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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-gove nentat i tatsomwithtSS—and—EC—atso—take part im—the—work—the—fietd—of-information

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

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

The main task of the joint technical committee is to prepare International Standards./Draft International
Standards addpted by the joint technical committee are circulated to national bodies for yoting. Publicgtion as
an Internationgl Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this documentymay be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all su¢hjpatent rights.

ISO/IEC 2543% was prepared by Ecma TC 31 (as ECMA-365) and was-adopted, under a special “fagt-track
procedure”, byl Joint Technical Committee ISO/IEC JTC 1, Information“technology, in parallel with its approval
by national boglies of ISO and IEC.

Vi © ISO/IEC 2006 — All rights reserved
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Introduction

Ecma Technical Committee TC 31 was established in 1984 for the standardization of Optical Disks and
Optical Disk Cartridges (ODC). Since its establishment, the Committee has made major contributions to
ISO/IEC SC 23 toward the development of International Standards for 80 mm, 90 mm, 120 mm, 130 mm,
300 mm, and 356 mm media. Numerous standards have been developed by TC 31 and published by Ecma
International, almost all of which have also been adopted by ISO/IEC under the fast-track procedure as

Internatiomat-Standards:

The ng
consur
ECMA

In Octq
60 mm

This d
Enterts

ed for further miniaturization had been recognized for use in portable electronic device
her acceptance of products based on previous Ecma CD-ROM and DVD-Read-Only O
130, ECMA-267, ECMA-268 respectively.

optical ROM disk. TC31 adopted this project and started the standardization work.

sk is identified as Universal Media Disc (UMD™). (UMD™ (isythe trade mark of S
inment Inc.)

5 as a result of
isk standards,

ber 2004 a group of companies proposed to TC31 to develop an International Standard for the first

ony Computer

© ISO/IEC 2006 — All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 25435:2006(E)

Data Interchange on 60 mm Read-Only ODC —
Capacity: 1,8 Gbytes (UMD™)

Sectien— General

1 Sc¢ope
This International Standard specifies the mechanical, physical and optical characteristics of 4 60 mm, read-
only ODC having a maximum capacity of 1,8 Gbytes. It specifies the physical format, the|quality of the
recordgd signals, the format of the data and its modulation methody, thereby allowing for information
interchBnge by means of such ODCs.

This Infernational Standard specifies two types of ODCs, Type A and Fype B:
Tlype A: Single layer disk with maximum recorded capacity of 0,9 G-bytes;
Tlype B: Dual layer disk with maximum recorded capacity of 1,8 G-bytes.
Information interchange between systems also requires, at a minimum, agreement between the interchange

parties|upon the interchange code(s) and the specifications of the structure and labeling of the|information on
the intgrchanged ODCs. UMD™ is the trade mark of Sony Computer Entertainment Inc.

2 Conformance

2.1 Optical disk cartridge

A claim of conformance~shall specify the Type of the ODC. An ODC shall be in conformfance with this
International Standard if it-meets the mandatory requirements specified for its Type.

2.2 (Generating-system

A gengrating ;system shall be in conformance with this International Standard if the ODC it generates is in
accordpnce, with 2.1.

2.3 Receiving system

A receiving system shall be in conformance with this International Standard if it is able to handle both Types of
ODC 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 2006 — All rights reserved 1
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ISO 16143-1:2

004, Stainless steels for general purposes — Part 1: Flat products

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

4 Terms and definitions

For the purpos

4.1
channel bit
elements by w|

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

hich, after modulation, the binary values ZERO and ONE are represented on the disk by

its

4.2
clamping zon
annular part off

4.3

Digital Sum V|
arithmetic sum|
value -1 to bits

4.4
Disk Refereng
plane defined
disk is clampe

4.5

Dual Layer di
optical disk wi
located on sub

4.6
dummy layer
recorded layer|

4.7

entrance surface

surface of sub

4.8
optical disk

disk that accepts and ‘retains information in the form of pits in a recorded layer that can be read by an

beam

the substrate within which a clamping force is applied by a clamping device

alue
obtained from a bit stream by allocating the decimal value 1 to bits¢set'to ONE and the g
set to ZERO

e Plane
by the perfectly flat annular surface of an ideal spindle’ onto which the Clamping Zons
j, and which is normal to the axis of rotation

k
h a single entrance surface that gives aceess to a pair of recorded layers LO and L1 wh
strates 0 and 1 respectively

located on substrate 1 whose main data is all (00), i.e. dummy data

strate 0 onto which the optical beam first impinges

4.9

physical sector number
serial number allocated to physical sectors on the disk

410
pit

embossed feature of the recorded layer which influences the optical phase of the incident light

411

read-only disk
optical disk in which the information has been recorded during manufacturing and may not be altered by
subsequent recording systems

© ISO/IEC 2006 — All rights
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4.12
recorded layer
layer of the disk on, or in, which data is recorded

413
Reed-Solomon code
error detection and/or correction code

414
sector
smallest part of a track in the Information Zone that can be accessed independently of other addressable parts

4.15
Single|Layer disk
optical|disk having a single user data layer recorded on substrate 0, with substrate 1 centainirg only dummy
data

4.16
space
transparent layer placed between two recorded layers or between a recorded.layer and a dumny layer

417
substrate
layer of the disk which provides mechanical support of the recorded.layer(s)

4.18
substrate 0
substrgte located on the optical entrance side through which the optical beam accesses the recorded layer(s)

419
substrate 1
substrgte located on the opposite side from the optical beam and is bonded to substrate 0, having no optical
parameter requirement

4.20
track
360° tyrn of a continuous spiral

4.21
track pitch
distande between the\centrelines of a pair of adjacent physical tracks, measured in radial directipn

4.22
zone
annulal area-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.

© ISO/IEC 2006 — All rights reserved 3
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— Numbers in hexadecimal notation are represented by the hexadecimal digits 0 to 9 and A
parentheses.

— The setting of bits is denoted by ZERO and ONE.

to F in

— 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.

— 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 b(8n-1) shall be the most significant bit (msb) and bit b0 the least.sighificant

bit (Isb).

— Bit b(8n-1) is recorded first.

5.2 Names

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

6 List of dcronyms

a.c. glternate current

BP Byte Position

BPF Band Pass Filter

CLv (onstant Linear Velocity

CPR_MAI  Copyright Management Information

d.c. direct current

DL Dual Layer

DSV Digital Sum Value

ECC Brror Correction Code
EDC Brror Detection Code
EQ Equalizer

FWHM Full Width at Half Maximum
HF High Frequency

ID Identification Data

IED ID Error Detection code
IR Index of Refraction

LPF Low-Pass Filter

4 © ISO/IEC 2006 — Al rights

reserved
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LSB

Isb

Mi

MSB

msb

NRZ

NRZI

OoTP

PBS

PE

PI

PLL

PO

PP

PTP

PUH

RIN

RLL

RS

RZ

SL

SYNC

7 General description of the ODC

Least Significant Byte
least significant bit
Media Information
Most Significant Byte
most significant bit

Non Return to Zero

ISO/IEC 25435:2006(E)

Non Return to Zero Inverted
Opposite Track Path
Polarizing Beam Splitter
Phase Encoded

Parity of the Inner
Phase-Locked Loop
Parity of the Outer
Push-Pull

Parallel Track Path

Pick Up Head

Relative Intensity Noise
Run Length Limited
Reed-Solomon

Return to Zero
Singleskayer

Synchronisation

The optical disk cartridge which is the subject of this International Standard consists of a case containing an

optical disk.

The case is a protective enclosure for the disk. It has access windows and it may be covered by a shutter.

The optical disk that is the subject of this International Standard consists of two substrates bonded together by
a spacer, so that the recorded layers are on the inside. The centring of the disk is performed on the edge of
the centre hole of substrate 0. Clamping is performed in the Clamping Zone by the mageto-static force on the
clamping plate provided by the clamping mechanism of the drive. This International Standard specifies the
following Types (see Figure 1):

© ISO/IEC 2006 — All rights reserved
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Type A: Single layer disk with maximum recorded capacity of 0,9 G-bytes recorded on substrate 0.
Substrate 1 contains dummy data.

Type B: Dual layer disk with maximum recorded capacity of 1,8 G-bytes. All data is accessed through
substrate 0.

Direction of rotation

f

Readout side

Recorded layer L1

Recorded layer LO

Substrate)0

Readout side
Type B

Figure 1 — Types of 60 mm Read-Only disks

8 Environments.and Safety

8.1 Enviromments

8.1.1 Test environment

The test environment is the environment where the air immediately surrounding the disk has the following
properties.

a) For dimensional measurements b) For the other measurements
temperature :23°C+2°C 15°Cto 35°C
relative humidity 145 % to 55 % 45 % to 75 %
atmospheric pressure : 86 kPa to 106 kPa 86 kPa to 106 kPa

6 © ISO/IEC 2006 — All rights reserved
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No condensation on or in the case or cartridge shall occur. Before testing, the case or cartridge shall be
conditioned in this environment for 48 hours minimum. Unless otherwise stated, all tests and measurements
shall be made in this test environment.

8.1.2 Operating environment

This International Standard requires that an optical disk which meets all mandatory requirements 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.

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

temperature :-25°Cto70°C
relativg humidity 3% 1095 %
absolute humidity :0,5 g/m3 to 60 g/m3
sudden change of temperature : 50 °C max.

sudder) change of relative humidity : 30 % max.

There $hall be no condensation of moisture on the disk.

8.1.3 |[Storage environment

The storage environment is the environmentwhere the air immediately surrounding the optical fisk shall have
the follpwing properties.

temperature :-20°Cto50°C
relativg humidity :5%1t090 %
absolute humidity 1 g/m3 to 30 g/m3
atmospheric pressuré : 75 kPa to 106 kPa
temperature variation : 15 °C/h max.
relativg humidity variation : 10 %/h max.

8.1.4 Transportation

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

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.

© ISO/IEC 2006 — All rights reserved 7
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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 Reference measurement devices

The reference measurement devices shall be used for the measurements of optical parameters for
conformance with this International Standard. The critical components of these devices have specific
properties defined in this clause.

9.1 Pick Uy
The optical s
characteristics
Figure 2. The
influencing the
wave plate D

splitter C shal
difference and
and read-out. ]
circle the centi
focused on thsg
and b equal M
conjugate plan

) Head

ystem for measuring the optical parameters is shown in Figure 2. As far -as’ the

described in this clause are satisfied, the optical set-up may differ from“ene descr
detected light reflected from the entrance surface of the disk shall be¢/minimized so
accuracy of measurement. The combination of the polarizing beam splitter C with the d
separates the incident optical beam and the beam reflected by the(optical disk F. The
have a p-s intensity/reflectance ratio of at least 100. Optics\G./generates an ast
collimates the light reflected by the recorded layer of the optical"disk F for astigmatic fq
[he position of the quadrant photo detector H shall be adjusted-so that the light spot bec
e of which coincides with the centre of the quadrant photo detector H when the objective
recorded layer. An example of such a photo detector H is'shown in Figure 2. The dimen
times 7,7 ym to 9,3 um, where M is the transversalsmagnification factor from the dis|
e near the quadrant photo detector H.

© ISO/IEC 2006 — All rights
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J
Read Channel
la, Ib, Ic, Id +
-4%
i
Iy
b
'l
= [ Y
| Quadrant photofdetector H

A B C D E F
A Laser diode F Optical disk
B Collimator lens method G Optics for the' astigmatic focusing method
C Polarizing beam splitter H Quadrany photo detector
D Quarter-wave plate la, Ib, Ic, Id Outpuyt from the quadrant photo detector
E Objective lens J d. c&/Coupled amplifier

The chiaracteristics of the PUH shall
- Wavdlength (1)

- Polarfzation

- Polar|zing beam splitter

- Numerical apertQre

- Light jntensity at the rim of
the ptrpil of-the objective lens

Figure 2 — Optical system for PUH

be.as follows.
660 nm + 5 nm
circular
shall be used unless otherwise stated

0,64 + 0,01

30 % to 40 % of the maximum intensity level in radial direction,

- Wave front aberration after passing
through an ideal substrate

- Normalized detector size on a disk

- Relative intensity noise (RIN)

© ISO/IEC 2006 — All rights reserved

and over 85 % of the maximum intensity level in tangential
direction

0,033 4 rms max
60 um? < S/ M? < 87 pm?
where S is the total surface of the photo detector of the

PUH and M is the transversal magnification.

- 134 dB/Hz max.
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where

RIN = 10 10g (Pac / Pgc)

Pgyc: a.c. light power density per Hz

Pyc: d.c. light power

9.2 Measurement conditions

The measuring conditions for operational signals shall be as follows.

Scanning velocity at a Channel bit rate

of 26,15625 Mpitsfs forany disk Typer 3,62 m/s £ 0,03 mM/s
Clamping forc 1,0N~25N

Taper cone angle 30,0° £ 0,5° (see Annex E)

CLV servo chdracteristics f (- 3 dB), closed loop bandwidth: 5 Hz
Focusing method astigmatic method

Tracking methpd push-pull method

9.3 Normalized servo transfer function

In order to spe

the nominal values of the open-loop transfer function H of the Reference Servo(s) in the frequency

19,8 Hz to 10}
Hs(iw)=+

where
w =2nf

wg = 27fy
i=+v-1

fg is the 0 dB
lead-lag netw

lead break fre

lag break freq

Hz.

crossover freqUency of the open loop transfer function. The crossover frequencies
brk of the serve‘are given by

quency: f1 =17 x1/3

uency; fp=fhx3

9.4 Referer

cify the servo system for axial and radial tracking, a functian/Hs is used (equation 1). It specifies

range

(1)

of the

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 3.

10
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https://iecnorm.com/api/?name=9d2050dc3522e7a0a3e35441e479f2ea

ISO/IEC 25435:2006(E)

Gain (dB)
100

73,4

53,4

41,6
38, 1

Bandw

| 1+H

The cr
than th

Thus the crossover frequency fq shall be

20

- 20

19,8 41,2
1 10 100 1 000 10000 100 000

Frequency (Hz)

Figure 3 — Reference Servo for axial tracking

dth 100 Hz to 10 kHz

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

pssover frequency fo = ap / 27 shall bespecified by equation (2), where amax shall be 1
e expected maximum axial acceleration of 6 m/s®. The tracking error emay shall not ey

fole - [3%max _ 1 /M 1.7 KHz
2\ emax  2m\0,23x10°°

The axjal tracking erronémax is the peak deviation measured axially above or below the 0 level.
| 1+H | shall beWithin the limits defined by the following four points.
38,1 dB at 100 Hz (| 1+Hs | -20 % at 100 Hz)
53,4 d ; 9 ,
73,4 dB at 41,2 Hz (| 1+Hs | -20 % at 41,2 Hz add 20 dB)
41,6 dB at 100 Hz (| 1+Hs | +20 % at 100 Hz)
Bandwidth 19,8 Hz to 41,2 Hz

| 1+H | shall be between 53,4 dB and 73,4 dB.

© ISO/IEC 2006 — All rights reserved
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9.5 Reference Servo for radial tracking

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

Ga

Bandwidth fror
| 1+H | shal

The crossover

than the expe
0,022 um. Thu

fo =—
0 21

The radial trac

in (dB)

100

85, 1 el [T"T™A

65, 1fmmmmmmmaean 1—\\

53, 2| ccoe ] HREAN

49, 7|77 TR :"":""X\

20 — \\\

0 — \%
- 20 P
19,8 41,2
1 10 100 1 000 10,000 100 000
Frequency (Hz)
Figure 4 — Reference Servofor Radial Tracking

n 100 Hz to 10 kHz

be within 20 % of |1 + Hs | .

frequency fy = apy / 2n shall be specified by equation (3), where amax shall be 1,5 times

cted maximum radial adceleration of 3,34 m/s®. The tracking error emax shall not
s the crossover frequency fy shall be

3 Omax _L 3,34x15x%x3 _42KHz
V €max 21 0,022><1076 ’

King error-is the peak deviation measured radially inwards or outwards the 0 level.

5 larger
exceed

(3)

Bandwidth fro. 49,8 Hz to 100 Hz

| 1+ H | shall be within the limits defined by the following four points.
49,7 dB at 100 Hz (| 1+Hs | -20% at 100 Hz)

65,1 dB at 41,2 Hz (| 1+Hs | -20% at41,2 Hz)

85,1 dB at 41,2 Hz (| 1+Hs | -20 % at 41,2 Hz add 20 dB)

53,2 dB at 100

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

Bandwidth from 19,8 Hz to 41,2 Hz

| 1+H | shall

12

be between 65,1 dB and 85,1 dB.
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Section 2 — Dimensional, mechanical and physical characteristics

10 Dimensional and physical characteristics of the case

10.1 General description of the case

The case is a rigid protective container. It shall have a spindle window and a head window, through which the
spindle hub and the optical head of the drive can access to the disk respectively. A shutter mechanism may
be applicable as necessary. The case shall have features for mis-insertion-protection, safe ejection and
autoloading. See Figure 5.

10.2 Ilteference Planes of the case
The dimensions of the case shall be referred to three orthogonal Reference Planes X{, and Z. [The case shall
be conptrained such that four reference surfaces S1 to S4 lie in plane Z when measuring those dimensions of
the cage in 10.3 which are referenced to this plane. The intersection of the threéplanes defings the centre of

the locgtion hole. The centre of the alignment hole shall lie in the X plane. A dimehsion of a feafure referenced
to one pf the planes shall be the shortest distance from the feature to the plane. See Figure 6.

10.3 Dimensions of the case

The difnensions of the case shall be measured in the test environment. The dimensions of the case in an
operating environment can be estimated from the dimensions-Specified in this clause.

10.3.1 [Overall dimensions

The specifications in this sub-clause are referred toFigure 7.

The tofial length of the case shall be
L4 65,00mm+0,15 mm

The digtance from the top of the ease to the Reference Plane X shall be
Ly 58,30 mm + 0,10 mm

The tofial width of the case shall be
L3 § 64,00 mm<x0,10 mm

The digtance from the right hand side of the case to the Reference Plane Y shall be

Ly =550 mmm 0740 mm

The top edge of the case shall be an arc of a radius
R4=32,00 mm £ 0,10 mm

The bottom edge shall be an arc of a radius
R =70,00 mm £ 0,20 mm

with its corners rounded by

R3=5,00 mm = 0,15 mm

© ISO/IEC 2006 — Al rights reserved 13
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The area surrounded by Ry,
+0,10 mm
L; =3,00 mm
-0,00 mm
from the top the of the case and

R4=29,90 mm + 0,10 mm

with its centre measured by

Lg=20,50 mm = 0,05 mm

from the Reference Plane X and

L7=26,30 mm + 0,05 mm

from the Reference Plane Y

shall be chamfered with its depth of
Lg=0,40 nim £ 0,10 mm

The outline edge of the case including the edge on chamfered area.shall be rounded by

R5=0,30 mm = 0,10 mm

The thickness |of the case shall be

Lg = 4,35 njm max.

within the areg bounded by

D4 =50,00
Lg from the Re

Lg=4,20

mm with its centre measured by
ference Plane X and.Ly, and

m £ 0,170 mm

outside of the area defined by Dy.

10.3.2 Locatis

bn/hole

The specifications in this sub-clause are referred to Figure 7.
The centre of the location hole shall coincide with the intersection of the Reference Planes X, Y and Z.
The diameter of the hole shall be

+0,07mm
D, =3,60 mm
-0,00mm

The location hole shall extend below plane Z by

L1p = 3,60 mm min.

14 © ISO/IEC 2006 — Al rights reserved
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The lead-in edges shall be rounded with a radius

Rs

+0,00 mm
=0,20 mm
-0,70 mm

The radius of the inner corner on the bottom of the hole shall be

R7 = 0,50 mm max.

10.3.3

The sp

Alignment hole

ecifications in this sub-clause are referred to Figure 7.

The ceg

Lqq

from th

The al
shorter

L12

Ly3

Rg

with it
The log
The ed
Thera

10.3.4

The sp

htre of the alignment hole shall lie in the Reference Plane X at a distance

=41,00 mm + 0,170 mm

e Reference Plane Y.

gnment hole shall have a substantially rectangular shape whose’ thé right and left ¢
. Its dimensions shall be

+0,07 mm
=3,60 mm
-0,00 mm
+0,20 mm
=4,60 mm
-0,00mm

The right and left edges shall be arc§’of radius

= 1,80 mm min.

centre locating on the intersection of the Reference Plane X and the Reference Plane Z,|

ation hole shall extend belowplane Z by L.
ge of both holes shall be rounded with a radius Rg.
Hius of the inner carner on the bottom of the hole shall be Ry.

Reference-surfaces

ecifications in this sub-clause are referred to Figure 8.

tdges shall be

The ca

se'Shall contain four reference surfaces S1, S2, S3 and S4.

Surfaces S1 and S2 shall be circular with a diameter

D3

=5,60 mm % 0,20 mm

S1 shall be centred on the centre of the location hole, and S2 shall be centred on the centre of the alignment

hole.

Surfaces S3 and S4 shall be circular with a diameter

D4

=4,00 mm = 0,20 mm

© ISO/IEC 2006 — All rights reserved
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with their centres located at

L14=47,00 mm £ 0,20 mm

measured from the Reference Plane X and

L45=20,50 mm £ 0,20 mm

referred to the

centreline measured from the Reference Plane Y by Lg

10.3.5 Spindle window

The specificati

The spindle wi

Ds =18,00

with its centre
on the centreli

The edge of th

Rg =020

DS ill tilib au'u—biauac dlT ICfCIICd tU Figwc g
ndow shall be circular and its diameter shall be

+0,08 mm
mm
-0,00 mm

shall locate at a distance Ly
ne measured from the Reference Plane Y by Lg.

e window on the surface of the case shall be rounded by

+0,00 mm
nm
-0,70 mm

10.3.6 Head window

The specificati

The head wind

Lig =358

from the Refer

Ly7 =980

from the Refer

bns in this sub-clause are referred to Eigure 9.
ow shall have a substantially rectangular shape bounded by

+0,10 mm
0Omm
-0,00 mm

ence Plane X,

+0,20 mm
mm
- 0;00.mm

encePlane Y and

+0,00 mm

L18 = 17,40 mm

-0,10 mm

from the Reference Plane X.

At the left hand side of the window, the case surface shall be recessed by

L1g=2,20 mm min.

from the Reference Plane Z.

16
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The top side of the window shall be chamfered by

+0,10 mm
L20 = 0,60 mm
-0,00 mm

and its chamfered edge on the surface of the case shall locate at a distance

+0,15mm
L21 = 36,40 mm
-0,00mm

At the left hand side of the window, this chamfered surface shall extend to

+0,70 mm
b =34,5mm
-0,00mm

D)

The bgttom side of the window shall be chamfered by

Lo =0,60 mm £ 0,10 mm

The edge made of the bottom side of the window and the left hand side of.the case shall be chamfered by

Lol = 1,50 mm min.

The edge made by the chamfered area and the left hand side of the case shall be rounded by

R1o= 1,00 mm = 0,10 mm

The edge made by the chamfered area and the bottom side of the window shall be rounded by

R{1 = 1,00 mm min.

The corners on the right hand side of the window shall be rounded by

R{2> = 0,50 mm max.

The edge on the right hand side of the window on the surface of the case shall be rounded by
R43=0,20 mm = 0,10 mm

10.3.7 | Detent for mis-insert protection

The spgcifications.in-this sub-clause are referred to Figure 10.

The right hand\side of the case shall have a detent to prevent the case from being inserted in the drive upside-
down.

Th 1 4 pu | o aliad
€ arcarocatetata arstance

Ly5=17,30 mm £ 0,10 mm

from the Reference Plane X and bounded by

+0,15mm
L26 = 3,60 mm
-0,00mm
and
+0,15 mm
Ly7 =220 mm
-0,00mm

© ISO/IEC 2006 — All rights reserved 17


https://iecnorm.com/api/?name=9d2050dc3522e7a0a3e35441e479f2ea

ISO/IEC 25435:2006(E)

shall be recessed by

+0,20mm
L28 = 3,40 mm
-0,00mm

from the Reference Plane Z.
The edge on the side of the case shall be rounded by

+0,10 mm
R14 = 0,20 mm
-0,00 mm

The inner corngers on the side of the case shall be rounded by

R15 = 0,60lmm max.

The inner corngrs on the recessed area shall be rounded by
R4 = 0,20[mm max.
10.3.8 Detent|for safe ejection

The specificatipns in this sub-clause are referred to Figure 11.

The case shalllhave a detent at the right corner at the bottom surface o prevent from being dropped out of the

cartridge compgartment in the drive while eject operation.

The area on the corner of the case measured by

+0,20mm
L29 = 3,40 mnm
-0,00mm
to
+0,00 mm
L3O = 0,80 mm
-0,70 mm

from the Reference Plane Z shall be'recessed in the substantially rhombic shape defined by

+0,20 mm
L3 =140 mm

-0,00 mm

¥ 0,20 mm
L32 = 1,80 mm

-0,00 mm

L33 =2,50 mm max.

L34 =4,70 mm £ 0,170 mm
+2°

Ay =1580°
—0°

The corner on the right hand side of the case shall be rounded by

R17=1,00 mm = 0,10 mm

18
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The corners inside the reseed area shall be rounded by
R1g = 0,30 mm max.
10.3.9 Detent for auto loading
The specifications in this sub-clause are referred to Figure 12.
The case shall have two substantially symmetrical detents intended for autoloading.

On left hand side of the case, there shall be a slot with its width of

+0,15 mm
L3g =280 mm
-0,00 mm
at
+0,00 mm
L36 = 0,70 mm
-0,10mm

measufed from the Reference Plane Z, at

L37{= 42,30 mm £ 0,10 mm

measufed from the Reference Plane X.
The wiglth of L33 shall extend to

L3g[= 38,70 mm £ 0,15 mm

measufed from plane X and shall be narrower as specified by L9 and

+0,00mm
L3g = 1,10 mm
-0,70 mm

Inside the slot on the left hand side, the case shall have detent of which profile shall be defined py

the straight line (referred as'tine A) specified by L37,

the ard| (referred as_Arc-B) which shall end at distance

Lgol= 1,50 mm"+ 0,10 mm

measufed from Line A,

the arc {referred as Arc CL) Specified by

R19=31,50 mm + 0,170 mm

with its centre locating at L7 from X plane and Lg from Y plane,

which one end at distance

L44=2,80 mm £ 0,170 mm

© ISO/IEC 2006 — Al rights reserved 19


https://iecnorm.com/api/?name=9d2050dc3522e7a0a3e35441e479f2ea

ISO/IEC 25435:2006(E)

measured from the side of the case and the other end at distance

+0,20 mm

L42 = 1,80 mm

-0,00mm

measured from the side of the case,

the straight line (referred as Line D) which shall connect the Arc B and Arc CL,

the straight line (referred as Line EL), parallel to plane Y, which shall share the one end with Arc CL at the

point specified

by L45 and shall have the other end specified by

L43 = 3,00
a
L44 = 30,3

mm %= 0,15 mm

hd

D mMmm + 0,15 mm

measured fronp X plane,

the straight lin

e (referred as Line FL) which shall share the one end with Line EL @t the point specified

and L4, and the other end with the outline of the case at the point specified by £44:

The corner ma

Ry =0,10

The corner m3
Ry1=0,20
The corner ma
Ryo = 1,00
The corner mg
Ry3 = 5,00
On right hand

de by the outline of the case and Line A shall be rounded by,

+0,15mm
mm
-0,05mm

de by Line A and Arc B shall be rounded by

mm max.

de by Line D and Arc CL shall be rounded by

mm + 0,170 mm

de by Arc CL and Line Elcshall be rounded by

mm = 0,170 mm

Side of the case| there shall be a slot with its width of L35 at L3z measured from plane Z

measured from plane X.

The width of L

L45 = 28,3

5 shall extend to

D.ram £ 0,10 mm

measured from plane X on the side of the case and shall extend by

+0,15mm

L46 = 1,00 mm

inside the slot.

Inside the slot

-0,00mm

on the right hand side, the case shall have detent of which profile shall be defined by

the straight line (referred as Line A) specified by L3z,

20

by L3

at L37

© ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=9d2050dc3522e7a0a3e35441e479f2ea

ISO/IEC 25435:2006(E)

the arc (referred as Arc B) which shall end at distance L4g measured from Line A,

the arc (referred as Arc CR) specified by Rqg with its centre locating at L7 from X plane and Lg from Y plane,

whose one end shall locate at distance L41 measured from the side of the case and the other end at distance

+0,175mm
L47 = 2,10 mm
-0,00 mm

measured from the right hand side of the case,

the strgighttimereferredas tine Dy whichshatttommectthe ATt Band AT CR,;

the straight line (referred as Line ER), parallel to plane Y with the distance

Lggl= 1,40 mm £ 0,10 mm

from the right hand side of the case, whose one end at the distance L45 and

Lgo[= 1,80 mm max.

from the Reference Plane X and the other end at the distance L45 and: L4 from the Reference A

the straight line (referred as Line GR), defined as the tangential line of Arc CR, which shall exte
cross point specified L45 and L4g with Line ER,

the straight line (referred as Line FR), which shall connegt the inner edge of the slot specified
and the outline of the case at the point measured by Ljs:

The corner made by the outline of the case andiLine A shall be rounded by Ryg.
The corner made by Line A and Arc B shallbe rounded by Ry4.

The corner made by Line D and Arc-CR shall be rounded by Ry;.

The corner made by Arc CR and Line GR shall be rounded by Ras.

The corner made by Line\GR and Line ER shall be rounded by

R4 = 0,10 mm min.

The corner made by Line FR and the outline of the case shall be rounded by R»3.

+0,70 mm

lane X,

hd to share the

Dy L45 and Lyg,

RLJ = ﬂ,')ﬁ mm
-0,00mm

10.3.10 Space for shutter opener
The specifications in this sub-clause are referred to Figure 13.
The case shall have a recessed area on its left-hand side, in which the shutter opener on the dri

The area on the corner of the case measured by Lqg to

Lsg = 1,70 mm min.

© ISO/IEC 2006 — All rights reserved
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shall be recessed in the shape of which profile shall be defined by

the straight line (referred as L) starting at the point measured by

Ls1 = 6,50 mm max.

from the Reference Plane X on the left-hand side of the case to the ending at the another point specified by

Lgy = 8,30 mm max.

measured from the Reference Plane X and

L53 = 1,80 mm min

measured fron the left-hand side of the case,

the straight ling (referred as L) which shall share the one end with L, at the point specified-by Lss 2
and shall extend by

Lgq=10,80 mm £ 0,10 mm

measured fron) the Reference Plane X in parallel to the Reference Plane Y,

the straight ling (referred as L) which shall share the one end at the point.specified by Ls4 with Ly, an
extend to the goint specified by

Lgs = 13,80 mm + 0,10 mm

measured from the Reference Plane X and

Lgg = 0,80|mm min.

measured fornp the right-hand side of the case,

the straight ling (referred as Lg) which shall share,the one end with L at the point specified by Lss and |
shall extend to|the head window in parallel toithe Reference Plane Y.

The intersectidn of Ly and the headwindow at its chamfered edge specified by Ly4 shall be locate

Ls7 = 16,7 + 0,10 mm

measured fron) the Reference Rlane X.

The three corners made-by L, and Ly, Ly and L, L and Ly shall be rounded by

Rsg = 2,00{mm+0,10 mm.

nd L53

d shall

56 and

The corner made-bytgandtheheac window-atthe-chamfered-edgeontheheac
shall be rounded by
R>7 =0,50 mm £ 0,10 mm.

10.4 Mechanical characteristics

10.4.1 Material

The case shall be constructed from any suitable materials such that it meets the requirements
International Standard.

22 © ISO/IEC 2006 — Al rights

of this

reserved


https://iecnorm.com/api/?name=9d2050dc3522e7a0a3e35441e479f2ea

ISO/IEC 25435:2006(E)

10.4.2 Compliance

The cartridge shall meet the requirement of the compliance (flexibility) test defined in Annex A. The
requirement guarantees that a cartridge can be constrained in the proper plane of operation within the drive.

Spindle Window
/ Detent for

Rof o £
IAN"AAAR"ARAYA IR =AY ) B ke A v vj

Mis-insersion Protection

Detent for Autoloading

Head Window

Space for Location Hole
Shutter Opener

Figure 5 — General view of the case viewed from bottom

Detenb fq

Safe Ej

Alighment H

pction

ole

Figure 6 — Reference Planes
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Figure 7—Overall-Dimensions
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Figure 8 — Reference surfaces
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Figure 9 — Spindle window and Head window
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Figure 10 — Detent for mis-insert protection
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Figure 11 — Detent for safe ejection
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Figure 12 — Detent for autoloading
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Figure 13 — Space for shutter opener

11 Dimensjonal characteristics of the disk

Dimensional characteristics_of the disk are specified for those parameters deemed mandatory for interchange
and compatible use of the-disk. Where there is freedom of design, only the functional characteristicq of the
elements are iphdicated{ The enclosed drawings show the dimensional requirements in summarized form. The
different parts pf the-disk are described from the centre hole to the outside rim. The dimensions are ref¢rred to
a Reference Plane P! It is the plane on which the bottom surface of the Clamping Zone rests. See 11.4,
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11.1 Overall dimensions

The disk shall have an overall diameter

dq =60,00 mm £+ 0,30 mm

The ce

ntre hole of a substrate shall have a diameter

+ 0,025 mm

dy =11,025 mm

-0,025mm

There shall be no burr on the edge of the centre hole of the substrate.

The ed
The ch

The thi

€4

ge of the centre hole shall be rounded off or chamfered. The rounding radius shall be
amfer shall extend over a height of 0,10 mm max.

ckness of the disk in Data Zone, including the spacer and the label, shall be

+ 0,090 mm
= 0,840 mm
-0,075 mm

11.2 First transition area

In the area defined by dy and

a3

the sur

= 11,50 mm max.

face of the disk is permitted to be above the Reference Plane P by 0,05 mm max.

11.3 $econd transition area

This ar

dy
In this

11.4 (
This zd

ds

ea shall extend between diameter dzand diameter

E 12,0 mm max.

brea the disk may have an-uneven surface or burrs up to 0,05 mm max. above the Refer
Llamping Zone
ne shall extend*between diameter d4 and diameter

= 16,2.mm min.

11.5 (Flamping plate

0,170 mm max.

ence Plane P.

The sp

ecifications in this sub-clause are referred to Figure 17.

The inner diameter of the cylindrical part of the clamping plate shall be

dg = 11,0 mm min.

The distance to the inner surface of the clamping plate from the Reference Plane P shall be

+0,08 mm

e; =130 mm

-0,08 mm

© ISO/IEC 2006 — All rights reserved
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The diameter of the inner top surface shall be

d7 = 10,5 mm min.

The thickness

of the clamping plate shall be

+0,03 mm

e3 =030 mm

-0,03mm

The roundness of the corner between the inner top surface and the inner wall of the cylindrical part shall be

ri = 0,25 mm max.

The diameter ¢

f the centre hole of the Clamping plate shall be

dg = 1,50 (nm + 0,10 mm

The magnetic
clamping force

11.6 Third tr

This area shal

dg =16,41
The bottom su
11.7 Fourth

The area shall

d10 =17,4

The dimension
the capture cy

material shall be 1ISO 16143 X6Cr17 Ferritic stainless steel. Clamping plate -shall withs
of 5N.

ansition area

extend between diameter ds and diameter

+0,1mm
nm
-0,Tmm

[face is permitted to be above the Reference Plane P by 0,05 mm max.

transition area
extend between diameter dg and diameter

mm = 0,1 mm

of the disk cross section(in‘this area shall be designed so that all the specifications con
inder are satisfied. See14.3.

11.8 Fifth transition area

The area shall

d11 =19,9

In this area, th

extend between diameter dqg and diameter

mm_ max.

tand a

cerning

e \hieight of the bottom surface of the disk may be higher than that in the area outside d

ameter

d11 by 0,01mm

max.

11.9 Information Zone

The Information Zone shall extend from the beginning of the Lead-in Zone to diameter dq3 the value of which
is 58,2 mm min. In the Information Zone the thickness of the disk shall be equal to e4 specified in 11.1.

The nominal height of the information zone LO shall be;

e4=1,22 mm = 0,05 mm

32
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Sub-divisions of the Information Zone

The main parts of the Information Zone are

the

the

the

the

The ar¢a extending from d41 to diameter 28 mm max. shall be used as follows:

— thele shall be the beginning of the Lead-in Zone of both A and B Types

Lead-in Zone
Data Zone
MI Backup Zone

Lead-out Zone

— thefe shall be the end of the Lead-out Zone on dummy layer of Type A and 4 layer of Type B in OTP

mode.

In the fjrst case, the Lead-in Zone shall end at diameter

dq2

which i

In the
Zone s

The D4

di3

Use an

On LO

56.1min max. The MI Backup-Zone shall continue to the Middle Zone in Type B disk in OTP m

Lead-o

On L1
and L1

The Mi

+0,0mm
=32,0mm

-0,2mm

5 identical to the start diameter of the Data Zone.

second case, the Data Zone shall not extend toward the centre of the disk beyond dq2
hall start after the Data Zone and end between diameters 28,0 mm max. and d.

ta Zone, starting after the Lead-in Zonetat diameter d4,, shall extend up to the diameter

= 56,0 mm max.

d structure of the zone between-diameters dq3 and dq4 is as follows.
layer of any disk Typethe Ml Backup Zone shall take over the Data Zone extending f{
ut Zone in Type A(disk and Type B disk in PTP mode. As for the MI Backup Zone, see 2¢

layer of Type-B*disk in PTP mode the Lead-out Zone shall take over the Data Zone. O
layer of Type B disk in OTP mode the Middle Zone shall take over the Data Zone.

ddle/Zone and the Lead-out Zone shall extend to the diameter

The Lead-out

b the diameter
ode and to the
5.5.

n dummy layer

=59 92 mapa onin

d14

DO T s

Outside the diameter 57,1 mm, the specifications of jitter value, the spacer thickness and variation of l,4 level
shall be relaxed. See 13.3 and 15.4.1.

11.9.2

Track and pits geometry

In both disk Types, polarity of pits on Layers 0 and 1 is shown schematically below. The track pitch shall be
0,70 ym £ 0,03 pym. The track pitch averaged over the Data Zone shall be 0,70 ym £ 0,01 ym.
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Info

Info

Track pitch Pits
rmation layer L1 Substrate 1 y 1
s , 1 1 1 1 1
pacer  — LI L1 LI LI
rmation layer LO / \Substrate 0 * A
i / Pits
-+ —_

Inner diameter Outer diameter

11.9.3 Track modes

Tracks can bsg
(OTP). Figure
both layers are

Types A shall
Types B may &

In PTP mode,
Layer 0 and L3

In OTP mode,
outer diameter
diameter of th
layers, see Fi
reverse directi
the L1 layer in

In any disk ty
30,00 mm 0,

Cross—section of disk in radial direction

Figure 14 — Pit geometry

recorded in two different modes called Parallel Track Rath (PTP) and Opposite Traq
15 shows examples of the PTP and OTP modes. In practice, the lengths of the Data Z
independent of each other.

be recorded in OTP mode only.
e recorded in either mode.

tracks are read from the inside diametéer of the Information Zone to its outside diameter
yer 1, see Figure 15 (B). On both layers, the track spiral is turning from the inside to the

the track starts at the inner-diameter of the Information Zone on Layer 0 and extends
of that layer and then taken.over by the outer diameter of Layer 1 and extends toward th
bt layer. Thus, there shall*be a Middle Zone for layer jumping at the outer diameter d
jure 15 (C). The track. spiral is turning from the inside to the outside on Layer 0 and
pn on Layer 1. In case of SL disks, the track polarity of the dummy layer is identical to
OTP mode.

pe, the radius of the outer edge measured from the centre of the centre hole s
15 mm.

11.9.4 Chann

FI bit length

k Path
bnes of

bn both
butside.

to the
e inner
n both
in the
that of

hall be

The Information Zone shall be recorded in CLV mode. The Channel bit length averaged over the Data Zone

shall be

138,4 nm

+ 1,5 nm for both Type A and Type B

11.10 Rim area

The dimensional tolerances of the rim area shall be specified as follows. See Figure 18.

d15 =59,00 mm min.

dqg = 58,00 mm min.
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h4, ho = 0,10 mm max.
€1, €2 = 0,20 mm max.
e7 = 0,40 mm min.

Even in the rim area, the total thickness of the disc shall not exceed e4. See Figure 18.

11.11 Deflection

The nominal distance of recorded layer LO from the Reference Plane P shall be 1,22 mm = 0,05 mm.
Deviation of that distance from its nominal value due to deflection shall be;

4 0,20 mm within that layer

(0,18 mm peak-to-peak within one rotation

11.12 | Runout

11.12.1 Axial runout

The resgidual tracking error below 10 kHz, measured using the Reference\Sefvo for axial tracking, shall be less
than 0,23 um. The measuring filter shall be a Butterworth LPF, f. (- 3,dB)i 10 kHz, slope: - 80 dB/decade.

11.12.2 Radial runout
The ragdlial runout of tracks shall be less than 0,1 mm, peak-to<peak.

The repidual tracking error below 1,1 kHz, measuredusing the Reference Servo for radial tracking, shall be
less than 0,022 ym. The measuring filter shall’ybe a Butterworth LPF, f. (-3 dB): 11 kHz, slope:

- 80 dB/decade.
The rnms noise value of the residual error_signal in the frequency band from 1,1 kHz to 10,0 kHz, measured
with ar] integration time of 20 ms, usingcthe Reference Servo for radial tracking, shall be less than 0,016 pm.

The measuring filter shall be a Butterworth BPF, frequency range (- 3 dB): 1,1 kHz, slope: + 8() dB/decade to
10,0 kHiz, slope: - 80 dB/decade.

11.13| Label

The label shall be placéd;on the side of the disk opposite the entrance surface for the informatipn to which the
label ig related. The.thickness of the label, e shall not exceed 40 um.

12 Mpchanical parameters of the disk

12.1 Mass

The total mass of the disk, including the clamping plate and the label if any, shall be in the range 2,8 g to 3,5 g.

12.2 Moment of inertia

The moment of inertia of the disk, relative to its rotation axis, shall not exceed 0,0013 g-mz.

12.3 Dynamic imbalance

The dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 0,0028 g-m.
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12.4 Sense of rotation

The sense of rotation of the disk shall be counter-clockwise as seen by the optical system.

13 Optical

parameters of the disk

13.1 Index of refraction

+0,07

The index of refraction IR of the transparent substrate shall be 158

The index of rd

042
-t

fraction of the spacer shall be (IR + 0,10).

13.2 Thickness of the substrate 0

The thickness

Figure 19 speq

of the substrate 0 is specified as a function of its index of refraction.

ifies it for Types A and B.

13.3 Thickness of the spacer

The thickness

Annex | show

pf the spacer shall be within the following range, independent of the disk type.

36,0 pm ~ 50,0 pm
36,0 pm ~ 54,0 ym

5 two ways of measuring this thickness. Within one revolution, it shall not vary by mo

diameter < 57,1 mm

diameter > 57,1 mm

8 um peak-to-peak.

13.4 Angula

The angular d
beam shall ha
parallel conditi
meet the folloy
In radial direc

In tangential ¢

13.5 Birefrin

r deviation

pviation is the angle « between a parallel incident beam and the reflected beam. The i

pn that exists between. the Reference Plane P and the recorded layer. See Figure B.1.
ing requirements when measured according to Annex B.

tion: l.erl = 0,80 ° max.

irectiony \*| a | = 0,30 ° max.

gence of the transparent substrate

re than

ncident

Ve a diameter in the range’0,3 mm to 3,0 mm. This angle includes deflection due to afy non-

It shall

The birefringer

13.6 Reflectivity

ce or the transparent substrate shall be TUU nm max. when measured according to Annex C.

When measured according to Annex D, the reflectivity of all the recorded layer(s) of any disk Type, shall be
18 % to 30 % (PUH with PBS).

On all over the layers LO and L1, the maximum reflectivity and the minimum reflectivity shall satisfy the
following relationship;

Ratio of reflectivity rg shall be 0,33 max (with PBS)
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Rmax: Maximum reflectivity

Rnin: Minimum reflectivity
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Dummy layer
Spacer
Recorded layer LO

Recorded layer L1
Spacer
Recorded layer LO

Recorded jayer L1
Spacer
Recordedlayer LO

Information Zone

A

Substrate 1

. T —

[z A
N NN =

Substrate 0

Inner diameter
-

Readout side

(A) TypeZA

Infofmation Zone

Outer diameter
—..

A

Substrate 1

e

N N
N N ——

Substrate 0

Inner. diameter
-

Readout side

(B) PTP of Type B

Information Zone

A

Outer diameter
—._

Substrate 1

-—————

N

7
N ———

Substrate 0

Inner diameter
-

Readout side

(C) OTP of Type B

Quter diameter
aneely

Data Zone
Lead-in Zone
Lead-out Zone
Middle Zone

MI Backup Zone

A

[ ]
RN
A AASD

Figure 15 — Examples of track paths for Types A and B
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Y
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v

dy

Y
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\
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Y

d1o

Y

d11

Y

di2

\

di3

Y

d14

Y

Figure 16 — Areas of the disk

r
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Figure 17 — Clamping plate
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Figure 18 — Rim area
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Refractive Index

Figure 19 — Thickness of the substrate for Types A and B
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14 Interface between cartridge and drive

14.1 Clamping method

When the cartridge is inserted into the drive, the drive spindle engages the disk. The disk is held against the
spindle by an axial clamping force, provided by the magnetizable material in the hub and the magnets in the

spindle.

The radial positioning of the disk is provided by the centring of the axis of the spindle in the centre hole of the
hub. A hat-shaped turntable of the spindle shall support the disk in its clamping zone, determining the axial

position of the

disk in the case.

14.2 Clampi

The clamping 1

hg force

orce exerted by the spindle on the hub shall not exceed 5,0 N.

14.3 Capture cylinder

The specificati

The capture cy
to be, just prio
the point on ax

The size of th
referred to pe
tolerances of {
centre of the h

L58 = 0,05
above plane Z
L59 =1,90

above plane Z

bns in this sub-clause are referred to Figure 20.
to capture, and with the cartridge constrained as in 10.4.3, The centre of the hole is def
is A at the Reference Plane P. See 11.1 and Figure 16.

p cylinder defines the permissible play of the disk inside its cavity in the case. The cyl
rfectly located and perfectly sized alignment and“location pins in the drive; it inclug

Lib. The bottom of the cylinder is parallel to plane Z, and shall be located a distance

mm min.

The top of the cylinder is located a-distance

mm max.

The radius of the cylinder shall be

R>g = 0,8 fnm max.

and its centre

14.4 Disk pd

The specificati

shall be given by.the nominal values of Lg and L7 in the drive.

sition in"‘operating condition

bns inthis sub-clause are referred to Figure 20.

linder is defined as the volume in which the spindle can expect the centre of the hole in {he hub

ned as

nder is
es the

hose dimensions of the case and the disk whichyare between the two pins mentioned and the

When the disk
shall be

L60 =0,90

above plane Z
with its tilt angl

A2=O,3o

is in the operating condition within the drive, the position of the Reference Plane P of t

mm = 0,13 mm

of the case,
e of

max.

and the axis of rotation shall be within a circle with a radius

Rzg =0,15

40

mm max.
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and a centre given by the nominal values of Lg and L. The disk shall freely rotate in the operating condition at

the scanning velocity.

|
—»%E L60
1

“'~z<l— A2

<
N

Figure 20 — Capture cylinder and disk position in operating condition

*‘! ;
|

L 59

© ISO/IEC 2006 — All rights reserved

41


https://iecnorm.com/api/?name=9d2050dc3522e7a0a3e35441e479f2ea

ISO/IEC 25435:2006(E)

Section 3 — Operational Signals

15 High fre

quency signals

The HF signal is obtained by summing the currents of the four elements of the photo detector. These currents
are modulated by diffraction of the light beam at the pits representing the information on the recorded layer.

Measurements

15.1 Modula

The modulate
Figure 23.

The peak valu

The peak-to-pgak value of the shortest pit or land length shall be /5.

The 0 Level is

These parame

0,48 < j
h

I3

< 0,
l14

144 is the sig
inhomogeneity
denoted as /14

The maximum

, except for jitter, are executed to HF before equalizing.

ted amplitude

1Y} 14 1

b /141 shall be the peak value corresponding to the HF signal before high-pass filtering.

the signal level obtained from the measuring device when no disk is’inserted.

ters shall meet the following requirements.

4

HH

<0,83

15

nal level retrieved from the longest recorded pits. This can vary according to, for e
of the reflectivity and / or birefringence. The maximum and minimum values of /1
Limax @nd l14Hmin respectively.

value of fluctuation ratio shall'tbe as specified in Table 1.

h. See

ample,
4H are

as:
l14Hmax 1/14Hmin
I14H nax
Table 1 — Maximum value of fluctuation ratio
diameter < 57,1 mm diameter > 57,1 mm
Within one disk_ | WIthin one revolution | WIthin one revolution
PUH with PBS 0,33 0,15 0,20

15.2 Signal asymmetry

The signal asymmetry shall meet the following requirement, see Figure 23.

005< (I + 14y )/2 = (I3n + 151 )/2 <045

42
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where

(l14H + I140) / 2 is the centre level of /14

(Isy + I31) / 2 is the centre level of /3.

15.3 Cross-track signal

The cross-track signal is derived from the HF signal, which is used for track counting during seeking process
or track jumping as it carries the information on the polarity of the push-pull tracking signal. The Cross
Tracking Signal (CTS) is defined as the difference between HF signal amplitude on the tracks (/;) and

betwegmmttretracks—(fg) mormmatized by 1z The Tadiattrackingservostatt-beoff formeasurerment of CTS. See
Figure [21.

I3 HF signal amplitudexon the trgck
Ip: HF signal amplitude between the tracks

Io-1
W\/ —> (F5--—22L

la

0 level

HF signal with the radial tracking servo off

Figure 21 —Definition of the Cross Tracking signals

The CTS signal (CTS) shall satisfy the following condition;

C1S>0,28
15.4 Quality of signals

15.4.1 | Jitter

In the |nformation, Zone (see, Clause 26), jitter is defined as the standard deviation ¢ of the time variation of
the digitized.«data passed through the equalizer. As shown in Annex F, the jitter of the leadihg and trailing
edges Js measured to the PLL clock and normalized by the Channel bit clock period. In the layers LO and L1,
Jitter ghallvbe less than 8,0 % for the diameter equal or less than 57,1 mm and less than|9,0 % for the
diameter greater than 57,1 mm. In the dummy layer, Jitter shall be less than 9,0 %.
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15.4.2 Random errors

A row of an ECC Block (see Clause 20) that has at least 1 byte in error constitutes a Pl error. In any
8 consecutive ECC Blocks the total number of Pl errors before correction shall not exceed 280.

15.4.3 Defects

Defects are air

bubbles and black spots. Their diameter shall meet the following requirements:

— for air bubbles it shall not exceed 100 um,

— for black spats causing hirefringence it shall not exceed 200 yum_and

— for black sp

In addition, ovér a distance of 80 mm in scanning direction of tracks, the following requirements shall bq

the total ler

there shall

16 Servo s

The output currents of the 4 quadrants of the split photo detector shown in Figure 24 are identified by

and lg.

16.1 Push-pull signal

The push-pull

push-pull signal I, is defined as a difference between two photocurrents /4 and /,, each of which comg

the detector g
means Ipp = |

voltage throug
be normalized
more or less d

The norma
0,08 <

The maxim

ots not causing birefringence it shall not exceed 300 um.

gth of defects larger than 30 um shall not exceed 300 uym, and

be at most 6 such defects.

gnals

frranged symmetrically with respéct to the scanning direction of the focused laser spqd
- I, where 11 = (I3*lp) and J5.= (I.+l4). See Figure 24. The photocurrents are conve

h trans-impedance amplifiers-and low-pass filtered with a cut off frequency of 30 kHz. |
by /144 to obtain the normalized push-pull signal PPy. Practically, as the push-pull sig
c. offsets, the value.pp.shall also be averaged in measurement. See Figure 22.

ized push-pull signal PPy shall satisfy the following condition;
PPN < 0416
Liny variation of the PPy signal within each recorded layer shall satisfy;

met:

ar Ib’ IC

signal carries information on how the focused laser spot is running off from the track centre. The

bs from

t. This
rted to

p shall
hal has

PPNmax_PPNmin <025

PPNmax + PPumin

44
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Photocurrent

ARER AT YRR —

—l

Figure 22 — The push-pull signal versus radial spot position

Y NN N D AYavavavivivavs VAl X

K K K /', $ K
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114H

1140
Q Level |
Figure 23 — Modulated amplitude
I I P Light beam
\ / Tangential direction
Id \‘/ IC

Figure 24 — Quadrant photo detector
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Section 4 — Data Format

17 Data Format 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,
— an ECC Block,

— a Recordir U Framme;and
— a Physical|Sector.

These steps afe specified in the following clauses.

18 Data Frames

A Data Frame(shall consist of 2 064 bytes arranged in an array of 12 rows each.sontaining 172 bytes
25). The first fow shall start with three fields, called Identification Data (ID), dD,\Error Detection Code
Copyright Management Information (CPR_MAI) followed by 160 Main Data~bytes. The next 10 row
each contain 172 Main Data bytes, and the last row shall contain 168 Main Data bytes followed by fou
for recording ah Error Detection Code (EDC). The 2 048 Main Data bytes-are identified as Dg to D g47.

- 172 bytes >

4 bytes|2 bytes 6 bytes

1D IED CPR_MAI Maif’Data: 160 bytes (Dg to D4s59)

Main Daté® 172 bytes (D1g0 to D331)

Main_Data: 172 bytes (D332 to Dso3)

12
rows

Main Data: 172 bytes (D4 708 to D1 s79)

Main Data: 168 bytes (D4 ggo to D2 047) EDC

4 bytes

Figure 25 — Data Frame

46 © ISO/IEC 2006 — Al rights

Figure
(IED),
s shall
r bytes

reserved


https://iecnorm.com/api/?name=9d2050dc3522e7a0a3e35441e479f2ea

18.1 |

ISO/IEC 25435:2006(E)

dentification Data

This field shall consist of four bytes the bits of which are numbered consecutively from bg (Isb) to b3 (msb).
See Figure 26.

b31 bog b2s bo
Sector Information Sector Number
Figure-26—ldentification-Data-(1B}
or \ 7
b31 b3o b2g bos b27 and bas bas D24
Sector Tracking i Layer
Fofmat type method Reflectivity | Reserved Zone type Dataytype nlmber

Figure 27 — Sector Information of the Identification Data (ID)

The least significant three bytes, bits by to bog, shall specify the sector number in binary notation. The sector
number of the first sector of an ECC Block of 16 sectors.shall be a multiple of 16.

The bifs of the most significant byte, the Sector Information, shall be set as follows.

Bit bos

shall be set to

ZHERO on Layer 0 of DL disks (and-SL disks)

(0]

NE on Layer 1 of DL disks'(and on Dummy layer of SL disks)

Bit byg shall be set to ZERO, ‘indicating read-only data

Bits by
ZE
ZE
O
O

Bit byg—Stattbe-setto ZERO

s and bo7 shall be-set to

RO ZERO in.the’Data Zone

RO ONE in‘the Lead-in Zone
NE ZERO~ in the Lead-out Zone
NE'ONE  in the Middle Zone

Bit bog shall be set to

ZERQO if the reflectivity is greater than 40 % with PBS PUH
ONE if the reflectivity is 40 % maximum with PBS PUH

Bit bsg
Bit bg;

shall be set to ZERO, indicating pit tracking
shall be set to ZERO, indicating the CLV format for read-only disks

Other settings are prohibited in this International Standard.
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18.2 ID Error Detection Code

When identifying all bytes of the array shown in Figure 25 as C;; for i = 0to 11 and j = 0 to171, the bytes of
IED are represented by Cq ; for j = 4 to 5. Their setting is obtained as follows.

5 .
IED(x) = Y Co; x°/ =1(x) x* mod G (x)
j=4

where

3

> 3_'

|(X)= Z(Jo’j x°)
j=0

1
Ge (%)= [[T(x+a")
kEO

a is the primitive root of the primitive polynomial P(x)= x8 +x* +x3 +x234

18.3 Copyright Management Information

This field shall[consist of 6 bytes and may contain copyright managemeént information. An agreement between
the interchangp parties is required to determine the format and the\contents of these bytes, else these bytes
shall be set to FEROs.

18.4 Error Detection Code

This 4-byte fie|d shall contain an Error Detection Code 'computed over the preceding 2 060 bytes of tHe Data
Frame. Considering the Data Frame as a single bitfield starting with the most significant bit of the first|byte of
the ID field an@l ending with the least significantbit of the EDC field, then this msb will be b4g 511 and|the Isb

will be bg. Each bit b; of the EDC is as follows(for i = 31 to O:

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

where
34

I(x)= Z‘b,- x!

i=16p11

G(x)=x32+x31+;\4+1

19 Scrambled Frames

The 2 048 Main Data bytes shall be scrambled by means of the circuit shown in Figure 28 which shall consist
of a feedback bit shift register in which bits r; (msb) to rg (Isb) represent a scrambling byte at each 8-bit shift.

At the beginning of the scrambling procedure of a Data Frame, positions rq4 to rg shall be pre-set to the

value(s) specified in Table 2. The same pre-set value shall be used for 16 consecutive Data Frames. After
16 groups of 16 Data Frames, the sequence is repeated. The initial pre-set number is equal to the value
represented by bits by (msb) to bit by (Isb) of the ID field of the Data Frame. Table 2 specifies the initial pre-set

value of the shift register corresponding to the 16 initial pre-set numbers.
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Table 2 — Initial values of the shift register

The pa
times 4
Data b

D’

@

20 E(

An EC

Initial pre-set | Initial pre-set | Initial pre-set Initial pre-set
number value number value
(0) (0001) (8) (0010)
(1) (5500) (9) (5000)
(2) (0002) (A) (0020)
(3) (2A00) (B) (2001)
(4) (0004) (C) (0040)
(5) (5400) (D) (4002)
(6) (0008) (E) (0080)
7) (Z800) F) (0005)

4| r3frz2| r1|ro| ro | rs | rz (re | rs [ ra\yrs |r2 | r|ro

Y Y \ Y A Y

Sk at each 8 bit shift

Figure 28 —Feedback shift register

rt of the initial value of r7 to rq is taken out as scrambling byte Sg. After that, 8-bit shift is
nd the following 2 047 bytes_shall be taken from r; to ry as scrambling bytes S¢ to Sy
ytes Dy of the Data Frame become scrambled bytes D’y where

= Dk ® Sk forkw=0to2047

stands for Exclusive OR

CC Blocks

C Block is formed by arranging 16 consecutive Scrambled Frames in an array of 192 row

each (

Figure 29). To each of the 172 columns, 16 bytes of Parity of Outer Code are added, tH

epeated 2 047
047- The Main

s of 172 bytes
en, to 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.

Bj,fori=0to 191 and =0 to 171 are bytes from the Scrambled Frames

Bj, for i=192to 207 and j = 0 to 171 are bytes of the Parity of Outer Code

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

© ISO/IEC 2006 — All rights reserved

49


https://iecnorm.com/api/?name=9d2050dc3522e7a0a3e35441e479f2ea

ISO/IEC 25435:2006(E)

Pl
_ 172 bytes P 10 bytes _
4| Boo Bo,1 | +:--- Bo,170 | Bo,171 | Bo,172 | =+ Bo, 181
B1,0 By,1 | v B1,170 | B1,171 | Ba,a72 | v B1, 181
B2, 0 Bo,1 | "t B2 170 | B2,171 | B2 172 | """ B2, 181
192 :
rows .
B1go,0 | B1gg. 1 | *r-- B1sg, 170 | B189, 171| B1sg, 172| - """ B1s9, 181
B190,0 | B1go, 1 | =" B190,170 | B190,171| B1go, 172 == -* B190, 181
vy | Brot,0 | Brgg, 1 | +v-- B191,170 | B191,171| B1o1,172| -+ - - B194\\181
pb A | B192,0 | Bigp, 1 | =---- B192,170 | B192,171| B192,172| ~ - B192, 181
16 . . . . . : .
rows
vy | B2o7,0 | B2o7,1 | =+--- B207, 170 | B207, 171 | B207, 172 | - -+l B2o7, 181
Figure 29 — ECC Block
The PO and P| bytes shall be obtained as follows.

In each of colymns j = 0 to 171, the 16 PO bytes are defiped by the remainder polynomial Ry(x) to fd

outer code RS

p
4

Rj(x)= ]
i
where
191
I_I (X) =
i=0
Gpo(X) =

In each of row

(208,192,17).

07 .
ZB"J x207=1 = 1i(x) x'® mod Gpo (%)
192

191—i
ij X

B

15

H(x+ak)

k=0

code RS (182,

1

179711)

5 j/=°0'to 207, the 10 PI bytes are defined by the remainder polynomial Ri(x) to form th

rm the

e inner

81

Ri(x)= Y B;; "8/ =1;(x) x'° mod Gp(x)
j=172

50
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where

171

i(x)=YB;; x"""/
j=0

9
Gpi(x) = [ J(x+a*)

k=0

4

« is the primitive root of the primitive polynomial P(x) = x8 +x% +x

3

+x% 41

ISO/IEC 25435:2006(E)

21 R

bcording Frames

Sixteem Recording Frames shall be obtained by interleaving one of the 16 PO rows at a time after every

12 row|
for

Thus t
Recorq

:[=i+int[i/12]
=13(-191)-1 and n=j

where int[x] represents the largest integer not greater than x.

and n=j

for i< 191
fori> 192

5 of an ECC Block (Figure 30). This is achieved by re-locating the bytes By, of the ECC) Block as By,

ne 37 856 bytes of an ECC Block are re-arranged into 16 Recording Frames of 2 366 bytes. Each
ing Frame consists of an array of 13 rows of 182 bytés.

B 182 bytes _
4| Boo Bog [-reer Bo, 170 ~»Bb,171 | Boz2 | Bo, 181
13 R IR A I R I I The recordlng
rows frame Ng. 0
B11,0 B4 | o B11,170 | B11,471 | Btz | oo B11, 181
vy | Biozo | Braz1 | - adle- B1g2,170| B1g2, 171 | B1g2, 172 =+ -+ -+ B1g2, 181
' B12,0 Bigg |- B12,170 | B12,171 | B1ga72 | ~or B12, 181
1B AV | The recorgding
rows frame N¢. 1
Brso | Bagq [ Bos, 170 | B23, 171 | Booz 47 | Bos, 181
v B1gz0 | Broz 1 [-+----: B193, 170 | B193, 171 | B1g3, 172 ==+ - - B1g3, 181
A B1so,0 | B1go,1 [ B1so, 170 | B180, 171 | B1go,172| == """ B1s0, 181
13 ................ The recordmg
rows frame No. 15
Bigt,0 | Bgt,1 |- B191,170 | B191,171 | B1o1,172| ==+ B1g1,181
vy | Boo7o | Baoz,q [0 Boo7,170 | B207,171 | Boo7, 172 ==+ Boo7, 181

Figure 30 — Recording Frames obtained from an ECC Block

© ISO/IEC 2006 — All rights reserved
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22 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 byte 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 31.

16 bit Code Words , NRZ > Exclusive NRZI converted pulses
conversion > - OR o
T -t

23 Physicdl Sectors

The structure If a Physical Sector is shown in Figure 32. It shallgonsist of 13 rows, each comprising tw
¢ Frame shall consist of a SYNC Code from Table 3 and 1 456 Channel bits representing the

first, respectively the second 91 8-bit bytes of a row of a'‘Recording Frame. The first row of the Re

Frame is represented by the first row of the Physical Sector, the second by the second, and so on.

Frames. A Sy

T = 1 channel clock period

Figure 31 — NRZI conversion

0 Sync

cording

52

§2 ch. biti P 1 456 ch. bits _ ‘32 ch. biti‘ 1 456 ch.bits
A SY 0 SY 5
SY 1 SY 5
SY 2 SY 5
SY 3 SY 5
SY 4 SY 5
13 SY d SY 6
L ows SY(2 SY 6
SY 3 SY 6
SY 4 SY 6
SY 1 SY 7
SY 2 SY 7
SY 3 SY 7
SY 4 SY 7
<— Sync frame — >+ Sync frame ——»

Figure 32 — Physical sector
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Recording shall start with the first Sync Frame of the first row, followed by the second Sync Frame of that row,

and so on row-by-row.

Table 3 — 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
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 000000006(0010001
SY5 = 0010001001000100 0000000000010001 / 0010001000000100 000000000(0010001
SY6 = 0010010010000100 0000000000010001 / 0010000010000100 0000000000010001
SY7 = 0010010001000100 0000000000010001 / 0010010000000100 EOQCO00000(Y010001
State 3 and State 4
Primary SYNC codes Secendary SYNC codes
(msb) (Isb) (msb) (Isb)
SY0 = 1001001000000100 0000000000010001 / 1001009001000100 0000000000010001
SY1 = 1000010001000100 0000000000010001 / 1000010000000100 000000000(0010001
SY2 = 1001000001000100 0000000000010001 / ,1001000000000100 000000000(0010001
SY3 = 1000001001000100 0000000000010001 /~4000001000000100 000000000(0010001
SY4 = 1000100001000100 0000000000010001 /» 1000100000000100 000000000(0010001
SY5 = 1000100100000100 0000000000010004 “/ 1000000100000100 0000000000010001
SY6 = 1001000010000100 000000000001@601 / 1000000001000100 0000000000010001
SY7 = 1000100010000100 00000000000840001 / 1000000010000100 000000000(0010001

24 Suppress control of the d.c. component

To ensure a reliable radial tracking and a reliable detection of the HF signals, the low frequency
stream| of Channel bit patterns should be kept as low as possible. In order to achieve this, t

content of the
ne Digital Sum

Value {DSV, see 4.3) shalllbe kept as low as possible. At the beginning of the modulation, thg¢ DSV shall be

set to (.
The different ways‘of diminishing the current value of the DSV are as follows.

a) Choicé of SYNC Codes between Primary or Secondary SYNC Codes

b) Farthie 8-bit bytes in the range 0 to 87, the Substitution table offers an alternativ

b 16-bit Code

Word for all States

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

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

In order to use these possibilities, two data streams, Stream 1 and Stream 2, are generated

L requirement

for each Sync

Frame. Stream 1 shall start with the Primary SYNC Code and Stream 2 with the Secondary SYNC Code of
the same category of SYNC Codes. As both streams are modulated individually, they generate a different
DSV because of the difference between the bit patterns of the Primary and Secondary SYNC Codes.

In the cases b) and c), there are two possibilities to represent a 8-bit byte. The DSV of each stream is
computed up to the 8-bit byte preceding the 8-bit byte for which there is this choice. The stream with the
lowest | DSV | is selected and duplicated to the other stream. Then, one of the representations of the next

© ISO/IEC 2006 — All rights reserved
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8-bit byte is entered into Stream 1 and the other into Stream 2. This operation is repeated each time case b)

or c) occurs.

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

1)

Compare the | DSV | s of both streams.

If the DSV | of the stream in which case c) occurs is smaller than that of the other stream, then

the stream in which case c) has occurred is chosen and duplicated to the other stream. One of the
representations of the next 8-bit byte is entered into this stream and the other into the other

2)
stream.
3) If the | DS
then casq

In both cases
implementatid

The procedur

1) Atthe en
whole Sy

If this DS
Sync Fra
the chang

During the DS
it is recomme

2)

e for case a) shall be as follows;

 of a Sync Frame, whether or not case b) and or case c) havéloccurred, the DSV
nc Frame is computed and the stream with the lower | DSV |(i8,'selected.

V is greater than + 63 or smaller than -64, then the SYNC’Code at the beginning
me is changed from Primary to Secondary or vice versa. If this yields a smaller |

hded that the count range for the DSV be at least from - 1 024 to + 1 023.

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

b) and c), if the IDSV |s are equal, the decision to choose Stream rl-or Strea
n-defined.

e is permanent, if the | DSV | is not smaller, the origihal SYNC Code is retained.

V computation, the actual values of the DSV may vary between - 1 000 and + 1 00

tream,

m 2 is

of the

of the
DSV |,

D, thus

54
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Section 5 — Format of the Information Zones

25 General description of an Information Zone

The Information Zone shall be divided in three parts: the Lead-in Zone, the Data Zone and the Lead-out Zone.

In SL disks and in DL disks in PTP mode there is one Information Zone per layer. In DL disks

in OTP mode,

there is only one Information Zone extending over two layers. In DL disks in OTP mode, the Information Zone

has a Middle Zone in each layer to allow the read-out beam to move from Layer 0 to Layer 1.

See Figure 15

(C). 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.

26 Layout of the Information Zone

The Information Zone of SL disks and of DL disks in PTP mode shall be sub-divided as“specifie

26.1 Physical Sector numbering

Type A disk:

In Type A disk, physical sector of the LO layer is numbered in the‘'same way as that of Type
mode [s. The last address of LO layer shall be a multiple of 16> The dummy layer shall fg
physical sector numbering rule as the L1 layer of Type B disk i OTP mode does.

Type B disk in PTP mode:

In each information layer, the physical sector address begins at the innermost radius of the le
incremented along the track spiral, through the data zone, up to the last value at the outermo
Lead-gut zone, independent of the layer numbet, The last address of each layer shall be a multi
Type B disk in OTP mode:

In the LLO layer, the sector address begins at the innermost radius of the Lead-in zone and incr

H in this clause.

B disk in PTP
llow the same

hd-in zone and
5t radius of the
ple of 16.

bmented along

the tragk spiral, through the data zone, up to the last value at the outermost radius of the migdle zone. The

last address of LO layer shall-be”a multiple of 16. Sectors having addresses that are one’s
each ofher shall be at approximately the same radius but in different layers. The radial differen
sectorg shall be less than 20,5 mm. In the L1 layer, the sector address shall begin as a multig
outermlost radius of the.data zone and shall be incremented along the track spiral, through the
to the Ipst value at the‘innermost radius of the lead-out zone.

complement of
e of these two
le of 16 at the
data zone, up
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Physical sector number: Type A (Single layer)

T Address on Dummy layer
Lead-out Zone Data Zone Middle Zone
[ A RN | Dummy
[ . I LO
Lead-in Zohe Data Zone Ml Backup Zohe Lead-outiZone
/7 Address on LO layer
2FFFFh  30000h —  » Radius

Physical sector number: Type B (PTP)

Lead-in Zone Data Zone Lead-out Zone

[

[ s LO
Lead-in Zone Data Zone Ml Backup Zohe Lead-out:Zone
/7 Address on both layers
2FFFFh  30000h —  »Rddius

Physical sector number: Type B (OTP)

T Address on L1 layer,
Lead-out Zone Data Zone Middle Zone
[ Z Y, IRRRRRRR0eenons ] L1
| , ~ =11 L0
Lead-in Zope Data Zone Ml Backup Zone Middie Zone
— Addressyon LO layer
2FFFFh  30000h — » Radius

Figure 33 — Physical Sector numbering on Type A and Type B

26.2 Lead-in Zone
The Lead-in Z¢ne is the innermest.zone of the Information Zone. It shall consist of the following parts:

— Initial Zong,
- Ml Zone
— Control DgtaZene, and
— Buffer Zon

See Figure 34.

The Sector Number of the first Physical Sector of each part is indicated in Figure 34 in hexadecimal and in
decimal notation.
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Initial Zone

In all Physical Sectors
the Main Data is set to (00)

ISO/IEC 25435:2006(E)

26.2.1

Sector No. 192 511 Sector No. (02EFFF)
Sector No._ 192 512 Sector No(Q2FEQQD)
MI Zone
512 Physical Sectors
Sector No. 193 024 Sector No. (02F20D)
Control Data Zone
3 072 Physical Sectors
Sector No. 196 096 Buffer Zone Sector No. (02FEQQ)
512 Physical Sectors
with the Main Data setto (00)
Sector No. 196 608 Sector No. (030000)
Data Zone
Figure 34 — Lead-in Zone
Initial Zone

The Main Data of the Data Frames eventually recorded as Physical Sectors in the Initial Zone §

set to
Howey
Sector

26.2.2

This fi

MI Zone

determ

00). This International*Standard does not specify the number of Physical Sectors in t
er, the Sector Numpber of the first Physical Sector of the Data Zone is large enough so
Number 0 to qceur in the Initial Zone.

bld, consists of 512 physical sectors. An agreement between the interchange parties

hall have been

Ie Initial Zone.

s to prevent a

is required to

ine\the format and the contents of these bytes. Else all these bytes shall be set to (00).

26.2.3

Buffer Zone

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

26.2.4 Control Data Zone

This zone shall consist of 3 072 Physical Sectors from 192 ECC Blocks. The content of the 16 Physical
Sectors of each ECC Block is repeated 192 times. The structure of a Control Data Block shall be as shown in

Figure

35.

© ISO/IEC 2006 — All rights reserved
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Relative
sector number

0 Physical format information
2 048 bytes

4 Disc manufacturing information
2 048 bytes

2

Copyright information
14 x 2 048 bytes

15

Figure 35 — Structure of a Control Data Block

26.2.41 Physical format information

This informatign shall comprise the 2 048 bytes shown in table and described below.

Table 4 — Physical format information

Byte Number Contents Number of bytes
0 Disk Category and Vérsion Number 1

1 Set to alFZEROs 1

2 Disk Structure 1

3 Recorded Density 1

4 -15 Data Zone Allocation 12

16 Set to all ZEROs 1

17-18 Media Attribute 2
19,2047 Set to all ZEROs 2029

Byte 0 - Disk Category and Version Number

Bits bg to bz shall specify the Version Number:
They shall be set to 0000, indicating the standard this International Standard proposes.
Bits by to b7 shall specify the Disk Category:

These bits shall be set to 1000, indicating a read-only disk, and other settings are prohibited by this
International Standard.
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Byte 1 - Disk Size and Maximum Transfer Rate
This byte shall be set to all ZERO
Byte 2 - Disk Structure

Bits bg to bs

They shall be set to 0001

Bit by shall specify the track path

if set to ZERO, it specifies PTP on DL disks or SL disks.
if set tp ONE, it specifies OTP on DL disks

Bits b4 and bg shall specify the disk Type

if set tp 00, they specify Type A

if set tp 01, they specify Type B

Bit b7 ghall be set to ZERO.

Other gettings are prohibited by this International Standard.

Byte 3|- Recording Density

Bits bd to b3 shall specify the average track pitch;

they shall be set to 0000, indicating an average track pitch of 0,70 ym

Bits b4 to b7 shall specify the average Channel bitdength;

they shall be set to 1110, indicating an average~-€hannel bit length of 0,139 pym.
Other gettings are prohibited by this International Standard.

Bytes #4 to 15 - Data Zone Allocation

Byte 4|shall be set to (00).

Bytes p 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 P to 11 shall.specify the Sector Number of the last Physical Sector of the Data Zong
Byte 1R shall he set to (00)

Byte 1B tot5.shall be set to (00) on SL disks and DL disks in PTP mode, and to the Secfor Number of
the IasIt Rhysical Sector of Layer 0 on DL disks in OTP mode.

Byte 16

Shall be set to (00).

Bytes 17 to 18 - Media Attribute

This 2-byte field may be used for media attribute information. An agreement between the interchange

parties is required to determine the format and the contents of these bytes, else these bytes shall be
set to ZEROs.
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Bytes 19 to 2 047

This 2 029-byte field shall be set to all (00) and other settings are prohibited by this International

Standard.

26.2.4.2 Disk manufacturing information

This 2 048-byte field shall be set to all (00) or may contain disk manufacturing information, and may be
ignored in information interchange.

26.2.4.3 Copyright information

This 28 672-b
information int

26.3 Middle

yte field shall be set to all (00) or may contain copyright information, and may be-igh
brchange.

Zone

The Main Data of the Data Frames eventually recorded as Physical Sectors in the. Middle Zone shg

been set to (0
Zone. But it sh

26.4 Lead-o

The Main Dats
been set to (0
Zone. But in ¢
diameter.

D). This International Standard does not specify the number of Physical Sectors in the
all extend at least to 58,2 mm in diameter.

it Zone
of the Data Frames eventually recorded as Physical-Sectors in the Lead-out Zone shg

ase of LO layer of SL disks and DL disks in PTRP.mode, it shall extend at least to 58,2

26.5 MI Backup Zone

The content of

The MI Backu
data field shall

01 wh
11

The maximum

wh

this zone shall be identical to that of\MI Zone.

b Zone shall follow the Data zgne’in layer O of any disk Type. The bits bog and by7 in ID
be set to;

bn this zone is followed by the Lead-out Zone

bn this zone is followed by the Middle Zone

diameter of the M| Backup Zone shall be 56,1mm.

bred in

Il have
Middle

Il have

). This International Standard does not specify thesnumber of Physical Sectors in the L¢ad-out

mm in

of this
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Annex A
(normative)

Compliance test

A.1 Test method

The co
case i
the car

A2 L

The log

A.3 Test gauge

The te
to the
(see Fi
Posts

Dy
D
H;

The to

C

Posts |

O

fnpliance test checks the flatness and TlexIbINty of the case by forcing the four reference
to a plane. The test is made by placing the cartridge on the supports of a gauge and-app
fridge opposite to the supports.

ocation of the four reference surfaces

ation of the four reference surfaces S1, S2, S3 and S4 is defined in/10:3.4 and Figure 4.

5t gauge consists of a base plate on which four posts'R4, P2, P3 and P4 are fixed so as
four surfaces S1, S2, S3 and S4, respectively {see Figure A.1). The dimensions
gure A.2):

P1 and P2
1=56mm+0,1 mm
-0,02mm
D = 3,60 mm
-0,07 mm

1=3,0+£0,1 mm

p of the posts shall-be:chamfered by
A1 =0,5+0,%mm

P3 and P4

Az =4,0 mm = 0,1 mm.

surfaces of the
lying forces on

to correspond
are as follows

After assembly, the upper annular surfaces of the four posts shall lie between two horizontal planes spaced

0,01 m

m apart.

A.4 Vertical downward force

The cartridge shall be placed with its reference surfaces onto the posts of the horizontal gauge. A vertical
downward force Fc shall be exerted on the cartridge opposite each of the four posts.
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A.5 Requirements

Under the conditions of xA.4, three of the four surfaces S1 to S4 shall be in contact with the annular surface of
their respective posts, and any gap between the remaining surface S and the annular surface of its post shall
not exceed 0,3 mm without Fc and 0,1 mm with Fc of 0,5N.

Figure A.1 —'Test gauge

Dp1

Y

Ha1

Figure A.2 — Dimensions of Test gauge
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Annex B
(normative)

Measurement of the angular deviation a

The angular deviation is the angle « formed by an incident beam perpendicular to the Reference Plane P with
the reflected beam. See Figure B.1.

For me
the cla

Recorded-laye

Entrance surface

4 < <P>
\ Reflected beam
Incident beam E

Figure B.1 ~=Angular deviation o

Substrate 1
Substrate 0

asuring the angular deviation axthe disk shall be clamped with the magnetic force spec
mping zone extending from diameter 12, 0 mm to 16,4 mm.
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Annex C
(normative)

Measurement of birefringence

C.1 Principle of the measurement

In order to m
retardation is n

The orientatior
0 = y- /4
where y is the

The ellipticity e

heasured by observing the ellipticity of the reflected light.

Radial direction

Figure C.1 — Ellipse with ellipticity e = b/a and orientation 0

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

angle between, the optical axis and the radial direction.

= b/a is(@function of the phase retardation &

e= tan{—1
2

ezl

easure the Dbiretringence, circularly polarized light in a parallel beam 1S used.

phase

(C1)

(C2)

When the phase retardation §is known the birefringence BR can be expressed as a fraction of the wavelength

BR:L
2m

o nm

(C3)

Thus, by observing the elliptically polarized light reflected from the disk, the birefringence can be measured
and the orientation of the optical axis can be assessed as well.
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C.2 Measurements conditions

ISO/IEC 25435:2006(E)

The measurement of the birefringence specified above shall be made under the following conditions.

Mode of measurement in reflection, double pass through the substrate

Wavelength A4 of the laser light
Beam diameter (FWHM)
Angle g of incidence in radial direction

relative to the radial plane perpendicular

660 nm £ 5 nm

1,0 mm £+ 0,2 mm

to the Reference Plane P
Clampjng and chucking conditions
Disk nmounting

Rotatipn

Tempe

C3 E

rature and relative humidity

xample of a measuring set-up

7,0°+0,2°

as specified by Annex B
horizontally

less than 1 Hz

as specified in 8.1.1

Whilst this International Standard does not prescribe a specific dévice for measuring birefringence, the device
shown[schematically in Figure C.2 as an example, is well suijtéd for this measurement.

Photo detector
Laser @

) ! % Collimation lens

Rotating analyzer

Polarizer
e
Q- W. P B

\

Disk

I

Bigure C.2 — Example of a device for the measurement of birefringence

Light fromma taser-source, cotfimmatedinto a potarizer { extinction ratio = o= Y, 1S Tade circatar by a A/4 plate.
The ellipticity of the reflected light is analyzed by a rotating analyzer and a photo detector. For every location
on the disk, the minimum and the maximum values of the intensity are measured. The ellipticity can then be
calculated as

62 — min (C4)
Imax
Combining equations Il, Ill and IV yields

BR = A/4 - A/Trxarctan flm—'”
Imax
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ISO/IEC 25435:2006(E)

This device can be easily calibrated as follows

Imin is set to 0 by measuring a polarizer or a /4 plate,

Imin = Imax when measuring a mirror

Apart of the d.c. contribution of the front surface reflection, a.c. components may occur, due to the
interference of the reflection(s) of the front surface with the reflection(s) from the 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 D
(normative)

Measurement of light reflectance

D.1 Calibration method

ISO/IEC 25435:2006(E)

A good reference disk shall be chosen, for Instance U,4 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

Rint

, ><

Figure D.1 — Reflectance calibration

In this|figure the following applies.

I =|ncident beam

r = reflectance of the entrance surface

Rs = main reflectance of the recorded layer

Rint = pther reflectances of'the entrance surface and of the recorded layer
R// = measured valug, using the arrangement of Figure D.1

R// =+ Rs + Rint

r=((n-1)/ (n+1) )2 where n is the refraction index of the substrate

Rs = R/ » F=Rint

R, = | H—rs——tRA—r

The reference disk shall be measured on a reference drive and mirror measured by the focused beam is

equated to Rs 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.

Measure the reflective light power Dg from the reference disk with calibrated reflectivity Rs.
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