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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
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
and ntll-guvcllllllcllta:, imtatsormrwithSS—and :EC, atso—take pcu_t im—the—work—tn—the—ftetch of information

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

Interngtional Standards are drafted in accordance with the rules given in the ISO/IEC Directives| Part 2.

The miain task of the joint technical committee is to prepare International Standards. Draft International
Standdrds adopted by the joint technical committee are circulated to national bodies for voting.| Publication as
an International Standard requires approval by at least 75 % of the national, bodies casting a vote.

Attentipn is drawn to the possibility that some of the elements of this document may be the sybject of patent
rights. ]SO and IEC shall not be held responsible for identifying any.@r-all such patent rights.

ISO/IELC 17341 was prepared by Ecma International (as ECMA-337) and was adopted, under g special “fast-
track grocedure”, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its
approval by national bodies of ISO and IEC.

This fqurth edition cancels and replaces the third edition (ISO/IEC 17341:2006), which has bgen technically
revised.

© ISO/IEC 2009 — All rights reserved Vil
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Introducti

on

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 Standards.

In February 2
optical disks |
TC31 adopted

This Internatig
recording on @
disk and the o

D02, a group of companies proposed that TC31 develop a standard for 120 mm-rey
sing phase change recording technology and based on ISO/IEC 16448 and ISQ/IEC
this project and started the work that resulted in the first edition of ISO/IEC 17344.

nal Standard specifies two Types of rewritable optical disks: one (Type S) making
nly a single side of the disk and yielding a nominal capacity of 4,7 Gbytes or 1,46 Gby
her (Type D) making use of recording on both sides of the disk and yielding a nominal ¢

of 9,4 Gbytes ¢r 2,92 Gbytes per disk.

In April 2003,
the reference

In February 2(
Video Content

This Internatio
developed in
between syste

b proposal was made to TC31 to update ISO/IEC 17341 for.fecording speeds up to fou
elocity. TC31 adopted this project, which resulted in the second edition of ISO/IEC 1734

05 a proposal was made to TC31 to update ISO/IEC\7341 to facilitate the application
Protection System.

hal Standard, taken together with a standard forvolume and file structure, such as for in
Ecma Technical Committee TC15, provides the requirements for information inter
ms.

vritable
16969.

use of
tes per
apacity

r times
1.
of the

stance
change

viii
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Information technology — Data interchange on 120 mm and
80 mm optical disk using +RW format — Capacity: 4,7 Gbytes

and

1,46 Gbytes per side (recording speed up to 4X)

1 Sq

This |
rewrita
and un
interch
phase

This In
disks h
dimeng

This In

— tw

— the conditions for conformance;
— the environments in which the disk is tobe tested, operated and stored;

— th@ mechanical, physical and .dimensional characteristics of the disk, so as to provi

in

— the¢ format of the information on the disk, including the physical disposition of the tracks a

er

cope

hternational Standard specifies the mechanical, physical and optical characteristig
ble optical disks with capacities of 4,7 Gbytes and 9,4 Gbytes. It specifies-thé quality g

hnge by means of such disks. The data can be written, read and overwritten many t
change method. These disks are identified as +RW.

fernational Standard also specifies 80 mm disks with capacities ‘'of’1,46 Gbytes and 2,92
ave the same characteristics as the 120 mm disks, except for-some parameters related
ions. All parameters unique for the 80 mm disks are specified in Annex A.

fernational Standard specifies the following:

b related but different Types of this disk (see Clause 7);

rchange between data proceéssing systems;

or correcting codesiand the coding method;

— th

data from the-disk.

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

characteristigs of the signals recorded on the disk, thus enabling data processing systg

s of 120 mm
f the recorded

recorded signals, the format of the data and the recording method, théreby allowing for information

mes using the

Gbytes. These
to the smaller

le mechanical

hd sectors, the

ms to read the

ogether with a
ing systems.

2 C

onformance

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

accord

ance with 2.1.

© ISO/IEC 2009 — All rights reserved
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2.3 Receivi

ng system

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

2.4 Compatibility statement

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

3 Normat

The following
references, of
document (inc

ISO/IEC 4873
rules for imple

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

ECMA-287, Sé

4 Terms and definitions

For the purpos

4.1
channel bit
elements by w|

4.2
clamping zon
annular part off

4.3
Digital Sum V|
DSV
arithmetic sunj
decimal value

4.4

P

ve references

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

1991, Information technology — ISO 8-bit code for information {nterchange — Structy
mentation

fety of electronic equipment (2002)

es of this document, the following termssand 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

obtained\from a bit stream by allocating the decimal value +1 to bits set to ONE 3
-1 to_bits set to ZERO

disk referencéplane

dated
renced

re and

nd the

plane defined by the perfectly flat annular surface of an ideal spindle onto which the clamping zone of the disk

is clamped, an

4.5

d which is normal to the axis of rotation

dummy substrate
layer, which can be transparent or not, provided for the mechanical support of the disk and, in some cases, of
the recording layer as well

4.6

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

© ISO/IEC 2009 — Al rights

reserved
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4.7
field
subdivision of a sector

4.8

groove

trench-like feature of the disk, 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 “land” between the grooves. The recording is
made on the groove.

4.9
interleuviug

procesp of reallocating the physical sequence of units of data so as to render the data more in|1mune to burst
errors

410

mark
featurd of the recording layer that can take the form of an amorphous domain,,a 'pit or any other type or form
that cah be sensed by the optical system

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

4.1
phase|change
physical effect by which the area of a recording layer irradiated'by a laser beam is heated sg as to change
from ap amorphous state to a crystalline state and vice versa

412
physigal sector
smallegt addressable part of a track in the Information* Zone of a disk that can be accessed independently of
other dddressable parts of the zone

413
recording layer
layer of the disk on which data is writtenduring manufacture and/or use

414
Reed-Solomon code
RS
error detection and/or correction code

415
reference velocity
linear Velocity thatresults in the nominal channel bit rate of 26,156 25 Mbit/s

416

space
featurd of the’recording layer that can take the form of a crystal, a non-pit or any other type or fgrm that can be
sensed bythe optical system

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

417

substrate

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

418
track
360° turn of a continuous spiral
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419
track pitch

distance between adjacent track centrelines, measured in a radial direction

4.20
Video Conten
VCPS

t Protection System

method to prevent unauthorized copying and/or redistribution of video data that is recorded in the
DVD+R/+RW video format

4.21
wobble
continuous sin

NOTE

4.22
zone
annular area o

usoidal deviation of the track from the average centreline

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

f the disk

5 Conventions and notations

5.1 Repres

A measured
instance, it img
- 0,02 allows a
Numbers in de
Numbers in he

The setting of

Numbers in b
significant bit

entation of numbers

lies that a specified value of 1,26 with a positive tolerance of + 0,01 and a negative toler:
range of measured values from 1,235 to 1,274.

cimal notations are represented by the digits 0%6-9.

xadecimal notation are represented by the\hexadecimal digits 0 to 9 and A to F in parent
bits is denoted by ZERO and ONE.

nary notations and bit patterns “are represented by strings of digits 0 and 1, with th
hown to the left. In a pattern(of n bits, bit b(,_q) shall be the most significant bit (msb) an

shall be the legst significant bit (Isb). Bit\bg,.1) shall be recorded first.

Negative valug

In each data f
recorded first 4

In a field of 8n
b(sn-1) shall be

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

nd the least.significant byte (LSB) last.

bits, bt b(gs-1) shall be the most significant bit (msb) and bit b the least significant bit (I
recorded first.

alue is rounded off to the least significant digit of the\.corresponding specified valy

eld, the data is.recorded so that the most significant byte (MSB), identified as Byte 0, S

e. For
ance of

neses.

hall be

sb). Bit

5.2 Names

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

a.c.
ADIP
ASM
BP
BPF
CAV
CLD
CLV
d.c
DCB
DCC
DOW
DSV
ECC
EDC
El
FDCB
HF
ID
IED
LPF
LSB
Isb
LSN
MSB
msb
NA
NRZ
NRZI
NSL
OPC
OTP
PAA
PBS
Pl
PLL
PO
PP
pp
PSN
PTP
RIN
RPM
RS
RSV
RUN
SNR
SPS
SYNC

alternating current
address in pre-groove
asymmetry

Byte Position

Band Pass Filter
Constant Angular Velocity
Constant Linear Density
Constant Linear Velocity

direct currant
aH U+

ISO/IEC 17341:2009(E)

Disk Control Block

d.c. Component suppression Control
Direct OverWrite

Digital Sum Value

Error Correction Code
Error Detection Code
Extended Information
Formatting DCB

High Frequency
Identification Data

ID Error Detection code
Low Pass Filter

Least Significant Byte
least significant bit
Logical Sector Number
Most Significant Byte
most significant bit
Numerical Aperture

Non Return to Zero

Non Return to Zero-nverted
Normalized Slicing-Level
Optimum Power. Control
Opposite Track Path
Physical Address in ADIP
Polarizing Beam Splitter
Parity of Inner-code
Rhase Locked Loop
Parity of Outer-code

Push-Pull

peak-to-peak

Physical Sector Number
Parallel Track Path
Relative Intensity Noise
Revolutions Per Minute
Reed-Solomon code

reserved (in use by specific applications)

Recording UNit
Signal to Noise Ratio
Start Position Shift
synchronization code
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7 General description of the optical disk

The optical disk that is the subject of this International Standard consists of two substrates bonded together by

an adhesive layer, so that the recording layer(s) is (are) on
the edge of the centre hole of the assembled disk on the

the inside. The centring of the disk is performed on
side currently accessed. Clamping is performed in

the Clamping Zone. This International Standard provides for two Types of such disks.

Type S5

consists of a substrate, a single recording layer and a dummy substrate. The recording layer can

be accessed from one side only. The capacity is 4,7 Gbytes for the 120 mm sized disk and

1,46 Gbytes for the 80 mm sized disk.

Type D10 consists of two substrates and two recording

layers. From each side of the disk only one of the

rgcording layers can be accessed. The capacity is 9,4 Gbytes for the 120 mm sized-d

2192 Gbytes for the 80 mm sized disk.
Data can be

crystalline sta
difference in t
layer through g transparent substrate of the disk.

Figure 1 shows schematically the two Types.

|

ritten onto the disk as marks in the form of amorphous spots in the crystalliné.recordin
and can be ovgrwritten with a focused optical beam, using the phase change effect betwegn amorphg

s. The data can be read with a focused optical beam, using the phase’ change effect
he reflectivity between amorphous and crystalline states. The beam. accesses the re

Entrance surface

sk and

g layer
us and
as the
cording

/

/

T

/

ol

Type S5 LI_I_I_I_I_I_I_I_I_I/ «
‘_—

Entrance surface

| «—&>—"Substrate
Recording Layer
Adhesive Layer

«—— Dummy Substrate

|

Type D10 LI_I_I_I_I_I_I_I_I_|/4/
‘—
/—|_|—|_|—|_|—|_|—|_|7<\

T 1
TEntrance surface

'« Substrate
Recording Layer
Adhesive Layer

Recording Layer
<——— Substrate

Figure 1 — Types of +RW disk

The efficiency and data reliability of +RW disks can be improved by the use of Background Formatting and
Defect Management. An example of such a system is referred to in Annex M.

Unauthorized copying and/or redistribution of video data that is recorded in the DVD+R/+RW Video Format
can be prevented by applying the Video Content Protection System as referred to in Annex N.

© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=08fe31af208d8c50872b643853b2c7af

ISO/IEC 17341:2009(E)

8 General Requirements
8.1 Environments

8.1.1 Test environment

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

temperature :23°Cx2°C
relative humidity 145 % to 55 %
atmospheric pressure : 60 kPa to 106 kPa

No corjdensation on the disk shall occur. Before testing, the disk shall be conditioned in thisignvironment for
48 h minimum. It is recommended that, before testing, the entrance surface of the disk“shall be cleaned
accordjng to the instructions of the manufacturer of the disk.

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

8.1.2 |Operating environment

This International Standard requires that a disk which meets all requirements of this Internatiopal Standard in
the spgcified 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°Cteb55°C
relativg humidity : 3 %1085 %
absolute humidity : 1g/m3 to 30 g/m3
atmospheric pressure 760 kPa to 106 kPa
temperature gradient : 10 °C/h max.
relativg humidity gradient : 10 %/h max.

No condensation on the disk shall\occur. If the disk has been exposed to conditions outside thdse specified in
this Clause, it shall be acclimatized in an allowed operating environment for at least 2 h before uUse.

8.1.3 |[Storage environment

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

temperaturé :-10°Cto55°C
relativg humidity :3 % 1t090 %
absolutetromidity —4 9/’|||3 to-36 gllllle
atmospheric pressure : 60 kPa to 106 kPa
temperature gradient : 15 °C/h max.
relative humidity gradient : 10 %/h max.

No condensation on the disk shall occur.

8.1.4 Transportation

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

ability

The disk and its components shall be made from materials that comply with the flammability class for HB

materials, or b

9 ReferenceDrive

The Referenc
requirements
specified in thi

9.1 Optical system

The basic set{up of the optical system of the Reference Drive used for measuring the (over)write ar

parameters is

that the perfornance remains the same as that of the set-up in Figure 2. The-eptical system shall be sy

the detected |

accuracy of th¢ measurements.

etter, as specified in Standard ECMA-287.

e Drive shall be used for the measurement of optical parameters for conformance W
pf this International Standard. The critical components of this device have the‘charact
5 Clause.

shown in Figure 2. Different components and locations of components are permitted, p

ght reflected from the entrance surface of the disk is minimized so as not to influen

/
- »H1 Read Channel 1
2 Ll
G H;
1 ]
a b + + ¥ H, Read Channel 2
H, - -
Tangential
Iy Ie track —
direction Iy [y |15 |1y
G
3 F ]
A B C D E

ith the
eristics

d read
ovided
ch that
ce the

A Laser diode F Opficarl disc

B Collimator lens G 4 quadrant photo detector

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

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

Figure 2 — Optical system of the Reference Drive

The combination of a polarizing beam splitter C and a quarter-wave plate D shall separate the entrance optical
beam from the laser diode A and the reflected optical beam from the disk F. The beam splitter C shall have a
p-s intensity reflectance ratio of at least 100.
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9.2 Optical beam

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

10
a) Wavelength (1) 655nm "

-5nm
b) Numerical aperture of the objective lens (NA) 0,65 + 0,01

c) The objective lens shall be compensated for spherical aberrations caused by a parallel substrate

with nominal thickness (0,6 mm) and nominal refractive index (1,55).
d) WeLve front aberration 0,033 x A rms max.
e) Light intensity at the rim of the pupil of the 35 % to 50 % of the maxirlnum intensity
objective lens in the radial direction and 45 % to 60 %
in the tangentiahdirection.
f) Polarization of the light Circular
g) Read power (average) 0,7 mWi 0,1 mW
(d.e.or HF modulated with a {frequency
>400 MHz)
h) Wiite power and pulse width see Annex G
i) Rdlative Intensity Noise (RIN)* of the laser diode —134 dB/Hz max.
*RIN (dB/Hz) = 10 log [(a.c. light power densjtyY Hz) / d.c. light power]

9.3 Read channel 1

Read ¢
Read
marks
channg

For msg

hannel 1 shall be provided to generate signals from the marks and spaces in the recorg
hannel shall be used for reading’the user-written information, using the change in re
and spaces due to the phase change effect. The read amplifiers after the photo detectd
| shall have a flat response,within 1 dB from d.c. to 20 MHz.

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

9.4 Disk clamping

For me

asuring,(the disk shall be clamped between two concentric rings covering most of the (

(see 10.5). The:top clamping area shall have the same diameters as the bottom clamping area

ing layer. This
flectivity of the
rs in the Read

X E.

Clamping Zone
Figure 3).
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dout

Clamping shal

The total clam

of force generated by the clamping force and the chucking forcef> exerted on the rim of the centre hols

disk, F> shall n

The tapered cq

9.5 Rotation of the disk

The actual ro
3,49 m/s £0,0
counter-clockw

The actual rot

parameters ar¢ specified in the.Physical format information in the ADIP Aux Frames in the Lead-in Zong

disk (see 14.4

NOTE The

Figure 3 — Clamping and chucking conditions
occur between

+0;0mm
and dg =32,7mm
~0,5mm

+0,5mm
dy, = 22,3mm
-0,0mm

bing force shall be F4 =2,0 N 0,5 N. In order to prevent warping of the disk under the n
ot exceed 0,5 N (see Figure 3).

ne angle, a, shall be 40,0° + 0,5°.

ation speed for reading the-'disk shall be such that it results in the Reference velq
B m/s at the nominal Channel bit rate of 26,156 25 Mbit/s. The direction of rotation s
ise when viewed from the-objective lens.

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

1.1 and 144.2).

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

R &

homent

p of the

city of
hall be

which
b of the

L RPM

When testing th

b disk the actual speed is limited such that the angular velocity does not exceed 10 000 RPM.

9.6 Wobble channel (Read channel 2)

Read channel 2 of the drive provides the wobble signals to control the access to addressed locations on the
disk during writing. The wobble signal is generated in Read Channel 2 as a signal (/1 - I5) related to the
difference in the amount of light in the two halves of the exit pupil of the objective lens. The read amplifiers
after the photo detectors in the Read channel shall have a flat response within 1 dB from d.c. to 20 MHz.

10
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9.7 Tracking channel (Read channel 2)

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

The method of generating the axial tracking error is not specified for the Reference Drive.
9.8 Reference servo systems

9.8.1 Normalized servo transfer function

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

3iw
1 (002 ey
Hq (iw :—x(_—oj x— 0 (1)
3 iw 14 lw
30)0

vhere: i=+v-1, ®w=2nf and wp = 2n Ty

and fp is the 0 dB crossover frequency of the open-loop frahsfer function.
The crpssover frequencies of the lead-lag network of the servo are

lead break frequency:  f1=fy/3

lag break frequency: fo=fyx3

Anothdr frequency of importance is the frequency fy at which a sinusoidal displacement with an amplitude
equal to the maximum allowed residual tracking error e, corresponds to the maximum expected
accelefation a5« This frequency.can be calculated as follows:

- 1 [Gmax

= —  |—max.
21\ emax

Because the tracking-error signals from the disk can have rather large variations, the tracking ¢rror signal fed

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

9.8.2 |Reference Servo for Axial Tracking

The crossover frequency of the normalized servo transfer function (Hg) for axial tracking, fy = g / (27) shall be
given by equation (2), where a5 is the maximum expected axial acceleration of 8,0 m/s2, which is multiplied
by a factor m = 1,5 for servo margin. The tracking error e, 5y, caused by this mxa,,,,4, shall be 0,20 pm.

Thus the crossover frequency fy shall be given by

fO:l 3 XM X tpay _1 3><1,5><?6 = 21 KkHz @)
21\ emax 21\ 0,20x10
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For an open loop transfer function H of the Reference Servo for axial tracking, |1+H| is limited as
schematically shown by the shaded region of Figure 4.

Bandwidth from 100 Hz to 10 kHz

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

Bandwidth from 26 Hz to 100 Hz

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

1)41,7dBat 100 Hz  ([1+H.| at 100 Hz — 20 %)

2)452 @B at 100 Hz (| 1+Hg| at 100 Hz + 20 %)

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

4) 85,1 ¢iB at 26 Hz (|1+Hg| at 26 Hz — 20 % + 20 dB)
Bandwidth from 9,5 Hz to 26 Hz

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

Gain (dB)

85,1
80

55,1
60

15,2
11,7

20 \
. , N
v
10 S
1 Q"'_\ 248 100 1000 10000 100000

Frequency (Hz)

Figure 4 — Reference servo for axial tracking
9.8.3 Reference Servo for Radial Tracking

The crossover frequency of the normalized servo transfer function (Hg) for radial tracking, fo = g / (2x) shall
be given by equation (3), where a5 is the maximum expected radial acceleration of 1,1 m/s2, which is
multiplied by a factor m = 1,5 for servo margin. The tracking error e 5« caused by this mxay,,y, shall be
0,022 um.
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Thus the crossover frequency fy shall be given by

fO:l\/3xm><ocmax U [BAEX 3)
-6
2n €max 210,022 x10

For an open loop transfer function H of the Reference Servo for radial tracking, |1+H| is limited as
schematically shown by the shaded region of Figure 5.

Bandwidth from 100 Hz to 10 kHz

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

Bandvlidth from 28,2 Hz to 100 Hz

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

)43,7dBat 100 Hz (| 1+Hg| at 100 Hz — 20 %)
2)47,2dBat 100 Hz (| 1+Hg| at 100 Hz + 20 %)

) 65,6 dB at 28,2 Hz (| 1+H, | at 28,2 Hz — 20 %)
4)856dBat282Hz (| 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 | - : -
80 \\v
?
65,6 .

47,2
43,7

20 AN
0 \\
~——
-10 : '
1 95 28,2 100 1000 10000 100000

Frequency (Hz)

Figure 5 — Reference servo for radial tracking
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10 Dimensional characteristics

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

N d, >
< d, >
< de >

>
d3—>
H —

I B EEDU\NI
View B I View A

1% transition area

2"transition area

Clamping zone
3"transition area
Information Zone
Rim area

e
g4 o nmon e

View A - Transition areas and Clamping zone

gfé:yv
By

View B - Rim area

Figure 6 — Physical disk dimensions

10.1 Reference Planes

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

14 © ISO/IEC 2009 — All rights reserved
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Reference Plane P is the primary Reference Plane. It is the plane on which the bottom surface of the

Clampi

ng Zone rests (see 10.5).

Reference Plane Q is the plane parallel to Reference Plane P at the height of the top surface of the Clamping
Zone (see Figure 6).

10.2 Overall dimensions

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

dq =120,00 mm £ 0,30 mm

The ce

The ho

The cq
chamfg

htre hole of a substrate or a dummy substrate shall have a diameter (see Figure 7).
+0,15mm
o =15,00mm
substrate 0,00mm

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

> = 15,00 mm min.

/jsubstrate !
il

d, d

substrate

A
4

Figure 7 — Hole diameters for an assembled disk

rnersof.the centre hole shall be free of any burrs or sharp features and shall be
red by

rounded off or

The thi

5 = U, T mim max.

ckness of the disk shall be
0,30
e =120mm "
-0,06mm

10.3 First transition area

In the area defined by dy and

d3z = 16,0 mm min.

© ISO/IEC 2009 — All rights reserved
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the surface of the disk is permitted to be above Reference Plane P and/or below Reference Plane Q by

0,10 mm max.

10.4 Second transition area

This area shall

extend between diameter d3 and diameter

dy4 = 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 Clampi
This Zone sha
ds = 33,

Each side of t
Reference Pla

In the Clampin

hg Zone

| extend between diameter d4 and diameter

D mm min.

g Zone the thickness e; of the disk shall be

+0,20mm

e> =1,20mm

10.6 Third tr

This area shal
dg = 44,
In this area thg

hy=0,2

—0,170mm

ansition area
extend between diameter ds and diameter
D mm max.

top surface is permitted to.be’above Reference Plane Q by

b MM max.

or below Referlence Plane Q by

hy = 0,1

The bottom su

D mm max¢

rface-is\permitted to be above Reference Plane P by

hy=0,1

D mm max

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

or below Reference Plane P by

hg = 0,25 mm max.

10.7 Information Zone

The Informatio

n Zone shall extend from diameter dg to diameter

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

This Zone consists of the Lead-in Zone, the Data Zone, and the Lead-out Zone.

16
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10.8 Rim area

The rim area is that area extending from diameter d7 to diameter d. In this area the surfaces are permitted to
both extend beyond Reference Plane Q or Reference Plane P

hg = 0,1 mm max.

The outer corners of the disk shall be free of any burrs or sharp features and shall be rounded off or
chamfered by

h7 = 0,2 mm max.

10.9 Il{emark on tolerances

All hei
means
there i

Where
values

MM

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 m
Annex

11.3 Dynamic imbalance

The dynamic imbalance of ¢he disk, relative to its rotation axis, shall not exceed 2,5 g-mm (for §

Annex

11.4 Axial runout

When
Refere

directign\nefmal to the Reference Planes shall not exceed 0,30 mm.

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

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

pchanical characteristics

pment of inertia of the disk, relative 1o its rotation axis, shall not exceed 0,040 g'm2 (for §
A).

A).

measured by the optical system with the Reference Servo for axial tracking, the disk
nce \elocity of 3,49 m/s (see 9.5), the deviation of the recording layer from its nominal

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

0 mm disk see

0 mm disk see

rotating at the
position in the

The residual tracking error below 10 kHz, measured on the blank disk using the Reference Servo for axial
tracking, shall not exceed 0,13 um (displacement of the objective lens needed to move the focal point of the

optical

beam onto the recording layer).

The measuring filter shall be a Butterworth LPF,

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

11.5 Radial runout

The ru

nout of the outer edge of the disk shall not exceed 0,30 mm peak-to-peak.

© ISO/IEC 2009 — All rights reserved
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The radial runout of tracks shall not exceed 70 um peak-to-peak.

The residual tracking error below 1,1 kHz (= fx 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 3,49 m/s (see 9.5), shall
not exceed 0,015 um.

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 pum.
filter shall he a2 Butterwaorth IQDI:’

The measuring

frequen

12 Optical

12.1 Index o

The index of rd

f refraction

12.2 Thickness of the substrate

The thickness
refraction of th

y range (-3 dB) : 1,1 kHz, with slope: +80 dB/decade
to : 10 kHz, with slope: -80 dB/decade.

characteristics in the Information Zone

fraction of the substrate in the Information Zone shall be 1,55:+°0,10.

of the substrate, from the entrance surface to)the recording layer, varies with the in
b substrate and shall be defined as the enclosedregion in Figure 8.

18

Thickness
(mm) (1,45; 0,633)
7] (1,56; 0,620)
0,620 (1,65; 0,620)
0,600 TS
(1,45; 0,593)
0,580- (1,65; 0,580)
(1,56; 0,580)
I I I I
1,40 1,50 1,60 1,70

Index of refraction

Figure 8 — Thickness of the substrate

dex of
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12.3 Reflectivity

The double-pass optical transmission of the substrate and the reflectivity of the recording layer are measured
together as the reflectance R of the disk. When measured according to Annex C the value of R shall be

in the Information Zone 0,18 < R4 <0,30 in the unrecorded groove
0,18 < R14H < 0,30 in the recorded groove

12.4 Birefringence

The birefringence of the substrate shall not exceed 60 nm when measured according to Annex D.

12.5 Lngular deviation

The angular deviation is the angle « between a parallel incident beam perpendicular,to.the Refgrence Plane P
and the reflected beam (see Figure 9). The incident beam shall have a diameter.in the range 0,30 mm to
3,0 mnp. This angle « includes deflection due to the entrance surface and to the unparallelism df the recording
layer with the entrance surface.

Substrate

Recording layer

Entrance surface

AW

Reflected beam

Incident beam

Figure 9 — Angular deviation [J

The anjgular deviation shall be

n radial direction: || = 0,70° max.

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

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

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,
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— a Scrambled Frame,
— an ECC Block,

— 16 Recording Frames,
— 16 Physical Sectors,

— a Recording Unit.

These steps are specified in the following clauses.

13.1 Data Fiames

A Data Frameg shall consist of 2 064 bytes arranged in an array of 12 rows each containing 172 bytes

(Figure 10). The first row shall start with three fields, called Identification Data (ID), ID Error. Detectio

n Code

(IED), and RSY bytes, followed by 160 Main Data bytes. The next 10 rows shall each centain 172 Majn Data

bytes, and thg last row shall contain 168 Main Data bytes followed by four bytes for recording a

Detection Codg (EDC). The 2 048 Main Data bytes are identified as Dg to D5 g47.

h Error

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

Main data 172 bytes (D160 - D331)

Main data 172.bytes (D332 - Dsg3)

Main data 172 bytes (Dsg4 - Dg75)

Main data 172 bytes (D676 - D847)

Main‘data 172 bytes (D848 - D1 019)

12 rows

Maijn data 172 bytes (D1 020 - D1 191)

Main data 172 bytes (D4 192 - D1 363)

Main data 172 bytes (D1 364 - D1 535)

Main data 172 bytes (D1 536 - D1 707)

Main data 172 bytes (D1 708 - D1 879)

Main data 168 bytes (D1 880 - D2 047)

EDC

bytes

13.1.1 Identification Data (ID)

Figure 10 — Data Frame

This field shall consist of four bytes, the bits of which are numbered consecutively from bg (Isb) to b3q (msb),

see Figure 11.

20
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bo (Isb)

Sector Information &  Physical Sector Number ———— W

b31 b30
Sector format| Tracking Reflectivity | Reserved Zone Data Layer
type method type type number
Fi H—tdentification-Data-(iD)

The bits of the most significant byte, the Sector Information, shall be set as follows:
Bit b3 shall be set to ZERO, indicating a CLD format
Bit bsg shall be set to ONE, indicating groove tracking (see Claus€ 14)
Bit bog shall be set to ONE indicating that the reflectance is less’than 40 %
Bit bog shall be set to ZERO
Bits byy to byg shall be set to

ZERO ZERO in the Data Zone

ZERO ONE in the Lead-in Zone

ONE ZERO in the Lead-out Zone
Bit bys shall be set to ONE, indicating,Rewritable data
Bit bog shall be set to ZERO, indicating that through an entrance surface only one

recording layer can be-accessed.
The legst significant three bytes;bits by to bg, shall specify the Physical Sector Number in hinary notation.
The Physical Sector Number\of the first Physical Sector of an ECC Block shall be an integer myltiple of 16.
13.1.2|ID Error Detection Code (IED)
When [dentifying all bytes of the array shown in Figure 10 as C;;for i = 0to 11 and j = 0 to 171, the bytes of
IED arg represented by Cg  for j = 4 to 5. Their setting is obtained as follows.

5 .

ED(x) = > Cq,; x” 7 =1(x) x* mod Gg(x)

j=4

where

I(x) = ioo,j x>7 and Gg(x)= (x + 1)(x + a)
j=0

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

© ISO/IEC 2009 — 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 circu

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

Circumvention: Recorders and recording drives shall be considered as circumvention devices when these are produced

to record, or can

easily be modified to record, in any manner, a user-defined number in this field.

13.1.4 Error Detection Code (EDC)

This 4-byte figld shall contain the parities of an Error Detection Code computed over the preceding 2 060
bytes of the Data Frame. Considering the Data Frame as a single bit field starting with the most)significant bit
of the first byt¢ of the ID field and ending with the least significant bit of the EDC field, thenrthis msb|will be
b1s 511 and thq Isb will be bg. Each bit b; of the EDC is shown as follows for i = 0 to 31:
31 ,
EDC(x)[= Y.b; x' =1(x) mod G(x)
i=0
where
16511
I(x)= Y} b; x' and G(x)=x32+x31+x4+1
i=432
13.2 Scrambled Frames
The 2 048 Main Data bytes shall be scrambled by means of the circuit shown in Figure 12 which shall consist
of a feedback bit shift register in which bits r; (msb)to’'rg (Isb) represent a scrambling byte at each 8-bit|shift.

@)

Hﬁ

Mo

»

14 | T3y T12 | 11 Fre [Ts [ T4 | T3 | M| Ty

A 4 v VY \ 4 A

S, at each 8-bit shift

Figure 12 — Feedback shift register

At the beginning of the scrambling procedure of a Data Frame, positions rq4 to rg shall be pre-set to the
value(s) specified in Table 1 (the msb of the pre-set value shall be discarded). The same pre-set value shall
be used for 16 consecutive Data Frames. After 16 groups of 16 Data Frames, the sequence is repeated. The
initial pre-set number is equal to the value represented by bits b7y (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.
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Table 1 — Initial values of the shift register

The pg

2 047 {imes and the following 2 047 bytes shall be taken from ry to rg as scrambling, bytes S4

Main D

13.3 ECC Blocks

An EC
each (f
resultin]
rows o

is the @

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 ry to rq is taken out as scrambling byte Sj. After that, an 8-bit s
ata bytes Dy of the Data Frame become scrambled bytes D’y where

D’ =D, ® Sy fork=0102047 (@ stands for Exclusive OR)

C Block is formed by arranging 16 consecutive Scrambled'Erames in an array of 192 rov
Figure 13). To each of the 172 columns 16 bytes of Parity of Outer Code are added, then
g 208 rows, 10 bytes of Parity of Inner Code are @addéd. Thus a complete ECC Block

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

olumn number.
Bjjfori=0to 191 and j = 0 to 171 are bytes'from the Scrambled Frames
B j for i =192 to 207 and j = 0 to 171%are bytes of the Parity of Outer Code

B for i =0 to 207 and j = 172:te-181 are bytes of the Parity of Inner Code

hift is repeated
to 82 047- The

s of 172 bytes
to each of the
comprises 208
vV number and j

Pl
¢ 172 bytes P 4——10 bytes—1W
A
BO,O BO,1 BO,170 BO,171 BO,172 BO, 81
B1,0 B1,1 B1,‘170 B1,171 B1,‘172 B1, 81
BZ,O BZ,1 BZ,170 BZ,171 BZ,172 BZ, 81
4109 v
T TUVWO
B1890 B1891 B189170 B189171 B189172 B189181
B1900 B19Q1 B190170 B190171 B190172 B19Q181
v B191,0 B191,1 B191,17O B191,171 B191,172 B191,181
? B1920 B1921 B19217O B192171 B192172 B192181
PO 16 rows
¢ B207,0 B207,1 B207,170 B207,171 B207,172 B207,181

Figure 13 — ECC Block
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The PO and PI bytes shall be obtained as follows.

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

outer code RS

(208,192,17).

207 .
Rj(x)= >B;; x*°7" =1;(x) x"® mod Gpo ()
i=192
where
(| 15 .
li(x)=}'Bjj x M and Gpo(x)= [T(x+a")
ito k=0

In each of row
code RS(182,1

Ri(x) =
where

1
li(x) =)

j::

a is the primiti

13.4 Recording Frames

Sixteen Recor
rows of an EC

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

Thus the 37 8
Recording Fra

5 | = 0 to 207, the 10 PI bytes are defined by the remainder polynomial R{(x) to form th
72,11).

181

ZBi,j X181_j = |,'(X) X10 mod Gp|(X)
j=172

1 )
hB,, x17™
e

9
J and  Gp(x) = [](x+a¥)
0 =0

e root of the primitive polynomial P(x) = x84+ x4 + x3 + x2 + 1

ding Frames shall be obtained-by interleaving one of the 16 PO rows at a time after e
C Block (Figure 14). This is'achieved by re-locating the bytes B;; of the ECC Block as By

nt [i/12] andwasj fori< 191
(i-191)-1 (andn=j fori>192
presents-the largest integer not greater than x.

56 ,bytes of an ECC Block are re-arranged into 16 Recording Frames of 2 366 bytes
medconsists of an array of 13 rows of 182 bytes.

e inner

ery 12
n for

. Each

24
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< 182 bytes >
T S Boart | Boxro | < -+ Bo 161 T
13 & =~ Recording
rows Frame 0
S Bita71 | Bryaza | -+ -+ - Bi1.181
Brggo | mrrrrrr Bioz 171 |Biogaza | v+ Bioz.181
T Biog | v Bipi71 | Brogra | - - - - B1z1s1 T
13 Reécording
rbws Frame 1
Bogg | rrrre Bosi71 | Bogaza| « - - - - Bos 11
B193,0 ................... B193,171 B193’172 ..... B193,181
= __— Recording
=4 “ Frafnes 2 - 14
T B180,0 """""""""" B180,171 B180,172 """ B180,181 T
13 = = Re cording
rpws Frame 15
= T Big1.171 [Brotaza | + ¢ - - - Bio1.181
8207,0 ------------------- 8207’171 8207’172 ----- 8207,181

Figure 14 — Recording Frames obtained from an ECC Block

13.5 Modulation and NRZI ¢conversion

The 8-pit bytes of each Reeording Frame shall be transformed into 16-bit Code Words with [the run length
limitatipn that between 2'ONEs there shall be at least 2 ZEROs and at most 10 ZEROs (RLL(2,10)). Annex H
specifigs the 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 tablgs indicate the
corresponding Code Word, as well as the State for the next 8-bit byte to be encoded.

The 16-bit(Code Words shall be NRZI-converted into Channel bits before recording on [the disk (see
Figure [16).,The Channel clock period is the time between 2 consecutive Channel bits.
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8-bit 16-bit . 16 channel bits
bytes Code Words NRZ Echu/sxe-OR NRZI converted pulses

——» modulator > . >
conversion > e
1T P

T =1 channel clock period delay

16bHCodeVdepaﬂmh:0‘1‘0‘0‘ 1‘0‘0‘0‘1‘0‘0‘0‘0‘ 1‘0‘0
NRZ converted signal: j m m m
NRZI converted pulses:

Figure 15 — NRZI conversion

13.6 Physical Sectors

The structure ¢f a Physical Sector is shown in Figure 16. It shall consist of 13 rows, each' comprising twjo Sync
Frames. A Symc Frame shall consist of a SYNC Code from Table 2 and 1 456 Channel bits representing 91
8-bit bytes. Each row of the Physical Sector shall consist of two Sync Frames with.the first 1 456 Chanpel bits
representing the first 91 bytes of each row of a Recording Frame and the’ second 1456 Channel bits
representing the second 91 bytes of each row of a Recording Frame.

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

Figure 16 — Physical Sector

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

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

Primary SYNC codes
(msb) (Isb)
SY0 = 0001001001000100 0000000000010001
SY1 =0000010000000100 0000000000010001
SY2 = 0001000000000100 0000000000010001
SY3 = 0000100000000100 0000000000010001

SVY4 =0040000000000400-0000000000040004
o oot o LA~A~ ey ToTTTUToToT

Secondary SYNC codes
(msb) (Isb)
0001001000000100 0000000000010001
0000010001000100 0000000000010001
0001000001000100 0000000000010001
0000100001000100 0000000000010001

nn4nnnnnn4nnn4nnnnnnnnnnnnndnnn1
ASA~E R~A-A-A-A-A-m E-A-A-ma s~y oo TooT

SY5 =0010001001000100 0000000000010001
SY6 = 0010010010000100 0000000000010001
SY7 =0010010001000100 0000000000010001

0010001000000100 00000000000 10Q0(!
0010000010000100 00000000000 1000t
0010010000000100 000000000001000f!

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

Primary SYNC codes
(msb) (Isb)

SY0 = 1001001000000100 0000000000010001
SY1 =1000010001000100 0000000000010001
SY2 =1001000001000100 0000000000010001
SY3 =1000001001000100 0000000000010001
SY4 =1000100001000100 0000000000010001
SY5 = 1000100100000100 0000000000010001
SY6 = 1001000010000100 0000000000010001
SY7 =1000100010000100 0000000000010001

Secondary SYNC codes
(msb) (Isby)
1001001004000100 000000000001000(1
1000010000000100 000000000001000(1
1001000000000100 000000000001000f!
1000001000000100 000000000001000f1
1000100000000100 000000000001000(1
1000000100000100 000000000001000(1
1000000001000100 000000000001000fi
1000000010000100 000000000001000f!

13.7 lLayout of a Recording UNit (RUN)

A RUN
Block.
of inac
at recg
shall b

shall consist of an integer\pumber (M > 1) of sets of 16 Physical Sectors, each from

e chosen randomly;-such that the runlength constraints specified in 13.5 are fulfilled.

Each R

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

ull ECE-Blocks Nto N+ M — 2 (if M > 2),

FCC'Block N + M — 1, except for the last 8 Channel bits, which bits shall not be recorded

The positioning of a Recording Unit is shown in Figure 17.

a single ECC

The M ECC Blocks shall be)preceded by 8 Channel bits, which are meant to reduce possible influences
curacies of the linking.point, while the last 8 Channel bits of the last Physical Sector shall be discarded
rding. The 8 linking.Channel bits and the next SYNC Code SYO (chosen from State 1/R or State 3/4)

way:

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).
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midd}e of wobble 15
s

N

8T theoretical start position
| | 5T max
actual start position Ilnklng>4 MECC Blocks >
|
L8 ECC Block ECC Block | 135t8
bits N N+M-1 ™ pits
N to be recorded to be
discarded
at recofrding
N
ECC|Block ECC Block ECC Block ECC Block
N-1 N N+M-1 N+M
A\

A
\ 4

previous recording (if existent) is overwritten

Figure 17 — Recording Unit

13.7.1 Recording Unit position

Each ECC Blgck, consisting of 16 Physical Sectors, shall correspond to 4 ADIP words (see 14.4.1.1)] RUNs
shall be mapped onto the structure of tracks(see 14.4), such that the Physical Sector Numbers (PEN), of
which the 2 Igast significant bits have been-discarded, correspond to the local Physical Address in ADIP
(PAA). In mathematical form: PSN = 4xPAA™+ j, where i = 0, 1, 2, or 3 (for example: Physical Sector Nimbers
(030000) to (0B0003) correspond to Physical ADIP Address (00C000)).

The reference|for the theoretical start positions is wobble 15 following the ADIP word sync unit of the ADIP
words of whic]} the 2 least significant address bits are 00 (see 14.4.1.1 and Figure 21). The theoretigal start

position is 8 Channel bits after the nominal position of the zero crossing in the middle of the above meptioned
wobble 15 of the wobble sighal from Read channel 2.

The start of edch recording shall be within + 5 Channel bits of the theoretical start position. During wrifing the
Channel bit clgckshall be phase locked to the wobble frequency.

13.8 d.c. component suppression control

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

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

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

b) For the 8-bit bytes in the range 0 to 87, the Substitution table offers an alternative 16-bit Code Word for all
States.
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c) For the 8-bit bytes in the range 88 to 255, when the prescribed State is 1 or 4, then the 16-bit Code Word
can be chosen either from State 1 or from State 4, so as to ensure that the RLL requirement is met.

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

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) occyrs.

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

pare the | DSV s of both streams.

2) If he | DSV| of the stream in which case c) occurs is smaller than\that of the other stijeam, then the
stream in which case c¢) has occurred is chosen and duplicated to the other stream. One of the
regresentations of the next 8-bit byte is entered into this stream*and the other into the other|stream.

3) Ifthe |DSV/| of the stream in which case c¢) has occurred is’ larger than that of the other strgam, then case
c) [s ignored and the 8-bit byte is represented accordingto the prescribed State.

In both cases b) and c), if the |DSV|s are equal,rthe decision to choose Stream 1 of Stream 2 is
implementation-defined.

The prpcedure for case a) shall be as follows:

1) Atthe end of each Sync Frame, whether or not case b) and or case c) have occurred, the accumulated
DYVs of both streams are compared. The stream with the lower |DSV/| is selected and dl plicated to the
otHer stream. Then the next Primary SYNC Code and the Secondary SYNC Code of the proper category
arg inserted each in one of the'streams.

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

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

During|the DSV computation, the actual values of the DSV may vary between -1 000 and +1( 000, thus it is

recomrmerdedthat thecount range for the DSV beatteast from=t024to+10283:

14 Track format

14.1 Track shape

The area in the Information Zone (see 10.7) shall contain tracks formed from a single spiral groove. Each
track shall form a 360° turn of a continuous spiral. The shape of each track is determined by the requirements
in Clauses 23 and following. Recordings shall be made on the groove.

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

The groove tracks shall start at a radius of
and end at a radius of

14.2 Track path

22,00 mm max,
58,75 mm min (for 80 mm disk see Annex A).

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

14.3 Track pitch

The track pitct
in the radial d
Information Zo

he shall be 0,74 um + 0,01 um.

14.4 Track layout

The wobble d
4,265 6 um + (

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

The wobble i
modulation is g

14.4.1 ADIP information

ia—bla oLk ol o ek il 4 1 & L ol bt 1
IS T UlotariCt TNTdosultUu DTUWTTITT UNT aveldyT UdUN CCTIUTIHTICS Ul dUjaCtlit TdClRo, 111

irection. The track pitch shall be 0,74 um + 0,03 um. The track pitch averaged:-o

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

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

asured
er the

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

of the

wobble

vobble.

Therefore 93 [wobbles shall correspond to 2 Sync Frames. Of each 93 wobbles, 8 wobbles are| phase
modulated with ADIP information (see Figure 18).
1 wobble equdlls 32 Channel bits (= 32T)
one ADIP unit F 8 modulated wobbles per 2 Sync,Frames
2 Sync Frames
<———1 488 Channel bits 1 488 Channel bits >
Sync data Sync data
«——— 16 wobbles —— «—— 16 wobbles ——
one ADIP unit
<« 8 wobbles — 85 monotone wobbles
93 wobbles
Figure 18 — General ADIP structure
14.41.1 ADIP word structure
52 ADIP units are grouped into one ADIP word each.
This means that one ADIP word corresponds to 4 x 13 x 2 Sync Frames = 4 Physical Sectors.
30 © ISO/IEC 2009 — All rights reserved
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Each ADIP word shall consist of: 1 ADIP sync unit + 51 ADIP data units.
ADIP sync unit = 4 inverted wobbles for word sync + 4 monotone wobbles.
ADIP data unit = 1 inverted wobble for bit sync + 3 monotone wobbles + 4 wobbles representing one data bit.

(see 14.4.1.3)

wobble 0 | wobble 1to 3 | wobble 4 to 7
0 0 sync unit word sync 0 0
data unit bit sync data bit 1
ADIP data unit bit sync data bit 2 4 Physical

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

{ {

The information contained in the data bits is as follows:

bit 1:

bits 2 o 23:

bits 24 to 31:

Figure 19 — ADIP word structure

this bit is reserved and shall be set to ZERO.

these 22 bits contain a Physical ADIP Address.

Data bit 2 is the msb and data bit 23 is the Isb. The addresses increase by on¢ for each next

ADIP word.

The first address in thexInformation Zone shall be such that Physical ADIP Add

is located at radius-.24,00 fg'gg mm .

Physical ADIR Address (098150), which is the first address corresponding td
Zone, shall'be located at a radius < 58,00 mm (for 80 mm disk see Annex A).

these '8 bits contain auxiliary information about the disk.
Bit 24 to 31 from 256 consecutive ADIP words, shall form one ADIP Aux Frame

of information. The first byte of each ADIP Aux Frame shall be located in an AL}
Physical ADIP Address that is a multiple of 256 (Physical ADIP Address = (xxxx

ress (00C000)

the Lead-out

with 256 bytes
IP word with a
D0)).

bits 32 to 51:

In the Lead-in Zone of the disk the auxiliary bytes shall be used for storing Physical format

information. The contents of the 256 bytes are defined in Table 3 and 14.4.2.

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 Lead-out Zone of the disk the auxiliary bytes shall be set to (00).

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

For the AD

error correction

IP  error correction

the

ADIP data

bits

are

grouped

into 4-bit nibbles.

The mapping of the data bits into the nibble array is defined in Figure 20. Bit 0 is a dummy bit, which shall be
considered as set to ZERO for the error corrector.

nibble Ng bit 0 bit 1 bit 2 bit 3 0
nibble N1 bit 4 bit 5 6 ADIP
nibbles address
bit 20 bit 23 A
bit 24 4 AUX
nilrble N7 bit 28 bit 31 { nibbles data
nitjble Ng bit 32 0 nibble
5 based
nibbles R-S
nibple N12 bit 48 bit 49 bit 50 bit 51 \: ECC

A nibble-based RS (13,8,6) code is constructed, of which the 5 parity nibbles Ng to N4, are defined

Figure 20 — ADIP error correction structure

remainder polynomial R(x):

Py
X
Il
oolvjl\)

where
7
0=

o is the primiti

All bits of the 5

1 .
TN; x"27 =1(x) x° mod Gpa(x)

, 4
N, x’7 and Gpa(x)= [ Lex=+ o)
k=0

e root 0010 of the primitive polynomial P(x) = x4 + x + 1

parity nibbles Ng-to N12 shall be inverted before recording.

14.4.1.3 ADIP modulation rules

The ADIP unit{

are'modulated by inverting some of the 8 wobble cycles:

by the

32

all monotone wobbles shall be PWs.

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.
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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 STy

Modulation of an ADIP ZERO bit:

ADIP data unit with data set to ZERO

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

1TNW 3 PW 2 PW 2NW

Modulation of an ADIP_.ONE bit:

ADIR @ata unit with data set to ONE

v

\
v
A

wobbles~wobble
92 0 1 2 3 4 6
1 NW 3PW 2 NW 2 PW

Figure 21 — 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 I). The information is copied to the Control Data Zone
(see 17.11.1) during initialization of the disk.
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Table 3 — Physical format information

Byte number Content Number of bytes
0 Disk Category and Version Number 1
1 Disk size 1
2 Disk structure 1
3 Recording density 1
4to 15 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
32 Recording velocity range for the basic write strategy 1
33 Maximum read power at Reference velocity 1
34 PinD at Reference velocity 1
35 p at Reference velocity 1
36 g1 at Reference velocity 1
37 g9 at Reference velocity. 1
38 Ytarget @t Reference veélocity 1
39 Maximum read power atJpper velocity 1
40 PiND at Upper velocity 1
41 p at Upper velocity 1
42 epatUpper velocity 1
43 €2 at Upper velocity 1
44 Ttarget @t Upper velocity 1
45 Maximum read power at Intermediate velocity 1
46 PiND at Intermediate velocity 1
47 p at Intermediate velocity 1
48 €4 at Intermediate velocity 1
49 €7 at Intermediate velocity 1
50 Ytarget at Intermediate velocity 1
51 Ttv,, first pulse duration 1
52 Tmp multi pulse duration 1
53 dTiop first pulse lead time 1
54 dTerg erase lead time at Reference velocity 1
55 dTerg erase lead time at Upper velocity 1
56 dTerg erase lead time at Intermediate velocity 1
57 to 63 Reserved — All (00) 7
64 to 95 Extended Information block 0 32
96 to 127 Extended Information block 1 32
128 to 159 Extended Information block 2 32
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Table 3 — Physical format information (continued)

Byte number Content Number of bytes
160 to 191 Extended Information block 3 32
192 to 223 Extended Information block 4 32
224 to 255 Extended Information block 5 32

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

Table 4 — Types of disks

basic write strategy 4x write strategy remarks
bytes 32 to 63 El block format 1
type of disk (1x ~ 2,4x speed) (1,6x ~ 4x speed)
this disk shall be suited
“« » for recording spegds
2,4x * N between 3,49 & 8|44 m/s
only

this disk shall be suited
for recording spegds
“4x” + + between 3,49 & 8|44 m/s
and between
5,77 & 13,95 m/s

+ shall be present — shall not be used (both write strajegies support
recording in fu|l CAV mode)

14.4.211 General information —Bytes 0 to 31
Byte 0|- Disk Category and Version Number

Bits by|to by  shall specify the Disk Category,
bit bswshall be set to 1 indicating a disk according to the +R/+RW Format (see Clause 3),
bit’ bgshall be set to 0 indicating a single layer disk,

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

Bits bs|tolbg ™ shall specify the Version Number,

o ball b [ -G aVat FaWH=P H £ i 1ot EH [ aXy o o
oy STIAIT OC STT IO UUTU T TaTC At g tUriS Tite T TatioTTaT O tarmtaara

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 O).

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.

Byte 1 - Disk size and maximum transfer rate

Bits by to by shall specify the disk size,
they shall be set to 0000, indicating a 120 mm disk (for 80 mm disk see Annex A)
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Bits b3 to bo

shall specify the maximum read transfer rate,

they shall be set to 1111 indicating no maximum read transfer rate is
specified

Byte 2 - Disk structure

Bits b7 to b4

Bits b3 to b0

Byte 3 - Reco

Bits b7 to b4

Bits b3 to b0

Bytes 4 to 15
Byte 4

Bytes 5to 7

Byte 8

Bytes 9 to 11

Bytes 12 to 15

shall be set to 0000

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

rding density

shall specify the average Channel bit length in the Information Zone,
they shall be set to 0000, indicating 0,133 um

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

- Data Zone allocation
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 (26053F) to specify PSN 2.494°711 as the last possible Physical Sector o
Data Zone (for 80 mm disk see Annex A).

shall be set to (00)
eral Flag bits

shall be set to ZERO

shall specify if the-djsk contains Extended format information in the ADIP Aux Frames in
Data Zone relatedto the VCPS copy protection system,

shall be s€tio 0, indicating no Extended format information for VCPS is present,

shall-be"set to 1, indicating the Data Zone contains Extended format information fq

VCPS as defined in Annex B and the VCPS System Description

f the

the

=

(see Annex N).

Byte 16 — Gen
Bit b,

Bit b6

Bit b5

Bits b4 to b0

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

are reserved and shall be set to 0 0000

Byte 17 — Disk Application Code

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

36
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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 by

Bits bg

to bg are reserved and shall be set to 00

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

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

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

Bytes

These
the GO

If the O
Bytes
Disk m

type o
Trailing

If the Media Type ID is not used, these 3 bytes shall be sét'to (00)

NOTE

differen
be appr
Byte 3

This b

19 to 26 — Disk Manufacturer ID

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

isk Manufacturer ID is not used, these 8 bytes shall be set to (00)
R7 to 29 — Media Type ID
anufacturers can have different types of media, which shall be“specified by these 3 byte

disk is denoted in this field by characters from the GO-set + SPACE according to
bytes not used shall be set to (00).

If bytes 19 to 29 are used for disk identification, disks with different characteristics shall
and unique combinations of Disk ManufacturerAD’/ Media Type ID. Therefore the contents of byt
pved by the licensors of the +RW system.

D — Product revision number

yte shall identify the product revision number in binary notation. All disks with t

recordi
record

If not u
Byte 3

This by
format

Manuf}cturer ID and the same Media Type ID, regardless of Product revision numbers, must

rs). The content of this byte can be chosen freely by the disk manufacturer.
sed this byte shall'be set to (00)
I — numbenof Physical format information bytes in use in ADIP up to byte 63

te forms.one 8-bit binary number indicating the number of bytes actually in use for the
infoermation (in bytes 0 to 63). It shall be set to (39) indicating that only the first 57 bytes

haracters from

s. The specific
SO/IEC 4873.

be identified by
es 19 to 29 shall

ne same Disk
have the same

g properties (only mindr differences are allowed: Product revision numbers shall bg irrelevant for

basic Physical
of the Physical

format

information are used.

14.4.2.

2 Basic write strategy parameters — Bytes 32 to 63

Byte 32 - Recording velocity range for the basic write strategy

This byte indicates the recording speed range of the disk for the basic write strategy parameters as defined in
bytes 33 to 63 in this Physical format information, as a number n such that

n =10 x v (n rounded off to an integral value)

It shall

be

set to (23) indicating a linear velocity range for writing from 3,49 m/s (the Reference velocity) to
8,44 m/s allowing for CAV.

© ISO/IEC 2009 — All rights reserved

37


https://iecnorm.com/api/?name=08fe31af208d8c50872b643853b2c7af

ISO/IEC 17341:2009(E)

The Reference velocity is 3,49 m/s.
The Intermediate velocity is 5,95 m/s.
The Upper velocity is 8,44 m/s.

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

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

that

n=20x
Byte 34 - Pinp
PiND is the sta

This byte shall
such that

n =20 x
Byte 35 - p at

This byte sha
algorithm (see

n=100
Byte 36 - g4 at

This byte shal

(Pr—0,7)

-at Reference velocity
r4

ting value for the determination of Piarget used in the OPC algorithm, see Annex .

specify the indicative value Pinp of Pigrget in milliwatts at the Reference velocity'as a nu

(PinD - 9)
Reference velocity

| specify the write power multiplication factor p at the Reference velocity used in th
Annex |) as a number n such that

< P
Reference velocity

specify the Erase/Write power ratio 1 at the Reference velocity used in the OPC al

(see Annex |) &s a number n such that

n =200
Byte 37 - g5 at

This byte shal

€1
Reference velocity

specify the Cooling/Write power ratio ¢, at the Reference velocity used in the OPC al

(see Annex |) &s a number n.such that

n=200

X €9

Byte 38 - yta,-grt at'Reference velocity

mber n

e OPC

jorithm

jorithm

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

n=20 x

Ytarget

Byte 39 - Maximum read power at Upper velocity

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

n=20x

38

(Pr=0,7)
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Byte 40 - P\np at Upper velocity
PinD is the starting value for the determination of Piarget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp of Pigrget in milliwatts at the Upper velocity as a number n
such that

n=20 x (PIND'S)

Byte 41 - p at Upper velocity

This bytestrattspetify thewrite powermuttipticationfactorpat theUpper vetocity usedimthe OPC algorithm
(see Annex |) as a number n such that

p =100 xp
Byte 4P - ¢4 at Upper velocity

This byte shall specify the Erase/Write power ratio g4 at the Upper velocity~used in the OPC [algorithm (see
Annex|l) as a number n such that

=200 x g4
Byte 4B - g5 at Upper velocity

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

p =200 x g5
Byte 4f - ytarget at Upper velocity

This byte shall specify the target value for v, yarget at the Upper velocity used in the OPC jalgorithm (see
Annex|l) as a number n such that

M = 20 X Yiarget
Byte 4p - Maximum read power at Intermediate velocity

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

p =20 x (P, —0,7)

Byte 46 - P)\p at Intermediate velocity
PinD is the starting value for the determination of Piarget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp of Piarget in milliwatts at the Intermediate velocity as a number
n such that

n=20 x (PIND'S)
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Byte 47 - p at

Intermediate velocity

This byte shall specify the write power multiplication factor p at the Intermediate velocity used in the OPC

algorithm (see

n=100

Annex |) as a number n such that

xp

Byte 48 - ¢4 at Intermediate velocity

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

n=200
Byte 49 - g5 at

This byte shall

(see Annex |) &s a number n such that

n=200

Byte 50 - ytargpt at Intermediate velocity

This byte shall

Annex |) as a pumber n such that

n=20x

This byte shal

first pulse durgtion consists of two contributions:a variable part and a fixed part (Tiop = Ttop,var * Ttop;fix}-

Bits 7 to 4 of th

Bits 3 to 0 of th

Bit combinatio

< €1
Intermediate velocity

specify the Cooling/Write power ratio g5 at the Intermediate velocity used’in‘the OPC al

€2

specify the target value for y, ytarget at the Intermediate,velocity used in the OPC algorith

Ytarget

first pulse duration

specify the duration of the first pulse of the multi pulse train for recording (see Annex (

is byte shall specify the variable part as a fraction of the Channel bit clock period.
is byte shall specify:the fixed part expressed in nanoseconds (see Table 5).

s not specified in‘Table 5 shall not be used.

Table 5 — First pulse duration

jorithm

m (see

5). The

40

bits 7 to 4 Ttop,var (T) bits 3to 0 Ttop,fix (NS)

0000 0 0000 reserved
0001 1/6 0001 2
0010 2/6 0010 4
0011 to 1111 reserved 0011 6
0100 8
0101 10
0110 12
0111 14

1000 to 1111 reserved
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Byte 52 — Ty, multi pulse duration

This byte shall specify the duration of the second and higher pulses of the multi pulse train for recording (see
Annex G). The multi pulse duration consists of two contributions: a variable part and a fixed part
(Tmp = Tmp,var + Tmp,fix).

Bits 7 to 4 of this byte shall specify the variable part as a fraction of the Channel bit clock period.

Bits 3 to 0 of this byte shall specify the fixed part expressed in nanoseconds (see Table 6).

Bit combinations not specified in Table 6 shall not be used.

Table 6 — Multi pulse duration

bits 7 to 4 Tmp,var (T) bits 3to 0 Tmp,fix (NS)

0000 0 0000 reserved
0001 1/6 0001 2
0010 to 1111 reserved 0010 4
0011 6
0100 8
0101 10

0110 te’1111 reserved

Byte 5B — dTyop, first pulse lead time

Bits 7 fo 4 of this byte shall specify the lead time of the first pulse of the multi pulse train for recprding, relative
to the frailing edge of the first Channel bit of the data pulse (see Annex G). The value is expressed as a
fraction of the actual Channel bit clock period.Ti(see Table 7). Bits 3 to 0 of this byte shall be sef to 0000.

Bit compbinations not specified in Table 7-shall not be used.

Table 7 — First pulse lead-time

bits 7 to 4 dTiop lead time (T)
0000 0
0001 1/6
0010 2/6
0011 3/6
0100 4/6
0101 to 1111 reserved

Byte 54 — dTg,, erase lead time at Reference velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clock period T (see Table 8). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 8 shall not be used.
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Byte 55 — dTe,, erase lead time at Upper velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clock period T (see Table 8). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 8 shall not be used.

Byte 56 — dT¢,, erase lead time at Intermediate velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clgck period T (see Table 8). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 8 shall not be used.

Table 8 — Erase lead-time

bits 7 to 4 dTerg lead time (T)

0000 0

0001 1/6
0010 2/6
0011 3/6

0100 to 1100 reserved

1101 - 3/6
1110 ~2/6
1111 - 1/6

Bytes 57 to 63 - Reserved - All (00)

These bytes shall be set to all (00).

14.4.2.3 Ext¢nded Information blocks’— Bytes (64 + ix32) to (95 + ix32)
(i=0top)

Extended Infomation (El)<blocks are meant to facilitate future extensions. Each such block consists of
32 bytes. Thege bytes can-hold for instance parameters for alternative write strategies or other adyanced
parameters. Ifla set ef.parameters does not fit in one Extended Information block, additional contipuation
blocks can be pdded, which additional blocks are identified by a Continuation bit.

The presencele

3 s shall-be 8. If an
Extended Information block is not used, all 32 bytes shall be set to (00).

Byte (64 + ix32) Extended Information block i Format number / Continuation bit
Bits bg to bg indicate the Format number which identifies the definitions of the data in bytes (65 + ix32) to
(95 + ix32).

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

A disk can have several Extended Information blocks. The contents of blocks with different Format numbers
have to be interpreted each according to their respective definitions. The contents of blocks with the same
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Format number are interpreted in the same way; the parameters specified in these blocks however can have
different values.

Drives not acquainted with the specific Format number in block i, should not use the parameters in this
Extended Information block (see Annex O).

NOTE The contents of an El block are identified by the Format number of the block only. The position of the EI block
in the ADIP Aux Frame is irrelevant for this, so an El block with Format number n could be allocated at any position i.
Therefore drives should always check the Format numbers in the El blocks to be sure that the write strategies are
correctly interpreted.

Bytes (65 + ix32) to (95 + ix32)

E h + + ol o £ U o 4lo Joa sk, o pu | P P N H = 4 lo
aC Al AITICITT OSOTLU UTITITITU TUT UTTCOoT UyLCD S01dll VT TUTTTUTTCU Uy a urmyuc T uUrtitat Tiurimtocer.

14.4.23.1 Extended Information for the “4x” write strategy
This Extended Information block specifies the parameters for a write strategy usable:at speeds ranging from
5,77 mys up to 13,95 m/s, which is equivalent to 1,66x up to 4x the basic DVD-Speed (3,49 mys). This range
allows ffor CAV recording at about 2300 rpm.

NOTE This speed range is overlapping with the range indicated for the basic\write strategy.

For opfimum results, some parameters are defined at three different.speeds:

— the Intermediate velocity, which shall be 9,86 m/s and

— th£ Lower velocity, which shall be 5,77 m/s,
— the Upper velocity, which shall be 13,95 m/s.

If a disk can not be recorded under these “4x” conditions, this El block shall not be used (all bytes set to (00)
and related Extended Information indicator bit set\t0-ZERO).

Byte 1B — Extended Information indicators

This byte shall be set to xxxx xxx1 indi¢ating Extended Information block 0 is in use.

Table 9 — Extended Information block 0

Byte number Content Number of bytes
64 Continuation bit / Format number 1
65 Reserved - set to (00) 1
66 Lower recording velocity for the parameter set in this El block 1
67 Upper recording velocity for the parameter set in this El block 1
68 Maximum read power at Lower velocity 1
69 P\ND at Cower velocity 1
70 p at Lower velocity 1
71 €1 at Lower velocity 1
72 €o at Lower velocity 1
73 Ytarget @t Lower velocity 1
74 Maximum read power at Upper velocity 1
75 PiND at Upper velocity 1
76 p at Upper velocity 1
77 €4 at Upper velocity 1
78 €2 at Upper velocity 1
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Table 9 — Extended Information block 0 (continued)

79 Ytarget @t Upper velocity 1
80 Maximum read power at Intermediate velocity 1
81 PinD at Intermediate velocity 1
82 p at Intermediate velocity 1
83 €1 at Intermediate velocity 1
84 €7 at Intermediate velocity 1
85 Ytarget at Intermediate velocity 1
86 Tiop first pulse duration 1
87 Tmp multi pulse duration 1
88 dTiop first pulse lead time at Lower velocity 1
89 dTiop first pulse lead time at Upper velocity 1
90 dTiop first pulse lead time at Intermediate velocity 1
91 dTerg erase lead time at Lower velocity 1
92 dTerg erase lead time at Upper velocity 1
93 dTerg erase lead time at Intermediate velocity 1
94 to 95 Reserved - All (00) 2

Byte 64 - Extgnded Information block 0 Continuation bit / Format-hnumber

This byte shalllbe set to 0000 0001 indicating Format 1 and this:block not being a continuation block, fof which
bytes 65 to 95 have the following meaning:

Byte 65 - Reserved
This byte is regerved and shall be set to (00)
Byte 66 — Lower recording velocity for theparameter set in this El block

This byte indichtes the lowest recording\vélocity of the disk for the parameters as defined in this El blogk. This
recording velogity shall be specified @as a number n such that

n =4 x| ower,El 0 (n rounded off to an integral value)

It shall be
set to (17) indicating a Lower writing speed of about 5,75 m/s (1,66x).

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

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

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

It shall be
set to (38) indicating an Upper writing speed of about 14 m/s (4x).
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Byte 68 - Maximum read power, P, at Lower velocity

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

n=20x(P,—0,7)

Byte 69 - P|yp at Lower velocity

PinD is the starting value for the determination of Pirget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp Of Piarget in milliwatts at the Lower velocity as a number n
such tHat

=5 x (PNp - 5)

Byte 7D - p at Lower velocity

This byte shall specify the write power multiplication factor p at the Lower velocity used in the

(see A

nnex 1) as a number n such that

p =100 xp

Byte 7{1 - ¢4 at Lower velocity

This b
Annex

ite shall specify the Erase/Write power ratio ¢4 at4he’Lower velocity used in the OPC
[) as a number n such that

=200 x g4

Byte 7R - €5 at Lower velocity

This byte shall specify the Cooling/Write-power ratio ¢, at the Lower velocity used in the OPC

Annex

[) as a number n such that

p =200 x &

Byte 7B - ytarget at Lower-velocity

This byte shall specify the target value for v, yiarget at the Lower velocity used in the OPC

Annex

I) as a number n such that

1 =207 Ytarget

OPC algorithm

algorithm (see

algorithm (see

algorithm (see

Byte 74 - Maximum read power, P, at Upper velocity

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

n=20x (P,—0,7)

© ISO/IEC 2009 — All rights reserved
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Byte 75 - PIND

at Upper velocity

PinD is the starting value for the determination of Piarget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp of Pigrget in milliwatts at the Upper velocity as a number n

such that
n=>5x(
Byte 76 - p at

This byte shal
(see Annex |)

n=100
Byte 77 - g4 at

This byte shal

PinD - 5)

Upper velocity

eLs a number n such that

p

Upper velocity

specify the Erase/Write power ratio ¢4 at the Upper velocity used’in-the OPC algorith

Annex |) as a pumber n such that

n =200
Byte 78 - g5 at

This byte shal

€1
Upper velocity

specify the Cooling/Write power ratio €, at the Upper velocity used in the OPC algorith

Annex |) as a pumber n such that

n=200

X €9

Byte 79 - ytargbt at Upper velocity

This byte sha

| specify the target value for v, ytarget at the Upper velocity used in the OPC algorith

Annex |) as a number n such that

n=20x
Byte 80 - Max

This byte shal

Ytarget

mum read power, P, at Intermediate velocity

specify(the maximum read power P, in milliwatts at the Intermediate velocity as a nu

porithm

m (see

m (see

m (see

mber n

(P.—07)
\ 1 7 7

such that
n =20 x
Byte 81 - PIND

at Intermediate velocity

Pinp is the starting value for the determination of Pirget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp of Piarget in milliwatts at the Intermediate velocity as a number

n such that

n=5><(P|ND-5)
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2 - p at Intermediate velocity

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

n=100 xp

Byte 8

3 - g1 at Intermediate velocity

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

h = 200 x g

Byte 84 - £5 at Intermediate velocity

This by
(see A

Byte 8

This by
Annex

Byte 8

This by
first pu

Bits 7 1

Bits 3 1

te shall specify the Cooling/Write power ratio ¢, at the Intermediate velocity used in the
nex |) as a number n such that

p =200 x &
D - Ttarget at Intermediate velocity

te shall specify the target value for y, yiarget at the Intermediate velocity used in the OPC
[) as a number n such that

p = 20 x ytarget
b — Tyop first pulse duration

ite shall specify the duration of the first pulse of the multi pulse train for recording (see
se duration consists of two contributions: a variable part and a fixed part (Ttop = Ttop,va

D 4 of this byte shall specify-the variable part as a fraction of the Channel bit clock period

o 0 of this byte shall.specify the fixed part expressed in nanoseconds (see Table 10).

Bit compbinations not spegified in Table 10 shall not be used.

OPC algorithm

algorithm (see

Annex G). The
F + Ttop,fix).

© ISO/IEC 2009 — All rights reserved
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Table 10 — First pulse duration

Byte 87 — Ty

This byte shall
Annex G). TI
(Tmp = Tmp,v

Bits 7 to 4 of this byte shall specify the variable parhas a fraction of the Channel bit clock period.

Bits 3 to 0 of this byte shall specify the fixedpart expressed in nanoseconds (see Table 11).

multi pulse duration

bits 7 to 4 Ttop,var (T) bits 3to 0 Ttop,fix (NS)

0000 0 0000 reserved
0001 1/16 0001 0,6
0010 2/16 0010 1,2
0011 3/16 0011 1,8
0100 4/16 0100 2,4
0101 5/16 0101 3,0
0110 6/16 0110 3,6
0111 7/16 0111 4,2
1000 8/16 1000 4,8
1001 to 1111 reserved 1001 5,4
1010 6,0
1011 6,6
1100 72
1101 78
1110 8,4
1111 9,0

specify the duration of the second and higher pulses of the multi pulse train for recording (see

e multi pulse duration consists of twe~contributions: a variable part and a fixe

r + Tmp,fix).

Bit combinations not specified in Table 14/shall not be used.

Table 11 — Multi pulse duration

48

bits 7/te 4 Tmp,var (T) bits 3to 0 Tmp,fix (NS)

0000 0 0000 reserved
0001 1/16 0001 0,6
0010 2/16 0010 12
0011 3/16 0011 1,8
0100 4/16 0100 2,4
0101 5/16 0101 3,0
0110 6/16 0110 3,6
0111 7/16 0111 4,2
1000 8/16 1000 4.8
1001 to 1111 reserved 1001 5,4
1010 6,0

1011 to 1111 reserved

d part
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Byte 88 — dTy,p, first pulse lead time at Lower velocity

Bits 7 to 4 of this byte shall specify the lead time of the first pulse of the multi pulse train for recording, relative
to the trailing edge of the first Channel bit of the data pulse (see Annex G). The value is expressed as a
fraction of the actual Channel bit clock period T (see Table 12). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 12 shall not be used.

Byte 89 — dTy,, first pulse lead time at Upper velocity

Bits 7 to 4 of this byte shall specify the Iead time of the first pulse of the multi pulse train for recordmg relative
f the fi

to the ftrailin

xpressed as a

fraction) of the actual Channel bit clock period T (see Table 12). Bits 3 to 0 of thls byte shall be sget to 0000.

Bit compbinations not specified in Table 12 shall not be used.

Byte 9D — dTo, first pulse lead time at Intermediate velocity

Bits 7
to the frailing edge of the first Channel bit of the data pulse (see Annex’G). The value is €
fraction of the actual Channel bit clock period T (see Table 12). Bits 3 te-0,0f this byte shall be s

Bit compbinations not specified in Table 12 shall not be used.

4 of this byte shall specify the lead time of the first pulse of the multi-pulse train for recprding, relative

xpressed as a
et to 0000.

Table 12 — Firstpulse lead-time

bits 7 to 4 dTiop lead time (T)
0000 0
0004 1/16
0010 2/16
0011 3/16
0100 4/16
0101 5/16
0110 6/16
0111 7/16

1000 to 1011 reserved

1100 -4/16
1101 -3/16
1110 -2/16
111 =1716

Byte 91 — dT¢, erase lead time at Lower velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge

of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fractio
Channel bit clock period T (see Table 13). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 13 shall not be used.

© ISO/IEC 2009 — All rights reserved
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Byte 92 — dT,(, erase lead time at Upper velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clock period T (see Table 13). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 13 shall not be used.

Byte 93 — dT¢, erase lead time at Intermediate velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge

of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clgck period T (see Table 13). Bits 3 to 0 of this byte shall be set to 0000.
Bit combinations not specified in Table 13 shall not be used.

Table 13 — Erase lead-time

bits 7 to 4 dTerg lead time (T)

0000 4/16

0001 5/16

0010 6/16

0011 7/16

0100 8/46

0101 9/16

0110 10/16

0111 11/16

1000 -4/16

1001 -3/16

1040 -2/16

1011 -1/16

1100 0

1101 1/16

1110 2/16

1111 3/16
Bytes 94 to 95 -Reserved - All (00)

These bytes shall be set to all (00).

15 General description of the Information Zone

The Information Zone shall contain all information on the disk relevant for data interchange. It shall be divided
in three parts: the Lead-in Zone, the Data Zone and the Lead-out Zone. In double-sided disks there is one
Information Zone per side. The Data Zone is intended for the recording of User Data. The Lead-in Zone
contains control information and an area for disk and drive testing. The Lead-out Zone allows for a continuous
smooth lead-out and also contains control information and a disk and drive test Zone.

The Lead-in Zone, the Data Zone and the Lead-out Zone constitute the Rewritable area in which the
information is recorded using the Phase change effect.
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16 Layout of the Information Zone

The Information Zone of single-sided and of each side of double-sided disks shall be sub-divided as shown in
Table 14. The radii indicated in Table 14 for some of the Zones are the nominal values of the centre of the first
(or last) track of the Zone.

Table 14 — Layout of the Information Zone of a fully formatted disk
(for 80 mm disk see Annex A)

Description Nominal radius in | PSN of the first Number of
mm Physical Sector [ Physical Sectors

Initial Zone start 22,000 mm (01D830) 52 304_nominal
Inner Disk Test Zone start 23,400 mm (02A480) 2 048
Inner Drive Test Zone (02AC80) 12 288
Guard Zone 1 (02DC80) 51p
Reserved Zone 1 start 23,782 mm (02DEB80) 4 0D6

Lead-in Reserved Zone 2 start 23,886 mm (O2EE80) 64
Inner Disk Identification Zone (02EECO) 256
Reserved Zone 3 (02EFCO0) 64
Reference Code Zone start 23,896 mm (02F000) 32
Buffer Zone 1 (02F020) 480
Control Data Zone (02F200) 302
Buffer Zone 2 (02FEO00) 51p

Data Data Zone start 24,000 mm (030000) 2 295104
Buffer Zone 3 start 58,000 mm (260540) 7618
Outer Disk Identification Zone (260840) 256

Lead-out |Guard Zone 2 (260940) 4 096
Reserved Zone 4 start 58,053 mm (261940) 4 06
Outer Drive Test Zone (262940) 12 488
Outer Disk Test Zone (265940) 2 0418
Guard Zone 3 start 58,246 mm (266140) 24 400 nominal

end > 58,500 mm
16.1 Physical Sector Numbers (PSNs)

The first Physical Sector of the Data Zone shall have PSN (030000). The PSNs increase by 1 for each next
Physical Sector in the whole Information Zone. (Figure 22).
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own in

e 23 in
ecimal

L ead-in

T P Information Zone =
. Inner Lead-in Data Zone Lead-out Outer
Physical Drive  Zone Zone Drive
Sector Area Area
Number /
Address
(02FFFF) ____(030000) Radius——»
Figure 22 — Physical Sector numbering
17 Lead-in|Zone
The Lead-in 4one is the innermost Zone of the Information Zone. It shall consist’ of the parts sh
Figure 23.
The Physical ector Number of the first and last Physical Sector of each part is indicated in Figur
hexadecimal gnd decimal notation and the number of Physical Sectors~in each part is indicated in d
notation.
A maiden disk|does not have any data recorded in the Lead-in Zofe. After finalization of the disk, the

Zone shall be

17.1 Initial Z

The Main Datg
Initial Zone sh
Physical Sectd

NOTE The
Physical Sector

17.2 Inner Disk Test Zone

2 048 Physica
(00).

ecorded according to 17.1 to 17.12.

one

of the Data Frames in this Zone, whén recorded, shall be set to all (00). The recording
all start at radius 22,6 mm max.This International Standard does not specify the nun
rs in the Initial Zone.

Physical Sector Number of(the first Physical Sector of the Data Zone is large enough so as to p
Number < 0 to occur in the Initial Zone.

17.3 Inner qrive Test Zone

) in the
hber of

event a

Sectors reserved for disk manufacturer testing. This Zone shall be filled with Main Data set to

12 288 Physical Sectors reserved for drive testing and OPC algorithm. This Zone shall be filled with Main Data

set to (00).

17.4 Guard Zone 1

This Guard Zone is used as a protection for separating test writing zones from information zones containing
user data. If recorded, this Zone shall be filled with Main Data set to (00). This zone shall contain 512 Physical

Sectors.

52
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17.5 Reserved Zone 1

4 096 Physical Sectors (= 256 ECC Blocks) reserved for Defect Management use. If not used all bytes shall
be set to (00).

17.6 Reserved Zone 2

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

Initial Zone
all phyeir\nl Sectaors

Physical Sector 173 183 with Main Data set to (00) Physical Sector (02A47F)
Physical Sector 173 184 Physical Sector{(02A480)

Inner Disk Test Zone

Physical Sector 175 231 2 048 Physical Sectors

Physical Sector 175 232

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

Inner Drive Test Zone

12 288 Physical Sectors

Physical Sector 187 519 Physical Sector (02DC7F)

Physical Sector 187 520 Guard Zone 1 Physical Sector (020C80)
512 Physical Sectors
Physical Sector 188 031 with Main Data set to (00) Physical Sector (02DE7F)

Physical Sector 188 032 Physical Sector (020E80)

Reserved Zone 1

Physical Sector 192 127 4 096 Physical Sectors

Physical Sector 192 128

Physical Sector (02BE7F)
Physical Sector (02BE80)

Reserved Zone 2

Physical Sector 192 191 64 Physicglyectors

Physical Sector 192 192

Physical Sector (02BEBF)
Physical Sector (02BECO)

Inner Disk\dentification Zone

Physical Sector 192 447 256 Nysical Sectors

Physical Sector 192 448

Physical Sector (02BFBF)
Physical Sector (02BFCO0)

Reserved Zone 3

Physical Sector 192 511 64 Physical Sectors

Physical Sector 192 512

Physical Sector (02BFFF)
Physical Sector (02H000)

Reference Code Zone

32 Physical Sectors

Physical Sector 192,543 Physical Sector (02H01F)

Physical Sector 192-544 Buffer Zone 1 Physical Sector (02H020)
480 Physical Sectors
Physical Sector-193 023 with Main Data set to (00) Physical Sector (02H1FF)

Physical Sector 193 024 Physical Sector (02H200)

Control Data Zone

Physicat-Sector 196 095 3 072 Physical Sectors

Physical Sector 196 096

Physical Sector (02HDFF)
Physical Sector (02HE00)

Buffer Zone 2
512 Physical Sectors
Physical Sector 196 607 i Physical Sector (02ZFFFF)
Physical Sector 196 608 Physical Sector (030000)
Data Zone

Figure 23 — Lead-in Zone

17.7 Inner Disk Identification Zone

256 Physical Sectors reserved for information agreed upon by the data interchange parties. Each set of
16 Physical Sectors from one ECC Block is either a Disk Control Block (DCB) (see Clause 22) 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.
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17.8 Reserved Zone 3

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

17.9 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.

17.10 Buffe,

This Zone sha
this Zone shall

17.11 Contr

This Zone sh{
Sectors of ead|
Block shall be

-Zone—1

be set to all (00).

ol Data Zone

Il consist of 480 Physical Sectors from 30 ECC Blocks. The Main Data of the DatayFra

Il consist of 3 072 Physical Sectors from 192 ECC Blocks. Thes/content of the 16 B
h ECC Block is repeated 192 times, unless specified otherwise. The'Structure of a Contr,
as shown in Figure 24.

Physical format information
2 048 bytes

Disk manufacturing information
2 048 bytes

Content provider information

14 x 2 048 bytes

17111 PhyJ

Figure 24 — Structure of a Control Data Block

ical format information

This informatign shall comprise the 2 048 bytes shown in Table 15. It contains disk and format information.

Table 15 — Physical format information

Byte number Content Number of bytes
0 Disk Category and Version Number 1
1 Disk size 1
2 Disk structure 1
3 Recording density 1
41015 Data Zone allocation 12
16 General Flag bits 1
17 Disk Application Code 1

54
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Table 15 — Physical format information (continued)

Byte number Content Number of bytes
18 Extended Information Indicators 1
19 to 26 Disk Manufacturer ID 8
27 t0 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 to 63 Basic write strategy parameters 32
64 to 95 Extended Information block 0 32
D6 to 127 Extended Information block 1 32
128 to 159 Extended Information block 2 32
160 to 191 Extended Information block 3 32
192 to 223 Extended Information block 4 32
424 to 255 Extended Information block 5 32

256 to 2 047 Reserved - All (00) 1792
The information in bytes 0 to 255 are copied from the ADIP auxiliar§-data during initialization ¢f the disk and

may b¢ modified during use to reflect the actual status of the disk (e.g. the actual end of the Data Zone). All

256 by
defined

Byte 1
Bits b7

Bits b

to by

to bo

- Disk size and maximum transfer rate

same as 14.4.2

shall specify the maximum read:transfer rate.

tes have the same definitions and shall have the same ‘contents as the Physical formiat information
in Table 3 and 14.4.2, except the following bytes:

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

speed needed by theapplication):

0000: specify a maximum transfer rate of 2,52 Mbits/s (See note at 27.3)
0001: specify a maximum transfer rate of 5,04 Mbits/s (See note at 27.3)
0010: specifysa maximum transfer rate of 10,08 Mbits/s

1111: speeify'ho maximum transfer rate is specified.

All othercombinations are reserved and shall not be used.

Bytes i to 15 - Data-Zone allocation

Bytes 4

| to 8

Bytes $ to11

same as 14.4.2

in the first 16 ECC Blocks of the Control Data Zone:

shall specify the Sector Number of the last Physical Sector of the Recorded part of the Data

Zone,

in the remaining 176 ECC Blocks of the Control Data Zone:

shall all be set to the Sector Number of the last Physical Sector of the Recorded part of the
Data Zone, or shall all be set to (26053F) to specify PSN 2 491 711 as the last possible

Physical Sector of the Data Zone (for 80 mm disk see Annex A).

Bytes 12 to 15 same as 14.4.2

Byte 16 — General Flag bits

Bit by

same as 14.4.2

© ISO/IEC 2009 — All rights reserved
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Bit b6

Bit b5

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 information is present in Buffer Zone 2,
shall be set to 1,

the VCPS System Description (see Annex N).

Bits b, to by same as 14.4.2

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

All remaining

17.11.2 Disk

This Internatio
ignored in inte

17.11.3 Con
These 28 672
Under no circu

Circumvention
produced to rec

17.12 Buffe

This recorded
related inform
VCPS System

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

manufacturing information

hal Standard does not specify the format and the content of these 2 048,byfes. They s

change.

ent provider information

bytes shall be set to all (00).

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

Recorders and recording drives shall be considered as circumvention devices when th

brd, or can easily be modified to record, in any manner, a user-defined number in this field.

r Zone 2

Description (see Annex N). If noMCPS related information is copied to these locations t

Main Data of the Data Frames in this Zone shall be set to all (00).

18 Data Zonhe

2295 104 Phyj

The start radil
maximum end
23 and 13.7.1)

Sical Sectors of user data area (for 80 mm disk see Annex A).

radius.is-determined by the location of Physical ADIP Address (098150) (see 14.4.1.1,

Zone shall consist of 512 Physical Sectors from 32 ECC Blocks. During use of the disk
htion may be recorded to these 32“ECC Blocks, according to the specifications given

indicating Buffer Zone 2 contains VCPS related information as defined in

hall be

pse are

VCPS
in the
hen the

s of the Data Zone is determined by the location of Physical ADIP Address (00C000) and the

bit 2 to

19 Lead-out Zone

The Lead-out Zone is the outermost zone of the Information Zone. It shall consist of the parts specified in

Figure 25.

The Physical Sector Number of the first and the last Physical Sector of each part is indicated in Figure 25 in
hexadecimal and decimal notation and the number of Physical Sectors in each part is indicated in decimal
notation (for 80 mm disk see Annex A).
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This recorded Zone shall consist of 768 Physical Sectors. The start location of Buffer Zone 3 is (260540) (for
80 mm disk see Annex A). The Main Data of the Data Frames in this Zone shall be set to all (00).

19.2 Outer Disk Identification Zone

256 Physical Sectors reserved for information agreed upon by the data interchange parties. Each set of
16 Physical Sectors from one ECC Block is either a Disk Control Block (DCB) (see Clause 22) or recorded
with all (00) Main Data. The contents of this Zone shall be equivalent to the contents of the Inner Disk

Identification Zone.

19.3 Guard Zone 2

This Guard Zone is used as a protection for separating test writing zones from information zo
user data. This Zone shall be filled with Main Data set to (00). This zone shall contaifn4 096 Phy

Physical Sector 2 491 712

Physical Sector 2 492 479
Physical Sector 2 492 480

Physical Sector 2 492 735
Physical Sector 2 492 736

Physical Sector 2 496 831
Physical Sector 2 496 832

Physical Sector 2 500 927
Physical Sector 2 500 928

Physical Sector 2 513 215
Physical Sector 2 513 216

Physical Sector 2 545 263
Physical Sector 2-515 264

Physical Settor 2 539 663

19.4 Reserved Zone 4

Data Zone

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

Outer Disk Identification Zone
256 Physical Sectors

Guard Zone 2
4 096 Physical Sectors
with Main Data set to (00)

Resefved Zone 4
4 096 Physical Sectors
with;Main Data set to (00)

Outer Drive Test Zone
12 288 Physical Sectors

Outer Disk Test Zone
2 048 Physical Sectors

Guard Zone 3
nominal 24 400 Physical Sectors
with Main Data set to (00)

Figure 25 — Lead-out Zone

Physical Sector (26(

Physical Sector (26(
Physical Sector (26(

Physical Sector (26(
Physical Sector (26(

Physical Sector (261
Physical Sector (261

Physical Sector (264
Physical Sector (264

Physical Sector (269
Physical Sector (264

Physical Sector (266
Physical Sector (266

Physical Sector (26(

540)

83F)
840)

93F)
940)

93F)
940)

93F)
940)

93F)
940)

13F)
140)

SO8F)

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

19.5 Outer Drive Test Zone

12 288 Physical Sectors reserved for drive testing and OPC algorithm.

19.6 Outer Disk Test Zone

2 048 Physical Sectors reserved for disk manufacturer testing.
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19.7 Guard Zone 3

This Zone shall be filled with Main Data set to (00) or may be left unrecorded.

20 Assignment of Logical Sector Numbers (LSNs)

Logical Sector Numbers (LSNs) shall be assigned contiguously increasing by one from LSN 0, starting from
the first PSN (030000) to the end of the Data Zone (see also Annex J).

21 Formatting

The disk shall pe considered fully formatted if all areas in the Information Zone have been recorded."THe Main

data bytes in the ECC blocks can contain relevant data or can be set to dummy data (all bytes (00)). All ECC

blocks, including those with dummy data, shall comply with Clause 13.

The disk shall pe considered partially formatted if at least the Inner Disk Test Zone, the taner Drive Test Zone,

the Guard Zope 1, the Reserved Zone 1, the Reserved Zone 2, the Inner Disk ldentification Zope, the

Reserved Zong 3, the Reference Code Zone, the Buffer Zone 1, the Control Data.Zene and the Buffer Zone 2

in the Lead-in Zone have been recorded.

To indicate the status of the disk, the Disk Identification Zones shall contain'a Formatting Disk Contrdl Block

(FDCB) (see 2pR.2).

NOTE To gnable data retrieval by Read-Only drives, the disk shall be’formatted or recorded sequentially.

Formatting can be done in two different ways:

1) Pre-formatting, which is the conventional way of formatting used for many storage media. After the pre-
formatting |process, the disk is fully formatted. User Data shall not be recorded to the disk until the pre-
formatting |process is complete.

This procepss consists of the following steps:
— write |ead-in Zone

— write Pata Zone

— write | ead-out Zone

— verify|the Data.Zone (optional)

2) Background formatting, which is a formatting process that runs in the background during use of the disk
on a reconM@WMﬂsﬂMnay be
recorded to the disk during the Background formatting process. The disk may be interchanged at any time
after the first step.

This process consists of the following steps:
— Initialization
— De-icing
— Finalization
— Verification
58 © ISO/IEC 2009 — All rights reserved
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Initialization shall always be applied to a maiden disk, while the other steps are optional.
A third way of using the disk is

3) Sequential recording without formatting, where the disk is recorded by appending data to the end of
the Data Zone.

21.1 Pre-formatting
If Pre-formatting is applied, this shall be done before any User Data is recorded onto the disk.

The Inner_Disk Identification Zone and the Quter Disk Identification Zone shall contain an EDCB according to
22.2 indicating pre-formatting in progress.

All othgr Zones shall be recorded according to Clause 17, 18 and 19.

After fully formatting the disk and before ejecting the disk, the drive shall update theFDCB.

21.1.1 | Verification

Optionglly the Data Zone can be certified. During this process every ECC Block in the Data Z¢ne is checked
for corfectness.

21.2 Background formatting

Because the Pre-formatting process can be rather time gonsuming, and the user may want to use a blank disk
immedjately, Background formatting can be used instead of Pre-formatting. During the Backgrqund formatting
procesp only a minimum amount of data will be recorded onto the disk, after which the disk can be used by
the application. A disk on which a Background formatting process is active, may be formatted further by the
recorder in the background during the moments that the application is not accessing the disk. Recording of
User Data into previously unrecorded areas shall be considered formatting of that area.

21.2.1 |Initialization

It is re¢ommended that the Background formatting process starts with recording the Inner Disk [Test Zone, the
Inner Drive Test Zone, the Guard Zone 1, the Reserved Zone 1, the Reserved Zone 2, the Inner Disk
Identification Zone, the Reserved Zone 3, the Reference Code Zone, the Buffer Zone 1, th¢ Control Data
Zone gnd the Buffer Zane 2 in the Lead-in Zone (see Table 14). In any case, these areas shall be recorded
before [the disk is ejected!

The Infer Disk ldefitification Zone shall contain an FDCB according to the definitions in 22.2.

All othgr Zanes shall be recorded according to Clause 17.

H i bl DL EL —Z n bl L)k Daal Lal P ' 2z alble ) P e 4 o WM bl
Opthn:uly e ourrer—zone o, e OuterDiSKTraentricaton—zZone,anda e otaraZone—z 1 1ne ead-out Zone

can be recorded.

After initialization the disk can be released for the application.

21.2.2 De-icing

De-icing is the process of recording all ECC blocks in the Data Zone. During the de-icing phase, unrecorded
areas in the Data Zone shall be filled with ECC blocks containing all (00) bytes or with User Data when
requested. When the de-icing process is activated on a partially formatted disk with a Temporary Lead-out,
the Temporary Lead-out shall be overwritten with ECC blocks with bits by7 to bog in the ID field of the Data

Frames set to ZERO ZERO, indicating Data Zone (see 21.3).
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All recorded areas shall be registered in the Formatting bitmap of a Formatting Disk Control Block (FDCB) in
the Inner (and Outer) Disk Identification Zone. During the time intervals when the drive is idle, the De-icing
process, controlled by the drive, can proceed in the background. When the application requests disk access,
the De-icing process is suspended and the control of the disk is returned to the application. Application
requested writes to previously unrecorded areas shall be registered in the FDCB. During background De-icing
the drive should keep the FDCB updated. When an eject is requested during background De-icing, the drive
may add a Temporary Lead-out Zone immediately following the last written ECC Block in the Data Zone (no
unrecorded areas shall be present between the Lead-in Zone and such Temporary Lead-out Zone) according

to the rules in 21.3 and the drive shall update the FDCB before ejecting the disk.

21.2.3 Finaliz

When the De-
add the Lead-q

The Outer Dis
Clause 22).

The Lead-in Z¢ne shall be finished by adding the Initial Zone according to Clause 17,

21.2.4 Verific

Verification is fhe process of reading and checking all ECC blocks in the Data Zone. If an ECC block i

unreliable, this

The Last Verif
Disk Identificat
is idle, the Ver
requests disk
application. D
requested duri

21.3 Sequer

If the disk is

following the last recorded User Data should be recorded before ejecting the disk. The application cg

additional datg
by a new Tem

When a disk is
way as for Bag

used in the same way as'during the De-icing process (see 21.2.2).

The Formattin

ation

cing process has finished and all areas in the Data Zone have been recorded, the driy
ut Zone according to Clause 19.

k ldentification Zone shall contain the same DCBs as the Inner Disk Identification Zor

htion (optional)

block can be replaced using a Defect Management system.

ed Address (LVA) pointer in the Formatting Disk €ontrol Block (FDCB) in the Inner ang
ion Zone shall register the area that has been checKked. During the time intervals when t
fication process, controlled by the drive, can preceed in the background. When the app|
access, the Verification process is suspendéd and the control of the disk is returned
iring background Verification the drive should keep the FDCB updated. When an g
ng background Verification, the drive shall update the FDCB before ejecting the disk.

tial recording without formatting
used for contiguously sequenhtial recording only, a Temporary Lead-out Zone immg

to the disk by overwriting the Temporary Lead-out Zone with User Data immediately fq
porary Lead-out Zone.

going to be Used for sequential recording without formatting, it shall be initialized in th¢
kground fermatting (see 21.2.1) and as long as there are unrecorded areas, the FDCB {

j status in the FDCB (see 22.2) shall be set to “partially formatted”, the Last Written A

shall be set to

e shall

e (see

5 found

Outer
he disk
ication
to the
bject is

pdiately
n write
llowed

b same
hall be

ddress

thevast PSN of the last contiguously recorded ECC Block in the Data Zone, and the For

matting

Bitmap shall not be used. All other bits shall be set to their relevant meaning.

The Temporary Lead-out Zone shall fulfil the following rules:

ZERO, indicating Lead-out Zone.

Table 16 should be followed (see ISO/IEC 16448) (for 80 mm disk see Annex A).
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Table 16 — Length of Temporary Lead-out Zone

Length of the Recorded part
of the Data Zone
(end radius)

End of the Temporary Lead-out
Zone
(radius)

less than 34,0 mm 35,0 mm min.

34,0 mm to 57,5 mm end radius Data Zone + 1,0 mm min.

57,5 to 58,0 mm 58,5 mm

The Temporary Lead-out Zone should be filled with all Main Data (00).

Optionally, the 49th till the 64th ECC Block in the Temporary Lead-out may contain-a. Te|

Disk Identification Zone according to the definitions as given in 19.2.

— 1t

Zdne 3 located at radius 58 mm.

22 Disk Control Blocks

s allowed to have an unrecorded area between the end of the TemporaryLead-out Z

Disk Qontrol ECC Blocks are provided as a structure on thexdisk to include additional

interchange between the data interchange parties. DCBss are recorded in the Inner ar
Identification Zones. All DCBs shall have the same format ferthe first 40 data bytes. A special

to reflect the status of the formatting process and to hold some general information.

Each fype of DCB (i.e. with some specific Content”Descriptor other than (00000000), (
(FFFFEFFF) shall occur only once in each of the Ipner and Outer Disk Identification Zones.

22.1 General format of Disk Control Blocks

The Main Data of each Disk Control Block shall be according to Table 17.

Table!17'— General format of each Disk Control Block

mporary Outer

bne and Buffer

nformation for
d Outer Disk
DCB is defined

FFFFFFFE) or

Physical Sector-}* Main Data BP | Description
of each DCB

0 Dg to D3 Content Descriptor
0 D4 to Dy Unknown Content Descriptor Actions
0 D8 to D39 Drive ID
0 Dy4g to D g47 Content Descriptor Specific

1 {015 D D Contant Daescrintar Snacific

o =U =2 0A7 o O TP ToT O oo

Bytes Dg to D3 - Content Descriptor

If set to (00000000)

the DCB is unused.

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

shall be set to (00000000).
All remaining bytes, D4 to Dy g47 of Physical Sector 0 and D to D2 g47 of Physical Sector

Table 17 shall be set to (00).
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If set to (46444300)

this DCB shall be as defined in 22.2.

If set to (57444300)

this DCB shall be as defined in 22.3.

If set to (FFFFFFFE)

this DCB is bad and shall not be used.

NOTE If an
the Content D
Physical Sector

If set to (FFFF

this DC
Physica

All other value

Each new DC
DCB (Content

Each DCB with a Content Descriptor not set to (00000000), (FFFFFFFE) or (FFFFFFFF) in the Inn

Identification Z
the Inner Disk]
Zone.

Bytes D4 to D

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

Bits b31 to b4

Bit by

y damaged DCB is replaced at an other location, the original location shall be overwritten with(a,D
bscriptor set to (FFFFFFFE) and all remaining bytes set to (00). The List of DGBs) (se
D / bytes D128 to D191) shall be updated accordingly.

-FFF)

B was previously used and is now available for reuse. All remaining bytes, D4 to D
Sector 0 and Dg to D5 g47 of Physical Sector 1 to 15 in Table 17 _shall be set to (00).

5 for the Content Descriptor are reserved.
B added to the Inner or the Outer Disk IdentificationnBlock shall be written at the first

Descriptor = (00000000) or (FFFFFFFF)).

one shall have an identical DCB in the Outér Disk Identification Zone. The order of the O
Identification Zone is not necessarily the same as the order in the Outer Disk Identi

7 - Unknown Content Descriptor-Actions
ontent descriptor is not sét to a known assigned value). These bytes form a field consi
ts.

Reserved,
these bits shall' be set to all ZERO.

DCB overwrite,
if sét to ONE, modifying the current DCB shall not be allowed,

CB with
e 22.2,

047 of

inused

er Disk
CBs in
fication

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

sting of

else’it shall be set to ZERO.

Bit by

Bit by

Bit by

62

Formatting,

if set to ONE, reformatting of the disk shall not be allowed,
else it shall be set to ZERO.

DCB read protect,

if set to ONE, the information in this DCB is meant for use by the drive only and shall
transferred outside the drive,
else it shall be set ZERO.

Data Zone write,

if set to ONE, recording shall not be allowed in the Data Zone,
else it shall be set to ZERO.

© ISO/IEC 2009 — Al rights
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Bytes Dg to D3g Drive ID

Bytes Dg to D3g shall contain a unique descriptor, identifying the drive that has last written the DCB. The

format

of this unique drive identifier shall be as follows:

— Bytes Dg to D3 shall identify the manufacturer of the drive. This name shall be represented by characters
from the GO set + SPACE according to ISO/IEC 4873. Trailing bytes not used shall be set to (00).

— Bytes Dy4 to D35 shall identify the model name/type number of the drive. This model name/type number

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

— Bi{tes D3 to D3g shall contain a unique serial number of the drive. The 4 bytes shall/fi
bimary number.

Bytes
Bytes s
Physid

Bytes §

22.2 Format of the Formatting DCB (FDCB)

Both th
FDCB
Table
Physid

These

and th¢ version number 0.

Physid

Shall &
overwr,
the DG

Physid

These

D4o to D3 947 Content Descriptor Specific
pecified by the format description for the DCB with the actual Content Descriptor value.
al Sector 1 to 15: Bytes Dg to D, g47 Content Descriptor Specific

pecified by the format description for the DCB with the actuahGontent Descriptor value.

e Inner and Outer Disk Identification Zone shall:¢entain one DCB reflecting the status g
in the Inner and Outer Disk Identification Zones-shall be identical and have the conten
8.

al Sector 0 / bytes Dy to D3 — Content'Descriptor

bytes identify the Formatting DCB)yand shall be set to (46444300), representing the ch

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

e set to (0000000D) indicating that if this DCB is not known to the system, the DC
tten, the disk shallnot be reformatted, writing to the Data Zone shall not be allowed, wh
B information from the drive to the host computer is allowed.

al Sectar 0'/ bytes Dg to D3g — Drive ID

bytes-shall contain the drive ID as specified in 22.1.

brm one 32-bit

f the disk. The
t as defined in

aracters “FDC”

B shall not be
ile transferring

Physical Sector 0 / bytes D4g to D43 — FDCB update count

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

© ISO/IEC 2009 — All rights reserved
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Table 18 — Format of the FDCB

Physical Sector Main Data Description number of
of ECC block byte position bytes
0 Dg to D3 Content Descriptor 4
0 D4 to Dy Unknown Content 4
Descriptor Actions
0 Dg to D3g Drive ID 32
0 Dyg to Dys FDCB update count 4
0 Dyg4 to Dyg7 Formatting status and 4
made
0 Dyg to D51 Last written address 4
0 D55 to Dss Last verified address 4
0 Dsg to Dsg Bitmap Start Address 4
0 Dgo to Dg3 Bitmap Length 4
0 D64 to D95 Disk ID 32
0 Dgg to D127 Application dependent 32
0 D128 to D1g1 List of DCBs 16x4
0 D1g2 to Dy 47 Reserved and set to (00) 1 856
1t09 Dg to D3 g47 Formatting bitmap 9x2 048
10 to 15 Dg to D3 g47 Reserved and set'to (00) 6x2 048

Physical Sector 0 / byte D44 to D47 — Formatting status and.umode

byte D44 — Formatting status flags

bits 7 to 6 bit 5 bits 4 to 0
Formatting Formatting Reserved
status open

bits 7|to 6:

4ERO ZERO = disk-is-not formatted/recorded

4ERO ONE = diskhas been partially formatted/recorded
OQNE ZERO =tdisk has been fully formatted/recorded by user
OQNE ONE )=\disk has been fully formatted by manufacturer

4ERO-= the FDCB on the disk reflects the actual status of the disk
ONE” = the Formatting process of the drive is active and the FDCB on the
disk might not reflect the actual status of the disk

bits 4 to O: reserved
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byte D45 — Verification status flags

bits 7 to 6 bits 5to 0

Verification Reserved
status

bits 7 to 6:
ZERO ZERO = disk is not verified
ZERO ONE = disk has been partially verified
ONE ZERO = disk has been fully verified by user
ONE ONE = disk has been fully verified by manufacturer

bits 5 to 0: reserved

pyte Dy — Recording status flags

bit 7 bits 6 to 5 | bits 4 to 0

Lead-in Lead-out | reserved
status status

bit 7:
ZERO = Lead-in is recorded from address (02A480) to address (02FFFF)
ONE = Lead-in is fully recorded

bits 6 to 5:
ZERO ZERO = No Lead-out has been recorded
ZERO ONE = Temporary Lead-aut has been recorded adjoining the actual
last sector of the'Data Zone
ONE ZERO = Lead-out is-recorded from address (260540) to address
(26193F) (see Clause 19 and 21.2.1) (for 80 mm disk see Annex A)
ONE ONE = Lead-aut'is fully recorded adjoining the actual last sector of the Data Zone

bits 4 to 0: reserved
pyte D47 — Reserved
set to (00)

Physigal Sector0 / bytes Dyg to D5q — Last Written Address (LWA)

These 4 bytes shall indicate the last PSN of the last ECC Block of the contiguously recorded part of the Data
Zone (not including any type of Lead-out Zone) starting from address (030000). (There shall be no unrecorded
ECC Blocks between address (030000) and the LWA.) As long as the first ECC Block of the Data Zone is
unrecorded, the LWA shall be set to (00000000), indicating that the LWA is not (yet) in use.

NOTE some older drives might set the LWA to (0002FFFF) or (00030000) in case the first ECC Block is still
unrecorded. Such a setting should be interpreted the same as (00000000).

After formatting has been finished, the LWA may also be set to (00000000).

Physical Sector 0 / bytes D5, to D5 — Last Verified Address (LVA)

These 4 bytes shall indicate the last PSN of the last ECC Block of the contiguously verified part of the Data
Zone starting from address (030000). If not in use the LVA may also be set to (00000000).
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Physical Sect

or 0 / bytes D5g to Dsg — Bitmap Start Address (BSA)

These 4 bytes shall indicate the first PSN of the first ECC Block represented in the Formatting bitmap. This
value shall be > (00030000) and less than the Last Written Address. They shall be set to (00000000) if the
disk is fully Formatted or if the Formatting Bitmap is not used.

Physical Sect

or 0 / bytes Dgg to Dg3 — Bitmap Length

These 4 bytes shall indicate the number of ECC Blocks represented in the Formatting bitmap. They shall be
set to (00000000) if the disk is fully Formatted or if the Formatting Bitmap is not used.

Physical Sect

These 32 byte
the disk.

Physical Sector 0 / bytes Dgg to D127 — Application dependent

This field shal
specific copy f

Physical Sector 0 / bytes Dqg to D491 — List of DCBs

To improve th

DCB containeq

or 0/ bytes D4 to Dgs — Disk ID

5 shall be recorded with a random, statistically unique, 256-bit binary number at initializ

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

in each of these locations. This list shall be formatted according to Table 19.

Table 19 — Format of the List of DCBs

Physical Sector Main Data Description number of
of ECC block byte position bytes
0 Dq2g to D131 Content Descriptor of DCB 4
in location 0
0 D435 to D433 Content Descriptor of DCB 4
in location 1
0 : :
0 D¢iog+ixa) to Content Descriptor of DCB 4
D(131+ix4) in location /
0 : : :
0 D1gg to D191 Content Descriptor of DCB 4
in location 15

htion of

uch as
DO).

e robustness and the time to access the actually valid DCBs, it is recommended to store a list
representing the 16 locations of the Inner/Outer Disk Identification” Zone with the Content Descriptof

of the

66

bytes D(128+ix4) t0 D(131+ix4) — Content Descriptor of DCB in location i

Each group of 4 bytes shall represent the Content Descriptor (see 22.1, bytes Dg to D3) of the
DCB in the specified location in the Disk Identification Zone (Inner or Outer) holding this

FDCB.

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

(260840) + ix16.
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The List of DCBs shall include the FDCB itself. The position of the FDCB is not

restricted to location 0.
If not used the List of DCBs shall be set to all (00000000).

NOTE older drives might not be able to maintain the information in the List of DCBs accurately.
Physical Sector 0 / bytes D492 to D3 947 — Reserved
These bytes are reserved and shall be set to (00).

Physical Sector 1 to 9 / bytes Dy to D5 g47 — Formatting bitmap

Physicat-Sectors—+to-9-of the FBEB—contaimabitmapwhereeachbit reflectstherecording-status of one ECC

block. Bit 0 (the Isb) of Main Data byte Dg of Sector 1 represents the first ECC block, indicated

by the Bitmap

Start Address, bit 1 of Main Data byte Dg of Sector 1 represents the next ECC block, following fhe ECC Block

indicated by the Bitmap Start Address, etc. All remaining bits in Physical Sectors 1 to*9*follow
shall bg set to ZERO.

ing the bitmap

The ECC blocks in the bitmap are identified by a sequence number i, where j starts at 0 for th¢ ECC block at
the Bitmap Start Address. Bit n of Main Data byte D, of Sector k represents the i th ECC plock from the

Bitmap Start Address:

i=[(k-1)x2 048+m]x8+n, where k=1..9, m=0..2047,n=0..7

Addregds of the first Physical Sector of the ith ECC block = Bitrhap Start Address + ix16.
If the bjt representing the ith ECC block is set to ONE, then‘the ith ECC block has not been recq
If the bjt representing the ith ECC block is set to ZERO, then the ith ECC block has been record

Physigal Sector 10 to 15/ bytes Dg to D5 g47= Reserved

All bytgs in these sectors shall be set to (00)

22.3 Format of the Write inhibit DCB (WDCB)

Both the Inner and Outer Diskldentification Zone may optionally contain a DCB reflecting th
status pf the disk. The WDCB in the Inner and Outer Disk Identification Zones shall be identicg
content as defined in Table 20.

Table 20 — Format of the WDCB

rded.

ed.

e write protect
| and have the

Physical Sector Main Data Description number of
of ECC block byte position bytes
v Dyto D3 ContertDescriptor %
0 D4 to Dy Unknown Content 4
Descriptor Actions
0 Dg to D3g Drive ID 32
0 Dyg to Dys WDCB update count 4
0 Dy4 to Dyg7 Write protect Actions 4
0 Dyg to Dg3 Reserved and set to (00) 16
0 Dg4 to Dgs WDCB Password 32
0 Dgg to Dy 047 Reserved and set to (00) 1952
1to 15 Dg to D3 g47 Reserved and set to (00) 15x2 048
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Physical Sector 0 / bytes Dy to D3 — Content Descriptor

These bytes identify the Write inhibit DCB and shall be set to (57444300), representing the characters “WDC”
and the version number 0.

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

Shall be set to (0000000F) indicating that if this DCB is not known to the system, the DCB shall not be
overwritten, the disk shall not be reformatted, writing to the Data Zone shall not be allowed, and transferring
the DCB information from the drive to the host computer shall not be allowed.

Physical Sector 0 / bytes Dg to D3g — Drive ID

these bytes shgll contain the drive ID as specified in 22.1.

Physical Sectpor 0 / bytes Dyg to D43 — WDCB update count

These bytes ghall specify the total number of update operations of the WDCB. This_field shall be set to
(00000000) dyring the creation of the WDCB, and shall be incremented by one(each time the WDCB is
re-written.

Physical Sector 0 / byte Dy4 to D47 — Write protect Actions

These bits arg provided to specify allowed and required actions. These’bytes form a field consisting of 32
individual bits.

Bits b3 to bg | Reserved,
these bits shall be set to all ZERO.

Bit by Write protect Change,
if set to ZERO, the Write protect Status bits bg to bg may be modified,

if set to ONE and the password-teceived from the host is the same as the WDCB Passord in
this DCB, the Write protect Status bits bg to bg may be modified,

if set to ONE and the password received from the host is the different from the (WDCB
Password in this DEB)the Write protect Status bits bg to bg shall not be modified.

Bits bg to bo | Reserved,
these bits_shall be set to all ZERO.

Bits b4, bg Write«protect Status,
if set.to ONE/ONE recording in any area on the disk shall not be allowed,

if set to ONE/ZERO recording in the actual User Data Area defined by an applied Defect
Management System shall not be allowed,

if set to ZERO/ONE recording in the Data Zone on the disk (all of the area between the end of
the Lead-in Zone and the start of the Lead-out Zone) shall not be allowed,

if set to ZERO/ZERO recording in all areas on the disk is allowed.

NOTE the “User Data Area” is the part of the Data Zone meant for storing the User Data in case a Defect
Management System is applied. This means that possible Sparing and Table Areas of a Defect Management System
located in the Data Zone of the disk can be excluded from the write inhibition, in which case the Defect Management
System can stay enabled.
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Physical Sector 0 / bytes Dyg to Dg; — Reserved

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

Physical Sector 0 / byte Dg4 to Dgs — WDCB Password

These bytes shall contain a user defined password consisting of up to 32 characters from the GO set +
SPACE according to ISO/IEC 4873. Trailing bytes not used shall be set to (00).

If all bytes of the WDCB Password field are set to (00), then all 32 bits of the Write protect Actions field shall
be set to ZERO.

If the WDCB Password field is set to all (FF), then the disk is permanently write protected and further
recording on the disk shall not be allowed. Bits by, by and by of the Write protect Actions-field|shall be set to
ONE.

Physigal Sector 0 / bytes Dgg to D5 g47 — Reserved
These pytes are reserved and shall be set to (00)
Physigal Sector 1 to 15/ bytes Dg to D5 g47 — Reserved

All bytgs in these sectors shall be set to (00)

23 General

All recprdings shall occur only in grooved areas. Fhe groove centreline is deviated from the| average track
centreljne with a phase modulated sinewave. Physical addressing information can be dec¢ded from this
phase modulated wobble.

The fofmat of the groove information on_the disk is defined in 14.4. Clause 25 specifies the requirements for
the sigpals from grooves, as obtained when using the Reference Drive as defined in Clause 9.

24 Method of testing

24.1 Environment

All signals in Clayse 25 shall be within their specified ranges with the disk in the test environment conditions
defineq in 8.1.1(

24.2 IFeference Drive

All signals specified in Clause 25 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.

24.2.1 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.

24.2.2 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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24.2.3 Read channels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + /5) related to the total amount of
light in the exit pupil of the objective lens. Read Channel 2 gives a signal (/4 - /) 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
1st order LPF with a f.(-3 dB) of 30 kHz.

For measurement of the wobble signal, the read channel signals shall be filtered by a 1st order Band Pass
Filter with freq lency range (-’2 dR)' 25 kHz _slope +20 dB/decade to 4 0 MHzZ slope —20 dB/decade

24.2.4 Tracking

During the megasurement 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 gxceed
0,022 um.

24.3 Definition of signals

All signals aref linearly related to currents through a photo detector,@nd are therefore linearly related to the
optical power falling on the detector.

0 level

—
(-12)pp radial position

on land on groove
Figure 26 — Signals from grooves in the Read Channels when crossing the tracks
Push-pull signal

The push-pull signal is the filtered sinusoidal difference signal (I1 - 12) 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.
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Track cross signal

The track cross signal is the filtered sinusoidal sum signal (11 + 12) in Read Channel 1, when the focus of the
optical beam crosses the tracks.

Wobble signal

The wobble signal Ay is the filtered sinusoidal difference signal (/4 - I>) in Read Channel 2, while the drive
meets the minimum tracking requirement.

25 Cfam&t&m&nuhagmugnals
25.1 Phase depth

The phase depth of the groove shall not exceed 90°.

25.2 Push-pull signal

The pdak-to-peak value of the push-pull signal PP shall meet the following‘requirements:

Ih—1
a) before recording: 0,28 < (1 2)pp <0,56
14412 ) + (1 +12 )i 1/ 2
. L . : PPmax_PPmin
The maximum variation of the push-pull signal before recording shall be: —2——0 < (015
PFax + PPin

(I1 _I2 )pp
(11 +12 ) g + 067 12) i 112

b) afterrecording: 0,25 < <0,56

c) Ratio of push-pull signal of unrecorded groove to push-pull signal of recorded groove shall be in the range
of P,75 to 1,25.

25.3 Track Cross signal
The Triack Cross signalfor the unrecorded disk shall meet the following requirement:

The (I4|+ I2)min valte shall be generated at the groove centre.

254 lrormalized 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 centreline can be calculated
according to Annex K.

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.

The normalized wobble signal shall be

lW,pp-min

0,20 <
(I'I _I2 pp

<030
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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

IW,pp-max

Iw,pp-m

25.5 Charac

<26

in

teristics of the wobble

The average Narrow band SNR of the wobble signal before recording shall be greater than 45 dB. The
measurement shall be made using a resolution bandwidth of 1 kHz.

The average
measurement

26 Method

The format of
signals from re

This Clause 21}
values, called
Clause 29 and

Narrow band SNR of the wobble signal after recording shall be greater than 38-d
shall be made using a resolution bandwidth of 1 kHz.

of testing

he information on the disk is defined in Clause 13. Clause 27 specifies the requirements
corded marks, as obtained when using the Reference Drive as defified in Clause 9.

[ specifies the average quality of the rewritable information. Loeal deviations from the sy
defects, can cause tracking errors or errors in the Data fields. These errors are cove
Clauses 30 and following.

26.1 Enviropment

All signals in
conditions defi

P7.2.2 to 27.2.6 shall be within their specified ranges with the disk in the test envir
hed in 8.1.1.

26.2 Referemce Drive

All signals spe
defined in Clau

cified in 27.2.2 to 27.2.6 shall bexmeasured in the indicated channels of the Reference O
se 9. The drive shall have the following characteristics for the purpose of these tests.

B. The

for the

ecified
red by

bnment

rive as

26.2.1 Optics|and mechanics

The focused optical beam shall-have the properties defined in 9.2 a) to i). The disk shall rotate as spegified in
9.5.

26.2.2 Read power

The optical pqwer incident on the read-out surface of the disk (used for reading the information) shall be

0,7 mW £ 0,1 mW

26.2.3 Read channels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + I5) related to the total amount of
light in the exit pupil of the objective lens. Read Channel 2 gives a signal (/1 - /) 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
1st 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 read signal shall be controlled to minimize the effects of mark and space size changes due to
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parameter variations during writing. Jitter measurements shall be made using the Read Channel 1 with the
characteristics in Annex E.

26.2.4

Tracking

During recording and during the measurement of the signals, the axial tracking error between the focus of the

optical

beam and the recording layer shall not exceed 0,20 um;

the radial tracking error between the focus of the optical beam and the centre of a track shall not exceed
0,022 um when running at the Reference velocity and shall not exceed 0,045 um when running at a higher
velocity.

NOTE l At high recording or playback velocities, advanced servo systems might be needed to achiey|

below t

26.2.5

Write t

ese maximum values.

Scanning velocity

bsts are performed at each of the recording velocities defined in 14.4.2 with\its related wr|

All readl tests are performed at the Reference velocity.

26.3 \

Marks

26.3.1
The las
A 3T tq
The re
(Pc), W

spaces
The ac
26.3.2

The op

f

Vrite conditions

and spaces are written on the disk by pulsing a laser.

Write pulse waveform
er power is modulated according to the write-pulse waveform given in Annex G.
14T is written by applying a multiple-pulse train of write pulses.
cording power has three levels: the"Write power (Pw), the Erase power (Pe), and the
hich are the optical powers incident at the entrance surface of the disk and used for wri

. The values of these power levels shall be optimized according to Annex I.

tual recording powers, Pw; Pe, and Pc shall be within 5 % of their optimum values.

Write power
timized recerding powers, Pwo, Peo and Pco shall meet the following conditions

or the<basic write strategy defined in 14.4.2.2:

e tracking errors

te strategy.

Cooling power
ing marks and

8,0 mW < Pwo < 16,0 mW

3,0 mW < Peo < 9,0 mW

0,1 mW < Pco<0,7 mW

for the “4x” write strategy defined in 14.4.2.3.1:

11,0 mW < Pwo £ 22,0 mW
3,0mW < Peo < 11,0 mW

0,1 mW < Pco<0,7 mW
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26.4 Measurement conditions

The test for jitter shall be carried out on any group of five adjacent tracks, designated (m-2), (m-1), m, (m+1),
(m+2), in the Information Zone of the disk. The jitter shall be measured on recordings made at all velocities
specified in 14.4.2.2, byte 32 and in the Extended Information blocks defined under 14.4.2.3.

For measurement of jitter, the system described in Annex E shall be used.

The Jitter shall

be measured according to the following procedure:

Write random data on all five tracks 10 times each as specified in 26.3.1.

Read the data

of track m under the conditions specified in 26.2.

27 Characferistics of the recorded signals

The following 3

27.1 Channel bit length

The average d

133,3 ni

hannel bit length over each RUN shall be

n+ 1,4 nm

27.2 Definition of signals

All signals are
the optical pow

er falling on the detector.

27.2.1 High frequency signals (HF)

The HF signal
Read Channe
information on

the recording layer.

ignals shall be measured, after recording with the write conditions as specified in 26.3.1.

linearly related to currents through a photo-diode detector, and are therefore linearly rel

is obtained by summing the currents of the four elements of the photo detector as gener
1. These currents are modulated by the effects of the marks and spaces represent

ated to

ated in
ng the

CNOSISISISA S,
VaY/VAVaVAVAVAVAVAVA
A N i K X K 7

<D
<)

0 Level

97-0009-A
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Figure 27 — Signals from spaces and marks in Read channel 1
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27.2.2 Modulated amplitude

The modulated amplitude /44 is the peak-to-peak value of the HF signal generated by the largest mark and
space lengths (see Figure 27). The peak value l144 shall be the peak value of the HF signal before a.c.
coupling. The modulated amplitude /3 is the peak-to-peak value generated by the shortest mark and space

lengths. The 0 Level is the signal level obtained from the measuring device when no disk is inserted. These
parameters shall meet the following requirements under all conditions, also such as a different number of
overwrites, and when recordings have been made at different speeds.

’1% > 0,60
l141

3/ >0,15
14
Vithin one disk, (14Hmax ~ ’14Hmiry <025
I14Hmax
Within one revolution, (114Hmax - I14Hm"% <0,15
14Hmax

27.2.3 Signal asymmetry

The signal asymmetry shall meet the following requirement:

lan +haL _ Ian+13

| 0,05 < 2 2 <4015
l14

27.2.4 (Normalized Slicing Level jump

Betweeén any 2 consecutive ECC Blocks, the Normalized Slicing Level (NSL) jump shall be:

(3p1.2 +131.2)~ (3.4 +/3|_,1>|

< 0,50
U3n,2 — a2 )+ Va1 T 1)

vhere I3 1-and I3 1 are the /3 levels just before the linking position
nd I3 o(@nd I3 o are the I3 levels just after the linking position.

cks (up to 500

27.2.5 Jitter

Jitter is the standard deviation o of the time variations of the binary read signal. This binary read signal is
created by a slicer, after feeding the HF signal from the HF read channel through an equalizer and LPF (see
Annex 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 26.4.

The measured jitter shall not exceed 9,0 %.
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27.2.6 Track Cross signal

The Track Cross signal is the filtered sinusoidal sum signal (/1 + /) in Read Channel 1 when the focus of the
optical beam crosses the tracks. The Track Cross signal shall meet the following requirement:

(I'I +I2)pp

>013
il»] + /2 )max

27.3 Read stability

a aad-nowar of 0.8 m\A

When read with—-a—+ead-power—of0;8 at-a-temperature—o 55 °C—allparam becified— 2.2 1o
27.2.6 shall bg within their specified ranges after 1 000 000 repeated reads.

NOTE Reading with the same read power at lower speeds than the reference speed might degrade the read gtability.

28 Additional testing conditions

Recorded +RW disks compliant with this +RW International Standard shall also fulfirthe following basi¢ signal
specifications Wwhen measured with the Pick Up Head according to the International Standard ISO/IEC 16448.

28.1 Test environment

All conditions dre the same as in 26.1 to 26.2.5. except for the following.
28.1.1 Optics
The focused optical beam used for reading data shall have the following properties:

a) Wavelength (L) 650 nm + 5 nm
b) Numericallaperture of the objective lens«(NA) 0,60 + 0,01

c) The objeclive lens shall be compensated for spherical aberrations caused by a parallel substrgte with
nominal thickness (0,6 mm) andvnominal refractive index (1,55).

d) Wave fronf aberration 0,033 x A rms max.
e) Light intenpity at the rim>of the pupil of the 60 % to 70 % of the maximhum
objective I¢ns intensity in the radial direction

and over 90 % in the tangential
direction.

f) Polarization of the light Circular

g) Read power 0,7mW +0,1 mW

h) 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]

28.2 Definition of signals

For the definition of the following signals see 27.2 and the underlying subclauses.
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28.2.1 Modulated amplitude

’1y > 0,60

l14n

’3/ >0,15
l4

Within one disk, (14rmax "14Hmin)/ < 0,33 (with PBS)
14Hmax

L )
Vithin one disk, | 14Hmax ~ "14Hmin) / < 0,20 (without PBS)
14Hmax

Within one revolution, (14Hmax "14Hmiry < 0,15 (with PBS)
14Hmax

Vithin one revolution, (hattmax - I14Hmi”)/ < 0,10 (without PBS)
14Hmax

28.2.2 [Signal asymmetry

lan +laL _ Ian+13L

| 0,05 < 2 2 <4015
l14

28.2.3 | Jitter
The jitter shall be measured at the Referenge velocity using the circuit specified in Annex E.
The jitter measurement shall be usingithe conditions specified in 26.4.

The measured jitter shall not exceéd 9,0 %.

28.2.4 |Track Cross signal

11 +1
The Triack Cross signhal (see 24.3) shall meet the following requirement: ((1—2)‘% >0,10
1712 Jmax

28.2.5 | Differential phase tracking error signal

The output currents of the four quadrants of the split photo detector shown in Figure 28 are identified by I, Iy,
I, and Ig.

The differential phase tracking error signal shall be derived from the phase differences between the sum of the
currents of diagonal pairs of photo detector elements when the light beam crosses the tracks:

{Phase (I3*I;) — Phase (I,*+/4)}, see Figure 29 and Annex F.

The phase difference signals shall be low-pass filtered with f.(-3 dB) of 30 kHz.
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This differential phase tracking error signal shall meet the following requirements (see Figure 29):

Amplitude

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

Asymmetry (see Figure 29)

T,-T.
The asymmetry shall meet the following requirement: _,_1 _,_2 <0,20
I’I T Z
where T3 is the positive peak value of Kt/T
and T3 is the negative peak value of Kt/T
Light beam

Iy /-\‘Ib/
—>
\ / Tangential direction

97-0047-A

Figure 28 — Quadrant photo detector

_Radial spot displacement
~ Tp: Track pitch

28.2.6 Tangential push-pull signal

This signal shall be derived from the instantaneous level of the differential output (/3+/4) - (lp+/c). It shall meet
the following requirements, see Figure 30:

Ll +16)-l 10

<09
l4
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Figure 30 — Tangential push-pull signal

29 Qpality of the recording layer

For thqg integrity of the data on the disk, the recording layer shall fulfil the following initial quality fequirements.

29.1 Defects

Defects are air bubbles and black spots. Their diameter shall meetthe following requirements:
— for air bubbles it shall not exceed 100 um,

— fof black spots causing birefringence it shall not éxceed 200 um,

— fof black spots not causing birefringence it shall not exceed 300 um.

In addition, over a distance of 80 mm in scanhing direction of tracks, the following requirements(shall be met:
— th¢ total length of defects larger.than 30 um shall not exceed 300 um,

— there shall be at most 6 such defects.

29.2 Data errors

A byte| error occurs ‘when one or more bits in a byte have a wrong value, as compared tp their original
recorded value.

A row ¢f anECC Block as defined in 13.3 that has at least 1 byte in error constitutes a Pl error.

If a row of an ECC Block as defined in 13.3 contains more than 5 erroneous bytes, the row is said to be
“Pl-uncorrectable”.

The disk shall be recorded with arbitrary data in one single uninterrupted writing action from the start of the
Lead-in Zone until the end of the Lead-out Zone (“Disk-At-Once” mode).

During playback after the initial recording, the errors as detected by the error correction system shall meet the
following requirements:

— inany 8 consecutive ECC Blocks the total number of PI errors before correction shall not exceed 280,

— inany ECC Block the number of Pl-uncorrectable rows should not exceed 4.
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30 Method of testing

Clause 31 describes a series of measurements to test conformance of the user data on the disk with this Ec
International a Standard. It checks the legibility of the user-written data. The data is assumed to be arbitrary.
The data may have been written by any drive in any operating environment (see 8.1.2). The read tests shall
be performed on the Reference Drive as defined in Clause 9.

Whereas Clause 26 disregards defects, Clause 31 includes them as an unavoidable deterioration of the read
signals. The severity of a defect is determined by the correctability of the ensuing errors by the error detection
and correction circuit in the read channel defined below. The requirements in Clause 31 define a minimum
quality of the data, necessary for data interchange.

30.1 Enviropment
All signals in 3[1.1 to 31.2 shall be within their specified ranges with the disk in any environment'inthe range of

allowed operafing environments defined in 8.1.2. 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.

30.2 Referemce Drive

All signals spgcified in Clause 31 shall be measured in the indicated channels of the Reference Drive as
defined in Clayse 9. The drive shall have the following characteristics for the'purpose of these tests:

30.2.1 Optics|and mechanics

The focused gptical beam shall have the properties already defined in 9.2 a) to i). The disk shall rotate as
specified in 9.§.

30.2.2 Read gower

The optical pgwer incident on the entrance surface“of the disk (used for reading the information) shall be
0,7 mW + 0,1 mW.

30.2.3 Read dhannels

The drive shal| have two read channels. Read Channel 1 gives a signal (/1 + /5) related to the total amjount of
light in the exit pupil of the objective’ lens. Read Channel 2 gives a signal (/4 - /) related to the difference in

the amount of light in the two halves of the exit pupil of the objective lens. These channels ¢an be
implemented gs given in 9.3 and 9.6.

The signal froh Read.channel 1 is equalized and filtered before processing. The threshold level for binjarizing
the read signa] shalt ke controlled to minimize the effects of mark and space size changes due to pafameter
variations duripngdwriting. For measurement of the disk quality as specified in Clause 31, the equalizgr, filter
and slicer, an isti ified i e jitter
measurement.

30.2.4 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.

30.2.5 Tracking

During the measurement of the signals, the axial tracking error between the focus of the optical beam and the
recording layer shall not exceed 0,20 um;
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the radial tracking error between the focus of the optical beam and the centre of a track shall not exceed
0,022 um

31 Minimum quality of a Recording Unit

This Clause specifies the minimum quality of the data of a Recording Unit as required for data interchange.
The quality shall be measured on the Reference Drive as defined in Clause 9 and Annex E.

A byte error occurs when one or more bits in a byte have a wrong value, as detected by the ECC and/or EDC
circuits.

31.1 Tracking

The fogus of the optical beam shall not jump tracks unintentionally.

31.2 User-written data

The uder-written data in a Recording Unit as read in Read channel 1 shall-not contain any RQyte errors that
cannot|be corrected by the error correction defined in 13.3. To relieve this\réquirement, a defeqt management
systen] can be used, which autonomously replaces unreliable Recording Units (see Annex M).
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Annex A
(normative)

80 mm disk

The +RW Format also allows an 80 mm disk with capacities of 1,46 Gbytes and 2,92 Gbytes. All mechanical,
physical and optical characteristics shall be equal to those of the 120 mm disks specified in this document,
except for the following items:

see:

See:

See:

see:

see:

See:

see:

see:

82

0.2 Overall dimensions

The disk shall have an overall diameter d1 = 80,00 mm £ 0,30 mm

0.7 Information Zone

The Information Zone shall extend from diameter dg to diameter

d7 = 77,5 mm min.

This Zone consists of the Lead-in Zone, the Data Zone, and the Lead-out Zone.

1.1 Mass

The mass of the disk shall be in the range of 6,0 g t0,9{0 g.

1.2 Moment of inertia

The moment of inertia of the disk, relative to its.rotation axis, shall not exceed 0,01(

1.3 Dynamic Imbalance

The dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 1,5

4.1 Track shape

The tracks shall be continuousiin the Information Zone. The groove tracks shall stz

adius of 22,00 mm max. andend at a radius of 38,75 mm min.
4.4.1.1 ADIP word structure, bits 2 to 23

Physical ADIP Address (0379CC), which is the first address corresponding to the
put Zone, shall be located at a radius < 38,00 mm.

4.4.2.1 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
disk.

g-mo.

g-mm.

art at a

Lead-

BO mm

I FH
Bytes4-to4+5—=DataZoneatocation

Bytes 9 to 11 shall be set to (ODE72F) to specify PSN 911 151 as the last possible

Physical Sector of the Data Zone.
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see: 16 Layout of the Information Zone
Table A.1 — Layout of the Information Zone of a fully formatted disk
Description Nominal radius in | PSN of the first Number of
mm Physical Sector | Physical Sectors
Lead-in all the same as 120 mm disk --- --- ---
Data Data Zone start 24,000 mm (030000) 714 544
Buffer Zone 3 start 38,000 mm (ODE730) 768
Outer Disk Identification Zone (ODEA30) 256
Lead-out | Guard Zone 2 (ODEB30) 4,496
Reserved Zone 4 start 38,082 mm (ODFB30) 4 (96
Outer Drive Test Zone (OEOB30) 12 p88
Outer Disk Test Zone (OE3B30) 2 (48
Guard Zone 3 start 38,375 mm (OE4330) 7 936 nominal
end > 38,500 mm
see: 17.11.1 Physical format information

Bytes 9 to 11

see: 18 Data Zone

Bytes 4 to 15 — Data Zone allocation

in the first 16 ECC Blocksofthe Control Data Zone:
shall specify the Sectdr Number of the last Physical
Recorded part of the Data Zone.

in the remaining 176 ECC Blocks of the Control Data Zone:
shall all be set.to~the Sector Number of the last Physical
Recorded partlof the Data Zone, or shall all be set to (0DE7,
PSN 911 15%as the last possible Physical Sector of the Da

714 544 Physical Sectors of user data area.

The start radius of the Data Zone is determined by the location of Physical
(00C000) and _the maximum end radius is determined by the location of F
Address (0379CC) (see 14.4.1.1, bit 2 to 23 and 13.7.1).
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See:

see:

See:

see:

19 Lead-out Zone

Physical Sector 911 152

Physical Sector 911 919
Physical Sector 911 920

Physical Sector 912 175
Physical Sector 912 176

Dh\]/cir\nl Sector 916 271

Data Zone

Buffer Zone 3
768 Physical Sectors

Outer Disk Identification Zone

256 Physical Sectors

Guard Zone 2

4 096 Physical Sectors
with Main Data set to (nn)

Physical Sector (ODE730)

Physical Sector (ODEAZ2F)
Physical Sector (ODEA30)

Physical Sector (ODEB2F)
Physical Sector (ODEB30)

Dhycir\nl Sector (ﬂnFR')F)

Physical Sector 916 272

Physical Sector 920 367
Physical Sector 920 368

Physical Sector 932 655
Physical Sector 932 656

Physical Sector 934 703
Physical Sector 934 704

Physical Sector 942 639

9.1 Buffer Zone 3

Reserved Zone 4
4 096 Physical Sectors

Outer Drive Test Zone
12 288 Physical Sectors

Outer Disk Test Zone
2 048 Physical Sectors

Guard Zone 3
7 936 Physical Sectors
with Main Data set to (00)

Figure A.1 — Lead-out:Zone

The start location of Buffer Zone 3 is (QDE730).

21.3 Sequential recording

Physical Sector (ODFB30)

Physical Sector (OEOB2F)
Physical Sector (OEQB30)

Physical Sector(OE3B2F)
Physical Sector (OE3B30)

PhysicalSector (OE432F)
Physieal’ Sector (OE4330)

Rhysical Sector (OE622F)

Table A.2 — Length of Temporary Lead-out Zone

of the Data Zone
(end radius)

Length of the Recorded part

Zone
(radius)

End of the Temporary Lead-out

less than 34,0 mm

35,0 mm min.

34,0 mm to37y5 mm

end radius Data Zone + 1,0 mm min.

37,5 to 38,0 mm

38,5 mm

|t"is~allowed to have an unrecorded area between the end of the Temporary L§g

Zone and Buffer Zone 3 located at radius 38 mm.
22.2 Format of the FDCB
Byte D46 — Recording status flag

bit 6 to bit 5:

ZERO ZERO = No Lead-out has been recorded

ZERO ONE

of the Data Zone

ONE ZERO

(see Clause 19 and 21.2.1)

ONE ONE

ad-out

= Temporary Lead-out has been recorded adjoining the actual last sector
= Lead-out is recorded from address (ODE730) to address (0DFB2F)

= Lead-out is fully recorded adjoining the actual last sector of the Data
Zone
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Annex B
(normative)

Structure for Extended format information in the Data Zone

The ADIP Aux Frames in the Data Zone may be used to store information needed to support specific
applications, such as e.g. encryption/decryption keys needed for a copy-protection system. This annex only

specifies the general structure for such information.

B.1 Extended format information

The Extended Format Information consists of a table of contents (EFI TOC) and uplte 16 distin
contair} additional format information. The EFI TOC defines the location and contéents of the reg
in the Extended Format Information, see B.1.1. The EFI TOC shall be stored'in the ADIP Au
14.4.11) in the Data Zone, starting at the ADIP word that has Physical ADIR_Address (00C00(
of the Extended Format Information shall be located in the ADIP Aux Frames in the Data Zone
present as pre-recorded areas in the main data channel. Each region{contains one or more ¢
block df a particular type, as indicated in the EFI TOC.

Figure |B.1 schematically shows an example lay-out, based on’the’VCPS copy-protection syste
TOC and the VCPS-defined regions that are contained in the*ADIP Aux Frames in the Data

ct regions that
ions contained
X Frames (see
)- The regions
and/or shall be
ppies of a data

m, with the EFI
Vone. The EFI

TOC cpnsists of 8 consecutive copies of an ETOC block,“where each ETOC block contains th¢ complete EFI

TOC information (see B.1.1). The VCPS-defined hash-region contains one or more copies of
value, ps specified in the EFI TOC. The VCPS-defined"DKB region contains one or more copi
as sperified in the EFI TOC. Gaps may exist between any two regions. All bytes in the ADIP

the DKB hash
s of the DKB,
Aux Frames in

the gaps shall be set to (00).
0x0C000 0x0C800
A v
EFI TOC gap hash region | gap | DKB region
/ \ / AN AN
i ™ N bytes
\ \\ AN D G
S | ok DKB | -
\ / 16 bytes .
“1& / —A AN # of copies specified in EFI TQC
i/f \ | hash hash | - | hash |
' 256 bytes x"\“ # of copies specified in EFITOC
ETOC | ETOC | | ETOC
8 copies
Figure B.1 — Example lay-out of Extended format information in ADIP
B.1.1 EFITOC

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
RegiomDescriptor#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 consisis-0f a Basic Region Desgcriptor
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 Q
0 (msb)
1 Region\Fype Identifier
2 (Isp)
3 Extent | Version number
g (msb) Region Start Address (Isb)
6 (msb)
: Data Block Size
9 (Isp)
10 Repeat Count
11 Reserved | PriVate
12 (msb)
: Alternative Location
15 (Isp)

Figure B.3 — Basic Region Descriptor

Region Type Identifier: The type of the data block that is contained in the region. Data blocks stored in
different regions having the same Region Type Identifier shall be identical.

Extent: The Extent bit shall indicate if this Basic Region Descriptor is followed by an Extended Region
Descriptor, as follows:

0: This Basic Region Descriptor is not followed by an Extended Region Descriptor.
1: This Basic Region Descriptor is followed by an Extended Region Descriptor.

Version Number: The revision of the data block type that is contained in the region.
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Region Start Address: If the data block is stored in the ADIP Aux Frames, the Region Start Address is given
as the Physical ADIP Address of the ADIP word that contains the first byte of the data block, divided by 256.
The Region Start Address shall be greater than or equal to (00C8). If the data block is not stored in the ADIP
Aux Frames, the Region Start Address shall be zero. In that case the Alternative Location shall be non-zero
and specify the location of the data block in the main data channel.

Data Block Size: The size in bytes of a single copy of the data block in the region. The Data Block Size shall
be set to zero if the data block is not contained in the ADIP Aux Frames.

Repeat Count: The number of consecutive copies of the data block that are contained in the region. If the
data block is stored in the ADIP Aux Frames and the region extends through the end of the Disk, Repeat
Count shall be set to 0. The Repeat Count shall be set to zero if the data block is not contained in the ADIP
Aux FrBmes.

Reseryed: 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:

): A Drive is permitted to output the contents of the region.
: 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

Physic

block.
in the

in a contiguous area of the main data channel. In that case;the Alternative Location sp
Al Sector Number of the location in the main data channel that contains one or more cof
Dtherwise, Alternative Location shall be set to zero. Note that the format of the data blog
main data channel may be different from the format of'the data block as contained in

ecifies the first
ies of the data
k as contained
the ADIP Aux

Frame

5.

Bit
Byte 7 6 5 4 3 2 1 0
D (msb)
( Region Type Identifier
p (Isb)
3 Extent | Version number
:
: 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

eding'Basic Region Descriptor.

Extentt ther Extended

Region Descriptor, as follows:

0: This Extended Region Descriptor is not followed by another Extended Region Descriptor.
1: This Extended Region Descriptor is followed by another Extended Region Descriptor.

Version Number: the Version Number shall be identical to the Version Number contained in the preceding
Basic Region Descriptor.

Reserved: All reserved bytes shall be set to (00).
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C.1 Calibra

Annex C
(normative)

Measurement of light reflectivity

tion method

The reflectivity]
— parallel m
focused nj

For use in pla
relevant and e

When measuri
(ln) will fall on

coming from tf
parallel metho

“main” reflecta

A good refere
reference disk

Of a diSK can be measured In several ways. | he two most common methods are:

bthod,
ethod.

yers the focused method with the help of a reference disk with known réflectance is th
psiest one, while for the calibration of the reference disk the parallel method is easier.

ng the reflectivity in the focused way, only the light returned by the'feflective layer of t
o the photo detector. The reflected light coming from the front surface of the disk and t

j only the “total” reflected power (/;;) can be measured, a caleulation is needed to determ
hce from the reflective layer.

nce disk shall be chosen, for instance 0,6 mm glass disk with a golden reflective mirrg
shall be measured by a parallel beam as shown.in Figure C.1.

‘\\\
int \\\
I// \ //'
I, \
IS
I R

Is

Figure C.1 — Reflectivity calibration

e most

ne disk
he light

e parasitic reflections inside the disk will mainly fall outside the’ photo detector. Becausg¢ in the

ine the

r. This

In this Figure t

R

Is

R ref

Ry

88

reflectance as measured by the focussed beam (is by definition = Iﬂ%

reflectance as measured by the parallel beam (is by definition = I%

he following applies:

reflectance of the recording layer (including the double pass substrate transmittance)

reflectance of the entrance surface

)

B

)

B

power of incident beam
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reflected power from entrance surface

reflected power from recording layer

measured reflected power (I + Iy, + fint)

The reflectance of the entrance surface is defined by:

2
(n_'ﬂ where—--s-th teot

mdas—af fraotion of th o o b
TS TOC A OT TCTTactuUT O - SOioStrator

reflected power from internal reflections between entrance surface and recording layer

The main reflected power I, = I - I -lint which leads to:

The re

R [@—rs)z <(R, q

1-ryx(2-Ry)

ference disk shall be measured on a reference drive. The total(detector current (/1 + /)

the refgrence disk, and measured by the focused beam is equated te /, as determined above.

Now th
recordi

surfaceg.

e arrangement is calibrated and the focused reflectafice is a linear function of the re
hg layer and the double pass substrate transmission,\independently from the reflectivity

C.2 Measuring method

Reflec
A meth
(1) Me
(2) Msg
wh
erd

de

(3) Ca

tivity in the unrecorded Information:Zone
od of measuring the reflectance using the reference drive.

asure the total detector current (/4 + I5)s from the reference disk with calibrated reflectan

ere the groove track and the two adjacent tracks on each side of the track to be measu
sed. Erasure®of these tracks shall be done by irradiating the tracks using only the]
ermined fromthe OPC algorithm (see Annex I).

culateithe unrecorded disk reflectance Ry as follows:

obtained from

flectivity of the
bf the entrance

te Ryt

asure the total detector current (/4 + I;)q from a groove track in an area of the disk undgr investigation

red have been
Pe power as

R

_m+b%

Ui +17)s

Reflectivity in the recorded Information Zone

A method of measuring the reflectance using the reference drive.

(1) Measure the total detector current (11 + 12)s from the reference disk with calibrated reflectance Rref.

(2) Measure 114H from a recorded groove track in an area of the disk under investigation where at least the
two adjacent tracks on each side of the track to be measured also have been recorded. Recording of
these tracks shall be done using the optimum powers as determined from the OPC algorithm
(see Annex I).
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(3) Calculate the recorded disk reflectance Rq4H as follows:

lan

X Ryef
l1+12)g

Rian =
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Annex D
(normative)

Measurement of birefringence

D.1 Principle of the measurement

In ordfr f0 measure the birefringence, circularly polarized Night 1n a parallel beam 1s usdd. The phase
retardgtion is measured by observing the ellipticity of the reflected light.

radial direction

Figure D.1 — Ellipse with ellipticity e = b/a and orientation ¢

The orjentation 6 of the ellipse.is*determined by the orientation of the optical axis
0=y-n/4 (1)
where [ is the angle:between the optical axis and the radial direction.

The elljpticity, &'='b/a, is a function of the phase retardation &

1(n o
e—tan{z(z \,ﬂ (2)

When the phase retardation §is known the birefringence BR can be expressed as a fraction of the wavelength

BR = ia nm (3)
271

Thus, by observing the elliptically polarized light reflected from the disk, the birefringence can be measured
and the orientation of the optical axis can be assessed as well.
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D.2 Measurements conditions
The measurement of the birefringence specified above shall be made under the following conditions.

Mode of measurement in reflection, double pass through the substrate.

Wavelength L of the laser light 640 nm £ 15 nm
Beam diameter (FWHM) 1,0 mm £ 0,2 mm
Angle B of incidence in radial direction 7,0° £ 0,2°

relative to the radial plane
perpendicular to Reference Plane P

Disk moynting horizontally
Rotation less than 1 Hz
Temperafture and relative humidity as specified in 8.1.1

D.3 Example of a measurement set-up

Whilst this Intgrnational Standard does not prescribe a specific device for measuring-birefringence, the|device
shown schemg4tically in Figure D.2 as an example, is well suited for this measurement.

/

i !
laser —— @ ' \ <= photo detector

% &2 collimator lens
polarizer —
< rotating analyzer

Maplate s /

\ B. I
\g¥
disc [ y l_'_l

Figure-D2™— Example of a device for the measurement of birefringence

Light from a Igser source, collimated into a polarizer (extinction ratio ~ 10-5), is made circular by a /4 plate.
The ellipticity cfthe reflected Ilght is analyzed by a rotatlng analyzer and a photo detector For every Ipcation
on the disk, the : v 3 - F : A—then be
calculated as

e2 = Imin (4)

max
Combining equations (2), (3), and (4) yields

BR = % - &arctan _min_

n max
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This device can be easily calibrated as follows

Imin is set to 0 by measuring a polarizer or a A/ 4 plate,
Imin = Imax when measuring a mirror.

Apart of the d.c. contribution of the front surface reflection, a.c. components may occur, due to the
interference of the reflection(s) of the front surface with the reflection(s) from the recording layer. These a.c.
reflectivity effects are significant only if the disk substrate has an extremely accurate flatness and if the light
source has a high coherence.
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Annex E
(normative)

Measuring conditions for operation signals

E.1 System diagram for jitter measurement and determination of the characteristics
of user data

The general sy

stem diagram shall be as shown in Figure E.1.

pre-amp's

HF-signal f
|_

AC-couplin
PINSl eq

4-qug
photo-d

drant
etector

LPF

phase detector
jF filter
VCO

slicer PLL

all data clock
edges signal

e.g. Time Interval Analyzer

jitter analyzer

start/stop signal
from revolution pulsg

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

94
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Gain (dB)
A

-40 dB/decade

-20 dB/decade

E.3 Slicer

75

» Frequengy (kHz)

25

-40 dB/decade

Figure E.2 — Schematic representation of the open-loop transfer function for PLL

The sliger shall be a 1st order, integrating feed-back auto-slicer with a -3 dB closed-loop bandwidth of 5 kHz.

E.4 CGonditions for measurement

The bgndwidth of the pre-amplifier of the photo detector shall be greater than 20 MHz in onder to prevent

group-¢lelay distortion,
Equalizer:

Low-pass-Ailter: 6th order Bessel filter, f; (-3 dB) = 8,2 MHz

3-tap transversal filter with transfer function H(z) = 1,364 z-2 - 0,182 (1 + z-4)

Filtering plus equalization:

— Gain variation: 1 dB max. (below 7 MHZz)
— Group delay variation: 1 ns max. (below 7 MHz)
— (Gain at 5,0 MHz - Gain at 0 Hz): 3,2dB+0,3dB

a.c. coupling (high-pass filter) = 1st order, f; (-3 dB) = 1 kHz

Correction of the angular deviation: only d.c. deviation shall be corrected.

© ISO/IEC 2009 — All rights reserved 95


https://iecnorm.com/api/?name=08fe31af208d8c50872b643853b2c7af

ISO/IEC 17341:2009(E)

Fi

E.5 Measu

The jitter of all

96

Gain (dB)
+6
Pl B N
- Equalizer <
/ N
s N
+3 =
L . \\ N
‘/ . \\
~ Equalizer +
/ Bessel filter
° - N
= s
™~ . ~
-,
-3 Bessel filter T~ R
'~
\ o
-6
0 5 Frequency-(MHz) 10

lgure E.3 — Frequency characteristics for the equalizer-and the low-pass filter

rement

leading and trailing edges over one revolution’shall be measured.
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Annex F
(normative)

Measurement of the differential phase tracking error

F.1 Measuring method for the differential phase tracking error

The reference circurt for the measurement of the tracking error shall be that shown In Figure .

of the

diagonal pairs of elements of the quadrant photo detector shall be converted~to

indepenhdently after equalization of the wave form with the transfer function defined by:

Hiw)=(1+16x107xiw)/(1+4,7x 108 x iw)

The gain of the comparators shall be sufficient to reach full saturation on the“outputs, even

signal

bmplitudes. Phases of the binary pulse signal edges (signals B1 and_B2) shall be con

other tp produce a time-lead signal C1 and a time-lag signal C2. The phase comparator shal

individ

yial edge with signal C1 or C2, depending on the sign of At;. A tracking error signal shall i

smoothing the C1, C2 signals with low-pass filters and by subtracting by means of a unity g

amplifi

br. The low-pass filters shall be 1st order filters with a cut-off frequency (-3 dB) of 30 kHz

Special attention shall be given to the implementation of the, circuit because very small time di
to be npeasured (1 % of T equals only 0,38 ns). Careful averaging is needed.

The average time difference between two signals from'the diagonal pairs of elements of the qu

shall b

where

A\’

=1
3

:NZAU

IV is the number of edges, both'rising and falling.

F.2 Measurement of A: /T without time interval analyzer

The relative time difference At/T is represented by the amplitude of the tracking error signal pr|
amplitydes of the<C1 and C2 signals and the frequency component of the read-out signals g

The re

1. Each output
binary signals

with minimum
pared to each
react to each
e produced by
ain differential

fferences have

hdrant detector

pvided that the
re normalized.

ation between the tracking error amplitude ATVE and the time difference is given by:
——— At; At; At
ﬂVE:y I‘V’p(.,:y I‘V'pL;:A—tXVDC

>T NnT T n

where:

Vpc is the amplitude of the C1 and C2 signals

T; 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:

0,5><(Vp%) < ATVE < 1,1X(Vpcn) at 0,1 um radial offset.
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» amp signal A1 equalizer level signal B1
H(io) comparator

la =~ Ib|
/ \ _1+1.6x10 " x i

{ H(iw) =—————
1+4.7x10 xio

/d\_ c \
| amp signal A2 | equalizer _y level signal B2

H(io) comparator

~

signal C1_[ low pass ‘
” filter g
phase 1st order differeptial
comparator -3dB @ 30 kHz amp(1X) signal TVE
signal C2 | low pass o ATVE
filter
/\ v
./ \ \
\/ )
tr'acang error
(0,1 um)
At = po:sitive At = negative
signal A1
s
signal A9

signal B1

signal B2
signal C1 17 1Vpc 17 T
// L L Lo :
Lo S Do /A Lo S 5
signal C2 ﬂ IVPC ﬂ H H
: //
I

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 = &L, Vpe A
T n T

The average runlength n of the 8-to-16 modulated signal is depending on the data content and the averaging
time. Therefore the circuit shall be calibrated with a fixed frequency signal, corresponding to a modulated
signal with 5T runlengths. For this purpose sinusoidal signals with a frequency of 2,616 MHz can be used.

Typically the pulses of signals C1 and C2 will be generated by some digital gate circuit with,an output signal
switching between ground and the supply voltage. This voltage swing is assumedcto-be jabout 5 volts,
however, depending on the applied technology, it may deviate from 5 volts significantly.

Becauge the formal specification for the DPD signal is:

),5SA% <1,1 at 0,1 um radial offset,

the megasurement by means of ATVE is influenced by the actual-values of Vpc and n. Therefofe the following
calibrafion procedure shall be applied.

F.3.1 |Saturation of comparators
Make gure that the gain of the level comparators is’such that for all actual input signal levels, [the signals B1

and BZ are square wave signals. In this case thecamplitude of the signal TVE is independent of the amplitude
of the ihput signals.

saturation area

TVE signal —
amplitude

0 >
Comparator input
signal amplitude

Figure F.2 — Tracking error signal amplitude versus comparator input signal amplitude
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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:

ALIT (real) = K x ATVE (measured).
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 tII\e relation between At/T and ATVE , and determine K from Figure F.3:

B> |

/T (injected)
ATVE(measured)

K=

. Now the set-up is ready for use.

ATVET
1.2 *
the'oretical line for
1.0 Vpc=5V and n=5
0.8

AN
0.6 d
0.4 ,/ example of
: / measured line
0.2 /]
7

0

0 02 04-06 08 10 1.2
At/ T
—

Figure F.3 — ATVE versus At/T
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Annex G
(normative)

The write pulse wave form for testing

For different speed ranges, different write strategies can be used. This version of this document specifies two
options, where both options use the same write pulse waveform, however with a different timing resolution.

The write—pulse—waveform—obtainred—from—the—-NRZ-data—and—the—channel-clesk—is—shewn—n Figure G.1. It

consisfs of N-1 pulses, where N is the length of the NRZI pulse expressed in channel clock cycles.

The vdlues for Pw, Pe, and Pc are determined according to the OPC algorithm (see Annex I). [An example of
the wrife pulse waveform for the minimum mark, the minimum space and an 8T mark.is'shown in Figure G.2.

NRZI channel bits

I [ I
[ | |
[ | | \ \
| | « Wy, | S
[ | | | \
} | . | \ :
‘ o pl . MP | | | |
P I | \ \ ‘
} +—t—<-h9| : \ \ ! o
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Figure G.1 — Write pulse waveform

G.1 Timing parameters for the basic write strategy

The pylse width.times, Tiop and Ty shall be as indicated by byte 51 and byte 52 in 14.4.2.2 regpectively. The
duration is partly fixed and partly variable depending on the writing speed:

1 o

E : =T : o o 1 : O—uq o 1 4 =
top—l () W] TS T U, 0TI, WIICIC T=U, TU 2 dliiu]=1, &, .. U7

Tmp=mx%TW+nx2nsiO,5ns,wherem=Oor1andn=1,2,..or5

The first pulse lead-time and the erase lead-time shall be as indicated by byte 53 and byte 54/55/56 in
14.4.2.2 respectively. The duration is variable with the writing speed, but shall have a fixed ratio to the write
clock period.

1
thop:PXATW,wherep=0, 1,2,30r4

1
dTera=q XATW ,whereq=-3,-2,-1,0,1,20r3
(positive values are leading as indicated in Figure G.1)
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The laser power shall be switched to Cooling level after each Ty, and Ty, pulse for at least 1 ns.

G.2 Timing parameters for the “4x” write strategy

The pulse width times, Tiop and Tp,p shall be as indicated by byte 86 and byte 87 in 14.4.2.3.1 respectively.
The duration is partly fixed and partly variable depending on the writing speed:

(0,6 ns corresponds to %6 Ty at 4x speed)

Ttop=ix Mg lw+ix06ns+03ns wherei=01 . or8andj=12_or15

1
Tmp=m x%6TW+nx0,6nsJ_rO,3ns,wherem=0, 1,..or8andn=1,2..0r10
The first pulse|lead-time and the erase lead-time shall be as indicated by byte 88/89/90 and byte 91/92/93 in

14.4.2.3.1 respectively. The duration is variable with the writing speed, but shall have a fixed ratio to the write
clock period.

dTiop = P x Y Tw, wherep=-4,-3,..,-1,0,1, .or7

it
dTera =|(q +4) x/16 TW , whereq =-8,-7,..,-1,0, 1, .or 7
(positive values are leading as indicated in Figure G.1)

The laser power shall be switched to Cooling level after each Tiy@nd T, pulse for at least 1 ns, except after
the last Tr,p pylse where this period is allowed to be reduced to-0-length.

NRZI data

Figure G.2 — Example of a Multiple-pulse
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