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Foreword

ISO (t

he 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 ng
techno

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

The miain task of the joint technical committee is to prepare International Standards. Dra

Stand4d

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

Attentipn is drawn to the possibility that some of the elements of this document may be the su

rights.

ISO/IE
proced
by nati

This cd
— d¢

— d

— label for Figure F.3 corrected in F.4!

—  Figure J.1in J.2 corrected;

— on

— the text of the last line of page 130 (M.3.1) corrected.

P Lot I eyt ol Lo 1 o | s, Ao 1 1 el £ialal
=guvertinrictial, 1T TidisUTT WILNT To'U  dllu TEU, dioU  IdRT udiit 1T UTS WUTR. 1T TS TITTU

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

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

SO and IEC shall not be held responsible for identifying any.drall such patent rights.

C 23912 was prepared by ECMA (as ECMA-359) and-was adopted, under a spe
ure”, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel w
bnal bodies of ISO and IEC.

rrected version of ISO/IEC 23912:2005 incorporates the following corrections:
scription of Figure 20 corrected in 14.5.1;

a for Table 26 corrected in 28.3.2.1;

the third line of page 128 (M.3.1), the words "see Table M.2" replaced by "see Table M.]

of information
Part 2.

ft International
Publication as

bject of patent

cial “fast-track
ith its approval
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Introduction

In June 2001 eleven members proposed to ECMA TC31 to develop a standard for 120 mm and 80 mm
DVD Recordable optical disks using Organic Dye recording technology and TC31 adopted this project.
In April 2004 ten members proposed to TC31 to restart this project and TC31 re-activated the work

that has resulted in this International Standard.

This International Standard specifies two Types of Recordable optical disks, one (Type 1S) making use

of recording gn only a single side of the disk and yielding a nominal capacity of 4,70 Gbytes fof

disk and 1,44 Gbytes for an 80 mm disk, the other (Type 2S) making use of recording of ‘bQgth

a 120 mm

sides of the disk and yielding a nominal capacity of 9,4 Gbytes for a 120 mm disk and 2,92-Gbyftes for

an 80 mm disk.

viii © ISO/IEC 2005 — Al rights

reserved
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Information technology — 80 mm (1,46 Gbytes per side) and
120 mm (4,70 Gbytes per side) DVD Recordable Disk (DVD-R)

Section 1 - General

1 Scope

This International Standard specifies the mechanical, physical and optical characteristics ofcar
120 min DVD Recordable disk to enable the interchange of such disks. It specifies the'gua
recordéd, unrecorded and the recorded signals, the format of the data, the format of theTinform
format|of the unrecorded zone, and the recording method, thereby allowing for information
means|of such disks. This disk is identified as a DVD Recordable (DVD-R) disk.

This International Standard specifies

— 80 mm and 120 mm nominal diameter disks that may be either single or double sided,

— th¢ conditions for conformance,

— th¢ environments in which the disk is to be operated and-stored,

— th¢ mechanical and physical characteristics of the disk; so as to provide mechanical interck
data processing systems,

—  the format of the pre-recorded information on.an unrecorded disk, including the physical di
trgcks and sectors, the error correcting codes and the coding method used,

— th¢ format of the data and the recorded information on the disk, including the physical dis
trdcks and sectors, the error correcting codes and the coding method used,

— the characteristics of the sighals from pre-recorded and unrecorded areas on the disk,
prpcessing systems to read the pre-recorded information and to write to the disks,

80 mm and a
ity of the pre-
ation zone, the
nterchange by

ange between

bposition of the

position of the

enabling data

— th¢ characteristicsof the signals recorded on the disk, enabling data processing systems t¢ read the data

frgm the disk.

This InternationalyStandard provides for interchange of disks between disk drives. Together v
for volyme and-file structure, it provides for full data interchange between data processing syste,

ith a standard
ms.

2 Conformance

2.1 Optical Disk

A claim of conformance shall specify the type of the disk, i.e. its size and whether it is single-sided or double
sided. An optical disk shall be in conformance with this International Standard if it meets the mandatory

requirements specified for this type.

2.2 Generating system

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

© ISO/IEC 2005 — All rights reserved
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2.3 Receiving system

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

3 Normative references

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

ISO/IEC 8859-1, Information technology — 8-bit single-byte coded graphic character sets — Part 1:
Latin alphabet No. 1

ISO/IEC 8859FZ, Tnformation technology — 8-Dbit single-byte coded graphic character seis — Par|2:
Latin alphabet No. 2

ISO/IEC 885913, Information technology — 8-bit single-byte coded graphic character sets —<)'Part B:
Latin alphabetl No. 3

ISO/IEC 885914, Information technology — 8-bit single-byte coded graphic character sets'— Part ¢
Latin alphabet No. 4

ECMA-287, Safety of electronic equipment — 2" edition (December 2002)

4 Terms and definitions

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

4.1
Block SYNC Guard Area
The recorded [area in the first ECC block of the contiguous:area of which recording is started from the
unrecorded arga by using 32K-Link.

4.2

Border Zone
The linking region that prevents the pick-up head from over running on an unrecorded area when a|disk is
played back infa partially recorded state.

4.3

Channel bit
The elements py which, after modulation, the binary values ZERO and ONE are represented on the glisk by
marks.

4.4
Clamping Zonle
The annular pdrt of the disk within which a clamping force is applied by a clamping device.

4.5

Data Zone
The zone between the Lead-in Zone and the Lead-out Zone In which USer data IS recorded. In Border
recording mode, Border Zone is included in Data Zone.

4.6
Data Recordable Zone
The zone that is available to record user data.

4.7

Digital Sum Value (DSV)

The arithmetic sum obtained from a bit stream by allocating the decimal value 1 to bits set to ONE and the
decimal value -1 to bits set to Zero.

4.8

Disk at once recording
A recording mode in which the Lead-in Zone, the user data and the Lead-out Zone are recorded sequentially.
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4.9

Disk Reference Plane

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

4.10

ECC Block address

The address embossed on the land as the Pre-pit Information, which represents the absolute physical address
of the track used to define the recording position of each area. The address is equal to the bit-inverted
numbers from b,z to b, of the Physical Sector Number recorded in the groove.

NOTE The "ECC Block address" definition is specific to this Standard.

4.11
Error Correction Code (ECC)
A mathematical computation yielding check bytes used for the detection and correctionof errorg in data.

412
Error Detection Code (EDC)
A codeg designed to detect certain kinds of errors in data.

Error Qetection Code consists of data and the error detection parity.

413
FinaliZation
The action in which the Lead-in Zone and the Lead-out Zone\are recorded.

414
Groove
The wq@bbled guidance track.

415
Incremental recording
A recgrding mode in which the disk ‘is"recorded in several distinct recording operations (for example at
different times and using different recoerding drives). In this recording mode, the specified linking scheme shall
be usef.

4.16
Information Zone
The zone comprising,the/Lead-in Zone, the Data Zone and the Lead-out Zone.

417
Land
The arga bétween the grooves.

418
Land Pre-Pit (LPP)
Pits embossed on the land during the manufacture of the disk substrate, which contain address information.

419
Lead-in Zone
The zone comprising Physical sectors adjacent to the inside of the Data Zone.

4.20

Lead-out Zone
The zone comprising Physical sectors adjacent to the outside of the Data Zone.
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4.21

Recording Management Area (RMA)

The area containing the Recording Management Data (RMD), situated adjacent to the inside of the Lead-in
Zone.

4.22
Recording Management Data (RMD)
The information about the recording on the disk, including information on each recording mode.

4.23
R-Information Zone
The zone comprising the Power Calibration Area (PCA) and the Recording Management Area (RMA).

4.24

RZone
Continuous ECC blocks assigned to user data during Incremental recording mode and Restricted OVerwrite
mode.

4.25

Sector
The smallest addressable part of a track in the information zone of a disk that can.bé accessed independently
of other addregsable parts.

4.26

Substrate
A transparent Jayer of the disk, provided for mechanical support of the recording or recorded layer, fhrough
which the optigal beam accesses the recordable / recorded layer.

4.27
Track
A 360° turn of p continuous spiral of recorded marks or.groove.

4.28

Track pitch
The distance Retween adjacent average physical track centrelines of the wobbled grooves for the unrgcorded
disk, or betwegn adjacent physical track-centrelines of the successive recorded marks for the recorded disk,
measured in the radial direction.

4.29

Zone
An annular arda of the disk.

5 Conventions,and notations

5.1 Representation of numbers
A measured value is rounded off to the least significant digit of the corresponding specified value. For instance,
it implies that a specified value of 1,26 with a positive tolerance of + 0,01 and a negative tolerance of - 0,02
allows a range of measured values from 1,235 to 1,275.

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

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

The setting of bits is denoted by ZERO and ONE.

Numbers in binary notations and bit patterns are represented by strings of digits 0 and 1, with the most
significant bit shown to the left.
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Negative values of numbers in binary notation are given as Two’s complement.
In each field the data is recorded so that the most significant byte (MSB), identified as Byte 0, is recorded first

and the least significant byte (LSB) last. In a field of 8n bits, bit bgn_1) shall be the most significant bit (msb)
and bit b, the least significant bit (Isb). Bit b(gn.1) is recorded first.

5.2 Names

The names of entities, e.g. specific tracks, fields, areas, zones, etc. are given a capital initial.

6 Afronyms

AP Amplitude of the land Pre-Pit signal (without wobble amplitude)
AR Aperture Ratio (of the Land Pre-Pit after recording)
BP Byte Position

BPF Band Pass Filter

CLV Constant Linear Velocity

CNR Carrier to Noise Ratio

DCC DC Component suppress contral
DSV Digital Sum Value

ECC Error Correction Code

EDC Error Detection Code

HF High Frequengy

ID Identification Data

LA L'ead-out Attribute

IED ID Error Detection (code)

LPF Low-Pass Filter

LPP Land Pre-Pit

LSB Least Significant Byte

Isb least significant bit

MSB Most Significant Byte

mshb most significant bit

NBCA Narrow Burst Cutting Area

NRZI Non Return to Zero Inverted
OPC Optimum Power Control
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PBS

PCA

Pl

PLL

PO

PSN

Polarizing Beam Splitter
Power Calibration Area
Parity (of the) Inner (code)
Phase Locked Loop

Parity (of the) Outer (code)

Physical Sector Number

PUH
RBP
RBW
RESYNC
RMA
RMD

RS

SYNC

7 General

Pick-Up Head

Relative Byte Position
Resolution Bandwidth
Re-Synchronization
Recording Management Area
Recording Management Data
Reed-Solomon (code)

Synchronization

description of a disk

The 80 mm gnd 120 mm optical disks that are\the subject of this International Standard consist|of two
substrates bonded together by an adhesive layer, so that the recording layer (single-sided disk) or regording
layers (doublefsided disk) are on the inside, (The centring of the disk is performed on the edge of the| centre
hole of the asgembled disk on the side currently read. Clamping is performed in the Clamping Zone. The DVD
Recordable Disk (DVD-R) may be either double-sided or single-sided with respect to the number of recording
layers. A doubje-sided disk has a recording layer on the inside of each substrate. A single-sided disk has one
substrate with [the recording layer.@n the inside and a dummy substrate without a recording layer. A rgcorded
disk provides for the data to be-read many times by an optical beam of a drive. Figure 1 shows schenfatically

a double-sided (Type 2S) and a-single-sided (Type 1S) disk.

Type 1S cons|sts of assubstrate, a single recording layer, an adhesive layer, and a dummy substraje. The
recording layef can hexaccessed from one side only. The nominal capacity is 1,46 Gbytes for an 80 mm disk

and 4,70 Gbytes for a120 mm disk.

Type 2S consiSTS 0f TWO SUbStrates, wo recording layers, and an adnesive layer. From one side or the disk
only one recording layer can be accessed. The nominal total capacity is 2,92 Gbytes for an 80 mm disk and

9,40 Ghytes for a 120 mm disk.
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l«— Dummy substrate

Type /Adhesive layer

- A
\Recording layer

Substrate
T Entrance surface
l Entrance surface
/ Sull.)bll alc
pw-.-.q/ReCOFding layer
Type ' l«———Adhesive layer
> Y
\Recording layer
T Entrance surface Substrate

Figure 1 - Disk outline

eneral requirement

8.1 Environments

8.1.1 |Test environment
The te;t environment is the environment where the air immediately surrounding the disk ha
properties.

a) For dimensional measurements  b) For other measurements
tempertature : 23°C+2°C 15°Cto35°C
relativg humidity : 45 % to 55 % 45 % to 75 %
atmospheric pressure : 86 kPa to 106 kPa 86 kPa to 106 kPa
Unless| otherwise stated, all tests and measurements shall be made in this test environment.

5 the following

8.1.2

Operating environment

This International Standard requires that an optical disk which meets all mandatory requirements of this
International Standard in the specified test environment provides data interchange over the specified ranges
of environmental parameters in the operating environment.

Disks used for data interchange shall be operated under the following conditions, when mounted in the drive
supplied with voltage and measured on the outside surface of the disk.
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8.1.2.1  Environmental conditions during reading

The disk exposed to storage conditions shall be conditioned in the operating environment for at least two

hours before o

temperature :

perating.

relative humidity :

absolute humidity :

temperature g

adient :

-25°Cto 70 °C
3% 1095 %
0,5 g/m® to 60 g/m*

15 °C/h max

relative humidi

There shall be

ty gradient :

10 %/h max.

no condensation of moisture on the disk.

8.1.2.2 Environmental conditions during recording

The disk expd
hours before o

temperature :

relative humidi

perating.

by :

absolute humidlity :

There shall be

8.1.3 Storage environment

-5°Cto55°C
3% to 95 %

0,5 g/m*to 30 g/m®

no condensation of moisture on the disk.

sed to storage conditions shall be conditioned in the recording.environment for at least two

The storage epvironment is the environment where the air immediately surrounding the optical disk shall have

the following p
temperature :

relative humidi

foperties.

by :

absolute humidlity :

atmospheric p

eSSure

temperature valtriation :

-20 °C+t0o50 °C
5.9% to 90 %

1 g/m®to 30 g/m®
75 kPa to 106 kPa

15 °C /h max.

relative humidity variation :

8.1.4 Transportation

10 %/h max.

This International Standard does not specify requirements for transportation; guidance is given in Annex Q.
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8.2 Safety requirements

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

8.3 Flammability

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

9 Reéference measurement devices

The rgference measurement devices for recorded disks and for unrecorded disks shall bg
measufements of optical parameters for conformance with this International ~Standard.
compohents of these devices have specific properties defined in this clause.

9.1

9.1.1

The o
used t
compo
optical
SO as

the qu

The bgam splitter C shall have a p-s intensity_teflectance ratio of at least 100. Optics G

astigm
focusin
becom
objecti

ick-Up Head (PUH)
PUH for measuring recorded disks

tical system for measuring the optical parameters is shown in Figure 2. The optical s
b measure the parameters specified for the recorded disk-’ Different components and |
hents are permitted, provided that the performance sefains the same as the set-up in
system shall be such that the detected light reflected from the entrance surface of the dis
not to influence the accuracy of measurement. The combination of the polarizing beam
hrter-wave plate D separates the incident optical beam and the beam reflected by the

ptic difference and collimates the light reflected by the recorded layer of the optical disk H

s a circle the centre of which coincides with the centre of the quadrant photo detect
e lens is focused on the recorded-layer. An example of such a photo detector H is show

p used for the
The critical

ystem shall be
pcations of the
Figure 2. The
tk is minimized
splitter C with
optical disk F.
generates an
- for astigmatic

g and read-out. The position of the quadrant photo detector H shall be adjusted so thgt the light spot

br H when the
nin Figure 2.
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e J
ARadial direction + Read Channel

Ia/-\lb

|ck-/|d

Quadrant photo Ll 1 1] 14

detector H | |
H
G
A B C D E F
A Laser diod¢ F Optical disk
B Collimator lens G Optics for the astigmatic focusing method
C Polarizing lbeam splitter H Quadrant phota-detector
D Quarter-wgve plate la, I le, 1g Output currents from the quadrant photo detector
E Objective lgns J d.c. coupled amplifier
Figure 2 - Optical.system of PUH for measuring recorded disk

The focused optical beam used foryreading data shall have the following properties:
Wavelength (A 650 nm =5 nm
Polarization of|the light circular
Polarizing beam §plitter shall be used unless otherwiseg| stated
Numerical aperture 0,60 = 0,01

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

60 % to 70 % of the maximum
intensity level in radial direction,
and over 90 % of the maximum
intensity level in the tangential
direction

Wave front aberration after passing through an ideal substrate

(Thickness: 0,6 mm and index of refraction: 1,56) 0,033 A rms max.
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Relative intensity noise (RIN)
10 log [(a.c. light power density / Hz) / d.c. light power] -134 dB/Hz max.

9.1.2 PUH for measuring unrecorded disks

The optical system for measuring the parameters is shown in Figure 3. The optical system shall be used to
measure the parameters specified for the unrecorded disk and for making the recordings that are necessary
for disk measurements. Different components and locations of the components are permitted, provided that
the performance remains the same as the set-up in Figure 3. The optical system shall be such that the
detected light reflected from the entrance surface of the disk is minimized so as not to influence the accuracy
of the measurements.

o Hi Hs
Radial direction N I
+ + Reagl Channel 1
—
Ia/\lb
k/ N - > Read Channel 2
IC Id + |2 —_—
H, Ha Tracking Channel
Quadrant photo
laf To| Icf Id
detector G | |
G
A B C D E F
A Lager diode F Optical disk
B Collimator lens G Quadrant photo detector
C Polprizing beam splitter Hq, Ho, H3, Hy d.c.-coupled amplifier
D Quarter-waveplate las In. I, I Output currents from the quadrant photo d¢tector
E Objectivedens

Figure 3 - Optical system of PUH for measuring unrecorded disks

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

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

+ 10 nm

Wavelength (A) 650 nm

-5nm

Polarization of the light circular
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Numerical aperture 0,60 £ 0,01

Light intensity at the rim of the pupil of the objective lens over 40 % of the maximum
intensity level in the radial
direction and over 50 % of
the maximum intensity
level in the tangential

direction
Wave front aberration after passing through an ideal substrate 0,033 A rms max.
(Thickness: 0,6 mm and index of refraction: 1,56)
Relative intensity noise (RIN) of the laser diode - 130 dB/Hz max.
10 log [(a.c. light power density /Hz) / d.c. light power]
9.2 Measullement conditions
9.2.1 Recorded and unrecorded disk
Scanning velogity at a Channel bit rate of 26,15625 Mbit/s 3,49 m/s’t£ 0,03 m/s
Clamping force 20N=+0,5N
Clamping Zon¢ See 10.4 and Annex A.
Tapered cone pngle 40,0°+ 0,5° see Annex E

9.2.2 Recorded disk
The measuring conditions for the recorded disk operational signals shall be as specified in Annex F.
9.2.3 Unrecorded disk

The measuring conditions for the unrecorded disk operational signals shall be as specified in Annex K.

9.3 Normalized servo transfer function

In order to specify the servo system,for.axial and radial tracking, a function Hg is used (equation I). It specifies

the nominal vglues of the open-loep:transfer function H of the Reference Servo(s) in the frequency range 23,1
Hz to 10 kHz.

3iw
1l (o ? 1+a)7
Hs(iw)=—x[.—°j x—i° ()
3 \iw 1+ w
where
w=2n/
oo =21fo

i= V-1

fois the 0 dB crossover frequency of the open loop transfer function.
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The crossover frequencies of the lead-lag network of the servo are given by

lead break frequency : f1=fox1/3
lag break frequency : fo=fox3

9.4 Reference servo for axial tracking

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

Gain (dB)
86,0 |---mmmmmmmmmmee-

e T —
623 b

e —

440 oo
40,6 [~

Sy S S,

1

9,6 231 100 10 000
RErequency (Hz)

Figure-4 - Reference servo for axial tracking

Bandwidth 100 Hz to 10 kHz

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

The crpssover freguency fo = og / 2r shall be specified by equation (Il), where amax shall be 1,5 times larger
than the expeeted maximum axial acceleration of 8 m/s2. The tracking error emay Shall not exceed 0,23 um.
Thus, tre cressover frequency fq shall be

fo= = [3XC0max _ 1 Lﬂ’i:z,omz (I
2\ emax  27\0,23x10

The axial tracking error e,,,, is the peak deviation measured axially above or below the 0 level.

Bandwidth 23,1 Hz to 100 Hz
| 1+ H | shall be within the limits defined by the following four points.
40,6 dBat100 Hz (|1 + Hs| - 20% at 100 Hz)

66,0dBat23,1Hz (|1 +Hg| - 20% at 23,1 Hz)
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86,0 dB at 23,1 Hz

44,1 dB at 100

(|1 +Hs!| - 20% at 23,1 Hz add 20 dB)

Hz  (|1+Hs| +20% at 100 Hz)

Bandwidth 9,6 Hz to 23,1 Hz

| 1+ H | shall

be between 66,0 dB and 86,0 dB.

9.5 Reference servo for radial tracking

For an open-loop transfer function, H, of the Reference servo for radial tracking, | 1+ H | shall be limited within

the shaded arsg
The radial trac
Bandwidth fr¢

|1+H]| shall

The crossover
large as the e
frequency fo s

|

Bandwidth frg

1
21

fo =
| 1+ H| shall b
43,7 dB at 100
69,2 dB at 23,
89,2 dB at 23,

47,3 dB at 100

Bandwidth frq

a shown in Figure 5.
k deviation is the peak deviation measured radially inward or outward from the O level.
)m 100 Hz to 10k Hz

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

frequency fo = og / 2 shall be given by the equation (lll), where*amax shall be 1,5 ti
pected radial acceleration of 1,1 m/s? and emax shall not excéed 0,022 um. Thus the crg
hall be:

BxOmax _ 1

- —3X1'1X1’56 = 2,4 kHz
2m\ 0,022 x10"

pm 23,1 Hz to 100Hz

(i)

emax

b within the limits enclosed by the following four points.

Hz (| 1+ Hs | - 20 % at 200 Hz)

| Hz (| 1+ Hg|-209% at 23,1 Hz)

| Hz (| 1 +Hg |- 20 % at 23,1 Hz add 20 dB)

Hz (1 + Hg | + 20 % at 100 Hz)

ym 9,6:Hz to 23,1 Hz

mes as
ssover

|1 + H| shall be

bhetween 692 dB and 892 dB

14
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64,0
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Frequency (Hz)
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Figure 5 - Reference servo for radial tracking
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Section 2 - Dimensional, mechanical and physical characteristics of the disk

10 Dimensional characteristics

Dimensional characteristics are specified for those parameters deemed mandatory for interchange and
compatible use of the disk. Where there is freedom of design, only the functional characteristics of the
elements described are indicated. Figures 6, 7 and 8 show the dimensional requirements in summarized form.
The different parts of the disk are described from the centre hole to the outside rim.

The dimensio

Reference Plgne P is the primary Reference Plane. It is the plane on which the bottom surface| of the
Clamping Zong¢ (see 10.4) rests.

Reference Plahe Q is the plane parallel to Reference Plane P at the height of the top surface of the Clamping
Zone.
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Figure 6 - Areas of the disk
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E

Figure 7 - Rim area

10.1 OQOverall dimensions
The 120 mm disk shall‘have an overall diameter
d; = 120,00 mm+0,30 mm

The 80 mmtdisk shall have an overall diameter

15,00 mm min.

d

Figure 8 - Hole of the assembled disk

d; = 80,00 mm % 0,30 mm

The centre hole of a substrate or a dummy substrate shall have a diameter

+ 0,15 mm
d, = 15,00 mm
- 0,00 mm

The diameter of the hole of an assembled disk, i.e. with both parts bonded together, shall be 15,00 mm min.
See Figure 8. There shall be no burr on both edges of the centre hole.

The edge of the centre hole shall be rounded off or chamfered. The rounded radius shall be 0,1 mm max. The

chamfer shall extend over a height of 0,1 mm max.

© ISO/IEC 2005 — All rights reserved
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The thickness

of the disk, including adhesive layer and label(s), shall be

+ 0,30 mm

e;=1,20 mm

- 0,06 mm

See

Figure 6.

10.2 First transition area

In the area def

ined by diameter d, and

d; = 16,0 mm fnin.

the surface of
0,10 mm max.

10.3 Second
This area shal
d, =22,0 mm

In this area th
and/or Q. See

10.4 Clampi
This zone shal
ds = 33,0 mm

Each side of t
Reference Pla

In the Clampin

the disk is permitted to be above the Reference Plane P and/or below Reference Plan
See Figure 6.

transition area
extend between diameter d; and diameter

nax.

b disk may have an uneven surface of burrs up to 0,05,mm max. beyond Reference PI
Figure 6.

hg Zone
extend between diameter d, and diamete
min.

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

g Zone the thickness &, of the disk shall be

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

- 0,30 mm
See Figure 6.

e Q by

anes P

that of

10.5 Third transition-area

This area shall

extend between diameter ds and diameter

dg = 40,0 mm max. for the 120mm diameter disk or

dg = 37,0 mm max. for the 80mm diameter disk.

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

h; = 0,25 mm max.

or below Reference Plane Q by

18
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h, = 0,10 mm max.

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

h;=0,10 mm max.

or below Reference Plane P by

h, = 0,25 mm max.

See Figure 6.

10.6 Ilt-lnformation Zone

The R-{nformation Zone shall extend from d = 44,00 mm min. which is the beginningrof the Power Calibration
Area tq the beginning of the Lead-in Zone as specified in clause 28.

In the R-Information Zone the thickness of the disk shall be equal to e, specified h 10.1
See Figure 6.

10.6.1 |Sub-divisions of the R-Information Zone
The main parts of the R-Information Zone are
— the¢ Power Calibration Area (PCA)

— th¢ Recording Management Area (RMA)

10.7 Information Zone

The Information Zone shall extend from-the beginning of the Lead-in Zone to diameter d;gthe|value of which
is spedified in Table 1.

In the Information Zone the thickness of the disk shall be equal to e; specified in 10.1. See Figufe 6.

10.7.1 |Sub-divisions ofjthe Information zone
The main parts ofithe Information Zone are

— th¢ Lead-in Zone

_ tl« h DYt ZAanAa
1ot~

— the Lead-out Zone

10.7.1.1 Lead-in Zone

The Lead-in Zone shall extend between the outer diameter of the R-Information Zone as specified in 26.3 and
diameter dg. See Figure 6.
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10.7.1.2 Data Zone

The Data Zone shall start at
+ 0,0 mm

dg = 48,0 mm
-0,2mm

and shall end at

dg = 116,0 mm max. for the 120 mm diameter disk or

dg=76,0 mm fnax. for the 80 mm diameter disk.
See Figure 6.

10.7.1.3 Lead-out Zone

The Lead-out Zone shall start at dg and shall end at d1g. The value of dig depends‘an the length of tHe Data
Zone as showi in Table 1. See Figure 6.

Table 1 — End of the Information Zorie

Ouiter diameter dg of the Value of diameter dqfor Value of diameter dqq for
Data Zone the 120 mm disk the 80 mm disk
Lesg than 68,0 mm 70,0 mm min.
68,0|mm to 115,0 mm Outer diameter of the Data

Zone + 2,0 mm min.

115,0 mm to 116,0 mm 117,0_.mm min.

Lesg than 68,0 mm 70,0 mm min.

68,0lmm to 75,0 mm Outer diameter of the Data
Zone + 2,0 mm min.

75,0lmm to 76,0 mm 77,0 mm min.

10.8 Track gieometry

In the R-Information Zone and Information Zone tracks are constituted by a 360° turn of a spiral.
The track pitch averaged over the data zone shall be 0,74 pm + 0,01 pm.
The maximum deviation of the track pitch from 0,74 um shall be + 0,03 um.

10.9 Channel bit length

The R-Information Zone and Information Zone shall be recorded in CLV mode. The Channel bit length
averaged over the Data Zone shall be 133,3 nm + 1,4 nm.
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Rim area

The rim area shall be that area extending from diameter

d;;=118,0 mm min. for the 120 mm disk or

8,0 mm min. for the 80 mm disk

to diameter d;. In this area the top surface is permitted to be above Reference Plane Q by

hg = 0,1 mm max.

and thl bottom surface is permitted to be below Reference Plane P by

The tof

L mm max.

al thickness of this area shall not be greater than 1,50 mm, i.e. the maximum value of e,

of the fim proper shall be

e;=0,

The ou
over

See Fi

10.11

All hei
means
there i
Where
values

10.12

b mm min.

ter edges of the disk shall be either rounded off with a rounding radius of 0,2 mm max. o

P mMm max.
P mm max.
jure 7.

Remark on tolerances

jhts specified in the preceding clauses and indicated by h; are independent from ed
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.

Label

The labyel shall be placed on the side of the disk opposite the entrance surface for the informati

label is

The thickness

be chamfered

ch other. This
Q by up to hy,
P by up to ha.
that the actual

bn to which the

related. The label shall be placed either on an outer surface of the disk or inside th

e disk bonding

plane. tmtheformercase;thetabetshattnotextendoverthe CtampingZone—nmthefattercase, the label may
extend over the Clamping Zone. In both cases, the label shall not extend over the rim of the centre hole nor
over the outer edge of the disk. The label should not affect the performance of the disk. Labels shall not be
attached to either of the read out surfaces of a double sided disk.
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11 Mechanical parameters

11.1 Mass
The mass of the 120 mm disk shall be in the range 13 g to 20 g.

The mass of the 80 mm disk shall be in the range 6 g to 9 g.

11.2 Moment of inertia

The moment of inertia of the 120 mm disk, relative to its rotation axis, shall not exceed 0,040 g-m2.
The moment of inertia of the 80 mm disk, relative to its rotation axis, shall not exceed 0,010 g-:m?2.
11.3 Dynamjc imbalance

The dynamic imbalance of the 120 mm disk, relative to its rotation axis, shall not exceed 0,010 g-m.
The dynamic imbalance of the 80 mm disk, relative to its rotation axis, shall.not exceed 0,0045 g-m.

11.4 Sense of rotation

The sense of rptation of the disk shall be counter clockwise as seeh by the optical system.
11.5 Runout

11.5.1 Axial rinout
When measurpd by the PUH with the ReferenCe Servo for axial tracking, the disk rotating at the sganning
velocity, the d¢viation of the recorded layer«from its nominal position in the direction normal to the Reference
Planes shall ngt exceed 0,3 mm for the 120:mm disk and 0,2 mm for the 80 mm disk.

The residual tracking error below 10tkHz, measured using the Reference Servo for axial tracking, shall pe less
than 0,23 um. [The measuring filtershall be a Butterworth LPF, f. (-3dB): 10 kHz, slope: -80 dB/decade

11.5.2 Radial|runout
The runout of fhe outer'edge of the disk shall be less than 0,30 mm, peak-to-peak.

The radial runput.of tracks at the rotational frequency determined by the scanning velocity shall be less than
70 pum, peak-to-peak:

The residual tracking error below 1,1 kHz, measured using the Reference Servo for radial tracking, shall be
less than 0,022 pum. The measuring filter shall be a Butterworth LPF, f. (-3dB): 1,1 kHz, 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 be less than 0,016 um. The
measuring filter shall be a Butterworth BPF, frequency range (-3dB): 1,1 kHz, slope: +80 dB/decade to 10 kHz,
slope: - 80 dB/decade.

22 © ISO/IEC 2005 — Al rights reserved


https://iecnorm.com/api/?name=e283d453ae3a88723da98a46ac615b7e

ISO/IEC 23912:2005(E)

12 Optical parameters
12.1 Recorded and unrecorded disk parameters

12.1.1 Index of refraction

The index of refraction of the substrate shall be 1,55 + 0,10.

12.1.2 Thickness of the transparent substrate

The thickness of the substrate shall be determined by its index of refraction as specified in Figute 9.
Thickness (mm)
A
(1,45; 0,643)
¥

0,64 — (1,56; 0,630)

— «—+41.65;0,630)

(

0,62 QQ

i o @\
0,60 @ """"""

\g@
¥

e /
05877 (1,45, 0,583)

] Ao

(1,56; 0,570) (1,65; 0,570)
I ' ! I | ' ! Index of
1,40 1,50 1,60 1,70 refraction
Figure 9 - Substrate thickness as a function of the index of refraction

12.1.3 Angular deviation

The angular deviation is the angle a between a parallel incident beam and the reflected beam. The incident
beam shall have a diameter in the range 0,3 mm to 3,0 mm. This angle includes deflection due to the entrance
surface and to unparallelism of the recorded layer, see Annex A, Figure A.l. It shall meet the following
requirements when measured according to Annex A.

In radial direction:a = 0,80° max.

In tangential direction: a = 0,30° max.
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12.1.4 Birefringence of the transparent substrate

The birefringence of the transparent substrate shall be 100 nm max. when measured according to Annex B.

12.2 Recorded disk reflectivity

When measured according to Annex D, the reflectivity of the recorded layer(s) shall be 45 % to 85 % (PUH
with PBS) or 60 % to 85 % (PUH without PBS).

12.3 Unrecorded disk parameters

12.3.1 Polarity of reflectivity modulation

The reflectivity]is high in unrecorded areas and changes to low in the recorded marks.

12.3.2 Recording power sensitivity variation

The variation jn optimum recording power over the surface of the disk shall be(less than + 0,05 H,. See
Annex H.
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Section 3 - Operational signals

13 Operational signals for recorded disk

13.1 Measurement conditions
The operational signals shall be measured after recording 8/16 modulated data in more than 5 tracks.

The Pick-Up Head (PUH) shall be as specified in 9.1.1.

The mg¢asurement conditions shall be as specified in 9.2.1 and 9.2.2.

The HE signal equalizing for jitter measurement shall be as specified in Annex F.
The ngrmalized servo transfer function shall be as specified in 9.3.

The reference servo for axial tracking shall be as specified in 9.4.

The reference servo for radial tracking shall be as specified in 9.5.

13.2 Read conditions

The pgwer of the read spot shall not exceed 1,0 mW (continuous wave).

13.3 Recorded disk high frequency (HF) signals

The HF signal is obtained by summing the currents of the four elements of the quadrant photo detector. These
currenfs are modulated by diffraction and ¢reflectivity changes of the light beam at the rgecorded marks
representing the information on the recorded layer. Recording power conditions are specified in Annex H. All
measufements, except jitter are executedon the HF signal before equalizing.

13.3.1 |Modulated amplitude

The pdak-to-peak value gengrated by the longest recorded mark and space is 14,
The pdak value corresponding to the HF signal before high-pass filtering is l14n.
The pdak-to-peak value generated by the shortest recorded mark and space is I3.

The zefo Jevel is the signal level obtained when no disk is inserted.

These parameters shall satisfy the following requirements.

l14/ 1144 = 0,60 min.

I3/ 114 = 0,15 min.

The maximum value of ( I144 max. - l1g44 min. ) / 144 max. shall be as specified in Table 2.

See Figure 10.
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Table 2 — Maximum value of ( l144 max. - l444 min.) / l444 Mmax.

Over one disk Over one revolution
PUH with PBS 0,33 0,15
PUH without PBS 0,20 0,10

13.3.2 Signal asymmetry

The value of asymmetry shall satisfy the following requirements when a disk is recorded at the optimum
recording power P,. See Figure 10.

-0,05 <[ (lagnf* 11aL)/2- (I3 +13.)/2]/114<0,15
where

(l1an * l14) / 4 is the centre level of 114

(Isy + I3) / 2 i the centre level of I3.

13.3.3 Cross-track signal

The cross-track signal is derived from the HF signal when low pass filtered with a cut off frequency of B0 kHz
when the light peam crosses the tracks. See Figure 11. The low passdilter is a 1st-order filter.

The cross-track signal shall meet the following requirements.
IT = IH - ||_
IT/14 = 0,10 min.

where Iy is theg peak value of this signal and Iy is the‘peak-to-peak value.

13.4 Quality|of signals

13.4.1 Jitter
Jitter is the stgndard deviation/o ef the time variation of the digitized data passed through the equalizgr. The
jitter of the lepding and the. trailing edges is measured relative to the clock of the phase-lock lopp and
normalized by the Channel bit clock interval.

Jitter shall be Iess than~8,0 % of the Channel bit clock period, when measured according to Annex F.

13.4.2 Randomerrors

A row of an ECC Block (see clause 19) that has at least 1 byte in error constitutes a PI error. In any 8
consecutive ECC Blocks the total number of Pl errors before correction shall not exceed 280.

13.4.3 Defects

The diameter of local defects shall meet the following requirements
— for air bubbles it shall not exceed 100 um,

— for black spots causing birefringence it shall not exceed 200 um,

— for black spots not causing birefringence it shall not exceed 300 pm.
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In addition, over a distance of 80 mm in scanning direction of tracks, the following requirements shall be met

— the total length of defects larger than 30 um shall not exceed 300 um,

— there shall be at most 6 such defects.

13.5 Servo signals

The output currents of the four quadrants of the quadrant photo detector shown in Figure 12 are identified by
Ia, Ib, IC and Id.

13.5.1 [Differential phase tracking error signal
The differential phase tracking error signal shall be derived from the phase difference between
of detectors elements when the light beam crosses the tracks: Phase (I3 + I¢) - Phase«(I, % 1g) ,
The differential phase tracking error signal shall be low-pass filtered with a cut-off frequency
Annex|C. This signal shall meet the following requirements, see Figure 13.
Amplifude
At the |positive 0 crossing AL/T shall be in the range 0,5 to 1,1 at-0;10 um radial offset, w|
averagge time difference derived from the phase difference between diagonal pairs of detector e
is the Channel bit clock period.
Asymmetry
The asymmetry shall meet the following requirement, ‘see Figure 13.

—TA
Ml -T4 <0,2
[T +T4
where
— T3 Is the positive peak value of At/ T,

13.5.2

This si

s the negative peakVvalue of At/T.

Tangential push:pull signal

pnal shall be-derived from the instantaneous level of the differential output (I3 + lg) - (I

meet the following requirement, see Figure 14.

diagonal pairs
see Figure 13.
bf 30 kHz, see

here E is the
ements, and T

b+ 1c). It shall

[0 +1a)=(1p +1c )

U= —5J

l14
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Figure 10 - Modulated amplitude

0 Level

Figure 11 - Cross<track signal

Light beam
/ g

Ia Ib
N\ T tial direct
e angential airecuon

0 Level

< B

. Radial spot displacement
" T, : Track pitch

Figure 13 - Differential phase tracking error signal
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Recorded mark

Figure 14 - Tangential push-pull signal

13.6 Groove wobble signal
The output current of each quadrant photo detector element of the RUH are I, Iy, Ic and Iy, see Figure 12.

The grpove wobble signal is derived from the differential outputwhen the light beam is following| a track, and is
[(Ia + 1) - (Ic + 1g)].

The grpove wobble signal shall meet the following requirements.
The logking frequency for the groove wobble shall'be 8 times the SYNC Frame frequency.
CNR of the groove wobble signal shall be dgreater than 31 dB (RBW = 1 kHz).

The CINR of the groove wobble signal~shall be measured for the average value using a spettrum analyser
where the Resolution Bandwidth (RBW) setting is 1 kHz, see Figure 15.

Carrier level

Figure 15 - Measurement of the wobble CNR
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14 Operati

onal signals for the unrecorded disk

14.1 Measurement conditions

— The drive optical Pick-Up Head (PUH) for measurement of the unrecorded disk parameters and for
making the recordings necessary for disk measurements shall be as specified in 9.1.2.

— The measurement conditions shall be as specified in 9.2.1 and 9.2.3.

— The normalized servo transfer function shall be as specified in 9.3.

— The reference servo for axial tracking shall be as specified in 9.4.

— The reference servo for radial tracking shall be as specified in 9.5.

14.2 Recording—conditions

— General r¢
— Optimum
— Optimum

— Bias powef

— Recording

14.3 Basic write strategy for media testing

During the red
shall be modul

Each write pul
T representing|

The write puls¢ of length 3T uses the top pulse only.

The top pulse
edge (with T
recording datal

The multiple-p
edge of the r¢

independent o

Three sets of t

cording strategy : In groove

pcording power : Determined by OPC specified inyAnnex |
ecording power range of all disks 16,0 MW < Py<12,0 mW

1 Pp 0,7 mW
power window Py £0,25 mW

ordings necessary for disk measurements using the PUH, specified in 9.1.2, the lasern
pted according to the basic write strategy, see Figure 16.

the length of one clock period.

shall start after the leading edge of the recording data and shall end always 3T after this
epresenting the clock period). The(top pulse width (Tiwop) shall be selected according
length (Tyq), as specified below.

ilse train shall start 3T after. the leading edge of the recording data and shall end at the
ecording data. The pulse_period of the multi-pulse train shall be T. Its width (Tmp) §
the recording data length.

he recommended value of each parameter shall be as specified in Table 3.

Table 3 — Parameters for Basic Write Strategy

power

e of length 4T to 11T and 14T consists of two parts;‘a‘top pulse and a multiple-pulse train with

eading
to the

trailing
hall be

Ttop
Twd = 3T Twd = 4T Twd > 5T Tmp
Fypet 55T 50T T 55T 0-65T
Type 2 1,50T 1,50T 1,55T 0,65T
Type 3 1,25T 1,157 1,157 0,60T

30
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Recording data Twa (8T) Twd (3T)
<& T >
Wi | A
rite pulse
P Po Trop Tmp Tiop
v r’D
Zero Level

Figure 16 - Basic write strategy

See Annex N for options in write strategy.

14.3.1 | Definition of the write pulse

The wijte pulse from the objective lens shall be as shown in Figure 17+

The rise times (T,) and fall times (Ts) shall not exceed 3 ns.

Pb 0! 1(P0-Pb)
Y [ Zero level

Figure 17 - Write pulse

14.4 Servo signals

The output currents of the four quadrants of the quadrant photo detector are I, I, I, and g, see Figure 18.
The photo detector elements (I and Ip) are located at a greater radius than elements (I and lg).
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14.4.1 Radial

push-pull tracking error signal

The radial push-pull tracking error signal is derived from the differential output of the detector elements when
the light beam crosses the tracks and shall be [(I5 + Ip) - (Ic + Ig)]. The radial push-pull tracking error signal
shall be measured with the PUH specified in 9.1.2 before and after recording and is low pass filtered with a
cut-off frequency 30 kHz.

The radial push-pull amplitude before recording (PPb) and after recording (PPa) shown in Figure 18 are

defined as:

PPb, PPa = |(

lat 1b) - (e +1g) lac/ [(lat 1o+ 1c+1g) g,

[(la+1p+1c
Figure 19).

The radial pus
PPr=PPb / Pl

The above par

PPb signa
Push Pull
— Variation i

where APPb =

+ 1g) | d.c shall be measured from zero level to the average level of |( g+ 1p+ I+ Id)|(

n-pull ratio (PPr) is defined as:
Pa.

ameters shall meet the following requirements.

amplitude : 0,22 <PPb<0,44

atio : 0,5<PPr<1,0

n PPb signal : APPb < 15 %

[(PPb) max. - (PPb) min.] / [(PPb) max. + (PPb) miq/]

— APPb shal
58,5 mm f

be measured over the entire disk surface*(from 22,0 to 38,5 mm for 80mm disk
r 120mm disk).

| __Light beam

=
&

—>
Tangential direction

“
S

Id

Figure 18 - Quadrant photo detector
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(|a+|b+|c+|d)a.c.

(|a+|b+|c+|d)d.c.

Groove

N

I 1

|74 WA |

nN'd UI\LJ-UIIclL \ /
Centre holg\/ v \ / Differential signal

T il L it T T

J. [(a*p)-(Ic+d)lac.

Figure 19«=\Radial push-pull tracking error signal

14.4.2 | Defects

The reguirements shall be as specified in 13.4.3.

14.5 Addressing signals

The output currents of the four quadrants of the split photo detector are I, I, Ic and Ig as showr} in Figure 18.

14.5.1 [Land Pre-Pit signal

The Land Pre-Pit signal is derived from the instantaneous level of the differential output when the light beam is
following a track and shall be [(I; + Iy) - (Ic + Ig)]. This differential signal shall be measured by the PUH
specified in 9.1.2 before and after recording.

The Land Pre-Pit signal amplitude before recording (LPPb) shall be defined as:

LPPb = | (la+1p) - (e + 1) lop / [ (la+ 1o+ lc + 1) [ 4.

See Figure 19 and 20.

!( g+ 1p) - (Ic + 1g) | o-p Shall be measured at the average point of maximum and minimum signals and the
bandwidth of the photo-detector amplifiers shall be higher than 20 MHz.
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|( g +1p+1c+ Id)|d,c. shall be measured when the light beam is following a track and shall be low pass
filtered with a cut-off frequency of 30 kHz.

The aperture ratio of the Land Pre-Pit after recording (AR) shall be defined as:

AR=APmin. / APmax.

APmin. and APmax. are the minimum and the maximum values of the Land Pre-Pit signal amplitude
AP = |(|a +1p) - (Ic + Id)| without the wobble amplitude.

See Figure 20 and Annex P.

The above parpmeters shall meet the following requirements.

— Signal amplitude before recording : 0,18 < LPPb < 0,28
— Aperture ratio after recording : AR >15%

— Block errof ratio before recording : BLERb <3 %

— Block errof ratio after recording : BLERa <5 %

The Half Maxihum Full Width of LPPb signal shall be larger than 1T.
The Land Pre-Pit on the outer side of the track shall be detected when the laser.beam is following the track.

For the measprement of the Block error ratio of the Land Pre-Pit data, the parity A errors beforg error
correction shall be measured over 1000 ECC Blocks.

|(la*1p)-(Ic+ld)lo-p

A

(a) Before recording for measuring LPPb

‘ AP min

— i L T AP max

(b) After recording for measuring AR

Figure 20 - Land Pre-Pit signal
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14.5.2 Groove wobble signal

The groove wobble signal is derived from the differential output when the light beam is following a track, and is
[(I5 + 1p) - (Ic*+ Ig)]. The groove wobble signal shall be measured by the PUH specified in 9.1.2 before and after

recording.

The groove wobble signal amplitudes before recording (WOb) and after recording (WOa) are defined as:
WODb, WOa = [(Ia + Ip) - (Ic + 1a)] p-p

The above parameters shall meet the following requirements.

The logking frequency for the groove wobble shall be 8 times the SYNC Frame frequency.
See clause 21.

CNR of WODb shall be greater than 35 dB (RBW =1 kHz)

CNR of WOa shall be greater than 31 dB (RBW =1 kHz)

The CNR of WOb and WOa shall be measured for the average valug using a spectrum analyser where the
Resolution Bandwidth (RBW) setting is 1 kHz, see Figure 21.

Carrier level

Figure 21 - Measurement of the wobble CNR

The ngrmalized Wobble-signal (NWO) is defined to derive the wobble amplitude in nanometres.

NWO F WOb /(RPS and its value shall be 0,06 < NWO < 0,12 where RPS is the peak to pegak value of the
radial ;|;ush-pull signal [(I5 + 1p) - (Ic + Ig)] before recording, when the light spot crosses the trgcks and is low

pass filtered.with a cut-off frequency 30 kHz.

14.5.3 Relation in phase between wobble and Land Pre-Pit

The groove wobble signal and Land Pre-Pit signal are derived from the differential output currents [(I5 + Ip) -
(Ic+ lg)]- Therefore, when the photo detector elements (I, I,) are located at the outer side of the disk and
groove wobble is regarded as a sine wave, the relation in phase between groove wobble and Land Pre-Pit
(PWP) shall meet the following requirement.

PWP =-90° + 10°

The PWP value shall be measured as the phase difference between the largest amplitude point of the LPP
signal and the averaged zero crossing point of the wobble, see Figure 22.

The PWP value shall be measured before recording.
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36

Zero crossing

Figure 22 - Relation in phase between wobble and Land Pre-Pit
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Section 4 - Data format

15 General

The data received from the host, called Main Data, is formatted in a number of steps before being recorded on
the disk. It is transformed successively into

— a Data Frame,

— a Scrambled Frame,
— [amECCBIoTkK;

— | a Recording Frame,
— | a Physical Sector.

These steps are specified in the following clauses.

16 Data Frames

A Datg Frame shall consist of 2 064 bytes arranged in an array of 12 yows each containing [L72 bytes, see
Figure [23. The first row shall start with three fields, called Identification Data (ID), the check bytes of ID Error
Detection Code (IED), and RSV, followed by 160 Main Data bytes, The next 10 rows shall eagch contain 172
Main Data bytes and the last row shall contain 168 Main Data ‘bytes followed by four check|bytes of Error
Detectjon Code (EDC). The 2 048 Main Data bytes are identified as D to D, g47.

172 bytes
4 bytes | 2 bytes| 6 bytes

ID IED RSV Main Data 160 bytes ( Dg to D159 )

Main Data 172 bytes ( D1gg to D331 )

Main Data 172 bytes ( D172 to D5g3)

12
rows

Main Data 172 bytes (D1g7g to D1g79)

Main Data 168 bytes (D1ggg to D2ga7) EDC

4 bytes

Figure 23 - Data Frame
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16.1 Identification Data (ID)

This field shall consist of four bytes. Within these bytes the bits shall be numbered consecutively from bg (Isb)
to by (msb), see Figure 24.

b31 b24 b23 bo
Sector Information Sector Number
Figure 24 - Identification Data (ID)
b33 b3o b2g b2g b27 and byg b2s D24
Sector Tracking Reflectivity Reserved Zone type Data type Layer
Format type method number

The least sign
number of the

The bits of the

a) Sector format type

b) Tracking m

¢) Reflectivity

d) Reserved

e) Zone type

f) Data type

ethod

bit ba;

bit bsg

bit bag

bit byg

bit by7 and bit byg

shall be set to ZERO, indicating the CLV format type

Figure 25 - Sector Information of the Identification’Data (ID)

most significant byte shown in Figure 25; the Sector Information, shall be set as follows.

specified for Read-only disk and Recordable disk.

shall be set to ZERO, indicating Differential Phase tr|

ficant three bytes, bits bg to bz, shall specify theisector number in binary notation. Theg sector
first sector of an ECC Block of 16 sectors shall'be a multiple of 16.

acking.

shall be set to ZERO, indicating the reflectivity is grejater
than 40%, measured with PBS PUH.

shall be set to ZERO.

shall be set to ZERO ZERO in the Data Zone.

shall be set to ZERO ONE in the Lead-in Zone.
shall be set to ONE ZERO in the Lead-out Zone.

g) Layer number

bit bosg

bit boy

shall be set to ZERO, indicating Read-Only data
shall be set to ONE, indicating Linking data (see clause 23).

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

Other settings are prohibited by this International Standard.

38
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16.2 ID Error Detection Code

When identifying all bytes of the array shown in Figure 23 as Cjjfori = 0to 11 and j = 0 to 171, the check
bytes for ID Error Detection code (IED) are represented by Cy,j for j = 4 to 5. Their setting shall be obtained as

follows.

5 .
IED(X) = > Co,j x> =1(x) x*> mod Gg(x)
j=4

where

o repre

PX)=k8+x4+x3+x2+1

16.3 RSV

This fie
setting

16.4 Error Detection Code

This fig¢ld shall contain four check bytes of Error Detection Code (EDC) computed over the p

bytes ¢
of the

b16511

EDC(x) = 2. bxt= 1(x) mod G(x)

3

I(x) = 2 Co,j X3
j=0

1
Ge(x) = IT (x + o)

k=0

sents the primitive root of the primitive polynomial

Id shall consist of 6 bytes. Their setting is application dependent, for instance a video ap
is not specified by the application, the default setting shall be all ZEROs.

f the Data Frame. Considering the Data Frame as a single bit field starting with the mog
irst byte of the ID field and ‘ending with the least significant bit of the EDC field, then t
and the Isb will be by, Each bit b; of the EDC shall be as follows for i =31 to O

0

plication. If this

eceding 2 060
t significant bit
nis msb will be

i=31
where:
32
IX= 2%
i=16 511
G(x)=x32+x3+x4+1

17 Scrambled Frames

The 2 048 Main Data bytes shall be scrambled by means of the circuit shown in Figure 26 which shall consist
of a feedback bit shift register in which bits ry (msb) to rg (Isb) represent a scrambling byte at each 8-bit shift.
At the beginning of the scrambling procedure of a Data Frame, positions ri4 to rg shall be pre-set to the
value(s) specified in Table 3. 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

© ISO/IEC 2005 — All rights reserved

39


https://iecnorm.com/api/?name=e283d453ae3a88723da98a46ac615b7e

ISO/IEC 23912:2005(E)

represented by bits by (msb) to bit b (Isb) of the ID field of the Data Frame. Table 4 specifies the initial pre-set

value of the shift register corresponding to the 16 initial pre-set numbers.

Table 4 — Initial value of shift register

The part of the
times and the
Data bytes Dy
D’k = Dx @ Skf

@ stands for E

18 ECC Blq

An ECC Block

Initial pre-set Initial Initial pre-set Initial
number value number value
(0) (0001) (8) (0010)
(1) (5500) (9) (5000)
(2) (0002) (A) (0020)
3) (2A00) (B (20601)
(4) (0004) (© (0040)
(5) (5400) (D) (4002)
(6) (0008) (E) (0080)
(7) (2800) (F) (0005)
—>_’y
A
Mg | r3|rz2|rafworo|rs | r7|f |rs)Ma |3 |r2]rnj|rtlo

each, see Figt

Figure 26 - Feedback shift register{for generating scramble data

br k =0to 2 047

kclusive OR.

pck configuration

initial value of r7 to rg is taken out as scrambling byte Sy. After that, 8-bit shift is repeate
following 2 047 bytes shall be taken from r; to rg as scrambling bytes S; to Sops7. Th
pf the Data Frame become serambled bytes D’y where

isdormed by arranging 16 consecutive Scrambled Frames in an array of 192 rows of 17
ren?7 To each of the 172 columns 16 hytes of Parity of Outer Code are added, then

l 2 047
e Main

P bytes

0 each

of the resulting 208 rows, 10 byte of Parity of Inner Code are added. Thus a complete ECC Block comprises
208 rows of 182 bytes each. The bytes of this array are identified as B;; as follows, where i is the row number

and j the column number.

Bjjfori=0to 191 and j = 0to 171 are bytes from the Scrambled Frames
Bj,jfori=192to 207 and j = 0 to 171 are bytes of the Parity of Outer Code

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

40
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< 172 bytes >le P!
10 bytes
Bo,o Bo,1 Bo170 | Boai71 | Boi72 Bo,181
B1o B11 B1170 | Bri71 | Burarz B1,181
B2, B2 B2170 | B2171 | B2i72 B2,181
192 . = -~ = = -~ < -~ =
TOWS
Bigo,o | Bisg1 B1gg,170 |B1sg,171 |B189,172 Bigp,181
Bigoo | Bigoa B190,170 |B190,171 |B190,172 B1gp 181
! Bio1o | Bio1a Bio1,170 [Bio1,171 [B1o1,172 Bioj,181
A
Big2o | Big21 Bi92170 [B192,171 [B19Za72 Biop 181
PO P 4 P Py ” P P P P
= - - = - - - - -
16 rows
l B207,0 B207,1 B2o7,170 |Bgg7,171 [B207,172 Booy,181

The PO and PI bytes shall be obtained as follows.

In each of columns j = 0 t8o 171, the 16-PO bytes are defined by the remainder polynomial R

outer cpode RS (208,192,17).

Figure 27\ ECC Block

(x) to form the

207
Ri(X) = 25.Bij X207 = 1i(x) x16 mod Gpo(X)
192
where:
191
l(x) = 22 Bj,x1OL
i=0
15
Gpo(X) = IT (x + ak)
k=0

In each of rows i = 0 to 207, the 10 PI bytes are defined by the remainder polynomial Rj(x) to form the inner

code RS (182,172,11).

181

R(X) = 2 Bijxt81 = 1i(x) x° mod Gp,(x)

=172
where:

© ISO/IEC 2005 — All rights reserved
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171
l(x) = 20 Bj;xL7L
j=0
9
Gp((x) = IT (x + ak)
k=0

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

19 Recordig Frames

Sixteen Recor
rows of an EC

m=i+int[i/1
m =13 (i- 191
where int [X] rg

Thus the 37 §
Recording Fra

2]and n=jfori<191
-landn=jfori>192

presents the largest integer not greater than x.

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

ing Frames shall be obtained by interleaving one of the 16 PO rows at a time, after
C Block, see Figure 28. This is achieved by re-locating the bytes B j of the ECG-Block as

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

bvery 12
Bm,n for

. Each

< 182 bytes >
T- BO,O | ........................................... | BO,171 | BO,172 | l BO,181 ?
Recording
13 ~ Frame
Fows No. 0
Bll,O .......................................... Bll,l7l Bll,172 Bll,181
. 8192’0 ........................................... 8192’171 8192’172 8192’181
A Biog | N Bi2171 | B1o172 | | B1o 181 *
Recording
13 _  Frame
rOWS No. 1
Bgg® | oo B23171 |B23172 B23 181 l
L 4 81930 .......................................... 8193’171 8193’172 8193’181
T B1go,o | B1go,171] Bigo,172| - | Bisoas1 f
Recording
13~ <~ Frame
rows No. 15
BLo1,0 | oo B1o1171|B1o1.172 | B1o1 18
8207’0 .......................................... 8207’171 8207’172 ..... 8207,181

42

Figure 28 - Recording Frames obtained from an ECC Block
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20 Modulation

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

The 16-bit Code Words shall be NRZI-converted into Channel bits before recording on the disk, see Figure 29.

16 Channel bits

16-bit Code Words ) NRZI converted|pulses
—— | NRZ conversion »  Exclusive-OR L4

T [«

T = 1 channel clock périod

Figure 29 - NRZI conversion

21 Physical Sectors

The stjucture of a Physical Sector is shown in Figure 30! It shall consist of 13 rows, each comptising two Sync
Frames. A Sync Frame shall consist of a SYNC Code from Table 4 and 1 456 Channel bits rgpresenting the
first, rgspectively the second 91 8-bit bytes of a.row of a Recording Frame. The first row of|the Recording
Framel|is represented by the first row of the Physical Sector, the second by the second, and so ¢n.
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«—32 —e—1 456——>«—32 —>|«——1 456——>
1 SYO SY5
Syl SY5
SY2 SY5
SY3 SY5
SY4 SY5
SYl1 SY6
13 A4 SY6
rows | svs SY6
Sy4 SY6
Syl SY7
SY2 SY7
SY3 SY7
SY4 SY7
<«———Sync Frame ——»|«———Sync/frame ——»,

Figure 30 - Physical Sector

Recording shall start with the first Sync Frame of the first row, followed by the second Sync Frame of that row,
and so on rowiby-row.
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Table 5 — SYNC Codes

State 1 and State 2
Primary SYNC Codes Secondary SYNC Codes
(msb) (Isb) (msb) (Isb)
SY0 = 0001001001000100 0000000000010001 / 0001001000000100 0000000000010001
SY1 = 0000010000000100 0000000000010001 / 0000010001000100 0000000000010001
SY2 0001000000000100 0000000000010001 0001000001000100 0000000000010001
SY3 0000100000000100 0000000000010001 0000100001000100 0000000000020401
SY4 0010000000000100 0000000000010001 0010000001000100 0000000000010401
SY5 0010001001000100 0000000000010001 0010001000000100-0000000000010d01
SY6 0010010010000100 0000000000010001 00100000100@0100 0000000000010d01
SY7 0010010001000100 0000000000010001 / 0010010006000100 0000000000010001
State 3 and State' 4
Primary SYNC Codes Secondary SYNC Codes
(msb) (Isb) (msb) (Isb)
SYO 1001001000000100 0000000000010001 / 1001001001000100 0000000000010d01
Syl 1000010001000100,0000000000010001 1000010000000100 0000000000010d01
SY2 1001000001000100 0000000000010001 1001000000000100 0000000000010d01
SY3 1000001001000100 0000000000010001 1000001000000100 0000000000010d01
SY4 = 1000100001000100 0000000000010001 1000100000000100 0000000000010701
SY5 2 1000100100000100 0000000000010001 1000000100000100 0000000000010701
S¥6 = 1001000010000100 0000000000010001 1000000001000100 0000000000010001
SY7 = 1000100010000100 0000000000010001 1000000010000100 0000000000010701

The Physical Sector is a sector after the modulation by 8/16 conversion which adds a SYNC Code to the head

of every 91 bytes in the Recording Frame.

22 Suppress control of the d.c. component

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 4.7) shall be kept as low as possible. At the beginning of the modulation, the DSV shall be
setto 0.
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The different ways of diminishing the current value of the DSV are as follows.

a)

b)
Word for a

c)

Choice of SYNC Codes between Primary or Secondary SYNC Codes.

Il States.

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

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 for each Sync
Frame. Stream 1 shall start with the Primary SYNC Code and Stream 2 with the

Secondary SYINC Code of the same category of SYNC Codes. As both streams are modulated indiy
they generate| a different DSV because of the difference between the bit patterns of the Rrimg
Secondary SYNC Codes.

In the cases

computed up

lowest | DSV/ |
byte is entereg
occurs.

Whilst case b)
streams and n
2 or 3 instead

1)
2)

Compare t

If the | DS
stream in
representa

If the | DS
case c) is

3)

In both cases

) and c), there are two possibilities to represent an 8-bit byte. The DSXJof each sti
o the 8-bit byte preceding the 8-bit byte for which there is this choicey The stream W
5 selected and duplicated to the other stream. Then, one of the representations of the ne
into Stream 1 and the other into Stream 2. This operation is repeated each time case

always occurs at the same pattern position in both streams;-case c) may occur in ong
bt in the other because, for instance, the next State prescribed by the previous 8-bit byte
bf 1 or 4. In that case the following 3-step procedure shall be applied.

he | DSV s of both streams.

| of the stream in which case c) occurs isssmaller than that of the other stream, th
which case c) has occurred is chosen¥and duplicated to the other stream. One

| of the stream in which case c) has occurred is larger than that of the other strear
gnored and the 8-bit byte is represented according to the prescribed State.

b) and c), if the |DSVIscare equal, the decision to choose Stream 1 or Strea

implementation-defined.

The procedure
¢) have occur
selected. If thi
Sync Frame ¢

for case a) shall be«as-follows. At the end of a Sync Frame, whether or not case b) and
ed, the DSV of the)whole Sync Frame is computed and the stream with the lower | [
5 DSV is greater_than + 63 or smaller than -64, then the SYNC Code at the beginning
hanged fromsPrimary to Secondary or vice versa. If this yields a smaller | DSV/, the ch

permanent, if the | DSV/~is. niot smaller, the original SYNC Code is retained. During the DSV computat

actual values d
for the DSV bdg

f the DSV“may vary between -1 000 and +1 000, thus it is recommended that the count 1
atleast from -1 024 to +1 023.

idually,
ry and

eam is
ith the
xt 8-bit
D) or )

of the
can be

en the
of the

tions of the next 8-bit byte is entered ihto this stream and the other into the other sfream.

n, then

m 2 is

Dr case
SVl is
of the
hnge is
on, the
ange

23 Linking

scheme

The linking scheme is specified for appending data in the Incremental recording mode. It consists of three
types of linking methods named 2K-Link, 32K-Link and Lossless-Link.

23.1 Structure of linking

The appended data shall be recorded from or to the Linking sector, which is the first Physical Sector of the
ECC Block and it contains the linking point.

46
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On each linking operation, the data recording shall be terminated at the 16th byte in the first Sync Frame of
the Linking sector and shall be started at the 15th to 17th byte in the first Sync Frame of Linking sector. When
a disk is in the case of Figure 31 (b), Block SYNC Guard Area shall be located in the first ECC Block before

linking

and becomes a part of the Linking Loss Area after linking.

23.2 2K-Link and 32K-Link

A Linking Loss Area shall be allocated in cases of 2K-Link and 32K-Link to prevent any degradation of the
data reliability due to the influence of linking. It may contain padding sectors as shown in Figures 32 (2K-Link)
and 33 (32K-Link) and shall have a minimum size of 2 048 bytes and 32 768 bytes respectively. All Main data
in the Linking Loss Area shall be set to (00).

The D4
to ONE

The la
shall b

ita type bit (see 16.1) of the sector followed by a sector belonging to the Linking Loss¢An
, but the Data type bit of the Linking sector is always set to ZERO. See Figures 32 and3

5t recorded sector in each RZone shall be recorded by using 2K-Link or 32K-Link and it
e set to ONE.

23.3 Lossless-Link

The lin
There

king without Linking Loss Area, as shown in Figure 34, is allowed and referred to as
s no sector which has the Data type bit of ONE in this linking.Sehéme.

ea shall be set
3.

s Data type bit

Lossless-Link.
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. ECCblock .|, ECC block
Linking sector N
SYNC *End of recording
Padding
)) sectors 16 bytes

+ Start of recording
15to 17

S ene TIT)

»l d »
hal > Ll
Eist-Svhre-frame Second-Svync frame.

Y 4

A
v

Linking Loss Area (32 K-Link)

(a) Linking at just after the Recorded Area

_ ECCblock ECC block
e Block SYNC Guard Area

¢ Start of recording
15to 17

Pl - SYNG ) ) ) )

[

gl
K« P
SYNC\ First Sync frame | Second’Sync frame

Padding )
_)) sectors MEE bytes

A

\4

AEnd of recording

A
\ 4

Linking sector

A
\4

I'inking Loss Area (32 K-Link)

(b) Linking at just before the Recorded Area

Figure 31 - Structure of Linking

~—FECC Block >le ECC Block——»

[T T T
Padding sectors: (00)

A

» <&

Last recorded address k' D |:| Linking Loss Area
Linking sector
9 Data: (00)

(I Dpata type: ONE

Figure 32 - Structure of ECC Block with Linking Loss Area of 2 048 bytes (2K-Link)
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«—— ECC Block > ¢ ECC Block———»

‘I [TTTTT T I T [INNNNNNNNNNNNNNNEEREEN
3
Padding sectors: (00)

Linking Loss Area

Last recorded address > |:|
Data: (00)

Linking sector

[0 Data type: ONE

Figure 33 - Structure of ECC Block with Linking Loss Area of 32 768 bytes|(32K-

Link)
«—ECC Block >« ECC-Block—————»|
Linking-sector
Figure 34 - Structure of ECC Block without Linking Loss Area (Lossless-Link)
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Section 5 - Format of the Information Zone

24 General description of the Information Zone

The Information Zone shall be divided in three parts: the Lead-in Zone, the Data Zone and the Lead-out Zone.
The Data Zone is intended for the recording of Main Data. The Lead-in Zone contains control information. The
Lead-out Zone allows for a continuous smooth read-out.

24.1 Layout of the Information Zone

The Information Zone shall be sub-divided as shown in Table 6. The values of the radii indicated are-

values for the first Physical Sector and the last track of the last Physical Sector of a zone.

Table 6 — Layout of the Information Zone

ominal

Nominal radius Start' Sector Number of
. Number Physical
in mm
Sectors
Lead-in Zong (022FA0) 45664
Initial Zone
Buffer Zone Q (02E200) 512
R-Physical Format
Information Zpne (02E400) 3472
Reference Cqde (02F000) 3p
Zone
Buffer Zone 1 (02F020) 480
Control Data fone (02F200) 3072
Extra Border Fone (02FE00) 512
Data Zone 24,0ton (030000)
Lead-out Zone r{ to 35,0 min. |, ry to (r{ + 1,0) r{ to 58,5
for 120 mm disk when when when
r{ < 34,0 34,0<r, <575 | 57,5<ry <58,0
Lead-out Zone ri t035,0 min. r{ to (ry + 1,0) ry to 38,5
for 80 mm disk when when when
r, < 34,0 340<r,=<375 [375=<r; 38,0

24.2 Physical Sector numbering

The first Physical Sector of the Data Zone shall have the sector number (030000). Physical Sectors do not
comprise gaps. They follow each other continuously from the beginning of the Lead-in Zone to the end of the
Lead-out Zone. The Physical Sector Number (PSN) increases continuously from the beginning of the Lead-in
Zone to the end of the Lead-out Zone. See Figure 35.

50
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Information Zone >
Physical| |
Sector Lead-in Zone Data Zone Lead-out Zon
Number

(O2FFFF) (030000) —® Radius

Eigure 35 - Physical Sectornumbering
- 4

25 Le¢ad-in and Lead-out Zone

25.1 lLead-in Zone

The Lgad-in Zone is the innermost zone of the Information Zone. It shall censist of the following parts, see
Figure [36.

- Initial Zone,

- Buffer Zone 0,

- R-Physical Format Information Zone,
- Reference Code Zone,

- Buffer Zone 1,

- Control Data Zone,

- Extra Border Zone.

The Sqctor number of the first Physical Sector’of each part is indicated in Figure 36 in hexadecimal notation.

Initial Zone Sector No.(02RFAOQ)
In all Physical Sectors (Lead-in start)
the Main Data is set to (00)
Sector N0.188 928 Buffer Zone 0 Sector No.(02E200)

512 Physical Sectors
with the Main Data set to (00)

Sector-No0.189 440 R-Physical Format Information Zone Sector No.(02E400)
3 072 Physical Sectors
Sector N0.192 512 Reference Code Zone Sector No.(02F000)
32 Physical Sectors
Sector No. 192 544 Buffer Zone 1 Sector No.(02F020)

480 Physical Sectors
with the Main Data set to (00)

Sector N0.193 024 Control Data Zone Sector No.(02F200)
3 072 Physical Sectors
Sector N0.196 096 Extra Border Zone Sector No.(02FEQ0)
512 Physical Sectors
Sector N0.196 608 Data Zone Sector N0.(030000)

Figure 36 - Lead-in Zone
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25.1.1 Initial Zone

The Main Data of the Data Frames eventually recorded as Physical Sectors in the Initial Zone shall be set to (00).

25.1.2 Buffer Zone 0

This zone shall consist of 512 sectors from 32 ECC Blocks. The Main Data of the Data Frames eventually
recorded as Physical Sectors in this zone shall be set to (00).

25.1.3 R-Physical Format Information Zone

The R-Physics Sector

number (02E4

The content gf the 16 sectors of each R-Physical format information block is repeated 192 timgs. The
structure of a R-Physical format information block shall be as shown in Figure 37.

Relative sector number

0 Set to (00)
1 Manufacturing information
2 Physical format information
3
Set to.(00)
15

Figure 37 - Structure of a R-Physical format information block

25.1.3.1 Manufacturing information

This Internatignal Standard does not (specify the format and the content of these 2 048 bytes. [Unless
otherwise agrged to by the interchangeé parties, this content shall be ignored in interchange.

25.1.3.2 Physical format information
This informatign shall comprise the 2 048 bytes shown in Table 7 and described below.

Table 7 — Physical format information

BP Content tll,u.:;?::
0 Disk Category and Version Number 1
1 Disk size and maximum transfer rate of the disk 1
2 Disk structure 1
3 Recorded density 1
4to0 15 Data Zone allocation 12
16 NBCA descriptor 1
17 to 31 Set to (00) 15
32 to 39 Sector Number of the first sector of the Border 8
Zone
40 to 2 047 | Set to (00) 2 008
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— Disk Category and Version Number

to bz shall specify the Version Number.

They shall be set to 0101, indicating this International Standard.

Bits b4

These

to by shall specify the Disk Category.

bits shall be set to 0010, indicating a Recordable disk.

Other settings are prohibited by this International Standard.

Byte 1
Bits bg
If set
If set
If set
If set tq

Bits by

If the
If the d

Other 4
Byte 2
Bits bg
They s
Bit by 9
Bits bg
Bit b7 9
Other 4

Byte 3

— Disk size and maximum transfer rate of the disk

to b3 shall specify the Maximum transfer rate of the disk:

to 0000, they specify a maximum transfer rate of 2,52 Mbits/s.
to 0001, they specify a maximum transfer rate of 5,04 Mbits/s.
o 0010, they specify a maximum transfer rate of 10,08 Mbits/s¢
1111, they do not specify a maximum transfer rate.

to by shall specify the Disk size:

diameter of the disk is 120 mm, they shall be_ set’ to 0000.
ameter of the disk is 80 mm, they shall be set to 0001

ettings are prohibited by this International Standatd.

— Disk structure

to bs shall specify the Layer type.

hall be set to 0010, indicating that.the disk contains Recordable user data Zone(s).
hall specify the Track pathxt-shall be set to ZERO.

and bg shall specify the Number of recorded layers. These bits shall be set to 00.
hall be set to ZERO.

ettings areprohibited by this International Standard.

— Recorded density

Bits bg

1 [RT L ! A 1 el
WU U3 Slidll SPELTY U1E AVETAYC LIdUK PILLTT.

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

Bits by

to by shall specify the Average Channel bit length.

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

Other settings are prohibited by this International Standard.

Bytes 4 to 15 — Data Zone allocation

Byte 4

shall be set to (00).
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Bytes 5 to 7 shall be set to (030000) to specify the Sector number 196 608 of the first Physical Sector of the

Data Zone.

Byte 8 shall be

set to (00).

Bytes 9 to 11 shall specify the Last recorded address in the last RZone in the Bordered area (see Annex M).

When the Lead-in Zone is recorded in the Disk at once recording mode, these bits shall specify the End sector

number of the

Bytes 12 to 15

Data Zone.

shall be set to (00).

Other settings
Byte 16 — NB(
Bit b7 shall spd
If NBCA does

If NBCA exist,

Bit bg to by shall be set to 000 0000.

Other settings

Bytes 17 to 31

are prohibited by this International Standard.

LA descriptor

cify whether or not there is NBCA on the disk, see Annex L.
not exist, it shall be set to ZERO.

it shall be set to ONE.

are prohibited by this International Standard.

These bytes sIaII be set to (00).

Bytes 32to 3
Bytes 32 to 35
Bytes 36 to 39
When the Lea
case of Incrern
sector number
field shall speg
is set to (00), t

Bytes 40 to 2

— Sector Number of the first sector of'the Border Zone (See Annex M)

shall specify the Start sector number of the Current Border-out.

shall specify the Start sectorinumber of the Next Border-in.
H-in Zone is recorded. in the Disk at once recording mode, this filed shall be set to (00)
nental recording made, “Start sector number of the current Border-out” field specify th
of the Border-out'of' the current Bordered zone and “Start sector number of the next Bo

he next Bordered zone shall not be recorded.

047

These bytes shallbe set to (00).

25.1.4 Refere

nce Code Zone

In the
e start
der-in”

ify the start sector number of the Border-in of the next Bordered zone. In the case that this field

The Reference Code Zone shall consist of the 32 Physical Sectors from two ECC Blocks which generate
specific Channel bit patterns (3T-6T-7T) 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.

25.1.5 Buffer

Zone 1

This zone shall consist of 480 Physical Sectors from 30 ECC Blocks. The Main Data of the Data Frames
eventually recorded as Physical Sectors in this zone shall be set to (00). The last ECC Block of Buffer Zone 1

54
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shall be Block SYNC Guard Area. The Block SYNC Guard Area shall become a part of the Linking Loss Area
after linking.

The pre-recorded area shall start from the linking sector of the Block SYNC Guard Area. The linking scheme
shall be applied for the recording of the Buffer Zone 1 to connect to the Control Data Zone.

25.1.6 Control Data Zone

The Control Data Zone shall comprise 192 ECC Blocks (3 072 sectors) starting from Sector number 193 024,
(02 F200) and each ECC Block of the Control Data Zone (Control data block) shall be pre-recorded or
embossed.

The stijucture of a Control data block shall be as shown in Figure 38.
The figst and second sectors in each Control data block shall contain the Pre-recornded Hhysical format
information and the Disk manufacturing information respectively, and the contents-of thg Pre-recorded
Physichl format information shall be repeated 192 times.

Relative sector number

0 Pre-recorded Physical format information

2 048 bytes
1 Disk manufacturing information

2 048 hytes
2
3

Reserved for system use
14 x 2 048 bytes

15

Figure 38 - Structure of a Control data block

25.1.6/1  Pre-recorded Physical format information

el " [T H " DAL e 1 IO S A=Y bl 1) [
ThIS InTormatonsiait CUIIPTNISE UIC £ US0 DYyLES STTUWITTIT TdUIE o dllu UTSUTTUTCU UETUW.
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Table 8 — Pre-recorded Physical format information

BP Content l(;lfutr)T;l?ssr
0 Disk Category and Version Number 1
1 Disk size and maximum transfer rate 1
2 Disk structure 1
3 Recorded density 1
4to 15 Data Zone allocation 12
16 NBCA descriptor 1
17 to 31 Set to (00) 15
32 to 39 Sector number of the 1st sector of the Extra 8
Border Zone
40to 2 047 | Setto (00) 2 008

Byte 0 — Disk|Category and Version Number

Bits bg to b3 sh
They shall be 1
Bits b4 to b sh
These bits sha

Other settings

all specify the Version Number.

et to 0101, indicating this International Standard.

all specify the Disk Category.

Il be set to 0010, indicating a Recordable disk.

are prohibited by this International Standard.

Byte 1 — Disksize and maximum transfer rate of the disk

Bits bg to b3 sh
They shall be 1
Bits b, to by sh

If the diamets
If the diameter|

Other settings

all specify the Maximum transfer rate ‘of the disk.
etto 1111, indicating Not specified.
all specify the Disk size:

r of the disk is (120 mm, they shall be set to 0000.
of the disk is 80.mm, they shall be set to 0001.

are prohibited by this International Standard.

Byte 2 — Disk|structure

Bits bg to b3 st

1 EP297N Btk [l PPN ST
an- SPCLIrytcTayti 1ty per

They shall be set to 0010, indicating that the disk contains Recordable user data Zone(s).

Bit b4 shall specify the Track path. It shall be set to ZERO.

Bits bs and bg shall specify the Number of layers. These bits shall be set to 00.

Bit b7 shall be

Other settings

56

setto ZERO.

are prohibited by this International Standard.
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Byte 3 — Recorded density
Bits bg to b3 shall specify the Average track pitch.
They shall be set to 0000, indicating the average track pitch of 0,74 um.
Bits b4 to b7 shall specify the Channel bit length.
They shall be set to 0000, indicating 0,133 pm.
Other settings are prohibited by this International Standard.

Bytes 4 to 15 — Data Zone allocation

Byte 4shall be set to (00).

Bytes b to 7 shall be set to (030000) to specify the Sector Number 196 608 of the first Physicdl Sector of the
Data Zpne.

Byte 8shall be set to (00).
Bytes 9 to 11 shall specify the Outer limit of Data Recordable zone. These bytes shall be sqt to the sector
numbey corresponding to the ECC Block address specified in the pre-pit information for Pre-pjt data block of
Field ID1. See 27.3.5.3.

Byte 12 shall be set to (00).

Bytes 13 to 15 shall be set to (00).

Other gettings are prohibited by this International Standard.

Byte 16 — NBCA descriptor

Bit by ghall specify whether or not there is NB€A on the disk, see Annex L.
If NBCA does not exist, it shall be settoZERO.

If NBCA exists, it shall be set to ONE.

Bit bg tp bg shall be set to-000 0000.

Other gettings are prohibited by this International Standard.

Bytes (17 to 31

These pytes-shall be set to (00).

Bytes 32 to 39 — Sector number of the 1st sector of the extra Border Zone

Bytes 32 to 35 shall specify the Start sector number of Current RMD in Extra Border Zone.

They shall be set to (02FE10).

Bytes 36 to 39 shall specify the Start sector number of Physical format information blocks in Extra Border Zone.
They shall be set to (02FFAO).

Bytes 40 to 2 047

These bytes shall be set to (00).
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25.1.6.2 Disk manufacturing information

This International Standard does not specify the format and the content of these 2 048 bytes. Unless
otherwise agreed to by the interchange parties, they shall be ignored in interchange.

25.1.6.3 Reserved for system use

The bit setting in this field is application dependent, for instance a video application. If this setting is not
specified by the application, the default setting shall be all ZEROs.

25.1.7 Extra Border Zone

The configuratjon of Extra Border Zone shall be as shown in Table 9.

Table 9 — Structure of Extra Border Zone

Unit Position Contents

0 Linking Loss Area (All (00))

1t05 Current RMD

6 to 25 Reserved (Set to (00))

26 to 30 Physical format information-blocks

31 Reserved (Set to (00))* Bloek SYNC Guard Area**

* Disk at once recording mode **Incremental réeording mode

Unit Position indicates the relative ECC block position from the beginning of Extra Border Zone.
The Data type |bit of the sector just before each Sector 0sin.the 5 copies of current RMD shall be set to ZERO.

Physical formdt information block shall be recorded five times with a data structure as shown in Figure 39.

Physical format information
2 048 bytes
Manufacturing information
2 048 bytes

Set to (00)

Figure 39 - Structure of Physical format information block
Physical format information shall be as specified in 25.1.3.2.

Manufacturing information shall be as specified in 25.1.3.1.

25.2 Lead-out Zone

The Main Data of the Data Frames eventually recorded as Physical Sectors in the Lead-out Zone shall be set
to (00). This International Standard does not specify the number of Physical Sectors in the Lead-out Zone.
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Section 6 - Format of the Unrecorded Zone

26 General description of the Unrecorded Zone

A continuous spiral pre-groove that extends from the inner part of the disk to the outer diameter of the disk
forms the track of the Unrecorded Zone. The track is wobbled at a specified frequency to control the drive
functions. The precise address information for an unrecorded disk is embossed on the land between adjacent

groove

The U

d regions.

n Zone.

The R
Manag

The In
these 3
Lead-0
the sar

The re
embos

The ad
land.

26.1 Layout of the Unrecorded Zone

The Unrecorded Zone shall be sub-divided as.shown in Table 10. The ECC Block address (se€

of the f

dad Z ballba duadad ot 4+ dos tlo R _laf ' Z Atk Laf. 1
TCLUTUTU LUTIC ofall VT UiviuTU TTnuU tWuU Jalrto. e TATuTTimatunt ZUTTC Aartu i immmurTimaty

tInformation Zone shall be divided into two parts: the Power Calibration Area(and
ement Area.

formation Zone shown in Figure 40 shall be divided into three parts. Starting from th
ones are the Lead-in Zone, the Data Recordable Zone, and the Lead-out“Zone. The a

he zones on a DVD-Read-Only disk.

cording data shall be recorded in the pre-groove guided by .the wobble and Pre-pit Infg
5ed in the land.

curate start address before recording shall be determined by decoding the Pre-pit Info

rst block of each zone is shown in Table 10.

Table 10 — Layout of the Unrecorded Zone

the Recording

B inner radius,
location of the

ut Zone will be determined by finalization. These three zones are essential and identica) in principle to

rmation that is

'mation on the

e clause 26.2)

ECC Block address of the Number df blocks
first block of the Zone
RtInformation Zone | ‘Power Calibration Area (FFEL17F) a3
Recording Management (FFDFC3) 7p1
Area
Lead-in Zone (FFDDO5) 3834
Data Zone (FFCFFF)

26.2 ECCBitockaddress

The ECC Block address (see 4.10 and 27.3.2) shall be the absolute physical address of the track.

The start and stop positions of each zone shall be defined using the ECC Block address.

The address shall decrease from the inside to outside diameter of the disk.

The address shall be embossed on the land as the Pre-pit Information.
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26.3 ECC Block numbering

The ECC Block address shall decrease continuously from the inner radius to the outer radius of the disk. The
ECC Block address shall be calculated by setting the ECC Block address so that the block placed at the
beginning of the Data Zone shall be (FFCFFF). This first block of the Data Zone shall be located after the

Lead-in Zone.

The Power Calibration Area and Recording Management Area shown in Figure 40 shall be located before the

Lead-in Zone.

Power Calibration Area Recording Management Area

Information Zone

A

\\ R-Information Zone

4|

L A\

Lead-in Zone

EQC
Block @ddress \'\

Data Recordable Zone

Lead-out Z

ECC’Block addres

one

(FFD000)—/

27 Pre-pit Data format

27.1 Generall description

\_(EFCFFF)

Radius —

Figure 40 — Pre-pit sector layout and ECC Block numbering

The Pre-pit Ddta is embossed as a sequence-of Pre-pits on the land. The Pre-pit Data sequence corre
to 16 sectors df the same physical size as,;1' ECC Block to be recorded in the groove.

One set of Prg-pits shall be given<y3 bits (bs, by, bg) every two SYNC Frames. The first set of Pre-
Pre-pit physicgl sector is the Pre-pit SYNC Code. The first bit of the 3 bits is called the frame SYNC bit
Incremental rgcording mode, the frame SYNC bit shall be located at the special position of the rg
SYNC Code (f the 16-bjt;Code Words in the groove. The assignment of these bits shall be as sh

Table 11.

Table 11 — Assignment of Land Pre-pit

>

sponds

itsina
. In the
corded
own in

02 D1 Do

Pre-pit SYNC Code in Even position 1 1 1
Pre-pit SYNC Code in Odd position 1 1 0
Pre-pit data set to ONE 1 0 1
Pre-pit data set to ZERO 1 0 0

The assigned position of Pre-pits and the SYNC pattern of 16-bit Code words shall be as shown in Figures 41
and 42. The relation in phase between wobble and Land Pre-pit also shall be as specified in 14.5.3.

60

© ISO/IEC 2005 — Al rights reserved


https://iecnorm.com/api/?name=e283d453ae3a88723da98a46ac615b7e

ISO/IEC 23912:2005(E)

1 Physical sector size

\ 4

d
«

1 SYNC frame

Groove to be recorded

"

25

2 )z

land
Recorded SYNC code
position in the groove

land

I/ \ N : -~ I/ \\ . \\

) NS ’o o

! : N 1 ~s / L : \l

T | T T

gl B R o Uy I T <
Pre-pit SYNC code Pre-pit SYNC code Data ONE Data ZERO
on Land on Land in Even position in Even positiop
in Even position in Odd position

Figure 41 - Track formation

SYNC pattern recorded in pre-groove
XXXXXOOlOOOOOOOOOOOOOlOO 1:9,9.9.9,0.9.9,0.9.9,9.9.9.0.90.9.69.9,9,9.9.9.0.9.9,0.9.9,0.9.9.0.9.9,0.0,0.¢
16-bit Code words

SYNC code recorded in mark style
C ) C > —>

SYNC code recorded in space style
Pre-pit Sync code ¢n land

1 1 5 : 1 :in Even position
: Pre-pit Sync code ¢n land
1 1 .in Odd position
= | Pre-pit data : ONE
1 Pre-pit data : ZERO

Figure 42 - Relationship of signals recorded in groove and land

Detected wobble signal

There are two cases of Pre-pit position in two SYNC Frames called Even position and Odd position. Normally
the Pre-pit should be recorded at the Even position. In mastering, when there is already a Pre-pit on the
neighbouring land, the position of the Pre-pits shall be shifted to the Odd position sequence. Such a case is

described in Figure 43.

The Pre-pits position can be shifted in a Pre-pit physical sector.
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Land Pre-Pit position
Inside on the disk surface

groove I =
land I« -\ Y
groove \ S R N
land L |

groove i 3 M W

land | —| |

Y

The Pre-pit da

Pre-pit data sh
as shown in Fi

The Pre-pit ph
SYNC Code. T
See Figure 45

|
groove [ S
land \
N

R RN

groove £ =

Overlapped
Outside on the disk surface l:l .
Even position

D Odd position

Figure 43 - Layout of land Pre-pit positioning

a frame shall consist of 4 bits of relative address spécified in 27.3.1 and 8 bits of user da

all be recorded in the user data area of the Pfe-pit data frame. The Pre-pit data frame 5
jure 44,

ysical sector shall be a Pre-pit data frame after transforming 1 bit into 3 bits and adding
he Pre-pit physical sector shall be_recorded on the land as part of the Land Pre-Pit reg
and Table 11.

Relative address User data

4 bits 8 bits

Figure 44 - Pre-pit data frame structure

ta.

hall be

Pre-pit
ording.

Pre-pit SYNC Code Transformed relative address Transformed user data

3 bits 12 bits 24 bits

27.2 Pre-pit

Figure 45 - Pre-pit physical sector structure

block structure

A Pre-pit data block shall be constructed with 16 Pre-pit data frames.

The Pre-pit data block shall have two data parts, part A and part B.

62
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Part A shall consist of 3 bytes of ECC Block address (see 27.3.2) and 3 bytes of parity A (see 27.3.3), and

relative address 0000 to 0101 (see 27.3.1), thus Part A is constructed with 6 Pre-pit data frames.

Part B shall consist of 1 byte of Field ID, 6 bytes of disk information and 3 bytes of parity B and relative
address 0110 to 1111. Thus Part B is constructed with 10 Pre-pit data frames.

The Pre-pit physical block shall be constructed with 16 Pre-pit physical sectors which are constructed by
transforming each 1 bit of Pre-pit data block to 3 bits and adding the Pre-pit SYNC Code.

This signal processing shall be as shown in Figure 46.

information +

elative address

ECC Block — add parity A > | Part A
hddress +

elative address

Field ID + disk — add parity B —» | PartB

Part A + Part B

Pre-pit data block

fPre-pit data block | — transform 1 bit

into 3 bits —

Pre-pit physical — add Pre-pit Pre
block before SYNC Code ——> | blo
adding Pre-pit
SYNC Cade

-pit physical

ck

The Pre-pit block structure shall be as shoewn in Figure 47.

Figure 46 - Processing.order to construct a Pre-pit block

Pre-pit physical block (using transformed Pre-pit data block, sesd

Table 11)

Pre-pit data block

Pre{pit SY.NCCode

Relative address
0000 to 0101

ECC Block address (3 bytes)

Part A

Parity A (3 bytes)

Relative address
0110to 1111

Pre-pit field ID and disk information
(7 bytes)

Part B

Parity B (3 bytes)

Figure 47 - Pre-pit block structure
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A Pre-pit physical block shall be as shown schematically in Figure 48.

iii. Last column is the Pre-pit Physical Sector Number in a Pre-pit physical block.

iv. Second from last column denotes the part A and part B of the Pre-pit physical block structure.
Figure 48 - Pre-pit physical block
27.3 Pre-pit data block configuration

User data of Part A and Part B is called Pre-pit information. Pre-pit information of Part A shall be the ECC
Block address. Pre-pit information of Part B shall be recorded in the disk information fields of Part B.
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26 SYNC Frames >
#—— Pre-Pit SYNC Code and relative address —>#——— Pre-Pit part A and part B information —
E|]O|[E[O|]E]|]O|E|[O[E]O]JE|O|E|O|E|O|E|O|E|O|E|O|E|OJE]|O
G A | No.O
L|111 100 100 100 100 ECC Block address
G [ [T TP T PP TP T[T No.1
L|111 100 100 100 101 ECC Block address
G NN No.2
L|111 100 100 101 100 ECC Block address
G L [ [ | | [ [ [ ] No.3
L|111 100 100 101 101 Parity A
G N I O O I No.4
L|111 100 101 100 100 Parity A
G | T T TP P AS [ ] No.5
L|111 100 101 100 101 Parity A
G | T TP PPl ] B | No.6
L|111 100 101 101 100 Field D
G | T T PP I PP ] No.7
L|111 100 101 101 101 disk information
G [ [T PP PPl T No.8
L|111 101 100 100 100 disk information
G [ [ LT [P T ]| No.9
L|111 101 100 100 101 disk information
G [ Tt TP TP ] | No.10
L|111 101 100 101 100 disk information
G L PP No.11
L|111 101 100 101 101 disk information
G [ [ TP T PP [ No.12
L|111 101 101 100 100 disk information
G [ [ TP TP PP [ No.13
L|111 101 101 100 101 Parity B
G HEEEEEEEEEEE. No.14
L|111 101 101 101 100 Parity B
G HEEEEEEEEEEE. No.15
L|111 101 101 101 101 Parity B
Legend:
i. G means droove, L.means land, E means even position, O means odd position.
ii. Pre-pits SYNC Gede is shown in even position in this representation. Relative address Pre-pjt Data
ONE is regresented by 101 and Pre-pit Data ZERO is represented by 100 in this representatign. The
assignment efdand Pre-pits is specified in Table 11.
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The contents of the disk information in Part B are classified and shall be distinguished by Field ID. Therefore

each Pre-pit data block including the classified Part B shall be distinguished by a Field ID.

The classification and the location of the Pre-pit data blocks shall be as shown in Table 12.

Table 12 — Classification and location of Pre-pit data blocks

Field ID Contents of disk information in Part B Location
0 ECC Block address All Zones
1 Application code / Physical data Lead-in Zone
2 OPC suggested code / 1st field of Write Strategy code Lead-in Zone
3 1st field of Manufacturer ID Leadtin Zone
4 2nd field of Manufacturer ID Leadtin Zone
5 2nd field of Write Strategy code Leadtin Zone

In the lLead-in Zone, Pre-pit data blocks of Field ID 1 to 5 shall be recorded as shown in Figure 49.

Field ID

Location

ECC Block address

Field ID1
Field ID2
Field ID3
Field ID4
Field ID5
Field ID1
Field ID2
Field ID3
Field ID4
Field ID5
Field ID1

Field ID4
Field ID5
Field IDO
Field IDO
Field IDO

Start of the Lead-in Zone

(FFDDO5)

(FFD003)
(FFD002)
(FFD0O01)

Fietd1D0

Endofthe Cead=-imzZone

(FFDO00)

Field IDO

(FFCFFF)

Figure 49 - Layout of Pre-pit data blocks in the Lead- in Zone

27.3.1 Relative address

The Pre-pit data frame contains a relative address. The relative address shows the position of 16 Pre-pit data
frames (one Pre-pit data block). Four bits shall be used to specify the relative address.

0000  First Pre-pit data frame

0001  Second Pre-pit data frame

© ISO/IEC 2005 — All rights reserved
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1111 Last Pre-pit data frame

The relative address number shall be equal to the decimal value represented by the least significant 4 bits of
the Physical Sector Number recorded in the groove. The relative address shall not have error detection and
error correction code.

27.3.2 ECC Block address data configuration

The ECC Block address shall be equal to the b|t inverted decimal value represented by b23 to by of the

Physical Sectg of Data
Zone shall be FFCFFF) as shown in Flgure 50.

The ECC Block address shall have parity. Therefore error correction is possible.

Lead-in Zohe Data Recordable Zone Lead-<out Zone

'<>_)

T
Groove: Physical Sector Number (030000)
Land: ECC Block address (FFCFFF)

-n

igure 50 - Relation between Physical Sector Number and ECC Block address

The allocation [of the Lead-out Zone shall be determined:byfinalization.

NOTE The "ECC Block address" definition is specific to,this Standard.

27.3.3 Parity A and Parity B
When in Figur¢ 51, each byte allocated in the matrix is Cj (j = O to 15), then each byte for parity,

Cj(j=3to5andj= 13 to 15), shall be as follows.

Parity A :
5
Parity A(x) =2, Cjx51 = I(x) x3 mod G(x)
=3
where
2
I(X) =2, Cjx21

i=0

2
Ge(x) =11 (x+ o)

k=0

a is the primitive root of the primitive polynomial Gp(x) = x8 + x4 + x3+ x2 + 1.
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Parity B:
15
Parity B(x) =2, Cj x15 = I(x) x3 mod Ge(x)
j=13
where
12
I(x) =2, Cjx12
j=6
2
Ge(x) =IT (x+ k)
k=0
ais the primitive root of the primitive polynomial Gp(x) = x8 + x* + x3+ x2 + 1.
27.3.4|Field IDO
The Pre-pit data block configuration of Field IDO shall be as shown in Figure 51.
Pre-pit data Bit Position
frame number 0 1to 4 54{msb) to 12 (Isb)
0 Pre-pit 0000 Firstdyte of ECC Block address Part A
1 SYNC Code*[ 0001 Second byte of ECC Block address
2 0010 Third byte of ECC Block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (00) Part B
7 0111 First byte of ECC Block address
8 1000 Second byte of ECC Block address
9 1001 Third byte of ECC Block address
10 1010 Set to (00)
11 1011 Set to (00)
12 1100 Set to (00)
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B
* The Pre-pit SYNT Code shall be added to the Pre-pit daia blocK to construct the Pre-pit physical
block
Figure 51 - Pre-pit data block configuration of Field ID0
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27.3.5 Field ID1

The Pre-pit block configuration of Field ID1 shall be as shown in Figure 52.

Pre-pit data Bit Position
frame number 0 lto4 5 (msb) to 12 (Isb)
0 Pre-pit 0000 First byte of ECC Block address Part A
1 SYNC Code*| 0001 Second byte of ECC Block address
2 0010 Third byte of ECC Block address
3 0011 First byte of Parity A
4 6166 Secondtbyteof Parity A&
5 0101 Third byte of Parity A
6 0110 Field ID (01) Paft B
7 0111 Application code
8 1000 Disk physical code
9 1001 | First byte of Last address of Data Recordable Zone
10 1010 | Second byte of Last address of Data Recerdable Zone
11 1011 | Third byte of Last address of Data-Recordable Zone
12 1100 Version number Extension code
13 1101 First byte of Parity B
14 1110 Second byte,of Parity B
15 1111 Third byte of Parity B
* The Pre-pit SYNC Code shall be added to the Pre-pit«data block to construct the Pre-pit physical
block
Figure 52 - Pre-pit data block configuration of Field ID1
27.3.5.1 Application code

The Applicatio

n code shall be specified @s follows.

Bit Position 5 set to ZERQ
Bit Position 6 set ta.ZERO : Disk for restricted use
Bit Position| 7 to 12 (Set to 000000 : General purpose disk for use in general purpose drives.
Bit Position 7 t0\12 set to others : Special purpose disk for use only in special drives.
Bit Position 6 set to ONE : Disk for unrestricted use
Bit Position 7 to 12 set to 000000 : Consumer purpose disk for use in consumer purpose drives
Bit Position 7 to 12 set to others : Reserved

27.3.5.2 Disk physical code

Basic physical characteristics of the disk shall be specified in the Disk physical code field as shown in

Table 13.
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Table 13 — Disk physical code

Bit position Content Bit settings and meaning
5 (msb) Track pitch Set to ONE, indicating the track pitch is 0,74 um
6 Reference velocity Set to ONE, indicating the reference velocity is 3,49 m/s
7 Disk diameter ZERO =120 mm ONE =80 mm
8 Reflectivity(1) Set to ZERO, indicating the reflectivity is 45 % to 85 %
9 Reflectivity(2) Set to ZERO
10 Media type(1) ZERO = Organic dye ONE = others
11 Media type(2) Set to ZEROQ, indicating Recordable media
12|(Isb) Recording wavelength | Set to One, indicating the laser wavelength.j$$50nm
27.3.5.3 Last address of Data Recordable Zone

The la

Last Agldress of Data Recordable Zone field.

The la
cm dis

The L3

indicat
diamet]

27.3.5,

These

Other 1

27.3.5.

These

Other 9

5t ECC Block address of the Data Recordable Zone shall be specified‘in, hexadecimal
5t ECC Block address shall be defined to ensure the user data €apacity of 4,70 Gbytes
, and 1,46 Ghytes per side for 8 cm disk respectively.

st address of Data Recordable Zone does not indicate the*minimum ECC Block address|

bs the outer limit of the Data Recordable Zone. The Rre-pit physical block shall extend td
er of the disk, beyond the zone indicated by the last.address of Data Recordable Zone.

4 Version Number
bits shall be set to 0101, indicating this International Standard.

ettings are prohibited by this International Standard.
5 Extension code

bits shall be set to 0000, indicating this International Standard.

ettings are prohibited by this International Standard.

notation in the

per side for 12

of the disk but
ward the outer
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27.3.6 Field ID2 and ID5

The Pre-pit data block configuration of Field ID2 and ID5 shall be as shown in Figure 53 and 54.

Pre-pit data Bit position

frame number 0 1to 4 5 (msb) to 12 (Isb)
0 Pre-pit 0000 First byte of ECC Block address Part A
1 SYNC Code*| 0001 Second byte of ECC Block address
2 0010 Third byte of ECC Block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (02) Pajt B
7 0111 OPC suggested code OPC suggested e¢ode

(B value) (Recording Power)

8 1000 Wavelength code
9 1001 First byte of Write strategy code
10 1010 Second byte of Write strategy code
11 1011 Third byte of Write strategy code
12 1100 Fourth byte of Write\strategy code
13 1101 First byte.of Parity B
14 1110 Secondybyte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit JYNC Code shall be added to the Pre-pit data bleck to construct the Pre-pit physical bloch

Figure 53 - Pre-pit data block configuration of Field ID2

Pre-pit data Bit position
frame number 0 1to 4 5 (msb) to 12 (Isb)
0 Pre-pit 0000 First byte of ECC Block address Paft A
1 SYNC Code*| 0001 Second byte of ECC Block address
2 0010 Third byte of ECC Block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (05) Pajt B
7 0111 Fifth byte of Write strategy code
8 1566 Sheh-Byte-of-Wite-strategy-code
9 1001 Seventh byte of Write strategy code
10 1010 Eighth byte of Write strategy code
11 1011 Ninth byte of Write strategy code
12 1100 Tenth byte of Write strategy code
(Basic Write Strategy code)
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC Code shall be added to the Pre-pit data block to construct the Pre-pit physical block

Figure 54 - Pre-pit data block configuration of Field ID5
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27.3.6.1 OPC suggested code

The OPC suggested code field shall specify the optimum B value and the recording power for the disk. The
value and the recording power codes shall consist of upper and lower 4 bits in this field respectively, as shown
in Table 14 and 15.

If each code is not specified, each 4 bits shall be set to 0000. See Annex H.

Table 14 — OPC suggested code (B value)

OPC suggested code B value
0000 Not specified
0001 -0,02
0010 -0,01
0011 0,00
0100 0,01
0101 0,02
0110 0,03
0111 0,04
1000 0,05
1001 0,06
1010 0,07
1011 0,08
1100 0,09
1101 0,10
1110 0,11
111% 0,12

Table*15— OPC suggested code (Recording Power)

OPC suggested code Recording Power in mW
0000 Not specified
0001 6,0
0010 6,5
0011 7,0
0100 7,5
0101 8,0
0110 8,5
0111 9,0
1000 9,5
1001 10,0
1010 10,5
1011 11,0
1100 11,5
1101 12,0

Other settings are prohibited by this International Standard.
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27.3.6.2 Wavelength code

The wavelength code field shall specify the wavelength of the laser for the recommended recording power as
shown in Table 16. If the OPC suggested code is set to (00), then all bytes of this field shall be set to (00).

Table 16 — Wavelength code

Other settings

27.3.6.3 Wri

Wavelength code Wavelength in nm
(00) not specified
(01) 645
{82 646
(03) 647
(04) 648
(05) 649
(06) 650
(07) 651
(08) 652
(09) 653
(0A) 654
(0B) 655
(0C) 656
(OD) 657
(OE) 658
(OF) 659
(10) 660

are prohibited by this International Standard.

e strategy code

The write strategy code field indicates the optimum Write Strategy for the disk. The Write Strategy co

consists of 10

The first field g
Strategy. The
number 12, sh

bytes of user data/located in Field ID2 and ID5, as shown in Table 17.

f the WrjteStrategy code, located in Field ID2, shall indicate the basic parameters of th
second\field of the Write Strategy code, located in Field ID5 except the Pre-pit datg
bl indicate the adaptive parameters of the Write Strategy.

If the first bytek

He field

e Write
frame

matha \Alvita Ot anrecadafiald [P TRTY L2 o caot o (00N thao othaor \Aleita Cierataong ~n

¢e fields

T aICTvVvIite uuul.\,uy coae-HetatHt |3u|\. DO TS ST T O (UUthC—oUthCTvv ItC—otatC gy coT

are invalid and all of the bytes of these fields (i.e. the second byte of the Write Strategy code field to the ninth
byte) shall be set to (00).

Regardless of the value of the first byte in the Write Strategy code field, the Pre-pit data frame number 12
shall indicate the Basic Write Strategy code, see 27.3.6.3.5.

72

© ISO/IEC 2005 — All rights

reserved


https://iecnorm.com/api/?name=e283d453ae3a88723da98a46ac615b7e

ISO/IEC 23912:2005(E)

Table 17 — Write Strategy code field

Field ID Pre-pit data frame number Content
9 Ttop
10 3Tdtp 4Tdtp
D2 11 5T tp 6Tarp t0 11T and 14T g
12 Tmp Reserved
3-3Ty 3-3Tq 3—-4Ty 3—A4ATy
3-5Ty 3-5Tg 4 - 3Ty 4 — 3Ty
T—4Tg T—4T, T-5Tq4 45Ty
IDS 10 5_3Tq 5_3T, 54T 54T,
11 5-5Tyq 55Ty Reserved
12 Basic Write Strategy ‘code

The Wfite Strategy code shall consist of 1 byte of Ttop code, 4 bits of nTqyp code, 4 bits of Timp ¢ode, 18 bits of
m-nTid|code and 18 bits of Ty Code.

27.3.68.1  Tiop field

This figld shall specify the Ty, code selected out of Table 18.

Tiop is the reference top pulse width of the write pulse and)shall be independent of the recording data length,
see Annex M.
Table 18'<-T¢,, code

Ttop COde Top pulse width
(01) 0,70T
(02) 0,75T
(03) 0,80T
(04) 0,85T
(05) 0,90T
(06) 0,95T
(07) 1,00T
(08) 1,05T
(09) 1,10T
(0A) 1,15T
(oB) 1,20T
(QC) 1 25T
(OD) 1,307
(OE) 1,35T
(OF) 1,40T
(10) 1,45T
(11) 1,50T
(12) 1,55T
(13) 1,60T
(14) 1,65T
(15) 1,70T

Other settings are prohibited by this International Standard.
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27.3.6.3.2 nTgy, fields (n = 3 to 11 and 14)

These fields shall specify the 3Tdtp, 4Tdtp, 5Tdtp and (6Tdtp to 11Tdtp and 14Tdtp) code selected out of Table
19. nTdtp is the difference of the top pulse width from Ttop when recording the nT data (n = 3 to 11 and 14),
see Annex M. By using Ttop and nTdtp codes, the actual top pulse width (nTtop) are represented as follows.

NTtop = Ttop + NTqtp (N =310 1 and 14)
Table 19 — nTy¢, code

NTqtp code Difference from Top
0001 - 0,35T
0010 -0,30T
0011 -0,25T
0100 -0,20T
0101 -0,15T
0110 -0,10T
0111 -0,05T
1000 +0,00T
1001 +0,05T
1010 +0,10F
1011 + 05T
1100 +0720T
1101 +0,25T
1110 +0,30T
1111 +0,35T

27.3.6.3.3 Ty field
This field shall|specify the Tmp code selectedlout of Table 20. Tmp is the multi-pulse width, see Annex M.

Table 20 — Ty, code

Tmp code Multi-pulse width
0001 0,30T
0010 0,35T
0011 0,40T
0100 0,45T
0101 0,50T
0110 0,001
0111 0,60T
1000 0,65T
1001 0,70T
1010 0,75T
1011 0,80T
1100 0,85T
1101 0,90T
1110 0,95T
1111 1,00T
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27.3.6.3.4 m-nT|y and m-nTy, fields (m = 3,4,5 and n = 3,4,5)

These fields shall specify Tiq code and T code which are selected from Table 21 and Table 22 according to
the combination of the preceding space length and the recording data length, see Annex M.

In the case that the preceding space length is mT and the recording data length is nT, T4 shall be identified as
m-nTq and Ty shall be described as m-nT,; (m=3,4,5and n=3, 4, 5).

Where m or n are equal to 5, then the feature over 5T (5T to 11T and 14T) are indicated.

Table 21 — T4 code

Code Tig
00 0,00T
01 0,05T
10 -0,05T
11 -0,10T

Table 22 — Ty, code

Code Tir
00 0,00T
01 0,05T
10 -0,05T
11 -0,10T

27.3.63.5 Basic Write Strategy code

This figld shall specify the Basic Write Strategy code for the disk, as shown in Table 23.

See 14.3.

Table 23 — Basic Write Strategy code

Basic Write Strategy code Parameter
(01) Type 1
(02) Type 2
(03) Type 3

Other settings are prohibited by this International Standard.
27.3.7 Field ID3 and Field ID4

The Pre-pit data block configuration of Field ID3 and Field ID4 shall be as shown in Figures 55 and 56.

This International Standard does not specify the content of the 12 bytes designated as Manufacturer ID.
Unless otherwise agreed to by the interchange parties, this content shall be ignored in interchange.
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Pre-pit data Bit position
frame number 0 1to 4 5 (msb) to 12 (Isb)
Pre-pit 0000 First byte of ECC Block address Part A
1 SYNC Code* 0001 Second byte of ECC Block address
2 0010 Third byte of ECC Block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (03) Part B
7 0111 First byte of Manufacturer 1D
8 1000 Second byte of Manufacturer ID
9 1001 Third byte of Manufacturer ID
10 1010 Fourth byte of Manufacturer ID
11 1011 Fifth byte of Manufacturer ID
12 1100 Sixth byte of Manufacturer ID
13 1101 First byte of Parity B
14 1110 Second byte of Parity/B
15 1111 Third byte of Parity B

* The Pre-pit JYNC Code shall be added to the Pre-pit data block to construct the Pre-pit physical bloch

Figure 55 - Pre-pit data block configuration of Field ID3

Pre-pit data Bit position

frame number 0 1to 4 5 (msb) to 12 (Ish)
0 Pre-pit 0000 First byte of ECC Block address Part A
1 SYNC Code* 0001 Second byte of ECC Block address
2 001Q Third byte of ECC Block address
3 0011 First byte of Parity A
4 0100 Second byte of Parity A
5 0101 Third byte of Parity A
6 0110 Field ID (04) Part B
7 0111 Seventh byte of Manufacturer ID
8 1000 Eighth byte of Manufacturer ID
9 1001 Ninth-byte-of- ManufacturerbD
10 1010 Tenth byte of Manufacturer ID
11 1011 Eleventh byte of Manufacturer 1D
12 1100 Twelfth byte of Manufacturer ID
13 1101 First byte of Parity B
14 1110 Second byte of Parity B
15 1111 Third byte of Parity B

* The Pre-pit SYNC Code shall be added to the Pre-pit data block to construct the Pre-pit physical block

Figure 56 - Pre-pit data block configuration of Field ID4
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28 Data structure of R-Information Zone

28.1 Layout of Power Calibration Area and Recording Management Area

The Power Calibration Area and Recording Management Area shown in Figure 57 are located in front of the
Lead-in Zone.

R-Information Zone

Zone PCA RVA Cead-im Zone

Start address of PCA End address of RMA End addrg
ECC Blqck address : (FFELTF) i (FFDDOT)..ocvveveeveveeeieieeeveeeve e s,
Physica] Sector Number :  (0L1E800)........ccuviiiiiniiiiiiiieiiiiieeeiiies (022F8F) i e N

28.2 S$tructure of the Power Calibration Area

The Pd

The m
power
end of

It is reg
on eac
length
amplity
and at

The pg

The stiucture of the Power Calibration Area is shown in Figure 58.

Figure 57 - Address layout of the R-Information"Zone

wer Calibration Area shall be located from ECC Block address (FFE17F) to (FFDFC5).

nimum segment for a power calibration shall be ©ne’Pre-pit physical sector and is rdg
calibration sector. The power calibration process:shall be performed continuously from
the power calibration sector.

h power calibration process to find out the boundary with unused area easily. The signal
of at least 4 consecutive Sync Frameés of power calibration sector and at least 0,5
de (lI14/114p) oOr equivalent. See Figure 10. This signal should be recorded at the innermg

east once in every 32 consecutive sectors.

wer Calibration Area shall be constructed with 7 088 power calibration sectors.

ss of Lead-in
....(FFD000)
(02FFFF)

ferred to as a
the start to the

ommended that signal with enough readoutamplitude should be recorded at the innerm¢st used sector

should have a
of Modulation
st used sector,

This Infernational Standard does not specify the power calibration process in the PCA for disk manufacturers,
but it Is recommended that at least 8 ECC Blocks in this area should be kept unrecordeql to make the
recording of the-fitst RMD stable.
C Power Calibration Area N
P PEAfordrive(6832-sectorsy 1 PEAfordisc n"lal’]ufacturerk
6832 | 6831 16 4 3 2 1 (256 sectors)
ECC block |¢—— < >
address (FFE17F) (FFDFD5) (FFDFDA4) (FFDFC5)
Direction of Power calibration
Figure 58 - Structure of the Power Calibration Area
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28.3 Data configuration of the Recording Management Area (RMA)

28.3.1 Sector format of the Recording Management Area

The Recording Management Area shall be located from ECC block address (FFDFC3) to (FFDDO07), see
Figure 59.

The RMA shall be constructed with a RMA Lead-in and Recording Management Data (RMD).

The size in bytes of the RMA Lead-in is 32 768 bytes and is constructed with the System Reserved Field of
size 16 384 bytes and the Unique Identifier (ID) Field of size 16 384 bytes.

The data in the System Reserved Field shall be set to (00).

The Unique ID Field shall be constructed with eight units which have the same 2 048 bytes size and cdntents.
The byte assignment of each unit shall be as shown in Table 24.

PCA RMA Lead-in Zone
RMA Lead-in Linking Loss Ayea

A
A\ 4
A

First Linking Loss Area | System Reserved Field | Unique ID Field First
PCA (32 768 bytes) (16 384:bytes) (16 384 bytes) RMD

Figure 59 - Layout:of the Recording Management Area

Table 24 — Contents of Unique ID Field

BP Content

0to 31 Drive manufacturer ID
3210 39 Set to (00)

40 to 55 Serial Number
56t063 Setto(66)

64 to 79 Model Number

80 to 87 Set to (00)

88 to 105 Drive manufacturer 1D
106 to 2 047 | Set to (00)

Byte 0 to byte 31 — Drive manufacturer ID

This International Standard does not specify the content of these 32 bytes. Unless otherwise agreed to by the
interchange parties, this content shall be ignored in interchange.
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Byte 32 to byte 39

These bytes shall be set to (00).

Byte 40 to byte 55 - Serial number

This International Standard does not specify the content of these 16 bytes. Unless otherwise agreed to by the
interchange parties, this content shall be ignored in interchange.

Byte 56 to byte 63

These bytes shall be set to (00).

Byte 6|4 to byte 79 - Model number

This International Standard does not specify the content of these 16 bytes. Unless otherwise a
interchpnge parties, this content shall be ignored in interchange.

Byte 8D to byte 87
These pytes shall be set to (00).
Byte 8B to byte 105 - Drive manufacturer ID

This Infernational Standard does not specify the content of these 18 bytes. Unless otherwise a
interchpnge parties, this content shall be ignored in interchange.

Byte 1D6 to byte 2 047

These pytes shall be set to (00).

28.3.2

Record
of the |

Recording Management Data (RMB)

ing Management Data (RMD) shall contain the information about the recordings on the

RMD shall be 32 768 bytes.-Tthe data structure of the RMD shall be as shown in Table 25,
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Table 25 — Data structure of the Recording Management Data

Sector Number Field
Sector 0 Linking Loss Area
Sector 1 RMD FieldO
Sector 2 RMD Field1
Sector 3 RMD Field2
Sector 4 RMD Field3
Sector 5 RMD Field4
Sector 6 RMD Field5
Sector 7 RMD Field6
Sector 8 RMD Field7
Sector 9 RMD Field8
Sector 10 RMD Field9
Sector 11 RMD Field10
Sector 12 RMD Field11
Sector 13 RMD Field12
Sector 14 RMD Field13
Sector 15 RMD Field14

Each RMD figld shall be 2 048 bytes of Main Data and shall ‘e recorded through the signal progessing

according to Sgction 4.

In order to record RMD incrementally, 2K-Link shall be selected. See clause 23.

28.3.2.1 RMD Field0

RMD FieldO shall specify general information 6f:the disk and the contents of this field shall be as spegified in

Table 26.

Table 26 — RMD Field0

BP Contents Number of bytes
Oand1 RMD format 2
2 Disk status 1
3 Set to (00) 1
4t 21 Drive manufacturer ID 18
22085 Copy of Pre-pit Information 64
86 to 2047 Set to (00) 1962

Bytes 0 and 1 - RMD format
These bytes shall be set to (0001).

Byte 2 - Disk status

This field shall specify the disk status as follows.

If set to (00), they specify that the disk is empty.

80
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If set to (01), they specify that the disk is in Disk at once recording mode.

If set to (02), they specify that the disk is in Incremental recording mode.

If set to (03), they specify that the disk is a finalized disk in the case of Incremental recording.
Other settings are prohibited by this International Standard.

Byte 3

This byte shall be set to (00).

Byte 4|to byte 21- Drive manufacturer ID
This International Standard does not specify the content of these 18 bytes. Unless otherwise agreed to by the
interchpnge parties, this content shall be ignored in interchange.
Byte 2P to byte 85 - Copy of Pre-pit Information
The cdpy of Pre-pit Information that is specified in 27.3 shall be recorded,in-this field. The rgcording format
shall b¢ as shown in Table 27.
Table 27 — Copy of Pre-pit Information
BP Contents

2p Field ID set to (01)

2B Application code

2h Disk physical code

2b to 27 Last address of Data Recordable Zone (see 27.3.5.3)

2B Part Version | Extension code

2p Set to (00)

3p Field ID set to (02)

3L OPC suggested-code (B value) | OPC suggested code (Recordirl]g Power)

3p Wavelength*eode

3B to 36 1st field-of Write strategy code

3y Setto-(00)

3B Field ID set to (03)

3pto 44 1st field of Manufacturer ID

45 Set to (00)

4p Field ID set to (04)

A+e-52 2re-fetd-of-Manufacturertb

53 Set to (00)

54 Field ID set to (05)

55 to 60 2nd field of Write strategy code

61to 85 Set to (00)
Byte 86 to byte 2047

These bytes shall be set to (00).
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28.3.2.2 RMD Field1

RMD Fieldl shall contain OPC related information. In RMD Fieldl it is possible to record OPC related
information for up to 4 drives that may coexist in a system. See Table 28.

In the case of a single drive system, OPC related information shall be recorded in field No.1 and the other
fields shall be set to (00). In every case, the unused fields of RMD Field1 shall be set to (00).
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Table 28 -RMD Field1

BP Contents Number of bytes
Oto 31 No. 1 Drive manufacturer 1D 32
32 to 47 Serial number 16
48 to 63 Model number 16
64 to 67 1st field of Write Strategy code 4
68to 71 Recording power 4
721079 Time stamp 8
80 to 83 Power calibration address 4
8410 107 Running OPC information 24
108 to 113 2nd field of Write Strategy code 6
114 to 115 DSV 2
116 to 127 Set to (00) 12
128 to 159 No.2 | Drive manufacturer ID 32
160to 175 Serial number 16
176 to 191 Model number 16
192 to 195 1st field of Write Strategy code 4
196 to 199 Recording power 4
200 to 207 Time stamp 8
208 to 211 Power calibration address 4
212 to 235 Running OPC information 24
236t0 241 2nd field of Write.Strategy code 6
242 to 243 DSV 2
244 to 255 Set to (00) 12
256 to 287 No.3 | Drive manufacturer ID 32
288 to 303 Serial'umber 16
304 to 319 Model number 16
320 to 323 1st field of Write Strategy code 4
324 to 327 Recording power 4
328 t0 335 Time stamp 8
336 to 339 Power calibration address 4
340 to 363 Running OPC information 24
364 to 369 2nd field of Write Strategy code 6
370 to371 DSV 2
372-t0 383 Set to (00) 12
384 to 415 No.4 | Drive manufacturer ID 32
416-t0-431 Seral-rdmber 16
432 to 447 Model number 16
448 to 451 1st field of Write Strategy code 4
452 to 455 Recording power 4
456 to 463 Time stamp 8
464 to 467 Power calibration address 4
468 to 491 Running OPC information 24
492 to 497 2nd field of Write Strategy code 6
498 to 499 DSV 2
500 to 511 Set to (00) 12
512 to 2047 Set to (00) 1536
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Bytes 0 to 31, 128 to 159, 256 to 287, 384 to 415 — Drive manufacturer ID

This International Standard does not specify the content of these fields. Unless otherwise agreed to
interchange parties, this content shall be ignored in interchange.

Bytes 32 to 47, 160 to 175, 288 to 303, 416 to 431 — Serial number

This International Standard does not specify the content of these fields. Unless otherwise agreed to
interchange parties, this content shall be ignored in interchange.

Bytes 48 to 63, 176 to 191, 304 to 319, 432 to 447 — Model number

by the

by the

This International Standard does not specify the content of these fields. Unless otherwise agreed to
interchange pdrties, this content shall be ignored in interchange.

Bytes 64 to 67, 192 to 195, 320 to 323, 448 to 451 — 1° field of Write Strategy code

These fields shall specify the basic parameters of the Write Strategy code in the Pre-pit.data block of Fi
See clause 27(3.6.3.

Bytes 68 to 71, 196 to 199, 324 to 327, 452 to 455 — Recording power

This International Standard does not specify the content of these fields. Unless otherwise agreed to
interchange pAdrties, this content shall be ignored in interchange.

Bytes 72 to 79, 200 to 207, 328 to 335, 456 to 463 — Time stamp

This International Standard does not specify the content of ¢hese fields. Unless otherwise agreed to
interchange pdrties, this content shall be ignored in interchange.

Bytes 80 to 83, 208 to 211, 336 to 339, 464 to 467 - Power calibration address

These fields ghall specify the start ECC Block address of the PCA where the last power calibrati
performed. If these fields are set to (00), they shall be ignored in interchange.

Bytes 84 to 107, 212 to 235, 340 to 363; 468 to 491 - Running OPC information

This Internationpal Standard does not.specify the content of these fields. Unless otherwise agreed to
interchange p4arties, this content Shall be ignored in interchange.

Bytes 108 to 113, 236 to 241; 364 to 369, 492 to 497 — 2nd field of Write Strategy code

These fields shall specify’'the adaptive parameters of the Write Strategy code in the Pre-pit data block
ID5. See 27.3.6.3.

by the

eld ID2.

by the

by the

pn was

by the

pf Field

Bytes 114 to H15:242-t0-243:370-to371:498t0-499

These fields shall specify the last DSV in binary notation when the Incremental recording mode is selected. If

these fields are set to (00), they are invalid.

b1s b14 b13 b12 b11 b1o bg bg

‘ Initial value ‘
by be bs ba ba by by bo

‘ Initial value Next state T-flag | SettoO ‘

Figure 60 - DSV field
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The first byte and bit by to bg of the second byte shall be used to indicate the initial DSV of the next
Incremental recording. This field represents + 1023 at the maximum, using 11 bits. See clause 22. Bit b4 to b,

of the second byte shall be used to indicate the next state of the 16-bit Code word. This field represents 1 to 4
according to the specified state. See clause 21. Bit by of the second byte shall be used to indicate the last bit

value in the 16-bit Cord word (ONE or ZERO). ONE represents a space and ZERO represents a recorded
mark.

The DSV shall be determined from the initial state of the second Sync frame in the Linking Sector of the
previous recording.

Bytes 116 to 127, 244 to 255, 372 to 383, 500 to 511, 512 to 2 047

These pytes shall be set to (00).

28.3.23 RMD Field2
RMD Hield2 may specify user specific data. If this field is not used, it shall be set to-(00).

This International Standard does not specify the content of these bytes unless otherwise agreed to by the
interchpnge parties, this content shall be ignored in interchange.

28.3.24 RMD Field3

If a Boyder-out is recorded, Border Zone information shall be¢ecorded in RMD Field3 as shown in Table 29.
These fiields shall indicate the start sector number of the Bofder-out, unless they are set to (00).

If the RMD is recorded before the first Border closing*or no Borders are recorded, all fields pf RMD Field3
shall bg set to (00).

Table 29 — RMD Field3

BP Contents Number of bytes
Oto3 Start sector number of the Border-out Area No.1 4
410 7 Start sector number of the Border-out Area No.2 4
2 044 to 2 047 Start sector number of the Border-out Area No.n 4

Bytes P to 3, ..\, 2 044 to 2 047 - Start sector number of Border-out No.n
(n=1,2,...,512)

These fields, unless they are set to (00), indicate the start sector number of the Border-out

28.3.2.5 RMD Field4

RMD Field4 shall specify the information of RZone and the contents of this field shall be as specified in
Table 30.

The portion of the Data Recordable Zone that is reserved for recording user data is called the RZone. The
RZone shall be divided into 2 types depending on the recording conditions. In an Open RZone, the additional
data can be appended. In a Complete RZone, no further user data can be appended. There shall not be more
than two Open RZones in a Data Recordable Zone.
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The portion of the Data Recordable Zone that is not yet reserved for recording data is called the Invisible
RZone. The zones for subsequent RZones can be reserved in the Invisible RZone.

If no further data can be appended, no Invisible RZone exists.

Table 30 — RMD Field4

BP Contents Number of bytes
0and 1 Invisible RZone number 2
2 and 3 First Open RZone number 2
4 and 5 Second Open RZone number 2
6 to15 Set to (00) 10
16 to 19 Start sector number of RZone No.1 4
20 to 23 Last recorded address of RZone No.1 4
24 to 27 Start sector number of RZone No.2 4
28 to 31 Last recorded address of RZone No.2 4
2 040 o 2 043 Start sector number of RZone No.254 4
2 044 1o 2 047 Last recorded address of RZone No.254 4

Bytes 0 and 1
This field shall

The Invisible
RZones.

Bytes 2 and 3
This field shall
If there is no fi
Bytes 4 and 5

This field shall
set to (00).

Bytes 6 to 15

- Invisible RZone number
specify the Invisible RZone number.

RZone number shall be the total number of Invisible RZones, Open RZones and Cd

- First Open RZone number

specify the first Open RZone number.

st Open RZone, this.field shall be set to (00).
- Second Open.RZone number

specify the¢second Open RZone number. If there is no second Open RZone, this field §

These bytes shall be set to (00).

Bytes 16 to 19, 24 to 27,..., 2 040 to 2 043 - Start sector number of RZone No.n (n =1, 2,..., 254)

mplete

hall be

These fields shall specify the start sector number of the RZone. If these fields are set to (00), there is no

RZone for this

RZone number.

Bytes 20 to 23, 28 to 31,..., 2 044 to 2 047 - Last recorded address of RZone No.n (n =1, 2,... , 254)

These fields shall specify the last recorded sector number of the RZone. If these fields are set to (00), there is
no RZone for this RZone number.
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28.3.2.6 RMD Field5 to RMD Field12

RMD Field5 to RMD Field12 shall specify the information of the RZone and the contents of this field shall be
as specified in Table 31.

If these fields are not used, they shall all be set to (00).

Table 31 — RMD Field5 to RMD Field12

BP Contents Number of bytes
0to 3 Start sector number of the RZone No.n 4
4to 7 Last recorded address of the RZone No.n 4
8to 11 Start sector number of the RZone No.n+1 4
12 to 15 Last recorded address of the RZone No.n+1 4
2 044 to 2 047 | Last recorded address of the RZone No.n+255 4

Each No.n of RMD Field5 to RMD Field12 shall be as follows.

RMD Hield5 : No.n =255
RMD Hield6 : No.n =511
RMD Hield7 : No.n =767
RMD Hield8 : No.n=1 023
RMD Hield9 : No.n=1 279
RMD Hield10: No.n =1 535
RMD Hield11: No.n=1 791
RMD Hield12: No.n = 2 047

28.3.27 RMD Field13 and RMD Field14

RMD Hield13 and RMD Field14 'shall be set to (00).
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Annex A
(normative)

Measurement of the angular deviation o

The angular deviation is the angle o formed by an incident beam perpendicular to the Reference Plane P with

the reflected beam. See Figure A.1.

For measuring

Recorded layer

Substraté

™

Entrance stirface

the angular deviation a, the disk-shall be clamped between two concentric rings coverir

Incident beam/v

Reflected beam

Figure A.1 - Angular deviation a

g most

of the Clamping Zone. The top clamping at€a'shall have the same diameters as the bottom clamping area.

+ 0,5 mm
din =[22,3 mm

-0,0 mm

+ 0;0.mm
dout 3 32,7 mm

20,5 mm

The total clamping force shall be F; = 2,0 N £ 0,5 N. In order to prevent warping of the disk under the n
le& of the

homent

of force genera

o

tad - bvtha clamnpinaforcaand-thae chiuckina forca ko avartad ontha rim-of tha cantra hol
By—tHEe-Crarpig—1oreearae-eruathig1orce=o-Exere a-BrtHe-H-ohe-centeHo

disk, F» shall not exceed 0,5 N. See Figure A.2. This measurement shall be made under the conditions of

8.1.1.a).
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dOUt

A
A4

din

A
\4

F1 15,00 mm min. o F1

<« »

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

F, ®)
N

Figure A.2 - Clamping and chl(gkﬁg conditions
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Annex B
(normative)

Measurement of birefringence

B.1 Principle of the measurement

In order to measure the hirefringence, circularly polarized light in a parallel beam is used. The phase
retardation is measured by observing the ellipticity of the reflected light.

The orientatior

B =

where y is the

The ellipticity g

e =

When the pha

Figure B.1 - Ellipse with ellipticity e = b/a and orientation 6

0 of the ellipse is determined by the orientation of the optical axis

- /4

angle between the optical axis and the radial direction.

= b/a is a functien-of the phase retardation &

" &%)

be sJetardation © is known the birefringence BR can be expressed as a fraction of the wav

0

(1

blength

BR = Lé nm
21

D

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.

B.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

90
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Wavelength A of the laser light
Beam diameter (FWHM)

Angle B of incidence in radial direction
relative to the radial plane perpendicular
to Reference Plane P

Clamping and chucking conditions

640 nm = 15 nm

1,0 mm £+ 0,2 mm

7,0°+0,2°

as specified by Annex A

ISO/IEC 23912:2005(E)

Disk mpunting
Rotatign

Tempedrature and relative humidity

B.3 Example of a measuring set-up

horizontally
less than 1 Hz

as specified in 8.1.1b)

Whilst this International Standard does not prescribe a specific device for measuring birefringemce, the device

shown|schematically in Figure B.2 as an example, is well suited for.this measurement.

[

/
/% <4+—Photo detector

A§<—Collimator lens

Disk ————» [

Figure B.2 - Example of a device for the measurement of birefringence

Light flom“a laser source, collimated into a polarizer (extinction ratio ~ 1079), is made circular by a A4 plate.

The ellipticity of the reflected light is analyzed by a rotating analyzer and a photo detector. For every location
on the disk, the minimum and the maximum values of the intensity are measured. The ellipticity can then be

calculated as

€2 = Imin / Imax

Combining equations Il, lll and IV yields
BR =2~ A arctan [Jmin
4 1 max

© ISO/IEC 2005 — All rights reserved

(V)

91


https://iecnorm.com/api/?name=e283d453ae3a88723da98a46ac615b7e

ISO/IEC 23912:2005(E)

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 recorded layer. These a.c.
reflectance 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 C
(normative)

Measurement of the differential phase tracking error

C.1 Measuring method for the differential phase tracking error

The reference circuit for the measurement of the tracking error shall be that shown in Figure C.1. Each output
of the diagonal pairs of elements of the quadrant photo detector shall be digitized independently after

equaliz

The g4
signal
other t

ation of the wavetorm defined by

H(s)=(1+ 1,6 x 107 iw) /(L + 4,7 x 108 iw)

in of the comparators shall be sufficient to reach full saturation on the outputs, even

b produce a time-lead signal C; and a time-lag signal C,. The phase cComparator shal

individial edge with signal C, or C,, depending on the sign of At;. A tracking.efror signal shall &

smooth
amplifi

Specia

ing the C4, C, signals with low-pass filters and by subtracting by“means of a unity g
br. The low-pass filters shall be 1st order filters with a cut-off frequency of (-3 dB) 30 kHz

attention shall be given to the implementation of the circuitbecause very small time di

to be measured, indeed 1 % of T equals only 0,38 ns. Careful@veraging is needed.

The aV
shall b

where

erage time difference between two signals from the‘diagonal pairs of elements of the qu

1172

At= 1IN DAL

N is the number of edges both rising:and falling.

C.2 Measurement of At /T-without time interval analyzer

The re
amplitu

relatior

where

ative time difference At /T is represented by the amplitude of the tracking error signal pr,
des of the C; and/Cy-Signals and the frequency component of the read-out signals are n

between the tracking error amplitude ATVE and the time difference is given by

S At; At; At
ATVELZA oo 2 A, At Ve

T NnT T n

with minimum

amplitudes. Phases of the digitized pulse signal edges (signals B, and By)-shall be compared to each

react to each

e produced by
ain differential

fferences have

ndrant detector

pvided that the
brmalized. The

Vpc is the amplitude of the C1 and C» signals

T; is the actual length of the read-out signal in the range 3T to 14T

nT is the weighted average value of the actual lengths

N n T is the total averaging time

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 =At /T
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The specification for the tracking gain can now be rewritten by using the tracking error amplitude as follows

0,5 (Vpc/n) < ATVE < 1,1 (Vpc/n)

at 0,1 um radial offset.

C.3 Calibration of At /T

As the gain of the phase comparator tends to vary, special attention shall be given to the calibration of the
gain of the phase comparator. The following check and calibration method shall be applied for the

measurement

a) Checking

a.l) Me
am

a.2) Ch

b) Determin

b.1) Ge

wit

b.2) Me

(ATVE / Vpc)

K=(0,2 At IT
forn=5

The relation bed

¢) Compare
c.1l) Me

c.2) Ca

) B —- Lo H !
DT UIE UrD UdLRINyg ol siyrial.

the measurement circuit

asure the relation between the amplitude of the first comparator inpét (3T) a
plitude of the tracking error signal.

bck the current gain of the amplifier, using the saturation area (see Figure C.2).
htion of the calibration factor K

nerate two sinusoidal signals A1 and A2 of frequency 2,616 YMHz (corresponding
N phase difference, and feed them into two equalizer circuits:

hsure the relation between At/T and ATVE / Vpc.

=(At/T)/n

| (ATVE / Vpc)

tween At /T and ATVE /'Vpc is linear (see Figure C.3).

the measured At /T with-tHe calculated one
bsure At /T using the method of C.1.
culate At IT(real).as follows

/T (real) =SKix At /T (measured)

nd the

to 5T)
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Amp Signal A1 | Equalizer Level |[Signal By
| ) H(S) Comparator
Ia/-\lb —
Id\JIC
| Amp Signal A; | Equalizer Level |Signal B,
' H(S) Comparator

Differential amplitier

Signal C1 | ow-pass

Filter
Phase Signal TVE
Comparator |
Signal C» LOW-paSS ATTVE
\d

Filter X 7\

AV M
0,1 um

d
Lt B B

tracking prror

. At = negative

At = positive

>

Signal A,

Signal A,

Signal B

Signal B,

; Y
Signal C4 —>J pc

Figure C.1 - Circuit for tracking error measurements
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Amplitude of the
tracking error

| I§aturation area

SEEE

Comnarator innut sional amnlitiide
g ™ ) 1

Figure C.2 - Comparator input signal amplitude vs. tracking error signal amplitude

1,0

0,8

ATVE 9.6
Vpc
0,4

0,2

theorétical line

BEN

Figure C.3 - At /T vs. ATVE / Vpc
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Annex D
(normative)

Measurement of light reflectance

D.1 Calibration method

A good reference disk shall be chosen, for instance 0,6 mm glass disk with a golden reflective mirror. This
referer|ce disk shall be measured by a parallel beam as shown in Figure D.1.

Figure D.1 - Reflectance calibration

In this Figure the following applies:
| = [ncident beam
r = feflectance of the-entrance surface

Rs = main refleetance of the recorded layer

Rint = pther reflectances of the entrance surface and of the recorded layer

Ry = measured value, using the arrangement of Figure D.1

Rjy=r1+Rs + Rint
r=((n-1)/ (n+1) )2 where n is the refraction index of the substrate
Rs =Ry -1 -Rint

Rs=[(1-N2x (Ry-nN1/ [1-rx (2-Ry)]
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The reference disk shall be measured on a reference drive and Iniror Measured by the focused beam is
equated to Rg as determined above.

Now the arrangement is calibrated and the focused reflectivity is a linear function of the reflectivity of the
recorded layer, independently from the reflectivity of the entrance surface.
D.2 Measuring method

The measuring method comprises the following steps:

a) Measure tle
b) Measure I{4H in the Information Zone of the disk (see 13.3)

c) Calculate the reflectivity as follows:

R 14H
S DS

Rign =
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Tapered cone for disk clamping

Annex E
(normative)

ISO/IEC 23912:2005(E)

The device used for centring the disk for measurement shall be a cone with a taper angle p = 40,0°+ 0,5° (see

Figure E.1).

zzzzzzzzzzzzzzzzzzzzzzzzz

-

S

zzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzz

S

zzzzzzzzzzzz

Figure E.1 - Tapered cone

Entrance surface
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Annex F
(normative)

Measurement of jitter

Jitter shall be measured under the conditions of 9.1 with the additional conditions specified in this Annex.

F.1 System diagram for jitter measurement

The general system diagram for jitter measurement shall be as shown in Figure F.1.

HF-signal
| /
|

Pre-amp.
AC-coupling
Quadrant EQ LPF
photo dgtector
[ Phase detector, 8-16 demodulator,
T Filter, VCO Error corrector,
_ Sector decoder
Slicer PLL Decoder
All datajedges Clock|signal
A

Start / stop signal

Jitter analyse From revolution pulse

(e.g. a Time Interval Analyser)

Bl

TIA

Figure F.1 - General diagram for jitter measurement
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F.2 Open loop transfer function for PLL

The open-loop transfer function for the PLL shown in Figure F.1 shall be as shown in Figure F.2.

Gain (dB)

\

-40 dB/decade

-20 dB/decade

0dB

6000 9000 Frequency (Hz)

Figure F.2 - Schematic representation of the open-loop transfer function for PLL

F.3 Slicer

The sliter shall be a feed-back auto:slicer with a -3 dB closed-loop bandwidth of 5 kHz, 1st ordgr integrating.

F.4 Conditions formeasurement

The bandwidth of the pre-amplifier of the photo detector shall be greater than 20 MHz in ollder to prevent
group-flelay distortion. (See Figure F.3).

Low-pass filter: 6th order Bessel filter, f. (-3 dB) = 8,2 MHz

Exampteofamamatogue equatizer—3-tap trarsversatfitter withrtransferfurction
H(z) =1,35 2% - 0,175 (1 + z*'%)
Filtering and equalization:

— Gain variation: 1 dB max. (below 7 MHz)

— Group delay variation: 3 ns max. (below 6,5 MHz)

— (Gain at 5,0 MHz - Gain at 0 Hz) = 3,2dB + 0,3 dB

a.c. coupling (high-pass filter) = 1st order, f¢ (-3 dB) =1 kHz

Correction of the angular deviation: only d.c. deviation.
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Gain (dB
A (dB)

0 2 4 6 8 10
Frequency

-n

igure F.3 - Frequency characteristics for the ‘equalizer and the low-pass filter

F.5 Measurement
The jitter of alllleading and trailing edges over.one rotation shall be measured.

Under this meg@surement, the jitter shall be less than 8,0 % of the Channel bit clock period.
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Annex G
(normative)

8-to-16 Modulation with RLL (2,10) requirements

Tables G.1 and G.2 list the 16-bit Code Words into which the 8-bit coded Data bytes have to be transformed.
Figure G.1 shows schematically how the Code Words and the associated State specification are generated.

8-bit Byte B(t) | 16-bit Code Word X(t)

Conversion table
State S(t) Next State S(t+1)

A4

A

Memory

Figure G.41i- Code Words generation

In this Figure:

X(t) = H {B(t), S(1)} X15(t) = msb and Xp(t) = Isb
S(t+1) =G{B(t), S(1)}

H is the outputfunction

G is the next-state function

The Cgde Wordsleaving the States shall be chosen so that the concatenation of Code Words entering a State
and those leaving that State satisfy the requirement that between two ONEs there shall be at|least 2 and at
most 1P ZEROs.

As additional requirements:

— Code Words leaving State 2 shall have both bit x15 and bit x3 set to ZERO, and
— in Code Words leaving State 3 bit x15 or bit x3 or both shall be set to ONE.

This means that the Code Word sets of States 2 and 3 are disjoint.
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Code Word X(t) Next State S(t+1) Code Word X(t+1)
Ends with 1 or no trailing ZERO State 1 Starts with 2 or up to 9 leading ZEROs
Ends with 2 or up to 5 trailing ZEROs | State 2 Starts with 1 or up to 5 leading ZEROs, and
X5 (t+1),X3 (t+1) = 0,0
Ends with 2 or t p-to 5 frniling ZERQs State 3 Startswith-none or up-to 5 Innrling ZEROs,
and
X1s (t+1),X3 (t+1) = 0,0
Ends with 6 or ¢ip to 9 trailing ZEROs | State 4 Starts with 1 or no leading.ZERO
Figure G.2 - Determination of States
Note that whén decoding the recorded data, knowledge about the &ncoder is required to be able to

reconstitute th

Because of the

b original main Data.

B(t) = H-1 {X(t), S(1)}

8-t0-16 modulation, the conversion Tables have béeen chosen in such a way that knowledge about the

not required in

the 8-bit byte

construction of the Tables allows to solve this apparent ambiguity. Indeed, if two identical Code Words

State, one of t

different in thq

hem goes to State 2 and the other to State 3. Because the setting of bits X5 and X3 is

together with Hits X;5 and X3 of the)next Code Word:

In the Tables,

104

B(t) = H-1 { X(1), X15 (t+1), X3 (t+1) }

the8-hit h\]/foc are identified h‘,’ their decimal value

involved error propagation, such state“dependent decoding is to be avoided. In the casg of this

State is

most cases. As can be gatheredfrom the Tables, in some cases, two 8-bit bytes, for instance
5 5 and 6 in States 1 and-27in Table G.1, generate the same 16-bit Code Words. The

eave a
always

se two States, any<Code Word can be uniquely decoded by analysing the Code Wold itself
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Table G.1 — Main Conversion Table

ISO/IEC 23912:2005(E)

8-bit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
mshb Isb | Stat |msb Isb | Stat | msb Isb | Stat |msb Isb | Stat
e e e e
0 0010000000001001 1 0100000100100000 2 0010000000001001 1 0100000100100000 2
1 0010000000010010 1 0010000000010010 1 1000000100100000 3 1000000100100000 3
2 0010000100100000 2 0010000100100000 2 1000000000010010 1 1000000000010010 1
3 0010000001001000 2 0100010010000000 4 0010000001001000 2 0100010010000000 4
4 0010000010010000 2 0010000010010000 2 1000000100100000 2 1000000100100000 2
5 001.00000001.00100 2 001.00000001.00100. 2 1.001.001.000000000. A 1001001 ﬁﬂf\oooooo 4
6 0010000000100100 3 0010000000100100 3 1000100100000000 4 100010010¢000000 4
7 0010000001001000 3 0100000000010010 1 0010000001001000 3 0100000004010010 1
8 0010000010010000 3 0010000010010000 3 1000010010000000 4 100001001d¢000000 4
9 0010000100100000 3 0010000100100000 3 1001001000000001 1 1001001004000001 1
10 0010010010000000 4 0010010010000000 4 1000100100000001 1 1000100104000001 1
11 0010001001000000 4 0010001001000000 4 1000000010010000 3 100000001d010000 3
12 0010010010000001 1 0010010010000001 1 1000000010010000. 2 1000000014010000 2
13 0010001001000001 1 0010001001000001 1 100001001000006 ) 1 1000010014000001 1
14 0010000001001001 1 0100000000100100 3 0010000001001001 1 0100000000100100 3
15 0010000100100001 1 0010000100100001 1 1000001061000001 1 1000001001{000001 1
16 0010000010010001 1 0010000010010001 1 1000000100100001 1 1000000100100001 1
17 0010000000100010 1 0010000000100010 1 1000001001000000 4 1000001001000000 4
18 0001000000001001 1 0100000010010000 2 0001000000001001 1 0100000013010000 2
19 0010000000010001 1 0010000000010001 1 1001000100000000 4 100100010d000000 4
20 0001000000010010 1 0001000000010010 1 1000100010000000 4 100010001d¢000000 4
21 0000100000000010 1 0000100000000010, 1 1000000010010001 1 100000001d010001 1
22 0000010000000001 1 0000010000000001 1 1000000001001001 1 1000000001001001 1
23 0010001000100000 2 0010001000100000 2 1000000001001000 2 100000000001000 2
24 0010000100010000 2 0010000100010000 2 1000000001001000 3 100000000001000 3
25 0010000010001000 2 0100000000100100 2 0010000010001000 2 0100000000100100 2
26 0010000001000100 2 0010000001000100 2 1000000000100010 1 100000000¢100010 1
27 0001000100100000 2 0001000100100000 2 1000000000010001 1 1000000009010001 1
28 0010000000001000 2 0100000010010000 3 0010000000001000 2 0100000013010000 3
29 0001000010010000 2 0001000010010000 2 1001001000000010 1 100100100d000010 1
30 0001000001001000 2 0100000100100000 3 0001000001001000 2 0100000100100000 3
31 0001000000100100 2 0001000000100100 2 1001000100000001 1 100100010do00001 1
32 0001000000000100 2 0001000000000100 2 1000100100000010 1 100010010d000010 1
33 0001000000000100 3 0001000000000100 3 1000100010000001 1 100010001do00001 1
34 0001000000100100 3 0001000000100100 3 1000000000100100 2 100000000¢100100 2
35 0001000001001000 3 0100001001000000 4 0001000001001000 3 0100001001000000 4
36 0001000010010000 3 0001000010010000 3 1000000000100100 3 100000000¢100100 3
37 0001000100100000 3 0001000100100000 3 1000010001000000 4 1000010001000000 4
38 0010000000001000 3 0100100100000001 1 0010000000001000 3 0100100100000001 1
39 0010000001000100 3 0010000001000100 3 1001000010000000 4 1001000010000000 4
40 0010000010001000 3 0100010010000001 1 0010000010001000 3 0100010010000001 1
41 0010000100010000 3 0010000100010000 3 1000010010000010 1 1000010010000010 1
42 0010001000100000 3 0010001000100000 3 1000001000100000 2 1000001000100000 2
43 0010010001000000 4 0010010001000000 4 1000010001000001 1 1000010001000001 1
44 0001001001000000 4 0001001001000000 4 1000001000100000 3 1000001000100000 3
45 0000001000000001 1 0100010001000000 4 1000001001000010 1 0100010001000000 4
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ISO/IEC 23912:2005(E)

Table G.1 — Main Conversion Table (continued)

8-bit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
mshb Isb | Stat [msb Isb | Stat [ msb Isb| Stat [ msb Isb | Stat
e e e e
46 0010010010000010 1 0010010010000010 1 1000001000100001 1 1000001000100001 1
47 0010000010001001 1 0100001001000001 1 0010000010001001 1 0100001001000001 1
48 0010010001000001 1 0010010001000001 1 1000000100010000 2 1000000100010000 2
49 0010001001000010 1 0010001001000010 1 1000000010001000 2 1000000010001000 2
50 0010001000100001 1 0010001000100001 1 1000000100010000 3 1000000100010000 3
51 00G4+666064804664 3 840600604060460064 3 8664+600604+064064 3 £1-000064-001+00004 1
52 0030000100100010 1 0010000100100010 1 1000000100100010 1 1000000100100010 1
53 00310000100010001 1 0010000100010001 1 1000000100010001 1 100000010001:0001, 1
54 0030000010010010 1 0010000010010010 1 1000000010010010 1 1000000010010010, 1
55 0030000001000010 1 0010000001000010 1 1000000010001001 1 1000000010001001, 1
56 0030000000100001 1 0010000000100001 1 1000000001000010 1 1000000001000010 1
57 00¢0100000001001 1 0100000010010001 1 0000100000001001 1 01.00000010010001 1
58 00¢1001001000001 1 0001001001000001 1 1000000000100001 1 1000000000100001 1
59 00¢1000100100001 1 0001000100100001 1 0100000001001001 X 0100000001001001 1
60 00¢1000010010001 1 0001000010010001 1 1001001000010010 1 1001001000010010, 1
61 00¢1000000100010 1 0001000000100010 1 1001001000001Q01 1 1001001000001001 1
62 00¢1000000010001 1 0001000000010001 1 1001000100000010 1 1001000100000010, 1
63 00¢0100000010010 1 0000100000010010 1 1000000Q01000100 2 1000000001000100 2
64 00¢0010000000010 1 0000010000000010 1 0100000001001000 2 0100000001001000 2
65 00310010000100000 2 0010010000100000 2 1000610000100000 2 1000010000100000, 2
66 0030001000010000 2 0010001000010000 2 1000001000010000 2 1000001000010000 2
67 0030000100001000 2 0100000000100010 1 0010000100001000 2 0100000000100010 1
68 0030000010000100 2 0010000010000100 2 1000000100001000 2 1000000100001000, 2
69 0030000000010000 2 0010000000010000 2 1000000010000100 2 1000000010000100, 2
70 00¢1000010001000 2 01000010001000Q0 2 0001000010001000 2 0100001000100000 2
71 00¢1001000100000 2 0001001000100000 2 0100000010001000 2 0100000010001000 2
72 00¢1000000001000 2 0100000100010000 2 0001000000001000 2 0100000100010000 2
73 00¢1000100010000 2 0001000160010000 2 1000000001000100 3 1000000001000100, 3
74 00¢1000001000100 2 00Q1000001000100 2 0100000001001000 3 0100000001001000 3
75 00¢0100100100000 2 0000100100100000 2 1000010000100000 3 1000010000100000, 3
76 00¢0100010010000 2 0000100010010000 2 1000001000010000 3 1000001000010000, 3
77 00¢0100001001000 2 0100000001000100 2 0000100001001000 2 0100000001000100 2
78 00¢0100000100100 2 0000100000100100 2 1000000100001000 3 1000000100001000, 3
79 00¢0100000000100 2 0000100000000100 2 1000000010000100 3 1000000010000100, 3
80 00Q0100000000100 3 0000100000000100 3 0100000010001000 3 0100000010001000 3
81 00¢0100000100100 3 0000100000100100 3 1000100001000000 4 1000100001000000, 4
82 00¢0100001001000 3 0100000001000100 3 0000100001001000 3 0100000001000100 3
83 0000100010010000 3 0000100010010000 3 1000000010001000 3 1000000010001000, 3
84 0000100100100000 3 0000100100100000 3 1001001001001000 2 1001001001001000 2
85 0001000000001000 3 0100000100010000 3 0001000000001000 3 0100000100010000 3
86 0001000001000100 3 0001000001000100 3 1001001000100100 2 1001001000100100 2
87 0001000010001000 3 0100001000100000 3 0001000010001000 3 0100001000100000 3
88 0001000100010000 3 0001000100010000 3 1001001001001000 3 1001001001001000 3
89 0001001000100000 3 0001001000100000 3 1001000010000001 1 1001000010000001 1
90 0010000000010000 3 0010000000010000 3 1000100100010010 1 1000100100010010 1
91 0010000010000100 3 0010000010000100 3 1000100100001001 1 1000100100001001 1
92 0010000100001000 3 0100000000010001 1 0010000100001000 3 0100000000010001 1
93 0010001000010000 3 0010001000010000 3 1000100010000010 1 1000100010000010 1
94 0010010000100000 3 0010010000100000 3 1000100001000001 1 1000100001000001 1

106

© ISO/IEC 2005 — All rights reserved



https://iecnorm.com/api/?name=e283d453ae3a88723da98a46ac615b7e

Table G.1 — Main Conversion Table (continued)

ISO/IEC 23912:2005(E)

8-bit State 1 State 2 State 3 State 4
byte Code Word Next Code Word Next Code Word Next Code Word Next
mshb Isb | Stat | msb Isb | Stat | msb Isb | Stat | msb Isb | Stat
e e e e
95 0000001000000010 1 0100100100000010 1 1000010010010010 1 0100100100000010 1
96 0000000100000001 1 0100100010000001 1 1000010010001001 1 0100100010000001 1
97 0010010010001001 1 0100010000100000 2 0010010010001001 1 0100010000100000 2
98 0010010010010010 1 0010010010010010 1 1001001000000100 2 1001001000000100 2
99 0010010001000010 1 0010010001000010 1 1001001000100100 3 1001001000100100 3
100 00100+6000+0600% 2 £010016000+00004 1 10000+000+006010 2 1060646064000010 1
101 0010001001001001 1 0100010010000010 1 0010001001001001 1 010001001¢000010 1
102 0010001000100010 1 0010001000100010 1 1000010000100001 1 100001.000(100001 1
103 0010001000010001 1 0010001000010001 1 1000001001001001 1 1000001001j001001 1
104 0010000100010010 1 0010000100010010 1 1000001000100010 1 1000001000100010 1
105 0010000010000010 1 0010000010000010 1 1000001000010001 1 1000001000010001 1
106 0010000100001001 1 0100001000010000 2 0010000100001001 1 0100001000010000 2
107 0010000001000001 1 0010000001000001 1 1000000100010010. 1 1000000104010010 1
108 0001001001000010 1 0001001001000010 1 100000010000200X 1 1000000100001001 1
109 0001001000100001 1 0001001000100001 1 1000000010000010 1 1000000014000010 1
110 0001000100100010 1 0001000100100010 1 1000000001000001 1 1000000001j000001 1
111 0001000100010001 1 0001000100010001 1 0100000010001001 1 0100000010001001 1
112 0001000010010010 1 0001000010010010 1 1001001001001001 1 1001001001j001001 1
113 0001000001000010 1 0001000001000010 1 1001001000100010 1 1001001004100010 1
114 0001000010001001 1 0100010000100000 3 0001000010001001 1 0100010000100000 3
115 0001000000100001 1 0001000000100001 1 1001001000010001 1 1001001000010001 1
116 0000100100100001 1 0000100100100001 1 1001000100010010 1 1001000104010010 1
117 0000100010010001 1 0000100010010001 1 1001000100001001 1 1001000104001001 1
118 0000100001001001 1 0100010001000001 1 0000100001001001 1 0100010001/000001 1
119 0000100000100010 1 000010000Q1:00010 1 1000100100100100 2 1000100100100100 2
120 0000100000010001 1 0000100000010001 1 1000100100000100 2 100010010d000100 2
121 0000010000001001 1 0100091001000010 1 0000010000001001 1 0100001001000010 1
122 0000010000010010 1 0000010000010010 1 1000100000100000 2 1000100000100000 2
123 0010010010000100 2 0010010010000100 2 1000010010000100 2 1000010014000100 2
124 0010010000010000 2 0010010000010000 2 1000010000010000 2 1000010000010000 2
125 0010001000001000 2 0100001000100001 1 0010001000001000 2 0100001000100001 1
126 0010001001000100 2 0010001001000100 2 1000001001000100 2 1000001001/000100 2
127 0001000100001600 2 0100000100100010 1 0001000100001000 2 0100000100100010 1
128 0010000100100100 2 0010000100100100 2 1000001000001000 2 1000001000001000 2
129 0000106010001000 2 0100000100010001 1 0000100010001000 2 0100000100010001 1
130 0010000100000100 2 0010000100000100 2 1000000100100100 2 1000000100100100 2
131 0010000000100000 2 0010000000100000 2 1001001000000100 3 100100100d000100 3
132 0001001000010000 2 0001001000010000 2 1000100100100100 3 1000100100100100 3
133 0000100000001000 2 0100000010010010 1 0000100000001000 2 0100000010010010 1
134 0001000010000100 2 0001000010000100 2 1000100000100000 3 1000100000100000 3
135 0001000000010000 2 0001000000010000 2 1000010010000100 3 1000010010000100 3
136 0000100100010000 2 0000100100010000 2 1000010000010000 3 1000010000010000 3
137 0000100001000100 2 0000100001000100 2 1000001001000100 3 1000001001000100 3
138 0000010001001000 2 0100000001000010 1 0000010001001000 2 0100000001000010 1
139 0000010010010000 2 0000010010010000 2 1000001000001000 3 1000001000001000 3
140 0000010000100100 2 0000010000100100 2 1001000010000010 1 1001000010000010 1
141 0000010000000100 2 0000010000000100 2 1000000100000100 2 1000000100000100 2
142 0000010000000100 3 0000010000000100 3 1000000100100100 3 1000000100100100 3
143 0000010000100100 3 0000010000100100 3 1000000100000100 3 1000000100000100 3

© ISO/IEC 2005 — All rights reserved

107


https://iecnorm.com/api/?name=e283d453ae3a88723da98a46ac615b7e

	C041925e.pdf
	Scope
	2 Conformance
	2.1 Optical Disk
	2.2 Generating system
	2.3 Receiving system

	3 Normative references
	4 Terms and definitions
	5 Conventions and notations
	5.1 Representation of numbers
	5.2 Names

	6 Acronyms
	7 General description of a disk
	8 General requirement
	8.1 Environments
	8.1.1 Test environment
	8.1.2 Operating environment
	8.1.2.1 Environmental conditions during reading
	8.1.2.2 Environmental conditions during recording

	8.1.3 Storage environment
	8.1.4 Transportation

	8.2 Safety requirements
	8.3 Flammability

	9 Reference measurement devices
	9.1 Pick-Up Head (PUH)
	9.1.1 PUH for measuring recorded disks
	9.1.2 PUH for measuring unrecorded disks

	9.2 Measurement conditions
	9.2.1 Recorded and unrecorded disk
	9.2.2 Recorded disk
	9.2.3 Unrecorded disk

	9.3 Normalized servo transfer function
	9.4 Reference servo for axial tracking
	9.5 Reference servo for radial tracking

	Section 2 - Dimensional, mechanical and physical characteris
	10 Dimensional characteristics
	10.1 Overall dimensions
	10.2 First transition area
	10.3 Second transition area
	10.4 Clamping Zone
	10.5 Third transition area
	10.6 R-Information Zone
	10.6.1 Sub-divisions of the R-Information Zone

	10.7 Information Zone
	10.7.1 Sub-divisions of the Information zone
	10.7.1.1 Lead-in Zone
	10.7.1.2 Data Zone
	10.7.1.3 Lead-out Zone


	10.8 Track geometry
	10.9 Channel bit length
	10.10 Rim area
	10.11 Remark on tolerances
	10.12 Label

	11 Mechanical parameters
	11.1 Mass
	11.2 Moment of inertia
	11.3 Dynamic imbalance
	11.4 Sense of rotation
	11.5 Runout
	11.5.1 Axial runout
	11.5.2 Radial runout


	12 Optical parameters
	12.1 Recorded and unrecorded disk parameters
	12.1.1 Index of refraction
	12.1.2 Thickness of the transparent substrate
	12.1.3 Angular deviation
	12.1.4 Birefringence of the transparent substrate

	12.2 Recorded disk reflectivity
	12.3 Unrecorded disk parameters
	12.3.1 Polarity of reflectivity modulation
	12.3.2 Recording power sensitivity variation


	Section 3 - Operational signals
	13 Operational signals for recorded disk
	13.1 Measurement conditions
	13.2 Read conditions
	13.3 Recorded disk high frequency (HF) signals
	13.3.1 Modulated amplitude
	13.3.2 Signal asymmetry
	13.3.3 Cross-track signal

	13.4 Quality of signals
	13.4.1 Jitter
	13.4.2 Random errors
	13.4.3 Defects

	13.5 Servo signals
	13.5.1 Differential phase tracking error signal
	13.5.2 Tangential push-pull signal

	13.6 Groove wobble signal
	14 Operational signals for the unrecorded disk
	14.1 Measurement conditions
	14.2 Recording conditions
	14.3 Basic write strategy for media testing
	14.3.1 Definition of the write pulse

	14.4 Servo signals
	14.4.1 Radial push-pull tracking error signal
	14.4.2 Defects

	14.5 Addressing signals
	14.5.1 Land Pre-Pit signal
	14.5.2 Groove wobble signal
	14.5.3 Relation in phase between wobble and Land Pre-Pit


	Section 4 - Data format
	15 General
	16 Data Frames
	16.1 Identification Data (ID)
	16.2 ID Error Detection Code
	16.3 RSV
	16.4 Error Detection Code

	17 Scrambled Frames
	18 ECC Block configuration
	19 Recording Frames
	20 Modulation
	21 Physical Sectors
	22 Suppress control of the d.c. component
	23 Linking scheme
	23.1 Structure of linking
	23.2 2K-Link and 32K-Link
	23.3 Lossless-Link

	Section 5 - Format of the Information Zone
	24 General description of the Information Zone
	24.1 Layout of the Information Zone
	24.2 Physical Sector numbering

	25 Lead-in and Lead-out Zone
	25.1 Lead-in Zone
	25.1.1 Initial Zone
	25.1.2 Buffer Zone 0
	25.1.3 R-Physical Format Information Zone
	25.1.3.1 Manufacturing information
	25.1.3.2 Physical format information

	25.1.4 Reference Code Zone
	25.1.5 Buffer Zone 1
	25.1.6 Control Data Zone
	25.1.6.1 Pre-recorded Physical format information
	25.1.6.2 Disk manufacturing information
	25.1.6.3 Reserved for system use

	25.1.7 Extra Border Zone

	25.2 Lead-out Zone

	Section 6 - Format of the Unrecorded Zone
	26 General description of the Unrecorded Zone
	26.1 Layout of the Unrecorded Zone
	26.2 ECC Block address
	26.3 ECC Block numbering

	27 Pre-pit Data format
	27.1 General description
	27.2 Pre-pit block structure
	27.3 Pre-pit data block configuration
	27.3.1 Relative address
	27.3.2 ECC Block address data configuration
	27.3.3 Parity A and Parity B
	27.3.4 Field ID0
	27.3.5 Field ID1
	27.3.5.1 Application code
	27.3.5.2 Disk physical code
	27.3.5.3 Last address of Data Recordable Zone
	27.3.5.4 Version Number
	27.3.5.5 Extension code

	27.3.6 Field ID2 and ID5
	27.3.6.1 OPC suggested code
	27.3.6.2 Wavelength code
	27.3.6.3 Write strategy code
	27.3.6.3.1 Ttop field
	27.3.6.3.2 nTdtp fields (n = 3 to 11 and 14)
	27.3.6.3.3 Tmp field
	27.3.6.3.4 m-nTld and m-nTtr fields (m = 3,4,5 and n = 3,4,5
	27.3.6.3.5 Basic Write Strategy code


	27.3.7 Field ID3 and Field ID4


	28 Data structure of R-Information Zone
	28.1 Layout of Power Calibration Area and Recording Manageme
	28.2 Structure of the Power Calibration Area
	28.3 Data configuration of the Recording Management Area (RM
	28.3.1 Sector format of the Recording Management Area
	28.3.2 Recording Management Data (RMD)
	28.3.2.1 RMD Field0
	28.3.2.2 RMD Field1
	28.3.2.3 RMD Field2
	28.3.2.4 RMD Field3
	28.3.2.5 RMD Field4
	28.3.2.6 RMD Field5 to RMD Field12
	28.3.2.7 RMD Field13 and RMD Field14



	B.1 Principle of the measurement
	B.2 Measurements conditions
	B.3 Example of a measuring set-up
	C.1 Measuring method for the differential phase tracking err
	C.2 Measurement of Δt /T without time interval analyzer
	C.3 Calibration of Δt /T
	D.1 Calibration method
	D.2 Measuring method
	F.1 System diagram for jitter measurement
	F.2 Open loop transfer function for PLL
	F.3 Slicer
	F.4 Conditions for measurement
	F.5 Measurement
	J.1 Wobble signal (WOb)
	J.2 Wobble amplitude
	K.1 Condition of the summing amplifier in the measurement ci
	K.2 Condition of the differential amplifier in the measureme
	K.3 Output gain of the summing and the differential amplifie
	L.1 Location of NBCA and Lead-in Zone
	L.2 Writing form
	L.3 Modulation method
	L.4 NBCA-Code structure
	L.4.1 NBCA-Preamble field
	L.4.2 NBCA-Data field
	L.4.3 NBCA-Postamble field

	L.5 NBCA Error Detection Code (EDCNBCA)
	L.6 NBCA Error Correction Code (ECCNBCA)
	L.7 NBCA-Sync-Byte (SBNBCA) and NBCA-Resync (RSNBCA)
	L.8 NBCA signal specifications
	L.8.1 NBCA signal amplitude
	L.8.2 NBCA time period
	L.8.3 NBCA jitter value

	L.9 Logical format of information data
	M.1 Border Zone construction
	M.2 Border Zone Size
	M.3 Border Zone Information
	M.3.1 Border Zone Information Structure

	M.4 Border-out and Truncated Border-out
	M.4.1 Minimum size of Border-out and Truncated Border-out fo
	M.4.2 Construction of Border-out and Truncated Border-out

	Q.1 General
	Q.2 Packaging
	Q.2.1 Temperature and humidity
	Q.2.2 Impact loads and vibrations





