2°

the radial plnnn pnrpnndir‘ular to Reference Plane P

Disk mounting horizontally
Rotation less than 1 Hz
Temperature and relative humidity as specified in’ 8.1.1

D.3Example of a measurement set-up

Whilst fhis International Standard does not prescribe a specific device for measuring birefringence, the device
shown[schematically in Figure D.2 as an example, is well suited for this measurement.

/

: /
laser ——> @ ¢ x <— photo detector

% <— collimator lens
polarizer —
<« rotating analyzer

Maplate s 5 /

\B.I
X/

disc [ T I : I 1

Figure D.2 — Example of a device for the measurement of birefringence

Light from a laser source, collimated into a polarizer ( extinction ratio = 10°° ), is made circular by a A/4 plate.
The ellipticity of the reflected light is analyzed by a rotating analyzer and a photo detector. For every location
on the disk, the minimum and the maximum values of the intensity are measured. The ellipticity can then be
calculated as

92 = Imin 4)

max

Combining equations (2), (3), and (4) yields

BR = %—&arctan Tmin_

n max
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This device can be easily calibrated as follows
— Imin is set to 0 by measuring a polarizer or a \/ 4 plate,

—  Imin = Imax when measuring a mirror

Apart of the d.c. contribution of the front surface reflection, a.c. components may occur, due to the
interference of the reflection(s) of the front surface with the reflection(s) from the recording layer. These a.c.
reflectivity effects are significant only if the disk substrate has an extremely accurate flatness and if the light
source has a high coherence.
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Measuring conditions for operation signals

E.1 System diagram for jitter measurement and characterization of user data

The gefierarl system diagram shall be as shown in Figure E. 1.

—

4-quadrant
photo-detector

HF-signal

jitter analyzer

from revolutid

pre-amp's |—
AC-couplin
Ping EQ LPF
— phase detector
- filter
| VCO
slicer PLL

all. data clock
edges signal
e.g. Time Interval Analyzer start/stop sighal

n pulse

Figure E.1 — General diagram for jitter measurement

E.2 Open loop transfer function for PLL

The open-loop transfer function for the PLL shall be as shown in Figure E.2.
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Gain (dB)

A

-40 dB/decade

-20 dB/decade

0dB

75

» Frequency (KHz

25

-40 dB/decade

Figure E.2 — Schematic representation of the’open-loop transfer function for PLL

E.3 Slicer

The slicer shal

E.4 Conditig

The bandwidth
group-delay di

Equalizer:

1st

be a order, integrating feed-back auto-slicer with a -3 dB closed-loop bandwidth of 5

pns 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 72 . 0,182 (1 + z'4)

L W1

kHz.

brevent

Low-pass filter:

Codlo ol R [ H I LD ol Q.0 Ll
UL T UTUTT DTOSTTTINTT, o (7Y UD ) = 0,2 VIT'lZ

Filtering plus equalization:

- Gain variation: 1 dB max. (below 7 MHz)

- Group

delay variation: 1 ns max. (below 7 MHz)

- (Gain at 5,0 MHz - Gain at 0 Hz) = 3,2dB £ 0,3 dB

a.c. coupling (high-pass filter) = 1st order, f¢ (-3 dB) = 1 kHz

Correction of the angular deviation: only d.c. deviation shall be corrected.
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Gain (dB)
+6
PR B N 1N
— Equalizer <
v N
+3 s ] >—

L ™~
/ \\

Equalizer +
Bessel filter \

<
= N ~ .
-3 Bessel filter 75—
~
'~
\ -
-6
0 5 Frequency (MHz) 10

Figure E.3 — Frequency characteristics\for the equalizer and the low-pass filter

E.5 Mpasurement

The jitter of all leading and trailing edges over-one revolution shall be measured.
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F.1 Measuri

Annex F
(normative)

Measurement of the differential phase tracking error

ng method for the differential phase tracking error

The reference
of the diagon
independently

H(iw) =

The gain of th

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 time difference between two signals from the diagenal pairs of elements of the quadrant d
shall be
A=Yt
N4

where N is the

F.2 Measurément of At /T without time interval analyzer

The relative time difference E/T is represented by the amplitude of the tracking error signal provid

the amplitudes
The relation bg

CITCUIt Tor the measurement of the racking error shall be that shown In Figure F.1. Each
bl pairs of elements of the quadrant photo detector shall be converted to binary
after equalization of the wave form with the transfer function defined by:

1+1,6x107 xiw)/(1+4,7x 108 xiw)

e comparators shall be sufficient to reach full saturation on the outputs,even with m
Ce a time-lead signal C1 and a time-lag signal C2. The phase comparator shall react 1
with signal C1 or C2, depending on the sign of Ati. A tracking efror signal shall be prody
C1, C2 signals with low-pass filters and by subtracting by. means 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 differencs
H (1 % of T equals only 0,38 ns). Careful averagingds needed.

number of edges, both rising and falling.

of the C1.and C2 signals and the frequency component of the read-out signals are norn
tween 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

ed that
alized.

ATVE =

A_tXVpc

where:

‘Z_,Ati Vpc = ZAti Vpc =
T: NN T T

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 (VPS/) <ATVE <1,10%(VPS/) at0,10 um radial offset.
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Figure F.1 — Circuit for tracking error measurements
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F.3 Calibration of the circuit

Assuming that Vpc equals = 5 V and that the measured value of n equals = 5, then the above relation between
the tracking error amplitude ATVE and the time difference At can be simplified to:

ATVE=ZxTPe

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 p
switching betw
depending on

Because the fq

0,50<

>

the measurem
calibration pro

F.3.1 Saturation of comparators

Make sure tha
and B2 are sq
of the input sig

nals.

TVE signal
amplitude

rmal specification for the DPD signal is:

A
- <1,10 at 0,10 um radial offset,

saturation area

ulses of signals C1 and C2 will be generated by some digital gate circuit with an oGtpu
een ground and the supply voltage. This voltage swing is assumed to be about 5molts, h
he applied technology, it may deviate from 5 volts significantly.

ent by means of ATVE is influenced by the actual values of Vpc and n. Therefore the fo
Cedure shall be applied.

A

\

signal
bwever,

llowing

t the gain of the level comparators is such that for all actual input signal levels, the signals B1
lare wave signals. In this case the amplitude of the signal TVE is independent of the am

plitude

e

Comparator input
signal amplitude

Figure F.2 — Tracking error signal amplitude versus comparator input signal amplitude

F.3.2 Correction for n and Vpc

Because of the above mentioned deviations of n and Vpc, and possibly some other circuit parameters, a

correction factor K has to be determined, such that:

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 E/T and ATVE | and determine K from Figure F.3:

= AL/T (injected) . Now the set-up is ready for use.
ATVE (measured)
ATVET
1.2 *
theoretical line, for
1.0 Vpc=5V and’n=5
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Figure F23 — ATVE versus At/T
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Annex G
(normative)

The write pulse wave form for testing

For different speed ranges, different write strategies can be used. This version of this document specifies

2 options:
— a pulsed write—strategy—where—each—single—meark—is—ereatedby-arumberof-subsegquent-separated short
pulses.
— a Castle wijte 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.
G.1Pulsed write strategy
The write pulde waveform obtained from the NRZI data and the channel clock is shown in Figure[G.1. It
consists of N-4 pulses, where N is the length of the NRZI pulse expressed in_channel clock cycles.
The write pulse waveform for writing marks of length N = 3.-consists of only the top pulse |(Ttop)-
The write pulsp waveform for writing marks of length N > 4 consist of the top pulse (Ttop), N-4 multirpulses
(Tmp) and the |ast pulse (T|p).
For optimum g¢ooling down of the recording layer after‘writing a mark the power shall be switched to Pc
between the trpiling edge of the last write pulse and T:g after the trailing edge of the NRZI data pulse. Rc shall
be <0,1 mW.
I I e [ 71 | | |
NRZI[channel bits [« 215! | <« T | | !
| | | | | | | |
' AN . I | ' | | |
! g | | mel | | | |
' | plon e T o 1 Tme T | | | |
|« dTiopl P | | ——e®! | | |
' N | | |
Sk B Jl ----- 1-- i — — : | | |
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bdTie ) ]l ' | | !
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[ [ «—+—p1 | [
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A
Figure G.1 — Write pulse waveform
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The nominal pulse width time Tmp and Tjp 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:

T

T

mp=mx¥sTw with m=4,5, . or 14 (0,25 Ty < Tmp < 0,875 Ty)

p=nx¥%sTw  with n=4,5.0r24 (0,25 Tyw<Tjp<15Tw)

The laser power shall be switched to the cooling level between each pair of separated pulses for at least
%6 Tw.

The n

minal Ir_\nl‘:n width time Ttu is. dnpnndnnf upon the Inngfh of the current mark (hm)

It shall be as

indicat
the wri

—

—

The ng
pulse,

information in Table 3 and in 14.4.2.2. The value of dTtp can also be-dependent on the writing

o

o

After the last pulse of the each pulse train representing a runlength N, the power shall be §

lowest
indicat
the wri

—

The pg
upon t
indicat
clock g

o

o

pd in the Physical format information in Table 3 and in 14.4.2.2. The duration can alsothg
ing speed:

top (cm =3T) =i x%e Tw with i=4,5,..0r40 (0,25 Ty < Ttop < 2,5 Tyfy)

top (CM >4T) = j X%e Twwith j=4,5,..0r40 (0,25 Ty < Ttop <2,5 Tw)

minal first pulse lead-time dTiop relative to the trailing edge of the second Channel bit of
s dependent upon the length of the current mark (cm). It shall\be as indicated in the R
Ttop (cm =3T) =p x%s Tw withp=0,1,..0r24 (8;0:Tyy <dTiop <1,5Tw)

Ttop (cm 24T) =q X%e Tw withq=0,1,..or 24> (0,0 Tyy <dTtop < 1,5 Twy)

possible value during a time period T after the trailing edge of the NRZI data pulse.

ed in the Physical format information.inyTable 3 and in 14.4.2.2. The value of T¢ can be
ing speed:

C=cx Vs Tw with ¢=16,17, .0r32 (1,0 Tw<Tc<2,0 Tw)

sition of the leading edge and hence the length of the first pulse may be changed by d
he length of the previous space (ps). This feature is called “thermal balancing”. dT|
bd in the Physical format information in Table 3 and in 14.4.2.2. If the previous space
ycles, then dTjg shall be 0. The value of dT|e can be dependent on the writing speed:

Te (ps=3T)=ux ¥ Twy  with u=0,1,..0r4 (0,0 Ty <dTje<0,25 Ty)

dependent on

the NRZI data
Physical format
speed:

witched to the
Tc shall be as
dependent on

Tie dependent
le shall be as
is >6 channel

TIE(PS =4T) =vx Y Tw  with v=0,1,..0or4 (0,0 Ty <dTje < 0,25 Tyy)

dTie (ps =5T)=wx ¥z Tw  with w=0,1,..0r4 (0,0 Ty <dTje <0,25 Tyy)

(dTe will give a delay and reduce the length of the first pulse as indicated in Figure F.1)

NOTE

The length of the cooling gap might have some influence on the position of the leading edge of the next written

mark, especially in the case of a short space. Therefore some fine-tuning between dTg and T possibly could improve the
recording characteristics of the disk.

The values for Pw, and Pb are determined according to the OPC algorithm (see Annex |). An example of the
write pulse waveform is shown in Figure G.2.
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G.2Castle write strategy

The write puls
consists of an

The write pU
The write puls¢ waveform for writing marks of length N > 4 is a pulse with a length T3 + (N-3)xTyy.

The additional
and Tgng at t

136
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Figure G.2 — Example of a Multiple-pulse

NRZI channel bits

leading edge shift for
thermal balancing

Ise waveform for writing marks of length N

dPw = y—><Pw with y=0, 1, .. orl255 (0,00 Pw < dPw < 1,275 Pw)

e waveform obtained from the NRZI data and the channel-clock is shown in figure[G.3. It
Lininterrupted pulse with a power boost at the beginning and. atthe end.

=3 is a pulse with a length T3.

power dPw shall be applied during the whole-write pulse for the 3T mark (T,3) and durihg Tyq,

ne beginning respectively at the end of, the write pulses for the > 4T marks. It shall be as
indicated in the Physical format information in Table &7and Table 7 and in 14.4.2.3.1 and 14.4.2.3.2.

[ 1 1 I
[ ] 1 1
1 1 [ I
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Lo T I I I L Tz (n-3)xTy,
I 1 g | 1 | 1 I ] I
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Figure G.3 — General Castle waveform
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The nominal pulse width time T3 shall be as indicated in the Physical format information in Table 5, Table 6,
Table 7 and Table 8 and in 14.4.2.3.1 and 14.4.2.3.2. The duration can be dependent on the writing speed:

Tiz =k x ¥ Tw with k=16, 17,..0or48 (1,0 Tyy<T|3<3,0 Ty)

The nominal pulse width time Ty, shall be as indicated in the Physical format information in Table 5, Table 6,
Table 7 and Table 8 and in 14.4.2.3.1 and 14.4.2.3.2. The duration can be dependent on the writing speed:

Ttop =i X%e Tw with i=4,5,..0r32 (0,25 Ty < Ttop <2,0Ty)
The ngminal pulse width time T4, is dependent upon the length of the current mark (cm)] It shall be as
indicatgd in the Physical format information in Table 5, Table 6, Table 7 and Table 8 and.in [14.4.2.3.1 and

14.4.2.
T
T

Becaus

Tend
(the po

At high
purpos
trailing

3.2. The duration can also be dependent on the writing speed:

nd (M =4T)=mx ¥ Ty,  with m=4,5, .. 0r32(0,25 Tyy < Teng < 2,0 Tiy)

nd (€M>5T)=nx ¥ Ty with n=4,5, .. 0r32 (0,25 Ty < Terg52,0 Tyy)

e of limitations in certain implementations, the following constraints shall be kept until
any mark) < T;3 and T3 + (n-3)xTyy — Tyop — Tgpg (€M = n) 2 4 Tw fo

wer level Pyy shall be kept for at least 0,25 Tyy)

recording speeds, optimum cooling down of thetecording layer after writing a mark is n

edge of the NRZI data pulse. Pc shall b&=0,1 mW. T shall be as indicated in the R

information in Table 5, Table 6, Table 7 and T-able 8 and in 14.4.2.3.1 and 14.4.2.3.2. The valu

depen

Tq

The po

ent on the writing speed:
;=p><%6TW with p=16,17,..or P (1,0 Tw<Tc<PN1M6Ty)
(P = 32 or 40 depending on the applied write strategy;
see 14.4.2.3.1 and 14.4.2.3.2)
sition of the leading.edge and hence the start position of the pulse may be corrected by ¢

upon the length of the previous space (ps). This feature is called “thermal balancing”.

dT|e sh
14.4.2.

all be as indicated in the Physical format information in Table 5, Table 6, Table 7 and
3.1 and- 14.4.2.3.2. If the previous space is 26 channel clock cycles, then dT, shall be

dT|e c3

further notice:
each n > 4

beded. For this

e the bias power shall be switched to Pc between the trailing edge of the write pulse and T after the

hysical format
e of T can be

T, dependent

Table 8 and in
). The value of

n\be’dependent on the writing speed:

dTie (ps =3T) = u x ¥ Twy with u=0,1,..or4 (0,0 Ty <dTje <0,25 Ty)
dTie (ps =4T) = v x Y Tw with v=0,1,..0or4 (0,0 Tyy <dTje <0,25 Tyy)
dTie (ps =5T) = w x ¥ Tw with w=0,1,..0or4 (0,0 Ty <dT|e <0,25 Ty)

(dT|e will give a delay and reduce the length of the pulse as indicated in Figure G.4)

NOTE — The length of the cooling gap might have some influence on the position of the leading edge of the next written

mark, especially in the case of a short space. Therefore some fine-tuning between dTg and T possibly could improve the
recording characteristics of the disk.
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The values for Pw, and Pb are determined according to the OPC algorithm (see Annex |). An example of the
write pulse waveform is shown in Figure G.4.

>3T 3T 3T P 8T R
space E mark ) space 1" mark
1 1 T T I I 1 1 | | 1  —
o : : : : | i o7 : T T T l l :
—l<- [ e )
) ) > .
fine-tuning of leading edge shift
thermal balancing for thermal balancing
Figure G.4 — Example of a Castle waveform
G.3Rise and fall times

The rise timeqg
strategy and 1

Possible overs

hoots shall be < 20 % of the step size P,

, Tr, and fall times, Ty, as specified in Figure G:5 shall not exceed 2 ns for the pulsed write
7 ns for the Castle write strategy.
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Figure G.5— Rise Times and Fall Times
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Annex H
(normative)

8-to-16 Modulation

8-to-16 modulation shall satisfy RLL(2,10) requirements. The encoding system is shown in Figure H.1 with the
conversion tables shown in table H.1 and table H.2.

8-bit byte, B(t) 16-bit Code Word, X(t)

»
>

State, S(t) Conversion Table Next State, S(t+1)

T «

T = delay of one conversion
Where:
X(t) = H{B(t), S(t)} X15(t) = msb anaX,(t) = Isb
S(t+1) = G{B(t), S(t)}
H is the output function from the conversion tables
G is the next-state function from the’conversion tables

Figure H.1 — Code Word generating system

The States of the Code Words, X(t), shall be chosen to satisfy the RLL(2,10) requirements of a minimym of 2
ZEROs and a maximum of 10 ZEROs between"ONEs of adjacent Code Words.

Cofle Word X(t) Next State S(t+1) Code Word X(t+1)

Ends with 1 pr no trailing ZERQs State 1 Starts with 2 to 9 leading ZEROs

Ends with 2 o 5 trailing ZERQs State 2 Starts with 1or up to 5 leading ZEROs
and
X15(t+1), X3(t+1) = 0,0

Ends with 2 to 5 trailing ZEROs State 3 Starts with none or up to 5 leading ZEROs
and
X15(t+1) , X3(t+1) £ 0,0

Ends with 6 to 9 trailing ZEROs State 4 Starts with 1 or no leading ZEROs

Figure H.2 — Determination of States

Note that when decoding the recorded data, knowledge about the encoder is required to be able to
reconstitute the original bytes.

B(f) = H{X(t), S(t)}

Because of the involved error propagation, such state-dependent decoding is to be avoided. In the case of this
8-to-16 modulation, the conversion tables have been chosen in such a way that knowledge about the State is
not required in most cases. As can be gathered from the tables, in some cases, two 8-bit bytes, for instance
the 8-bit bytes 5 and 6 in States 1 and 2 in table H.1 generate the same 16-bit Code Words. The construction
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