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IntroductiorL

This Internation
number of Typq

The two sides

Type designatid

Types

Types

Types

Types

Type B

The suffix - R,

©1S0MEC

R/W, R/'W-R

(WO, WO-R

P-ROM, P-ROM-R

0-ROM, O-ROM-R

al Standard specifies the characteristics of a series of related 130 mm optical disk cartridges (OD(s) by using a
designations.

f the disk, called Side A and Side B, with each a nominal storage capacity of 1>Gigabyte are given specific
ns. Thus, Side A and Side B may be different types.

provide for data to be written, read and erased\thany times over the whole of both
recording surfaces of the corresponding disk'side, using the thermo-magnetic and

magneto-optical effects.

provide for part of both disk surfaces to be pre-recorded and rgproduced by
stamping or other means. This-pdrt of the disk is read without refourse to the
magnetico-optical effect. Allparts which are not pre-recorded provide for data to

meet the requirements of Types R/'W and R/W-R, respectively.

provide for the whole of ‘both disk surfaces to be pre-recorded and rgproduced by
stamping or other mi€ans. The corresponding disk sides are read withopit recourse to

the magneto-optical effects.

provide writesonce, read-multiple functionality using the thermo-magnetic and the

magneto-optical effects.

indicates that the cartridge side shall not be used. This Type designation may be

used-for Side B only.

on Side A. Such ODC:s facilitate simmitaneous access to both sides of the disk by a dual optical system.

The 20 combiy

clause 10.5.8.

In addition, foaln

ODC are the s

e size:

each Type, this International Standard provides for 512-byte and 1 024-byte sector sizes. All

which may be used for'Side B only, indicates that the tracks of Side B spiral in the opposite direction to those

ations of Types allowed by this International Standard for the two sides of disks are specified| in table 2 in

sectors of an
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Information technology — 130 mm optical disk cartridges for
information interchange — Capacity: 2 Gbytes per cartridge

Section 1: General

1 Scope

This International Standard specifies
— the conditidns for conformance testing and the Reference Drive;
— the environments in which the cartridges are to be operated and stored;

— the mechanjical, physical and dimensional characteristics of the cartridge, so as to prdyide mechanical interchangeability
between data processing systems;

— the format ¢f the information on the disk, both embossed and user-written, including the physical disposition of the tracks
and sectors] the error correction codes, the modulation methods used;

— the charactgristics of the embossed information on the disk;
— the magnetd-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 data from the flisk.

This Internatiopal Standard provides for interchange between‘optical disk drives. Together with a Standard for vplume and file
structure it proyides for full data interchange between data-processing systems.

2 Conformance

21 OPﬁIl Disk Cartridge (ODC)

An ODC claiming conformance with this International Standard shall specify the Type of its two sides. [t shall be in
conformance if it meets all mandatory.requirements specified herein for those Types of sides.

2.2 Gendrating system

A claim of conformance with'this International Standard shall specify which of Types R/W, R/W-R, P-ROM, P-ROM-R, O-
ROM, O-ROM-R, WO, WO-R, and B is(are) supported. A system generating an ODC for interchange shall be extitled to claim
conformance yvith this International Standard if it meets the mandatory requirements of this Standard for the Type(s)
supported.

23 Receiving system
A claim of conformance with this International Standard shall specify which Type(s) of side(s) is(are) supported.

A system receiving an ODC for interchange shall be entitled to claim conformance with this International Standard if it is able
to handle any recording made on the cartridge according to 2.1 on the Types specified.

24 Compatibility statement

A claim of conformance by a generating or receiving system with this International Standard shall include a statement listing
any other International Optical Disk Cartridge Standard supported. This statement shall specify the number of the Standard (s),
including, where appropriate, the ODC Type(s), or the Types of side, and whether support includes reading only or both
reading and writing.
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3 Normative reference

The following standard contains provisions which, through reference in this text, constitute provisions of this International
Standard. At the time of publication, the edition indicated was valid. All standards are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent
editions of the standard 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.

4 Definitions
For the purpoge of this International Standard, the following definitions apply.

4.1 band: An annular area within the user zone on the disk having a constant clock frequency!
4.2 case} The housing for an optical disk, that protects the disk and facilitates disk interchange.
4.3 clamping zone: The annular part of the disk within which the clamping force.is applied by the clamp]ng device.

4.4 control track: A track containing the information on media parameterS-and format necessary for writing, reading
and erasing the remaining tracks on the optical disk.

4.5 Cyclic Redundancy Check (CRC): A method for detecting erfors in data.
4.6 defect management: A method for handling the defectivé aréas on the disk.

4.7 disk [reference plane: A plane defined by the perfectly flat annular surface of an ideal spindle qnto which the
clamping zong of the disk is clamped, and which is normal to\the axis of rotation.

4.8 entrance surface: The surface of the disk on'fd which the optical beam first impinges.
4.9 Errgr Correction Code (ECC): An érror-detecting code designed to correct certain kinds of errors|in data.
4.10 format: The arrangement or layout-of information on the disk.

4.11  hubg The central feature on.the disk which interacts with the spindle of the disk drive to provide radifil centring and
the clamping force.

4.12  intenleaving: The:process of allocating the physical sequence of units of data so as to render the datd more immune
to burst errors

4.13  Kerr rotation: The rotation of the plane of polarization of an optical beam upon reflection from the recording
layer as causeql by’the magneto-optical Kerr effect.

4.14 land and groove: A trench-like feature of the disk, applied before the recording of any information, and used to

define the track location. The groove is located nearer to the entrance surface than the land with which it is paired to form a
track.

4.15  logical track: Either 31 consecutive sectors for 512-byte sector disks or 17 consecutive sectors for disks with 1 024-
byte sector in one or more physical tracks. The first sector of each logical track is assigned sector number 0.

4.16 mark: A feature of the recording layer which may take the form of a magnetic domain, a pit, or any other type or
form that can be sensed by the optical system. The pattern of marks represents the data on the disk.

NOTE 1 - Subdivisions of a sector which are named "mark" are not marks in the sense of this definition.
4.17 mark edge: The transition between a region with a mark and one without a mark or vice versa, along the track.

4.18 mark edge recording: A recording method which uses a mark edge to represent a Channel bit.
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4.19  optical disk: A disk that will accept and retain information in the form of marks in a recording layer, that can be
read with an optical beam.

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

4.21 physical track: The path which is followed by the focus of the optical beam during one revolution of the disk. This
path is not directly addressable.

4.22  polarization: The direction of polarization of an optical beam is the direction of the electric vector of the beam.

NOTE 2 - The plat potarizati . gtireete ve < 5 bn is right-handed
when to an obserper looking in the dlrecnon of propaganon of the beam, the end-point of the elecmc vector would appear to describg an ellipse in the
clockwise sense.

4.23  pre-recorded mark: A mark so formed as to be unalterable by magneto-optical means.

4.24  read|power: The read power is the optical power, incident at the entrance surface of-the disk, used when reading.

NOTE 3 - It is spgcified as a maximum power that may be used without damage to the written data. Lower power.may be used providing|that the signal-to-
noise ratio and othjer requirements of this International Standard are met.

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

4.26  Reed-Solomon code: An error detection and/or correction code which is particularly suited to th¢ correction of
errors which ofcur in bursts or are strongly correlated.

4.27  spindle: The part of the disk drive which contacts the disk'and/or hub.

4.28 substrate: A transparent layer of the disk, provided for mechanical support of the recording layer, fhrough which
the optical bez;[n accesses the recording layer.
4.29  track pitch: The distance between adjacent track centrelines, measured in a radial direction.

4.30  writg-inhibit hole: A hole in the case which, when detected by the drive to be open, inhibits both Write and erase
operations.

431 writ¢ once functionality: A technique whereby a rewritable MO ODC is restricted to initializatipn and writing
once only; erage is not permitted.

4.32 zone} An annular area of'the disk.

5 Conyentions_and notations

5.1 Represéntation of numbers
A measured VWHMWWMMWmt a specified

value of 1,26 with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows a range of measured values from
1,235 to 1,275.

Letters and digits in parentheses represent numbers in hexadecimal notation.

The setting of a bit is denoted by ZERO or ONE.

Numbers in binary notation and bit combinations are represented by strings of ZEROs and ONEs.
Numbers in binary notation and bit combinations are shown with the most significant bit to the left.
Negative values of numbers in binary notation are given in TWO's complement.

In each field the data is recorded so that the most significant byte (byte 0) is recorded first. Within each byte the least
significant bit is numbered O and is recorded last, the most significant bit (numbered 7 in an 8-bit byte) is recorded first. This
order of recording applies also to the data input of the Error Detection and Correction circuits and their output.
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Unless otherwise stated, groups of decimal digits of the form xx ... X/yy ... y indicate that the value xx ... x applies to 1 024-
byte sectors and that the value yy ... y applies to 512-byte sectors.

5.2 Names

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

6 List of acronyms

ALPC ___Auto Laser Power Control

AM Address Mark

CRC Cyclic Redundancy Code

DDS Disk Definition Structure

DMA Defect Management Area

DMP Defect Management Pointers

ECC Error Correction Code

EDAC Error Detection and Correction Code
ID Identifier

LBA Logical Block Address

LSB Least Significant Byte

MO Magneto-Optical

MSB Most Significant Byte

ODC Optical Disk Cartridge

O-ROM Optical Read Only Memory

PA Postamble

PDL Primary Defect List

PEP Phase-Encoded Part of the Control Tracks
P-ROM Partial Read Only Memory
RLL(1,7) Run Length Limited (code)

R-S Reed-Solomon (code)

R/W Rewritable

R-S/LDC Reed-Solomon Long Distance'Code
SCSI Small Computer System Interface
SDL Secondary Defect List

SFP Standard Formatted.-Part of the Control Tracks
SM Sector Mark

VFO Variable Frequency Oscillator

WO Write Once

ZCAV Zoned-Constant Angular Velocity

7 GenFral description of the optical disk cartridge

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

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

The optical disk consists of two sides assembled together with their recording layers, if any, on the inside. The disk sides may
be of different Types as specified in table 2.

The optical disk may be recordable on both sides which may be read and written simultaneously. Data can be written onto the
disk as marks in the form of magnetic domains in the recording layer and can be erased from it with a focused optical beam,
using the thermo-magnetic effect. The data can be read with a focused optical beam, using the magneto-optical effect. The
beam accesses the recording layer through the transparent substrate of the disk side.

Part of the disk or the entire disk may contain read-only data in the form of pre-embossed pits. This data can be read using the
diffraction of the optical beam by the embossed pits.
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The entire disk may be used for write once recording of data using the thermo-magnetic effect. This data can be read using the
magneto-optical effect.

8 General requirements
8.1 Environments

8.1.1  Test environment

The test environment is the environment where the air immediately surrounding the optical disk cartridge has the following
properties:

temperature :23°C+x2°C

relative humidity 145 % t0 55 %
atmospheric|pressure : 60 kPa to 106 kPa

air cleanlineps : Class 100 000 (see annex A)

No condensgtion on or in the optical disk cartridge shall occur. Before testing, the optical disk*cartridge shall §e conditioned in
this environment for 48 h minimum. It is recommended that, before testing, the entrance surface of the [disk be cleaned
according tolthe instructions of the manufacturer of the disk.

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

This International Standard requires that an optical disk cartridge which/meets all requirements of this Interfational Standard
in the specified test environment provides data interchange over, the specified ranges of environmental pprameters in the
operating enjvironment.

8.1.2 O;Trating environment

The operatipg environment is the environment where the~dif immediately surrounding the optical disk dartridge has the
following pfoperties:

temperature 5 °Cto55°C
relative hunjidity :3%1t085 %
absolute huidity : 1 g/m3 to 30 g/m3
atmospherid pressure : 60 kPa to 106 kPa
temperature|gradient : 10 °C/h max.
relative hunfidity gradient : 10 %/h max.

air cleanlingss : office environment (see annex P)
magnetic figld strength at the récording layer for

any conditign under which a\beam is in focus : 32 000 A/m max.
Magnetic fi¢ld strength-at-the recording layer

during any ¢ther condition : 48 000 A/m max.

No condensatiori on’or in the optical disk cartridge shall occur. If an optical disk cartridge has been expos¢d to conditions
outside thoi specified in this clause, it shall be acclimatized in an allowed operating environment for at leaFt 2 hours before
use. (See also annex Q).

8.1.3  Storage environment

The optical disk cartridge without any protective enclosure shall not be stored in an environment outside the range allowed for
storage. The storage environment is defined as an environment where the air immediately surrounding the optical disk
cartridge has the following properties:

temperature :-10°Cto 55 °C

relative humidity 13 % to 90 %

absolute humidity : 1 g/m3 to 30 g/m3

atmospheric pressure : 60 kPa to 106 kPa

temperature gradient : 15 °C/h max.

relative humidity gradient : 10 %/h max.

air cleanliness : office environment (see annex P)
magnetic field strength at the recording layer : 48 000 A/m max.


https://iecnorm.com/api/?name=8545ed8668f92faccaacffca3a788cf8

ISO/IEC 13842:1995 (E) ©1S0EC

No condensation on or in the optical disk cartridge shall occur.

8.1.4 Transportation

This International Standard does not specify requirements for transportation; guidance is given in annex R.

8.2 Temperature shock

The optical disk cartridge shall withstand a temperature shock of up to 20 °C when inserted into, or removed from, the drive.

8.3 Safety

The cartridge shall satisfy the safety requirements of Standard IEC 950, when used in the intended manne|
foreseeable use ip an information processing system.

84 Flammability

The cartridge
better, as specifi¢d in Standard IEC 950.

9 Refer¢nce Drive

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

9.1 Opticgl system

The basic set-up|of the optical system of the Reference Drive used for measuring the write, read and erase paramet
in figure 1. Diff¢rent components and locations of components are permitted, provided that the performance rema
as that of the set-up in figure 1. The optical system shall-be' such that the detected light reflected from the entrang
the disk is mininhized so as not to influence the accuracy of the measurements.

r or in any

its components shall be made from materials that comply with the flammability.class for HB mnaterials, or

used to test
ls vary from
specified in

ers is shown
ins the same
e surface of
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K 4
3 . Ch.2
TT% |
L
M
+ h.1
gEE=p=—
L L
N[+
H T
C D E F G
A B
95-0041-1
A Laser diode G Optical disk
B Collimator lens H Optional half-wave plate
C Optional shaping prism I.I, Tracking signals from photodiode K4
Ch.1]  Channel 1 J Polarizing beam splitter
Ch.2| Channel 2 K3j,K, Photodiodes for channels 1 and 2
D Beam splitter K; Split photodiode
E Polarizing beam splitter L,,L, DC-coupled amplifiers
F Objective lens M Tracking Channel (see 20.3)
N Phase retarder

In the absencg
K equal to t}

shall be adjus
and the polari

Figure 1 - Optical system of the Reference Drive

of polarization changes in the disk, the polarizing beam splitter J shall be aligned to make the sig
at of detéctor K,. The direction of polarization in this case is called the neutral direction. The j

ed such.that the optical system does not have more than 2,5° phase retardation between the neut

pation perpendicular to it. This position of the retarder is called the neutral position.

rnal of detector
hase retarder I

ral polarization

The phase retarder can be used for the measurement of the narrow-band signal-to-noise ratio (see 26.2).

The beam splitter J shall have a p-s intensity reflectance ratio of at least 100.

The beam splitter E shall have an intensity reflectance Rp from F to H of nominally 0,30 for the neutral polarization direction.
The reflectance R for the polarization perpendicular to the neutral direction shall be nominally 0,95. The actual value of R,
shall not be smaller than 0,90.

The imbalance of the magneto-optical signal is specified for a beam splitter with nominal reflectance. If the measurement is
made on a drive with reflectance's Rp, and R, for beam splitter E, then the measured imbalance shall be multiplied by

to make it correspond to the nominal beam splitter E.
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The output of Channel 1 is the sum of the currents through photodiodes K, and K,, and is used for reading embossed marks.

The output of Channel 2 is the difference between photo-diode currents, and is used for reading user-written marks with the
magneto-optical effect.

NOTE 4 - For Type - R sides, the optical system shall be duplicated such that measurements on both sides of the disk may be taken without flipping the

disk.

9.2 Optica

1 beam

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

=+ 10 1IN
a) Wavelength (A) 780 nm
-10 nm
b) Wavelength ( A ) divided by the numerical
aperture| of the objective lens (NA) A/NA =1,423 pm 0,023 pm
c) Filling ID/W of the aperture of the
objectivg lens 1,0 max.
d) Variancp of the wavefront of the
optical heam near the recording layer A2/ 180 max.
e) Polarization Linear - parallel or perpendicular to the groove wheie
appropriate
f) Extinctipn ratio 0,01 max.
2) The optjcal power and pulse width for writing, reading arid-erasing, and the magnetic field shall be as [specified in
20.2.2,25.2.2,25.3,25.4 and 29.2.2.
D is the diameter of the lens aperture and W is the beam diameter of the Gaussian beam where the intensity ig 1/¢2 of the
maximum intensity.
The extinction rgtio is the ratio of the minimum ovef the maximum power observed behind a linear polarizer ir the optical

beam, which is r

9.3 Read

Two read channgls shall be provided to.generate signals from the marks in the recording layer. Channel 1 shall
reading the embgssed marks, using.thel diffraction of the optical beam by the marks. Channel 2 shall be used for
user-written marks, using the rotation of the polarization of optical beam due to the magneto-optical effect of the

read amplifiers
25 MHz.

The signal from
filter with a cut-g

tated over at least 180°.

annels

er the photo-detectors in Channel 1 and Channel 2 shall have a flat response within +1 dB fron

Channel\2 is not equalized before detection. The signal should be low-pass filtered with a 3-pole
ffdrequency of one half the Channel clock frequency.

be used for
reading the
marks. The
h 100 Hz to

Butterworth

9.4 Tracking

The Tracking Channel of the drive provides the tracking error signals to control the servos for the axial and radial tracking of
the optical beam. The method of generating the axial tracking error is not specified for the Reference Drive. The radial

tracking error is generated by a split photodiode detector in the tracking Channel. The division of the diode runs parallel to the
image of the tracks on the diode.

The requirements for the accuracy with which the focus of the optical beam must follow the tracks is specified in 20.2.4.

9.5 Rotation of the disk

The spindle shall position the disk as specified in 12.4. It shall rotate the disk at 50,0 Hz + 0,5 Hz. The direction of rotation
shall be as specified in 10.5.8.
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Section 2 : Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case

10.1

The case (see figure 3) is a rigid protective container of rectangular shape. It has spindle windows on both sides to allow the
spindle of the drive to clamp the disk by its hub. Both sides of the case have a head window, one for the optical head of the

General description of the case

drive, the other for the magnetxc head prov1d1ng the necessary magnetlc ﬁelds Wthh also allow for 51multaneous read and

upon removal
gripper slots fo

10.2 Rela

Side A of the d
except as noted
respectively.

Only the shutte
case.

10.3 Refer
There is a refer|
the dimensions
extends through

104 Case

an autochanger.

onship of Sides A and B
The features esdential for physical interchangeability are represented in figure 3. When Side A of’the cartridge fgces upwards,

sk faces downwards. Sides A and B of the case are identical as far as the features given here a

- and the slot for the shutter opener, described in 10.5.10 and 10.5:11, are not identical for bo

ence axes and case reference planes

bf the case are referred. The intersection of the X and\Y axes defines the centre of the location ho
the centre of the alignment hole.

drawings

The case is repfesented schematically by the following drawings.

Figure 2 shq
Figure 3 sh
A.

Figure 4 sh¢
plane P.
Figure 5 sh

Figure 6 sh
Figure 7 sh
Figure 8 sh
Figure 9 sh

ws the hub dimensions.

ws the envelope of the ¢ase with respect to a location hole at the intersection of the X and Y axes

ws the surfaces ST, S2, S3 and S4 which establish the reference plane P.

Figure 5a sows the details of ‘surface S3.

bws the detdils-of the insertion slot and detent.

bws the gripper slots, used for automatic handling.
bws the, write-inhibit holes.

bws'the media ID sensor holes.

below. The description is given for one side only. References to Sides A-and B can be change

ence plane P for each side of the case. Each referenceplane P contains two orthogonal axes X ar

covers them

om the drive. The case has write- 1nh1b1t reﬂectancc dctectmn, and rotation duecuon detecnon features, and

e concerned,
d to B or A

sides of the

d Y to which
e. The X axis

bws a composite drawing of Side/A of the case in isometric form, with the major features identified from Side

and reference

Figure 10 s

10.5

1 1 P N
IOWDS UIC SITULLCT STIIUL HHULLLL.

Figure 11 shows the head and motor window.
Figure 12 shows the shutter opening features.
Figure 13 shows the capture cylinder.
Figure 14 shows the user label areas.

Dimensions of the case

The dimensions of the case shall be measured in the test environment. The dimensions of the case in an operating environment

can be estimate

10.5.1

d from the dimensions specified in this clause.

Overall dimensions

The total length of the case (see figure 4) shall be

53,0 mm * 0,4 mm
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The distance

from the top of the case to the reference axis X shall be

L, =127,0 mm % 0,3 mm

The distance

from the bottom of the case to the reference axis X shall be

L;=26,0 mm 0,3 mm

The total width of the case shall be

Ly
The distance
L5 &

The distance

L

+ 0,0 mm
135,0 mm

©1S0/1EC

- 0,6 mm

from the left-hand side of the cartridge to the reference axis Y shall be

+ 0,0 mm
128,5 mm

- 0,5 mm

from the right-hand side of the cartridge to the reference axis Y shall be

6,5 mm £ 0,2 mm

The width shill be reduced on the top by the radius

R1=

L,

originating fjom a point defined by L5 and

lq E
The two cort
R, 3
and the two d

R3=

101,0 mm + 0,3 mm
ers of the top shall be rounded with a radius
£ 1,5 mm £+ 0,5 mm
orners at the bottom with a radius

3,0 mm + 1,0 mm

The thicknesp of the case shall be

11,00 mm * 0,30 mm

g edges of the case-shall be rounded with a radius

E 1,0 mm max:

Ls 3
The eight loy

R4 3
10.5.2 Lo

The centre of the/location hole (see figure 4) shall coincide with the intersection of the reference axes X and Y

tion hole

(. It shall have a

square form with a side length of

+ 0,00 mm

Ly=4,10mm

- 0,06 mm

held to a depth of

Lo =1,5 mm (i.e. typical wall thickness)

after which a cavity extends through to the alignment hole on the opposite side of the case.

The lead-in edges shall be rounded with a radius

R5=0,5 mm max.

10
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10.5.3 Alignment hole

The centre of the alignment hole (see figure 4) shall lie on reference axis X at a distance of

Li;=122,0 mm* 0,2 mm

from the reference axis Y.

The dimensions of the hole shall be

+ 0,00 mm
Li5=4,10mm
- 0,06 mm
and
+ 0,2 mm
L13 = 5,0 mm
- 0,0 mm
held to a depth of L,, after which a cavity extends through to the location hole on the opppsite'side of the case

The lead-in ¢

10.54 Sur]

The referenc
of the case, s

- Two circu

Surface S, sk

D,

dges shall be rounded with radius Rs.

faces on Reference Planes P

e plane P (see figures 5 and 5a) for a side of the case shall contain four surfaces (S1, S2, S3 and
becified as follows:

ar surfaces S1 and S2.

all be a circular area centred around the square location hole and have a diameter of

# 9,0 mm min.

Surface S2 shall be a circular area centred around the;réCtangular alignment hole and have a diameter of

D,
- Two elong

Surfaces S3

%+ 9.0 mm min.

fated surfaces S3 and S4, that follow the contour of the cartridge and shutter edges.

ind S4 are shaped symmetrically.

Surface S3 shall be defined by twe-gircular sections with radii

R6=

E 1,5 mm £ 0,1 mm

with an origip given by

Ly

= 4,00mm £ 0,1 mm

Lis

=86.0mm+03 mm

S4) on that side

and

R;=15mm=0,1 mm

with an origin given by

Lig
Ly

The arc with

=1,9mm=* 0,1 mm

=124,5 mm * 0,3 mm

radius R shall continue on the right hand side with radius

+0,2 mm

Rg=134,0 mm

- 0,7 mm

11
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which is a dimension resulting from Ls + L4 + Rg with an origin given by L and L. A straight, vertical line

The left-hand side of S3 shall be bounded by radius
Rg=45mmz 0,3 mm
which is a dimension resulting from L;g + L4 - R¢ with an origin given by

Lig=20mm*0,1mm

©1SO/MEC

Lig=1155mm*0,3 mm.

The left-hand sllde of the boundary shall be closed by two straight lines. The first one shall smoothlyjoin'the arc of R¢ to the
e

arc of Rg. Th

surface S3 there shall be a zone to protect S3 from being damaged by the shutter. In order tp _keep this zone
practical width

R,y =41 mm max.

This radius originates from the same point as Rg.

10.5.5 Insertion slots and detent features

second one shall run from the left hand tangent of R, to its intersection with Rq.-Along the leff hand side of

it 2 minimum

The case shall have two symmetrical insertion slots with embedded detent\features (see figure 6). The slots shallfhave a length

of
L,y =p6,0 mm £ 0,3 mm
a width of
+0,3 mm
L,; =p,0 mm
- 0,0 mm
and a depth of
Ly, =B,0 mm * 0,1 mm
located

Ly =R,5 mm £ 0,2 mMm
from reference|plane P.

The slots shall haveca lead-in chamfer given by

L,, =0;5'mm max.

Ly5=5,0 mm max.
The detent notch shall be a semi-circle of radius
R{;=3,0mm 0,2 mm
with the origin given by
Lyg=13,0 mm % 0,3 mm
Ly; =2,0mm 0,1 mm

L;3=114,0mm £ 0,3 mm

The dimensions L,, Ly¢, L, are interrelated, their values shall be such so that they are all three within specification.

12
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10.5.6 Gripper slots
The case shall have two symmetrical gripper slots (see figure 7) with a depth of

Lyg=5,0mm*0,3 mm

from the edge of the case and a width of

Lyg=6,0mm = 0,3 mm

The upper edge

of a slot shall be

L30=]

above the bottom of the case.

10.5.7 Write-

Sides A and B s
hole. The hole §
the disk shall b
operated from §

When writing d
diameter

Its centre shall §
Ly =3
Ly =

on Side A of th

When writing is allowed on Side A of the disk,(thé write-inhibit hole shall be closed on Side A of the case,
. the wall thickness of the case\In this state, the opposite side of the same hole, at Side B of the

16
,5 mm

typically L, i.
closed and not

Ly =
The opposite s
specified by L

Ly, =
on Side A of th|

be specified by

P casc.

P Case.

2,0 mm = 0,3 mm

inhibit holes

hall each have a write-inhibit hole (see figure 8). The case shall include a devicé.for opening and
It the lefi-hand side of Side A of the case, is the write-inhibit hole for Side A(of the disk. The pro
e made clear by inscriptions on the case or by the fact that the device\for Side A of the disk
ide A of the case.

n Side A of the disk is not allowed, the write-inhibit hole shall be open all through the case. If

0 mm min.

,0mm £ 0,2 mm

11,0 mm £ 0,3 mm

cessed from the reference plane P of Side B of the case by more than

de of the write-inhibit hole for protecting Side B of the disk shall have a diameter Ds. Its cq
and

1,0 mm£0,2 mm

closing each
tected side of
can only be

shall have a

pt a depth of

case, shall be

ntre shall be

10.5.8 Media

sensor holes

There shall be two sets of four media sensor holes (see figure 9). The set of holes at the lower left hand corner of Side A of the

case pertains to
D,=4

the positions of

Side A of the disk. The holes shall extend through the case, and have a diameter of

+ 0,3 mm

,0 mm

-0,0 mm

their centres shall be specified by Ls,, L3, and

L35=19,5mm % 0,2 mm

Ly =17,0mm * 0,2 mm

L35 =23,0mm £ 0,2 mm

13
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L39 = 93,0 mm * 0,3 mm

L4y =99,0 mm £ 0,3 mm

L4y =105,0 mm + 0,3 mm

A hole is deemed to be open when there is no obstruction in this hole over a diameter D, all through the case.

A hole for Si
closure shall b

Ly
The holes are

Hole No. 1 sH
reflectance. T}

Hole No. 2 shall indicate whether Side B shall not be used, in which case the hole shall-be open. When Side H

the hole shall

Hole No. 3 sh
as viewed fro

viewed from the objective lens shall be counter clock-wise.

An optical di
meaning of t
International

; m ide A and Side B 0
e recessed from reference plane P by

0,1 mm max.

all indicate high reflectance of Type O-ROM disks. The hole shall be open for\a“Type O-ROM
he hole shall be closed for ODCs of Type R/W, P-ROM, and WO specified by this International S

be closed.

pll indicate the required direction of disk rotation. The hole shall be open to indicate that the direg
m the objective lens shall be clockwise. The hole shall be/closed to indicate that the direction

k cartridge conforming to this International Standard does not use hole No. 4. The hole shall
he holes shall be as in table 1. The combinatiéns”of open and closed holes permitted acq
btandard shall be as shown in table 2.

Table 1 - Media sensor holes

numbered consecutively from 1 to 4. Number 1 is the hole closest to the left hand edge‘of the case|.

©1S0/1EC

f the case. The

disk with high
andard.

shall be used,

tion of rotation
of rotation as

be closed. The
ording to this

Sensor hole No. Indication Closed Open
1 Reflectance range of Low reflectance High reflectance
disks
2 Disk side accessible Yes No
3 Required direction of | Counterclock-wise Clock-wise
rotation of disk
4 Not used Always -

14
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Table 2 - Allowed settings of media sensor holes

ISO/MTEC 13842:1995 (E)

Legend:

10.5.9 Head

Lyg=61,0 mm £ 0,2 mm

Hole No. Side A Type of Side B Type of
— 1234 side 1234 side
CcCccc R'W CCcCCcC R/W
R/W P-ROM
P-ROM R/W
P-ROM P-ROM
WO WO
CcCccc R/W ccoc R/W-R
R/W P-ROM-R
P-ROM R/W-R
P-ROM P-ROM-R
WO WO-R
CCcCcC R/W €ocCcC B
P-ROM B
WO B
CcCccCcC R/W occc O-ROM
CCccC R/W ococC O-ROM-R
OCcCC O-ROM OoCcccC O-ROM
ocCccc O-ROM ococC O-ROM-R
OCCC O-ROM CCcCCcC R/W
occc O-ROM ccocC R/W-R
OCCC O-ROM cocc B

C = closed hole
O = open‘hole

and'motor window

The case shallhave-a d 3 : 8 : 3
dimensions are referenced to a centreline, located at a distance of

to the left of reference axis Y.

The width of the head access shall be

L,g =20,00 mm min.

and its height shall extend from

Lyg=118,2 mm min. to

Lsy = 57,0 mm max.

15
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The four inside corners shall be rounded with a radius of

and its centre shall be defined by L,¢ and

L= 43,0 mm + 0,2 mm

10.5.10 Shuttex
The case shall h
the head and m

head and motor

of the case in su
of the top of the

A, =16
The distance fro
Ls, =2
The left hand siq

Lsp =

to the datum plahe.

10.5.11 Slot forf shutter opener

The shutter shal
slot shall be dif
located at a dist4

Ly;=3
from reference 2
The length of th
Lsy=4
and the angle of]

A3=54

ve a spring-loaded, unidirectional shutter (see figure 12) with an optional latch, designed to com]

window is opened to the minimum size specified in 10.5.9. The shutter shall be free(to slide in a
Ch a way as to ensure that the overail thickness of the case and shutter shall not exceed Lg. The rig
shutter shall have a lead-in ramp with an angle

° max.

m the reference planes P to the nearest side of the ramp shall be

5 mm max.

e of the shutter shall not extend closer than

14,0 mm min.

have only one slot (see figure 12) in which the shutter opener of the drive can engage to open the

Ince of
4,5 mm = 0,5 mm

xis Y on Side B of the\case.

e slot shall be
,5 mm * 0,1mm

the lead-out ramp shall be

0,594 7,5°.

The depth of the slot shall be

Lss=3,5mm+ 0,1 mm

The width of the slot from the reference plane P of Side B of the case shall be

+0,5 mm

Lsg = 6,0 mm

- 0,0 mm

If a shutter latch is employed, the distance between the latch and reference plane P of Side B of the case shall be

Lg;=2,5 mm max.

©1SONEC

bletely cover
btor windows when closed. A shutter movement of 41,5 mm minimum shall be sufficiént to enIure that the

ecessed area
hi-hand side

shutter. The

hensioned as follows: When the shufter is closed, the vertical edge used to push the shutter open shall be

The edges of the case beneath the shutter, upon which the shutter door opening mechanism may slide, shall have a thickness of

B, =1,0 mm min.

16
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,9 mm max.

from plane P (see detail A in figure 12).

The edges shall also be straight to within STR (straightness of surface) = 0,2 mm in both planes for length C,. (See detail in

figure 12. C, is

defined by the manufacturer’s shutter design).

10.5.12 Shutter sensor notch

The shutter ser
cartridge into t}

Lyz=
Lyy=

Lys=

The notch shall

isor notch (see figure 10) is used to ensure that the shutter is fully open after insertion of<th
e drive. Therefore, the notch shall be exposed only when the shutter is fully open. The dimension

8,5 mm * 0,2 mm

/1,0 mm £ 0,3 mm and
+ 0,0 mm

D,0 mm

-2,0 mm

have a lead-out ramp with an angle

5°+2°

10.5.13 User

bel areas

The case shall have the following minimum areas for user labels (see'figure 14):

on the bottd

These areas shj
dimensions.

Lg,

Lg, - |
L, - |
Les

Leg -
Lgp +
Lg-L

on Side A and Side B: 35,0 mm x 65,0 mm

m side: 6,0 mm x 98,0 mm

=4,5 mm min.
L6;= 65,0 mm min.
[63= 35,0 mm min.

=4,5 mm.min.

L¢5= 65,0 mm min.

L,-1

s = 35,0 mm min.
71 - L72 = 6,0 mm min.
TN 1170 = 98,0 mm min.

e optical disk
shall be

11 be recessed by 0,2 mm min. Their positions are specified by the following dimensions and relations between

10.6

Mechanical characteristics

All requirements of this clause shall be met in the operating environment.

10.6.1 Materials

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

10.6.2 Mass

The mass of the case without the optical disk shall not exceed 150 g.

10.6.3 Edge

distortion

The cartridge shall meet the requirement of the edge distortion test defined in annex B.

17
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The cartridge shall meet the requirement of the compliance (flexibility) test defined in annex C. The requirement guarantees

that a cartridg

e can be constrained in the proper plane of operation within the drive.

10.6.5 Shutter opening force

The spring force on the shutter shall be such that the force required to open the shutter does not exceed 3 N.

It shall be sufficiently strong to close a free-sliding shutter, irrespective of the orientation of the case.

10.7

concrete floo
failure.

11

11.1
The disk shall]

Each disk sid|
recording lay
the substrate §

The two disk

The circular |
clamping forg

11.2  Refs

Some dimen
from that des|
the clamping
through the ¢

11.3  Dim

The dimensio
can be esti

The outer di
case allowed

The total thic

Dro
The optical {sk cartridge shall withstand dropping on each surface and on each corner from a height ©f 7

Dimensional, mechanical and physical characteristics of the disk

General description of the disk

jsides shall be assembled together with the recording layer facing inwards.

ml:d from the dimensions specified in this clause.

4+ 4+
LA ]9

covered with a vinyl layer 2 mm thick. The cartridge shall withstand all such impacts without

consist of two sides assembled together.

e shall consist of a circular substrate with a hub on one face and ‘a recording layer coated on the
er may be protected from environmental influences by a protective layer. The Formatted Zone (sg
hall be transparent to allow an optical beam to focus on the'tecording layer through the substrate.

ubs are in the centre of the disk. They interact with the spindle of the drive, and provide the radial
e.

brence axis and plane of the disk

ons of the hub are referred to a Disk-Reference Plane P (see figure 2). The Disk Reference Plar
ribed in 10.3 for the cartridge. P is‘defined by the perfectly flat annular surface of an ideal spir]
zone of the disk is clamped, afid which is normal to the axis of rotation of this spindle. This
entre of the centre hole of thé hub, and is normal to Disk Reference Plane P.

ensions of the disk

ns of the disk shall bé'measured in the test environment. The dimensions of the disk in an operati

eter of thre,disk shall be 130,0 mm nominal. The tolerance is determined by the movement of thg
by 12.3-and 12.4.

knéss of the disk outside the hub area shall be 2,40 mm min. and 2,80 mm max.

b0 mm on to a
any functional

other face. The
e clause 17) of

centring of the

e P is different
dle onto which
axis A passes

hg environment

disk inside the

NOTE S - Disks

that conform to ISO/IEC 10089 are known to exist which have a total thickness of 3,2 mm.

Within the zone defined by the outer diameter of the clamping zone (D6) and the inner diameter of the reflective zone (see
clause 17) there shall be no projection from the Disk Reference Plane P in the direction of the optical system of more than 0,2

mim.

11.3.1 Hub dimension
The outer diameter of the hub (see figure 2) shall be

+ 0,0 mm

Dg = 25,0 mm

-0,2 mm

The height of the hub shall be

18
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+ 0,0 mm
hy; =2,2mm
- 0,2 mm

The diameter of the centre hole of the hub shall be

+ 0,012 mm
Dgy = 4,004 mm
- 0,000 mm

The height of the top of the centring hole at diameter Dy, measured above the Disk Reference Plane P, shall be

h, =9 T
The centring Jength at diameter Dy shall be
hy=10,5 mm min.
The hole shall have a diameter larger than, or equal to, Dy between the centring length and thie-Disk Referende Plane P. The
hole shall extend through the substrate.

There shall b¢ a radius at the rim of the hub at diameter Dy with height
h,=(0,2 mm £ 0,1 mm
At the two suffaces which it intersects, the radius shall be blended to prevent 6ffsets or sharp ridges.
The height of|the chamfer at the rim of the hub at diameter Dy shall be
+ 0,2 mm
hs =|0,2 mm
-0,0 mm
The angle of the chamfer shall be 45°, or a corresponding full'radius shall be used.

The outer diameter if the magnetizable ring shall be

Do F 19,0 mm min.

The inner diameter of the magnetizable ring.shall be

Dll = 8,0 mm max.
This thicknesf of the magnetizable'material shall be
hg 3 0,5 mm min.

The position pf the top,ofithe magnetizable ring relative to the Disk Reference Plane P shall be

+ 0,0 mm
hy=2,2 nm
-0,1 mm

The outer diameter of the clamping zone shall be

Dg = 35,0 mm min.

The inner diameter of the zone shall be

D, = 27,0 mm max.

11.4 Mechanical characteristics

All requirements in this clause must be met in the operating environment.

11.4.1 Material

The disk shall 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 magnetic properties of the magnetizable zone in the hub
(see 11.3.1) and the optical properties of the substrate in the Formatted Zone (see 11.5).
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11.4.2 Mass
The mass of the disk shall not exceed 120 g.

11.4.3 Moment of inertia

The moment of inertia of the disk relative to axis A shall not exceed 0,22 g-mz.

11.4.4 Imbalance

The imbalance of the disk relative to axis A shall not exceed 0,01 g-m.

©1S0/IEC

11.4.5 Axial leﬂection

The axial defleq
the thickness of
Plane P on each
each side of the

The deviation o
shall not exceed
also be met for
by the optical sy

11.4.6 Axial 3cceleration

The maximum 4§

tracking of the
motor is assumg

function
3io
1+—
1 (o ,
H, (iu):—x(—ojzx .l
3 o 1 o
3wy,
where
o =2nf
®y/27 =1 600 Kz

i=+/—1

or any other ser]

an acceleration

tion of the disk is measured as the axial deviation of the recording layer. Thus it comprises the

side of the disk. The nominal position of the recording layer with respect to the Disk Refereno
disk is determined by the nominal thickness of the substrate.

[ any point of the recording layer from its nominal position, in a direction normal to the Disk Ref]
+ 0,22 mm for rotational frequencies of the disk as specified in 9.5. For Fype - R disks, this requ
cach side of the disk when measured with the disk accessed from both sides. The deviation shall
stem defined in clause 9.

llowed axial error e, (see annex T) shall not exceed +4;0\im, measured using the Reference D

recording layer. The rotational frequency of the diskishall be as specified in 9.5. The stationar
d to be motionless (no external disturbances). The measurement shall be made using a servo wit]

olerances on

the substrate, on its index of refraction and the deviation of the entrance surface ffom' the Dikk Reference

e Plane P on

erence Plane,
irement shall
be measured

rive for axial

y part of the
0 the transfer

o withJ1+H | within 20% of | 1+H,| in the bandwidth of 50 Hz to 170 kHz. Thus, the disk sha

pf<nore than 33,4 m/s? at low frequencies from the servo motor of the Reference Servo. For T

this requirement-sha

11.4.7 Radial

runout

1 not require
pe - R disks,

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. Thus it includes the distance between the axis of rotation of the spindle and reference axis A, the tolerances
on the dimensions between axis A and the location of the track, and effects of non-uniformity's in the index of refraction.

The difference between the maximum and the minimum distance of any track from the axis of rotation, measured along a fixed
radial line over one physical track of the disk, shall not exceed 50 pum as measured by the optical system under conditions of a
hub mounted on a perfect sized test fixture shaft, for rotational frequencies of the disk as specified in 9.5. For Type - R disks,
this requirement shall also be met for each side of the disk when measured with the disk accessed from both sides.
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1148

The maximum allowed radial error e, (see annex T) shall not exceed + 0,15 pum, measured using the Reference Drive for

radial rranking of the tracks. The rotation

o
assumed to be motionless (no external disturbances). The measurement shall be

the tracks. The rotational frequency of the disk shall be as specified in 9.5. The

The stationary part of the motor is

made using a servo with the transfer function

3iw
2 1+—
. 1 fog ®g
H (iw)=—X—| X -
3 lio 1,2
3UJO

where

o =2nf
Wy/2n=20501
i=+/-1

or any other sef

an acceleration
requirement shi

1149 Tilt

vo with | 1+H | within 20% of | 1+H, | in the bandwidth of 50 Hz to 170'kHz. Thus, the disk sh;

of more than 8,3 m/s? at low frequencies from the servo motor of tHe Reference Servo. For Type
111 also be met for each side of the disk when measured with the disk accessed from both sides.

The tilt angle, defined as the angle which the normal to the entrance surface, averaged over a circular area of 1

makes with thej
disks, this requj

11.5

11.5.1 Index

normal to the Disk Reference Plane P, shall not exceed 4 mrad in the operating environment.

Optidal characteristics

of refraction

Within the Formhatted Zone (see clause 17) the index of refraction of the substrate shall be within the range from

11.5.2 Thick]
The thickness g

where n is the i

11.5.3 Birefn

ness

3 2402650

0,509 3x X—
ns=1 n"+0,5929

mm 0,05 mm

hdex of refraction.

ingence

f the substrate from the‘entrance surface to the recording layer, within the Formatted Zone shall b¢:

1l not require
- R disks, this

mm diameter,
For Type - R

rement shall also be met for each side of the diskcwhen measured with the disk accessed from both sides.

,46 to 1,60.

The effect of th

- st e e the-trrisat st

Channel 2 of

the Reference Drive (see 25.2).

11.5.4 Reflectance

The baseline reflectance R is the value of the reflectance of an unrecorded, ungrooved area of the PEP Zone, measured through
the substrate and does not include the reflectance of the entrance surface.

The nominal value R of the baseline reflectance shall be specified by the manufacturer
- in byte 3 of the Control Track PEP Zone (see 17.3.2.1.4), and

- in byte 19 of the Control Track SFP Zone (see 17.4.2).The actual value R, of the reflectance shall be measured under the
conditions a) to f) of 9.2 and those of 20.2.2.
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In any ungrooved, unrecorded area of the Control Track PEP Zone, the value R, shall be within R (1 £ 0,12), and both R and
R, shall be within the range 0,14 to 0,29 for low reflectance disks, and within the range 0,50 to 0,90 for high reflectance disks.

12
12.1

Interface between cartridge and drive

Clamping method

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

spindle. Th
turntable of

122 Cl

The clampiy

The adsorbe

12.3

The capture
maximum hj
in the case.
includes tol
bottom of th

Lsg

above the D
located at a

LS,
above the s3

D,

Its centre sHall be defined by the nominal values of L, and Ls;.

124 Di
When the d

Lg

above the [
the disk in

Capture cylinder (see figure 13)

radi
e spindle shall support the disk in its clamping zone, determining the axial position of the disK.in

mping force
g force exerted by the spindle shall be less than 14 N.

nt force measured by the test device specified in annex D shall be in the range of 8,0 N to 12,0 N.

cylinder is defined as the volume in which the spindle can expect(the-Centre of the hole of the
eight of the hub, just prior to capture. The size of the cylinder limits the allowable play of the disk
This cylinder is referred to perfectly located and perfectly sized alignment and location pins
erances of dimensions of the case and the disk between the two pins mentioned and the centre
e cylinder is parallel to the Disk Reference Plane P, and §hall be located at a distance of

= 0,5 mm min.

isk Reference Plane P of Side B of the case when'Side A of the disk is to be used. The top of the
distance of

=4,3 mm max.
ime Disk Reference Plane P, i.e. thatof Side B. The diameter of the cylinder shall be

b = 3,0 mm max.

5k position in the operating condition
sk is in the operating condition (see figure 13) within the drive, the position of the active recordin

=5,35mm = 0,15 mm

isk Reference Plane P of that side of the case that faces the optical system. Moreover, the torque

ble of the hub. A
the case.

hub to be at the
inside its cavity
n the drive, and
of the hub. The

cylinder shall be

b layer shall be

to be exerted on

brder to maintain a rotational frequency of 50 Hz shall not exceed 0,01 Nm, when the axis of ro

tation is within a

circle of diameter

D,

3 =0,2 mm max.

and a centre given by the nominal values of L,¢ and Ls;.
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Figure 2 - Hub dimensions
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See figure 5a
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Figure 5 - Surfaces S1, S2, S3 and S4 of the reference plane P
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Figure 5a - Detail of surface S3
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Figure 6 - Insertion slot and detent
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Figure 10 - Shutter sensor notch viewed from Side A
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Figure 12 - Shutter opening feature

34

P
L
54
‘v gl -
L 3 1 7 1
= Sxzamll)
L52B A_»
P
Section A-A l 1 le
(enlarged scale) ma
. _AEs
L7 8TR 7
N\
v
|
Yt
P

©1SO/IEC


https://iecnorm.com/api/?name=8545ed8668f92faccaacffca3a788cf8

©1S0/1EC ISO/MEC 13842:1995 (E)

12

[]

T

’
Q

x4

0 %

b
e

<

—n

_E]__

t~

e
.
L/

58

95-0024-1

Figure 13 - Capture cylinder
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Section 3 : Format of information

13 Track geometry
13.1 Track shape

The Formatted Zone shall, for radii greater than 29,52 mm / 29,51 mm, contain tracks intended for the continuous servo
tracking methqd

A track consisfs of a groove-land-groove combination, where each groove is shared with a neighbouring tfack.[A groove is a
trench-like feature, the bottom of which is located nearer to the entrance surface than the land. The centre of| the track, i.e.
where the rec%’iing is made, is the centre of the land. The grooves shall be continuous. The shape of(the. groove| is determined
by the requirempents in clause 21.

This Internatipnal Standard distinguishes between physical and logical tracks. A physical'track forms a 360° turn of a

continuous spiral. A logical track is a portion of a physical track containing a defined, dumber of consecutiye sectors (see
14.2).

13.2  Direction of track spiral

The track shal] spiral inward from the outer diameter to the inner diameter.

13.3  Track pitch

The track pitch is the distance between adjacent track centrelines, measured in a radial direction. It shall be 1,44 mm =+ 0,08

mm except in the Control Track PEP Zone. The width of a group of bands corresponding to 22 388 physical fracks shall be
30,0 mm = 0,1 mm.

13.4  Logital track number

Each logical tfack shall be identified by a logical track number (see 15.5). Unless otherwise stated all track numbers refer to
logical tracks ¢nly.

Track 0 shall he located at radius 60,00 mm"£:0,10 mm.
The logical track numbers of logical tracks located at radii smaller than that of track O shall be increased by 1 for each track.

The logical track numbers of logi¢al)tracks located at radii larger than that of track O shall be negative, and dedrease by 1 for
each track. Their value is given in TWO's complement, thus track -1 is indicated by (FFFF).

13.5 Phydical track number

In cases wherg track numbers refer to physical tracks this is clearly stated.

Physical track|0 shall begin with sector O of logical track O.

The track numbers of physical tracks located at radii smaller than that of physical track 0 shall be increased by 1 for each
physical track.

The track numbers of physical tracks located at radii larger than that of physical track 0 shall be negative, and decrease by 1
for each physical track.

14 Track format

14.1  Physical track layout

All sectors on the disk shall be the same size.

For disks with 1 024-byte sectors, on each physical track there shall be 30 to 59 sectors. Each sector shall comprise 1 410
bytes. A byte is represented on the disk by 12 Channel bits. Hence, the length of one Channel bit is determined by the

requirement that there are (30 to 59) x 1 410 x 12 = 507 600 to 998 280 Channel bits on a physical track. The sectors shall be
equally spaced over a physical track in such a way that the distance between the first Channel bit of a sector and the first
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Channel bit of the next sector shall be 16 920 Channel bits + 5 Channel bits. At the rotational speed of 50 Hz, the period T of a
Channel bit equals

10°

T=
50% (507 600to 998 280)

ns =39,4 to 20 ns

For disks with 512-byte sectors, on each physical track there shall be 51 to 105 sectors. Each sector shall comprise 799 bytes.
A byte is represented on the disk by 12 Channel bits. Hence, the length of one Channel bit is determined by the requirement
that there are (51 to 105) x 799 x 12 = 488 988 to 1 006 740 Channel bits on a physical track. The sectors shall be equally
spaced over a physical track in such a way that the distance between the first Channel bit of a sector and the first Channel bit
of the next sedfor shaltbe 9588 Cirannel bits =5 Charmet bits At the Totationat speed of 50-Hz;treperiod-Tof a Channel bit

equals

10°

T=
50 x (488 988 to 1 006 740)

ns = 40,9 to 19,9 ns

14.2 Logikcal track layout
On each logicdl track there shall be 17/31 sectors.

14.3  Radial alignment

The Headers df the sectors in each band shall be radially aligned in such a waykthat the distance between the first Channel bit
of sectors in 4djacent physical tracks shall be less than 5 Channel bits. The Headers of the first sector in all [bands shall be
radially aligned in such a way that the distance between the first Channel bit of the first sectors of each band shgll be less than
120 Channel Hits.

144  Sectpr number
The sectors of|a logical track shall be numbered consecutivelyfrom 0 to 16/30.

15 Sector format

15.1  Sectpr layout

Sectors shall Rave one of the two layouts shown in figure 15 and figure 16 depending on the number of user bytes in the Data
field. In figur¢ 15 and figure 16 the numbers below the fields indicate the number of bytes in each field. The pumber of user
bytes per sectgr is specified by byte.of each of the Control Track Zones. The pre-formatted area of 67 bytes, the Header, and
the gap area of 10 bytes are the same for both sector formats.

On the disk 8-bit bytes shall'be represented by 12 Channel bits (see clause 16).

SM | VFO, | AM | ID, | VFO, | aM | DD, PA

8 26 1 5 20 1 5 1

Pre-formatted Header

Gap ALPC Gap

5 2 3
ALPC and Gaps
Pre-formatted Header | ALPC, Gaps| VFOj; Sync Data field Buffer
67 10 27 4 1 278 (User Data, DMP, 24
CRC, Resync)

Figure 15 - Sector format for 1 024 user bytes
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SM VFO, AM ID, VFO, AM ID, PA
8 26 1 5 20 1 5 1
Pre-formatted Header
Gap ALPC Gap
J pA S
ALPC and Gaps
Pre-formatted Header | ALPC, Gaps| VFO,3 Sync Data field Buffer
67 10 27 4 670 (User Data, DMP, 21
CRC, Resync)

15.2 Sector Mark

The Sector Mprk shall consist of an embossed pattern that does not oéeur'in RLL (1,7) code (see 16) and is int¢nded to enable
ntify the start of the sector without recourse to a phase=locked loop.

the drive to 1

The Sector
Channel bit l¢

There are two
shown in figu
signal obtaine
even-numberg

Figure 16 - Sector format for 512 user bytes

k shall have a length of 96 Channel bits and shall consist of pre-recorded, continuous, long mafks of different
ngths followed by a lead-in to the VFO, field<This pattern does not exist in data.

kinds of Sector Marks to identify even<numbered and odd-numbered bands. The Sector Mark paftern shall be as
re 17, where T corresponds to the time Tength of one Channel bit. The signal obtained from a mafk is less than a

d from no mark. The lead-in shall hiave the Channel bit pattern 000101 for odd-numbered bands

d bands.

and 000001 for
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odd-numbered band

6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 000101
no mark ———
mark ||
even-numbered band
6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 000001
no mark
mark
k Long mark pattern »‘Iaead-.li :’
" Sector Mark A
Figure 17 - Sector’Mark pattern
15.3 VFOlfields
There shall be three fields designated VFO;, VFO, and VFO; (figure 18) to give the VFO of the phase-locked loop of the read
channel bit synchronization.
These fields shpll be embossed, except for rewkitable and write once sectors, in which case the VFOs; field shall|be written by
the drive when|data is written to the sector.
The continuoug Channel bit pattern for-VFO fields shall be:
VFO, 0 <10 0 10 1 0 1 1 0 1 0 1 312Channel bits
spade |
mark
VFO, X XX 20 10 1 01 1 0 1 0 1 240 Channelbits
space |
mark
VFO; 01 0 10 10 101 1 0 1 0 1 324 Channel bits
space I
mark

85-0046-|

40

Figure 18 - VFO Field Patterns
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current data bits set to ZERO ONE,

2. preceding Channel bit set to ZERO, and

3. afollowing

data bit set to ONE.

The 4th bit (identified by ?) shall be set to either a ONE or ZERO in order to produce the mark-space pattern as defined. The
objective is to begin the following Address Mark field with an 8T space. This value shall be such to produce the same pattern

thereafter as the other VFOQ fields and to end this field in the frmhqc edeoe of an

The start of th¢

Ctandard Thig
Stangard. inis

preceding the \

154 Addrm

The Address N
violation for th|

length of 12 Ch

00000

where the valu¢

if the
if the
Since the last b
this 10-bit seqy

15.5 ID fig

The two ID fid
bytes. Each fie

1st byte

This byte shall
2nd byte

This byte shall
3rd byte

bit7  shall g

embossed mark
U nields and to end this nield 1n the frailing e¢ge of an embossed mark.

is code. The field is intended to give the drive byte synchronization for.th€ following ID field.
annel bits with the following pattern:

00010x0

x shall be determined as follows:

First data bits of the following ID field are set to ZERO ZER®, x shall be set to ONE

irst data bits of the following ID field are not set to ZERO ZERO, x shall be set to ZERO.
it of the preceding VFO field is set to ONE, and (@bit set to ONE appears in the AM after 8 other

ence constitutes the detection pattern.

tlds

Ids shall each contain the addresses ‘of the sector, i.e. track number and sector number of the seq
d shall consist of five bytes with'the following embossed contents:

specify the most significant byte of the logical track number.

specify the least significant byte of the logical track number.

pecify the ID number.

when

A\ ZERO shall mean the ID, field,

VFO; field shall be not more than 6 Channel bits apart from the ideal positions given in thig International
tolerance allows for timing inaccuracies of the optical drive controller and will be compensated for by the Gap
(FO, field and the Buffer field at the end of the sector.
ess Mark (AM)
lark shall consist of an embossed pattern that does not occur in RLL (1,7) code and which i$ a run-length

t shall have a

Channel bits,

tor, and CRC

when set to ONE shall mean the ID, field,

bits 6 to O shall specify the sector number in binary notation .
4th and 5th bytes

These two byte

s shall specify a 16-bit CRC computed over the first three bytes of this field (see annex E).

The first two data bits of the ID field shall be encoded using table 3. When doing this, the last Channel bit from the AM shall
be used as input to the encoder.

The first three Channel bits of the ID field shall be decoded using table 4. When doing this, the last two Channel bits from the

AM shall be us

15.6
This field shall

ed as input to the decoder.

Postamble (PA)

be equal in length to 12 Channel bits following the ID, field.
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PA X X X ? 0 1 0 1 0 1 0 1 12 Channel bits
space |
Mark  ccccccecceeecones |

95-0047-1
Figure 19 - Postamble pattern
The starting bits of the PA, indicated by XXX, shall be determined by the preceding Channel bit and are the resu

1. current da 1 to ZERO ONE

hannel bit set to ZERO, and
data bit set to ONE.

2. preceding
3. afollowin

and the value
the following
of the last byt

to achieve cl
following fiel

f the 4th bit (identified by ?) shall be such to end this field in the trailing edge of;an’embossed
ap field is always recorded as a space. Due to the use of the RLL (1,7) encoding’scheme (see 1
of the CRC in the ID, field is uncertain within a few bit times. The Postamble allows the last b3

sure and permits the ID field to end always in a predictable manner. This i§ necessary in ord
| in a consistent manner.

15.7 Gap
There are two
The first Gap phall be equal in length to 60 Channel bits. Its contents aré not specified and shall be ignored in i

shall not be embossed. It is the first field after the pre-formatted hedder and gives the drive some time for pro
has finished rgading the header.

Gap fields in each sector.

The second gdp shall be equal in length to 36 Channel bits +.6Channel bits. This tolerance is needed to allow fd
on the position of the following VFOj; field. Moreover, it néed not start exactly on a Channel bit position as exf]

the header.

In the case of
with the same

R/W or WO sectors, this field shall bé.uinrecorded, but in the case of an embossed sector, it shall b
embossed marks in byte pattern as-for the VFO,.

15.8 Autg
This field shal

Laser Power Control (ALPC)
| be equal in length to-24'Channel bits. It is intended for testing the laser power level.

In the case of
embossed sect|

R/W or WO sectors, the contents of this field are not specified by this International Standard.
prs, this field shall be pre-recorded with the same embossed marks in the byte pattern as for the V}

159 Syng
The sync field|isdntended to allow the drive to obtain byte synchronization for the following Data field. It shall

It of encoding

mark such that
b), the framing
te of the CRC

r to locate the

terchange, but
Cessing after it

r the tolerance
rapolated from

e pre-recorded

In the case of
FO, field.

have a length

of 48 Channel bits‘and be recorded with the hit pattern

0100 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 10x0
where the value x shall be as follows:
if the first data bits of the following Data field are set to ZERO ZERO, x shall be set to ONE
if the first data bits of the following Data field are not set to ZERO ZERO, x shall be set to ZERO.

15.10 Data field
The Data field is intended for recording user data. It shall consist of either:

— 1278 bytes comprising

1 024 user bytes
242 bytes for CRC, ECC and Resync
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12 bytes for control information (DMP)
or
— 670 bytes comprising

512 user bytes

144 bytes for CRC, ECC and Resync
12 bytes for control information (DMP)
2 (FF)-bytes.

The disposition-of these bytesinthe Data field-is-speeifiedinannex

The first two data bits of the Data field shall be encoded using table 3. When doing this, the last Channel-bit from the Sync
field shall be uped as input to the encoder.

The first three [Channel bits of the Data field shall be decoded using table 4. When doing this, the last'two Chahnel bits from
the Sync field ghall be used as input to the decoder.

15.10.1 User data bytes

These bytes arf at the disposal of the user for recording information. There are 1 024 of 512 such bytes deppnding on the
sector format.

15.10.2 CRC pnd ECC bytes

The Cyclic Requndancy Check bytes and Error Correction Code bytes arg-uSed by the error detection and correction system to
rectify erroneops data. The ECC is a Reed-Solomon code of degree 16.

The computatign of the check bytes of the CRC and ECC shall be as ‘specified in annex F.

15.10.3 Bytes|for control information (DMP)

There shall be |2 bytes for control information. They are ifitended for use by drives handling Types WO and WP-R disks and
indicate whethgr or not a sector on a disk of this type have’been previously written (see also annex V).

For Type WO gnd WO-R disks, this field shall be uhrecorded when the sector does not contain user data. When fiser data have
been written to(the sector, the bytes of this field shall be set to (FF).

For all other Types of disks, these bytes shall always be set to (FF) when data is recorded in the sector.

15.10.4 Last Hytes of the data field'of the 512-byte sector format
The last two byftes of the Data field of the 512-byte sector format shall be set to (FF).

15.10.5 Resyng bytes

The Resync byles enable a-drive to regain byte synchronization after a large defect in the data field.

Annex G specit’es the Resync bytes and the criteria for selection of which of the two bytes is to be used.

The Resync fie TIISETTEd among Uie Test of e bytes of the Data field as specified in annex-F.

15.11 Buffer field

The Buffer field shall have a nominal length of 288/252 Channel bits, + 96/60 Channel bits and is divided into two parts. The
first part shall have a length of twelve Channel bits which shall be used for RLL (1,7) closure. The second part of this field
shall not contain any data and is needed to allow for drive motor speed tolerances and other electrical and mechanical
tolerances.

In the first part of this field, the RLL (1,7) closure shall end in a space to ensure that the second part will consist of spaces.
Permitted RLL closures can be either the PA defined in 15.6 or any other valid RLL (1,7) closure.

The second part of this field is needed for four reasons. Firstly, the tolerance on the header-to-header distance as specified in
14.1. Secondly, the tolerance in the start of the VFO; field as specified in 15.7. Thirdly, the actual length of the written data, as
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determined by the runout of the track and the speed variations of the disk during writing of the data. Fourthly, to ensure that all

data written previously, the length of which is subject to the above tolerances, has been erased.

16

Recording code

The 8-bit bytes in the two ID fields and in the data field shall be converted to Channel bits on the disk according to table 3 and
annex G. Channel bits in these fields shall be demodulated to information bits according to table 4 and annex G. All other
fields in a sector have already been defined in terms of Channel bits. Write pulses shall produce marks in a manner such that
the edge between a mark and space or a space and a mark corresponds to a Channel bit that is a ONE.

The recordinﬂ

RLL (1,7) as

efined in tables 3 and 4.

Table 3 - Conversion of input bits to Channel bits

code used to record all data in the formatted areas of the disk shall be the run-length limitéd

code known as

Preceding Channel bit | Current input bits | Following input bits Channel bits
RLL(1,7)
X 00 0X 001
0 00 1X 000
1 00 1X 010
0 01 0):¢ 001
0 01 1X 000
1 01 00 010
1 01 not 00 000
0 10 0X 101
0 10 1X 010
0 11 00 010
0 11 not 00 100

The coding sajn
shall start agai

NOTE: "not 00" means 01, 10; 1M

"X" means the value)is either 1 or 0

Table 4 - Demodulation of Channel bits to information bits

all start at the first bit)of the first byte of the field to be converted. After a Resync field the RL
with the last tw( input bits of the Resync bytes.

[ (1,7) coding

Breceding Channel bits | Current Channel bits [Following Channel bit§ Decoded informatior
bits
10 000 XX 00
0X 000 XX 01
00 001 0X 01
01 or 10 001 0X 00
X0 010 00 11
X0 010 01 or 10 10
01 010 00 01
01 010 01 or 10 00
X0 100 XX 11
X0 101 0X 10

NOTE: "X" means the value is either 1 or, 0
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17 Formatted Zone

17.1

General description of the Formatted Zone

ISO/TEC 13842:1995 (E)

The Formatted Zone contains all information on the disk relevant for data interchange. The information comprises embossed
tracking provisions, embossed headers, embossed data and, possibly, user-written data. In this clause the term 'data’ is reserved
for the content of the Data field of a sector, which, in general, is transferred to the host.

Clause 17 defines the layout of the information; the characteristics of signals obtained from this information are specified in
section 4 and 6.

17.2

The Formatted

Divis

lon of the Formatted Zone

Zone shall be divided into zones containing the logical tracks indicated in table 5.

The dimensions are given as reference only, and are nominal locations. The tolerance on the locatiorl of logjcal track O is

specified in 13

The Formatted
29,51 mm, it s

The location o]

Table 5 - Layout of the Formatted Zone

4. The tolerances on other radii are determined by the tolerance on the track pitch ds-specified in

3.3.

Zone Logical Track Address Radius in mm
1 024-byte sectors| 512-byte sectors |1 024-byte sectors| 512-byte sectors
-|[Lead-in Zone -2596t0 -1299 | -2520to0-1261 |%1,00 to 60,50 61,00 to 60,50
-|Outer Control Track SFP Zone | -1 298 to -414 -1 260 to -421 60,50 to 60,16 60,50 to 60,17
-|Outer Manufacturer Zone -413t0 -1 -420 to 1 60,16 to 60,00 60,17 to 60,00
-|User Zone 0to 58 739 0 to 55.769 60,00 to 29,93 60,00 to 30,30
-|Inner Manufacturer Zone 58 740 to 59 039 | 55770 to 56 483 | 29,93 to 29,70 30,30 t0 29,72
- Guard Band 58 740 to 58 769 | "55 770 to 56 228 | 29,93 to 29,91 30,30 to 29,93
- Manufacturer Test Zone 58 770 to 58919 | 56 229 to 56 432 | 29,91 to 29,79 29,93 t0 29,76
- Guard Band 58 920.t0 59 039 | 56 433 to 56 483 | 29,79 to 29,70 29,76 t0 29,72
-|Inner Control Track SFP Zone |.59 040 to 59 279 | 56 484 to 56 738 | 29,70 to 29,52 29,72 t0 29,51
4 Transition Zone for SFP 29,52 t0 29,50 29,51 to 29,50
{Control -Track PEP Zone 29,50 to 29,00 29,50 to 29,00
{Reflective Zone 29,00 to 27,00 29,00 to 27,00

f the zones defined in table S are also shown in figure 20.

Zone shall) extend from radius 61,00 mm to radius 27,00 mm. From radius 61,00 mm to radi
hall be provided with tracks containing servo and address information.

1s 29,52 mm /
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Radius (mm)
1024-byte 512-byte| Zone Name Contents
sectors  sectors
Max Max Lead-in Zone
61,00 61,00
60,50 60,50
SFP59
SFP Zone SFP1 | SFP2 | SFP3 SFP4 eee |or 105
60,16 60,17
Outer
Manufacturer
Zone
60,00 60,00
DMAs
User
User Area
Zone
DMAs
29,93 30,30
Inner
Manufacturer
2970 2972 Zone
’ ’ SFP Zo SFP1~|’SFP2 | SFP3 | SFP4 | eeo | SFE30
29,52 29,51 e or 51
29,50 29,50 Transition Zone
29,00 29,00 PEP Zone PEP PEP PEP
27,00 27,00 | Reflective Zone
Figure 20 - Location of the defined Zones
17.2.1 Lead}in Zone
The Lead-In Zpne shall be-used for positioning purposes only.

17.2.2 Man

There is an Inper{and an Outer Manufacturer Zone. They are provided to allow the media manufacturer to perfor

disk, includin

acturer‘Zones

d away from recorded information

m tests on the

17.2.2.1 Outer Manufacturer Zone

The Outer Manufacturer Zone shall comprise 413/420 logical tracks.

Logical tracks -1 to -8 are a buffer and shall not be used. Other logical tracks may have embossed marks in the data field
(15.10) that need not comply with the requirements of clause 15.10 or clause 16. The information in this zone is not specified
by this International Standard and shall be ignored in interchange.

All physical tracks in the Outer Manufacturer Zone shall contain 59/105 sectors.
17.2.2.2 Inner Manufacturer Zone

The Inner Manufacturer Zone is divided into three parts: Two Guard bands and in between the actual Manufacturer Test zone.

The purpose of the Guard bands is to protect and buffer the areas that contain information from accidental damage when the
area between the Guard bands is used for testing or calibration of the optical system.
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The manufacturer test zone may have embossed marks in the data field (15.10) that need not comply with the requirements of
15.10 or clause 16. The information in this zone is not specified by this International Standard and shall be ignored in
interchange.

All physical tracks of the Inner Manufacturer zone shall contain 30/51 sectors.

17.2.3 User Zone

The Data fields in the User Zone can be user-written or contain embossed data, in the format of clause 15, depending upon the
type of the disk.

The layout of the User Zone and its sub-divisions is specified in clause 18.

17.2.4 Refledtive Zone

This Internatiohal Standard does not specify the format of the Reflective Zone, except that it shall have the sgme recording
layer as the remainder of the Formatted Zone.

17.2.5 Control Track Zones

The three zone

Contr¢l track PEP Zone
Inner Control Track SFP Zone
Outer [Control Track SFP Zone

shall be used fqr recording control track information.

The control trakk information shall be recorded in two different formats, the first format in the Control Track PEP Zone, and
the second format in the Inner and Outer Control Track SFP Zones:

The Control Track PEP Zone shall be recorded using low freqiiency phase-encoded modulation.

The Inner and|Outer Control Track SFP Zones shall ea¢h consist of tracks recorded by the same modulatiop method and
format as is usg¢d in the User Zone (see clauses 16 and-18).

The Transition| Zone for SFP is an area in which the format changes from the Control Track PEP Zone whidh contains no
servo informatjon to a zone including servo information.

All physical trdcks in the Inner Control Track SFP Zone shall have 30/51 sectors.
All physical tracks in the Outer ContfolNTrack SFP Zone shall have 59/105 sectors.

17.3 Control Track PEPR.Zone

The informatign contained{in-the Control Track PEP Zone gives a general characterization of the disk. It specifjes the type of
disk, the ECC, |the tracking/method, etc.

This zone shal| not'contain any servo information. All information shall be pre-recorded in phase-encoded m¢dulation. The
marks in all trpéks/of this zone shall be radially aligned, so as to allow information recovery from this zone [without radial
tracking being established by the drive.

The read power shall not exceed 0,65 mW.

17.3.1 Recording in the PEP Zone

In the PEP Zone there shall be 561 to 567 PEP-channel bit cells per physical track. A PEP-Channel bit cell shall be 656 PEP-
Channel bits + 1 PEP-Channel bits long. A PEP-channel bit is recorded by writing marks in either the first or the second half
of the cell.

A mark shall be nominally two PEP-Channel bits long and shall be separated from adjacent marks by a space of nominally two
PEP-channel bits.

A ZERO 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.
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PEP-Channel bit cell with

¢ >« P
« 1/2 PEP-Channel bit cell > < 1/2 PEP-Channel bit cell >
>

T

2 PER-Channel bits

95-0049-1

Requirements

17.3.2 Format of the tracks of the PEP Zone

Each physical
in the reverse
conforming to
field.

The gaps betw
17.3.2.1 For]

Each sector of

Figure 21 - Example of phase-encoded modulation-in'the PEP Zone

for the density of the tracks and the shape of marks in the ContrélTrack PEP Zone are specified i

track in the PEP Zone shall have three sectors. On Side:B of Type - R ODCs, the PEP shall be req
direction. This feature allows drives conforming to previous standards to read correctly the PEP
this International Standard. The numbers below-the fields in figure 22 indicate the number of P}

[ One phiysical track (3 sectors) ---------------- >
Sector Gap Sector Gap Sector Gap
177 177 177

Figure 22 - Track format in the PEP Zone

een sectors shall beunrecorded areas having a length corresponding to 10 to 12 PEP bit cells.
mat of a sector.

177 PEP bits-shall have the following layout.

I<

W clause 24.

orded bit-wise
Zone of ODCs

EP bits in each

One sector (177 bits) >|
Preamble Sync Sector Number Data CRC
16 1 8 144 8

Figure 23 - Sector format in the PEP Zone

17.3.2.1.1 Preamble field

This field shal

1 consist of 16 ZERO bits.

17.3.2.1.2 Sync field

This field shal

1 consist of 1 ONE bit.

17.3.2.1.3 Sector Number field

This field shal

1 consist of eight bits specifying in binary notation the Sector Number from 0 to 2.

17.3.2.1.4 Data field

This field shal

48
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Byte 0

bit 7 shall be set to ZERO indicating the continuous servo tracking method,
bits 6 to 4 shall be set to 110 indicating a logical ZCAV.

Other settings of these bits are prohibited by this International Standard (see also annex V).
bit 3 shall be set to ZERO

bits 2 to 0 shall be set to 010 indicating RLL (1,7) mark edge modulation,

Other settings pfthese-bits-are-prohibited-by this International Standard

Byte 1

bit 7 shall be set to ZERO

bits 6 to 4 specify the error correction code:

when set to 000 shall indicate R-S LDC degree 16, and 10 interleaves.
when set to 001 shall indicate R-S LDC degree 16, and 5 interleaves.

Other settings fof these bits are prohibited by this International Standard.
bit 3 shall be set to ZERO

bits 2 to 0 these bits shall specify in binary notation the power n of 2 in the following formula which expresses the
number of user bytes per sector

256 x 20

Values of n dther than 1 or 2 are prohibited by this International Standard. The contents of these bits shall be identical
everywhere o a disk.

Byte 2
This byte shall specify in binary notation the number of sectors in each logical track.
Byte 3

This byte sha]l give the manufacturer's specification for the baseline reflectance R of the disk when measured at a nominal
wavelength off 780 nm. It is specified as a number n such that

n=100R.
Byte 4
This byte shall specify thatthe'recording is on-land and it shall indicate the signal amplitude of the pre-recorded marks.
bit 7 shallbe’set to ZERO to specify on-land recording.

The absolute yalue'of the signal amplitude is given as a number # between -20 and -50, such that

n=-59 \Ism 7 1'0)
where I is the signal from the Sector Mark in Channel 1 and I is the signal from an unrecorded, ungrooved area in the
Control Track PEP Zone.

bits 6 to 0 shall express this number n. Bit 6 shall be set to ONE to indicate that this number is negative and
expressed by bits 5 to 0 in TWO's complement. Recording is high-to-low.

Byte 5
This byte shall be set either to (00) or to (FF).
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Byte 6

This byte shall specify in binary notation a number n representing 20 times the maximum read power expressed in milliwatts
which is permitted for reading the SFP Zone at a rotational frequency of 50 Hz and a wavelength of 780 nm. This number
shall be between 0 and 40.

Byte 7

The byte shall specify the disk Type.

0010 0000 shall mean Rewritable (Type R/W)

0000 0000 —shall mean Fully Embessed (Type O-ROMY
1010 0000 shall mean Partially Embossed (Type P-ROM)
0001 0001 shall mean Write Once (Type WO)

Other settings of this byte are prohibited by this International Standard (see also annex V).
Byte 8

This byte shall pecify the most significant byte of the logical track number in which the Outer ,Control Track SFF Zone starts.
It shall be set to[(FA) or (FB) representing the MSB of track number -1 298/-1 260.

Byte 9

This byte shall gpecify the least significant byte of the logical track number in which the Outer Control Track SFF Zone starts.
It shall be set to|(EE) or (14) representing the LSB of track number -1 298/-1.260)

Byte 10

This byte shall gpecify the most significant byte of the logical track nbinber in which the Inner Control Track SFR Zone starts.
It shall be set to|(E6) or (DC) representing the MSB of Logical Track Number 59 040/56 484.

Byte 11

This byte shall specify the least significant byte of the logical track number in which the Inner Control Track SFR Zone starts.
It shall be set to[(AO) or (A4) representing the LSB of Logical Track Number 59 040/56 484.

Byte 12
This byte shall gpecify the track pitch in micrometers times 100. It shall be set to (86) representing a track pitch of{1,34 mm.
Byte 13
This byte shall He set to (FF) and shall)be ignored in interchange.
Bytes 14 to 17
The contents of fhese bytes.are not specified by this International Standard.
17.3.2.1.5 CR(

The eight bits off the/CRC shall be computed over the Sector Number field and the Data field of the PEP sector.

The generator polynomial shall be
G =x8+x*+x3+x2+1

The residual polynomial R(x) shall be

i=151_ =143 )
R(x)=| XY a;x+ Da,x" |x® modG(x)
=144 i=0

where a; denotes a bit of the input data and Z an inverted bit. The highest order bit of the sector number field is a5, .
The eight bits c; of the CRC are defined by
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k=7
R (x)=chxk

k=0
where ¢ is recorded as the highest order bit of the CRC byte of the PEP sector.

17.3.2.2 Summary of the format of the Data field of a sector
Table 6 - Format of the Data field of a sector of the PEP Zone

) | 1 I O

—Byte\Bit 7 6——5——4 3 2—+—+—+—+6
0 Format Logical ZCAV 0 Modulation code.
1 0 ECC 0 Number of user bytes
2 Number of sectors in each logical track
3 Baseline reflectance at 780 nm
4 0 Amplitude and polarity of pre-formatted‘data
5 (00) or (FF)
6 Maximum read power for the SFP Zone at 50‘Hz"and 780 nm
7 ODC Type
8 Start track of Outer SFP Zone, MSB ofiLogical Track Number
9 Start track of Outer SFP Zone, LSB of-Logical Track Number
10 Start track of Inner SFP Zone, MSB'of Logical Track Number
11 Start track of Inner SFP Zone, LSB of Logical Track Number
12 Track pitch
13 (FF)
14 Not specified by this International Standard
15 Not specified by this International Standard
16 Notspecified by this International Standard
17 Not specified by this International Standard
17.4  Control Track SFP Zones
The two Contrpl Track SFP Zones shall-be pre-recorded in the sector format specified in clause 15. The pre-frecorded data
marks shall satisfy the requirements for-the signals specified in clause 23.
Each sector of the SFP Zones (se€ 1;7:2.5) shall include 512 bytes of information numbered 0 to 511;
— aduplicate pf the PEP information (18 bytes),
— media information (362\bytes),
— system infofmation:(132 bytes),
In the case of 1/024~byte sectors these first 512 bytes shall be followed by 512 (FF)-bytes.

17.4.1 Duplicate of the PEP information
Bytes 0 to 17 shall be identical with the 18 bytes of the Data field of a sector of the PEP Zone (see 17.3.2.1.4).

174.2 Media information

Bytes 18 to 359 shall specify read and write parameters at three laser wavelengths L, = 780 nm, L, = 685 nm, and L;. For each
wavelength the baseline reflectance R;, R, or Rj is specified. The read and write powers are specified for four different
rotational frequencies Ny = 50 Hz, N, = 60 Hz, N5 and N, for each wavelength. For each value of N one set of write power for

the 4T mark is given: it contains three values for the inner, middle and outer radius.
Bytes 18 to 47 shall specify the conditions for
L, =780-nm and N; = 50 Hz.
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All values specified in bytes 18 to 359 shall be such that the requirements of 11.5 and of clauses 25, 26, 27 and 28 are met (see

table 7).

Byte 18

This byte shall specify the wavelength L;, in nanometres, as a number » between 0 and 255 such that
n=1/5L,

This byte shall be set to n = 156 for ODCs according to this International Standard.

Byte 19

This byte shalll specify the baseline reflectance R, (see 11.5.4) at wavelength L, as a number 7 such that
n =100 R,

Byte 20

This byte shall specify the rotational frequency Ny, in hertz, as a number n such that
n =N,

This byte shal] be set to n = 50 for ODCs according to this International Standard.

Byte 21

This byte shall specify the maximum read power P; in milliwatts, for thelUser Zone as a number n between 0 an
n =20P;

Bytes 22 to 24

These bytes are not used and shall bet set to (FF).

The following| bytes 25 to 27 shall specify the write power P, for 4T marks in milliwatts indicated by the manu

disk (see 25.33). P, is expressed as a number n between 0 and 255 such that
n =3P,

Byte 25

This byte shall specify P, for
r =30 mm

Byte 26

This byte shal| specify P, for
r = 4p ‘mm

Byte 27

This byte shall specify P, for

r=60 mm

The following

bytes 28 to 30 shall specify the thermal build-up offset O, in percent of the time period T of one Channel bit
indicated by the manufacturer of the disk (see 27.5). Oy, shall be expressed as a number n between 0 and 255 such that

n =20ﬂ1

Byte 28

This byte shall specify Oy, for

r=30 mm
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Byte 29
This byte shall

ISO/IEC 13842:1995 (E)

specify Oy, for

r=45mm

Byte 30
This byte shall

specify Oy, for

r =60 mm

The following
25.3.3). P is

=4

n

Byte 31

This byte shall
r=3

Byte 32

This byte shall
r=4

Byte 33

This byte shall
r=6

Bytes 34 to 43

These bytes ate not used and shall be set to (FF),

Byte 44
This byte sh

al
The followin
clause 28). P,

n=>%
Byte 45

This byte sha.lll

expressed by a number n between 0 and 255 such that

) mm

b mm

D mm

shall be expressed.as a number n between 0 and 255 such that

bytes 31 to 33 shall specify the write power P, for 2T marks in milliwatts indicated by the ma

P

w

specify P, for

specify P, for

specify P, for

be set to (00)

bytes 45 to 47 shall’specify the DC erase power P, in milliwatts indicated by the manufacturer

Pe

hufacturer (see

f the disk (see

speeify P, for

r=30 mm

Byte 46
This byte shall

specify P, for

r=45 mm

Byte 47
This byte shall

specify P, for

r =60 mm

Bytes 48 to 358 shall be set to either the values indicated or (FF).
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Byte 48

This byte shall specify, at wavelength L, the rotational frequency N,, in hertz, as a number n between 0 and 255 such that
n =N,

If this byte is not set to (FF), n shall be set to 60 for ODCs according to this International Standard.

Byte 49

This byte shall specify the maximum read power P,, in milliwatts, for the User Zone as a number n between 0 and 255 such
that

Bytes 50 to 75

For the values specified in bytes 18, 19, 48 and 49, bytes 50 to 75 shall specify the parameters indi¢dted in bytes 32 to 47.
Byte 76

This byte shall gpecify, at wavelength L,, rotational frequency N, in hertz, expressed as‘a mumber 7 between 0 pnd 255 such
that

n = N:
Byte 77

This byte shall ppecify the maximum read power P, in milliwatts, for the User Zone, as a number 7 between 0 nd 255 such
that

Bytes 78 to 103

For the values specified in bytes 18, 19, 76 and 77, bytes 78 to 103 shall specify the parameters indicated in bytes|22 to 47.
Byte 104

This byte shall gpecify, at wavelength L;, rotational frequency N,, in hertz, as a number n between 0 and 255 sucl that
n =N/
Byte 105

This byte shall ppecify the maximum read power P,, in milliwatts, for the User Zone as a number 7 between 0 pnd 255 such
that

Bytes 106 to 131

For the values specified in bytes 18, 19, 104 and 105, bytes 106 to 131 shall specify the parameters indicated in bytes 22 to 47.
Byte 132

This byte shall specify wavelength L,, in nanometres, as a number n between 0 and 255 such that
n=15L,

If this byte is not set to (FF), n shall be set to 137 for ODCs according to this International Standard. This value indicates that
the actual wavelength equals 685 nm = 10 nm.

Byte 133

This byte shall specify the baseline reflectance R, at wavelength L, as a number n between 0 and 100 such that

n =100 R,.
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Bytes 134 to 245

The allocation of information to, or the setting of, these bytes shall correspond to those of bytes 20 to 131. The values
specified shall be for L, (byte 132) and R, (byte 133).

Byte 246

This byte shall specify wavelength L, in nanometres, as a number n between 0 and 255 such that

n =1/5L,

Byte 247
This byte shall

n=1
Bytes 248 to 3§

The allocation
specified shall

Bytes 360 to 3¢
These bytes shg
Byte 364

This byte shall
(the direction o

Byte 365

This byte shall
n=1

Bytes 366 to 31

These bytes shz

0 R,.

specify the baseline reflectance R; at wavelength L; as a number n between 0 and 100 such that

9

of information to, or the setting of, these bytes shall correspond to those_of bytes 20 to 131
pe for L (byte 246) and R; (byte 247).

)3
1] be set to (FF).

f Kerr rotation due to the written mark is counterclock-wise).

specify the figure of merit F as a number n(see 26.1), such that
000 F

9

11 be set to (FF).

. The values

|specify the polarity of the figure of merit (see 26.1). Itshall be set to (01) to mean that the polarity is negative
g
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Table 7 - Summary of media information

17.4.3 System Information

L1 and R1 Lz and Rz L3 and R3
Ny N, N3 Ny Ny N, N3 Ny Ny N, N;3 Ny
132 246
=5 133 247
48 16 104 134 162 190 218 248 276 304 32
77 105 135 163 191 219 249 277 305 333
78 106 136 164 192 220 250 278 306 334
79 107 137 165 193 221 251 279 307 335
80 108 138 166 194 222 252 280 308 336
81 109 139 167 195 223 253 281 309 337
82 110 140 168 196 224 254 282 310 338
83 111 141 169 197 225 255 283 311 339
84 112 142 170 198 226 256 284 312 340
85 113 143 171 199 227 257 285 313 341
86 114 144 172 200 228 258 286 314 342
87 115 145 173 201 229 259 287 315 343
88 116 146 174 202 230 260 288 316 344
89 117 147 175 203 231 261 289 317 345
90 118 148 176 204 232 262 290 318 346
91 119 149 177 205 233 263 291 319 347
92 120 150 178 206 234 264 292 320 348
93 121 151 179 207 235 265 293 321 349
94 122 152 180 208 236 266 294 322 350
95 123 153 181 209 237 267 295 323 351
96 124 154 182 210 238 268 296 324 352
97 125 155 183 211 239 269 297 325 353
98 126 156 184 212 240 270 298 326 354
99 127 157 185 213 241 271 299 327 355
100 128 158 186 214 242 272 300 328 356
101 129 159 187 215 243 273 301 329 357
102 130 160 188 216 244 274 302 330 358
103 131 161 189 217 245 275 303 331 359
=64 365
11
Y
1
Mandatory information Bytes set to (FF)
Bytes set to (00) As specified or (FF)

Bytes 380 to 385 are mandatory. Bytes 384 and 385 shall specify in binary notation the Logical Track Number of the last
logical track of the User Zone. The total number of logical tracks in this zone equals the Logical Track Number of the last
logical track of the User Zone increased by 1. For disks with 1 024-byte sectors, the Logical Track Number of the last logical
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track of the User Zone shall be 58 739. For disks with 512-byte sectors, the Logical Track Number of the last logical track of
the User Zone shall be 55 769.

Bytes 380 to 383: Reserved
These bytes shall be set to (FF).
Byte 384

This byte shall be set to (ES) for 1 024-byte sector and (D9) for 512-byte sector, the most significant byte of the number of the
last logical track of the User Zone.

Byte 385

This byte shall be set to (73) for 1 024-byte sector and (D9) for 512-byte sector, the least significant byte of thg number of the
last logical trgck of the User Zone.

Bytes 386 to 389

These bytes shall be set to (FF).

Bytes 390 to 399: Reserved

These bytes shall be set to (FF).

Bytes 400 to #76: Control bytes for partially embossed disks

This information is required for Type P-ROM and Type P-ROM-R and<ontains parameter values for bytes|0 to 76 of the
DDS. The value of Byte 3 of the DDS may be chosen during initialization and need not agree with SFP Blyte 403. These
control bytes|shall be defined by the manufacturer at the time the.disk is manufactured. Bytes 414 to 421, which represent
addresses of the PDL and SDL, shall be set to (FF).

For Types , R'W-R, O-ROM, O-ROM-R, WO and WO-R these bytes shall be set to (FF).
Bytes 477 me Reserved.

These bytes shall be set to (FF).

Bytes 480 to 511: Unspecified data

The contents| of these bytes are not specified in this International Standard. They may contain an identification of the
manufacturer| They shall be ignored in interchange.

18 Laylout of the User Zone

18.1 General description of the User Zone

The User Zorle data capacity per side is 1,014 Gbytes for disks with 1 024-byte sectors and 0,871 Gbytes for flisks with 512-
byte sectors. The sparesectors and the non-usable sectors are included in the above figures.

The location @nd<Size of the User Zone are specified in clause 17.

18.2  Divisions of the User Zone

The User Zone shall include four Defect Management Areas (DMA), two at the beginning of the zone and two at the end. The
area between the two sets of DMAs is called the User Area.

The entire User Zone shall also be divided into bands as a result of the ZCAV organization of the disk.

Each of these bands shall contain the same number of physical tracks. Each such band is divided into logical tracks which have
the same number of sectors. The number of logical tracks per band decreases from band to band moving from the outer radius
to the inner radius.

When the sectors contain 1 024 user bytes, the User Zone shall be divided into 30 bands numbered 0 to 29 as shown in table 8
and 9.

When the sectors contain 512 bytes of user data, the User Zone shall be divided into 55 bands numbered O to 54 as shown in
table 10 and 11.
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The hierarchy is thus:
For 1 024-byte sector disks: 17 sectors =1 logical track
1320 to 2 596 logical tracks =1 band
748 physical tracks =1 band
30 bands = the User Zone
For 512-byte sector disks: 31 sectors =1 logical track
632 10 1 365 logical tracks =1 band
403 physical tracks =1 band
55 bands = the USer Zone
18.3  User|Area
The Data field§ in the User Area are intended for recording of user data.
The User Area|shall consist of:
— aRewritable Zone, or
— an Emboss¢d Zone, or
— an Emboss¢d Zone and a Rewritable zone, or
— a Write Onfe Zone.

The User Areq shall begin with track 4 and end with track 58 727/ 55 757. However, at the boundaries between

not include the
There shall be

In addition, th
partitioning:

1. Each group
2. The entire

Type R/'W, R
alternative 2. 1

last 12 tracks of a band, and it shall not include the first four'ttacks of the next band.
150/110 spare logical tracks in the User Area.

e User Area shall be partitioned into groups of bands:.This International Standard describes two 3

resides in one band, i.e. there is a total of 3Q/55 groups.

[User Area forms one group.

'vpe P-ROM and P-ROM-R disks;shall be partitioned according to alternative 1. See 18.6.2, 18.7.

bands, it shall

lternatives for

'W-R, O-ROM, O-ROM-R, WO and’ WO-R disks shall be partitioned according to either alternative 1 or

P, and 18.8.2.
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Band Sectors | Number of Start Buffer Data Parity Spares Buffer Test Buffer
Number perrev. | tracks per Track Start Start Start Start Start Start Start
Band

0 59 2596 0 4 2440 2579 2584 2588 2592

DMA1 0

DMA2 Z
1 58 2552 2596 2596 2 600 4 994 5131 5136 5-140 5144
2 57 2508 5148 5148 5152 7 504 7639 7 644 7648 7 652
3 56 2 464 7 656 7 656 7660 9970 10103 | 101088+ 10112 || 10116
4 55 2420 10120 10120 | 10124 | 12392 12 524 12 529 12 533 12 537
5 54 2376 12 540 12540 | 12544 | 14770 14 899 14 904 14 908 14912
6 53 2332 14916 14916 | 14920 | 17104 17231 17 236 17 240 17 244
7 52 2288 17 248 17248 | 17252 | 19394 19519 19 524 19 528 19532
8 51 2244 19 536 19536 | 19540 | 21640 21763 21768 21772 21776
9 50 2200 21780 21780 | 21784 | 23.842 23 963 23 968 23972 23976
10 49 2156 23 980 23980 | 23984 {26 000 26119 26124 26 128 26 132
11 48 2112 26136 26136 | 26,140-| 28114 | 28231 | 28236 | 28240 || 28244
12 47 2068 28 248 28248 | 28252 | 30184 | 30299 | 30304 | 30308 | 30312
13 46 2024 30316 30316 30320 | 32210 32323 32 328 32332 32 336
14 45 1980 32 340 32340 | 32344 | 34192 34 303 34 308 34 312 34 316
15 44 1936 34 320 34320 | 34324 | 36130 36 239 36 244 36 248 36 252
16 43 1892 36 256 36256 | 36260 | 38024 38131 38136 38 140 38144
17 42 1848 38148 38148 | 38152 | 39874 39979 39 984 39 988 39992
18 41 1804 39 996 39996 | 40000 | 41680 | 41783 | 41788 | 41792 || 41796
19 40 1760 41 800 41800 | 41804 | 43442 43 543 43548 43 552 43 556
20 39 1716 43 560 43560 | 43564 | 45160 45 259 45 264 45 268 45 272
21 38 1672 45276 45276 | 45280 | 46834 | 46931 | 46936 | 46940 | 46944
22 37 1628 46 948 46948 | 46952 | 48 464 48 559 48 564 48 568 48 572
23 36 1584 48 576 48576 | 48580 | 50050 | 50143 | 50148 | 50152 | 50156
24 35 1540 50 160 50160 | 50164 | 51592 51683 51 688 51692 51696
25 34 1496 51700 51700 | 51704 | 54090 54179 54 184 54 188 54 192
26 33 1452 53 196 53196 | 53200 | 54544 | 54631 | 54636 | 54640 | 54644
27 32 1408 54 648 54 648 | 54652 | 55954 56 039 56 044 56 048 56 052
28 31 1364 56 056 56056 | 56060 | 57 320 57 403 57 408 57412 57 416
29 30 1320 57 420 57 420 | 57424 | 58642 58723 58 732 58 736

DMA3 58 728

DMA4 58 730
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Table 9 - 1 024-byte sector disks: 1 group
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Band Sectors | Number of Start Buffer Data Parity Spares Buffer Test Buffer
Number | perrev. | tracks per Track Start Start Start Start Start Start Start
Band

0 59 2596 0 4 2584 2588 2592

DMA1 0

DMA2 2
1 58 2 552 2596 2596 2600 5136 5140 5144
2 57 2508 5148 5148 5152 7 644 7648 7652
3 56 2 464 7 656 7 656 7 660 10108« 10112| | 10116
4 55 2420 10 120 10120 | 10124 12528 | 12532 | 12536
5 54 2376 12 540 12540 | 12544 14904 | 14908/ | 14912
6 53 2332 14 916 14916 | 14920 17236 | 17240( | 17244
7 52 2288 17 248 17248 | 17 252 19524 | 19528| | 19532
8 51 2244 19536 19536 | 19540 21768 | 21772 | 21776
9 50 2200 21780 21780 | 21784 23968 | 23972 | 23976
10 49 2158 23980 23980 | 23984 26124 | 26128 | 26132
11 48 2112 26 136 26136 | 26140 28236 | 28240( | 28244
12 47 2068 28 248 28248 | 28252 30304 | 30308 | 30312
13 46 2024 30316 30316 " 30 320 32328 | 32332[ | 32336
14 45 1980 32 340 320340 | 32344 34308 | 34312[ | 34316
15 44 1936 34 320 34320 | 34324 36244 | 36248 | 36252
16 43 1892 36 256 36256 | 36260 38136 | 38140 | 38144
17 42 1848 38148 38148 | 38152 39984 | 39988 | 39992
18 41 1804 39 996 39996 | 40000 41788 | 41792 | 41796
19 40 1760 41 800 41800 | 41804 43548 | 43552 | 43556
20 39 1716 43 560 43560 | 43564 45264 | 45268 | 45272
21 38 1672 45 276 45276 | 45280 46936 | 46940 | 46944
22 37 1628 46 948 46948 | 46 952 48564 | 48568 | 48572
23 36 1584 48 576 48576 | 48580 50148 | 50152 | 50156
24 35 1540 50 160 50160 | 50164 51688 | 51692 | 51696
25 34 1496 51700 51700 | 51704 53184 | 53188 | 53192
26 33 1452 53 196 53196 | 53200 54636 | 54640 | 54644
27 32 1408 54 648 54648 | 54652 | 55459 56044 | 56048 | 56052
28 31 1364 56 056 56056 | 56 060 | 56 060 57408 | 57412 | 57416
29 30 1320 57 420 57420 | 57424 | 57424 | 58578 | 58732 | 58740

DMA3 58 728

DMA4 58 730
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Band Sectors | Number of Start Buffer Data Parity Spares Buffer Test Buffer
Number | perrev. | tracks per Track Start Start Start Start Start Start Start
Band
0 105 1365 0 4 1346 1 351 1353 1357 1 361
DMAT1 0
DMA2 2
1 104 1352 1365 1365 1369 2 657 2703 2705 2(709 2713
2 103 1339 2717 2717 2721 3997 4042 4044 4048 4052
3 102 1326 4 056 4056 4060 5323 5368 5370 5374 5378
4 101 1313 5382 5382 5386 6 637 6 681 6683 6 687 6 691
5 100 1300 6 695 6695 6 699 7937 7981 7983 7987 7991
6 99 1287 7995 7995 7999 9225 9268 9270 9274 9278
7 98 1274 9282 9282 9286 | 10499 |-.490542 | 10544 | 10548( | 10552
8 97 1261 10 556 10556 | 10560 | 11761 11803 | 11805 | 11809 | 11813
9 96 1248 11 817 11817 | 11821 | 13009 | 13051 13053 | 13057 | 13061
10 95 1235 13 065 13065 | 13069,,\14245 | 14286 | 14288 | 14292| | 14296
11 94 1222 14 300 14300 | 14304 [ 15467 | 15508 | 15510 | 15514 | 15518
12 93 1209 15 522 15522 | 15626 | 16677 | 16717 | 16719 | 16723 | 16727
13 92 1196 16 731 16 731 {16735 | 17873 | 17913 | 17915 | 17919| | 17923
14 91 1183 17 927 17.927 | 17931 | 19057 | 19096 | 19098 | 19102/ | 19106
15 90 1170 19110 19110 | 19114 | 20227 | 20266 | 20268 | 20272| | 20276
16 89 1157 20 280 20280 | 20284 | 21385 | 21423 | 21425 | 21429| | 21433
17 88 1144 21437 21437 | 21441 | 22529 | 22567 | 22569 | 22573| | 22577
18 87 1131 22 581 22581 | 22585 | 23661 23698 | 23700 | 23704| | 23708
19 86 1118 23712 23712 | 23716 | 24779 | 24816 | 24818 | 24822| | 24826
20 85 1105 24 830 24830 | 24834 | 25885 | 25921 25923 | 25927| | 25931
21 84 1092 25935 25935 | 25939 | 26977 | 27013 | 27015 | 27019 | 27023
22 83 1079 27 027 27027 | 27031 | 28057 | 28092 | 28094 | 28098 | 28102
23 82 1066 28 106 28106 | 28110 | 29123 | 29158 | 29160 | 29164 | 29168
24 81 1053 29172 29172 | 29176 | 30177 | 30211 | 30213 | 30217| | 30221
25 80 1040 30 225 30225 | 30229 | 31217 31 251 31253 31257 31 261
26 79 1027 31265 31265 | 31269 | 32245 | 32278 | 32280 | 32284 | 32288
27 78 1014 32292 32292 | 32296 | 33259 | 33292 | 33294 | 33298 | 33302
28 77 1001 33 306 33306 | 33310 | 34261 34293 | 34295 | 34299 | 34303
29 76 988 34 307 34307 | 34311 | 35249 | 35281 35283 | 35287 | 35291
30 75 975 35295 35295 | 35299 | 36225 | 36256 | 36258 | 36262 | 36266
31 74 962 36 270 36270 | 36274 | 37187 | 37218 | 37220 | 37224 | 37228
32 73 949 37232 37232 | 37236 | 38137 | 38167 | 38169 | 38173 | 38177
33 72 936 38 181 38181 | 38185 | 39074 | 39104 | 39106 | 39110 | 39114
34 71 923 39117 39117 | 39121 | 39997 | 40026 | 40028 | 40032 | 40036
35 70 910 40 040 40040 | 40044 | 40907 | 40936 | 40938 | 40942 | 40946
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Table 10 - 512-byte sector disks: 55 groups (cont.)
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Band Sectors | Number of Start Buffer Data Parity Spares Buffer Test Buffer
Number | perrev. | tracks per Track Start Start Start Start Start Start Start
Band

36 69 897 40 950 40950 | 40954 41 805 41 833 41 835 41 839 41 843
37 68 884 41 847 41847 | 41851 42689 | 42717 42719 42723 42 727
38 67 874 42731 42731 42-735 43-561 43-588 43586 43594 43 598
39 66 858 43 602 43602 | 43606 44419 | 44 446 44 448 44452 44 456
40 65 845 44 460 44 460 | 44 464 45 265 45 291 45 293 45297 45 301
41 64 832 45 305 45305 | 45309 46 123 46 097 46 125 46 129 46 133
42 63 819 46137 | 46137 | 46141 | 46917 | 46917 | 46944 | 46948| | 46952
43 62 806 46 956 46956 | 46960 47723 47723 47 750 47 754 47 758
44 61 793 47762 47 7627 47 766 48 517 48 541 48 543 48 547 48 551
45 60 780 48 555 48 555 | 48559 49 297 49.321 49 323 49 327 49 331
46 59 767 49 335 49335 | 49339 50 065 50 088 50 090 50 094 50 098
47 58 754 50 102 50 102 50 106 50,819 50 842 50 844 50 848 50 852
48 57 741 50 856 50 856 50 860 51 561 51583 51 585 51589 51593
49 56 728 51597 51597 51 601 52 289 52 311 52313 52 317 52 321
50 55 715 52 325 52325 | 52329 | 53005 | 53026 | 53028 | 53032 | 53036
51 54 702 53 040 53 040 53 040 53707 53728 53730 53734 53738
52 53 689 53742 53 742 53 746 54 397 54 417 54 419 54 423 54 427
53 52 676 54 431 54°431 54 435 55073 55093 55 095 55099 55103
54 51 663 55107 55107 55111 55737 55756 55 762 55766

DMA3 55.758

DMA4 55760
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Band Sectors | Number of Start Buffer Data Parity Spares Buffer | Test Start| Buffer
Number | perrev. | tracks per Track Start Start Start Start Start Start
Band
0 105 1365 0 4 1353 1357 1 361
DMA1 0
DMA2 2
1 104 1352 1365 1365 1369 2705 2.709 2713
2 103 1339 2717 2717 2721 4 044 4048 4052
3 102 1326 4056 4056 4 060 5370 5374 5378
4 101 1313 5382 5382 5 386 6 683 6 687 6 691
5 100 1300 6 695 6 695 6 699 7983 7987 7991
6 99 1287 7995 7995 7999 9270 9274 9278
7 98 1274 9282 9282 9286 10 544 10548 10 552
8 97 1261 10 556 10 556 10 560 11 805 11 809 11813
9 96 1248 11817 11 817 11 821 13 053 13 057 13 061
10 95 1235 13 065 13 065 13 069 14 288 14292 14 296
1 94 1222 14 300 14 300 14304 15510 15514 15518
12 93 1209 15522 15 522 15,526 16719 16723 16 727
13 92 1196 16731 16 731 16735 17 915 17919 17 923
14 91 1183 17 927 17927 17 931 19 098 19102 19 106
15 90 1170 19110 19 110 19114 20 268 20272 20276
16 89 1157 20 280 20 280 20284 21 425 21 429 21433
17 88 1144 21437 21437 21 441 22 569 22573 22 577
18 87 1131 22 581 22 581 22 585 23700 23704 23708
19 86 1118 23712 23712 23716 24 818 24 822 24 826
20 85 1,105 24 830 24 830 24 834 25923 25927 25931
21 84 1N092 25935 25935 25939 27 015 27019 27 023
22 83 1079 27 027 27 027 27 031 28 094 28 098 28102
23 82 1066 28 106 28 106 28 110 29 160 29164 29168
24 31 1053 29172 29172 29176 30213 30217 30 221
25 80 1040 30 225 30 225 30 229 31253 31257 31261
26 79 1027 31265 31265 | 31269 32280 | 32284 | 32288
27 78 1014 32 292 32 292 32 296 33294 33298 33302
28 77 1001 33 306 33 306 33310 34 295 34 299 34 303
29 76 988 34 307 34 307 34 311 35283 35287 35291
30 75 975 35295 35 295 35299 36 258 36 262 36 266
31 74 962 36 270 36270 | 36274 37220 | 37224 | 37228
32 73 949 37 232 37232 37 236 38169 38173 38177
33 72 936 38 181 38 181 38 185 39105 | 39109 | 39113
34 71 923 39117 39117 39121 40 028 40 032 40 036
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Table 11 - 512-byte sector disks: 1 group (cont.)

©1S0/MEC

Band Sectors | Number of Start Buffer Data Parity Spares Buffer Test Buffer
Number | perrev. | tracks per Track Start Start Start Start Start Start Start
Rand

35 70 910 40 040 40 040 40 044 40938 40942 40 946
36 69 897 40 950 40 950 40 954 41835 41 839 41 843
37 63 884 41847 317847 41851 427 |7Q 44 723] 42727
38 67 871 42 731 42 731 42735 43590 43.594 43 598
39 66 858 43602 | 43602 | 43606 44448 |44 as2| | 44456
40 65 845 44 460 44 460 44 464 45293 45 297 45 301
41 64 832 45 305 45 305 45 309 46125 46 129 46 133
42 63 819 46137 46 137 46 141 46 944 46 948 46 952
43 62 806 46 956 46 956 46 960 47750 47 754 47758
44 61 793 47762 47 762 47 766 48 543 48 547 48 551
45 60 780 48 555 48 555 48 559 49 323 49 327 49 331
46 59 767 49 335 49 335 49 339 50 090 50 094 50 098
47 58 754 50102 50102 50106 50 844 50 848 50 852
48 57 741 50 856 50 856 50 860 51585 51 589 51593
49 56 728 51597 51 597 51, 601 52 313 52 317 52 321
50 55 715 52 325 52 325 52 329 53 028 53 032 53 036
51 54 702 53 040 53 040 53 044 53730 53734 53738
52 53 689 53 742 53 742 53 746 53973 54 419 54 423 54 427
53 52 676 54 431 54 431 54 435 54 435 55095 55 099 55103
54 51 663 55 107 55107 55111 55111 55 648 55 762 55 764

DMA3 55758

DMA4 55760
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184  Defect Management Areas (DMAs)

The four Defect Management Areas contain information on the structure of the User Area and on the defect management. The
locations of the DMAs are shown in tables 8 to 11.

Each DMA shall have a length of 25 sectors for 1 024-byte sectors and 46 sectors for 512-byte sectors. The addresses of the
first sector of each DMA are given in table 12.

Table 12 - Location of the DMAs

1 024-byte sectors 512-byte sectors
DMA
Number track numbers | sector numbers| track numbers | sector numbers
DMA 1 0 0 0 0
DMA 2 2 0 2 0
DMA 3 58 728 0 55758 0
DMA 4 58 730 0 55760 0

For Types R/W, R/W-R, P-ROM, P-ROM-R, WO and WO-R, the unused sectors that lie between DMA1 ahd DMA2 and
those that lie Hetween DMA3 and DMA4, are reserved for future standardization.

Each DMA shall contain a Disk Definition Structure, a Primary Deféet List (PDL) and a Secondary Defect List (SDL). The
contents of th¢ four PDLs shall be identical and the contents of the~SDLs shall be identical. The only differences between the
four DDSs shdll be the pointers to each associated PDL and SDL.

After initializdtion, each DMA shall have the following conteénts:
— the first seftor shall contain the DDS;

— the second|sector shall be the first sector of the PDL for Types R/W, R/W-R, P-ROM, P-ROM-R, WO and WO-R;

— the SDL shall begin in the first sector following the PDL for Types R/W, R/W-R, P-ROM, P-ROM-R, WO ahd WO-R.

The lengths of the PDL and SDL are determined by the number of entries in them. The contents of the remaining sectors of the
DMAs after [tf, SDL are not specified for Types R/W, R/W-R, P-ROM, P-ROM-R, WO and WO-R, and shall be ignored
during interchpnge.

The start addrgss of a PDL and that of the SDL within each DDS shall reference the PDL and the SDL in the sarthe DMA.
For Type O-RIOM and O-ROM-R, except for the DDS sectors, the Data fields of all sectors in the DMAs shall be set to (FF).

Definition Structure

alll consist of a table w1th a length of one sector It spe01ﬁes the method of initialization of the disk,|the division of
the User Areal e R o ; PD SDL. The DDS
shall be recorded in the ﬁrst sector of each DMA at the end of 1mt1ahzat10n of the disk. On Type O-ROM and O-ROM-R
disks, the DDS shall be embossed.

For Type P-ROM and P-ROM-R, the values of some of the DDS parameters are specified by the manufacturer and recorded in
the control SFP Zones.

Tables 13 and 14 summarize the information that shall be recorded in each of the four DDSs.
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Table 13 - Byte assignment of the Disk Definition Structure (1 024-byte sector)

Byte Content Mandatory Settings
No. R/W,R/W-R WO, WO-R |O-ROM, P-ROM
O-ROM-R P-ROM-R
0 DDS Identifier (0A) (05) (0A) (0A)
1 DDS Identifier 0A) (05) (0A) (0A)
2 Reserved (00) (00) (00) (00)
3 Fully Embossed n.a. n.a. (00) n.a.
Disk Certified (01) (01) n.a. ((139)
Disk Not Certified 02) 02) n.a. (02)
4 Number of Groups MSB (00) (00) (00) (00)
5 Number of Groups LSB (01) or (1E) (01) or (1E) (01) or (IE) (1E)
6 Reserved (00) (00) (00) (00)
7 Reserved (00) (00) (00) (00)
8 Reserved (00) (00) (00) (00)
9 Reserved (00) (00) (00) (00)
10 Reserved (00) (00) (00) (00)
11 Reserved (00) (00) (00) (00)
12 Reserved (00) (00) (00) (00)
13 Reserved (00) (00) (00) (00)
14 Start of PDL, Track MSB - - (FF) -
15 Start of PDL, Track - - (FF) -
16 Start of PDL, Track LSB - - (FF) -
17 Start of PDL, Sector Number - - (FF) -
18 Start of SDL, Track MSB - - (FF) -
19 Start of SDL, Track - - (FF) -
20 Start of SDL, Track LSB - - (FF) -
21 Start of SDL;, Sector Number - - (FF) -
22 Band'0-Type (01) (04) (02) (01)
23 Band 1 Type (01) (04) (02) (01) or (P2)
50 Band 28 Type (01) (04) (02) (01) or (02)
51 Band 29 Type (01) (04) (02) (01) or (02)
52 19 (00) (00) (00) (00)
1023

In the above table, the symbol (-) means that the appropriate value is to be entered in the DDS,

applicable".
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10 £ 1 T anadd e
10.0.1 Locauvi

For Types R/W and R/W-R the Rewritable Zone shall extend from sector 0 of track 4 to the last sector of track 58 727/55 757.
For Types P-ROM and P-ROM-R the Rewritable Zone shall extend from sector 0 of track 4 to the last sector of the last track
of the Band preceding the first Band of the Embossed Zone.

18.6.2 Partitioning

During initialization of the disk, the User Zone shall be partitioned into 1 or 30/55 consecutive groups (see tables 8 to 11).
Each group shall comprise tracks of data sectors followed by tracks of spare sectors. The total number of spare sectors shall
not exceed 2 {48

18.7 Embossed Zone
Types P-ROM, P-ROM-R, and O-ROM, O-ROM-R shall have an Embossed Zone It shall contain ‘data emibossed by the

+1 f tha dicly The 1
manufacturer|of the disk. The iayout o

18.7.1 Location

For Types P-ROM and P-ROM-R the Embossed Zone shall start at sector 0 of the DataStart track (table 8 to | 1) of the Band
which followp the rewritable zone. The last track of the Embossed Zone on Type§ P-ROM and P-ROM-R shall be track 58
727155 757.

For Types O{ROM and O-ROM-R, the Embossed Zone shall start at sector\0 of track 4 and end at the last|sector of track
58 727/55 75§.

18.7.2 Partitioning
Types O-ROM and O-ROM-R shall be partitioned into 1 or 30/55'groups.

Types P-ROM and P-ROM-R shall be partitioned into 30455 groups. The rewritable zone shall start in group 0. Both the
Rewritable Zopne and the Embossed Zone shall have been-partitioned into consecutive groups constructed from the bands.

In the Embogsed Zone, each group shall comprise data sectors and parity sectors. Both the data sector and the parity sector
areas of all g]oups shall start at sector 0.

Each group
tables 7 to 10

hall comprise full tracks of data’ sectors followed by full tracks of spare sectors or parity sectqrs as shown in

For Types P/ROM, P-ROM-R and:Q*ROM, O-ROM-R, there may be a number of tracks remaining after the parity sector
areas in each|group. These remaining tracks shall be located after the track that contains the final parity sector| The Data field
of any unused sector within the-Embossed Zone shall have all user data bytes set to (FF), except tracks 58 726|and 58 727 for
1 024-byte sqctors, or 55 756%and 55 757 for 512-byte sectors of Type P-ROM and P-ROM-R disks, the Data Fields of which,
as well as thel VFO; fields; shall contain no embossed data.

18.7.3 Pa

The embossed parity se ide . ecti : < e er the user data es and DMP bytes
1025 to 1 036 or 513 to 524 of each sector in addition to the ECC. They allow the drive to correct one sector on a track that
cannot be corrected by the ECC, assuring a high data integrity. If more than one sector on a track cannot be corrected by ECC,
then it is not possible to recover any of these defective sectors by the use of parity sectors.

The Data field of parity sectors contain 1 036/524 (512-byte sector) parity bytes (PB), calculated as an Exclusive OR (®) over
the user data bytes and DMP bytes 1 025 to 1 036 or 513 to 524 (DB), of the data sectors on one track of the group.

The algorithm shall be
PBr,=DB,,,®DB,, , ®..DB

tjn
where

1 <t <m {Number of Embossed data tracks}
j=160r 30
1<n<1036 or524
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PBI , is byte A, of Parity Sector T, and DBt,j n

parity bytes are calculated over the user data bytes and bytes 513 to 516, excluding the Resync bytes. The CRC, ECC, and
Resync bytes as defined in annex F shall be required with each parity sector.

is byte A, of sector j on track t of the group. A, is defined in annex F. The

The parity sectors for each track of the group shall be stored consecutively in the sectors allocated to them in each Band,
starting with the first sector. The first parity sector of a Band is associated with the first track of the data sectors of the same
Band, the second parity sector is associated with the second track of the data sectors, and so on until all tracks with data
sectors have an associated Parity Sector. The contents of the Data field of the unused parity sectors shall be set to (FF) and
shall contain data complying with the layout as given in annex F.

18.8  Write Once Zone

Types WO and WO-R shall contain a Write Once Zone. The Write Once Zone is intended for the user to.write
Data field of all sectors in this zone shall not contain any embossed data.

data into. The

18.8.1 Location

The Write Onde Zone shall extend from sector 0 of track 4 to the last sector of track 58 727 /55 757. Every band
shall be recorded in bytes 22 to 51/76 of the DDS as being Write Once.

of these disks

18.8.2 Partif
During initiali
used, it shall s
followed by ful

ioning
pation of the disk, the Write Once Zone shall be partitioned into & or 30/55 consecutive groups. I

ban the entire Write Once Zone; if 30/55 Bands are used, each‘Band shall comprise full tracks
11 tracks of spare sectors.

f one group is
bf data sectors

19 Defe

Defective sect

ct Management in the Rewritable and Write Once Zones

scribed below.
ith or without
sectors found
de of the disk,

brs on the disk shall be replaced by good sectors-according to the defect management scheme de
Each side of the disk shall be initialized before use. This_International Standard allows media initialization W
certification. Defective sectors found during certification-are handled by a Sector Slipping Algorithm. Defective
after initialization are handled by a Linear Replacement Algorithm. The total number of defective sectors on a s
replaced by both algorithms, shall not be greater than)2 048.

19.1
During initiali
Bands, each ¢
and Write Ong

Initialization of the disk

yation of the disk, the four DMAs are recorded prior to the first use of the disk. The User Area
bntaining data sectors and spare sectors. Media initialization can include a certification of the rey
e Bands, whereby, defective sectors are identified and skipped.

is divided into
writable Bands

For Type WO
initialized and
of initializatio

All DDS paraf

content of the

and WO-R disks only a single initialization is allowed. Once the DMAs are recorded, it indicates
that no further-initialization is permitted. All sectors in the write once zone shall be in the erased
1.

meters_s$hall be recorded in the four DDS sectors. The PDL and SDL shall be recorded in the fo

PDL$ and SDLs are shown in tables 15 and 16.

that the disk is
state at the end

ir DMAs. The

19.2

If the disk is certified, the certification shall be applied to all sectors of rewritable Bands in the User Area. The method of
certification is not stated by this International Standard. It may involve erasing, writing, and reading of sectors. 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 given in annex S.

Certification

19.2.1 Slipping Algorithm
The Slipping Algorithm shall be applied individually to each and every band on the disk if certification is performed.

A defective data sector found during certification shall be replaced by the first good sector following the defective sector, and
5o causes a slip of one sector towards the end of the band. The last data sectors will slip into the spare sector area. The address

69


https://iecnorm.com/api/?name=8545ed8668f92faccaacffca3a788cf8

ISO/MEC 13842:1995 (E)

©1S0/EC

of the defective sector is written in the PDL. If no defective sectors are found during certification, an empty PDL shall be

recorded.

The addresses of spare sectors, beyond the last data sector slipped into the spare area (if any), which are found to be defective
during certification shall be recorded in the PDL. Thus, the number of available spare sectors is diminished accordingly.

If the spare sector area of a band becomes exhausted during certification, the defective sector shall be handled by the Linear
Replacement Algorithm. This process involves assigning a replacement sector from the spare area of another band and cannot
be accomplished until the other band has been certified. This is due to the fact that the next available spare sector is not known

until its group

is certified, i.e. the Slipping Algorithm has been applied.

19.2.2 Linellr Replacement Algorithm

The Linear R
certification i

The defective
defective, it s
replacement s

If there are no
Band.

The addresses
If a replacems

indicating a re

19.3
The Linear R

The defective
Band, the defe

Diskis not certified

eplacement Algorithm is used to handle defective sectors found after certification. It(is “als
the event of the spare area of a Band becoming exhausted.

sector shall be replaced by the first available spare sector of the Band. If a replaCetnent sector
hall be replaced by the next available spare sector in that band. The addresses.of’the defective
ector shall be recorded in the SDL.

spare sectors left in the Band, the defective sector shall be replaced by the first available spare se]

of sectors already recorded in the PDL shall not be recorded in the SDL.

nt sector listed in the SDL is later found to be defective, it shall be dealt with by making a new en
placement sector for that defective sector.

placement Algorithm is also used to handle sectors found defective on disks which have not been

sector shall be replaced by the first available spare sector of the Band. If there are no spare seq

of the defecti

defective, it siall be replaced by the next availablé.spare sector in that Band.

If a replacement sector listed in the SDL is latet found to be defective, it shall be dealt with by making a new en
indicating a regplacement sector for that defe¢tive sector.

194

When writing|or reading data in\the sectors of a Band, all defective sectors listed in the PDL shall be skipped an.

be written in
shall be writte

For Type WO
User Area afte

Write procedure

ctive data and spare sector shall be replaced by the first available spare sector of another Band.
e sector and the replacement sector shall be recorded in the SDL. If a replacement sector

e next data Sector according to the Slipping Algorithm. If a sector to be written is listed in the
h in the sparé Sector pointed to by the SDL, according to the Linear Replacement Algorithm.

and WO-R after initialization, all sectors in the User Area shall be in the erased state. Erasing o
r ifitialization is not permitted.

p used during

is found to be
sector and the

ctor of another

try in the SDL

Certified.

tors left in the
The addresses
s found to be

try in the SDL

 the data shall
SDL, the data

[ sectors in the

Before writing

>3 SECTOT 11 e USer ATea of a 1ype WO, it shall be determined whether or not the sector has been written. If the

sector has been written, a write operation is not permitted. During write operations, sectors shall always be recorded with
DMP, CRC, and ECC bytes as specified by this International Standard. See also annex V for guidelines for the use of Type

WO.

19.5

Primary Defect List (PDL)

The PDL shall consist of bytes specifying
— the length of the PDL,

— the sector addresses of defective sectors, identified at initialization, in ascending order of track and sector addresses.

Table 15 shows the PDL byte layout. All remaining bytes of the last sector in which the Primary Defect List is recorded, shall
be set to (FF). If no defective sectors are detected, then the first defective sector address is set to (FF) and bytes specifying the
number of entries are set to (00).
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During initialization, a PDL shall be recorded; this PDL may be empty.

Table 15 - Primary Defect List

Byte No. Description
0 (00) PDL Identifier
1 (01) PDL Identifier
2 Number of entries MSB (each entry is 4 bytes lond)
3 Number of entries LSB
(If bytes 2 and 3 are (00), byte 3 is the end of the PDL)
4 Address of the first defective sector (track number MSB)
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)
n-3 Address of the ((n-3)/4)th defective s€ctor (track number MSB)
n-2 Address of the ((rn-3)/4)th defective séctor (track number)
n-1 Address of the ((n-3)/4)th defective sector (track number LSB)
n Address of the ((n-3)/4)th defective sector (sector number)
19.6  Secandary Defect List (SDL)
The SDL is ul]:d to record the addresses of data and spare sectors which have become defective after initializatipn and those of
their respectivie replacements. Eight bytes are used for each*entry. The first 4 bytes specify the address of the defective sector
and the next 4{bytes specify the address of the replacement sector.
The SDL shall consist of bytes identifying the SDL;-specifying the length of the SDL, and of a list containing the addresses of
defective sectprs and those of their replacement-sectors. The addresses of the data and spare defective sectprs shall be in
ascending ordpr. Table 16 shows the SDL Jayout. All remaining bytes of the last sector in which the SDL is re¢orded shall be
set to (FF). A empty SDL shall consist of bytes 0 to 3 as shown in table 16; bytes 2 and 3 shall be set to (00).
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Table 16 - Secondary Defect List

Byte No.

Description

W -0

(00) SDL Identifier
(02) SDL Identifier

Number of addresses in the SDL, MSB (each entry is 8 bytes long)

Number of addresses in the SDL, LSB

(If bytes 2 and 3 are set to (00), byte 3 is the end of the SDL)

Address of the first defective sector (fran]{ nnmhgr’ MQR)

O 00O WK

—_—
— O

n-6
n-5
n-4
n-3
n-2
n-1

Address of the first defective sector (track number)

Address of the first defective sector (track number, LSB)
Address of the first defective sector (sector number)
Address of the first replacement sector (track number, MSB)
Address of the first replacement sector (track number)
Address of the first replacement sector (track number; LSB)
Address of the first replacement sector (sector number)

Address of the last defective sector{track number, MSB)
Address of the last defective sector (track number)

Address of the last defective.sector (track number, LSB)
Address of the last defective sector (sector number)
Address of the last replacement sector (track number, MSB)
Address of the last replacement sector (track number)
Address of the last'replacement sector (track number, LSB)
Address of thellast replacement sector (sector number)

©150/1EC
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Section 4 : Characteristics of embossed information

20 Method of testing

The format of the embossed information on the disk is defined in clauses 13 to 18. Clauses 21 to 24 specify the requirements
for the signals from grooves, Headers, embossed data, and Control Track PEP marks, as obtained when using the Reference
Drive specified in clause 9.

Clauses 21 to 24 specify the average quality of the embossed information over the sector recorded according to the sector

format deﬁneWWAMMW'achng errors,
erroneous Hedders, or errors in the Data fields. These errors are covered in section 6.

20.1 Environment

All signals spgcified in clauses 21 to 24 shall be within their specified ranges with the cartridge in ‘any envifonment in the
range of allowed operating environments defined in 8.1.2.

20.2 Use pf the Reference Drive

All signals spgcified in clauses 21 to 24 shall be measured in the indicated channels-of ‘the Reference Drive. The drive shall
have the following characteristics for the purpose of these tests.

20.2.1 Optigs and mechanics
The focused ¢ptical beam shall have the properties defined in 9.2 a) to f){ The disk shall rotate as specified in 9.5.

20.2.2 Read power

The read power is the optical power incident at the entrance surface, used when reading, and is specified as follows for the
stated zones (§ee clause 17):

a) PEP Zone
The read power shall not exceed the value specified'in 17.3.
b) SFP Zone
The read power shall not exceed the vdlue given in byte 6 of the PEP Zone (see 17.3.2.1.4).
¢) User zone

The read power shall not exceed.the value given in byte 21 of the SFP Zone (see 17.4.2).

20.2.3 Read channels

The drive shall have a read Channel, in which the total amount of light in the exit pupil of the objective lens is neasured. This
Channel shalllhave th€ implementation as given by Channel 1 in 9.1.

20.2.4 Tradking

During the measurement of the signals, the focus of the optical beam shall have an axial deviation of not more than

(axial) = 1,0 mm

emax
from the recording layer, and it shall have a radial deviation of not more than
enax (radial) = 0,10 mm
from the centre of a track.

The radial tracking servo used for this measurement requires a higher performance than that specified in 11.4.8.

20.3  Definition of signals

All signals are linearly related to currents through a photodiode detector, and are therefore linearly related to the optical power
falling on the detector.
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The signals from the two halves of the split photodiode detector in the Tracking Channel are indicated by / 1 and 7,. The signals
in the Tracking Channel are referenced to the average signal (I; + I,),, which is the sum of the signals obtained from an
unrecorded ungrooved area in the PEP Zone.

The signals in Channel 1 are referenced to the signal 1,, which is the average signal in Channel 1 from an unrecorded area in

the PEP Zone.

Figure 24 shows the signals specified in clauses 21 to 24.

Beam on
unrecorded

in the PEP
zone

0 Level

Light beam

A
gngrooved area >
VAVAVAVAY

95-0050A-1

Beam on
unrecorded,
ungrooved
area in

PEP zone

74

Split pho
(I+ D)
m2oL (g4 hog
v /‘ /N /N
Beam across
tracks (-1 peak-to-pez
Figure 24A > Signals from grooves in the tracking Channel
Sector Mark VFO AM, ID, PA
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odiode

b

~

{
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VY 4-L}| area > |<
> 4 f
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|
b ot l 1 I | | J
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<« grooved area
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w vy embossed data 0 Level
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Figure 24B - Signals from Headers in Channel 1

Figure 24 - Illustration of the various parameters for read characteristics
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21 Signal from grooves

The signals (I; + I,) and (I; - I,) shall be filtered in order that frequencies above 1 MHz are attenuated by at least 40 dB
thereby eliminating the effect of modulation due to embossed marks.

21.1  Cross-track signal modulation ratio

The cross-track signal is the sinusoidal sum signal (I; +1,) 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 cross-track
signal shall meet the following requirements:

a) in areas cdntaining embossed Headers and embossed Recording fields:
Parallel pqlarization in the User Zone

0,08 <[ (I + Ip)gr- U + Ip)og] /Iy +1,), £ 0,50

Parallel pqlarization outside the User Zone

0,05 <[ (I} + L) - U} + L))ol /U, +1,), £ 0,50

Perpendicplar polarization

0,10 <[ (I + I)gL- U + Ip)og] /(I +15), < 0,50

b) in grooved areas in the Formatted Zone without embossed Recording fields:
Parallel pqlarization

0,20 < [ (I + I))or - U} + Ih)ogl /U, +1,), < 0,60

Perpendicplar polarization

0,25 S [ (I} + L) - Uy + L))ol /Uy #13), 0,70

where I, and [, are the outputs of the two halves of-the split diode detector in the Tracking Channel (see clause]9). (I; + I,)gg
indicates the minimum signal when the beam ¢tosses the tracks and (I; + I,)q; indicates the maximum signal when the beam
crosses the tracks and (I; + I,), is the reference signal..

Over the whole disk this ratio shall not vary by more than 3 dB.

21.2  Crops-track minimiam signal ratio

The cross-tragk minimum signal shall meet the following requirements:
a) in areas cqntaining €mbossed Headers and embossed Recording fields:

(I, HIpog H +1,), 20,15

b) in grooved-areas-in

() + Log) ! Uy + 1), 2025

21.3  Push-pull ratio

The push-pull signal is the sinusoidal difference signal (I; - I,) in the tracking Channel, when the focus of the optical beam

crosses the tracks. The signal can be used by the drive for radial tracking. The peak-to-peak value of the push-pull signal shall
meet the following requirements

a) in grooved areas with embossed data in the Formatted Zone:
Paralle] Polarization

0,155 (11, - L)) / (I, + I), < 0,65
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Perpendicu

b) in grooved

lar polarization
0,10 (1 -1, 1)/ (I; + 1), 0,60

areas in the Formatted Zone without embossed Recording fields:

Parallel polarization

Perpendicu

where (I} - I,|

Tracking Chanl

214
The first term

Divid

040< (11,- 1, 1)/ (I} + 1), < 0,65

lar polarization

©1S0/1EC

025< (11, -1,1)/ (I; + 1), < 0,60

is the peak-to-peak amplitude of the differential output of the two halves of the split photodiode
nel.

ed push-pull signal

area of groovefl tracks divided by the instantaneous level of the sum output (/; + /»)-from the split photodiode

the light beam [crosses these areas.

The second t

of the divided push-pull signal is the ratio of the mifiimum peak-to-peak amplitude der

instantaneous Jevel of the differential output (I; - I;) divided by the insfantaneous level of the sum output (/;

split photodiode detector when the light beam crosses the pre-formatted ‘data area of grooved tracks to maximun

amplitude deriped from the instantaneous level of the differential utput (I, - I,) divided by the instantaneous l¢

output (I; + 1,

The split phot
shall be provi
measurement.

The first term

The second tes

21.5

diode detector separator shall be parallel toithe projected track axis. In this measurement, the I,

bhall meet the following requirements:
Parallel polarization

0,65 < [(Ip=)/y + Ip)], < 1,05
Perpendicular polarization

0,40 < [(1y - I/ + 1)), < 0,90
m shall.satisfy

[(Il - 12)/(11 + 12)]ppmin/[(11' 12)/(Il+ 12)]ppmax > O, 70

from the split photodiode detector when the lighfbeam crosses the pre-formatted data area of gro

Hed by the split photodiode detector. The tracking servo shall be operating in open-loop mo|

detector in the

of the divided push-pull signal is the peak-to-peak amplitude derived from the instantaneous level of the
differential output (I; - I;) from the split photodiode detector when the light beam crossés the unrecorded or pre-|

formatted data

detector when

ved from the
+ 1) from the
h peak-to-peak
vel of the sum
oved tracks.

and I, signals
de during this

On-track signal ratio

The on-track signal is the signal in Channel 1 when tracking in a grooved area without embossed data. The on-track signal I,

shall meet the

following requirements:

I
0,070 < = < 1,00

0,12<

042<

I

I
<R, —% £0,26 (for R/W, P-ROM, WO)
Iy

1
R, 7‘& <0,81 (for O-ROM)
0

At any point in the Formatted Zone, except in the Lead-out Zone, the variation of I, shall meet the following requirements:
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(ot max - Lot min) / Uot max + Lot min) < 0,15

where [ .. is the maximum value of ot I ot min 18 the minimum value of 1.
21.6 Phase depth
The phase depth of the grooves equals
nXxd
%360°

where:

n is the index
d is the groove
A is the wavel

The phase dep

21.7

The tracks are

22 Sign
The signal obt

pf refraction of the substrate
depth

ength

th shall be less than 180°.

Track location

located at those places on the disk where (I; - I,) equals zero and ((1;.#],) has its maximum value

hls from Headers

iined 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 modulatio

in Channel 1 c4

The level of al

22.1 Sectg

used by the mark when the beam follows a recorded track.

signals from embossed marks shall be less than Iy, .

r Mark Signals

The signal I sm from the Sector Mark shall meetthe requirement

22.2 VFO
The signals frg
1,00 2

where [ ¢ is th

I > 0,40

signals

m the VFO, and VFO, fields shall meet the requirement
e Iufo /10,20,20

e peak-to-peak amplitude of the read signal from the VFO area.

In addition, thd

condition

h of the signal

[ Logo / Tomax | 2 0,30

shall be satisfied within each sector, where L, is the signal in that sector from pre-recorded marks and I, is the peak-to-peak
amplitude of the read signal from the VFO area.

22.3

Address Mark, ID and PA signals

The signals from these fields shall meet the requirements
1,00>1,/1, >0,20

I .

pmin

/1 =0,30

pmax =
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The header signal shall be read and detected using the read Channel circuit defined in annex H under the conditions specified
in 20.2.2. The timing jitter Jt(H) and the edge shift St(H) shall be measured according to the procedure in annex J shall meet

the following

requirements:

Jt(H) < 0,075 T

St(H

)<0,10 T

where T is the Channel clock penod Jt(H) is the standard dev1at10n (51gma) of the difference between the 1ength of mark or

illustrated in f

All the time i
and St(H).

23

231  Sigg

If the disk ha
from these m

signal from all embossed Recording fields is defined as the peak-to-peak value of the modulation of the signal.

The signal Ip
1,00

I

pmir]
The last requi
the Recording

23.2

Procedure

Read and det

Signals from embossed Recording fields

Modulation method offset

igure J.1.

hterval samples detected from the Header signals on the recording layer shall satisfy the conditio

al amplitude

5 an Embossed Zone, the Recording fields of all sectors in this zoneshall contain embossed mar
hrks shall be measured in Channel 1 (see 9.1). Acceptable defects of the marks are specified in

from marks in the Recording fields of the Embossed Zone{shall meet the following requirements:
>1,/1, > 0,20

/I 20,30

pmax =

rement applies over Recording fields. Linig and I

pmax are the signals with minimum and maximu|

field of a sector.

be varied in

Measure the detected signalin two ways using a time interval analyzer:

1) the mean leading-to‘trailing edge (mark) lengths; and

2) the mean

ct the data signal withino equalization under the conditions given in 20.2.2. The threshold fracti
is test to compensate-for edge motion of the marks due to parameter variations.

ailing=to-leading edge (space) lengths.

The measurer
offset for any

af the measured
. Jt and St are

n of both Jt(H)

ks. The signals
section 6. The

m amplitude in

pnal value may

g location. The

nent shall be made usmg 105 1ndependent t1me 1nterva1 samples on several tracks at each testin

ninus n times T.

Adjust the threshold level once for both measurements to minimize the worst case offset for thls radial position and express it
as a percentage of the Channel bit time T. The modulation method offset O, 4 is the maximum percentage offset over all n

and over all radial positions R.

)

mod

max

=100 7%

( L —nT )
——— |percent
T

The modulation method offset O, 4 shall be less than 10% of the time period T of one Channel bit.
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Timing Jitter

The embossed data signal shall be read and detected using the read Channel circuit defined in annex H under the conditions
specified in 20.2.2. The timing jitter Jty and the edge shift Sty shall be measured according to the procedure in annex J and

shall meet the following requirements:
Jt4<0,075T
Sty <0,10T

where T is the Channel clock period, J¢(D) is the standard deviation (sigma) of the difference between the measured length of

mark or space
measured leng
are illustrated

All the time in
of both Jt, and

24
The density off

/

m m

/

m mj

The signal 7 if

marks. I, .

greater than 0,

is the maximum value and /

Sty.

Signals from Control Track PEP marks
tracks and the shape of marks in the PEP Zone shall be such that the cfoss-track loss meets the reg

k(2,0

n

obtained from Channel 1 (see 9.1). The signal I,

m min

4 1, where I is the signal obtained from Channeld in an unrecorded ungrooved area. The effect q

is_the maximum amplitude in a group of th
is the minimum value of I, obtained over one physical track.

and the mean value or €ach nl mark or nl space, and St(D) 1s the difference between the mean value of the
ths and the ideal length of each mark or space. The ideal length corresponds to n Channel bit tim|
n annex J, figure J.1.

es T. Jt and St

ferval samples detected from the embossed data signals on the recording layer shall satisfy the former conditions

uirement

ree successive
[ max Shall be
f defects shall

be ignored.

O O O O O © O OO O O o o oo o
o O o O O OO O olof
Laser bea B—— o O O O O O oo O

N

Marks

\/ \//\\//\\/l\\//\\//\ N N /\\/\\/\\/ /
Immin mmax
0 Level

94-0135-1

Figure 25 - Path of the laser beam when crossing tracks and the resulting PEP signals

79


https://iecnorm.com/api/?name=8545ed8668f92faccaacffca3a788cf8

ISO/IEC 13842:1995 (E) ©1S0/1EC

Section 5 : Characteristics of the recording layer

25 Method of testing

Clauses 26 to 28 describe a series of tests to assess the magneto-optical properties of the Recording layer, as used for writing
and erasing data. The tests shall be performed only in the Recording field of the sectors in the Rewritable Zone. If there is no
Rewritable Zone for user recording, clauses 27 to 29 shall not apply. The write, read and erase operations necessary for the
tests shall be made on the same Reference Drive.

& SPECILY Oy UtIE d ECOTAITT

Clauses 26 to
defects, can ca

LIIC dYC O

se write or erase problems. These defects are covered in section 6.

values, called

25.1

All signals in
o

Environment

allowed opera

clauses 26 to 28 shall be within t

ing environments defined in 8.1.2

25.2 Reference Drive

The write and
have the folloy

erase tests described in clauses 26 to 28 shall be measured in Channel(2 of the Reference Drive.
ving characteristics for the purpose of these tests.

['he drive shall

25.2.1 Optig
The focused o

s and mechanics

ptical beam shall have the properties defined in 9.2 a) to f); The disk shall rotate as specified in 9.3.

25.2.2 Read

The optical p
specified in 2(

power

bwer incident on the entrance surface of the disk’and used for reading the information shall b
2.2

e in the range

25.2.3 Read Channel

The Referencg Drive shall have a Read Channel which can detect magneto-optical marks in the recording layer
shall have an implementation equivalent to thatgiven by Channel 2 in 9.3

This Channel

The edge pos
referenced to

the envelope g

shallbeinab

Nominally thg

However, in s|

tions in time shall be measured for testing purposes by a threshold detection method. The thre
the centre of the peak-to-peak envelope of the readback signal. The positive peak and negative
ircuit shall each containa single pole filter with a -3 dB roll-off point at 50 kHz. To be valid, the
hnd of 50 % of the peak-to-peak envelope signal zero, and is referenced to the middle of this envel

threshold value ‘'shall be zero if the laser power calibration is perfect and there are no param
bme measuréments the threshold value may have to be adjusted to minimize the effects of mark si

shold value is
ak signals of

e
ﬂneshold value

ope.

bter variations.
re changes due

to parameter Variations:during writing.

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

25.2.5 Signal detection for testing purposes

The signal from the Read Channel is not equalized before detection. The signal shall be rolled off with a 3-pole Butterworth
filter with a cut-off frequency of half the Channel clock frequency. All read testing is performed at 3 000 rpm.

The edge positions in time shall be measured for testing purposes by a threshold detection method. The threshold value is
referenced to the centre of the peak-to-peak envelope of the readback signal. The positive peak and negative peak signals of
the envelope circuit shall each contain a single pole filter with a -3 dB roll-off point at 50 kHz. To be valid, the threshold value
shall be in a band of 50 % of the peak-to-peak envelope signal zero, and is referenced to the middle of this envelope.

Nominally the threshold value shall be zero if the laser power calibration is perfect and there are no parameter variations.
However, in some measurements the threshold value may have to be adjusted to minimize the effects of mark size changes due
to parameter variations during writing.
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25.3  Write conditions
25.3.1 Write pulse and power

Marks are recorded on the disk by pulses of optical power superimposed onto a specified bias power of 1,5 mW * 10% (see
annex K) at a disk speed of 3 000 rpm.

The pulse shape for the purpose of testing is given in annex K.
The write power is the power incident at the entrance surface, used when recording in the user zone.

Testing shall be-earrted—e tth or—4T—marks—havine—pu

arrred—otut—wit g wmhere T is the
nominal clock period for the zone corresponding to the test radius.

The write power for both the 2T and 4T marks at radii of 30, 45, and 60 mm are given in the SFP Zone.(see 1§.4.2) and are
measured by the method described in 25.3.3.

For radii other than 30 mm, 45 mm or 60 mm the values shall be linearly interpolated from the aboye.

For all test casgs the actual power used shall be within 5% of those values contained in the SFP zone of the disk dr of the result
of the interpolation between the values given above.

For all test casgs the actual pulse width used shall be within 5% of those values given above.

25.3.2 Write magnetic field and temperature

The requirement for all tests shall be met over the operating environment exeept where otherwise noted.

The requirements of all tests shall be met for all magnetic field intensities, at the recording layer during recording, in the range
from 18 000 Afm to 32 000 A/m except where otherwise noted.

The write maghetic fields for all tests, pointing in the north to séuth direction, shall be within 15; from the normpal to the Disk

Reference Plang P, in the direction of the incident beam, i.e, from the entrance surface to the recording layer.

25.3.3 2T and 4T pulse power determination

The following [procedure shall be used by the media’ manufacturer to measure values for the 2 T and 4 T pulse power levels
that are recordgd in the SFP zone.

Erase the tracks and write the following test pattern as a group many times on several tracks at 30, 45, and 60 mm radii using
write pulse widths of 1,5 T, 3,5 T, and7,5.T for the 2T, 4T, and 8T marks respectively.

2T 2T 2T 2T 2T 2T 2T 2T 2T 8T 4T 8T 8T 8T
MSIMSMSMSMSMSMS
where M and § stand for,mark and space respectively.

The 8T pulse power-shall be the same as the 4T pulse power. The recording shall be done at a media temperatyre of 25 °C £
1 °C, a magnetjc field’intensity at the recording layer of 25 000 A/m * 5%, and a disk speed of 3 000 rpm.

Read and detect the readback signal with the detection method given in 25.2.5. The threshold value shall be 0. Adjust the 4T
pulse power so that the readback signal for the 4T mark is exactly 4 Channel bit times T long. Adjust the 2T pulse power so
that the DC value of the 2T readback signal is exactly half way between the minimum and maximum signal amplitudes,
namely the threshold reference level. Record the 2T and 4T pulse powers.

25.3.4 Media power sensitivity

The pulse power P, is the upper bound of the power required to form 2T marks as a function of pulse duration Tp. Pp is given
by the reciprocity relationship

1 1
Pp=C —+

Tp \T»

where 10 ns < Tp < 60 ns, otherwise

mW
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Pp= 8 mW.

The data from the procedure in 25.3.3 shall be used by the media manufacturer to calculate the quantity C. C must be less than
55.

ToyTp

X —————<55
p
Tp+ /Tp

where Pp is the 2T pulse power measured in 25.3.3 and Tp is the 2T pulse duration of 1,5 T.

C=P

25.4 Erz.te conditions

Marks are erased from the disk by a constant optical power in the presence of a magnetic field.

25.4.1 Erase power

The erase poyver is the continuous optical power required for any given track at the entrance. surface to erasd marks written
according to 5.3 to a specified level (see clause 28).

The continuoyis erase power level is recorded in the SFP zone for 30 mm, 45 mm, and\604nm radii at 3 000 pm (see 17.4.2).
For radii othet than 30 mm, 45 mm, and 60 mm the values shall be linearly interpolated from the above.

The actual erdse power shall be equal to the interpolated values +5 % .

The continuoys erase power shall never exceed 10 mW.

25.4.2 Erase magnetic field

The requirements of all tests shall be met for all magnetic field inténsities at the recording layer during erasipg in the range
from 18 000 A/m to 32 000 A/m.

The erase magnetic field, pointing in the North to South direction, shall be within 15° from the normal to the Pisk Reference
Plane P, in th¢ direction of the reflected beam, i.e. from the recording layer to the entrance surface.

25.5  Definition of signals

The signals i Channel 2 are linearly related.to the difference between the currents through the photodiode dgtectors K, and
K,, and are therefore linearly related to the-optical power falling on the detectors (see 9.1).

26 Magneto-optical characteristics

26.1 Figyre of meritfor magneto-optical signal

The figure of|merit F'is-¢xpressed as the product of R, sin q and cos 2, where R is the reflectance expressegd as a decimal
fraction, q is the Kery rotation and B is the ellipticity of the reflected beam. The polarity of the figure of merit {s defined to be
negative for 4 wiitten mark in an Fe-rich Fe-Tb alloy layer and with the write magnetic field in the directiLn specified in
25.3.2. In this case the direction of Kerr rotation is counterclockwise as viewed from the source of the beam.

The polarity and the value of the figure of merit shall be specified in bytes 364 and 365 of the SFP Zone (see 17.4.2). This
nominal value shall be:

0,001 75< 1 F1<0,0050

The measurement of the actual value F, shall be made according to annex L. This actual value F, shall be within 12% of the
nominal value.

26.2 Imbalance of magneto-optical signal

The imbalance of the magneto-optical signal is the ratio of the amplitude of the signal in Channel 2 over the amplitude of the
signal in Channel 1 measured in the Data field of a sector. The effect of Kerr rotation shall be eliminated, e.g. by alternating
the magnetized direction of the recording layer. The phase retarder in the optical system shall be in the neutral position (see
9.1). Imbalance can be caused by birefringence of the disk.
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The imbalance shall not exceed 0,06 in the User Zone, throughout the environmental operating range and in a bandwidth from

d.c. to 50 kHz.

27

Write characteristics

If there is no Rewritable Zone for user recording, clauses 27 to 29 shall not apply.

271

I1 is the peak-to-peak value of the signal obtained in Channel 2 (see 9.2) from 8 T marks and 8T spaces written

the conditions
specified in 20

Iy is the peak]

given in 25.3,
specified in 20

The resolution
track.

Resolution

under any of

iven in 25.3, the longest interval allowed by the RLL(1,7) code for each zone, and read under
2.2 ¢).
to-peak value of the signal obtained in Channel 2 from 2T marks and 2T spaces written under

the lowest interval allowed by the RLL(1,7) code for each zone = 0,1 MHz, anhd read under
2.2 ¢).

A

Iy/l; (see figure 26) shall not be less than 0,30 within any sector. It shall, net vary by more tha

the conditions

the conditions

the condition

in 0,20 over a

27.2 Narr

p4a-0132-1

Figure-26 - Definition of I; and Iy

pw-band signal-to-noise ratio

The narrow-band signal-to-noise ratio is-theratio of the signal level to the noise level of a specified paitern, mepsured in a 30

kHz bandwidth

Write a series

frequency allo
Read the Recd
using a spectry
as indicated in|

. It shall be determined.as follows.

pf 2T marks followed by 2T spaces in the Recording field of a series of sectors at a frequency f;
ved by the RI=L(1,7) code for each zone * 0,1 MHz. The write conditions shall be as specified in
rding fields)in Channel 2 with the Read Channel specified in annex H under the conditions sps
m analyzer with a bandwidth of 30 kHz. Measure the amplitudes of the signal and the noise at th
figure27. The measurements shall be corrected for the effect of the Header fields and for any ir

of the highest
25.3.1.

cified in 25.2
e frequency f,

)strumentation

error in order tl

bobtain the value for the Pphnr{ﬁng field nn]y

The narrow- b

20 log ,,

and signal-to-noise ratio is
signal level

noise level

The narrow band signal-to-noise ratio shall be greater than 45 dB for all tracks in any sector in the Rewritable Zone for all
allowed values of the write magnetic field and for all phase differences between -15° and +15° in the optical system as defined

in 9.1.

NOTE 6 - It is permitted to use a spectrum analyzer with a bandwidth of 3 kHz and to convert the measured value to that for a 30 kHz value.
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273  Crosp-talk ratio
The cross-talk|ratio definition and measurement procedure describe the enfities to be measured in terms of
These physical tracks can consist of one or more logical tracks (se€/13%). The number of log C"' tracks in

measurement I

27.3.1 Rewr

For rewritable
designated (n-]

Write a series

sectors in tracl n. The write conditions shall be as specified in 25.3.

Read the Reco]

The cross-talk

27.3.2 Embessed track test method

For embossed
sector.

Amplitude _Signal level
/ /'///
I
l Noise level
~ : -~
-
\[\ ‘K
i ™~ Frequency

95-0051-|

Figure 27 - Amplitude versus frequency for the magneto-optical signal

nust be adjusted for the Band in which the measurement\is made.

itable track test method

physical tracks.

ad tha
v Ul vea lll uic

tracks the test on cross-talk shall be carried out on any group of five adjacent unrecorded physical tracks,

), (n-1), n, (n+1), (n+2), in the RewritabléZone. Erase the recording field of each of the sectors in

these tracks.

of 2T marks followed by 2T spaces(at a frequency fl for each zone = 0,1 MHz in the Recording field of the

rding fields of the sectors in(the tracks (n-1) n and (n+1) under the conditions specified in 25.2.2

from a track n to track (n-1) and to track (n+1) shall be lower than -23 dB.

tracks, the following test shall be carried out on the tracks indicated below for 1 024-byte sector

Table 17 - Correspondence between logical track and physical track

4nd 25.2.3.

and 512-byte

1. 024 bhvte sector 819 by_te_seete’-—
1 024-byte sector 512
Logical track/sector Physical track Logical track/sector Physical track
-417/9 to -414/16 -120 -424/19 to -421/30 -125
-413/0 to -410/7 -119 -420/0 to -417/11 -124
-410/8 to -407/15 -118 -417/12 to -414/23 -123
59 036/8 to 59 038/3 22 608 56 480/22 to 56 482/10 22 597
59 038/4 to 59 039/16 22 609 56 482/11 to 56 483/30 22 598
59 040/0 to 59 041/12 22 610 56 484/0 to 56 485/19 22599

A similar choice of tracks could be taken from the User Zone of a Type P-ROM disk.
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For 512-byte sectors:

a) Erase physical tracks -124, -123,22 597, and 22 598;

b) Read physical tracks -125 and -124, 22 598 and 22 599 using Channel 1 under the conditions specified in 20.2.2;
Sector Marks from adjacent tracks shall be degated during this test.

The cross-talk ratio from physical track -125 to -124 and from physical track 22 599 to 22 598 shall be less than -23 dB in
each case.

For 1024-byte sectors:

a) Erase physicjal tracks -119, -118, 22 608, and 22 609;

b) Read physichl tracks -120, -119, 22 609 and 22 610 using Channel 1 under the conditions specified in'20:2.2.
Sector Marks from adjacent tracks shall be degated during this test.

The cross-talk rptio from physical track -120 to -119 and from physical track 22 610 to 22 609 shall be less thhn -23 dB in

each case.

274 Timing Jitter

The following procedure shall be used to determine timing jitter.

Erase the tracky and write a 4T mark and a 4T space tone on several tracks at 30 mm, 45 mm, and 60 mm rafii under the
conditions given in 25.3.1 and 25.4.1 using the erase and 4T pulse power levels as defined in the SFP zone.

Read and detect the data signal with the detection method given in 2512.5. Adjust the threshold value so that the readback
signal for the 4 T mark is exactly 4 Channel bit times T long. To be valid, the threshold value shall be in a band of 50 % of the
peak-to-peak enpvelope signal zero, and is referenced to the middle,of this envelope.

Measure the length in time of the leading-to-trailing edge of the'detected data from the 4T mark with a time interfval analyzer.
The timing jittef is the standard deviation (one sigma) of-the measured time interval L4. The measurements shall be made
using 10° indep¢ndent time interval samples on several-tracks at each radial location.

The value of tinfing jitter (due to the media) shall be\l€ss than 7,5 % of the time period T of one Channel bit.

27.5 Mediq thermal build-up during mark formation

The media therfnal build-up test uses a.special pattern to measure the additional mark length in a 8T mark chused by the
preheating of th¢ first half of the mark\which is equivalent to a 4T mark.

The following pfocedure shall be used to determine the media thermal build-up during mark formation.

Erase the tracks|and write thig’following test pattern as a group many times on several tracks at the 30 mm, 45 mrh and 60 mm
radii using the Write conditions of 25.3.1 and 25.4.1 and the 4T pulse powers given in the SFP zone.

2T 27 2T _2T 2T 2T 2T 2T 2T 8T 4T 8T 8T 8T
M SIM S M S M S M S M S M S

where M and S stand for mark and space respectively.

The 8T mark pulse power shall be the same as that for the 4T mark. The 8T pulse duration shall be equal to the 4T pulse
duration plus 4T.

Read and detect the data signal with the detection method given in 25.2.5. Adjust the threshold value so that the readback
signal for the 4T mark is exactly 4 Channel bit times T long. To be valid, the threshold value shall be in a band of 50 % of the
peak-to-peak envelope signal zero, and is referenced to the middle of this envelope.

Measure the thermal build up offset Oy, which is the value of the difference between the mean detected 8T signal L8 minus

the mean detected 4T signal L4 and minus 4 times T, using a time interval analyzer. The measurements shall be made using
10° independent time interval samples on several tracks at each radial location.
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The absolute value of the thermal buildup offset O, shall be less than 20 % of the time period T of one Channel bit.

28

Erase power determination

This procedure shall be used by the media manufacturer to determine the erase powers that are recorded in the SFP zone. The
erase power is the continuous power level for the given radius and rpm that is sufficient to erase the current track without

k

erasing the a:'fcﬁmm&
The conditionfs for the erase power measurement are that the media temperature is 25 °C = 1 °C, the magnetic

at the recordi

n+l and a 4

g layer has a value of 25 000 A/m £ 1 250 A/m at the test rpm.

tone on track n+2 under the conditions given in 25.3.1. Erase track n+1 with-the erase powg

Erase four aqiacent tracks n, n+1, n+2, and n+3 in the User Zone with a relatively high erase power., Write a 2’

Measure the |

Perform this
is repeated. P]
be half way b
signal amplity

gnal amplitude on both tracks n+1 and n+2 with a spectrum analyzer.

est sequence with an initial low erase test power and increase the erase test power by 0,5 mW ead
ot the track n+1 and track n+2 signal amplitudes as a function of the erasg test power. Choose the
etween the erase power where the track n+2 signal amplitude drops dy;-3'dB and the power wher
de first reaches the media limited noise floor.

ield intensities

[ tone on track
r to be tested.

h time the test
erase power to
e the track n+1
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Section 6 : Characteristics of user data

29 Method of testing

Clauses 30 and 31 describe a series of measurements to test conformance of the user data on the disk with this International
Standard. It checks the legibility of both embossed and user-written data. The data is assumed to be arbitrary. The user-written
data may have been written by any drive in any environment. The read tests shall be performed on the Reference Drive.

Whereas clauses 20 to 28 disregard defects, clauses 30 and 3

The gravity ofje-defeetis-determt the-ee i the-ens uine-errors-by-the-Error-Deteettonrand-Correction circuit in
the read Chanjel defined below. The requirements in clauses 30 and 31 define a minimum quality of the dafal necessary for
data interchange.

1 include them as unavoidable deterioration of the read signals.

29.1 Environment

All signals spgcified in clauses 30 and 31 shall be within their specified ranges with the cartridge in any envifonment 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 shiall be cleaned according to the instructions of the manufacturer of the disk«

29.2 Reference Drive

All signals spgcified in clauses 30 and 31 shall be measured in the indicated chiannels of the Reference Drive. The drive shall
have the folloywing characteristics for the purpose of these tests:

29.2.1 Opti¢s and mechanics
The focused optical beam shall have the properties specified in 9.2-a)to f). The disk shall rotate as specified in 9.5

29.2.2 Read power

The optical pawer incident on the entrance surface of the.disk (used for reading the information) shall be in the range specified
in 20.2.2.

29.2.3 Read amplifiers
The read amplifiers after the photodiode detectors in Channels 1 and 2 shall be as specified in 9.3.

29.2.4 Mark Quality

The signals from both read amplifiers shall be converted from analogue to binary with an edge detector as defirled in annex H.
The output signals from Channels 1 and 2 shall be filtered without equalization with the specified low-pass filter, and
compared with their threshold levels of the comparator which shall be between 0,25 and 0,75 for the threshold fractional
values. The threshold levels shall be adjusted to minimize the maximum offset (or bias) of the marking and spacing intervals
from their desjred (ortrue) values of 2T, 3T .... 7T, 8T. The output signals from the comparator are converted tq binary signals

Marking interve
respectively.

eading intervals

The modulation method offset O, 4 in this section means the minimized maximum offset of the marking and spacing intervals
measured with the output signals from the edge detectors, and it shall be expressed as a percentage of the Channel bit time T.
Measurement procedure shall be as follows:

a) Measure using a time interval analyzer mean values of all marking and spacing intervals separately from the user data, and
observe the maximum offset of the separately measured mean values of the intervals corresponding to 2T, 3T, ..., 7T, 8T.

b) Adjust the threshold level of the comparator in order to minimize the maximum offset observed in a). Finally, the observed
maximum offset is the modulation method offset O, 4 of the objective user data.

The timing jitter in this section is defined as the standard deviation of the separately measured 2T, 3T, ..., 7T, 8T marking and
spacing intervals excluding outlying observations by defects, using a time interval analyzer with the output signals from the
edge detector of the markings and spacings in a sector excluding the modulation method offset. Therefore, independent
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interval samples for this measurement are limited by the number of markings and spacings in a sector. The timing jitters shall
be expressed as a percentage of Channel time T.

The converter for Channel 1 shall operate correctly for analogue signals from embossed marks with amplitudes as determined
by clauses 22 and 23.

The converter for Channel 2 shall operate correctly for analogue signals from user-written marks with an amplitude as
determined by clauses 25 and 26.

29.2.5 Channel bit clock

The signals from the analogue-to-binary converters shall be virtually locked to the Channel bit clackfclocks which
provides/provifle the Channel bit windows of 0,70 T effective width for timing the leading and/or trailing-edge$ of the binary
signals. Channel bit clock/clocks shall be adjusted in order to minimize the accumulated value/values 6f the timing errors of
the leading to Jeading, leading to trailing, trailing to leading, and trailing to trailing edges from the Chiannel bit clock/clocks.

29.2.6 Binarny-to-digital converters

The binary signals shall be correctly converted to the data bytes with the binary-to-digital converters based|on the sector
format and the|recording code defined in clauses 15 and 16.

29.2.7 Error correction

Correction of grrors in the data bytes shall be carried out by an error detection and correction system based on the definition in
F.2 and F.3 ofl annex F. There shall be an additional correction system for the embossed data, based on the pdrity sectors as
defined in 18..3

29.2.8 Tracking
During measugement of the signals, the focus of the optical beart’shall follow the tracks as specified in 20.2.4.

30 Minjmum quality of a sector

This clause spgcifies the minimum quality of the Header and Recording field of a sector as required for interchange of the data
contained in that sector. The quality shall be measured on the Reference Drive specified in 29.2.

A byte error o¢curs when one or more bits/in'a byte have a wrong setting, as detected by ECC and/or CRC circuits.

30.1 Healers

30.1.1 Sector Mark

At least three pf the five long-marks of the Sector Mark shall have the timing specified in 15.2 and the signals|shall have the
amplitude speg¢ified in 221"

3012 D fields

At least one of the’two ID fields in a Header read in Channel 1 shall not have any byte errors, as checked by the CRC in the
field.

30.2 User-written data

30.2.1 Byte errors

The user-written data in a sector as read in Channel 2 shall not contain any byte errors that cannot be corrected by the error
correction defined in 29.2.7.

30.2.2 Modulation method offset

The user-written marks in a sector as read in Channel 2 shall have a modulation method offset O 4 less that 10 % of the time
period T of one Channel bit.
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30.2.3 Timing jitter

The user-written marks in a sector as read in Channel 2 shall have timing jitters due to the media less than 7,5% of the time

period T of one

30.3

Embos

Channel bit.

sed data

30.3.1 Byte errors

The embossed data in a sector as read in Channel 1 shall not contain any byte errors that cannot be corrected by the error
correction defined in 29.2.7

30.3.2 ModulLtion method offset

The embossed n
period T of one

30.3.3 Timing jitter

The embossed 1
period T of one

31 Data §
A disk offered f

31.1 Track
The focus of the]

31.2 User-

Any sector writfen in the Rewritable Zone that does not ¢omply with 30.2 shall have been replaced according tq
the defect management as defined in clause 19.

31.3 Embo

Any sector in th
Parity sectors as

314  Qualif

The quality of th
of 2 048 replace

harks in a sector as read in Channel 2 shall have a modulation method offset O 1104 less than'10 ¢
Channel bit as specified in 23.2.

harks in a sector as read in Channel 2 shall have timing jitters due to the’media less than 7,5 9
Channel bit as specified in 23.3.

nterchange requirements

r interchange of data shall comply with the following requiréments. See also annex N.

Ing
optical beam shall not jump tracks unintentionally.

ritten data

sed data

e Embossed Zone that does_not comply with 30.3 shall be correctable by the error correction
defined in 18.7.3.

y of disk

e disk is reflected in the number of replaced sectors in the Rewritable Zone. This Standard allows
1 sectors perside (see clause 19).

o of the time

b of the time

the rules of

based on the

a maximum
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Annex A

(normative)

Air cleanliness class 100 000

©150/1EC

The classifica

Tiom of AT Cleantiness {5 based on a particle count with a maximum allowable number of sped

sized particle$ per unit volume, and on a statistical average particle size distribution.

A.1  Defjnition

The particle count shall not exceed a total of 3 500 000 particles per cubic meter of a size 0,5 umnand larger.

The statistical

average size distribution is given in figure A.1 class 100 000 means that 3 500,000 particles per d

size of 2 0,5 km are allowed, but only 25 000 particles per cubic meter of a size of > 5,0qum.

It shall be req
Counts below]

A2 Tes

For particles
controlled e

detector whi
registered or

ognized that single sample distribution may deviate from this curye because of local or tempoj

ified minimum

ubic meter of a

ary conditions.

350 000 particles per cubic meter are unreliable except when a large fiumber of a samplings is taKen.

 method

pf size of the 0,5 um to 5,0 um, equipment employing light-scattering principles shall be used
ironment is sampled at a known flow rate. Pafticles contained in the sampled air are pas
illuminated sgnsing zone in the optical chamber of the instrumént. Light scattered by individual particles is rece|
converts particle size and counts the pulses-such that the number of particles in relation to

isplayed.

The air in the
ed through an
ved by a photo
particle size is
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Figure A.1 - Particle size distribution curve
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Annex B

(normative)

Edge distortion test

made by caus
gravitational

B.2  The
polished to a

B.3  Theldimensions shall be as follows (see figure B.1):

A =155,0 mm

B =136,0 mm = 0,1 mm

C =10,0 mm|% 0,1 mm

D=11,40 mpn = 0,01 mm

E =11,60 mm min.

B4 Whdn the cartridge is inserted vertically into the gauge, a vertical downward force F of 2,7 N maxir

the centre of

ing the cartridge to pass through the vertical slot of a gauge while applying a specified force/in
pull.

gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner sy
surface finish of 5 pm peak-to-peak.

the top edge of the cartridge, shall cause the cartridge-to'pass through the gauge.

The distortion test checks if the case is free from unacceptable distortion and protrusions along its edges. The test is

addition to the

rfaces shall be

num, applied to

95-0144-A

Figure B.1 - Distortion gauge
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Annex C
(normative)
Compliance test
Cl1 The cpmpliance test checks the flatness and flexibility of the case by forcing the four reference!st

cartridge into a
C.2

C.3
surfaces S1, S2

Posts P1 and PJ

The lo

D,=§
Dy =4
H,=1

Posts P3 and P4
D =5
After assembly

C.4  Thecd
F of 0,4 N shall

C5

Under the cond
posts. Any gap

Requ

plane.

Cation of the four reference surfaces S1, S2, S3 and S4 is defined in 10.5.4 and figure 5.

The test gauge consists of a base plate on which four posts P1, P2, P3 and P4 are fixed so as to cor

S3 and S4 respectively (see figure C.1). The dimensions are as follows (see figure C.2):

,50 mm * 0,01 mm

+ 0,00 mm
,00 mm

- 0,02 mm
,0mm * 0,1 mm
,0 mm max.
!
,50 mm %+ 0,01 mm
the upper annular surfaces of the four posts shall lie between two horizontal planes spaced 0,01 n

riridge shall be placed withyits-reference surfaces onto the posts of the horizontal gauge. A vertic|
be exerted on the cartridge opposite each of the four posts.

irements

itions of C.4, any three of the four surfaces S1 to S4 shall be in contact with the annular surface
between the'remiaining surface S and the annular surface of its post shall not exceed 0,1 mm.

irfaces of the

espond to the

im apart.

hl down force

of respective
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)
—

95-0056-1 W

Figure C.1 - Compliance gauge

b
—> Ha Hb
\vf'g N SN ]
Z D D
Cc a
ﬂ—» <4+—P
P3,4 P1,2

95-0057-1

Figure C.2 - Detail of posts
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Annex D

(normative)

Test method for measuring the adsorbent force of the hub

D.1  Thelpurpose of this test is to determine the magnetic characteristic of the magnetizable material(of the

D.2  Dinjensions

The test devjce (see figure D.1) consists of a spacer, a magnet, a back yoke and a centre shaft, The dimen

device are as|follows :

Dy = 8,0 mm % 0,1 mm
D, = 20,mm £ 0,1 mm
D¢= 19, mm max.

+ 0,0 mm
Dg =39 mm

- 0,1 mm

H = 0,4mm =+ 0,01 mm

c

Hy= 1,2 ;im (typical, to be adjusted to meet the force requirement of D.4)

D.3 Material

The material jof the test device shall be :

Magnet
Back yoke
Spacer
Centre shaft

: Any magnetizable material; typically Sm-Co
: Any suitable magnetizable material

: Non-magnetizablé.material or air gap

: Non-magnetizable material

D.4  Characteristics of the magnet with back yoke

Number of pq

les 1 4 (typical)

Maximum enprgy product (BH,,,, ) : 175 kJ/m3 + 16 kJ/m3

©150/1EC

hub.

ions of the test

The characterfistics of the magnet with back yoke shall be adjusted so that with a pure nickel plate of the follow ing dimensions

(see figure D.2), and the adsorbent force of this plate at the point of H_ = 0,4 mm when spaced from the magnet surface shall
be 9,5 N+ 0,6 N.

Dy,= 70mm 0,1 mm

Dj =22,0mm 0,1 mm

H,= 2,0 mm *0,05 mm

D.5  Test condition for temperature

These conditions shall be as specified in 8.1.1.
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The sixteen bit

G(x) 3 x16 4 x12 4 x5 41

The residual pglynomial shall be

R.(x

c

and a; denotes

The sixteen bit
R, (x

where c{5 isre

Annex E

(normative)

CRC for ID fields

of the CRC shall be computed over the first three bytes of the ID field. The generator polynomial

i=23 i=7

= a,-xi+ aixi 16 mod G(x )

i=8 i=0
p bit of the first three bytes and a i an inverted bit. The highest order bit of the first byte is a,5.

b ¢y of the CRC are defined by

k=15

)= Depxt
= Ck.x
k=0

torded as the highest order bit of the fourth byte in the ID field.
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Annex F

(normative)

Interleave, CRC; ECC, Re:

F.1 Inter|leave

F.1.1 Interleave for 1 024-byte sectors
The different bjtes shall be designated as follows.

D are user data bytes

P | oare DMP bytes, set to (FF)
C are CRC check bytes

E are ECC check bytes

These bytes shill be ordered in a sequence An in the order in which they shall be recorded on the disk. This ordgr is the same
as that in whicl) they are input into the controller. Depending on the value of n, these elements are:
for 1<n<1024: A =D
- n n
for [1025 <» <1036 : A =P
n hm

for |1037 <n <1040 : A =Ck
n

for |1041 <n <1200 : A.=E
n S5t

where:
- [n-1025]
H= int +1
m= [(m>1025)mod4] +1
K =@~ 1036
s=[(n-1041)mod10] +1
- [n-10411]
t=th +1
10

The notation int[x] denotes the largest integer not greater than x..

The first three parts of A, are 10-way interleaved by mapping them onto a two-dimensional matrix B,-j with 104 rows and 10

columns. Thus

for 1 <n<1040 : Bij=An

where:

i= 103 - int [%51]
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[ G
T

1T\ mnd 10
J=\{f-1jmoaiv

F.1.2 Interleave for 512-byte sectors
For 512-byte sectors the sequence of bytes shall be denoted by A',, the other notations shall be as specified in F.1.1. In
addition the two (FF) bytes are shown as (FF).

for 1<n <512 : A =D
n n

for 513<n <524 : A =P
2. kosaa

for 525< n £526 : A'n=(FF)
for 527<n <530 : A' =

for 531<n <610: A =E

pieine [2313] 4
m|=[(n-513)mod4] +1
k En-526
sE[(n-531)modS] +1

. n-531
t £int [—5 ]+1

The first fouy parts of A', are 5-way interleavéd by mapping them onto a two-dimensional matrix B'ij with 106 rows and 5
columns. Thuys:

for 1 <n <530 By=A

iy n
where:
i4105 -int ["Tl]
jF(n¢1)mod5
F.2 CRC

F.2.1 General
The CRC and the ECC shall be computed over the Galois field based on the primitive polynomial

Gp(x) =8 +x5+x3+x2+1
The generator polynomial for the CRC bytes shall be
: i=139 ;
1
Gc(x)= I1 (x+oc )
i=136

where the element of = (8/)"", with & being a primitive oot of G,(x). The value of the n-th bit in a byte is the coefficient of the
n-th power of B, where 0 <n <7, when 8 is expressed on a polynomial basis.
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F.2.2 CRC for 1 024-byte sectors
The four check bytes of the CRC shall be computed over the user data and the DMP bytes.

The information polynomial shall be

i=103 (j=9 N\ j=5
IC(X)= P EO(B,-J)X' +j=0(BO,j)XO

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

4
Rc(x) =Ic(x) X mod Gc(x)
k=4 _
Rc(x) = k§1ckx4 k

The last equation specifies the storage locations for the coefficients of the polynomial.

F.2.3 CR(for 512-byte sectors
The four check bytes of the CRC shall be computed over the user data, the DMP bytes and the two (FF) bytes. TI
polynomial shall be
i=105( j=4 ( ) ; ( ) 0
’ _ ’ ’
Fox)=| X'z (B7) X2l 1+ (Bg) x
i=1 \j=0
The contents of the four CRC check bytes shall be calculated as specified in F.2.2, however using polynomial I,
F3 ECC
The primitive polynomial Gp(x) and the elements.od and B shall be as specified in F.2.1. The generator polyj
check bytes of the ECC shall be
i=135 j
GE(X) = II (x+oc )
i=120
This polynomipl is self-reciprocal) This property can be used to reduce the hardware size. The initial settin,
register shall bg all ZEROs, The'bits of the computed check bytes shall be inverted before they are encoded into (
F.3.1 ECCffor 1 024-byte sectors

The 160 check |bytes.of the ECC shall be computed over the user bytes, the DMP bytes and the CRC bytes. The

ISO/IEC 13842:1995 (E)

he information

omial for the

e of the ECC
Channel bits.

orresponding

10 information|polyhomials shall be:

L ()="3

J i=0 Bi’j) Xi

where 0 <j <9.

The contents of the 16 check bytes E; , for each polynomial Ig(x) are defined by the residual polynomial

REj(x) =IEj(x) x'® mod GE(X)

t=16

16-t
= 21 Ej+1,tx

REj(x)
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The last equation specifies the storage locations for the coefficients of the polynomials.

F.3.2 ECC for 512-byte sectors

The 80 check bytes of the ECC shall be computed over the user data bytes, the DMP bytes, the two (FF) bytes and the CRC
bytes. The corresponding 5 information polynomials shall be:

=105
|IE (X) = I 2z

j i=0 (B ,i’j) x

where 0<j<4

The calculation| of the 16 check bytes for each of the information polynomials IEj(x) shall be carried out as specified in F.3.1.

F.4 Resypc

The Resync figlds (see annex G) shall be inserted in the Data field to prevent loss of synchronization and to limit the
propagation of|errors in the user data. They are numbered consecutively and shall contain gne of the followjng pattern of
Channel bits.

0X0 100 000 001 000 000 100 00Y

0X0 100 000 001 000 000 101 00Y

Where X and Y are set to ZERO or ONE based on the preceding or following/data patterns.
For 1 024-byte|sectors, a field RSn shall be inserted between bytes A, and Az, ;-

where 1<n 39.

For 512-byte s¢ctors, a field RSn shall be inserted between bytes'A,q, and Ay, . ;.

where 1 <£n <[30.

F.5 Recgrding sequence for the Data field

The elements pf the Data field shall be recorded on the disk according to sequence A, or A'
following the $ync bytes and with the Resync bytes inserted as specified in F.4.

» as applicable, immediately

Figures F.1 angl F.2 show in matrix form the arrangement of these elements. The sequence of recording is from|top-to-bottom
and left-to-right.

SB designates a Syncbyte

D desighates a user byte

RS designates a Resync byte

P desighates'a DMP byte

C designates’a check byte for CRC
E designates a check byte for ECC

(FF) designates a (FF) byte

For 1 024-byte sectors (figure F.1) the first 104 columns contain in rows O to 9 the user bytes, the DMP bytes and the CRC
check bytes. The next 16 columns contain only the ECC check bytes.

For 512-byte sectors (figure F.2) the first 106 columns contain in rows 0 to 4 the user bytes, the DMP bytes, the two (FF) bytes
and the CRC check bytes. The next 16 columns contain only the ECC check bytes.
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RS1 D21 D22 | D23 | D24 | D25 | D26 | D27 | D28 | D29 | D30 101

D31 D32 D33 D34 D35 D36 D37 D38 D39 D40 100
RS2 D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 99
RS3
104 rows
RS49
RS50
D1011 | D10121P1013 | D1014 | D1015 | D1016 | D1017 | D1018 | D1019 | Pp1020 2
RS51 | D1021 |(D1022 | D1023 | D1024| P1,1 P1,2 | P13 P14 | P2,1 P22 1
P2.3 P24 P3,1 P32 | P33 P34 C1 C2 C3 C4 0
RS52°| El,1 E2,1 E3,1 E4,1 Es5,1 E6,1 E7,1 ES8,1 E9,1 ||E10,1 -1
E1,2 | E2,2 | E3,2 | E422 | E52 | E6,2 | E7,2 | E8,2 | E9,2 ||E10,2 -2
RS53 | E13 | E23 | E33 | E43 | E53 | E63 | E73 | E’3 | E93 [|F10,3 -3
16 rows
RS59 | E1,15 | E2,15 | E3,15 | E4,15 | E5,15 | E6,15 | E7,15 | E8,15 | E9,15 | E10,15| -15
El,16 | E2,16 | E3,16 | E4,16 | E5,16 | E6,16 | E7,16 | E8,16 | E9,16 | E10,16| -16

Figure F.1 - Data field configuration, 1 024-byte sectors, ECC with 10-way interleave
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Column No.j — Row No. i
0 1 2 3 4 1
SB1 SB2 | SB3 D1 D2 D3 D4 D5 105
D6 D7 D8 D9 D10 104
D11 D12 | D13 | D14 | D15 103
RS1 | D16 | D17 | D18 | D19 | D20 102
D21 D22 | D23 | D24 | D25 101
RS2
106 rows RS33
D501 | BS02 | D503 | D504 | D505 5
D56067| D507 | D508 | D509 | D510 4
RS34¢{°D511 | D512 | P1,1 | P1,2 | P13 3
P14 | P2,1 | P22 | P23 | P24 2
P3,1 | P32 | P33 | P34 | (FF) 1
RS35 | (FF) C1 C2 C3 C4 0
El1,1 | E2,1 | E3,1 | E4,1 | ES5,1 -1
E1,2 | E2,2 | E3,2 | E42 | E5.2 )
RS36 | E1,3 | E23 | E3,3 | E43 | E53 -3
El1,4 | E24 | E34 | E44 | E54 -4
16 rows
RS40 | E1,15 | E2,15 | E3,15 | E4,15 | E5,15 | -15
El1,16 | E2,16 | E3,16 | E4,16 | E5,16 | -16

Figure F.2 - Data field configuration, 512-byte sectors, ECC with 5-way interleave
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