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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
establish i izati i i i i v =C
technical fommittees collaborate in fields of mutual interest. Other international organizations, governnental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, ISO 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 Internatiopal
Standardd adopted by the joint technical committee are circulated to national bodies fér yoting. Publication fas
an International Standard requires approval by at least 75 % of the national bodies easting a vote.

Attention [s drawn to the possibility that some of the elements of this document'may be the subject of patent
rights. ISQ and IEC shall not be held responsible for identifying any or all such_patent rights.

ISO/IEC 25435 was prepared by Ecma TC 31 (as ECMA-365) and wasvadopted, under a special “fast-trgck
procedure’’, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its approyal
by nationgl bodies of ISO and IEC.
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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,

3

mm.-and 356 mm media. Numerous standards have bheen developed h_\,/ TC 31 and published by Ecma

Int
Int

Th
Cco
E(

In
60

Th
En

ernational, almost all of which have also been adopted by ISO/IEC under the fast-track pre
ernational Standards.

e need for further miniaturization had been recognized for use in portable electronic devices as
nsumer acceptance of products based on previous Ecma CD-ROM and DVD-Read-Only Disk
LMA-130, ECMA-267, ECMA-268 respectively.

October 2004 a group of companies proposed to TC31 to develop an International Standard f
mm optical ROM disk. TC31 adopted this project and started the standardization work.

is disk is identified as Universal Media Disc (UMD™). (UMD™ c¢s“the trade mark of Sony
tertainment Inc.)

cedure as

a result of
standards,

br the first

Computer
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INTERNATIONAL STANDARD ISO/IEC 25435:2006(E)

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

Section 1 — General

1| Scope
THis International Standard specifies the mechanical, physical and optical characteristics of a 60 lmm, read-
only ODC having a maximum capacity of 1,8 Gbytes. It specifies the physical format, the qudfity of the
recorded signals, the format of the data and its modulation method,( thereby allowing for ipformation
inferchange by means of such ODCs.

THis International Standard specifies two types of ODCs, Type A and Fype B:
Type A: Single layer disk with maximum recorded capacity of 0,9 G-bytes;
Type 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 spegifications of the structure and labeling of the infofmation on
theé interchanged 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 conformancg with this
Infernational Standardif it-meets the mandatory requirements specified for its Type.

2.2 Generating system

A generating\system shall be in conformance with this International Standard if the ODC it genefates is in
accordaneewith 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 16143-1:2004, 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 purposes of this document, the following terms and definitions apply.

4.1
channel hit
elements py which, after modulation, the binary values ZERO and ONE are represented on the disk by pits

4.2
clamping|zone
annular part of the substrate within which a clamping force is applied by a clamping device

4.3
Digital SYym Value
arithmetic|sum obtained from a bit stream by allocating the decimal value 1 to bits.set to ONE and the decimal
value -1 t@ bits set to ZERO

4.4
Disk Refgrence Plane
plane defined by the perfectly flat annular surface of an ideal spindle<onto which the Clamping Zone of the
disk is clamped, and which is normal to the axis of rotation

4.5
Dual Layer disk
optical digk with a single entrance surface that gives acgess to a pair of recorded layers LO and L1 which gre
located or] substrates 0 and 1 respectively

4.6
dummy layer
recorded [ayer located on substrate 1 whose'main data is all (00), i.e. dummy data

4.7
entrance surface
surface of{substrate 0 onto which the optical beam first impinges

4.8
optical disk
disk that gccepts andsretains information in the form of pits in a recorded layer that can be read by an optigal
beam

49
physical fector number
serial number allocated 1o physical sectors on the disk

410
pit
embossed feature of the recorded layer which influences the optical phase of the incident light

4.1

read-only disk

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

2 © ISO/IEC 2006 — All rights reserved
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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

snia able parts

Sihgle Layer disk
optical disk having a single user data layer recorded on substrate 0, with substrate 1 containing only dummy
data

4.16
spacer
trgnsparent layer placed between two recorded layers or between a recorded\layer and a dummy layer

417
sybstrate
layer of the disk which provides mechanical support of the recorded\ayer(s)

418
sybstrate 0
supstrate located on the optical entrance side through. which the optical beam accesses the recorded layer(s)

419
sybstrate 1
supstrate located on the opposite side from the optical beam and is bonded to substrate 0, having{no optical

annular area-of the disk

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 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.

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

— In eag¢h 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\significant
bit (Isp).

— Bit b(Bn-1) is recorded first.

5.2 Names

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

6 Listjof acronyms

a.c. alternate current

BP Byte Position

BPF Band Pass Filter

CLv Constant Linear Velocity

CPR_MAI  Copyright Management Information

d.c. direct current

DL Dual Layer

DSV Digital Sum Value

ECC Error Correction Code
EDC Error 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 — All rights reserved
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LSB Least Significant Byte
Isb least significant bit

Mi Media Information

MSB Most Significant Byte
msb most significant bit
NRZ—NomReturmto Zero
NRZI Non Return to Zero Inverted
oTP Opposite Track Path
PBS Polarizing Beam Splitter
PE Phase Encoded

Pl Parity of the Inner

PUL Phase-Locked Loop

PO Parity of the Outer

PH Push-Pull

PTP Parallel Track Path
PUH Pick Up Head

RIN Relative Intensity Noise
RUL Run Length Limited

R$ Reed-Solomon

RZ% Return to Zerp

SL Single-tayer

SYNC Synchronisation

7| ,General description of the ODC

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

fol

©l

lowing Types (see Figure 1):
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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

Dummy layer

Recorded layer LO

Substrate 0

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 Enyironments

8.1.1 Teai CllVilUlllllelli

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
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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.

Digks used for dafa inferchange shall be operafed under the following conditions, when mounied. i 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 envirenmeént fgr at least
twp hours before operating.

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

sudden change of relative humidity : 30 % max.

THere shall be no condensation of moisture on the disk.

8.1.3 Storage environment

THe storage environment is the environmentmhere the air immediately surrounding the optical disk shall have
the following properties.

temperature :-20°Cto50°C
relative humidity 5% 1090 %
absolute humidity 1 g/m3 to 30 g/m3
atmospheric pressure : 75 kPa to 106 kPa
temperature variation : 15 °C/h max.
relative 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


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

ISO/IEC 25435:2006(E)

8.3 Flammability

The disk shall be made from materials that comply with the flammability class for HB materials, or better, as

specified i

n 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|

9.1 Pic

The optic
characteri
Figure 2.

defined in this clause.

k Up Head

al system for measuring the optical parameters is shown in Figure 2. As far \as” the opti
stics described in this clause are satisfied, the optical set-up may differ fromone described

influencing the accuracy of measurement. The combination of the polarizing beam splitter C with the quart

wave plat
splitter C

difference|
and read-
circle the

focused o
and b eq
conjugate

shall have a p-s intensity/reflectance ratio of at least 100. Optics’G—generates an astigmdg
and collimates the light reflected by the recorded layer of the optical disk F for astigmatic focusi
put. The position of the quadrant photo detector H shall be adjusted.so that the light spot become
centre of which coincides with the centre of the quadrant photo-détector H when the objective lens
h the recorded layer. An example of such a photo detector His'shown in Figure 2. The dimension
al M times 7,7 uym to 9,3 ym, where M is the transversalkmagnification factor from the disk to
plane near the quadrant photo detector H.

cal
in

The detected light reflected from the entrance surface of the disk shall be (minimized so as not

or-

b D separates the incident optical beam and the beam reflected by the-optical disk F. The beam

tic
ng
b a
s
5 a
its
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Read Channel

la, Ib, Ic, Id +

A

: ]

Quadrant photp, déetector H

b

\ \
V |V

A C F

A Laser diode F Optical disk

B Collimator lens method G Optics for'the astigmatic focusing method
C Polarizing beam splitter H Quadrant{photo detector

D Quarter-wave plate la, Ib, Ic, Id Outputfrom the quadrant photo detector
E Objective lens J d. cx*Coupled amplifier

Figure 2 — Optical system for PUH

THe characteristics of the PUH shall be.as follows.

- Wavelength (1) 660 nm + 5 nm

- Rolarization circular

- Rolarizing beam splitter. shall be used unless otherwise stated
- Numerical apertare 0,64 + 0,01

- Uight intensity at the rim of

the pupil-of the objective lens 30 % to 40 % of the maximum intensity level in radial djrection,
and over 85 % of the maximum intensity level in tangential
direction

- Wave front aberration after passing
through an ideal substrate 0,033 4 rms max

- Normalized detector size on a disk 60 pm2 <S/M?<87 um2
where S is the total surface of the photo detector of the
PUH and M is the transversal magnification.

- Relative intensity noise (RIN) - 134 dB/Hz max.

© ISO/IEC 2006 — All rights reserved 9
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here
IN = 10 |Og (Pac/Pdc)

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 jvelocity at a Channel bit rate

of 26,15625 Mbits/s for any disk Type: 3,62 m/s = 0,03 m/s
Clamping [force 1,0N~25N

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

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

Tracking method push-pull method

9.3 Normalized servo transfer function

In order tq specify the servo system for axial and radial tracking, a function)Hs is used (equation 1). It specif

the nomir

19,8 Hz td 10 kHz.

where
w =2nf

wg = 27fy

i=y-1

2 22

fo is the  dB crossover frequency of the open loop transfer function. The crossover frequencies of t
lead-lag network of the sefvo are given by

lead brea

lag break

k frequency: f1 =17 x1/3

frequengy: fp=fhx3

9.4 Reilerence Servo for axial tracking

For an open loop transfer function H of the Reference Servo for axial tracking, T+HT is Timied as

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

he

schematically shown by the shaded surface of Figure 3.

10
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Gain (dB)
100

73,4

53,4
41,6

381

20
o]
A

\®)
(')(1/
- 20 19,8 41,2 ‘

1 10 100 1 000 10 000 100 000

Frequency (Hz)

Figure 3 — Reference Servo for axial tracking

o
)

gndwidth 100 Hz to 10 kHz

| 1 +H | shall be within 20 % of | 1+Hg]| .
THe crossover frequency fo = ag / 2n shall be specified by equation (2), where amax shall be 1,5 times larger

than the expected maximum axial acceleration of 6 m/s®. The tracking error eax shall not exceed 0,23 pym.
THus the crossover frequency fq shall be

fo=— 1 [3Omax _ 1 | 8x15x3 4oy, ()
2\ emax  2m{0,23x10°°

THe axial tracking error-enyax 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 dB'at 41,2 Hz (| 1+Hs | -20 % at 41,2 Hz)
73, 4dBat4T1,ZHz (i ’I+HSi-ZU"/oat4’I,ZHzaddZUdB)
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 — Al rights reserved 1
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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.

Gain (dB)

100

85, 1p--=====-=== -

Bandwidth
[ 1+H |

The cross|

than the
0,022 um,

fo=-

The radial
Bandwidth

| 1+H |

65, 1p-=====----- |

53, 2[----=---o--4
49, 7|77 T

20

N\
N

- 20

A ——

1 1

Figure 4 — Reference Seryo: for Radial Tracking

from 100 Hz to 10 kHz

19,8 41,2
0 1

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

from_19;8 Hz to 100 Hz

00 1 000

Frequency (Hz)

10,000

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

100 000

pver frequency fo = ay / 2n shall b€ specified by equation (3), where amax shall be 1,5 times larger
bxpected maximum radial aecéleration of 3,34 m/s®. The tracking error emax shall not exceed
Thus the crossover frequency fp shall be

1 ,3amax :L 3,34><1,5><2 _42KHz
P11\ emax 20 0,022x10~

tracking erforis the peak deviation measured radially inwards or outwards the 0 level.

49,7 dB at 100 Hz
65,1 dB at 41,2 Hz
85,1 dB at 41,2 Hz

53,2 dB at 100 Hz

Bandwidth from 19,8 Hz to 41,2 Hz

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

(| 1+Hs | -20% at41,2 Hz)

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

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

12

(| 1+Hs | -20% at 41,2 Hz add 20 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 mech

anism may
ction and

THe dimensions of the case shall be referred to three orthogonal Reference Planes X{¥"and Z. The |case shall

b location hole. The centre of the alignment hole shall lie in the X plane. A dimiehsion of a feature
tolone of the planes shall be the shortest distance from the feature to the plane. See Figure 6.

10.3 Dimensions of the case

THe dimensions of the case shall be measured in the test enyvitonment. The dimensions of the
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 to-Figure 7.

THe total length of the case shall be

L41=65,00mm + 0,15 mm

THe distance from the top of the gase to the Reference Plane X shall be

Ly =58,30 mm + 0,10 mm

The total width of the case shall be

L3 =64,00 mm£ 0,10 mm

THe distance from the right hand side of the case to the Reference Plane Y shall be

Lg= 11,50 mm £ 0,10 mm

constrained such that four reference surfaces S1 to S4 lie in plane Z when measuring those dimgnsions of

je centre of
eferenced

g¢ase in an

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 — All rights reserved
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The area surrounded by Ry,
+0,10 mm
Ly =3,00 mm
-0,00 mm

from the top the of the case and

R4=29,90 mm + 0,10 mm

with its cetreeasured 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,A0 mm £ 0,10 mm
The outling edge of the case including the edge on chamfered area shall be rounded by
R5 =030 mm = 0,10 mm
The thickness of the case shall be

Lg= 4,35 mm max.

within the [area bounded by

D1 = 5,00 mm with its centre measured-by
Lg from the Reference Plane X and(L7;"and
Lg=4,0 mm £ 0,10 mm

outside of|the area defined.by D;.

10.3.2 Lagcation.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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e lead-in edges shall be rounded with a radius
+0,00 mm
Rg = 0,20 mm
-0,70 mm

e radius of the inner corner on the bottom of the hole shall be
R7 = 0,50 mm max.

.3.3 Alignment hole

TH

TH

frg

Th
sh

Wi

TH

TH

TH

10

TH

TH

e specifications in this sub-clause are referred to Figure 7.
e centre of the alignment hole shall lie in the Reference Plane X at a distance

L44=41,00 mm £ 0,170 mm

m the Reference Plane Y.

e alignment hole shall have a substantially rectangular shape whose(the right and left edge
prter. Its dimensions shall be
+0,07 mm
L, =3,60 mm
-0,00 mm
+0,20 mm
L13 = 4,60 mm
-0,00mm

The right and left edges shall be arcs of radius
Rg = 1,80 mm min.

h its centre locating on the intersection of the Reference Plane X and the Reference Plane Z.

e location hole shall extend below(plane Z by L.

e edge of both holes shall berounded with a radius Rg.

e radius of the inner corner on the bottom of the hole shall be R;.
.3.4 Reference-surfaces

e specifications in this sub-clause are referred to Figure 8.

e case_shall contain four reference surfaces S1, S2, S3 and S4.

Su

rfacdes S1 and S2 shall be circular with a diameter

D

D3 = 5,60 mm = 0,20 mm

shall be

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

©l

D4 =4,00 mm + 0,20 mm
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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 Sp
The speci
The spind

Ds =1
with its ce

on the cer

The edge

Ry =

indle wind

ications in this sub-clause are referred to Figure 9.
e window shall be circular and its diameter shall be

+0,08 mm
8,00 mm
-0,00 mm

htre shall locate at a distance L7
treline measured from the Reference Plane Y by Lg.

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

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

10.3.6 Hgad window

The specifications in this sub-clause are referred to.Kigure 9.
The head jwindow shall have a substantially rectangular shape bounded by
+0,10 mm
L16 = 35,80 mm
-0,00mm
from the Reference Plane X,
+ 0,20 mm
L17 = 9,80 mm
- 0;000mm
from the Reference Plane Y and
+0,00 mm
L18 41740 mm
-0,70 mm

from the Reference Plane X.

At the left

Lig=

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

2,20 mm min.

from the Reference Plane Z.

16
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e top side of the window shall be chamfered by
+0,10 mm
L20 = 0,60 mm
-0,00mm

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

At

TH

TH

TH

TH

TH

TH

10

TH

Th
dg

TH

+0,155mm
L21 = 36,40 mm
-0,00mm
the left hand side of the window, this chamfered surface shall extend to
+0,10 mm
L22 = 34,5 mm
-0,00 mm

e bottom side of the window shall be chamfered by

Lo3=0,60 mm £ 0,10 mm

e edge made of the bottom side of the window and the left hand side of the case shall be chamfer

Log = 1,50 mm min.

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

R10=1,00 mm = 0,10 mm

e edge made by the chamfered area and the bottomrside of the window shall be rounded by

R11 = 1,00 mm min.

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

R42 = 0,50 mm max.

e edge on the right hand side of the“window on the surface of the case shall be rounded by
R13=0,20 mm = 0,10 mim

.3.7 Detent for mis-insert protection

e specifications_if-this sub-clause are referred to Figure 10.

e right hand-side of the case shall have a detent to prevent the case from being inserted in the dri
wn.

e afed located at a distance

ed by

ve upside-

Los=17,30 mm £ 0,70 mm

from the Reference Plane X and bounded by

©l

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

SO/IEC 2006 — Al rights reserved
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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 [corners on the side of the case shall be rounded by

R15=P,60 mm max.

The inner(corners on the recessed area shall be rounded by
R16 =P,20 mm max.

10.3.8 Ddtent for safe ejection

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

The case ghall have a detent at the right corner at the bottom surface to. prevent from being dropped out of the

cartridge ¢gompartment in the drive while eject operation.

The area pn the corner of the case measured by

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

from the Reference Plane Z shalthe recessed in the substantially rhombic shape defined by

+0,20 mm
L31 = ‘,40 mm
- 0,00 fom

+0,20 mm
L32 = ,80 mm

-0,00 mm

L33 =2,50 mm max.
L34 =4,70 mm £ 0,170 mm
+2°

Ay =150°
_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.

Onteft-hand-side-of-t , " I titewridthoof

+0,15 mm
L35 =280 mm
-0,00 mm
at
+0,00 mm
L36 = 0,70 mm
-0,10mm

measured from the Reference Plane Z, at

L37=42,30 mm £ 0,170 mm

measured from the Reference Plane X.

THe width of L33 shall extend to

L3g=38,70 mm £ 0,15 mm

measured from plane X and shall be narrower as ‘specified by L1g and

+0,00mm
L39 = 1,10 mm
-0,70 mm

Ingide the slot on the left hand side, the case shall have detent of which profile shall be defined by
the straight line (referred as‘kine A) specified by L37,
the arc (referred as AreB) which shall end at distance

Lgo=1,50 mm™t 0,170 mm

measured from Line A,

thT 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 — All rights reserved
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measured from the side of the case and the other end at distance
+0,20 mm
L42 = 1,80 mm
-0,00 mm

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 sped

L4z =

Lag =

measured

the straigh
and Lyg, a

The corng

Rog =

The corng
Ryq =
The corng
Roo =
The corng
Ro3 =

On right h
measured

The width

L45:A

measured

ified by L4» and shall have the other end specified by

B,00 mm = 0,15 mm

and
80,30 mm + 0,15 mm

from X plane,

t line (referred as Line FL) which shall share the one end with Line EL-at the point specified by L
nd the other end with the outline of the case at the point specified by, Ly4-

r made by the outline of the case and Line A shall be rounded by

+0,15mm
0,0 mm
-0,05mm

r made by Line A and Arc B shall be rounded by

0,20 mm max.

r made by Line D and Arc CL shall be roqunded by

1,00 mm £ 0,10 mm

r made by Arc CL and Line EL'shall be rounded by

5,00 mm = 0,170 mm

from plane X.

of L35 shall.extend to

p8,30.mm * 0,170 mm

and side of the case; there shall be a slot with its width of L35 at L37 measured from plane Z, at

fram plane X on the side of the case and shall extend by

+0,15mm

L46 = 1,00 mm

inside the

Inside the

-0,00mm

slot.

slot 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

37
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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 righf hand side of the. case;

the straight line (referred as Line D) which shall connect the Arc B and Arc CR,
the straight line (referred as Line ER), parallel to plane Y with the distance

Lgg=1,40 mm £ 0,10 mm
f

=3
O

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

Lgg = 1,80 mm max.

frgm the Reference Plane X and the other end at the distance L45 and-Lyg from the Reference Plane

the straight line (referred as Line GR), defined as the tangentialline of Arc CR, which shall extend to

crpss point specified L45 and L4g with Line ER,

the straight line (referred as Line FR), which shall connegct the inner edge of the slot specified by L/

and the outline of the case at the point measured by Lys.

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

THe corner made by Line D and Arc ER shall be rounded by Ry;.

THe corner made by Arc CR and'Line GR shall be rounded by Rps.

THe corner made by Lineé GR and Line ER shall be rounded by

R24 = 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
R5'£0,20 mm
-0,00mm

10.3.10 Space for shutter opener

The specifications in this sub-clause are referred to Figure 13.

X7

share the

5 and L46:

The case shall have a recessed area on its left-hand side, in which the shutter opener on the drive is held.

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

Lsz=

measured

the straight line (referred as L) which shall share the one end with L, at the point specified-by Lso and I

and shall

Lsa=

measured

,80 mm min.

from the left-hand side of the case,

pxtend by

0,80 mm = 0,170 mm

from the Reference Plane X in parallel to the Reference Plane Y,

the straigipt line (referred as L) which shall share the one end at the point specified by Ls4 with Ly and sh

extend to

Lss =

measured

Lsg =

measured

the straigh

he point specified by

3,80 mm = 0,170 mm

from the Reference Plane X and

,80 mm min.

form the right-hand side of the case,

t line (referred as L4) which shall sharethe one end with L at the point specified by Lss and Lsg a

shall extend to the head window in parallel tg the Reference Plane Y.

The inters]

Ls7 =
measured
The three

Roe =

The corng

ection of Ly and the headwindow at its chamfered edge specified by L4 shall be locate

6,70 £ 0,170 mm

from the ReferencePlane X.

corners made byl 5 and Ly, Ly and L, L, and Lg4 shall be rounded by

P,00 mm.+/0,10 mm.

r made by L4 and the head window at the chamfered edge on the head window,

all

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 of this
International Standard.

22
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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
Mis-insersion Protection

Reference Surface

Detent-for
Safe Ejectign

Detent for Autoloading

. Alignment Hole
Head Window

Space for Location Hole
Shutter Opener

Figure 5 — General view ©of the case viewed from bottom

Figure 6 — Reference Planes
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Section A - A

Figure 7 — Overall Dimensions
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Figure 8 — Reference surfaces

L1g4
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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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L30—»

Figure 11 — Detent for safe ejection
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Figure 12 — Detent for autoloading
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—

L1g

R26

L= T

Figure 13 — Space for shutter opener

11 Dimensional characteristics of the disk

Dimensional characteristicsrof\the disk are specified for those parameters deemed mandatory for interchanjge
and compatible use of the\disk. Where there is freedom of design, only the functional characteristics of the
elements pre indicated®The enclosed drawings show the dimensional requirements in summarized form. The
different parts of the-disk are described from the centre hole to the outside rim. The dimensions are referred to
a Referenge Plane P/ It is the plane on which the bottom surface of the Clamping Zone rests. See 11.4.
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.1 Overall dimensions

The disk shall have an overall diameter

dq =60,00 mm £+ 0,30 mm

The centre hole of a substrate shall have a diameter

+ 0,025 mm
dy =11,025 mm
— 0,025 mm
THere shall be no burr on the edge of the centre hole of the substrate.

TH
TH

TH

11

e edge of the centre hole shall be rounded off or chamfered. The rounding radius shall:be 0,10
e chamfer shall extend over a height of 0,10 mm max.

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

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

.2 First transition area

the area defined by d, and

d3 = 11,50 mm max.

thé surface of the disk is permitted to be above the Reterence Plane P by 0,05 mm max.

11

TH

11

TH

11

.3 Second transition area

is area shall extend between diameter:ds.and diameter

ds4 = 12,0 mm max.

this area the disk may have-an-uneven surface or burrs up to 0,05 mm max. above the Reference
.4 Clamping Zone

is zone shall exténd between diameter d4 and diameter

ds = 16,2 mm min.

.5 Clamping plate

TH

e-specifications 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

©l

+0,08 mm
e; =130 mm
-0,08 mm

SO/IEC 2006 — Al rights reserved

mm max.

Plane P.
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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 diaméter of the centre hole of the Clamping plate shall be

dg = 150 mm + 0,10 mm

The magrjetic material shall be 1ISO 16143 X6Cr17 Ferritic stainless steel. Clamping plate lshall withstand
clamping force of 5 N.

11.6 Thifd transition area
This area shall extend between diameter d5 and diameter

+0,1mm
dg =16,4 mm

-0,Tmm

The bottofn surface is permitted to be above the Reference Rlane P by 0,05 mm max.

11.7 Fourth transition area

The area $hall extend between diameter dg and diameter

dig=17,4 mm £ 0,1 mm

The dimension of the disk cross section.in.this area shall be designed so that all the specifications concerni
the capture cylinder are satisfied. Se€ 14.3.

11.8 Fifth transition area

The area $hall extend between diameter dig and diameter

di1 = 19,9 mmmax.

In this arefa, the-height of the bottom surface of the disk may be higher than that in the area outside diame
d11 by 0,011 mm, max.

ter

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
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9.1 Sub-divisions of the Information Zone

The main parts of the Information Zone are

the Lead-in Zone
the Data Zone

the MI Backup Zone

TH

wh

In
Zd

TH

Us

the Lead-out Zone

e area extending from dq4 to diameter 28 mm max. shall be used as follows:

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

there shall be the end of the Lead-out Zone on dummy layer of Type A and- L1 layer of Type
mode.

the first case, the Lead-in Zone shall end at diameter

+0,0mm
d12 = 32,0 mm

-0,2mm

ich is identical to the start diameter of the Data Zone.

the second case, the Data Zone shall not extend toward the centre of the disk beyond d12. The
ne shall start after the Data Zone and end between diameters 28,0 mm max. and d.

e Data Zone, starting after the Lead-in Zone-at diameter d4,, shall extend up to the diameter

di3 = 56,0 mm max.

e and structure of the zone between’diameters dq3 and dq4 is as follows.

)

LO layer of any disk Typethe MI Backup Zone shall take over the Data Zone extending to the

58.1mm max. The MI Back(p)Zone shall continue to the Middle Zone in Type B disk in OTP mode
Lead-out Zone in Type Adisk and Type B disk in PTP mode. As for the MI Backup Zone, see 26.5.

@)
an

TH

L1 layer of Type-B'disk in PTP mode the Lead-out Zone shall take over the Data Zone. On du
d L1 layer of Type B disk in OTP mode the Middle Zone shall take over the Data Zone.

e MiddleZone and the Lead-out Zone shall extend to the diameter

d4.=58,2 mm min.

11

B in OTP

Lead-out

b diameter
and to the

mmy layer

.9.2 Track and pits geometry

f |14H level

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.

© ISO/IEC 2006 — All rights reserved
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Track pitch Pits
Information layer L1 Substrate 1 y
1 1 1

1
s I ; 1 1
pacer  — LT L1 LT LT
Information layer LO / \Substrate 0 * A

<

= v 7 =
Inner diameter Outer diameter

Cross—section of disk in radial direction

Figure 14 — Pit geometry

11.9.3 Tr

ck modes

Tracks cdn be recorded in two different modes called Parallel Track Path (PTP) and Opposite Track Path
(OTP). Figure 15 shows examples of the PTP and OTP modes. In practice, the lengths of the Data Zones
both layerp are independent of each other.

Types A

all be recorded in OTP mode only.

Types B npay be recorded in either mode.

In PTP m

pde, tracks are read from the inside diameter of the Information Zone to its outside diameter on b

Layer 0 and Layer 1, see Figure 15 (B). On both jayers, the track spiral is turning from the inside to the outsi

In OTP m|

outer diameter of that layer and then taken over by the outer diameter of Layer 1 and extends toward the inr

diameter

layers, se¢
reverse di
the L1 lay

In any di
30,00 mm

11.9.4 CH

pf that layer. Thus, there shall’be a Middle Zone for layer jumping at the outer diameter on b
e Figure 15 (C). The trackspiral is turning from the inside to the outside on Layer 0 and in
rection on Layer 1. Inccase of SL disks, the track polarity of the dummy layer is identical to that
er in OTP mode.

5k type, the radius of the outer edge measured from the centre of the centre hole shall
+ 0,15 mm;

annel bit length

of

th
de.

ode, the track starts at the inner diameter of the Information Zone on Layer 0 and extends to the

er
th
he
of

be

The Inforr

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

ne

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.

34
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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.

De

11

11

TH

than 0,23 um. The measuring filter shall be a Butterworth LPF, 1. (- 3 dB): 10 kHz, slope: - 80 dB/deq

11
TH
TH
les
-8
TH
Wi

TH
10

11

TH

labpel is related. Thecthickness of the label, e shall not exceed 40 um.

17

12

viation of that distance from its nominal value due to deflection shall be;

1+ 0,20 mm within that layer

0,18 mm peak-to-peak within one rotation
.12 Runout
.12.1 Axial runout

e residual tracking error below 10 kHz, measured using the Reference‘Servo for axial tracking, sh

.12.2 Radial runout

e radial runout of tracks shall be less than 0,1 mm, peak-to-peak.

e residual tracking error below 1,1 kHz, measured using the Reference Servo for radial trackin
s than 0,022 ym. The measuring filter shall\ be a Butterworth LPF, f. (-3 dB): 1,1 kH
0 dB/decade.

e rms noise value of the residual errar, signal in the frequency band from 1,1 kHz to 10,0 kHz,
h an integration time of 20 ms, usingcthe Reference Servo for radial tracking, shall be less than

e measuring filter shall be a Buttefworth BPF, frequency range (- 3 dB): 1,1 kHz, slope: + 80 dB
,0 kHz, slope: - 80 dB/decade.

.13 Label

e label shall be placed-on the side of the disk opposite the entrance surface for the information to

) Mechanical parameters of the disk

.1 Mass

all be less
ade.

y, shall be
1z, slope:

measured
0,016 um.
decade to

which the

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.

©l
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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

007
3

The index

The index
13.2 Thi
The thickn
Figure 19

13.3 Thi

The thickr

Annex | s
8 um peal

13.4 Angular deviation

The angu
beam sha
parallel cqg
meet the f

In radial ¢

of refraction IR of the transparent substrate shall be 158
-013

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

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

specifies it for Types A and B.

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

36,0 pm ~ 50,0 pm diameter < 57,1 mm
36,0 pm ~ 54,0 ym diameter > 57,1 mm

hows two ways of measuring this thickness..\Within one revolution, it shall not vary by more th
-to-peak.

[l have a diameter in the range' 0,3 mm to 3,0 mm. This angle includes deflection due to any nqg
ndition that exists betweegn the Reference Plane P and the recorded layer. See Figure B.1. It sh
pllowing requirements when measured according to Annex B.

irection: Ce| = 0,80 ° max.

In tangenLiaI direction{1 «| = 0,30 ° max.

13.5 Bir

The birefr

fringence of the transparent substrate

ngence of the transparent substrate shall be 100 nm max. when measured according to Annex C.

ar deviation is the angle « between a parallel incident beam and the reflected beam. The incidgnt

n-
all

13.6 Reflectivity

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)

36

© ISO/IEC 2006 — All rights reserved


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

where

Rmax: Maximum reflectivity

Rnin: Minimum reflectivity

ISO/IEC 25435:2006(E)

Dummy layer
Spacer
Recorded layer LO

Recorded layer L1
Spacer
Recorded layer LO
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Figure 15 — Examples of track paths for Types A and B
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Figure 16 — Areas of the disk
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Figure 17 — Clamping plate
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Figure 18 — Rim area
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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 o

the disk in the case.

14.2 Clamping force

The clamy

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

14.3 Capture cylinder

The speci

The captu
to be, just
the point ¢

The size
referred t
toleranceq

ications in this sub-clause are referred to Figure 20.

re cylinder is defined as the volume in which the spindle can expeci-the centre of the hole in the h

prior to capture, and with the cartridge constrained as in 10.4.3.{Fhe centre of the hole is defined
n axis A at the Reference Plane P. See 11.1 and Figure 16.

bf the cylinder defines the permissible play of the disk inside its cavity in the case. The cylinder
b perfectly located and perfectly sized alignment and “ocation pins in the drive; it includes ﬂhe

of those dimensions of the case and the disk whichvare between the two pins mentioned and

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

Lsg =

above pla

Lsg =

above pla

Rag =
and its ce
14.4 Dis
The speci

When the

D,05 mm min.

he Z. The top of the cylinder is located a distance

,90 mm max.

ne Z. The radius of the cylinder:shall be

0,8 mm max.

ntre shall be given bythe nominal values of Lg and L7 in the drive.
k position in.operating condition

ications“in.this sub-clause are referred to Figure 20.

disknis in the operating condition within the drive, the position of the Reference Plane P of the d

shall be

is

he

Lgg = 0,90 mm = 0,13 mm

above plane Z of the case,

with its tilt

A2=O

angle of

,3 ° max.

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

Rog = 0,15 mm max.

40
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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.

|
—»kk L60
1

“'~f<l— A2

Lsg

Figure 20 — Capture cylinder and disk position in operating condition
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Section 3 — Operational Signals

15 High frequency 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, except for jitter, are executed to HF before equalizing.

15.1 Modulated-amplitude

The moddlated amplitude /44 is the peak-to-peak value generated by the largest pit or land length’ See

Figure 23

The peak value /144 shall be the peak value corresponding to the HF signal before high-pass {iltéring.
The peak{to-peak value of the shortest pit or land length shall be /5.

The 0 Levgl is the signal level obtained from the measuring device when no disk is inserted.

These parfameters shall meet the following requirements.

0,48 k e 0,83
14H

LI T

l14

l14H is the signal level retrieved from the longest recerded pits. This can vary according to, for example,

inhomogeheity of the reflectivity and / or birefringence. The maximum and minimum values of /144 &
denoted as /14Hmax and /14Hmin respectively.

The maxithum value of fluctuation ratio shall\bé ‘as specified in Table 1.

as:

l4nhax —MaHmin

14Hmax

=4

e

Table 1 — Maximum value of fluctuation ratio

diameter < 57,1 mm diameter > 57,1 mm

Within one disk

Within one revolution Within one revolution

Do

FaWoYo) O-20.

PUH

skl n
WILUT T DO

o o 4L o
\Vrere) OO \vprav)

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
j ' ' i i i i i i [he Cross
5 (I;) and
CTS. See

I3 HF signal amplitude on the track
Ip: HF signal amplitude between the {racks

Io-1
W\/ —> CTS-—2-2

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;

CTS>0,28
18.4 Quality of signals

15.4.1 Jitter

In[the Information-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 leading gnd trailing
edges is measured to the PLL clock and normalized by the Channel bit clock period. In the layers L0 and L1,
Jitter shall>be less than 8,0 % for the diameter equal or less than 57,1 mm and less than 9,0 |% for the
digméter 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 blagk spots causing birefringence it shall not exceed 200 uym, and
— for blagk spots not causing birefringence it shall not exceed 300 um.
In addition], over a distance of 80 mm in scanning direction of tracks, the following requirements shall be mef:
— the total length of defects larger than 30 um shall not exceed 300 ym, and

— there ghall be at most 6 such defects.

16 SerVo signals

The output currents of the 4 quadrants of the split photo detector shewn in Figure 24 are identified by /I, Ip| I¢
and lg.

16.1 Push-pull signal

The push-pull signal carries information on how the focused laser spot is running off from the track centre. The
push-pull ignal I, is defined as a difference between two photocurrents /1 and /,, each of which comes from

the deteclor arranged symmetrically with respéct to the scanning direction of the focused laser spot. This
means lpg = I4- I, where |1 = (Io*+ly) and 2 ,= (Ic+lq). See Figure 24. The photocurrents are converted|to

voltage through trans-impedance amplifiers.and low-pass filtered with a cut off frequency of 30 kHz. /,, sHall
be normalized by /14 to obtain the nermalized push-pull signal PPy. Practically, as the push-pull signal has
more or less d.c. offsets, the value {py'shall also be averaged in measurement. See Figure 22.
— The ndrmalized push-pull-sighal PPy shall satisfy the following condition;

0,08 < PPy < 0416

— The maximum_variation of the PPy signal within each recorded layer shall satisfy;

PPNmax _PPNmin <025
PFimax + PPNmin
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Photocurrent

M

0 Level

N —

Figure 22 — The push-pull signal versus radial spot position
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Figure 23 — Modulated amplitude
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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 Scra

mbled Frame

- an EC
- aRec
— a Phys

These ste

18 Datd

A Data Fr
25). The f
Copyright
each cont
for record

C Block,
brding Frame, and
ical Sector.

Frames

4 bytes

2 bytes

6 bytes

bs are specified in the following clauses.

172 bytes

ame shall consist of 2 064 bytes arranged in an array of 12 rows eachccontaining 172 bytes (Figu
irst row shall start with three fields, called Identification Data (ID), dD\Error Detection Code (IE
Management Information (CPR_MAI) followed by 160 Main Datd bytes. The next 10 rows sh
hin 172 Main Data bytes, and the last row shall contain 168 Main Data bytes followed by four byfes
ng an Error Detection Code (EDC). The 2 048 Main Data bytes-are identified as Dg to Do g47.

12
rows

IED

CPR_MAI

Maifi Data: 160 bytes (Dg to Dqs9)

Main Data3*172 bytes (D1g0 to D331)

Main Data: 172 bytes (D332 to Dso3)

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

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

EDC

4 bytes

re
D),
all

46

Figure 25 — Data Frame
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18.1 Identification Data

ISO/IEC 25435:2006(E)

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 — Identification Data (ID)
b31 b3o bog bosg b27 and bas b2s b24
Sector Tracking o Laye
Format type method Reflectivity | Reserved Zone type Data)type numbar

THe least significant three bytes, bits bg to bos, shall specify’the sector number in binary notation. ]

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

number of the first sector of an ECC Block of 16 sectors'shall be a multiple of 16.

THe bits of the most significant byte, the Sector Information, shall be set as follows.

Bif bos shall be set to

ZERO on Layer 0 of DL disks (and-SL disks)
ONE on Layer 1 of DL disks {(and on Dummy layer of SL disks)

Bif bys shall be set to ZER@y5indicating read-only data

Bifs bog and b7 shall be set to

ZERO ZERO inthe Data Zone
ZERO ONE (ipthe Lead-in Zone
ONE ZERQO' in the Lead-out Zone
ONE.ONE in the Middle Zone
Bif byg. ‘shall be set to ZERO

ol

he sector

B' I | N £ 4
I UZQ S11diT VT oTL U

ZERQO if the reflectivity is greater than 40 % with PBS PUH
ONE if the reflectivity is 40 % maximum with PBS PUH
Bit bgg shall be set to ZERO, indicating pit tracking

Bit b31 shall be set to ZERO, indicating the CLV format for read-only disks

Other settings are prohibited in this International Standard.

© ISO/IEC 2006 — All rights reserved
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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 re

presented by Cg ; for j = 4 to 5. Their setting is obtained as follows.

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

where

j=4

I(x) 5

GE(X

ais t

18.3 Coj

This field
the interc
shall be s

18.4 Err

This 4-b
Frame. C
the ID fiel

will be by.

EDC

where

I(x) =

G(x)

3 3
. =)
ZCO,/ X
j=0

1
)= T(x+a")
k=0

he primitive root of the primitive polynomial P(x)= x8 + x* + x32 + x%34

byright Management Information
Ehall consist of 6 bytes and may contain copyright management information. An agreement betwe

t to ZEROs.

br Detection Code

nsidering the Data Frame as a single bitfield starting with the most significant bit of the first byte
] and ending with the least significantbit of the EDC field, then this msb will be b4g 511 and the

Each bit b; of the EDC is as follows for i = 31 to 0:

0
X)= Zbi x! =1(x) mod G(x)
i=31

32 )
Zbi X’

i=16511

- x32 %34 x 11

en

ange parties is required to determine the format and the\contents of these bytes, else these byles

field shall contain an Error Detection Code computed over the preceding 2 060 bytes of the Data

of
sb

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.

48
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2(

A

Table 2 — Initial values of the shift register

ISO/IEC 25435:2006(E)

Initial pre-set

Initial pre-set

Initial pre-set

Initial pre-set

D’k = Dk S) Sk

ed

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

r4|r3fr2f{r1|rof ro r7 re |5 rs | rz

@ stands for Exclusive OR

) ECC Blocks

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

Y Y

Y

A

Sk at each 8 bit shift

Figure 28 —Feedback shift register

for k-==.0to 2 047

ECC Block is formed by arranging 16 consecutive Scrambled Frames in an array of 192 rows of
ch (Figure 29). To each of the 172 columns, 16 bytes of Parity of Outer Code are added, then,
resulting 208 rows, 10 byte of Parity of Inner Code are added. Thus a complete ECC Block

th
ZMMWWM&L&_&MMW

e part of the initial value of r7 to rg is taken out as scrambling byte Sj. After that, 8-bit shift is repeated 2 047
times and the following 2 047 bytes/shall be taken from r; to rg as scrambling bytes S4 to Sy g47.
ta bytes Dy of the Data Frame become scrambled bytes D’ where

The Main

172 bytes
o each of
comprises

w number

49
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The PO a

In each o

outer cod¢ RS (208,192,17).

Rj(X

where

1 (x)

Gpo

In each of
code RS

Pl
_ 172 bytes P 10 bytes

A Bo, 0 Bo,1 | v 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 .
B1gg,0 | B1gg, 1 | - B1so, 170 | B1sg, 171| B1sg, 172 =" B1so, 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| -+ - - B1amn 481
PO A | B192,0 | Bigp, 1 | =---- B192,170 | B192,171| B192,172| ~ - B192, 181

16 5 5 5 : : :
rows

vy | B2o7,0 | B2o7,1 | =+--- B207, 170 | B207, 171 | B207, 172 | - s B2o7, 181

Figure 29 — ECC Block

nd Pl bytes shall be obtained as follows.

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

207 .
= ZB"J x207=1 = 1i(x) x'® mod Gpg(x)
i=192

191 191—i
| . -
B ZB,,, X

i=0

15
X) = H(x+ak)
k=0

rows ii=0'to 207, the 10 Pl bytes are defined by the remainder polynomial Ri(x) to form the inr
182,172,11).

er

Ri(x)= Y B;; "8/ =1;(x) x'° mod Gp(x)

50

j=172
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where

171

171-j

li(x)=">"B;; x'""
j=0

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

k=0

4 3

a is the primitive root of the primitive polynomial P(x) = x& + x* + x

+x% 41

ISO/IEC 25435:2006(E)

21 Recording Frames

Sixteen Recording Frames shall be obtained by interleaving one of the 16 PO roys at a time dfter every
12 rows of an ECC Block (Figure 30). This is achieved by re-locating the bytes B;; of the ECC Blog¢k as By, 5

m=i+int[i/12]

and n=j
m=13(i-191)-1 and n=j

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

for i< 191
fori> 192

THus the 37 856 bytes of an ECC Block are re-arranged into’ 16 Recording Frames of 2 366 bytes. Each
Regcording Frame consists of an array of 13 rows of 182 bytes:

B 182 bytes _
bl Boo Bo1 |- Bo,170 }\Bo, 171 | Boja72 | = Bo, 181
13 : I S Y A BT N The recordlng
rows frame No. 0
Bi1,0 | Bit,1 | -rra B11,170 | B11,171 | Bag,a72 | -ooo oo B11, 181
vy | Biozo | Braz1 | -4 -5t B1g2,170| B1g2, 171 | B1g2, 172 =+ -+ -+ B1g2, 181
Y1 Bizo | Blod |- B12,170 | B12,171 | B1ga72 | ~or B12, 181
131 P | The recording
rows frame No. 1
Baso | Bagq [ Bos, 170 | B23, 171 | Booz 47 | Bos, 181
v.-B1gzo | 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 recordlng
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 ol NRZ| converted pulses

23 Physical Sectors

The struc
Frames.

Frame is

52

.

conversion - - OR >

—
A

T = 1 channel clock period

Figure 31 — NRZI conversion

re of a Physical Sector is shown in Figure 32. It shalliconsist of 13 rows, each comprising two Syinc

Sync Frame shall consist of a SYNC Code from Table 3 and 1 456 Channel bits representing the
first, respgctively the second 91 8-bit bytes of a row of atRecording Frame. The first row of the Recording

epresented by the first row of the Physical Segtot, the second by the second, and so on.

32 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
SY d SY 6
B sk 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.

ISO/IEC 25435:2006(E)

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 00000000000:30P01
SY3 = 0000100000000100 0000000000010001 / 0000100001000100 0000000000010P01
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 0000000000010P01
SY5 = 0010001001000100 0000000000010001 / 0010001000000100 0000006000010P01
SY6 = 0010010010000100 0000000000010001 / 0010000010000100 000Q000000010P01
SY7 = 0010010001000100 0000000000010001 / 0010010000000100 6000000000010P01
State 3 and State 4
Primary SYNC codes Secondary SYNC codes
(msb) (Isb) (msb) (Isb)
SY0 = 1001001000000100 0000000000010001 / 1001001001000100 0000000000010P01
SY1 = 1000010001000100 0000000000010001 / 1000010000000100 0000000000010P01
SY2 = 1001000001000100 0000000000010001 / 001000000000100 0000000000010P01
SY3 = 1000001001000100 0000000000010001 A, 1000001000000100 0000000000010P01
SY4 = 1000100001000100 0000000000010001.~/" 1000100000000100 0000000000010P01
SY5 = 1000100100000100 0000000000010001 "/ 1000000100000100 0000000000010P01
SY6 = 1001000010000100 0000000000010001 / 1000000001000100 0000000000010P01
SY7 = 1000100010000100 0000000000610001 / 1000000010000100 0000000000010P01

24 Suppress control of the.d.c. component

Tdq

ensure a reliable radial tracking and a reliable detection of the HF signals, the low frequency content of the

stieam of Channel bit patterns should be kept as low as possible. In order to achieve this, the Djgital Sum

V4
se

TH

a)
b)

lue (DSV, see 4.3) shall be kept as low as possible. At the beginning of the modulation, the DSV shall be
tto 0.

e different ways of diminishing the current value of the DSV are as follows.

Choicé.of SYNC Codes between Primary or Secondary SYNC Codes

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

c)

In

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.

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 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
co

the cases b) and c), there are two possibilities to represent a 8-bit byte. The DSV of each stream is
mputed 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

©l
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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.

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

3) If the IDSV | of the stream in which case c) has occurred is larger than that of the otherstream,
then case c) is ignored and the 8-bit byte is represented according to the prescribed State.

In both cses b) and c), if the DSV |s are equal, the decision to choose Stream (1or Stream 2|is

implementation-defined.

The procédure for case a) shall be as follows;

1) At th¢ end of a Sync Frame, whether or not case b) and or case c) have.oeccurred, the DSV of the
whol¢ Sync Frame is computed and the stream with the lower | DSV |<is‘selected.

2) If thig DSV is greater than + 63 or smaller than -64, then the SYNC Code at the beginning of the
Sync|Frame is changed from Primary to Secondary or vice vefsa. If this yields a smaller | DSV |,
the change is permanent, if the | DSV | is not smaller, the origifal SYNC Code is retained.

During the DSV computation, the actual values of the DSV may-Vary between - 1 000 and + 1 000, thus
it is recommended that the count range for the DSV be at lgast from - 1 024 to + 1 023.
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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’specified in this clause.

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 B disk in PTP
mode is. The last address of LO layer shall be a multiple of 46." The dummy layer shall follow [the same
physical sector numbering rule as the L1 layer of Type B disk inlOTP mode does.

Type B disk in PTP mode:

Inleach information layer, the physical sector address begins at the innermost radius of the lead-in| zone and
ingremented along the track spiral, through the.data zone, up to the last value at the outermost raglius of the
Lead-out zone, independent of the layer number The last address of each layer shall be a multiple gf 16.

Type B disk in OTP mode:

In[the LO layer, the sector address begins at the innermost radius of the Lead-in zone and incremented along
the track spiral, through the dataszone, up to the last value at the outermost radius of the middle gone. The
lagt address of LO layer shall'be a multiple of 16. Sectors having addresses that are one’s complement of
egch other shall be at appréximately the same radius but in different layers. The radial difference of{these two
sectors shall be less than™t:0,5 mm. In the L1 layer, the sector address shall begin as a multiple of 16 at the
outermost radius of the-data zone and shall be incremented along the track spiral, through the datga zone, up
tothe last value at the)innermost radius of the lead-out zone.
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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 — »\Ridius

Physical sector number: Type B (OTP)

T Address on L1 layer
Lead-out Zone Data Zone Middle Zone
[ Z i 4 IRRRRRRR0eenons ] L1
| , . =11 L0
Lead-in Zope Data Zone MI Backup Zone Middie Zone
— Address.on LO layer
2FFFFh  30000h — » Radius

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

26.2 Ledd-in Zone
The Lead{in Zone is the innermast'zone of the Information Zone. It shall consist of the following parts:

— Initial Zone,
— Ml Zonpe
— Contrgl Data_Zone, and

— Buffer|Zone!

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

Th
se
Hq
Se

26

Th
de

.2.1 Initial Zone

.2.2 Ml Zone

Data.Zone

Figure 34 — Lead-in Zone

Sector No. 192 511 Sector No. (02EFFF)
Sector No. 192 512 Sector No. (02F000)
MI Zone
512 Physical Sectors
Sector No. 193 024 Sector No. (02F200)
Control Data Zone
3 072 Physical Sectors
Sector No. 196 096 Buffer Zone Sector No. (02FE00)
512 Physical Sectors
with the Main Data set t6 (00)
Sector No. 196 608 Sector No. (030000)

e Main Data of the Data Frames eventually recorded as Physical Sectors in the Initial Zone shall

t to (00). This International Standard does not specify the number of Physical Sectors in the In
wever, the Sector Number of the first Physical Sector of the Data Zone is large enough so as to
ctor Number 0 to oceUr in the Initial Zone.

is field consists of 512 physical sectors. An agreement between the interchange parties is r
termine:the format and the contents of these bytes. Else all these bytes shall be set to (00).

have been
itial Zone.
prevent a

pquired to

26

2.3 BufferZone

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

26.2.4.1 |Physical format information

This informhation 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 Version 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
19.22047 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 bo to b3
They shall be set to 0001
Bit by shall specify the track path

if
if
Bi

Bi

set to ZERO, it specifies PTP on DL disks or SL disks.
set to ONE, it specifies OTP on DL disks
s bs and bg shall specify the disk Type
set to 00, they specify Type A
set to 01, they specify Type B
b7 shall be set to ZERO.

Ofher settings are prohibited by this International Standard.

By

Bi
th
Bi
th

Ite 3 - Recording Density

s bg to bz shall specify the average track pitch;
by shall be set to 0000, indicating an average track pitch of 0,70 ym
s by to b7 shall specify the average Channel bit length;

by shall be set to 1110, indicating an average-Channel bit length of 0,139 um.

Ofher settings are prohibited by this International Standard.

By

By

By
of

By
By
By

By
th

Ites 4 to 15 - Data Zone Allocation

te 4 shall be set to (00).

tes 5 to 7 shall be set to (030000) to specify the Sector Number 196 608 of the first Physi
the Data Zone

te 8 shall be set to_(00).

tes 9 to 11 shallspecify the Sector Number of the last Physical Sector of the Data Zone

te 12 shall hé.sét to (00)

te 13 tod'5'shall be set to (00) on SL disks and DL disks in PTP mode, and to the Sector N
b |ast Rhysical Sector of Layer 0 on DL disks in OTP mode.

yte-16

By

al Sector

lumber of

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.

©l
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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

This 28 6
informatio|

26.3 Mid

The Main
been set
Zone. But

26.4 Lesd

The Main
been set
Zone. But
diameter.

26.5 Mi
The contel]

The MI B4
data field
01
11

The makxir

Copyright information

72-byte field shall be set to all (00) or may contain copyright information, and may be /ignored
h interchange.

dle Zone
Data of the Data Frames eventually recorded as Physical Sectors in the:Middle Zone shall ha

0 (00). This International Standard does not specify the number of PhysSical Sectors in the Mid
it shall extend at least to 58,2 mm in diameter.

d-out Zone
Data of the Data Frames eventually recorded as Physical. Sectors in the Lead-out Zone shall hg

o (00). This International Standard does not specify the. number of Physical Sectors in the Lead-(
in case of LO layer of SL disks and DL disks in PTR,mode, it shall extend at least to 58,2 mm

Backup Zone
ht of this zone shall be identical to that.of MI Zone.

ckup Zone shall follow the Data zone in layer O of any disk Type. The bits bog and by7 in ID of t
shall be set to;

when this zone is followed’'by the Lead-out Zone

when this zone is fdllowed by the Middle Zone

hum diameter of the\MI| Backup Zone shall be 56,1mm.

n

ve
lle

ve
ut
in

=

S
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Annex A
(normative)

Compliance test

cartridge opposite to the supports.

2 Location of the four reference surfaces

e location of the four reference surfaces S1, S2, S3 and S4 is defined in 10.3.4 and Figure 4.

3 Test gauge
e test gauge consists of a base plate on which four posts:P1; P2, P3 and P4 are fixed so as to ¢
the four surfaces S1, S2, S3 and S4, respectively (see Figure A.1). The dimensions are
be Figure A.2):
sts P1 and P2

Dp1=5,6 mm £ 0,1 mm

-0,02mm
DA2 = 3,60 mm
-0,07 mm

Ha1=3,0+0,1 mm
e top of the posts shall-be-chamfered by
Caq = 0,5 £ 0ANmm
sts P3 and P4
Dp3=4,0 mm £ 0,1 mm.

ef-assembly, the upper annular surfaces of the four posts shall lie between two horizontal plan

ces of the
forces on

orrespond
as follows

bs spaced

0,0tmmmapart:

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.

© ISO/IEC 2006 — All rights reserved
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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

Dag

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

Recordedylayer

Entrahce surface

S 'Y <P>
\ Reflected beam
Incident beam E

Figure B.1 —Angular deviation o

Substrate 1
Substrate 0

Fgr measuring the angular deviation a;-the disk shall be clamped with the magnetic force specified |in 9.2 and
thé clamping zone extending from diameter 12, 0 mm to 16,4 mm.

© ISO/IEC 2006 — All rights reserved 63


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

ISO/IEC 25435:2006(E)

Annex C
(normative)

Measurement of birefringence

C.1 Pri

In order fo measure the birefringence, circularly polarized light in a parallel beam is used. Thé\phgse
retardation is measured by observing the ellipticity of the reflected light.

Radial direction

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

The orienfation @ of the ellipse is determined by the orientation of the optical axis
0 =y-nld (@1)
where y id the angle between\the optical axis and the radial direction.

The ellipticity e = b/a is@function of the phase retardation §

e

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

—

e =

BR=25 nm (C3)
21

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
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 660 nm £ 5 nm
Beam diameter (FWHM) 1,0 mm £ 0,2 mm

Angle g of incidence in radial direction

re|ative to the radial plane perpendicular

to|the Reference Plane P 7,0° £ 0,2°

Clamping and chucking conditions as specified by Annex B
Disk mounting horizontally

Rotation less than 1 Hz
Tgmperature and relative humidity as specified in 8.1.1

C|3 Example of a measuring set-up

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

1 Photo detector
Laser @ !

% Collimation lens

Rotating analyzer

Disk

TSN ¥

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

Lightfrom a laser source, collimated into a polarizer ( extinction ratio ~ 10° ), is made circular by a 4/4 plate.
THe €llipticity of the reflected light is analyzed by a rotating analyzer and a photo detector. For evely 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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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 4—Calibration-method

A good reference disk shall be chosen, for instance 0,4 mm glass disk with a golden reflective’ mirror. This
reference disk shall be measured by a parallel beam as shown in Figure D.1

Rint

, ><

Figure D.1 — Reflectance calibration

Infthis figure the following applies.

-
1

incident beam

reflectance of the entrance surface

q main reflectance of the«ecorded layer

r
R
Rikt = other reflectances of the entrance surface and of the recorded layer
R/ = measured value,~using the arrangement of Figure D.1

RY =r+ Rg + Rint

r3 ((n-1)/ (n+1))2 where n is the refraction index of the substrate

R{ = R/ - £<Rint

R{=F(T-nN2x(R/-nN1I[1-rx(2-R/)]

T raf. il baoll L o £ et A Py adk. ha—f jb H
G TOTOTCTTOCUTOSN T STTIAIT UG TTITCASUTCU U a TOTCTCTTOC UV e aria T o TTITCaSUTrCU— oy thimcTOUU ST eam 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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