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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 par-
ticipate 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-governmental, in liaison with

ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodigs ffor voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.
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ptical disk cartridges for information interchange.
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Annexgs A to G and J form an integral part of this International Standard. Annexes-H and K to N arg for infor-
mation jonly.
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Information technology - Information interchange on 300 mm optical disk cartridges of the write
once, read multiple (WORM) type using the CCS method

1 Scop

This International Standard specifies the characteristics of 300 mm optical disk cartridges (ODC)"“of tht WORM
type praviding for embossed information and for data to be written once and read multiple times.

It speciffes
- the|conditions for conformance testing and the reference drive;

- the| mechanical and physical characteristics of the cartridge, so as to pfovide mechanical interchangeability
beteen data processing systems;

- the|format of the information on the disk, both embossed and userswritten;

- the|optical characteristics of the disk, enabling processing systems to write data onto the disk;

- the/minimum quality of user-written data on the'disk, enabling data processing systems to read datq from the
disk.

Together with the standard for Volume cand File Structure, this International Standard provides for|full data

interchange between data processing systems. Interchange involves the ability to write and read data without
introduding any error.

2 Confgrmance

A 300 mm optical disk/cartridge is in conformance with this International Standard if it meets all mandatory
requirements specified herein.

A drive|claiming conformance with this International Standard shall be able, in the operating environment, to write
on any optical disk cartridge which is in conformance with this International Standard and to read any such optical
disk cartridee-which-has-been-written-with-any-drive-in-conformance with this International Standard

A drive shall not claim conformance if it cannot accept the full range of media conforming to this International
Standard.

3 Normative references
The following standards contain provisions which,through reference in this text, constitute provisions of this

International Standard. At the time of publication, the editions indicated were valid. All standards are subjected to
revision, and parties to agreements based on this International Standard are encouraged to investigate the possibility
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of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of
currently valid International Standards.

IEC 950: 1991, Safety of information technology equipment, including electrical business equipment.

IEC 721-3-3: 1994, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities. Section 3: Stationary use at weatherprotected locations.

4 Definitions

For the pu

4.1 case:

4.2 Clampjng Zone : The annular part of the disk within which the clamping force is applied*by the clay

d

4.3 Contrd
reading the r

4.4 Cyclic
4.5 Defect

4.6 Disk R|

clamping zone of the disk is clamped, and which is normal to the axis of rotation.

4.7 entrang

4.8 Error

4.9 format

4.10 holding feature : The central feature ot the disk which interacts with the spindle of the disk drive to provi

radial centriy

4.11 interle
immune to b

4.12 mark :
form that c
data on the

Management : A method for handling defective areas on the disk

d

ses of this International Standard, the following defimitions apply:

e housing for an optical disk, that protects the disk and facilitates disk interchange.

vice.

| Track : A track containing the information on media parameters and formatnecessary for writin
emaining tracks on the optical disk.

Redundancy Check (CRC) : A method for detecting errors in data.

pference Plane : A plane defined by the perfectly flat annular surface of an ideal spindle on to whig

e surface : The surface of the disk on to which the optical beam first impinges.
Correction Code (ECC) : An error detecting code designed to correct certain kinds of errors in dat;

: The arrangement or layout of inférmation on the disk.

g and the clamping force:

ving : The process.of allocating the physical sequence of units of data so as to render the data
rst errors.

A feature ofthe recording layer which may take the form of a hole, a pit, a bubble or any other ty
be sensed'by the optical system. The pattern of boundaries between marks and spaces represen
sk.

4.13 optical
be read with

4.14 optical

an optical beam.

disk cartridge (ODC) : A device consisting of a case containing an optical disk.

4.15 recording layer : A layer of the disk on, or in, which data is written during manufacture and/or use.

nping

b and

=3

h the

e the

more

pe of

s the

disk —Adisktitar will accept and tetain information in the form of marks in a recording layer, that can

4.16 Reed-Solomon code : An error detection and/or correction code which is particularly suited to the correction of

errors which

occur in bursts or are strongly correlated.
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4.17 sector : The smallest addressable part of a track in the Information zone of a disk that can be accessed
independently of other addressable parts of the zone.

4.18 space : A feature of the recording layer which takes no deformation by a hole, a pit, a bubble or any other type
of form that can be sensed by the optical system. The pattern of boundaries between marks and spaces represents the
data on the disk.

4.19 spindle : The part of the disk drive which contacts the holding feature.

4.20 substrate : A transparent layer of the disk, provided for mechanical support of the recording layer, through
which the opfical beam accesses the recording layer.

4.21 track : The path which is to be followed by the focus of the optical beam during one revolution-of the|disk.
4.22 track pitch : The distance between adjacent track centrelines, measured in a radial direction.

4.23 RM disk : An optical disk in which the data in specified areas can be written only once and redd multiple
times by an optical beam.

4.24 Zdne : An annular area of the disk.

5 Conventions

5.1 Representation of numbers
asured value 1s rounded off to the least significant digit of the corresponding specified value. It implies that
a specified value of 1,26 with a positive tolerance of 0,01, and a negative tolerance of -0,02 allows & range of
measurgd values from 1,235 to 1,275 but not including 1,275.

- Letters and digits in parentheses represent. aiumbers in hexadecimal notation.

- Thesetting of a bit is denoted by ZERO or ONE.

- Nunjbers in binary notation and bit combinations are represented by strings of ZEROs and ONEs.

- Nunpbers in binary notation and bit combinations are shown with the most significant bit to the left.

- Negative values of hitmbers in binary notation are given in TWO's complement.

- In eqch field the data is recorded so that the most significant byte (byte 0) is recorded first. Within eadh byte the
least significant-bit is numbered 0 and is recorded last, the most significant bit (numbered 7 in an 8-bjt byte) is
recorded first. This order of recording applies also to the data input of the Error Detection and Correcti$n circuits
and to thet T

5.2 Names

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

6 Acronyms
AS Address Sync
CCS Continuous Composite Servo (tracking method)
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CRC Cyclic Redundancy Check
DMA Defect Management Area
DS Data Sync

DST Disk Structure Table

ECC Error Correcting Code
LPT Laser Power Test field

MF Mirror Field

ODC Optical Disk Cartridge

PA Postamble

PDL Primary Defect List

PEP PhascEncodedPart
RLL(1,7) Run Length Limited (code)
SDL Secondary Defect List
SFP Standard Format Part
VFO Voltage Frequency Oscillator
WDL Working Defect List

WORM Write-Once and Read Multiple

7 General Description of the optical disk cartridge

The opticgl disk cartridge which is the subject of this International Standard consists of a case containing ar] optical
disk. An optical beam is used to write data to, or to read data from, the disk)

The case |s a protective enclosure for the disk. It has access windows covered by a shutter. The windpws are
automatically uncovered by the drive when the cartridge is inserted into it.

The disk i$ described in clause 11.

8 General requirements
8.1 Environments
8.1.1 Testing environment

The test epvironment is defined as’an environment where the air immediately surrounding the optical disk cartridge
has the following properties;

Temperature :23°C+2°C
Relative-humidity 145 %1055 %
Atmospheric pressure 75 kPa to 105 kPa
Alir(cleanliness : see annex L.

No condensation on or in the optical disk cartridge shall occur. Before testing the optical disk cartridge shall be
conditioned in this environment for 24 h minimum. It is recommended that before testing the entrance surface of the
optical disk shall be cleaned according to the instructions of the manufacturer of the disk.

8.1.2 Operating environment
The International Standard guarantees that an optical disk cartridge which meets all requirements of this

International Standard in the specified test environments, provides data interchange over the specified ranges of
environmental parameters in the operating environment.
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The operating environment is defined as an environment where the air immediately surrounding the optical disk
cartridge has the following properties:

Temperature :10°C to 50 °C

Relative humidity :3 %10 80 %

Absolute humidity 1 g per m’ to 25 g per m’
Atmospheric pressure : 75 kPa to 105 kPa
Temperature gradient : 10 °C per h max.
Temperature shock : 20 °C max.

Relative humidity gradient : 10 % per h max.

No copdensation on or in the ODC shall occur. If an ODC has been exposed to conditions outside those|specified in
this clause, it shall be acclimatized in an allowed operating environment for at least 2 h before us¢. (See also
annex|K.)

INOTE - The range of operating environments is based on the assumption that the drive is\inran office environment (see
annex L) and that the temperature inside the drive can be up to 20 °C higher than, the)temperature outside the drive.
Under this condition a cartridge shall withstand the specified temperature shock when either loaded intol or unloaded
from the drive.

8.1.3 Storage environment
The optical disk cartridge without any protective enclosure shall1iot be stored in an environment putside the

range|allowed for storage. The storage environment is defined “as an environment where the air jmmediately
surroynding the optical disk cartridge has the following properties:

Temperature :-10°Ct0 50 °C

Relative humidity :3 %10 90, %

Absolute humidity . 1 g per m° to 25 g per m’
Atmospheric pressure : 65 kPa'to 105 kPa
Temperature gradient . 15/°C per h max.

Relative humidity gradient (~:;10 % per h max.
No condensation on or in the opticaldisk cartridge shall occur.
8.1.4 Transportation

This International Standard does not specifc requirements for transportation. Guidance for transportatiop is given in
annex| M.

8.2 Safety requirements

The qartridge shall satisfy the safety requirements of IEC 950, when used in the intended manner or in any
fores i i i i !

8.3 Flammability

The cartridge and its components shall be made from materials that comply with the flammability class for HB
materials, or better, as specified in IEC 950.

9 Reference Drive

The Reference Drive is a drive of which several critical components have well defined properties, and which is used
to test write and read parameters of the disk for conformance to this International Standard. The critical components
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vary from test to test. This clause gives an outline of all components; components critical for tests in specific clauses
only are specified in those clauses.

9.1 Optical system

The basic set-up of the optical system of the Reference Drive used for measuring the write and read parameters is
shown in figure 1.

Different components and locations of components are permitted, provided that the performance remains the same as
that of the set-up in figure 1. The optical system shall be such that the detected light reflected from the entrance

surface of fiedisk s Tminimized so-as ot to influence the—accuracy of the easureIments.

The output| Channel 1 is the sum of the currents through photo-diodes Jj, J2, J3 and J4, and is used” for| reading
embossed tharks and user-written marks. The output of Channel 2 is the difference between cuirent off photo-

diodes Jq apd J3 and current of photo-diodes J, and J4, and shall be used for the axial tracking.

9.2 Optica) beam

The focussg¢d optical beam used for writing and reading data shall have the following properties:

Wavelength (1) :780 nm +ignm

Wavelength (L) divided by the numerical
aperture of]the objective lens (NA) ‘A /NA = 1,475 mm +0,035 mm

Filling D/W of the aperture of the objective
lens :1,0 max.

Variance of the wavefront of the optical
beam near the recording layer , : 3%/180 max.

The optical| power and pulse width for writing and reading shall be as specified in 25.2.2, 25.3, 27.2.2 and 28.2.2.

Polarization : circular

D is the diameter of the lens.aperture and W is the beam diameter of the Gaussian beam where the intensity is 1/e? of
the maximym intensity.

9.3 Read channel _(Se¢ annex N.)

A read chapnel shall be provided to generate signals from the marks in the recording layer. Channel 1 shall He used
for readinzﬁc'mbossed'nmkrmdwadmmnawmks—

The read amplifier after the photo-detectors in Channel 1 shall have a flat response within +1 dB from 100 kHz to 23
MHz.

9.4 Tracking

The Tracking channel of the drive provides the tracking error signals to control the servos for the radial tracking of
the optical beam. The radial tracking error is generated by a split photo-diode detector in the tracking channel. The
division of the diode runs parallel to the image of the tracks on the diode.
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The requirements for the accuracy with which the focus of the optical beam must follow the tracks is specified in
20.2.4.

as N
Tead X

The spindle shall position the disk as specified in 12.5. It shall rotate the disk at 25,0 £0,2 Hz. The reference drive
shall be able to rotate both directions. The direction of rotation is determined by the sensor hole that indicates side A
or side B of the cartridge.

Ch.2
L L N r+/“"_‘o
X +
K A 4 . L
! E3
+\ L, ~_ La
+ + o
M ———H p
H 4
I J

=[] ]
=[]
I

SEEESIRS:

B
A
ECMA-93-0117-A
A Laser diode H Beam splitter
B (ollimator lens I Cylindrical/spherical lens
C Qptional-shaping prism J Qadrant photodiode
D  Polanzing beam splitter K Split photodiode
E Quarter-wave plate L12,3,4 DC-coupled amplifier
F Objective lens M Tracking channel
G  Optical disk (See 20.3))

Figure 1 - Optical System of the Reference drive
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Section 2 : 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 (box) of rectangular shape (See figure 2.). It includes a shutter which
uncovers access windows upon insertion into the drive, and automatically covers them upon removal from the drive.
The case shall have means for positioning and identifying the cartridge, and it has a (one) write inhibit feature.

10.2 Ref¢rence planes of the case (See figure 2.)

The dimgnsions of the case are referred to three orthogonal reference planes X, Y and Z. The case
constraingd such that the four reference surfaces S1 to S4 on one side of the case lie in plane Z wher’'measur]

dimensio
the centrd
for the tw

a feature freferenced to one of the planes is the shortest distance from the feature to the plane.
10.3 Dimensions of the case

The dimepsions of the case shall be measured in the test environment.

10.3.1 Oyerall dimensions (See figure 3.)

The total [length of the case shall be

The distance from the bottom of the case to reference plane X shall be
The distance from the top of the case to reference plane X shall be

The total [width of the case shall be

The distal

The distal

s of the case in clause 10.3 which are referenced to this plane. The intersection of the*three plane
of the radius for the bottom corner of the triangular Location hole (See figure 3.). “The centres of’

shall be
Ing those
5 defines
the radii

o bottom comers of the rectangular Alignment hole shall lie in the X plane (Se¢-figure 3.). A dimg¢nsion of

L;=340,0 mm + 0,6 mm (at testing envirohment)

= 340,0 mm J_'i i mm. (at operating.gnhvironment).

Ly=35,0 mm + 0,3 mm.
L3=305,0 mm + 0,3 mm.
L4y =320,0mm £ Q;6mm (at testing environment)

= 320,0 mm ’:1 : i’ mm  (at operating environment).
nce from the left hand side of the case to reference plane Y shall be
L5=300,0mm _J'2 mm.

nce from the right hand side of the case to reference plane Y shall be

— 02
3 o,z

Ry = 5,0 mm+ 1,0 mm.

The thickness of the case shall be

The eight

L7=17,0 mm % 0,4 mm (at testing environment)
=17,0mm=0,8mm (at operating environment).
long edges of the case shall be rounded with a radius
Ry = 0,5 mm max.
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10.3.2 Location hole (See figure 3.)

The Location hole shall have a rounded triangular shape.

Tha sarnere chall he rannded vwith a rading
1 0C COTNCTS Siian OC IOUNGOG Wiul a raGius

R3=50mm=+ 0,1 mm.

The centre of the radius of the bottom comer shall be the point of the intersection of the planes X

angle of this corner shall be
0;=30°£1°

L1o =8 mm min.

with an [area equal to, or greater than the Location hole.
The Logation hole shall not extend through Side B.

The lead-in edges shall be rounded with a radius

R4 =0,5 mm max.

10.3.3 Alignment hole (See figure 3.)

The Alignment hole shall have a rounded rectangular shape. The vertical centre line of the hole shall lie

L11=280,0 mm= 0,2 mm
from reference plane Y.
Its dimgnsions shall be

— +0,3
L12—18,0mm+0’1mm

Li3=14,0 mm £ 0,5 mm.
The corners shall be rounded with a radius
Rs= 5,0 mm +£ 0,5 mm.

ent hole shall not exténd through Side B.
-in edges shall bé-rounded with a radius R4.

10.3.4 Reference surfaces (See figure 4.)

Each side of the case shall contain four reference surfaces S1, Sy, S3 and Sg.

res of the radii for the bottom‘corners shall lie in plane X. The Alignment hole shall be held to aj

Surfaces S1 and S shall be circular with a diameter
D1 =24,0 mm min.

The centre of St shall be located on the plane Y and
Li4= 4,0 mm + 0,2 mm

above the plane X.

The centre of S; shall be centred at
L15=280,0 mm % 0,3 mm

from the plane Y and
Lig= 4,0 mm + 0,2 mm

depth Lo,
and L3,
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above the p

lane X.

Surfaces S3 and S4 shall be circular with a diameter

D 5 = 16,0 mm min.

with their centres located at

L17=255,0 mm + 0,3 mm

from the plane X and

Lig= 5,0 mm + 0,2 mm
L19=270,0 mm £ 0,3 mm

from the plane Y respectively.

All of the reference surfaces S1, Sa, S3 and S4 shall be recessed from a case surface with a depth

5,2-t
L20=(———)mm

where ¢ is the enveloped disk thickness.

10.3.5 Detents (See figure 5.)

The case shall have four symmetrical detent slots intended

The centre

from the to
the case.
Each slot s}

pf two upper slots shall be located at a distance
Ly1 =60,0 mm + 0,3 mm

nall have a triangular shape with a width of
Ly =8,0 mm+ 0,1 mm

and an opehing angle

The root of}

The corner

02 =90° £ 1°.

each slot shall be rounded with a radius
Rg = 3,0 mm max.

5 of each slot shall be rounded with a radius
R7=1,0 mm max.

The slots s

shall be constrained toside A and the left'side slots shall be constrained to side B.

10.3.6 Wr

The case shall have a(one) eommon write-inhibit feature for both side A and B. The centre of the write

feature is A
from the pl

The closed

e-inhibit feature (Seefigure 6.)

and B. The centre of the write-inhibit feature is located on the plane X and
Lz = 20,0mm + 0,1 mm

ane Y. .Opening of the feature shall be square with the domension specified by
L4 % 8,0 mm + 0,2 mm.

or positioning or autoloading the cartridge.

©ISO/IEC

p of the case and the centres of the two lower slots shall be located at a distance L21 from the boftom of

all not extended through the full thickness of the case. When viewed from the A side, the right side slots

inhibit

condition of the opening shall defines the write enabled condition, the opened condition of the dpening

shall defines the write inhibited condition. The surface of the movable piece of the feature shall be at the position

Lps = 0,5 mm max.

when in closed position.
The four corners of the opening shall be rounded with a radius

10

Rg = 0,5 mm max.
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10.3.7 Head and spindle access windows (See figure 7.)

Each side of the case shall have a window to enable the spindle and the optical head of the drive to access the disk.
The dimensions of each head access and spindle access windows are referenced to a centre line, located at a distance

L6 =140,0 mm + 0,2 mm
from plane Y.
The width of the window shall be given by

Ly7= 35,0 mm min.
The bottom of the window shall be at a distance

Lrg=167,0 mm m
from plie X.
The centre of the spindle access circular window shall be defined by L9

Ly9=122,0 mm + 0,2 mm

from plape X, and a diameter of the circular window shall be
D3 = 80,0 mm min.

The top pf the head access window shall be located at a distance
L30=289,0 mm min.

from plape X.

The cormers of the window shall be rounded with a radius

Rg = 5,0 mm max.

10.3.8 Shutter, shutter opener and mis-insert protection feature (Sée figure 8.)
The casd shall contain a shutter and shutter opener features.
10.3.8.1 Shutter

The carfridge case shall have a spring-loaded shatter, that shall completely cover the head and spindle access
windowy when closed. When opened, the shuttet-shall expose the windows up to at least the minimum sike for the
circle specified in 10.3.7. The drive shall-use” either the side shutter opener feature, or the front shutter opener
feature t open the shutter.

10.3.8.2 |Side shutter opener feature

The sidd shutter opener feature’/shall be provided in the right side loading groove viewing from side|A. The
movement of the shutter shall"be controlled with the movement of the movable piece in the loading grogpve. The
surface gf the movable piece shall be recessed
L31 = 0,3, mm max.
from the[bottom of the loading groove. The width of the opening for the movable piece shall be
L3»=5,0 mm + 0,2 mm.
The diansion of the leading groove at the corner of the case shall be

133=35,0mm £ 0,2 mm

+1,
L34=9,0 mm _0,8 mm

The position of the movable piece in shutter opening mechanism, when the shutter opened completely, shall not
exceed

L35=110,0 mm min.
The shutter opening stroke of the movable piece shall be completed at the position of

L3¢ =108 mm max.
from the top of the case. At the bottom of left side groove, a trench shall be provided for the escapement of the

11
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shutter opening provision in a drive. The width, depth and length of the trench shall be defined by L33, L34 and L35

respectively.

10.3.8.3 Front shutter opener feature

The front shutter opener feature is a notch located at the front of the shutter. The notch shall be located at a distance

L37=108,0 mm + 0,4 mm
from plane Y and
Lig= 5,7mm+ 0,2 mm

from the planie Z—Thedinensionof thehoteshattbe

L3g= 19,0 mm j8:3 mm
in length,

Lgp= 56mm ‘('3 mm
in width and

Ly = 6,0mmtgig mm
in depth.

10.3.8.4 Mis-insert protection feature

The mis-injsert protection feature shall be provided in both loading grooves.

10.3.9 Loading grooves (See figure 9.)

Both sideq of the case shall contain grooves for loading, and mis- protection feature to prevent the cartrid

being insefted improperly.

The case shall have loading grooves in both sides, the(Cross sectional dimensions are specified by

Lyp=40mm=0,1mm -
Lyz= 1,0mm= 0,1 mm
L44 = 4,0 mm min.

Lgs = 9,0 mm min.

10.3.10 S¢nsor holes (See figure-10.)

The case shall have two séts of three media sensor holes to identify the following conditions:

be from

LOCATION OPEN CLOSE
SIDE*A/ SIDE B OUTER A B
MEDIA REFLECTANCE 7% ~ 23% 5% ~ 50%
SPARE INNER - -

The set of holes at the lower left hand corner of Side A of the case pertains to Side A of the disk. The holes shall

extend through the case, and have a diameter of
D4= 8,0mm=+0,1 mm

The positions of their centres shall be specified by
L4e= 20,0 mm + 0,2 mm

from the plane X and

12
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10.3.11 [Gripper features (Seefigure 11)

The case shall have two separate gripper features intended for autoloading.
10.3.11)1 and 10.3.11.2.

10.3.11]1 Gripper slots

The cas¢ shall have four symmetrical gripper slots. The slot shall have a depth of
Ls3= 14,0 mm + 0,3 mm
from thq edge of the case and a width of
Ls4= 10,0 mm + 0,3 mm.
The lowgr edge of a slot shall be
Lss= 12,0 mm 0,3 mm
above the bottom of the case. The lower edge of the slot is recessed by
L56= 6,0 mm=0,3 mm
from thg side surfaces of the case.
The top|outer corner of each slot shall be rounded with a radius
R10= 3,0 mm max.
The inn¢r corners and lower outer corner of each slot shall be rounded with a radius
R11 = 1,0 mm max.

10.3.11}2 Gripper holes

The casg shall have two symmetrical gripper holes. The centre of each hole shall be located at a distance

Ls7= 75,0 mm +(0,3' mm

from each side of the case,-and shall be located at a distance
Lsg = 14,0mm + 0,3 mm

from th¢ bottom of th¢.case.

Each hde is defired by a rectangular shape having a width of
Lsg= 12,0 mm + 0,3 mm

and a lepgth of

These features jare described in

Feo=16;0-mm=6;3mm:

The corners of each hole shall be rounded with a radius
R12 = 3,0 mm max.

Each hole shall extend through the thickness of the case.

The opening of each gripper hole from the surface of the case shall extend
L¢1 = 7,0mm+ 0,2 mm

into the thickness of the case.

The opening shall have a width of
Lep = 19,0 mm + 0,3 mm

and a length of

13
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Lgz = 16,0 mm £ 0,3 mm

extending from the top edge of a hole.

The top comers of the opening shall be rounded with a radius

Ri3= 3,0 mm max.

The bottom corners of the opening shall be rounded with a radius

R14= 1,0 mm max.

All edges of the holes and extentions shall be rounded with a radius

R15=0,5 mm max.

10.3.12 LaLel area (See figure 12.)

The case sh

These areas
between dir

All corners

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 Intern

Standard. 1

10.4.2 Mass

all have the following minimum areas for user labels:
t on Side A and Side B : 69,0 mm * 206,0 mm

shall be recessed by 0,2 mm min. Their positions are specified by the following dimensions and r¢
nensions (See figure 12.).

Lgy = 64,0 mm max.

Lgs-Les  =206,0 mm max.

Les = 187,0 mm max.

Le7 - Leg = 69,0 mm max.

Lg-2%*Leg =250,0 mm max.

on the bottom side  : 10,0 mm * 250,0 mm

L7-2%Lgg = 9,0 mm max.
of the Label areas shall be rounded with a radius
Rig = 3,0 mm max.

he dimensions of the case in an operating environment can be estimated from the dimensions in 10.

The mass o

10.4.3 Dist

the case without the optical disk shall not exceed 850 g.

prtion

lations

htional
B .

ed that a

10.4.4 Compliance

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

14
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10.4.5 Shutter opening force

The spring force on the shutter shall be such that the force required to open the shutter does not exceed 5 N. It shall

be sufficiently strong to close a free-sliding shutter, irrespective of the orientation of the case.
11 Dimensional, mechanical and physical characteristics of the disk
11.1 General description of the disk

The disk includes two facing circular substrates with some additional mechanical features joining the subst

rates. A

recording layer shall be coated on one (single si of DO ouble sided) inner surfaces (see figure 13.). The

informatjon zone of the substrate is transparent to allow an optical beam to focus on the recording layer

ough the

substratg. Pre-formatted information is included in the recording layer to allow the optical beam to follow a spiral

track thrpugh the information zone. In the case of a double sided media, one side shall have a reverse spira
from the{other. For single sided media, either spiral direction is allowed. The centre zone of the-substrates

direction
provides

the interface with the spindle of the drive. This interface provides the radial centering,’axial positigning and

clamping area of the disk.
11.2 Reference axis and plane of the disk

The dimensions of the disk are referred to a reference axis A and a reference-plane P. P is defined by the]

perfectly

flat annylar surface of an ideal spindle onto which the clamping zone of the disk is clamped, and which is pormal to
the axis pf rotation of this spindle. Axis A passes through the centre of the centre hole of the holding featyre, and is

normal tp plane P. '
11.3 Dimensions of the disk

The outer diameter of the disk shall be

300,0 mm fg:gmm‘

The disk|is divided into five annular zones, which are, from the centre to the outer edge, centre zone, clampling zone,

transition zone, information zone and rim zore.

The nomjinal value of the thickness-of the disk except centre zone shall be in the range of
2,4 mm to 5,2 mm

the tolergnces for each nominal value of the thickness shall be within £+ 0,2 mm.

The centte of all radii in®11.3 lie on axis A.

The posrilLions of the)top and bottom surfaces of the disk include changes due to the axial deflection of the
variations in the overall thickness of the disk, caused by e.g. the protective layer and/or adhesive labels.

The dim¢nsions of the disk shall be measured in the test environment |

11.3.1 Centre zone (See figure 13.)

The centre hole shall have a diameter

_ +0,1
D 5=35,0 mm —0,0mm‘

The centre zone shall extend from the centre of the disk to
R17=30,0 mm + 0,2 mm.

disk and

15
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11.3.2 Clamping zone (See figure 13.)

The clamping zone shall extend from Rj7 to
Rig= 38,0 mm £ 0,2 mm.

11.3.3 Transition zone

The transition zone shall extend from R;g to
Rig= 64,0 mm+ 0,1 mm.

11.3.4 Information zone

The information zone shall extend from Rjg to
Ryp=142,0 mm + 0,1 mm.

11.3.5 Rim zone

The rim zpne shall extend from Ry( to media edge.

11.4 Mechanical characteristics

All requirpments in this clause must be met in the operating environment:
11.4.1 Material

The disk ghall be made from any suitable materials such that it meets the requirements of this International Standard.
The only|material properties specified by this International Standard are the properties of the substrate in the
Informati¢n zone. The dimensions of the disk in an Operating environment can be estimated from the dimensions in
11.3.
11.4.2 Mass

The mass|of the disk shall be 600 g max.

11.4.3 Mpment of inertia

The moment of inertia ofthe disk relative to axis A shall be 6,0 grm”max.

11.4.4 Imbalance

The imbajance. of the disk relative to axis A shall not exceed 0,08 g'm.

11.4.5 Axial deflection

The axial deflection of the disk in the Information zone is measured as the axial deviation of the recording layer, as
seen by the optical head of the Reference Drive (see clause 9). Thus it comprises the tolerances on the thickness of
the substrate, on its index of refraction and the deviation of the entrance surface from plane P. The nominal position
of the recording layer with respect to reference plane P is determined by the nominal thickness of the substrate.

The deflection of any point of the recording layer in the information zone from its nominal position, in a direction
normal to plane P, shall not exceed 0,5 mm for rotational frequencies of the disk up to 25,0 Hz.
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11.4.6 Axial acceleration

The maximum allowed axial error epax (See annex C.) shall not exceed +1,0 mm, measured using the Reference
Servo for axial tracking of the recording layer. The rotational frequency of the disk shall be 25,0 Hz + 0,25 Hz. The
stationary part of the motor is assumed to be motionless (no external disturbances). The measurement shall be made
using a servo with the transfer function

2
. 1{ow l+imc/®
H(io)== .o 1 c/®,

clio) 1+iw/co,

where|i =+/-1 , =27, oy =2nf, and c=3

or any fther servo with |1+H] within 20 % of |1+Hs| in the bandwidth of 25 Hz to 1,5 kHz. Thus, the disk shall not
require|an acceleration of more than 35 m/s® at the frequencies lower than 1,5 kHz from the servo motor of the
Refererice Servo.

11.4.7 Radial runout

The radial runout of the tracks in the recording layer in the Information zone is'measured as seen by the optical head
of the Reference Drive. (See clause 9.) Thus it includes the distance between the axis of rotation of the gpindle and
referc:r:Is axis A, the tolerances on the dimensions between axis A and the‘location of the track, and effefts of non-
unifornyities in the index of refraction.
The rupout, defined as the difference between the maximum and minimum distance of the centre of any frack from
the axig of rotation, measured along a fixed radial line over one revolution of the disk, shall not exceed 40 mm at a
rotationjal frequency of the disk of 25,0 Hz + 0,25 Hz.

11.4.8 Radial acceleration

The mgximum allowed radial error epmax (see annex C) shall not exceed + 0,10 mm, measured using the| Reference
Servo fpr radial tracking of tracks. The rotational frequency of the disk shall be 25,0 Hz + 0,25 Hz. The stationary
part of the motor is assumed to be motionless (no external disturbances). The measurement shall be made using a
servo With the transfer function

1(0)0 ’ 14t0c/ 0,
I+in/co,

wherd i=+/-1 , @=2nf, oy=2nf and c=3

require|an-acceleration of more than 10 m/s” for the frequencies lower than 1,5 kHz from the servo mgtor of the
Refererjce Servo.

or any pther servo with |1+H] within 20 % of |1+Hs| in the bandwidth of 25 Hz to 1,5kHz. Thus, the disF shall not

11.4.9 Tilt

The tilt is the angle which the normal to the entrance surface, averaged over an area of 1 mm diameter, makes with
the normal to plane P. It shall not exceed 5 mrad in the Information zone.
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11.5 Optical characteristics

11.5.1 Index of refraction

The index of refraction of the substrate in the Information zone shall be within the range from 1,46 to 1,60.
11.5.2 Thickness of the substrate

The thickness of the substrate, from the entrance surface to the recording layer, in the Information zone shall be

n® 24026

)
n2—1 240,593

(%21

0,509

mm fi 0,050 mm

where # is the index of refraction.

11.5.3 Biréfringence
The birefriggence of double-pass shall not exceed 100 nm
11.5.4 Reflectance

The double-pass optical transmission of the substrate and the reflectance of the recording layer are measured
together ap the reflectance R of the disk. The measurement excludes the reflection of the entrance surface.

The value qf R at the standard wavelength specified in 9.2 shall Ji¢‘within the range from 0,07 to 0,50 for all types of
disks.

The nomingl value of R shall be specified in byte 3 of the PEP control data (See annex F.).

The actual [value Ry, shall be measured with the.focussed beam and wavelength of the Reference Drive (Seeclause
9.). It shall be measured in any unrecorded, ungrooved area.

At any point within the Information zorie the value Ry, shall be within + 12 % of the value of R..

12 Interface between cartridge and drive
12.1 Clamping method

When the cartridge'is mserted into the drive, the shutter of the case is opened and the drive spindle engages the disk.
The disk is fheld.against the spindle by an axial clamping force. The radial positioning of the disk is provided by the
centring of |the)axle of the spindle in the centre hole. The turntable of the spindle shall support the disK in its
clamping zone, determining the axial position of the disk.

12.2 Hub (See figure 13.)

The disk shall have a hub as a clamping feature having the centre hole of diameter Ds. The diameter of the hub shall
be
D 6=55,0mm + 0,2 mm
and shall protrude
L= 2,5mm= 0,1 mm
from the disk surface The outer edge of the hub shall be rounded with a radius
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Ry1 = 0,2 mm max.
The material of the hub shall be a magnetizable material and the hub has twelve holes of diameter
D7=40mm=+0,1 mm.
The holes shall be arranged along the circle of radius
Dg=43,0mm= 0,1 mm.
The depth of the holes shall be
L71 = 2,0 mm min.
The leading edge of the centre hole shall have the chamfer with an angle of
03=15°+0,2°
to the difection of the axis A, and the depth of the leading edge of the centre hole shall be
L7= 1,5mm+ 0,1 mm.

12.3 Clamping force
The clamping force shall not exceed 22 N and the clamping device shall meet the requirements in annex J.

12.4 Capture cylinder (See figure 14.)

The capture cylinder is defined as the volume in which the spindle can expect'theé centre of the hole in the j\ub to be,
just priof to capture, and with the cartridge constrained as in 10.4.4. The centre of the the hole is defined ag the point

on axis A at a distance L7, from the plane defined by hub surface P (See.1'1.3.1 and figure 13.).

The size|of the cylinder defines the permissible play of the diskdisk inside its cavity in the case. The dylinder is
referred fo perfectly sized alignment and location pins in the drive; it includes the tolerances of those dimansions of
the case pnd the disk which are between the two pins mentioned and the centre of the hub.

The bottpm of the cylinder is parallel to the plane Z, and'shall be located a distance
L73=0,5 mm min.

above plane Z. The top of the cylinder shall be

L74=15,9 mm max.

above the plane Z. The radius of the cylinder shall be

D 9 =48 mm max.

12.5 Disk position in operating condition (See figure 14.)

When th¢ disk is in operating condition within the drive, the position of plane P of the disk shall be

L75= 5,9mm + 0,3 mm

above th¢ reference surfaces S1,S,S3 and S4, and the axis of rotation shall be within a circle with a radius
Dig= 0,5 mm max.

The torqpe_to be exerted on the disk in operating condition in order to maintain a rotational frequency of] 25,0 Hz
shall not exceed 0,1 N
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Figure 2 - General view of the case showing position of
the cartridge relative to the reference planes
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Section 3 : Format of information
13 Track geometry
13.1 Track shape

The Information zone shall contain tracks intended for the Continuous Composite Servo tracking method (CCS

A track consists of a groove-land—groove combmatron where each groove is shared with a nerghbourmg

the track, i.e. where the recordrng is done, is the centre of the land. The grooves shall be continuous, except
fields. '] 'he shape of the groove is determined by the requirements in clause 21.

Each trafk shall form a 360° turn of a continuous spiral.
13.2 Dixection of rotation

The disk shall rotate accordingly as indicated by the sensor hole that identifies the side A or the side B of the
tracks of each side shall reside oppositely from the indicated side of the case. For theside A, the disk shall rotaj
clockwise as viewed from the corresponding incident beam. The tracks of side A shall then spiral outward. F
B, the disk shall rotate clockwise as viewed from the corresponding incident beam. The tracks of side B shall
outward

13.3 Track pitch

The track pitch is the distance between adjacent track centre-lines, measured in a radial direction. It shall be 1,

0,07 mm. The width of a band of 53572 tracks shall be 75,00 mm + 0,40 mm.
13.4 Track number

Each tragk shall be identified by a track number: Track O shall be the first track of the Data zone. It shall be 1
radius of 66,00 mm + 0,40 mm.

The track number of tracks located at'radii larger than that of track O shall be increased by 1 for each track.

The track numbers of tracks docated at radii smaller than that of track O shall be negative, and decreased by
track. Their value is given(in the Address field in TWO's complement, thus track -1 is indicated by (3FFFF).

14 Tradk format

14.1 Track Jayout

).
track. A

e centre of
for Mirror

case. The
e counter-
or the side
then spiral

40 mm =+

bcated at a

1 for each

On each track there shall be 70 to 150 sectors as a function of the track number of the track in such a way that:

tracks of negative track number have 70 sectors,
tracks of track number O to 284 have 70 sectors,
tracks of track number 285 to 952 have 71 sectors,

consecutively, the number of sectors be increased by 1 for the tracks in unit of 668 tracks,

tracks of track number 52389 to 53056 have 149 sectors, and
tracks of track number larger than 53057 have 150 sectors.

33


https://standardsiso.com/api/?name=fd18589e21b762c11cc410ddd29c98f3

ISO/TEC 13403:1995(E) ©ISO/IEC

Each sector shall comprise 1360 bytes. A byte is represented on the disk by 12 Channel bits.

The sectors shall be equally spaced over a track in such a way that at track 0 the first Channel bit of a sector has an angular
distance to the first Channel bit of the next sector of 360°/70 + 3 Channel bits.

14.2 Radial alignment

The Headers of the sectors shall be radially aligned in such a way that the angular distance between the first Channel bit of
sectors in adjacent tracks shall be less than + 1 Channe] bit

14.3 Sector number

The sectors on a track shall be numbered consecutively from 0 to the last sector number of the track, i.¢.°69 at track 0. All
sectors with the same sector number shall be radially aligned within the tracks having the same number 0f sectors.

15 Sector format
15.1 Sector layout

A sector shall comprise a Header field and a Recording field in which 1024 userdata bytes can be recorded. The Hgader of
each sector|shall be embossed. The Recording field can be empty or user-witteh except the control track SFP sectofs. The
Recording field of the control track SFP sectors shall be embossed. The length of the sector shall be 1360 bytes nominally.

Toleranceg allowed by 14.1 are taken up by the Buffer, i.e. the last ficld of the sector. The length of the Header field is 67
bytes, the lgngth of the Recording field is 1293 bytes.
The layout pf a sector is shown in figure 15.

TRACK |[SECTOR |FLD |CRC
No. No. No.
2/8 18/8 12/8 2

VFO ADI [VFO2 |A|AD2 |VEO2 (A |AD3 [P L [VFO3 |D|DATA [P
P S|FIELD |A
T

ZES
ZES
=

o> 0

Qr =™

o 0

mC W

Header Field Recording Field
67 1293

T

L

Sector >

Figure 15 - Sector format. The numbers indicate the length of a field in bytes

15.2 VFO fields

There shall be four fields designated VFO1, VFO; and VFO3 to give the Voltage-Frequency-Oscillator of the phase-locked
loop of the read channel Channel bit synchronization. The information in VFO shall be definite and have a length of 240
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Channel bits. The start of VFO; depends on the contents of the preceding ID field because of the closure required for the
(1,7) recording code. Therefore, VFO, shall be the appropriate one of three patterns differing in the first four Channel bit.
VFO; shall have a length of 144 Channel bits. The information in VFO3 shall be definite and have a length of 192 Channel
bits.

The continuous Channel bit pattern for the VFO fields shall be:

VFO1, 240 Channel bits: 100100100100100 .......... 100100100

or: 000100100.......... 100100100

or: 001000100. .......... 100100100
VFO3, 192 Channel bits: 100100100100........... 100100100

15.3 Address Sync (AS)

The Address Sync consists of an embossed pattern that does not occur in data, and is.a fun-length violation gf the (1,7)
recording code. The field is intended to give the drive byte synchronization for the following Address field.

The field shall have a length of 12 Channel bits with the following pattern:
010000000010.

15.4 Address fields

The thrde Address fields shall each contain the address of the ‘sector, i.e. the track number and the sector number of the
sector, and CRC bytes. Each field shall consist of six bytes’with the following embossed contents:

1st byte] bits 7 and 6 number of field

00 shall indicate field AD1
01 shall'indicate field AD2
10 shall indicate field AD3
bits 5 and 4 ZERO
bits 3to 0 bits 15 to 12 of track number
2nd bytg, bits 11 to 4 of track number
3rd bytg, bits 7 to 4 bits 3 to 0 of track number
bits 3to0 0 bits 11 to 8 of sector number
4th byte bits 7 to 0 of sector number
5th and btirbyte
15.5 Postambles (PA)

The Postamble field shall be a field of 12 Channel bits. There is a Postamble after AD3 and another one after the Data
field. It allows closure of the last byte of the preceding CRC or Data field as required by the (1,7) recording code (See
clause 16.) and also allows closure of the PWM modulation to non-mark manner. The Postamble is necessary to be able to
start the following Mirror field or Buffer field in a predictable manner.
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15.6 Mirro

r Field (MF)
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The Mirror Field shall have a length of 12 Channel bits and contains neither grooves nor embossed data. It is intended to
enable the drive to correct for offsets in the radial tracking.

15.7 Gap

The Gap shall not contain any of user-written data. It is intended to splice the preceding Header field and the succeeding

Flag field or the preceding Flag field and the succeeding Laser Power

operation fj
Channel bi

The length
after the M
Moreover,

tolerance is

Test field with some time for the drive to ch

ange its
h of 12

of each Gap have a tolerance of + 3 Channel bits, i.e. the Flag field can start between 9 and15 Ch

subtracted from the length of the Buffer field, e.g. a Gap length of 11,3 Channel bits between the Mi

and the Fldg field and another Gap length of 25,3 Channel bits between the Flag field and‘the Laser Power T¢

results in a
15.8 Flag (|
The Flag fj

previously
contain use}

15.9 Laser

The Laser }
shall be ign

reduction of the Buffer length by 2,6 Channel bits.

FLG)

eld shall be a field of 60 Channel bits. This field is intended-fo prevent inadvertent write operatio
r data, this field shall be recorded with the following pattern:

100100100....100100100.

Power Test field (LPT)

ored on interchange. This field shall'have a length of 24 Channel bits.

15.10 Data Sync (DS)

The Data S
have a leng

15.11 Datal

The Data fi

ync field is intended to-allow the drive to obtain byte synchronization for the following Data field.
th of 36 Channel bits@nd be recorded with the following Channel bits pattern:

100010 100100.010100 100001 001010 100000.

Power Test field is intended to allow the-drive to test the laser power level. Its contents are not specif

el bits

irror field and the Laser Power Test field can start between 21 and 27 Channel bits after the Flag field.
they need not start exactly on a Channel bit position as extrapolated from the Hedder or the Flag.

The
or field
st field

1S over

written data. When the sector does not contain user data, this field shall be unrecorded. When the sector does

ied and

It shall

wing:

field
eld is intended for recording user data. It shall have a length of 1249 bytes and shall comprise the follo
1024 bytes of user data
2 bytes of address data
4 bytes of CRC parity
160  bytes of ECC parity and
59  bytes for resynchronization (Resync).
The disposition of these bytes in the Data field with their ten-way interleave and the contents of the last three categories is

annex E.

specified.in
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15.11.1

User data bytes

The User data bytes are at the disposal of the user for recording information.

15.11.2

Address data bytes

ISO/IEC 13403:1995(E)

The Address data bytes are at the disposal of the third and fourth bytes of the Address field of the sector. These bytes can

be used

as a confirmative information by a drive. In case of SFP, (FFFF) shall be recorded.

15.11.3

The Cyj
system

annex H.

15.114

The Re
location

15.12 Buffer field

The Bu
is needg
tolerand

of the tiack and the speed variations of the disk during writing of the data.

16 Recgrding code

The 8-4
Channe

bits. Esaich ONE Channel bit shall-be-recorded as an inversion between absence and presence of a mark prog

write py

The rec
asRLL

CRC and ECC bytes

clic Redundancy Check bytes and Error Correction Code bytes are used by the error detection and

to rectify erroneous data. The ECC is a Reed-Solomon code of degree 16. The bytesshall be as §
Resync bytes
sync bytes enable a drive to regain byte synchronization after a large defeetin the Data field. Their ¢

in the Data field shall be as specified in annex E.

ffer field shall have a length of 168 Channel bits + 36 Channel bits and shall not contain any data. Th
td for three reasons. .Firstly, the tolerance on the header-to-header distance as specified in 14.1. Se
e on the Gap field as specified in 15.7. Thirdly, the actual length of the written data, as determined by

| bits on the disk according to-table 1. All other fields in a sector have already been defined in terms
Ise of the appropriate power and width.

prding code used torecord all data in the Information zone on the disk shall be the run-length limited ¢
(L,7).

correction
pecified in

ontent and

e tolerance
condly, the
the runout

it bytes in the three Address fields and in the Data field, except for the Resync bytes, shall be cqnverted to

bf Channel
Juced by a

bde known
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Table 1 - Conversion of input bits to Channel bits

Input bits Channel bits
01 x00
10 010
11 x01
0001 x00001
0010 x00000
00+t 010001
0000 010000

x indicates inverted value to the value of preceding Channel bit

The coding shall start at the first bit of the first byte of the field to be converted. After‘a’ Resync field the RLL(1,7)
coding shall start again with the first bit of the next byte of input data.

17 Format of the information zone
17.1 General description of the Information zone

The Inforrhation zone defined in 11.3.4 contains all informatien”’on the disk relevant for data interchangg. The
information comprises embossed tracking provisions, embossed headers, embossed data and, possibly, user-written data.
In this clagpse, the term "data" is reserved for the content ofthe data field of a sector, which, in general, is transferred to
the host. is section defines the layout of the information; the characteristics of signals obtained from this infofmation
are specifiad in section 4 and 6.

17.2 Division of the Information zone

The Infortpation zone is divided in three-parts: a lead-in zone, a data zone and a lead-out zone. The data zone is iptended

for writing|user data. The lead-in and lead-out zones contain control information for the drive and zones for performing
tests by the manufacturer or user.
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Table 2 - Layout of the Information zone

ISO/IEC 13403:1995(E)

track number radius(mm)
from to from to
Lead-in zone
Mirror zone - - 64,000 64,500
PEP Control zone 64,500 65,500
Acquirezome
Lgad-in tracks -357 -340 65,500 65,926
Facus tracks -339 -335 65,526 65,532
Innef test zone
for manufacturer -334 -180 65,532 65,7150
for user -179 -22 65,750 65,970
Inner SFP Control zone =21 -1 65,970 66,000
Data zqne 0 53571 66,000 141,000
Lead-ofit zone
Outer SFP Control zone 53572 53592 141,000 141,030
Outefr test zone
for user 53 593 53750 141,030 141,250
for manufacturer 53751 53905 141,250 141,468
Buffpr zone 53906 54 285 141,468 142,000

The radii of a zone in the table are the nominal values of the radius of the centre of the first track and of the raf
 the last track of the zone.

centre O

The div

toleranc¢

17.2.1 Mlirror zone

The Miryor zone is intended to enable a drive to lock its axial tracking servo. It shall have a flat recording lay
nor embosseéd-information.

grooves

17.2.2 PEP Control zone

sion of the Information zone shall be as given in table 2. The tolerance on the inner and outer raq
Information zone is specified in 11,334; the tolerance on the inner radius of the data zone is specified in
on other radii is determined by the tolerance on the track pitch as specified in 13.3.

dius of the

ius of the
13.4; the

er without

modulation. The marks in all tracks of the PEP Control zone shall be radially allgned so as to allow mformanon
recovery from this zone without radial tracking being established by the drive.

The PEP Control zone is intended to enable a future drive to distinguish a disk in conformance with this International
Standard from a future standardized disk.

Recording method, track format, sector format and data contents of the PEP Control zone are specified in annex F.

Signals from PEP control zone are described in clause 24.
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17.2.3 Acquire zone

The Acquire zone consists of two parts, each containing embossed grooves and Header fields. The first part shall be a band
of Lead-in tracks with no data in the Recording fields of the sectors.

1,111 11\1\11\1\

The second part shall be a band of Focus tracks with a repeated Channel bit pattern 100100... embossed in the VFO3,
SYNC and Data fields of the Recording field of each sector. These tracks are intended to enable a drive to remove focus
offsets by maximizing the read signal from the Channel bit pattern.

17.2.4 Test-zones

There shall be an inner Test zone and an outer Test zone. The Test zones are areas with embossed grooves and Header
fields, and|Recording fields without embossed data.

The Test zone for the user is intended for tests to enable a drive to set its write power. The tracks used for testing ould be

U,

Ao At dta o sentadadas cxriar oA AG Fa Azacrizen A vz agradatinm AL 4l qdadiien e L .
Lrontan +lan A Al 4 Anss 42 Il UdLK

thbUll ooy wi€ Zonc il a ranaoin way, SU ad W Cinuiv a glauucu ulglauauull UL tne CLUIC ZUIIC UUC LU us€. i1neénce

in this zon¢ will remain representative for the characteristics of tracks in the Data zone of thedisk.

The Test ejlone for the manufacturer is intended for quality tests by the media manufaéturer. The Test zone for users shall
not be useq for such tests, as they can cause serious degradation of the zone.

17.2.5 SFP Control zones

There shall be an inner SFP Control zone and an outer SFP Control zone: Each SFP Control zone shall contain 21 tracks
with emb‘dtsed grooves and sectors formatted according to clause 13, The Data fields of all sectors in the two SFH Control
zones shall be identical, and contain embossed Control data for the'drive. Part of the information is required for sqtting the
Reference [Drive used for testing conformance to this International Standard. Another part of the information is intgnded for
user drivey to optimize their performance. The Control data i a Data field is specified in annex G.

17.2.6 Data zone

The Data pone shall contain embossed grooves and Header fields. The Recording fields shall be user-written dati, in the
format of ¢lause 15. The layout of the Data zone is specified in clause 18.

17.2.7 Buffer zone

The Buffer zone shall contain'embossed grooves and Header fields.

18 Format of the data zone

The Data zon¢ shall contain four Defect Management Areas (DMAs) two at the begmmng of the zone and two at the end.

X : : : bdivided into
groups, and a Workmg Defect L1st (WDL) zone for recordmg addresses for the defect management information
temporarily.

18.1 Defect Management Areas (DMA)

The four Defect Management Areas (DMA) can contain information on the structure of the Data zone and on the defect
management. The length of each DMA shall be 263 sectors. Two of the DMAs, DMA1 and DMA?2, are located near the
inner diameter of the disk; two others, DMA3 and DMA4, shall be located near the outer diameter of the disk. The
boundaries of the DMAs are indicated in table 3.
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Table 3 - Location of the DMAs
Beginning Ending Length
(sectors)
Track No. Sector No. Track No. Sector No.
DNIAT V) 0 3 52 263
Reserved 3 53 4 34 §2
DMA2 4 35 8 17 263
Reserved 8 18 8 69 52
DMA3 53563 0 53564 112 263
Reserved 53564 113 53567 74 412
DMA4 53567 75 53569 37 263
Reserved 53569 38 53571 149 412
Each DMA can contain a Disk Structure Table (DST), a Primary Defect List (PDL) and a Secondary Defect Ljist (SDL).
All fourf PDL's and SDL's shall be identical. This means that an entry in a fable or list must be made four timds, 1.e. once
in each DMA.

After in|

tialization of the media, each DMA shall have the followirig-content. The first sector shall contain the[DST. The

second fector shall be the first sector of the PDL. The lengthof the PDL is determined by the number of erjtries in it.
The SDL shall be located immediately after the PDL. The length of the SDL is determined by the number of gntries in it.

The co

The con

18.2 Di

tents of the remaining sectors of the DMA''s after’the SDL shall be ignored on interchange.

The Di

5k Structure Table (DST)

tents of the DST are specified in the next paragraph, those of the PDL and SDL in clause 19.

k Structure Table (DST) shalt-have the length of one sector. It specifies the method of initialization, the division

of the User zone in groups, and the start address of the PDL SDL and WDL, and the length of the WDL. Thg DST shall
n recorded in the first{sector of each DMA after initialization of the media. The following informafion on the

have
disk st

cture shall be recordéd’in each of the four DST's:
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Table 4 - Content of the DST
Byte DST Content
0 (0A), DST Identifier
1 (0A), DST Identifier
2 (00)
3 (01), The disk has been certified
(02), The disk has not been certified
4 g, Number of Groups in the User Zone, MSB
5 g, Number of Groups in the User Zone, LSB
6 n, Number of Data Sectors per Group in the User Zone, MSB
7 n, Number of Data Sectors per Group in the User Zone
8 n, Number of Data Sectors per Group in the User Zone
9 n, Number of Data Sectors per Group in the User Zone, LSB
10 m, Number of Spare Sectors per Group in the User Zone, MSB
11 m, Number of Spare Sectors per Group in the User Zone
12 m, Number of Spare Sectors per Group in the User Zone
13 m, Number of Spare Sectors per Group in the User Zone, LSB
14 Address of the First Sector of the PDL (Track Number, MSB)
15 Address of the First Sector of the PDL (Track Number)
16 Address of the First Sector of the PDL (Track Number, LSB)
17 Address of the First Sector of the PDL (Sector Number)
18 Address of the First Sector of the SDL (Track Number, MSB)
19 Address of the First Sector of the SDL (Track Number)
20 Address of the First Sector of the SDL (Track Number, LSB)
21 Address of the First Sector of the SDL (Sector Number)
22 Track Number of the First Sector of the WDL Zone, MSB
23 Track Number of the First.Sector of the WDL Zone
24 Track Number of the First Sector of the WDL Zone
25 Track Number of the First Sector-of the WDL Zone, LSB
26 Number of Sectors in the WDL Zone, MSB
27 Number of Sectors in the WDL Zone
28 Number of Sectors in the WDL Zone
29 Number of Sectors-in.the WDL Zone, LSB
30 (00)
-1023
18.3 User Zone
The User zone-is-i

After certification of the media, the User zone shall have been partitioned into g consecutive groups of equal size
followed by an unspecified number of remaining sectors. The first group shall start at the beginning of the User
zone. The value of g is up to the user, but shall not be greater than 16384. Each group shall comprise n data
sectors followed by m spare sectors. There is no restriction on the value of n and m. The values of g, n and m
shall have been recorded in the DST.
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The WDL zone is intended to store replacement informations of defect management temporarily before the number
of replacement informations which have not been listed in the SDL come up to sufficient number to fill a whole
sector of new SDL sector. This zone shall be located immediately before the DMA3 and be divided into two areas

each of which shall contain identical WDL sectors. The first WDL area shall start at sector 0 of the WDL zone and
the second WDL area shall start at the first sector of the latter half of the WDL zone. The number of sectors in the

WDL zone shall be even. The WDL zone shall have sufficient size to manage at least 16384 replacements.

IV D11l U viiv SiLv 1<) ast 1

19 Defe¢ct management
Defectivie sectors in the User zone shall be replaced by good sectors according to the defect management scheme
described below. The disk shall be initialized before use. This International Standard allows-media initialization
with or|without certification. Defective sectors can be handled by a sector slipping -algorithm of a linear
replacement algorithm. The total number of defective sectors shall not be greater than(16384.
19.1 M

o
. iAvay

During inedia initialization four DMA's are recorded prior to the first use of-the disk. The Recording zorle shall be
partitiorjed into g groups, each containing n data sectors and m spare sectors as specified in 18.2. The spdre sectors
can be ysed as replacement for defective data sectors. Media initialization can include a certification of|the zone,
in which procedure initially defective sectors are skipped.

The vaites of g, n and m shaii be recorded in the DST. The PDLand SDL shaii be recorded in the four DMAs. If
the disk[is not certified, both lists shall be empty immediately after media initialization.

19.2 Certification

If the dikk is certified, the certification shall be applied to the data sectors and to the spare sectors in the groups.

The mdthod of certification is not stated.®y this International Standard. Defective sectors found during
certification shall be handled by the Slipping Algorithm (See 19.2.1.) or, where applicable, by the Linear
Replacement Algorithm (See 19.2.2.)... Defective sectors shall not be used for reading or writing. Guidelines for
replacing defective sectors are givemrin annex H.

The toﬂ number of defective sectors shall not be greater than 16384.
The certified media shall provide virtually error-free groups.

19.2.1 Slipping algorithm

The defective sector shall be replaced by the first good sector following the defective sector. The algorithm causes
each data sector after a defective sector to be replaced by its next sector, and so causes a slip of one sectqr towards
the end [of the group. The last data secters will slip into the area with spare sectors. The address of al defective
sector is written in the PDL. If there are no spare sectors left in the group, the following defective sectors shall be
handled by the linear replacement algorithm.

19.2.2 Linear replacement algorithm

The defective sector shall be replaced by the first available good spare sector of the group, i.e. after the data
sectors that have been slipped in the spare area. If there are no spare sectors left in the group, the defective sector
shall be replaced by the first good spare sector of another group. The address of the defective sector and of the
spare sector is written in the SDL.
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19.3 Disks not certified

©ISO/MEC

The Linear Replacement Algorithm is also used to handle sectors found defective on disks which have not been

certified.

A defective sector shall be replaced by the first available good spare sector of the group. If there are no spare
sectors left in the group, the defective sector shall be replaced by the first available spare sector of another group.
The address of the defective sector and of the replacement sector shall be recorded in the SDL.

19.4 Write-precedure

‘When wrif
be written

If during
the linear
addresses
area. If a
available 5

appended

19.5 Primary Defect List (PDL)

The Primary Defect List (PDL) is made during certification of the recording zone or is obtained in anoth

and shall b
not obtaing

The PDL
addresses
and it shal
shall be se

replacement algorithm, with the appropriate entries being appended into.the WDL together W

ector of the SDL.

d in another way, an empty PDL shall be recorded (See byte 3 of the DST.).

hall be in ascending order. The PDL shall be recorded in the minimum number of sectors neg
begin in the first user data byte of the first sector. All not-defined bytes of the last sector of th
to (FF). The following information shall be recorded in each of the four PDL's:

ing data in the sectors of a group, a defective sector listed in the PDL shall be skipped, and the ddta shall
in the corresponding slipped data sector. If the disk is not certified, the PDL need mot be cdnsulted
before writing.

r after writing a data sector is found to be defective, it shall be rewritten in the spare sector assigned by

ith the

bf previous replacement information. The new WDL shall be recorded ¢wice into a sector of the WDL
ny of the two WDL sectors is found to be defective, both WDL secfofs shall be rewritten in the next
ectors in the WDL area respectively. When the number of replacetnent information in the WDL fill a
whole sector, the contents of the newest WDL shall be recorded four timesinto a sector of each DMA as th(

newly

Pr way,
e recorded at the end of the media initialization process. If the data zone is not certified and a [PDL is

pontains the addresses of all defective-sectors to be replaced according to the slipping algorithmi. The

essary,
e PDL
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Table 5 - Content of the PDL

Byte PDL Content
0 (00), PDL Identifier
i (01), PDL Identifier
2 Number of Address in the PDL, MSB
3 Number of Address in the PDL, LSB
(if bytes 2 and 3 are (00), byte 3 is the end of the PDL)
4 Addressof the Hirst Defactive Sector {Track Number MSBY
5 Address of the First Defective Sector (Track Number)
6 Address of the First Defective Sector (Track Number, LSB)
7 Address of the First Defective Sector (Sector Number)
x-3 Address of the Last Defective Sector (Track Number, MSB)
X-2 Address of the Last Defective Sector (Track Number)
x-1 Address of the Last Defective Sector (Track Number, LSB)
X Address of the Last Defective Sector (Sector Number)

19.6 Se¢condary Defect List (SDL)

The Sefondary Defect List (SDL) is made during regular ‘use. There shall be an SDL on the
initialization of the media.

The Sedondary Defect List (SDL) shall contain entriesdn’the form of the address of a defective data sect
address [of the spare sector by which it is replaced. ~An address shall not occur more than once in the S
addressgs of the replaced sectors need not be listéd-in ascending order.

Each SIDL sector shall have a header from byte 0 to 9, including a page number, byte 7. The first sed
SDL ha$ page number 1, consecutive sectors have consecutive page numbers.

byte of fthe first sector. All not-defined bytes of the last sector of the SDL shall be set to (FF). The
ion shall be recordéd’in each of the four SDL's:

inform

The Sl:F shall be recorded in thé minimum number of sectors necessary, and it shall begin in the first

disk after

br and the
DL. The

tor of the

user data
following
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Table 6 - Content of the SDL
Byte SDL Content

0 (00), SDL Identifier

1 (02), SDL Identifier

2 (00)

3 (00), Indicating that the SDL has no sublist

4 Lcugﬁl of the-SPE1n 'G_ytco from b_ytc 8-to10HF+MSB

5 Length of the SDL in bytes from byte 8 to 1017, LSB

(An empty SDL has length 7)

6 (00)

7 Page number of the SDL, positive integer and start from 1

8,9 (FF)

10 Address of the First Defective Sector (Track Number, MSB)

11 Address of the First Defective Sector (Track Number)

12 Address of the First Defective Sector (Track Number, LSB)

13 Address of the First Defective Sector (Sector Number)

14 Address of the First Replacement Sector (Track Number, MSB)

15 Address of the First Replacement Sector (Track Number)

16 Address of the First Replacement Sector (Track Number, LSB)

17 Address of the First Replacement Sector (Sector Number)
1010 Address of the 126th Defective Sector (Track Number, MSB)
1011 Address of the 126th Defective Sector (Track Number)
1012 Address of the 126th Defective Sector (Track Number, LSB)
1013 Address of the 126th Defective Sector (Sector'Number)
1014 Address of the 126th Replacement Sector-(Track Number, MSB)
1015 Address of the 126th Replacement Seetor (Track Number)
1016 Address of the 126th Replacement Sector (Track Number, LSB)
1017 Address of the 126th Replacement Sector (Sector Number)
1018
-1023 (FF)

19.7 WorkKing Defect List (WDL)

The Working Defect List (WDL) is made during regular use.

The Work
address of

Ing Defect List (WDL) contains entries in the form of the address of a defective data sector gnd the
the)spare sector by which it is replaced. An address shall not occur more than once in the WDL. The

addresses of the replaced sectors need not be listed in ascending order.

Each WDL sector shall have a header from byte 0 to 9, including a page number, byte 7. Every WDL shall have a
page number which shall be the page number of the newest SDL plus 1. If there is no SDL, the page number of
the WDL shall be 1.

The WDL shall be recorded in the minimum number of sectors necessary, and it shall begin in the first user data
byte of the first sector. All not-defined bytes of the last sector of the WDL shall be set to (FF). The following
information shall be recorded in each of the two WDL's:
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Table 7 - Content of the WDL
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Byte WDL Content
0 (00), WDL Identifier
1 (03), WDL Identifier
2 (00)
3 (00), Indicating that the WDL has no sublist
4 Length of the WDL in bytes from byte 8 to x, MSB
5 Length of the WDL in bytes from byte 8 to x, LSB
(An empty WDL has length 7)
6 (00)
7 Page number of the WDL, positive integer and start from 1
8,9 (FF)
10 Address of the First Defective Sector (Track Number, MSB)
11 Address of the First Defective Sector (Track Number)
12 Address of the First Defective Sector (Track Number, LSB)
13 Address of the First Defective Sector (Sector Number)
14 Address of the First Replacement Sector (Track Number, MSB)
15 Address of the First Replacement Sector (Track Number)
16 Address of the First Replacement Sector (Track Number; LSB)
17 Address of the First Replacement Sector (Sector Numniber)
x-7 Address of the Last Defective Sector (Track Number, MSB)
x-6 Address of the Last Defective Sector (Track Number)
x-5 Address of the Last Defective Sector (Track Number, LSB)
x-4 Address of the Last Defective Sector (Sector Number)
x-3 Address of the Last Replacement.Sector (Track Number, MSB)
x-2 Address of the Last Replacement-Sector (Track Number)
x-1 Address of the Last Replacemient Sector (Track Number, LSB)
X Address of the Last Replacement Sector (Sector Number)
x+1 (FF)
-1023
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Section 4 : Characteristics of embossed information

20 Method of testing

The format of the embossed information on the disk has been defined in the previous clauses 13 to 18. The following
clauses 21 to 23 specify the signals from grooves, Headers and embossed data, as obtained in the Reference Drive defined in
clause 9.

Clauses 21 to 23 specify only the average quality of the embossed information. Local deviations from the specified values,
called defects, can cause tracking errors, erroneous headers or errors in the Data fields. These errors are covered by
Section 6.

20.1 Envirgnment

All signals in clauses 21 to 23 shall be within their specified ranges with the cartridge in any envirpnment in the range of
allowed opefating environments defined in 8.1.2.

20.2 Use of|the Reference Drive

All signals gpecified in clauses 21 to 23 shall be measured in the indicated channels of the Reference Drive. The driye shall
have the following characteristics for the purpose of these tests:

20.2.1 Optigs and mechanics
The focussetd optical beam shall have the properties defined in clause 9.2:2) to €). The disk shall rotate as specified ir} 9.5.
20.2.2 Read power

The optical [power incident on the entrance surface of the disk and used for reading the information shall be in th¢ range
from 0,5 mW to Pnax . Pmax. shall be as specified below:

3) PEP Control zone
The read power shall not exceed 0,7 mW

) SFP Control zone
The read power shall not exceed the value given in byte 6 of the PEP Control zone

¢) The other zone
Thedead power shall not exceed the value given in byte 21 of the SFP Control zone

20.2.3 Read channels

have a read channel, in which the total amount of light in the exit pupil of the objective lens is megsured.

20.2.4 Tracking

During the measurement of the signals, the focus of the optical beam shall have an axial deviation of not more than
emax (axial) =+ 1,0 mm

from the recording layer, and it shall have a radial deviation of not more than

438


https://standardsiso.com/api/?name=fd18589e21b762c11cc410ddd29c98f3

©CISO/IEC ISO/NEC 13403:1995(E)

emax (radial) =+ 0,1 mm
from the centre of a track.
20.3 Definition of signals

All signals are linearly related to currents through a photo-diode detector, and are therefore linearly related to the optical
power falling on the detector.

Buzo-N e a he D Bhoto=alroge-gcteclo 1 NC 11 aCKINg

als-from-the-two-halves-of the-split photo-diod: acl and I. The
signals in| the tracking channel are referenced to the signal (/3 + b)a, which is the sum of the signals obtairied from an
unrecorddd, ungrooved area in the Information zone, such as the ungrooved part of the Initial zone or the,Mirror|field in a
sector.

The signdls in Channel 1 are referenced to the signal I, which is the signal in Channel 1 from an-unrecorded, yngrooved
area in the Information zone. ‘

An illustration of the signals specified in clauses 21 and 22 is given in figure 16.
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Figure 16 - Signals from grooves in the tracking channel (top), signals from headers in Channel 1 (bottom).
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21 Signals from grooves
The shape of the grooves and the embossed information shall be such that the following requirements are met.

21.1 Track-cross signal

The track-cross signal is the sinusoidal sum signal (/; + ) in the tracking channel, when the focus of the optical beam
crosses the tracks. The signal can be used by the drive to locate the centre of the tracks. The peak-to-peak value of the

track-cross signal shall be such that
(h+I Z)pp
0,30 S——— <0.60
(h+D)a

in any grooved area in the Information zone, otherwise the PEP Control zone or SFP Contfol” zone, with
embossefl data like Header fields and Recording fields.

The uniformity of the track-cross signal shall be such that the above ratio shall not-vary by more than 30 ¢
grooved farea without embossed data and, separately, over any grooved area with embossed Header fields and
fields.

21.2 Push-pull signal

br without

b over any
Recording

The pushtpull signal is the sinl;soidal difference signal (/] - 1) in the tracking channel, when the focus of the optical bgam crosses

the track§. The signal can be used by the drive for radial tracking. The peak-to-peak value of the push-pull signal sH

with
(h-rI Z)pp

040 — <0,65
(I 1+1 2)a

in any grpoved area, otherwise the SFP Control zene, with or without embossed data in the Information zone.

The unifgrmity of the push-pull signal shall'be such that the above ratio shall not vary by more than 30 % over any g
without embossed data and, separately, over any grooved area with embossed Header fields and Recording fields.

21.3 Onitrack signal

The on-tfack signal is the-signal in Channel 1 when tracking in a grooved area without embossed data. The on-t1
I shall comply with

I,

jall comply

poved area

rack signal

07< <10

I,
21.4 Phase depth
The phase depth of the grooves shall be less than 180°.

21.5 Track location

The tracks are located at those radii on the disk where the push-pull signal equals zero and the track-cross signal has its

maximum value.
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22 Signals from headers

The signals obtained from the embossed Headers shall be measured in Channel 1 of the Reference Drive.

The signal from an embossed mark in the recording layer is defined as the peak-to-peak value of the modulation in the

detector current in Channel 1 caused bv the mark when the beam follows a recorded track

AVaze 2aa i VuSwVa Uy AL AVIIU YYD & AVVUVLMWVA UGV,

The level of all signals from embossed marks shall be lower than /,.

The displacg:

nat evesad (]

1IVUL VAV

22.1 VFO1
The signal L, from the marks in the VFO1 and VFO?2 fields shall meet the requirement
| Ivfo | / Iy 20,25

In addition the condition

Lo/ Fymax 20,5

shall be satisfied within each header where Ihmay is the maximum si
header.

g
;?

22.2 Addreps Sync, Address field and Postamble

The signal 1}) from marks in the Address Sync, Address arid Postamble fields shall meet the requirements
|k |/ 1 20,25 |

Thmin / Ihmax 20,5

The last requirement applies over-any’header. Jhmin and fymax are the signals with minimum and maximum amplifude in
those fields ¢f a sector mentioned above.

23 Signals from embossed recording fields

In the SFP Control zone, the Recording field of all sectors shall contain embossed marks. The signals from these mjrks as
read in ChannelA shall be as follows:

The signal /4 from marks in the Recording fields of the SFP Control zone shall meet the requirements
[La|/1y 20,25
Tamin / Idmax 20,5

The last requirement applies over any Recording field. Igmin and Igmax are the signals with minimum and maximum
amplitude in the Recording field of a sector.
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24 Signals from PEP control zone

The density of tracks and the shape of marks in the PEP Zone shall be such that the cross-track loss shall meet the
requirement

Immax

— <20

bl

Iymin

The signal Iy is the maximum amplitude in a group of three successive marks. Iymay is the maximum valae,and Jpnmin is

the minilnum value of I, obtained over one revolution. Zymax shall be greater than 0,47,. The effect. 0f defedts shall be
ignored.

0

O
O
-

O O
O O
Las¢r beam S @)
O O

O
O
@
&

o O
O O
S O
o O

O
O
O
O

Matks

m max

0 Level

ECMAP4-0135-A

Figure’17~ Path of the laser beam when crossing tracks and the resulting PEP signals
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Section 5 : Characteristics of the recording layer

25 Method of testing
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Clauses 26 and 27 describe a series of tests to assess the properties of the recording layer, as used for writing data. The tests

chall I\n nerfarmed anlv in the Racarding field af the cectare  The write and read aneratione necscgary far tha toate chall ha

DLICAL

made on the

UV PVLILVIILIVAL Vily U1 WiV INAAUT LS,

LIVIW UL WIV OWVAVL Y.

same Reference Drive.

LUV VVIIW QUM 1VGAM VPV GUIVLLY uwvoaa.l_y 1VI UV WDW dliall Uy

Clauses 26 and 27 specify only the average quality of the recording layer. Local deviations from the specified values, called
cause write problems. These defectsare

defects, can

25.1 Envirgnment

covered bv Section 6

All signals in clauses 26 and 27 shall be within their specified ranges with the cartridge in any environment in the range of

allowed ope]

25.2 Reference Drive

The write te
the followi

25.2.1 Optits and mechanics

The focused
25.2.2 Read

The optical
from 0,5 m\

25.2.3 Reac

The Referen

implementation equivalent to that given by Channel 1 in 9.3.

25.2.4 Tracking

During the 1
25.3 Write

Marks are W

rating environment defined in 8.1.2, unless otherwise specified.

characteristics for the purpose of these tests.

optical beam shall have the properties defined in 9.2. The disk shall rotate as specified in 9.5.

power

V to Pmax.
channel

ce Drive shall have a read channel which can detect marks in the recording layer. This channel shall K

neasurement of thesignals, the focus of the optical beam shall follow the tracks as specified in 20.2.4.
Conditions

ritten on the disk by pulses of optical power.

described in clauses 26 and 27 shall be measured in Channell of the Reference Drive. The drive shalll have

power incident on the entrance surface of the disk“and used for reading the information shall be in th¢ range

ave an
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25.3.1 Write pulse

The shape of the write pulse shall be as given in figure 18.

<« T >
\ A
A
0,5P
0,9P
Py
v
i Py v
0,1P
It T¢
Pw : Write power Pr : Read power
Tr : Rise time Tf : Fall time
Tp : Write pulse width _ P:Pw-Pr
Figure 18 - Definition of the pulse shape
The rise and fall times #rand 7 shall each be less than 5ns.
25.4 Definition of signals
The si, in Chann

therefore linearly related to the optical power falling on the detectors.

nd J4, and are
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26 Optical characteristics

26.1 Baseline reflectivity

The baseline reflectivity shall be within the range of
7% < R < 50%

where R is the baseline reflectivity,

and media gensor-hotesshould-mdicate-whetheritbelongstogroupaorby—

a: 7% to23%
b: 15% to 50%

The baseline reflectivity shall be specified on the control tracks in annex F. The measurement. of reflectivity ghall be
made from [the protective layer side in an unrecorded blank area of the disk with focused-beam with optical axis parallel
to the normgl to the protective layer.

26.2 Uniformity of reflectivity

Nominal bgseline reflectivity shall not vary more than + 12% of the nominal baseline value in a given disk.

27 Read and write characteristics

27.1 Sensitjvity of the recording layer

27.1.1 Optical conditions

The optical|conditions for sensitivity of the recording;layer shall be in accordance with clause 9.
27.1.2 Write power and writing conditions

The write power is the power required during a light pulse of the specified duration to make marks with characteristics as
specified in[27.1.3 at a specific rotafional frequency and a radial position.

The write power and writing-conditions shall be specified on the SFP Control zone.

The required power shall'not exceed 20 mW.

27.1.3 Characteristics of the written marks

The charactenistics of the written marks are determined by a measurement at a low frequency (VL) condition, which is
defined by any local mark repetition corresponding to 8 Channel bits length mark and space or lower, and by a
measurement at a high frequency (VH) condition, which is defined by any local mark repetition corresponding to 2
Channel bits length mark and space. Definition of the measurement parameters is given in figure 19 for the two types of
media with different reflectivity polarity.

The following equations shall be satisfied:

VL 2VS *0,8

where VS is typical mark amplitude given in fraction of VG as specified on the control tracks, and VH/VL > 0,4.
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27.1.4 Definition and measurement conditions
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The reflectivity characteristics of user-written data are shown in figure 19 for the two types of media with different

reflectivity polarity.

The peak to peak values of the highest and the lowest frequency are denoted by VH and VL, respectively. The groove or
land level of user-written data is denoted by VG. Modulation degree is defined by VL/VG and resolution is defined by

VH/VL.
Reflegtivity polarity Definition and measurement Modulation Resalution
degree
7\ e
VL / \ ,ﬁﬁ@v_ VL/VG VH/VL
High to Low \ o\ \J/ VH VG
™~ I
VL \ "HTLL\AX VL/VG VHNL
Low to High . VG

27.2 Read characteristics

27.2.1 Optical conditions

The optical conditions for read characteristics shall be in accordance with clause 9.

27.2.2 Read power

Figure 19 - Reflectivity characteristics of user-written data

The mayimum value for'the read power on the user-written area of the disk shall be specified on the SFP contrdl tracks.

The ma)imum read pewer for reading the SFP control tracks shall be specified on the PEP control tracks.

The mayimumpower required to read the PEP control tracks shall be 0,7 mW.

27.2.3 Refleetivity-charaeteristies

The reflectivity characteristics shall be in accordance with 27.2.1 and 27.1.3. The reflectivity characteristics shall be

specified in the control track.
27.2.4 Carrier-to-noise ratio

The carrier-to-noise ratio (C/N) shall be more than 45 dB.
Measuring conditions should be in the following conditions;
- rotational frequency
- carrier frequency

:25Hz
: 15,5 MHz
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- resolution bandwidth of spectrum analyzer :30kHz
- read-out point of carrier and noise level :shown in figure 20
Amplitude

Signal level

Noise level

Frequenc

10

ECMA-95-0051-A

Eigure 20 - Power versus frequency characteristics curve
27.2.5 Cross-talk
The test on|cross-talk shall be carried out on any group of five adjacentaunrecorded tracks in the Data zone.

Write a serjies of 8 Channel bits long marks spaced 8 Channel bits-apart in the recording field of sectors in track [n. The
write conditions shall be as specified in 25.3.

Read the recording fields of sectors in tracks (#-1), # and(+1) under the conditions 25.2.2 and 25.2.3.
The cross-thlk from the track 7 to the track (#-1) aiid{o the track (+1) shall be lower than -26 B,
27.2.6 Timing jitter

The test on timing jitter shall be carried-out on any track with no defective sector in the Data zone.
Write a tesf| pattern of M sequence generated by the generating polynomial

Geo=x 04X +1

under the condition given in 27.1.2.

Read and detect the data 51gnal wﬂh 1o equahzatlon Adjust the threshold ﬁactlonal value SO that the readback signal for

the 3T marl : al hasto an
0,25, then the wntmg power and/or pulse is mcorrectly speclﬁed in the SFP zone and the measurement is mvahd

Measure the time intervals between successive edges in the readback signal for 10> intervals in random sampling. The
value of timing jitter, the standard deviation (one sigma) of the measured time interval, shall be less than 7,5% of the time
period T of one Channel bit.
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Section 6 : Characteristics of user data
28 Method of testing

Clauses 29 and 30 describe a series of measurements to test conformance of the user data on the disk to this International

Qtandard Tt rharlkc the lagithility nf hath amhnccad and ncar_writtan data Thn data 1c acenimad ta ha arhitrary  Tha nicar.
Owanaard. il CiaeCks uid 18101y 01 00ul CIMOOSSCa and usCr-wiinlii Gaia. 10 Gatd 15 adSUlliCl O 08 aroiuary. 118 USCr

written data may have been written by any drive in any environment. The read tests shall be performed on the Reference
Drive.

Whereas
signals.
Correctipn circuits in the read channel defined below. The requnrements in clauses 29 and 30 define a mifimjim quality
of the data, necessary for data interchange.

28.1 Enyvironment
All signhls in clauses 29, 30 shall be within their specified ranges with the cartridge in@ny-environment in the range of
allowed|operating environments defined in 8.1.2. It is recommended that before testing the entrance surface of|the optical
disk shajl be cleaned according to the instructions of the manufacturer of the disk.

28.2 Reference Drive

All signals specified in clauses 29 to 30 shall be measured in the indicated channels of the Reference Drive. | The drive

shall haye the following characteristics for the purpose of these tests:
28.2.1 Optics and mechanics

The focyssed optical beam shall have the properties defined in clause 9.2. The disk shall rotate as specified in 9.5.
28.2.2 Read power

The optjcal power incident on the entrance surface of the disk and used for reading the information shall be ir the range
from 0,9 mW to Pmax.

28.2.3 Read amplifiers
The read amplifiers after the-photo-detectors in Channel 1 shall be as specified in 9.3.
28.2.4 Analog-to-binary converters

The sigrjal from-the read amplifier shall be converted from analog-to-binary with an edge detector.

28.2.5 Data-eloek

The drive shall have a data clock which can lock to the RLL(1,7)
encoded data on the disk. The data clock provides the Channel bit windows for timing the binary signals.

28.2.6 Binary-to-digital conversion

The rising and falling point of the binary signal represent the Channel bit data ONE. The binary signal shall be converted
from binary-to-digital with a converter.
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28.2.7 Error correction
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Correction of errors in the data bytes shall be carried out by an Error Detection and Correction system based on the

definition in annex E3.

28.2.8 Tracking

During the measurement of the signals, the focus of the optical beam shall follow the tracks as specified in 20.2.4.

29 Minimum quality of a sector

This clausg specifies the minimum quality of the Header and Recording field of a sector as required for interchange of the

data contaiped in that sector. The quality shall be measured on the Reference Drive specified in 28.2.

A byte errgr occurs when one or more bits in a byte have a wrong setting, as detected by the ECC andfor CRC cir

29.1 Addrgss fields

CUits.

At least one of the three Address fields in a Header read in Channel 1 shall not have-any byte errors, as checked by the

CRC in the field.

29.2 User-written data

The user-written data in a sector shall not contain any byte errors that cannot be corrected by the error correction

in 28.2.7.
30 Data infterchange requirements

A disk offgred for interchange of data shall comply with-the following requirements.
30.1 Tracking

The focus pf the optical beam shall not jumip. tracks unintentionally.

30.2 User+written data

defined

Any sector written in the Information zone that does not comply with 29.1 and 29.2 shall have been replaced accarding to

the rules of the defect mandgement as defined in clause 19.

30.3 Qualijty of disk

The quality ofthe disk is reflected in the number of replaced sectors in the Information zone. This International $tandard

allows a nmjaximum of 16384 replaced sectors.
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A3

A4

1

Annex A
(normative)

Distortion test

ISO/IEC 13403:1995(E)

The distortion test checks if the case is free from unacceptable distortions and protrusions. The test is made

by placing the cartridge horizontally on a gauge.

The test gauge consists of a base plate on which four posts Py, Py, P3 and P4 are fixed so as to correspond to

figure A.2.):
Posts P1 and P,

Dy =18,0 mm + 0,10 mm

H;=5,0 mm+ 0,10 mm
Hy,=7,0 mm max.

Post P3 and P4
D;=14,0 mm + 0,10 mm

After assembly, the upper annular surfaces of the four posts shall lie between two horizontal planes
D,05 mm apart.

the same surface.

[he value of distortion shallnot exceed 0,4 mm.

lows (See

spaced

[he distortion shall be inspected by measuring the vertical distance between highest and lowest pofitions on
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Figure A.1%--Distortion gauge

| |
! I = Ho
| |
| L
| l —Z-
| |
! P! )l_ e Ha
D Da
| |
| [
P3, P4 PL, P2

Figure A.2 - Details of posts
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w
[y

B.2

B.3

B.4

B.S

Annex B
(normative)

Compliance test

The compliance test checks the flatness and flexibility of the case by forcing the four reference surfaces of
the case into a plane. The test is made by placing the cartridge on the supports of a gauge and applying

forces on the cartridge opposite to the supports.

e gauge shall consist of four poles forming the reference surface (See figure A.1 and figure A.2.))

e cartridge shall be placed with its reference surfaces onto the posts of the horizontal gauge. Foupr vertical

_____________ PO P, iy PP, ~ e P P o %

ownward forces of 2,5 N each, shall be exerted on the cartridge opposite each of the four posts.
equirements

nder the conditions of B.4, three of the four surfaces S to S4 shall-be in contact with the annulT surface
gf their respective posts, and any gap between the remaining sufface S and the annular surface of its post
all not exceed 0,1 mm.
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Annex C
(normative)

Track deviation measurement

The deviation of a track from its nominal location is measured in the same way as a drive sees a track, i.e. through a
tracking servo. The strength of the reference servo used for the test is in general less than the strength of the same
servo in a normal drive. The difference in strength is intended for margins in the drive. The deviation of the track is
related to the tracking error between the track and the focus of the optical beam, remaining after the reference servo.

The tracking error directly influences the performance of the drive, and is the best criterion for testing track
deviations

The specification of the axial and radial track deviation can be described in the same terms. Therefore, this annex
applies to both axial and radial track deviations.

C.1 Relation between requirements

The accelgration required by the motor of the tracking servo to make the focus of the optical beam follow the tracks
on the disk is a measure for the allowed deviation of the tracks. An additional measure is the allowed trackiphg error
between the focus and the track. The relation between both is given in figure.C/1, where the maximum [allowed
amplitude|of a sinusoidal track deviation is given as function of the frequency-of the deviation. It is assumgd in the

figure that there is only one sinusoidal deviation present at a time.
A

logx_ )

max

max

> log(f)

FOMA-A4-0145-A

Figure C.1 - Maximum allowed amplitude of a single, sinusoidal track deviation

At low frequencies, the maximum allowed amplitude xpax. is given by

Xmax. = dmax. / (2Tf) 2, (D

where amayx. is the maximum acceleration of the servo motor. At high frequencies we have

Xmax. = Cmax. 2)

where emax_ is the maximum allowed tracking error. The connection between both frequency regions is given
in C.3.
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C.2 Reference servo

The above restriction of the track deviations is equal to the restriction of the track deviations for a reference servo. A
reference servo has a well-defined transfer function, and reduces a single, sinusoidal track devation with amplitude

Xmax. t0 a tracking error epayx as in figure C.1.

The open-loop transfer function of the reference servo shall be

/“’0 \2 T=+—1mc /lwo ()
L J l1+in/cw,

where i F V-1 , 0=2nf and wg = 27nfy, with f the 0-dB frequency of the open-loop tfansfer function. The

constant| ¢ gives the cross-over frequencies of the lead-lag network of the servo: /1 =),/ ¢ and /» = fy [x c. The
reduction of a track deviation x to a tracking error e by the reference servo is given by

e 1
— = C))
x 1+Hg
If the 0 dB frequency is specified as
a.,.c
0‘) 0 = 2 (5 )
emax

then a Iqw-frequency track deviation with an acceleration apmax will be reduced to a tracking error emay , and a high-
frequendy track deviation will not be-reduced. The curve in figure C.1 is given by

Xmax. = €max. | 1+Hs |. 6)
The maximum acceleration-required from the motor of this reference servo is

2
aax.(motor) = emax, ©" | 1+Hs |. @)

At low frequericies (f'< fo / c) applies

2
(‘)O ©max. ) (8)

c

Amax (MOLOT) = Amax (track) =

Hence, it is permitted to use amax (motor) as specified for low frequencies in 11.4.6 and 11.4.8 for the calculation of
oy of a reference servo.
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C.3 Requirement for track deviation
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The track deviations shall be such that, when tracking with a reference servo on a disk rotating at the specified
frequency, the tracking error shall nowhere be larger than e3¢ during more than 12 ms.

The open-loop transfer function of the reference servo for axial and radial tracking shall be given by eq.(3) within an
accuracy such that | 1+H | does not differ by more than + 20 % from its nominal value in a bandwidth from 25

Hz to 100 kHz. The constant ¢ shall be 3. The 0 dB frequency @y / 2x shall be given by eq.(5), where apmax. and
emax. for axial and radial tracking are specified in 20.2 4.

The requirement for the transfer function of the phase-locked loop in the read channel (see 28.2.5) is the sam)
the reference servo in the preceding paragraph.

C.4 Me

Three pos
loop trans]
given in eq

surement implementation

ible implementations for an axial or radial measurement system have been given below. Hj is th
fer function of the actual tracking servo of the drive, Hy is the transfer function for the reference s

a referencg servo, which signal has to be checked according to the previous paragraph.

POSITION SENSOR

Filter
1 —>
1 +I-% e

ECM,

]

\-04-0081-A

SERVO

Figure C2 'y Implementation of a reference servo by filtering the track position signal with the

reduction characteristics of the reference servo

e as for

e open-
ervo as

.(3). x and y are the position of the track and the focus of the optical beam.” "e" is the tracking erfor after
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<

ECMA-94-0082-A

Figyre C.3 - Implementation of a reference servo by changing the transfer function of the actual servo

1+H .
1 +H s
€a
+
A Ny
x Ha y

ECMA-94-0083-A

Figure C.4 - Implementation of a reference servo by changing the tracking error of the actual servo

The optimum implementation depends on the characteristics of H, and H. Good results for motors in ledf springs

are often| obtained by using separate circuits in a low and high frequency channel. The implementation
C.2 is usgd in the low-frequency channel, while that of figures C.3 and C.4 is used in the high-frequency

of figure
channel.

The signals from both channels are added with a reversed cross-over filter to get the required tracking errgr. In the
low-frequency channel* one can also use the current through the motor as a measure of the acceleratipn of the

motor, pfovided the’latter is free from hysteresis. The current must be corrected for the transfer functi
motor and then-be converted to a tracking error with a filter with a transfer function (e/a), equivalent to eq

bn of the

.

67


https://standardsiso.com/api/?name=fd18589e21b762c11cc410ddd29c98f3

ISO/IEC 13403:1995(E) ©ISO/IEC

Annex D
(normative)
CRC for Address fields
Tha 14 ahanly hita AF tha ODO Af the Addrace fiald chall ha aamnuted aver the firet fanr hutog AF thia fiald Tho
111V 1V VIIVLVA VIW V1l UV UIZNU V1 uiv AU VoD Liviug dliall ve \/Ullll}ul\l“ VVwl uiv 11101 1VUl VYLV VUl Ui 1iviu, 111w

generator polynomial shall be:

G(x)=x16+x12+x5+ 1.

The residyal polynomial is defined by:

yliul

i=31 1=15—
. A < ' . . 16 PRPSER
R@)=( ), bix'+ ) b)x"° modGlx),
i=16 i=0

where b; denotes a bit of the first four bytes and b; an inverted bit. Bit b3; is the highest.order bit of the first pyte.

The contents of the 16 check bits ¢ of the CRC are defined by:

k=15

Re@)= Y ok

c15 is recqrded in the highest order bit of the fifth byte in the Address field.
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Annex E
(normative)

Interleave, CRC,ECC and Resync
for the
Data fields of a sector

E.1 Contents of Data field

The bytes in the Data field constitute an ordered sequence A,. The elements of A, are, depending on the value of n:

for 1 <n<1024: A,=D, user data bytes
1025 <n< 1026: A,=AD, address data bytes
1027 <n< 1030: A,=C CRC check bytes
1031 <n< 1190: A, =Eg ECC check bytes,
where
m=n-1024
k=n-1026

s=((n-1031)mod 10) + 1

n-1031
t=int(————)+1
10

The notjtion int(x) denotes the largest integer not-greater than x; (x mod y) denotes the remainder of the integer
division f¢ / .

The ordgr of the user data bytes D, is the same as the order in which they are input into the controller of [the drive,
i.e. D1 cpmes first. The Resync bytes are not included in A,,.

E.2 [nterleaving

Before the ECC and CRCbytes are calculated, the bytes in the Data field are ten-way interleaved. For thaf purpose,

the first three sub-groups of A, are mapped onto a two-dimensional matrix B; with 103 rows and 10 colymns (see
figure E{l). Thus

for 1< n<1030: By =A,

where
n-1

i=102 - int (—)

10

j=(n-1)mod 10 .
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E.3 CRC

and ECC

E.3.1 General

The CRC and ECC shall be computed over the Galois field based on the primitive polynomial

Gp(x)=x8+x5+x3+x2+1 :

©ISO/IEC

The elements of the field are of = (Bi)ss, where B is a primitive root of Gp(x). The value of the n-th bit in a byte is the

coefficient = - <n<7-
E.3.2 CR(C
The generator polynomial for the CRC bytes shall be
i=139 ,
Ge) = [JGx+ob).
i=136
The four gheck bytes of the CRC shall be computed over the user data and the‘address data bytes. The info
polynomial shall be
i=102 J=9 '
Te@)=( Y, (D, Byx'))+Boox".
i=1 3=0

The contents of the four check bytes Cy of the CRC are defined by the residual polynomial

The storag

E.3.3 EC¢

The primi
bytes of th

Ro()=1c()x* modG(x).

e locations for the coefficients of the polynomial are specified by

k=4
Re()= 3, Crat ™,
k=1

I~
-

live polynomial and the elements shall be as specified in E3.1. The generator polynomial for th
e ECC shall be

rmation

e check

70
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The 160 check bytes of the ECC shall be computed over the user data, the address bytes and the CRC bytes. The
corresponding ten information polynomials shall be

1=102

jx)= Y  Byx

i=0

where 0 <7 <9.
The contents of the 16 check bytes Eg for each polynomial I¢(x) are defined by the ten residual polynomials

The storag

R, (x) =1 ¢ (x) Y16 3 G ()
l\ej \J\r, J 8 e] ] 11iva \Je \ ,
hee locations for the coefficients of the polynomials are specified by
t=16 _
n .= N\ ©.. . l6-t
Rgx)= 2, Ejpirx
t=1

The bits ¢f the computed check bytes shall be inverted before they are encoded into Channel bits, as indicated by
E in the above formula and E in figure E. 1.
E.4 Resync
The Resync fields shall be inserted in the Data field to, prevent loss of byte synchronization and to
propagation of errors in the user data. Whilst they are-numbered consecutively, all Resync fields are identig
contain 151e following pattern in Channel bit pattern corresponding to the following hexadecimal data in
conversipn:

C5.
The Resync field RS,, shall be inserted between bytes A 20, and A 20, +1, where 1 <n <59,

E.S

The bytg¢s of the Data field’ shall be recorded on the disk immediately after the Sync field. Their ordef

accordin|

Figure H.
top to bg

Recording sequence

p to the sequénce A, with the Resync bytes inserted as specified in E.4.

1 shows“in matrix form the arrangement of the bytes. The sequence of recording is from left to

the use of

limit the
tal. They
RLL(1,7)

shall be

right and

first 103

ttom. ‘The first three bytes SB], SB2 and SB3 form the Data Sync field, which precedes the Data f

last 16 rows contam the ECC check bytes

ield. The
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Column no. Row no.
(3) 0 1 2 3 4 5 6 7 8 9 (i)
M sB1-3 [ b1 D2 D3 D4 D5 D6 D7 D8 D9 D10 ] 102
D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 || 101
[RS1 D21 D22 D23 D24 D25 D26 D27 D28 D29 D30 | 100
D31 D32 D33 D34 D35 D36 D37 D38 D39 D40 || 99
[Rs2 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 || 98
D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 | 97
[RS3 D61 D62 D63 D64 D65 D66 D67 D68 D69 D70 | 96
103 Roys .
[Rs4$] D981 D982 D983 | D984 | D985 | D986 | D987 | D988 | P98 D990 4
D991 | D992 D993 | D994 | D995 | D996 | D997 | D998 { D999 D1000 3
[Rs50¢]f D1001 | D1002 [ D1003 [ D1004 | D1005 | D1006 | D1007 | D1068| D1009 | D1010 2
D1011 | D1012 | D1013 | D1014| D1015| D1016 [ D1017 | DLOY¥8| D1019 | D1020 1
_Ji [Rs51] p1021] p1022 | D1023 | D1024| aAD1 AD2 c1 C2 c3 c4 0
El,1 | E2,1 E3,1 | 4,1 | E5,1 | E6,1 | E7,24 VE8,1 | E9,1 E10,1 -1
[Rss2] E1,2 [ E2,2 [ E3,2 | E4,2 | E5,2 | E6,2 [ E7,2 | E8,2 | E9,2 | E10,2|| -2
El,3 E2,3 .| E3,3 | E4,3 E5,3 | E6,3 | E7,3 | E8,3 | E9,3 E10,3 -3
16 Rows . .
RS58| E1,14] E2,14 | E3,14| E4,24] E5,14| E6,14 | E7,14 E9,14 |E10,14 | |-14
E8,14
i E1,15| E2,15| E3,15 |« E4,15| E5,15| E6,15| E7,15 E9,15 |E10,15 | |-15
E8,15
RS5P| E1,16| E2,16 | E3+16/| E4,16| E5,16 | E6,16| E7,16 E9,16 |E10,16 | |-16
— E8, 16
Figur¢ E.1 - Data field configuration. The indices i and j of bytes Bjj are given along the sides of
the' matrix.
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Annex F
(normative)

PEP Control zone
F.1 Recording in the PEP Control zone

In the PEP zone there shall be 1086 to 1166 PEP bit cells per revolution. A PEP bit is recorded by writing marks in
either the first or the second half of the cell.

The angular length of mark shall be 360°/656 244 to 360°/610 986.

A ZER( shall be represented by a change from marks to no marks at the centre of the cell and a ONE by|a
change from no marks to marks at this centre.

PEP bit cell with a PEPRbit cell with

L recorde ZERO /\/_) (_/\/ a recorded ONE

A4

1/2 PEP bit cell « L 1/2 PEP bit cell

N ~UU A S TUU-TUTHIL
i

D Channel bits

Figure F.1 - Example of phase-encoded modulation in the PEP Control zone
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