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Introquction
This Infernational Standard specifies the characteristics of 120 mm Optical Disk Cartridges (ODCs) with a capz

Mbytes

The 12p mm ODC has a large degree of commonality with CD-ROM so as to allow drive mahufacturers to dey
which dan offer read compatibility with CD-ROM as defined in ISO/IEC 10149.

This In

dual-fupction optical disk drives with the capacility to hardle both the 120 mm ODCs and CD-ROM disks su
conforming to ISO/IEC 10149.

using phase change technology. The format for the information on the disk is known as the PD, format.

ernational Standard specifies two types of ODCs (Type R/W and Type WORM). botH of which are intendg
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INTERNATIONAL STANDARD © ISO/IEC ISO/IEC 15485:1997 (E)

Information technology — Date interchange on 120 mm optical disk cartridges using
phase change PD format — Capacity: 650 Mbytes per cartridge

Section 1 - General

1 Scope
This International Standard specifies the characteristics of 120 mm Optical Disk Cartridges (ODCs) with a capacity of 650

Mbyteg—usimg—Pirase —Ctrange —PD—formar—This—present Imermationat —Standard—Specifies two Tetated, byt different

implemfentations of such cartridges, viz.

Type R/'W Provides for data to be written, read and overwritten many times over the whole recording surfacg of the disk
using the phase change recording and read-out method .

Type WORM  Provides for data to be written once and read many times over the whole recording’surface of the disk using
the phase change recording and read-out method.

Type RYW and Type WORM are also referred to as “rewritable” and “write-once” respectively:
This Infernational Standard specifies

— the tonditions for conformance testing and the Reference Drive;

— the gnvironments in which the cartridges are to be operated and stored;

— the mechanical and physical characteristics of the cartridge, so as to“provide mechanical interchangeability between data
prodessing systems;

— the format of the information on the disk known as the PD format; including the physical disposition of th¢ tracks and
sectprs, the error correction codes, and the modulation method-used;

— the gharacteristics of the embossed information on the-disk;
— the phase change recording characteristics of the disk, enabling data processing systems to write data onto the djsk;
— the minimum quality of user-written data on, thedisk, enabling data processing systems to read data from the digk.

This Infernational Standard provides for interchange between optical disk drives. Together with a standard for volyme and file
structurg, it provides for full data interchange between data processing systems.

2 Conformance
2.1 Optical disk cartridge

An optical disk cartridge Cshall be in conformance with this International Standard if it meets the mandatory re¢quirements
specifigd herein for its Type.

2.2 Generating system

A genefating system shall be in conformance with this International Standard if the ODC it generates is in accordance with 2.1.

23 Receiving system
A recei vVing sys[em shalt be in conformance with this International Standard it it is able to handle an ODC accoramg to 2.1.

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(s) supported. This statement shall specify the number of the
standard(s), including, where appropriate, the ODC type(s) and whether support includes reading only or both reading and
writing.

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 subjected to revision, and parties to
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agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent
edition of the standard listed below. Members of IEC and ISO maintain registers of currently valid International Standard.

IEC 950:1991, Safety of information technology equipment.

4

Definitions

For the purposes of this International Standard, the following definitions apply.

4.1

4.2
4.3
44

4.5
4.6

4.7
4.8
4.9

4.10
4.11
4.12
4.13
4.14
4.15

4.16

4.17

NOTE - Subdivigions of a sector that are named 'mark’ are not marks in the sense of this definition.

add . . . . . )
begi:]ning with sector number 0.

band

case

Channel bit: The elements by which the binary values ZERO and ONE are represented on the‘digk by either a
or a rhark.

NOTE - In this :I‘temational Standard each input bit is represented by two Channel bits. Their sequence depends on that 6f4he input bits.

Cla

control track: A track containing the information on media parameters and ‘format necessary for writing

readi

Cyclic Redundancy Check (CRC): A method for detecting errors indata.

defes
disk

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

emb

entrance surface: The surface of the disk onto which\the optical beam first impinges.

Errdr Correction Code (ECC): An error-detecting code designed to correct certain kinds of errors in data.
field} A subdivision of a sector.

format: The arrangement of information on the disk.

interleaving: The process of allocatiiig the physical sequence of units of data so as to render the data more im
to bufst errors.

land|and groove. A trencli:like feature of the disk, applied before the recording of any information, and us
defing the track location. Fhe/groove is located nearer to the entrance surface than the land with which it is pai
form E track.

mark: A feature of«the recording layer that may take the form of an amorphous spot, crystalline spot, a pit, or

form

: A part of the Data Zone comprising a fixed number of consecutive physical tracks.

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

ping Zone: The annular part of the disk within which the clamping force is applied by the clamping devig

hg the remaining tracks of the optical disk.

't management: A method for handling the defective areas on:the'disk.

reference plane: A plane defined by the perfectly flat annular surface of an ideal spindle onto whig

pssed mark: A mark so formed as to be unalterable by optical means.

that can be'sensed by the optical system. The pattern of marks represents the data on the disk.

anner

space

b and

b

h the

mune

ed to
ed to

other
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4.25
4.26
4.27

4.28
4.29

4.30
4.31

4.32

4.33
4.34

5
5.1

A meas

value of] 1,26 with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows a range of measured
1,235 t0] 1,275.

— Lettgrs and digits in parentheses represent numbers in hexadecimal notation. [ i.e. (FO) etc. ]

— The
— Nun
— Nunj
— Neg
— In €4

sign
— Unl
5.2

The nanpes of entities, &.g. specific tracks,fields, etc., are given with a capital.

6
AM

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

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

ISO/IEC 15485:1997 (E)

Reed-Solomon code: An error detection and/or correction code for the correction of errors that occur in bursts or

are strongly correlated.

rewritable disk: An optical disk in which the data in specified areas can be rewritten by an optical beam.

sector: The smallest addressable part of a track in the Information Zone of a disk that can be accessed independently

£ oth dd bla ot £ ¢l
L ULNIVI AUl VOooQAviIv yux LWUL UIV LUILIV,.
pindle: The part of the disk drive which contacts the disk.

ubstrate: A transparent layer of the disk, provided for mechanical support of the recording layer, through
ptical beam accesses the recording layer.

rite once disk: An optical disk in which the data in specified areas is irreversibly writtén'and read mar
n optical beam.

CAV: A disk format requiring Zoned Constant Angular Velocity operations.

one: An annular area of the disk.

Conventions and notations
epresentation of numbers

red value is rounded off to the least significant digit of the corre§ponding specified value. It implies that

setting of a bit is denoted by ZERO or ONE.
bers in binary notation and bit combinations arg-represented by strings of digits O and 1.
bers in binary notation and bit combinationstare shown with the most significant bit to the left.

itive values of numbers in binary notation are given in TWO's complement.

ich field the data is recorded se.that the most significant byte (byte 0) is recorded first. Within each by

which the

y times by

specified
alues from

e the least

ficant bit is numbered O and is recorded last, the most significant bit (numbered 7 in an 8-bit byte) is recprded first.
This|order of recording applies also to the data input of the Error Detection and Correction circuits and to their oftput.

ss otherwise stated, allLtrack numbers refer to addressable tracks.

Names

List of acronyms
Address Mark

CRC

Cyclic Redundancy Check

DC
DDS
DMA
DMS
ECC

LSB
MSB
OoDC
ODF
PA
PC

Direct Current (d.c.)

Disk Definition Structure
Defect Management Area
Defect Management Sector
Error Correction Code
Identifier

Least Significant Byte
Most Significant Byte
Optical Disk Cartridge
Offset Detection Field
Postamble

Phase Change
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PDL Primary Defect List

RLL(2,7) Run Length Limited (code)

R/W rewritable

SDL Secondary Defect List

SM Sector Mark

VFO Variable Frequency Oscillator

WDL Working Defect List

WORM Write Once Read Many

ZCAV Zoned Constant Angular velocity

7 General description of the optical disk cartridge

The optical ¢isk cartridge that is the subject of this International Standard consists of a case containing an optical disk.
The case is p protective enclosure for the disk. It has access windows covered by a shutter. The windows are automa
uncovered by the drive when the cartridge is inserted into it.

The optical fisk is recordable on one side. In the rewritable disk, data can be written onto the‘disk as marks in the f

amorphous
change effe

5485:1997 (E)
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pots in the crystalline recording layer and can be overwritten on it with a focused ‘optical beam, using the

between amorphous and crystalline states. In the write once disk, data can belirreversibly written onto the

marks in the|form of crystalline spots in the amorphous recording layer, using phase change effect. The data can be read

focused optical beam, using phase change effect as the reflective difference between-amorphous and crystalline state

beam access

Part of the d

isk contains read-only data for the drive in the form of pits embossed by the manufacturer. This data can Y
using the diffraction of the optical beam by the embossed pits.
8 Geperal requirements
8.1 Enyironments
8.1.1 Test environment
The test environment is the environment where the air immediately surrounding the optical disk cartridge has the fol
properties:
temperature :23°C+2°C
relative humjdity : 45 % 10.55.%
atmospheric|pressure : 60 kPa to' 106 kPa
air cleanlinegs : Class)100 000 (see annex G)

No condensg
this environj
cleaned accd

Unless other

8.1.2 Ope

This Internai
the specified
environment

s the recording layer through the transparent substrate of the disk.

tion on or in the optical-disk cartridge shall occur. Before testing, the optical disk cartridge shall be conditid
ment for 48 h minimum. It is recommended that, before testing, the entrance surface of the optical disk s
rding to the instrdctions of the manufacturer of the disk.

wise stated, dll-tests and measurements shall be made in this test environment.
rating environment

ional Standard requires that an optical disk cartridge which meets all requirements of this International Stan
tesb environment provides data interchange over the specified ranges of environmental parameters in the op

tically

rm of
phase
lisk as
with a
5. The

e read

owing

ned in
hall be

lard in
Prating

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

temperature

relative humidity
absolute humidity

:5°Cto55°C
:3%to85 %
:1g/m3 to 30 g/m3

atmospheric pressure : 60 kPa to 106 kPa
temperature gradient : 10 °C/h max.
relative humidity gradient : 10 %/h max.

air cleanliness

: Office environment (see annex P)
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No condensation on or in the optical disk cartridge shall occur. If an optical disk cartridge has been exposed to conditions

outside those specified in this clause, it shall be acclimatized in an allowed operating environment for at least 2 h before use.
(See also annex M.)

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:

temperafure -10°Ct0 55 °C

relative humidity 13 % t0 90 %

absolutq humidity 01 g/m3 to 30 g/m3

atmospljeric pressure : 60 kPa to 106 kPa

tempergture gradient : 15 °C/h max.

relative humidity gradient : 10 %/h max.

air cleanliness : Office environment (see annex P)
No condlensation on or in the optical disk cartridge shall occur.

8.14

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

8.2
The opt]
8.3

The car
use in a

84

The can
better,

9

The Re|
write, r

Transportation

Temperature shock

Safety requirements

ridge shall satisfy the safety requirements of Standard IEC 950, when used in the intended manner or in any
h information processing system.

Flammability

s specified in Standard IEC 950.

Reference Drive

bad and overwrite parameters of\the disk for conformance to this International Standard. The critical comp

cal disk cartridge shall withstand a temperature shock of up to 20°€)when inserted into, or removed from, the drive.

foreseeable

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

ference Drive is a drive of which\several critical components have well defined properties and which is ysed to test

bnents vary

from tept to test. This clause give§ an outline of all components; components critical for tests in specific clausgs only are

specifig

9.1

The baj
in figur
as that

the disK is minimized so as not to influence the accuracy of the measurements.

d in these clauses.

Optical system

ic set-up of the.Optical system of the Reference Drive used for measuring the overwrite and read parameter
e 1. Different. components and locations of components are permitted, provided that the performance remail
bf the set-tp)in figure 1. The optical system shall be such that the detected light reflected from the entranc

are shown
hs the same
e surface of
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N{' Read Channel
/ j
I, I,
\1{7 Tracking
— ~ R
~ [ 1 +
G L~
F
A B C D E
A Laser diode F Optical disk
B Collimator lens G Split photodiode
C Polarizing beam splitter H;,H, d.c.-coupled amplifier
D Quarter-wave plate I.I Output from split photodiode
E Objective lens

Figure 1 - Optical system of the Reference Drive

The combinaI’on of polarizing beam splitter C and a quarter-wave plate(® shall separate the entrance optical beam from 4 laser

diode A and the reflected optical beam from an optical disk F. The béam splitter C shall have a p-s intensity reflectance rdtio of
at least 100.

9.2 Optical beam

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

+ 20 nm
a) Wavelength (\) 780 nm
- 10 nm
b) Wavelength (A) divided by the numerical A/ NA = 1,565 pm = 0,030 um
aperture of the objective lens (NA)
c¢) Filling D/W of the aperture of theé.abjective lens radial 0,75 <D/W < 1,20
tangential D/W < 0,65
d) Variance pf the wavefront.of the objective lens 0to A2/ 180
near the r¢cording layer'after passing through an ideal substrate
e) Polarizatipn Circular
f) Read powet see 20.2.2,24.2.2 and 27.2.2
g) Write power and pulse width see 24.3.2

D is the diameter of the lens aperture and W is the beam diameter of the Gaussian beam where the intensity is 1/e2 of the
maximum intensity.

9.3 Read channel

One Read channel shall be provided to generate signals from the marks in the recording layer. This Read channel shall be used
for reading the embossed marks, using the diffraction of the optical beam by the marks, and be used for reading the user-written
marks, using the change of reflected intensity of the optical beam due to the phase change effect of the marks. The read
amplifiers after the photo-detectors in the Read channel shall have a flat response within 1 dB from d.c. to 17,7 MHz.
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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 physical 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

The spindle shall position the disk as specified in 12.2. It shall rotate the disk at 33,8 Hz + 0,3 Hz. The direction

shall be

10

10.1
The cas

to clamy

cartridg

10.2

The dinjensions of the case shall be referred to three orthogonal reference planes X, Y and Z. The four reference sur

S4o0n S

10.3

The dimensions of the case shall be measured in'the test environment. The dimensions of the case in an operating e
can be gstimated from the dimensions specified.in this clause.

10.3.1
The tot3

The dis

The dis

Rotation of the dis}

counter-clockwise when viewed from the objective lens.

Section 2 - Mechanical and physical characteristics

Dimensional and physical characteristics of the case
General description of the case (see figure 2a and 2b)

b is a rigid protective container of rectangular shape. It has a spindle window on Side A to allow the spindle

, to inhibit writing, gripper slots for an autochanger, and detents for d4utoloading, and for vertical use of the d

Reference planes of the case

Dimensions of the case

Overall dimensions (see figure:3)
1 length of the case shall be

Ly=135,0mm % 0,3 mm

ance from the top 6f-the case to reference plane X shall be
Ly=113,0 mm £ 0,2 mm

ance froni.the bottom of the case to reference plane X shall be

Ly;=22,0mm 0,1 mm

The tot:

] width of the case shall be

+ 0,0 mm

L, =124,0 mm
- 0,3 mm

The distance from the left hand side of the case to reference plane Y shall be

+ 0,0 mm
Ls=113,0 mm

0,2 mm

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

+ 0,0 mm

Lg=11,0 mm
—-0,1 mm

of rotation

bf the drive
the disk. Both Side A and Side B of the case have a head window, the one on-Side A for the optical head of the drive,
the othgr one on Side B for the clamping means. A shutter uncovers the windows upon insertion into the
automat

drive, and

ically covers them upon removal from the drive. The case has features that enable a drive to reject a mis-inserted

artridge.

faces S1 to
jde A of the case shall lie in plane Z when measuring those dimensions of the case in 10.3 which are referenced to this
plane. The intersection of the three planes defines the centre of the location hole. The centre of the alignment hole]
the intefsection of the X and Z planes (see annex H). A dimension of a feature referenced to one of the planes is
distancq from the feature to the plane.

shall lie at

the shortest

hvironment
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A corner at the top shall be rounded with a radius
R;=2,0mm= 0,2 mm
and the two corners at the bottom with a radius
Ry, =2,0mm = 0,2 mm
from the left-hand and right-hand edges of the case, the thickness of the case shall be

+—0; 2

L7 =7,8 mm

- 0,1 mm
The eight lopg edges of the case shall be rounded with a radius

R3=0,5mm* 0,1 mm

10.3.2 Lodation hole (see figure 3)
The centre of the location hole shall coincide with the intersection of the X,Y and Z plane. The diameter of the hole shall[be
+ 0,05 mm
D; = 4,00 mm
- 0,00 mm

held to a degjth
Lg = 1,5 mm min.
The location hole shall extend below plane Z by
Lg = 5,0 mm min.
with a diamgter equal to, or greater than, D;.
The location hole shall not extend through Side B.
The lead-in ¢dges shall be chamfered and rounded off with,4 ¢thamfer C, and a radius R, for the inner edge.
Ci= 0,5mm=0,1 mm
+0,1 mm

R4 = 0,2 mm
—0,0.mm

10.3.3 Alignment hole (see figure 3)

The centre of the alignment hole shall lie at the intersection of planes X and Z at a distance
L19=102,0 mm + 0,2 mm
from referenice plane Y,

The alignmepnt hole shall have a substantially rectangular shape. Its dimensions shall be

+ 0,05 mm
Ly, =4,00mm
i — 0,00 mm
+ 0,2 mm
L12 = 5,6 mm
—0,0 mm

held to a depth Lg.
The alignment hole shall extend below plane Z by Lg.
The alignment hole shall not extend through Side B.

The lead-in edges shall be chamfered and rounded with a chamfer Cy and radius Ry.
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10.3.4 Reference surfaces (see figure 4)

Side A of the case shall contain four reference surfaces S1, S2, S3, and S4.
Surface S1 shall be circular with a diameter
D, =7,0 mm min.
and S2 shall be oval-shaped having centres at the points specified by L;3 with dimensions

R5 = 3,5 mm min.

L{3=1,6 mm min.
Li4=7,0 mm min.
S1 shall be centred on the location hole, and S2 shall be centred on the alignment hole.

Surfacgs S3 and S4 shall be rectangular and shall be surrounded by the boundaries located at distafices Ljs Ly L7 and L;g
from plane Y

L{5=10,3 mm min.

L = 5,0 mm max.

L{7=112,2 mm min.

Lg =107,5 mm max.

and shall be surrounded by the boundaries located at distances L9 and Lo from plane X.
L9 =105,0 mm min.

Ly =101,3 mm max.

No portion of the case or of the shutter mechanism shall protfude more than

Ly =0,15 mm max.

beyond the reference plane Z and the surface of the other side of the case.

10.3.5| Detents (see figure 5)

The cage shall have two symmetrical side detents and two symmetrical bottom detents.

The twjo symmetrical side detents are/inténded for autoloading. Each side detent shall extend from plane Z up to
+ 0,20 mm

=.6,90
L22 mm_ 0,05 mm

and sh4ll not extend through/Side B.
Each s)jde detent is defined and positioned by the dimensions
Rg=1,0mm % 0,2 mm

Ly3=100,5 mm % 0,3 mm

=98 mm+6:4mm

Ly5=92,9 mm * 0,4 mm

Ly =3,0mm £ 0,2 mm

The outside edges of the side detents toward the top side of the cartridge shall be rounded off by a radius
R7=0,5mm £ 0,2 mm

The two symmetrical bottom detents are intended for clamping the cartridge in case of vertical use. The cartridge can be
clamped by the bottom detents and prevented from falling during vertical loading or unloading. Each bottom detent is defined
by the dimensions

Ly7=3,0mm= 0,1 mm
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Lyg=3,0mm= 0,1 mm

Lyg=1,0mm +0,1 mm

with their centres located at distances L3 and L3 from plane Y and at a distance L3, from plane Z.

10.3.6 Writ
The case shal

Its centre line
and at a distat
from plane Y
‘When writing
The cartridge

When writing
The Write inH

The recess of]

from plane Z

The device sy

L3 =108,0 mm £ 0,2 mm

Ly =6,0mm £ 0,1 mm

©ISO/IEC

I3, = 3,9mm £ 0,1 mm

e inhibit hole (see figure 6)
have a Write inhibit hole W in Side A. The diameter of the Write inhibit hole shall be

D3 = 3,0 mm min.

shall be in the reference plane Z, and parallel to the reference plane X at a distance
L33 =18,5mm+0,1 mm

ice

L34=9,0mmz=0,] mm

of the disk is not allowed, the Write inhibit hole W shall be extended from side A to side B.

shall have a device capable of closing the Write inhibit hole.

ibit hole W shall indicate whether or not writing on the:disk is permitted as specified in table 1.

Table 1 - Use of the'Write inhibit hole

w Writing
Open Inhibited
Closed Permitted

the device surface shall be

L35 = 0,05 mm max.

rface shall not{protrude from plane Z.

10.3.7 Medja sensor area (see figure 6)

The case shal

| have a reserved media sensor area A with a diameter

Dy = 3,0 mm min.

of the disk is allowed, the device is moved to close the Writé/inhibit hole W at the position L34

The centre of

the area shall be at a distance

Lyg=14,5mm £ 0,1 mm

from the reference plane Y, and at a distance L33 from the reference plane X. The reserved media sensor area shall be closed
according to this International Standard.

The recess of

The reserved

The reserved

10

the reserved area shall not be more than
L35 = 0,05 mm max.
media sensor area shall not protrude from plane Z.

media sensor area shall be reserved for future use.
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10.3.8

Spindle and head windows (see figure 7a and 7b)

ISO/IEC 15485:1997 (E)

Side A of the case shall have a window to enable the spindle and the optical head of the drive to access the disk. The
dimensions of the window are referenced to a centreline, located at a distance

L37=51,0mm 0,1 mm

from plane Y. The width of the window shall be given by

and

The top|of the window shall be given by radius

originating from L3 and

The bottom of the window shall be the arc of the semi-circle which joins thesides of the window. The centre of the

shall b

The diameter of the semi-circle opening is set larger than the width of the window for the purpose to secure the clam|

+ 0,1 mm

+ 16;5-m
% - 0,0 mm
+ 0,1 mm

L2g=16,5 mm
39 0,0 mm

Rg = 64,0 mm * 0,4 mm

Lyg=40,0 mm £ 0,1 mm

e|defined by L35 and Ly and the radius shall be defined by Rg.
+0,1 mm
Rg =18,0 mm
—0,0 mm

semi-circle

ping zone.

Side B pf the case shall have a window that enables clamping of the disk. The dimensions of the window are refefenced to a

centrelife, located at a distance L3y from plane Y. The Width of the window shall be given by L3g and Lsg.
The top|and bottom of the window shall be the arc-and semi-circle with radii Rg and Rg.

The areq bounded by Rg and top of the case on.side A shall be recessed from plane Z by

over the width of the window.

The arep bounded by Rg and-the top of the case shall be, over the window, at a distance

+0,10 mm

L41 = 2,90 mm
= 0,05 mm

bsed. When

+ 0,10 mm

Ly =5,70 mm 0,15 mm
10.3.9 |Shutter'and shutter opener (see figures 7a, 7b, 8 and 9)
The cage@hall have a spring-loaded shutter designed to completely cover the spindle and head windows when cl
open, tw—mmmmﬂmﬂvm
10.3.8:
on Side A: from the semi-circle at the bottom of the window up to the top of the case, and from L3g to L3g;
on Side B: from the semi-circle at the bottom of the window up to the top of the case, and from L3g to Lg;
on the top: from plane Z to Ly}, from L3g to L3g, from Ly, up to Side B, and from Lsg to L3g.

The profile on the top of the case provides a path over which the shutter opener of the drive can travel.

1S, given in

The shutter of the cartridge shall have a slot with an edge, against which the shutter opener of the drive can push to open the
shutter.

The path shall run from

11
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L43=31,5mm= 0,3 mm

to the position of just open
+ 0,3 mm
Lyy =678 mm 0,0 mm

at a distance L5 which is from plane X to the bottom of the slot for shutter opener.

T;5 = [09,9 W £ 0,3 mm
The lead-in gdge of the slot for shutter opener shall have a ramp with an angle
Ap=45°15°

The bottom ¢f the slot for shutter opener shall have a width

+ 0,2 mm
Ly =3,5mm
46 - 0,1 mm
A movemen{ of the edge to
+ 0,3 mm
L47 = 75,3 mm
- 0,0 mm

shall be sufficient to open the windows to the minimum size specified in 10.3.8\Wwithout exceeding the shutter opening f¢rce as
specified in ] 0.4.5, while leaving the minimum size window open.

It shall be pgssible to move the edge to
Lyg = 76,0 mm max.
10.3.10 Mistinsertion protection (see figure 10)

The case shdll have two features to prevent the case from being inserted in the drive upside-down.

|

The first feafure consists in mis-insertion protection notches which block the loading of a case if it is inserted upside-dow.

It shall have|the dimensions
Lyg = 8,0 mm £ 0,1 fam

Lsp=2,0mm £0,1 mm

+ 0,1 mm
LSl = 110,0 mm
—0,3mm
+0,1 mm
Ds» = 8,0 mm
52 —-0,3 mm

The depth of the'mis-insertion protection notches shall be Lg3 and shall not be extended to side B.

T53 =55 T =0T mmm
The corners of mis-insertion protection notches are rounded by
Rip =03 mm* 0,1 mm
R{;1 =1,0mm £ 0,2 mm

The second feature is a chamfer and a case corner. The profile on the top of the case shall have a feature to prevent the case
from being inserted in the drive upside-down.

If the case is correctly loaded, the chamfer pushes aside a possible pawl in the drive. If the case is inserted upside-down, the

case corner pushes against the pawl and the case is prevented from further insertion of the case. The chamfer shall have an
angle

Ay =45°£2°

12
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and a height

+0,3 mm

L:y=3,7 mm
54 —0,1 mm

10.3.11 Gripper slots (see figure 11)
The case shall have two symmetrical gripper slots. The slots shall have a depth of

+ 0,3 mm

ISO/IEC 15485:1997 (E)

Lss = 6,0 mm
53 —0,0 mm

from th¢ edge of the case and a width of

+ 0,3 mm
L56 = 6,0 mm 0,0 mm
The upger edge of a slot shall be
+ 0,0 mm
L57 = 5,0 mm _0,3 mm

below reference plane X.

The corpers of the gripper slots shall be rounded off by radii
R =1,0mm*0,2 mm

10.3.12| Label area (see figure 12)

The cask shall have two label areas located on Side B and the bottem, with dimensions
SideB:
Lsg=5,3mm* 0,2 mm
Lsg=29,2mm £ 0,2 mm
Lgo = 44,0 mm + 0,2rim
Lg1= 89,0 mm £0,2 mm

The four corners of the area shall be'rounded with a radius Rj3 = 1,5 mm max.

When there is no label, the area ghall be recessed by
Lgy=0;3 mm min.

Bottom
Lgz = 1,0 mm £ 0,1 mm
Lgq =103,0 mm + 0,3 mm

Lgs = 6,0 mm 0,2 mm

with centre line located at a distance Lgg from plane Z.
Lgg = 3,9 mm £ 0,2 mm

The four corners of the area shall be rounded with a radius
Ry4 = 1,0 mm max.

When there is no label, the area shall be recessed by
Lg7 = 0,3 mm min.

10.4 Mechanical characteristics

The requirements of 10.4.1 t010.4.4 shall all be met in the operating environment.

13
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10.4.1 Material
The case shall be constructed from any suitable materials such that it meets the requirements of this International Standard.

10.4.2 Mass

The mass of

10.4.3 Edg

the case without the optical disk shall not exceed 75 g.

e distortion

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

144 ool
LU \.,ui‘llpl

The cartridgg
cartridge canl

-

10.4.5 Shu
sufficiently

11
11.1

Din
Ger

The disk shall consist of a circular substrate with a recording layer coated on one sid€.)The recording layer can be pra

from enviror
optical beam
of the disk .

11.2  Ref

The disk refgrence plane P is defined by the perfectly flat annular surface of an ideal spindle onto which the Clamping Z

the disk is cl
of the disk,

11.3 Di

The dimensi
can be estim

Excluding a
region betweg
more than 0,

The diamete:

iy
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1411CE

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

[ter opening force
ong to close a free-sliding shutter, irrespective of the orientation of the case.

nensional, mechanical and physical characteristics of the disk
eral description of the disk

mental influences by a protective layer. The Information Zone of the'substrate is transparent so as to alll
to focus on the recording layer through the substrate. The disk has@centre hole which provides the radial cq

prence axis and plane of the disk (see figure 13)

amped, and which is normal to the axis of rotation of this spindle which passes through the centre of the cent
d is normal to plane P.

nsions of the disk (see figure 13)

bns of the disk shall be measured in the _test;environment. The dimensions of the disk in an operating envirg
ited from the dimensions specified below: The outer diameter of the disk shall be

+ 0,2 mm
D5 =120,0 mm

i

mm

en concentric circles.0fdiameter 40,0 mm and 42,5 mm. Within this annular region of the disk, a projection|
P4 mm in height below the reference plane of the disk is permitted.

of the centre hole of the disk shall be

+0,1 mm

Dg = 15,0 mm
- 0,0 mm

11.3.1 Clamping Zone (see figure 13 )

shall meet the requirement of the compliance (flexibility) test defined in annex B. The requirement efisures| that a

The spring fI;ce on the shutter shall be such that the force required to fully open the shutter does not exteed 1,6 N. It shall be

tected
ow an
ntring

bne of
e hole

nment

ial deflection (see 11.4.5),the total thickness of the disk shall not exceed 1,4 mm with the exception of the gnnular

of not

The outer diameter of the Clamping Zone shall be

D7 = 33,0 mm min.

The inner diameter of the Clamping Zone shall be

Dg = 26,0 mm max.

The lead-in edge of the centre hole shall have a chamfer C, of 45° by 0,1 mm max. or shall be rounded off by a radius

Burrs opposi

14

Ry5=10,1 mm max.

te the entrance surface of the centre hole are permitted. The height of such burrs shall be less than 0,2 mm.
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11.3.2 Clamping force

The clamping force on the Clamping Zone of a disk shall not exceed 10 N.

114 Mechanical characteristics

The requirements of 11.4.1 to 11.4.4 shall all 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
materia] propertics specitied by this International Standard are the optical properties of the substrate in the Information Zone
(see 11.p).

11.4.2 [Mass

The mass of the disk shall not exceed 20,0 g.

11.4.3 |Moment of inertia

The moment of inertia of the disk relative to axis A shall not exceed 0,040 gomz.
11.4.4 |Imbalance

The imbalance of the disk relative to axis A shall not exceed 0,006 gem.

11.4.5 | Axial deflection

The axipl deflection of the disk is measured as the axial deviation of the recerding layer. Thus, it comprises the tolerances on
the thickness of the substrate, on its index of refraction and the deviation/of\the entrance surface from plane P. The nominal
positior] of the recording layer with respect to reference plane P is determined by the nominal thickness of the substrate.

The deflection of any point of the recording layer in the Information Zone from its nominal position, in a directiop normal to
plane P shall not exceed 0,35 mm for rotational frequencies of thé\disk up to 33,8 Hz.

11.4.6 | Axial acceleration

The makimum allowed axial error e, (see annex K) shall\not exceed + 1,0 pm, measured using the Reference Seryo for axial
tracking of the recording layer. The rotational frequencyof the disk shall be 33,8 Hz + 0,3 Hz. The stationary part ¢f the motor
is assurped to be motionless (no external disturbances). The measurement shall be made using a servo with the transfer function

& 3iw

. 1 (oY "o

H (iw) = EX(TQ—)) X—“Eog'
1+ —

3wo

where

o = 2nf
wg/ 2= 1 085 Hz
iS/-1
or any pther servorwith 11+H! within 20% of |11+H in the bandwidth of 33,8 Hz to 100 kHz. Thus, the disk shall nqdt require an
axial adceletation of more than 15,5 m/s® at low frequencies from the servo motor of the Reference Servo.

11.4.7 | Radial runout

The radial runout of the tracks in the recording layer in the Information Zone is measured as seen by the optical head of the
Reference Drive. 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-uniformities in the index of refraction.

The runout, defined as the difference between the maximum and minimum distance of the centre of any track from the axis of
rotation, measured along a fixed radial line over one revolution of the disk, shall not exceed 70 um at a rotational frequency of
the disk of 33,8 Hz + 0,3 Hz.

11.4.8 Radial acceleration

The maximum allowed tracking error e, (see annex K) shall not exceed £ 0,15 pm, measured using the Reference Servo for
radial tracking of the tracks. The rotational frequency of the disk shall be 33,8 Hz + 0,3 Hz. The stationary part of the motor is
assumed to be motionless (no external disturbances). The measurement shall be made using a servo with the transfer function

15
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where

or any other

radial accelel

11.4.9 Tilt

The tilt is th
normal to pl3

11.5

with a toleraf

11.5.3 Birdfringence

The effect of]
2 of the set-
substrate wh

0,10 in thq
0,15 in thd
11.5.4 Reflectance

The double-

reflectance R
lie within thq

The actual v
unrecorded,

The value R,

Opfical characteristics
11.5.1 Indg
The index of]
11.5.2 Thig

The thicknesp of the substrate, from the entrance surface to the recording layet;.ir the Information Zone shall be

1+3ia)

1 (oY w0
Hs(la))zgx(i—a—)) X ia(;
1 —_—

3wo

o =2xnf

-t =1 425 =
Sy T-4=o—Tf

O©ISO/IEC

i= -1

kervo with [1+H] within 20% of |1+H,l in the bandwidth of 33,8 Hz to 100 kHz. Thus, the disk shall\not red
ation of more than 4 m/s” at low frequencies from the servo motor of the Reference Servo.

e angle which the normal to the entrance surface, averaged over an area of 1 mm in-diameter, makes wi
ne P. It shall not exceed 7 mrad in the Information Zone.

x of refraction
refraction of the substrate in the Information Zone shall be within the rangé from 1,46 to 1,60.

tkness of the substrate

3

n n* +0,.265
2 X 2
n--1 n°+0593

nce of £ 0,05 mm where n is the index of refraction.

t(n) = 0,509 x

ingrooved areas, e.g. the ODF of a sector (see 16.7).

shall'equal R(1£ 0,12).

uire a

th the

the birefringence of the substrate is included-in the measurement of the imbalance of the signals in Channels 1 and
p for measurement in annex Q. The imbalance can be measured by the optical beam on a double passage thrpugh a
en measured as described in annex Q.\It’shall not exceed

Data zone

Lead-In and Lead-Out Zones.
pass optical transmission of the substrate and the reflectance of the recording layer are measured together|as the
of the disk. The value of R shall lie within the range from 0,19 to 0,38 for Type R/W disks. The value of R shall
range from 0,24to 0,48 for Type WORM disks.
hlue R,, shall be measured with the focused beam and wavelength of the Reference Drive. It shall be measuyred in

12
12.1

Interface between cartridge and drive
Capture cylinder (see figure 14)

The capture cylinder is defined as the volume in which the spindle can expect the centre of the hole in the disk to be, just prior
to capture, and with the cartridge constrained as in 10.4.4. The size of the cylinder defines the permissible play of the disk
inside its cavity in the case. The cylinder is referred to perfectly located and perfectly sized alignment and location pins in the
drive; it includes the tolerances of those dimensions of the case and the disk which are between the two pins mentioned and the

centre of the

disk.

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

16

Lgg = 2,25 mm min.
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above plane Z. The top of the cylinder is located a distance
Lgg = 4,7 mm max.
above plane Z. The diameter of the cylinder shall be
Dg = 2,1 mm max.
and its centre shall be given by the nominal values of L35 and Ly in the drive.

12.2 Disk pesition-in operating condition(seefigure15)
When the disk is in the operating condition within the drive, the position of plane P of the disk shall be

L;7p=3,3 mm=0,1 mm
above plane Z of the case, and the axis of rotation shall be within a circle with a diameter
D1 = 0,2 mm max.

and a dentre given by the nominal values of L35 and Lyy).

17
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Reference Surface S4 (figure 4)
~

T

7
-
-~
~

Side Detent for autoloading (figure 5) Reference Surface S3 (figure 4)

d

/
s

N

Reference Surface S2 (figure 4)

Alignment hole (figure 3) —

_ Reference Surface S1 (figure 4)

Bottom detent (figure 5) \/\L

Spindle and head windows (figure 7)

() Gripper slot (figure 11)
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Figure 2a - General view of the case side A

Mis-insertion protection chamfer (figure 10)

N

/ Slot for shutter opener (figure 9)
2
- Path for shutter opener (figure 9)

Label area (figure-12) —__|

Shutter (figure 8) —

Mis-insertion protection notch (figure 10)

Write inhibit hole (figure 6)

Figure 2b - General view of the case side B
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Section A-A
(Larger scale)

Figure 3 - Overall dimensions, viewed on side A
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20


https://standardsiso.com/api/?name=ca6fb26f91b57f2f3b6a74f1025fc2ab

©ISO/IEC ISO/IEC 15485:1997 (E)

L L, v
o “3\\ !

I \
NN N

Lo Detail A Section B-B
~'  (Larger scale) (Larger scale)

Figure S - Detents on side A and bottom
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Figure 8 - Shutter and shutter opener seen from side A
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Figure 10 - Mis-insertion protection, seen from side A
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Figure 11 - Gripper slots of side A
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13
13.1

Section 3 - Format of information

Geometry of physical tracks
Phys

ical track shape

The Information Zone shall contain tracks intended for the Continuous Composite Servo tracking method.

©ISO/IEC

A physical track defined in 14.2.5 consists of a land-groove-land combination, where each land is shared with a neighbouring
physical track. 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
except for H
clause 21.

Each physical track shall form a 360° turn of a continuous spiral.

13.2 Dir¢

The disk shal
to the inner

133 Phy

The physical
1,20 pm = 0,
defined in 14

The width of

134 Add
Each address|

Track O shall

The track numbers of addressable tracks located at radii smaller than that of track O shall be increased by 1 for each addre

track.

The track numbers of addressable tracks located at radii Targer than that of track O shall be negative, and decrease by 1 fo

addressable

14
14.1

The Informa
embossed tr:

For]

term 'data’ is|reserved for the‘content of the data field of a sector, which, in general, is transferred to the host. This
defines the layout of the information; the characteristics of signals obtained from this information are specified in section 4

14.2  Division of the Information Zone
The Information<Zone shall be divided in three parts: a Lead-in Zone, a Data Zone and a Lead-out Zone. The Data Zi

intended for

General description of the-Information Zone

physical track, i.e. where the recording is made, is the centre of the groove. The grooves shall be coritit
pader fields and ODFs defined in 16.5 and 16.7. The shape of the groove is determined by the requiremg

tction of rotation

1 rotate counter-clockwise as viewed from the optical head. The track shall spiral inwdrd/from the outer dig
ameter.

ical track pitch

track pitch is the distance between adjacent physical track centrelines, measured in a radial direction. It sh
P8 um except in a Control Zone and the transition zone between the Control Zone and Inner Test Zone for
2.4. The physical track pitch in the Control Zone shall be 1,60 pm = 0,10 um.

a band of 27 200 physical tracks shall be 32,64 mm + 0,10 mm.

ressable track number
pble track shall be identified by a track number.

be the first addressable track of the Data Zone. It shall be located at a radius of 57,64 mm + 0,10 mm.

fack. Their value is given in the ID fieldin TWO's complement, thus track —1 is indicated by (FFFF).

mat of the Information Zone

ion Zone shall contaitiall information on the disk relevant for data interchange. The information com

huous,
nts in

meter

all be
drives

ksable

I each

prises

king provisions,.€mbossed headers, embossed data and, where applicable, user-written data. In this clauge, the

Clause
3

bne 1is

e recording of user data. The Lead-in and Lead-out Zones contain control information for the drive and

Zones

for performing tests by the disk manufacturer or drive.

The division of the Information Zone shall be as given in table 2. The radii of a zone in the table are the nominal values of the
radius of the centre of the first addressable track and of the radius of the centre of the last addressable track of the zone. The
tolerance on the outer radius of the Data Zone is specified in 13.4; the tolerance on other radii is determined by the tolerance on

the track pitch
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Table 2 - Layout of the Information Zone
Nominal radius | Number of | Number of | Number of | Number of
(start to end) physical sectors per | address- sectors per | Addressable track
(mm) tracks physical able tracks | address- number
and sectors | track able track | (decimal value)
Lead-in Zone
Initial Zone 58,64 to 57,87 640 66 660 64 - 858 t0 -199
Quter Test Zone
for drives 57,87 to 57,79 64 66 66 64 - 1981022133
for manufacturers | 57,79 to 57,72 64 66 66 64 - 132.to - 6}
for servo 57,72 to 57,64 64 66 66 64 L66to-1
Blank track 6 +52s 7 - 66 to - 6(
3T track 9 + 46s 10 - 59 to - 5(
Blank track 5+ 54s 6 -49 10 - 44
8T track 9 + 46s 10 - 43 to - 34
Blank track 32 33 -33to -1
Data Zone
Band 0 57,64 to 54,38 2720 66 2 805 64 0to 2 §04
Band 1 54,38 to 51,11 2720 62 2635 64 2 805 to 5 439
Band 2 51,11 to 47,85 2720 58 2 465 64 5 440 to 7 904
Band 3 47,85 to 44,58 2720 54 2 295 64 7905 to 1( 199
Band 4 44,58 t0 41,32 2720 50 2125 64 10200 to 12324
Band 5 41,32 to 38,06 2720 46 1955 64 12 325 to 14279
Band 6 38,06 to 34,79 2720 42 1785 64 14 280 to 14 064
Band 7 34,79 to 31,53 2720 38 1615 64 16 065 to 17679
Band 8 31,53 to 28,26 2720 34 1 445 64 17 680to 19124
Band 9 28,26 to 25,00 2 720 30 1275 64 19 125 to 20 399
Lead-out Zone
[nner Test Zone
for servo 25,00 to 24,88 96 30 45 64 20 400 to 2( 444
Blank Track 53 + 10s 25 20 400 to 2p 424
3T Track 17 + 2s 8 20 425 to 2p 432
Blank Track 4+ 8s 2 20433 to 2p 434
8T Track 17 + 2s 8 20 435 to 2() 442
Blank Track 4 + 8s 2 20 443 to 20 444
for manufacturers | 24,88 to 24,81 64 30 30 64 20 445 to 2 474
for drives 24,81 to 24,73 64 30 30 64 20 475 to 2( 504
Control Zéne 24,73 to 22,68 1280 30 600 64 20 505 to 21 104
14.2.1 |Initial Zone
The Initia one is intended to enable the drive to get the po on of the on head when it maves bevond the Dhta Zone. It

shall have

embossed grooves, Headers, and ODFs with same format, same reflectivity and same signal characteristi

in the Data Zone defined in clauses 15, 16, 21 and 22. This zone shall not be used for data or test recording.

14.2.2 Test Zones for drives and manufacturers

cs as those

There shall be two Test Zones for drives and two Test Zones for manufacturers located in Lead-in Zone and Lead-out Zone
respectively. These Test Zones shall contain embossed grooves, Headers, ODFs and the Recording fields.

The Test Zones for drives are intended for tests to enable a drive to set its write power, and shall not consist of embossed data
in the case of rewritable disks. The tracks used for testing should be chosen from the Test Zone in a random way, so as to
ensure a gradual degradation of the entire Test Zones for drives due to use. Then each track in this zone will remain
representative for the characteristics of tracks in the Data Zone of the disk.
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The Test Zones for manufacturers are intended for quality tests by the media manufacturer. The Test Zones for drives shall not
be used for such tests, as they can cause serious degradation of the Test Zones.

14.2.3 Test Zones for servo

There shall be two Test Zones for servo located in Lead-in Zone and Lead-out Zone respectively. Each Test Zone for servo has
three kinds of different tracks. They are blank tracks, 3T tracks and 8T tracks, where T is the period of one Channel bit.

Blank tracks shall contain embossed grooves, Headers, ODFs and the Recording fields.

The 3T track§ shall contain embossed grooves, Headers, ODFES and embossed marks which 1s formed over VFO; Tields, Sync fie]ds and
Data fields off the Recording fields of each sector defined in clause 16. The embossed marks in the 3T tracks shall be formed)as a series
of repeated Channel bit pattern 100100100.... .

The 8T track$ shall contain embossed grooves, Headers, ODFs and embossed marks which is formed over VFO; fields) Sync fie|ds and
Data fields of the Recording fields of each sector defined in clause 16. The embossed marks in the 8T tracks shall be formed as § series
of repeated Channel bit pattern 100000001000000010000000100... .

=

These tracks jare intended to enable a drive to remove focus offsets by maximising the read signal from the Channel bit patter,
14.2.4 Cot]:'ol Zone

There shall pe a Control Zone located in the innermost area of the Lead-out Zone. TheZControl Zone shall contain| 1 280
physical tracks with embossed grooves, ODFs and sectors formatted according to clause-16.

The physica] track pitch in the Control Zone and the other zones on the disk are different. The outer area of the Contro]l Zone
shall be a transition zone from narrower track pitch zone to wider track pitch zgne'which has 1,60 um track pitch as defined in
13.3. The wigdth of the transition zone shall be less than 20 um.

The Data figlds of all sectors in the Control Zone shall be identical, and contain embossed Control data for the drive. The
Control datalin a Data field is specified in annex E.

14.2.5 Data Zone

The Data Z¢ne shall contain embossed grooves, ODFs and-Headers. The Recording fields can be user-written or d¢ontain
embossed d4ta, in the format of clause 16. The layout of(the Data Zone is specified in clause 18. The Data Zone shall be
divided into [10 bands numbered O to 9. Each band shall'\¢ensist of the same number of physical tracks. A physical track shall be
the path followed by the focused optical beam during”one revolution of the disk. Each physical track shall be divid¢d into
sectors. The [number of sectors per physical track shall be as shown in table 2 and decreases from band to band moving from
the outer radjus to the inner radius so as to keep.the recording density constant in any band.

Each sector [of an addressable track shall be identified by a track and sector address in its Header field . The sector and
addressable frack address shall be applied-to the track which is defined separately from the physical track and has same rfumber
of sectors. The number of sectors per'addressable track shall be as shown in table 2 and be constant in any track. The number of
addressable fracks per band shall-decrease from band to band moving from the outer radius to the inner radius as shown ih table
2. The Data fone shall start with-track 0 and end with track 20 399.

15 Addressable-track format
15.1 Addressable track layout
On each addressable track there shall be 64 sectors.

Each sector shall comprise 746 bit combinations, where each bit combination on the disk is represented by 16 Channel bits. The
sectors shall be equally spaced over a track in such a way that the distance between the first Channel bit of a sector and the first
Channel bit of the next sector shall be 11 936 Channel bits + 3 Channel bits.

15.2 Clock frequencies and periods

The nominal clock frequency and period of a Channel bit for each data band at the rotational speed of 33,8 Hz is different in
each band and shown in table 3 below. These values are for reference only. The actual frequency and period shall be adjusted
so that there is the correct number of Channel bits in one physical track by the formula below.

(66 - (4 x Data Band Number)) X 16 x 746

where 16 is the number of Channel bits representing a bit combination and 746 is the number of bit combinations per sector.
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15.3

The H
sectory

15.4

Table 3 - Nominal Clock Frequencies and Periods
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The sectors on an addressable track shall be numbered consecutively from 0 to 63.

16
16.1

Sector format
Sector layout

Clock Frequency| Period of a Period of a Byte [Period of a Sector
(MHz) Channel bit (ns) (ns) (us)
Lead-in Zone
Initial Zone 26,61 37,6 601 449
OuterfestZome
for drives 26,61 37,6 601 449
for manufacturers 26,61 37,6 601 449
for servo 26,61 37,6 601 449
Data Zone
Band 0 26,61 37,6 601 449
Band 1 25,00 40,0 640 477
Band 2 23,39 428 684 510
Band 3 21,77 45,9 735 548
Band 4 20,16 49,6 794 592
Band 5 18,55 53,9 863 644
Band 6 16,93 59,1 945 705
Band 7 15,32 65,3 1 044 779
Band 8 13,71 72,9 1167 871
Band 9 12,10 82,7 1323 087
Lead-out Zone
Inner Test Zone
for servo 12,10 82,7 1323 987
for manufacturers 12,10 82,7 1323 087
for drives 12,10 82,7 1323 987
Control Zone 12,10 82,7 1323 987
Radial aligiiment
caders ofithe' sectors shall be radially aligned in such a way that the angular distance between the first Channel bit of
in adjacent tracks within each data band, Lead-in Zone or Lead-out Zone shall be less than 4 Channel bits.
Sector number

A sector shall comprise a Header field, an Offset Detection Field (ODF) and a Recording field in which 512 user data bytes can
be recorded. The Header of each sector shall be embossed. The Recording field can be empty, user-written or embossed. The
length of the sector shall be 746 bytes nominally. Tolerances allowed by 15.1 are taken up by the Buffer, i.e. the last field of the
sector. The length of the Header field is 52 bytes, the length of the ODF is 2 bytes and the length of the Recording field is 692
bytes. The layout of a sector is shown in figure 16. The numbers indicate the length of each field in bytes.
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Figure 16 - Sector Field Layout

16.2 Sector Mark (SM)
The Sector Mark shall consist of an embossed pattern that,does not occur in RLL(2,7) code (see clause 17), and is intended to
enable the drjve to identify the start of the sector without.fecourse to a phase-locked loop.

ark shall have a length of 80 Channelbits. It shall consist of embossed, continuous long marks of different length
followed by 4 lead-in to the VFO, field, formed as an interruption of the groove. The timing pattern of the Sector Mark shall be
as shown in figure 17, where T is the period ef'one Channel bit. The signal obtained from a mark is less than a signal obfained
from no mark. The Lead-in shall have the Channel bit pattern 0000010010.

The Sector

Channel bit pattern

6T 14T 6T | 6T | 6T | 6T 10T

10T 0000010010

no
mark

| g w—

=3

mae

Long Mark pattern .| Lead-in

A
A

Sector Mark

A4

96-0126-A

Figure 17 - Pattern of the Sector Mark

16.3 VFO fields

There shall be one embossed VFO, field and two embossed VFO, fields in the Header and one VFO; field in the Recording
field to give the voltage-frequency oscillator of the phase-locked loop of the read Channel bit synchronization. VFO, shall have
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a length of 192 Channel bits, both VFO, shall have a length of 128 Channel bits and VFO; shall have a length of 176 Channel
bits. The start of VFO, depends on the contents of the preceding ID field because of the closure required for the RLL(2,7)
recording code. Therefore, VFO, shall be the appropriate one of two patterns differing only in the first Channel bit.

The continuous Channel bit pattern for the VFO fields shall be

VFO;,, 192 Channel bits: 0100100100100.... 10010
VFO,, 128 Channel bits: 100100100100.... 10010
VFO,, 128 Channel bits: 000100100100.... 10010
VF(O3, 176 Channel bits: TO0TO0TO00100..-. TOOTO:

16.4 | Address Mark (AM)

The Address Mark shall consist of an embossed pattern that does not occur in RLL(2,7) code. The field is intended to give the
drive byte synchronization for the following ID field. It shall have a length of 16 Channel bits with the féllowing paftern:

0100 1000 0000 0100.
16.5 | ID fields

The thfee ID fields shall each contain the address of the sector, i.e. the track number and the sector number of the sector, and
CRC bytes. Each field shall consist of five bytes with the following embossed contents:

1st and 2nd byte MSB, LSB of the addressable track number

3rd byte
bits 7 and 6 00 shall indicate the ID; field
01 shall indicate the ID, field
10 shall indicate the ID; field

bits 5t0 0 sector number in binary notation

4th and 5th byte CRC field containing the €RC bits computed over the first three
bytes according to annex C.

16.6 | Postamble 1 (PA1)

The Pgstamble 1 field shall be equal in length to {6'Channel bits and shall follow ID;. A Postamble 1 allows closute of the last
byte of|the preceding CRC as required by the(RLL(2,7) recording code (see clause 17). The Postamble 1 is necessafy to be able
to start|the following ODF in a predictable manner.

16.7 | Offset Detection Field (ODF)

This fipld shall be an area equal in-length to 32 Channel bits. This field shall have neither embossed groove n¢r embossed
mark.

16.8 | Gap

The Gap shall be a field-with a nominal length of 208 to 224 Channel bits. The nominal length of the Gap varies fandomly to
shift the position ef'\the marks formed in the Recording field. The variation of the nominal length shall be compensated by the
nomingl length of'the Buffer field. The content of the Gap is not specified and shall be ignored on interchange, but{shall not be
embossed. It\is-the first field of the Recording field, and gives the drive some time for processing after it has finijhed reading
the hedder and before it has to write or read the VFO; field.

The length of the Gap has a tolerance of +8 Channel bits, 1.e. the following VFO; field can start between 200 and 232 Channel
bits after the ODF. Moreover, it need not start exactly on a Channel bit position as extrapolated from the Header. The tolerance
is subtracted from the length of the Buffer field, e.g. a Gap length of 232 Channel bits results in a reduction of the Buffer length
by 24 Channel bits.

169 Sync

The Sync field is intended to allow the drive to obtain byte synchronization for the following Data field. It shall have a length
of 48 Channel bits and be recorded with the Channel bit pattern

0100 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 1000.

16.10 Data field
The Data field is intended for recording user data. It shall have a length of 650 bytes and shall comprise
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512 bytes of user data

4 bytes of which the contents are not specified by this International Standard and shall be ignored in interchange
10 bytes set to (FF)

4 bytes of CRC

80 bytes of ECC, and

40 bytes for resynchronization

The disposition of these bytes in the Data field with their five-way interleave and the contents of CRC, ECC and

resynchronizgrion shattbe as specified imannex D-

16.10.1 Usex data bytes

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

16.10.2 CR( and ECC bytes

The Cyclic
correction system to rectify erroneous data. The ECC is a Reed-Solomon code of degree 16. The bytes shall be as speci
annex D.

16.10.3 Resync bytes

edundancy Check (CRC) bytes and Error Correction Code (ECC) bytes are used by ithe error detectign and

Hed in

The Resync bytes enable a drive to regain byte synchronization after a large defect in the Data field. Their content and location

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

16.10.4 Postamble 2 (PA2)
The Postamble 2 field shall be equal in length 64 Channel bits. This field shall follow the Data field. A Postamble 2

hllows

closure of the last byte of the preceding Data field as required by the RLI(2,7) recording code (see clause 17). This field may

include addifional data pattern which is not specified in this International Standard and shall be ignored in interchang
Postamble 2 |s necessary to be able to start the following Buffer field‘in.a predictable manner.

16.11 Buffer field

The Buffer field shall have a nominal length of 160 to 176 Channel bits compensating the variation of the nominal length
Gap field wi

e. The

of the

a tolerance of + 16 Channel bits and shall notContain any data. The tolerance is needed for four reasons. Firstly,

the tolerancg on the Header-to-Header distance as specified in 15.1. Secondly, the tolerance in the start of the VFO; fleld as

specified in 16.8. Thirdly, the actual length of the wrifteén data, as determined by the runout of the track and the speed varj
of the disk during writing of the data. Fourthly, overwriting these entire written data whose length has the tolerance exp
above.

17 Re¢ording code

The 8-bit bytes in the three ID fields)and in the Data field, except for the Resync bytes, shall be converted to Channel
the disk accqrding to table 4. Allother fields in a sector have already been defined in terms of Channel bits. Each ONE C|
bit shall be recorded as a mark.produced by a write pulse of the appropriate power and width.

The recordirg code used torecord all data in the Information Zone on the disk shall be the run-length limited code knd
RLL(2,7).

ations
lained

bits on
hannel

wn as
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Table 4 - Conversion of Input bits to Channel bits

ISO/IEC 15485:1997 (E)

Input bits Channel bits
10 0100
010 100100
0010 00100100
11 1000
01t 001060
0011 00001000
000 000100

The cofling start at the first bit of the first byte of the field to be converted. After a Resync byte the!RLL(2,7) coding shall start
again with the first bit of the next byte of input data.

The RILL(2,7) coding can seldom be terminated at the end of the last input byte in a field, due-to leftover bits whigh cannot be
converfed on their own. To achieve closure of the recording code, three pad bits are added, at the end of field befor¢ converting
the datg to Channel bits. Table 5 defines the closure for all possible combinations of l¢ftover bits.

The ID}and ID, fields shall lead to one of the two patterns for the VFO, (table 5a):

The byfes in the Data field preceding a Resync byte shall lead to the Resyncpattern (table 5b).

With the exception of providing a suitable closure pattern for the ID; field and the last byte in the Data field, the coptents of the
PA1 fi¢ld following the ID; field and the contents of the PA2 field following the last byte in the Data field, respectiyely, are not
specifigd by this International Standard and shall be ignored in interghange.

Table 5a - Transition from the end of the ID; and ID; field to the VFO, field

Leftover Pad | Channel bits of the closure pattern, leading to one of
input bits bits the two VFO, patterns
none 010 100100100100100100......10010
0 010 00 100100100100100100......10010
1 010 01 000100100100100100......10010
00 010 0001 000100100100100100......10010
01 010 1001 000100100100100100.......10010
001 010 001001 000100100100100100......10010
End of the End of the
ID field —— ID field > |¢«—— VFO, field —
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Table Sb - Transition from the byte in the Data field preceding a Resync to the Resync byte

©ISO/IEC

Leftover Pad Channe] bits of the closure pattern,
input bits bits leading to the Resync pattern
none 011 0010000000100100
0 011 00 0010000000100100
1 011 01 0010000000100100
00 011 0001 0010000000100100
01 011 1001 0010000000100100
001 011 001001 0010000000100100
End of the End of the
Data field - Data field » | ¢ Resync >

18 Format of the Data Zone

The Data Zope shall contain four Defect Management Areas (DMAs), two at the begirining of the zone after the two Buffer
tracks in the Data Zone specified in 18.1 and two at the end of the zone before the two Buffer tracks shown in table 6. Th¢ area
between the [two sets of DMAs is called the User Area. The User Area is intended for the user to write data into| The
Rewritable Zpne is the User Area for Type R/W disks. The Write Once Zone is the User Area for Type WORM disks. Th¢ data
field of all seftors in these zones shall not contain any embossed data.

The User Arga shall be interrupted by the Buffer tracks at each Band boundary as specified in 18.1. The layout of the] Data

Zone and adjfacent zones is shown in table 7a and table 7b.

For Type R/ disks, the Rewritable Zone shall extend from sector'0 of track 5 to the last sector of track 20 394. Each|band
shall start and end with two Buffer tracks, see 18.1 and table 7a, and be recorded in bytes 6 to 15 of the DDS as peing

rewritable.

For the Type

WORM disks, the Write Once Zone shall jextend from sector 0 of track 135 to the last sector of track 2( 264.

Each band sHall start and end with two Buffer tracks, see 18.1 and table 7b, and be recorded in bytes 6 to 15 of the DPS as

being write o

1Ce.
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Table 6 - Layout of rewritable (Type R/W) disk and write once (Type WORM) disk
Rewritable Write Once
Blank tracks Blank tracks
Butler tracks T Butter tracks
DMA1 DMAL1
DMA2 DMA2
WDLL1
WDL2
Diata Data
Zpne Zone

User
Area

Rewritable Zone

DMA3

I

DMA4

User
Area

Write Once Zone

WDL3

WDL4

DMA3

DMA4

I

Butter tracks

Blank tracks

Buftfter tracks

Blank tracks
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Table 7a - Layout of the Data Zone and the Buffer tracks of rewritable (Type R/W) disk

N Band Track Addressable track / Number of Number of Number of
sector address | user sectors spare sectors | other sectors
Band 0  Buffer 0/0 to 1/63 128
DMAI1 2/0 to 3/31 96
DMAZ 3713210 4763 96
User 5/0 to 2793/63 178 496
Spare 2794/0 to 2 802/63 576
Buffer 2 803/0 to 2 804/63 128
Band 1  Buffer 2 805/0 to 2 806/63 128
User 2 807/0 to 5429/63 167 872
Spare 5430/0 to 5437/63 512
Buffer 5438/0 to 5439/63 128
Band 2  Buffer 5440/0 to 5441/63 128
User 5442/0 to 7 894/63 156 992
Data Spare 7 895/0 to 7 902/63 512
Zone Buffer 7903/0 to 7904/63 128
Band3  Buffer 7905/0 to 7906/63 128
User 7907/0 to 10 190/63 146 176
Spare 10 191/0 to 10 197/63 448
Buffer 10 198/0 to 10 199/63 128
Band 4  Buffer 10 200/0 to 10 201/63 128
User 10202/0 to 12 315/63 135 296
Spare 12 316/0 to 12 322/63 448
Buffer 12 323/0 to 12 324/63 128
Band5  Buffer 12 325/0 to 12 326/63 128
User 12 327/0 to 14-271/63 124 480
Spare 14 272/0 -tex4 277/63 384
Buffer 14 278/0t0 14 279/63 128
Band 6  Buffer 14 280/0 to 14 281/63 128
User 14°282/0 to 16 056/63 113 600
Spare 16 057/0 to 16 062/63 384
Buffer 16 063/0 to 16 064/63 128
Band 7  Buffer 16 065/0 to 16 066/63 128
User 16 067/0 to 17 672/63 102 784
Spare 17 673/0 to 17 677/63 320
Buffer 17 678/0 to 17 679/63 128
Band'8  Buffer 17 680/0 to 17 681/63 128
User 17 682/0 to 19 117/63 91 904
Spare 19 118/0 to 19 122/63 320
Dn{-'{-'gr 10 12’1/[\ to 10 12/!’/A’2 1")8
Band9  Buffer 19 125/0 to 19 126/63 128
User 19 127/0 to 20 390/63 80 896
Spare 20 391/0 to 20 394/63 256
DMA3 | 20395/0 to 20 396/31 96
v DMA4 | 20 396/32 to 20 397/63 96
Buffer 20 398/0 to 20 399/63 128
Total 1 298 496 4160 2 944
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Table 7b - Layout of the Data Zone and the Buffer tracks of write once (Type WORM) disk

ISOMEC 15485:1997 (E

Band Track Addressable track / Number of Number of Number of
sector address | user sectors spare sectors | other sectors
Band 0  Buffer 0/0 to 1/63 128
DMAI1 2/0 to 3/31 96
DMA2 3/32to 4/63 96
WDL1 500 o 69/63 4160
WDI2 70/0 to 134/63 4 160
T User 135/0 to 2793/63 170 176
Spare 2794/0 to 2 802/63 576
Buffer 2 803/0 to 2 804/63 128
Band1  Buffer 2 805/0 to 2 806/63 128
User 2 807/0 to 5 429/63 167 872
Spare 5 430/0 to 5437/63 512
Buffer 5 438/0 to 5 439/63 128
Band 2  Buffer 5 440/0 to 5 441/63 128
User 5442/0 to 7 894/63 156 992
Spare 7 895/0 to 7 902/63 512
Buffer 7 903/0 to 7 904/63 128
Band3  Buffer 7 905/0 to 7 906/63 128
User 7 907/0 to 10 190/63 146 176
Data Spare 10 191/0 to 10 197/63 448
Zone Buffer 10 198/0 to 10 199/63 128
Band4  Buffer 10 200/0 to 10 201/63 128
User 10 202/0 to 12 315/63 135 296
Spare 12 316/0 to 12 322/63 448
Buffer 12 323/0 to 12 324/63 128
Band5  Buffer 12 325/0 to 12 326/63 128
User User 12 327/0 to 14271/63 124 480
Alea Spare 14 272/0 to 14-277/63 384
Buffer 14 278/0-10-14 279/63 128
Band 6 Buffer 14 280/0-to 14 281/63 128
User 14.282/0 to 16 056/63 113 600
Spare 16)057/0 to 16 062/63 384
Buffer 16 063/0 to 16 064/63 128
Band7 Buffer 16 065/0 to 16 066/63 128
User. 16 067/0 to 17 672/63 102 784
Spare 17 673/0 to 17 677/63 320
Buffer 17 678/0 to 17 679/63 128
Band®8 Buffer 17 680/0 to 17 681/63 128
User 17 682/0 to 19 117/63 91 904
Spare 19 118/0 to 19 122/63 320
Buffer 19 123/0 to 19 124/63 128
Band 9  Ruffer 19 125/0 to 19 126/63 128
User 19 127/0 to 20 260/63 72576
v]  Spare 20 261/0 to 20 264/63 256
WDL3 | 20265/0 to 20 329/63 4160
WDL4 20 330/0 to 20 394/63 4160
DMA3 20 395/0 to 20 396/31 96
DMA4 20 396/32 to 20 397/63 96
M Buffer | 20398/0 to 20 399/63 128
Total 1281 856 4160 19 584
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18.1 Buffer tracks in the Data Zone

The two tracks at the beginning of each band and the two tracks at the end of each band of the Data Zone shall be Buffer tracks.

Tk~ /SRR [ H | (RSP ST RIS RPN P

The Buffer tracks shall contain embossed BrOoOVeESs, ODFs and Headers, and shall not be used for the user data. The sectors of

the Buffer tracks of rewritable disks and write once disks shall not contain data or embossed data in the Recording field.

18.2 Defect Management Areas (DMAs)

The four Defect Management Areas contain information on the structure of the Data Zone and on the defect management.

The

length of each DMA shall be 96 sectors. Two of the DMAs, DMAl and DMA2, shall be located near the outer diameter of the

disk; two o
indicated in table 7a and table 7b.

Each DMA ghall contain a Disk Definition Structure (DDS), a Defect Management Sector (DMS), a Primary.Defedt List
(PDL), and a[Secondary Defect List (SDL). The contents of the four DDSs, the content of the four PDLs and thé€ contents jof the
four SDLs shall be identical. The differences between the contents of the four DMSs shall be the pointer$yto’ each assofiated

PDLs and SDLs.

After initialization of the disk, each DMA shall have the following content:

e The first DMA sector shall contain the DDS

e The secorjld DMA sector shall contain the DMS

e The third DMA sector shall primarily be the first sector of the PDL for rewritable-disks and write once disks
¢ The SDL fhall primarily be located immediately after the PDL for rewritable-disks and write once disks

e The positjons of PDLs and SDLs might be slipped to the next sector from"the primarily defined sector depending
defect conjdition of the sectors

e The accurpte position of the PDLs and SDLs shall be defined in thé PMS
The lengths df the PDL and SDL are determined by the number of enitries in each.
The contents jof the DDS and DMS are specified in 18.3 and-18.4; those of the PDL and SDL are specified in 19.5 and 19

18.3 DisK Definition Structure (DDS)
The DDS sh4ll consist of a table with a length of oxe sector. It specifies the method of initialization of the disk, the divis

n the

6.

on of

the Rewritable and the Write Once Zones into groups, the kind of user sectors within each band. The DDS shall be recordled in

the first sectgr of each DMA at the end of initialization of the disk. The information on the disk structure given in table &
be recorded ip each of the four DDSs.

In the table 8} for bytes 6 to 15, the sefting (01) means rewritable data group, the setting (02) means write once data groy
the other setting shall be ignored in this International Standard.

shall

p and
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Table 8 - Byte assignment of the Disk Definition Structure (DDS)
Byte No. Description Setting
0 DDS Identifier (50)
1 DDS Identifier (44)
2 Reserved (00)
3 Disk has been certified 01)
Disk has not been certified 02)
4 Reserved (U0)
5 Number of bands (0A)
6 Band 0 Type (rewritable/write once) (01)/(02)
7 Band 1 Type (rewritable/write once) (01)/(02)
8 Band 2 Type (rewritable/write once) (01)/(02)
9 Band 3 Type (rewritable/write once) (O1)N02)
10 Band 4 Type (rewritable/write once) (01)/(02)
11 Band 5 Type (rewritable/write once) (01)/(02)
12 Band 6 Type (rewritable/write once) (01)/(02)
13 Band 7 Type (rewritable/write once) (01)/(02)
14 Band 8 Type (rewritable/write once) (01)/(02)
15 Band 9 Type (rewritable/write once) (01)/(02)
16 to 511 Reserved (00)
18.4 | Defect Management Sector (DMS)
The DMS shall consist of a table with a length of one sector;It'specifies the location of the PDLs and the SDLs. Th
be recorded in the second sector of each DMA at the end“of initialization of the disk. The information of the lo

PDLs 4
sectors
DMS 3
sectors

The ny
disk.

ind the SDLs given in table 9 shall be recorded in each of the four DMSs. The addresses of the PDL sectors

e DMS shall
ation of the
and the SDL

shall be listed in ascending order respectively'mn the DMS. Each addresse of the PDL sectors and the SDL sectors in the

ector may not be continuous numbers depending on the defect condition of the sectors. The PDL sectors §
shall be used according to the order df the address list registered in the DMS sector.

mber of SDL entries shall be set'to (FF) and the address of only first SDL sector shall be registered in th

ind the SDL

e write once
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Table 9 - Byte assignment of the Defect Management Sector (DMS)

Byte No. Description Setting
0 DMS Identifier (44)
1 DMS Identifier (4D)
2t0 5 Reserved (00)
6 PDL Identifier 01
7 Number(x) of PDL Sectors [15x<33]
8 Address of e first PDLsector ( Track mumber, MSB) =
9 Address of the first PDL sector (Track number) -
10 Address of the first PDL sector (Track number, LSB) -
11 Address of the first PDL sector (Sector number) -
(Bx+4) Address of the last PDL sector (Track number, MSB) <
(Bx+5) Address of the last PDL sector (Track number) -
(Bx+6) Address of the last PDL sector (Track number, LSB) -
(Bx+7) Address of the last PDL sector (Sector number) -
4x+8) Reserved (00)
Bx+9) Reserved (00)
(4x+10) SDL Identifier 02)
(4x+11) Number(y) of SDL Sectors [1<y<66 or (FF)]
(4x+12) Address of the first SDL sector (Track number, MSB) -
(4x+13) Address of the first SDL sector (Track number) -
(4x+14) Address of the first SDL sector (Track numbér/1L.SB) -
(4x+15) Address of the first SDL sector, (Sector nummber) -
(4y+4x+8) Address of the last SDL sector (Track number, MSB) -
(4y+4x+9) Address of the last SDL sector (Track number) -
(4yrd4x+10) Address of the last SDL sector(Track number, LSB) -
(4yfrdx+11) Address of the last SDL sector (Sector number) -
(4y+x+12) to Reserved (00)
511
18.5 Working Defect List (WDL)
The Working Defect List (WDL) is created and used only for the write once disk. The WDL contains the working defect list for
creating SDIJ which is registered up(te sector capacity. Two WDLs named WDL1 and WDL2 are located at the outermogt area
and two WDJLs named WDL3 and"WDIL4 are located at the innermost area of the Data Zone. All WDLs are identic4l and
consist of 4 160 sectors. The contents of WDLs are specified in 19.6.
18.6 Partitioning
During initialization<efithe disk, the User Area shall be partitioned into 10 consecutive groups. Each group shall span one
complete barnd excluding the two Buffer tracks at the beginning and the two Buffer tracks at the end of each band with the
exception of fracks'2 to 4 in band 0 and tracks 20 395 to 20 397 of band 9 in case of rewritable disk and tracks 2 to 134 i} band

0 and tracks = - ctors
followed by full tracks of spare sectors. The number of spare tracks per group are shown in table 7a and table 7b.

19 Defect management

Defective sectors in the User Area shall be replaced by good sectors according to the defect management method described
below. The disk shall be initialized before use. This International Standard allows initialization with or without certification.
Defective sectors are handled by a Linear Replacement Algorithm and a sector Slipping Algorithm. The total number of
defective sectors replaced by both algorithms shall not be greater than 4 160. The spare tracks are distributed among groups
proportionally to the number of data tracks in each group as shown in table 7a and table 7b.

19.1 Initialization of the disk

During initialization of the disk, the four DMAs are recorded and four WDLs are also recorded as empty WDL in case of write
once disk prior to the first use of the disk. The User Area shall be partitioned into 10 groups. Each group shall contain a number
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of tracks for user sectors followed by a number of tracks for spare sectors. The spare sectors are used as replacements for

defective user sectors. Initialization can include a certification of the groups whereby defective sectors are identified and
skipped.

In an empty WDL, byte 3, byte 6 and byte 7 shall be set to (00) and bytes 8 to 511 shall be set to (FF).

All DDS parameters and DMS parameters shall be recorded in the four DDS and DMS sectors. The PDL and SDL shall be
recorded in the four DMAs. The contents of the PDLs and SDLs are specified in tables 10, 11a and 11b, respectively.

19.2 LGemﬁeeaer A

If the dikk is certified, the certification shall be applied to the user sectors and to the spare sectors in the groups; Th¢ method of
certificdtion is not stated by this International Standard. It may involve writing and reading the sectors in the ‘groupq. Defective
sectors found during certification shall be handled by the Slipping Algorithm. Defective sectors shall notbé¢ used fof reading or
writing.|Guidelines for replacing defective sectors are given in annex L.

19.2.1 |Slipping Algorithm

The Slipping Algorithm shall be applied individually to each and every group in the User\Area in case of cerfification is
performed.

A defeqtive user sector found during certification shall be replaced by the first good secter following the defective|sector, and
so caus¢s a slip of one sector towards the end of the group. The last user sectors will slip into the spare sector area of the group.
The address of the defective sector is written in the PDL. If no defective sectors, are found during certification, an empty PDL is
recordefl.

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

If the spare sector area of a group becomes exhausted during certification, the defective sector shall be handled by the Linear
Replacgment Algorithm. This process involves assigning a replacement sector from the spare sector area of another group and
cannot be accomplished until the other group has been certified: This is due to the fact that the next available spare gector is not
known intil its group is certified, i.e. the Slipping Algorithmhas been applied.

19.2.2 | Linear Replacement Algorithm

The Lipear Replacement Algorithm is used to(handle defective sectors found after certification. It is also ysed during
certificgtion in the event of the spare area of & group becoming exhausted.

The defective sector shall be replaced by\the first available good spare sector of the group. If there are no spare sectors left in
the groyip, the defective sector shall b€ xeplaced by the first good spare sector of another group. The addresses of the defective
sector gnd of the replacement sectot shall be recorded in the SDL.

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

If a replacement sector listed)in the SDL is later found to be defective in case of the rewritable disk, the entry in the SDL shall
be rewrite with new replacement sector for that defective sector. If a replacement sector listed in the SDL is later [found to be
defectiye in case ofithe write once disk, the new WDL which has new entry indicating a new replacement sedtor for that
defectiye sector shall'be added.

19.3 | Disks'not certified

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

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

If there exists a list of addresses of the defective sectors in the PDL, these sectors shall be skipped for use even if the disks are
not certified. This process is same as the process specified in 19.2.1 for the certified disks.

19.4 Write procedure

19.4.1 Rewritable disk

When writing data in the sectors of a group, a defective sector listed in the PDL shall be skipped, and the data shall be written
in the next user sector, according to the Slipping Algorithm. If a sector to be written is listed in the SDL, the data shall be
written in the spare sector pointed to by the SDL, according to the Linear Replacement Algorithm. When a defective sector is
detected, it shall be registered in the SDL with the assigned spare sector and the data shall be written in the spare sector. When
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the SDL is increased over the sector capacity, the next SDL sector shall be assigned and registered the next SDL sector in the
DMS.

When a PDL or an SDL sector is found to be defective, it shall not be used. These defective PDL or SDL sectors shall be
skipped and the next good sector shall be used. These good PDL or SDL sectors shall be registered in the DMS sector. This
procedure shall be applied to the four DMAs.

19.4.2 Write once disk

When writing data in the sectors of a group, a defective sector listed in the PDL shall be skipped, and the data shall be written
in the next user sector, according to the Slipping Algorithm. When a defective sector is detected, it shall be registered|in the
WDL with the assigned spare sector and the data shall be written in the spare sector. When the WDL is increaséd)oyer the
sector capacity, the new SDL sector shall be assigned and the contents of the WDL shall be registered in the new SDL sedtor.

When a W or an SDL sector is found to be defective, the WDL sector or the SDL sector shall not be uséd,These defective
WDL or SDL sectors shall be skipped and the next good sector shall be used.

19.5 Primary Defect List (PDL)
A PDL shalllalways be recorded; it may be empty.
A list of defgctive sectors may be obtained by means other than certification of the disk.

The PDL si[all contain the addresses of all defective sectors identified at initialization. The addresses shall be lidted in
ascending ofder. The PDL shall be recorded in the minimum number of sectors necessary, and it shall begin in the firft user
data byte of fhe first sector. All unused bytes of the last sector of the PDL shall be(set'to (FF). The information in table 1P shall
be recorded |n each PDL.

In the case gf multiple-sector PDL, the list of addresses of the defective séctors shall continue with the first byte of the $econd
and subsequent sectors. Thus, the PDL Identifier and the Number of PDI¢Sector Entries shall be present only in the first fector.

In an empty PDL, bytes 2 and 3 shall be set to (00) and bytes 4 to 51 shall be set to (FF).
Table 10 - Content of the PDL

Byte PDL Content Setting
0 PDL Identifier (00)
1 PDL Identifier 01)
2 Number (n) of PDL\ Entries, MSB -
3 Number (n) of PDL Entries , LSB -
4 Address of the First Defective Sector (Track Number, MSB) -
5 Address 6f 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) -

(4n) I~Address of the Last Defective Sector (Track Number, MSB) -
(4n#1) | Address of the Last Defective Sector (Track Number) -
(4n+2) | Address of the Last Defective Sector (Track Number, LSB) -
(4n+3) | Address of the Last Defective Sector (Sector Number) -
(4n+4) (FF)
to 511

19.6  Secondary Defect List (SDL) and Working Defect List (WDL)
19.6.1 Rewritable disk
The Secondary Defect List (SDL) is used in rewritable disk for handling defective sectors using Linear Replacement Algorithm.

The SDL is created during initialization and used after certification. All disks with a Rewritable Zone shall have the SDLs
recorded during initialization.

The SDL shall contain entries in the form of addresses of defective user sectors and addresses of the spare sectors which
replace them. Each entry in the SDL contains 8 bytes, viz. four each for the address of a defective sector and for the address of
its replacement sector.
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The addresses of the defective sectors shall be in ascending order.

The SDL shall be recorded in the minimum number of sector necessary, and it shall begin at the first user data byte of the first
sector. All unused bytes of the last sectors of the SDL shall be set to (FF). The following information shall be recorded in each
of the four SDLs ;

- SDL Identifier
- Number of SDL update
- Number of SDL Entries

- AJdress of defectve SeCTors and el Tepiacement Sectors
The addiresses of sectors already recorded in the PDL shall not be recorded in the SDL.

The nujnber of the SDL entries is registered as the number of total defect list entries in the SDL.

If a repglacement sector listed in the SDL is later found to be defective, the entry shall be rewrite with.new replacgment sector
for thaf defective sector.

The number of SDL updates shall be updated when rewriting the SDL list for both the beginnihg and ending of $DL entries.
These pumbers of SDL update registered in the beginning bytes and the ending bytes shall\be”equivalent. If these pumbers are
not equivalent, this SDL shall be ignored. The SDL with the highest number of updates shall be used.

In the ¢ase of a multiple-sector SDL, the list of addresses of defective and of replacement sectors shall continue with the first
byte of|the second and subsequent sectors. Thus, the SDL Identifier and the number of SDL entries in table 11a sha}l be present
only in|the first sector. The number of SDL updates shall be written in the firstand the last sector in the SDL sectorg.

In an empty SDL, bytes 6 and 7 shall be set to (00) and bytes 4, 5, 8 and.9Shall be set to (01) and bytes 10 to 511 shall be set to
(FF).
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Table 11a - Content of the SDL ( Rewritable disk )

Byte SDL Content Setting
0 SDL Identifier (00)
1 SDL Identifier (02)

2to3 | Reserved (00)
4 Number of SDL update, (MSB)
5 Number of SDIL. update, (LSB)
6 Number (m) of SDL Entries , (MSB) -
7 Number (m) of SDL Entries , (LSB) -
8 Address of the First Defective Sector (Track Number, MSB) -
9 Address of the First Defective Sector (Track Number) "
10 Address of the First Defective Sector (Track Number, LSB) -
11 Address of the First Defective Sector (Sector Number) -
12 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) -

—
W AW

(8m) Address of the Last Defective Sector (Track Number, MSB) -
(8m+1) | Address of the Last Defective Sector (Track Number) -
(8m+2) | Address of the Last Defective Sector (Track Number] LSB) -
(8m+3) | Address of the Last Defective Sector (Sector Number) -
(8m+4) | Address of the Last Replacement Sector (Track‘Number, MSB) -
(8m+5) | Address of the Last Replacement Sector (Tra¢k/Number) -
(8m+6) | Address of the Last Replacement Sector (Track Number, LSB) -
(8m+7) | Address of the Last Replacement Sector{Sector Number) -
(8m+8) | Number of SDL update, (MSB)
(8m+9) | Number of SDL update, (LSB)

(8m+10) (FF)
to 511

19.6.2 Write once disk

Both the SDJL and the WDL are used in_write once disk for handling defective sectors using Linear Replacement Alggrithm.

The SDL the WDL are created during initialization and used after certification. All disks with a Write Once Zon
have the SDLs and the WDLs recorded during initialization.

The WDL i specified as the wetking defect list and the defect list is updated using a new sector in the WDL area speci
clause 18 when a new defective sector is detected. When the WDL is increased over a sector capacity, an SDL s¢|
registered cdntaining same defect list information as in the WDL. After registration of an SDL sector, the rest of defect li
a sector capdcity is registered in a sector of WDL area.

The SDL angl the W.DL shall contain entries in the form of addresses of defective user sectors and addresses of the spare
which replade them. Each entry in the SDL and the WDL contains 8 bytes, viz. four each for the address of a defective
and for the address of its replacement sector.

e shall

fied in
ctor is
5t over

ectors
sector

The addresses of the defective sectors shall be in ascending order.

The SDL and the WDL shall be recorded in the minimum number of sectors necessary, and it shall begin in the first user data

byte of the first sector. All unused bytes of the WDL shall be set to (FF).
The following information shall be recorded in each of the four SDLs

- SDL Identifier

- Number of SDL page

- Number of SDL Entries

- Address of defective sectors and their replacement sectors

The following information shall be recorded in each of the four WDLs
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The addresses of sectors already recorded in the PDL shall not be recorded in the SDL and the WDL.

- WDL Identifier

- Number of WDL page

- Number of WDL Entries

- Address of defective sectors and their replacement sectors

ISO/IEC 15485:1997 (E)

The number of the SDL page and the WDL page are used for identifying the latest defect list in the SDL and in the WDL. The
page number in the SDL and in the WDL are registered as a number of active sectors in the SDL and the WDL.

The nunfber of the SDL entries is registered as a calculated value of multiplying with number of SDL sectors whi¢h

the total

The nun

If a repl

the WDJ]

In the ¢
byte of

defect list entries in a sector.

iber of the WDL entries is registered as the number of entries in the WDL sector.

11b shalll be present in every sectors.

pty SDL, byte 3 shall be set to (01) and bytes 6 and 7 shall be set to (00) anid bytes 10 to 511 shall be set to

Inane

Table 11b - Content of the SDL ( write once disk )

hcement sector listed in the WDL is later found to be defective, the next good sector in the WDE area shall
. The number of the WDL page in the new WDL sector shall be the same as the defectives\ WDL sector.

ise of a multiple-sector SDL, the list of addresses of defective and of replacement sectots shall continue fr
e second and subsequent sectors. The SDL Identifier, number of the SDL page and‘th€ number of SDL enty

s used and

be used as

pm the 8th
ies in table

FF).

Byte SDL Content Setting
0 SDL Identifier (00)
1 SDL Identifier (02)
2 Reserved (00)
3 Number of SDL page
4 reserved (00)
5 reserved (00)
6 Number (m) of SDL Ehtries, (MSB) -
7 Number (m) of SDL»Entries, (LSB) -
8 Address of the First Defective Sector (Track Number, MSB) -
9 Address of the First Defective Sector (Track Number) -
10 Address ©f\the First Defective Sector (Track Number, LSB) -
11 Address of the First Defective Sector (Sector Number) -
12 Address of the First Replacement Sector (Track Number, MSB) -
13 Address of the First Replacement Sector (Track Number) -
14 Address of the First Replacement Sector (Track Number, LSB) -
15 Address of the First Replacement Sector (Sector Number) -
(18m) Address of the Last Defective Sector (Track Number, MSB) -
(8m+1) | Address of the Last Defective Sector (Track Number) -
(8m+2) | Address of the Last Defective Sector (Track Number, LSB) -
(8m+3) | Address of the Last Defective Sector (Sector Number) -
(8m+4) | Address of the Last Replacement Sector (Track Number, MSB) -
(8m+5) | Address of the Last Replacement Sector (Track Number) -
(8m+6) | Address of the Last Replacement Sector (Track Number, LSB) -
(8m+7) | Address of the Last Replacement Sector (Sector Number) -
(8m+8) to (FF)
511
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Table 12 - Content of the WDL ( write once disk )

Byte WDL Content Setting
WDL Identifier (00)
WDL Identifier (03)
Reserved (00)
Number of WDL page -
Reserved (00)
Reserved (00)

Number (k) of WDL Entries, (MSB) -
Number (k) of WDL Entries, (LSB) -
Address of the First Defective Sector (Track Number, MSB) -
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) -

[ e T e Tl
ySirgivii e fial—~A-N-CIEN - NV SNV SR

(8k) Address of the Last Defective Sector (Track Number; MSB) -
(8k+1) | Address of the Last Defective Sector (Track Number) -
(8k+2) | Address of the Last Defective Sector (Track Number, LSB) -
(8k+3) | Address of the Last Defective Sector (SectorNumber) -
(8k+4) | Address of the Last Replacement Sector (Frack Number, MSB) -
(8k+5) | Address of the Last Replacement Sector.(Track Number) -
(8k+6) | Address of the Last Replacement Sector (Track Number, LSB) -
(8k+7) | Address of the Last Replacement Sector (Sector Number) -

(8k+8) to (FF)

511

Section 4 - Characteristics of embossed information

20 Method of testing

The format|of the embossed informatiofi ont the disk is defined in clauses 13 to 18. Clauses 21 to 23 specify the requifements
for the signals from grooves with no/written marks, Headers and embossed data from the recording field of the Control Zone, as
obtained when using the Referencé-Drive defined in clause 9.

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

20.1 Environment

All signals [in clauses 21 to 23 shall be within their specified ranges with the cartridge in any environment in the ringe of
allowed opgrating environments defined in 8.1.2.

20.2 ReferenceDrive

All signals specified in clauses 21 to 23 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 Optics and mechanics
The focused optical beam shall have the properties defined in 9.2 a) to g). The disk shall rotate as specified in 9.5.
20.2.2 Read power

For the wavelength 780 nm, the optical power incident on the entrance surface of the disk (used for reading the information)
shall be in the range from 0,8 mW to 1,2 mW.

For other wavelengths the values for this range are not specified by this International Standard.
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20.2.3

Read channels

ISO/IEC 15485:1997 (E)

The drive shall have a read channel, in which the total amount of light in the exit pupil of the objective lens is measured. This
channel can have the implementation as given by Read channel in 9.3.

20.2.4

Tracking

During the measurement of the signals, the axial tracking error between the focus of the optical beam and recording layer shall
not exceed

and the

The radjal tracking servo used for this measurement requires a higher performance than that specified ind1.4.8.

20.3

All signhls are linearly related to currents through a photodiode detector, and are therefore linearly related to the op|
falling dn the detector.

The sighals from the two halves of the split photodiode detector are indicated by /; andyf;. The signals in the track]
are referenced to the signal (I; + I),, which is the sum of the signals obtained from the ODF which is unrecorded,
area of the Information Zone.

The signpals in Read channel are referenced to the signal Iy, which is Read channel signal from the ODF.

L0 (axial) = 0,8 um

max

Fadial tracking error between the focus of the optical beam and the centre of a track shall not exceed

emax(radial) = 0,09 um

Definition of signals

tical power

ng channel
ungrooved
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21

Signals from grooves

ISO/IEC 15485:1997 (E)

Embossed data of Headers field, ODF and the recording field of the Control Zone are in the form of groove interruptions which
are defined in 14.2.4 and clause 16.

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. This condition shall not be applied to the measurement of the

signal (I;1+ 1),

The shg e ¢ e : : 2

Zone sHall be such that the followmg requirements for circular polarization are met (see annex J).

21.1 | Push-pull signal

The puph-pull signal is the sinusoidal difference signal (/; — ) in the tracking channel, when the focus)of the o

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

a) in Jontrol Zone:

b) in grooved areas in the Information Zone without embossed Recording fields:

21.2

The figst term of the divided push-pull signal is the peak<to-peak amplitude derived from the instantaneous

(11-1 )
021<—<0,31
I, +1,)

Divided push-pull signal

ptical beam
signal shall

evel of the

differeqtial output (I, - I,) from the split photodiode detector when the light beam crosses the unrecorded or prefoln;natted data

area of|grooved tracks divided by the instantaneous level of the sum output (/; + I,) from the split photodiode detec
light bgam crosses these areas.

The serond term of the divided push-pull sighal is the ratio of the minimum peak-to-peak amplitude derivd
instantg

photod

amplityde derived from the instantan€ous level of the differential output (I; - I,) divided by the instantaneous leve

output
The sp

shall bp provided by the (split photodiode detector. The tracking servo shall be operating in open-loop mode
measurement. The first term shall meet the following requirements:

a) in Control Zone:

ode detector when the light beani\crosses the preformatted data area of grooved tracks to the maximum g

I, + I,) from the split photodiode detector when the light beam crosses the preformatted data area of grooveq

it photodiode detector se¢parator shall be parallel to the projected track axis. In this measurement, the I; ar

1
0,50<|:(1 2)} <090

r when the

id from the

Ineous level of the differential output (/i- I,) divided by the instantaneous level of the sum output (/; + I,) friom the split

eak-to-peak
of the sum
tracks.

id I, signals
during this

(I + 1) -

b) in grooved areas in the Information Zone without embossed Recording fields:

033< [(;1”2)] <058
(I +1y) pp
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The second

213 O

n]t-raek—slgnﬂl
The on-tracH signal is the signal in Read channel when tracking in a grooved area without embossed data. The on-track
I,; shall meet

21.4 Phgse depth
The phase dg

21.5 Tr}‘ck location

The tracks 4re located at those radii on the disk where the push-pull signal equals O and the sum output (I; + 1)
minimum value.
22 Signals from Headers
The signals pbtained from the embossed Headers shall be measured in Read ehannel of the Reference Drive.
The signal ffom an embossed mark in the recording layer is defined as(the peak-to-peak value of the modulation of the si
Read channgl caused by the mark when the beam follows a recorded, track (see annex J).
The level offall signals from embossed marks shall be higher than'Z ..
22.1 Sedtor Mark
The signal I}, from the Sector Mark shall meet the following requirements:
Ism
— 20,40
1y
22.2 VFPOj and VFO,
The signal I}, from the marks in the’VFO, and VFO, fields shall meet the following requirements:
I
=49 > 0,00
Iy
In addition the condition
I
—e_> 0,50
1 dmax

term shall satisfy:

[(11-12)
(11+12)

|

:l min
pp

8 —12)} -
pp

20,80

(11+12)

O©ISO/IEC

the following requirements:

1
0,42 < 2 < 0,65
I

pth of the grooves shall be less than 180°.

signal

has its

bnal in

shall be satisfied within each Header, where I, is the maximum signal from marks of that Header in the fields defined in 22.3.

22.3 Address Mark, ID field and Postamble
The signal /4 from marks in the Address Mark, ID and Postamble fields shall meet the following requirements:

56
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The last requirement applies over any Header. Iy, and iy, are the signals with minimum and maximum amplitude in those

fields o

23

f a sector mentioned above.

Signals from embossed Recording fields

The Recording field of the Control Zone shall contain embossed marks. The signals from these marks shall be measured in the
Read channel (see 9.3 and annex J). Acceptable defects of the marks are specified in section 6. The signal from all embossed
Recording fields is defined as the peak-to-peak value of the modulation of the signal.

The sig

1
&2 0,11
Iy

iimi_n>0,50
dmax

- . - fietds ot e . .

The las} requirement applies over Recording fields. Iy, and I, are the signals with minimim and maximum amplitude in the

Record]

24

Clauses
overwrj

Clauses
defects

24.1

ng field of a sector.

Section S - Characteristics of the recording layer

Method of testing

can cause write or overwrite problems. These defects-are covered by section 6.

Environment

25 and 26 describe a series of tests to assess the phase change recording properties of the recording layer,| as used for
ting data. The tests shall be performed only in the Recordingfield of the sectors in the Data Zone. The wrife, read and
overwr]te operations necessary for the tests shall be made on the same Reference Drive.

25 and 26 specify only the average quality of the recording layer. Local deviations from the specified vdlues, called

All sighals in clauses 25 and 26 shall be within their“specified ranges with the cartridge in any environment in the range of

alloweq

24.2
The wrj

24.2.1
The foq

24.2.2
The op

operating environments defined in 8.1.2.

Reference Drive

Optics and mechanics
used optical beam shall-have the properties defined in 9.2 a) to g). The disk shall rotate as specified in 9.5.
Read power

fical power ificident on the entrance surface of the disk and used for reading the information shall be in the

0,8 m

24.2.3
The R

to 1,2 mW,

Readchannel

erénce Drive shall have a Read channel which can detect marks in the recording layer.

ite and overwrite tests describedin clauses 25 and 26 shall be measured in Read channel of the Reference| Drive. The
drive shall have the following charaeteristics for the purpose of these tests.

range from

24.2.4
During
243

Tracking

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

Write conditions

Marks of rewritable disks are overwritten on the disk by pulses of optical power superimposed on an erase power (see figure
F.1 of annex F).

Marks of write once disks are written on the disk by pulses of optical power superimposed on a power less than, or equal to,
the read power.
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24.3.1 Write pulse

The overwrite pulse for rewritable disks has two levels of laser power; write power (Py,) and erase power (P.) (see figure F.1 of
annex F). In the case of write once disks, the erase power of the overwrite pulse (figure F.1) is set to a power level less than, or
equal to, the read power. The write pulse for write once disks is a pulse of optical power superimposed on a power less than, or
equal to, the read power. The write conditions are defined in byte 5 and bytes 200 to 239 of Control data as the media
sensitivity (see annex E).

The rise and fall times Ty and 7 shall each be less than 10 ns when the pulse width T, exceeds 50 ns. They shall each be less
than 0,27, when Tp is less than 50 ns.

24.3.2 Write power and pulse width

The write pgwer (Py) and the erase power (Pe) are the optical powers incident on the entrance surface ofthe disk which are
used for overwriting marks on rewritable disks.

The write poer (Py) is used for writing marks on write once disks.

The tests shdll be carried out at a temperature of 23 °C + 2 °C, using one of the write condition'of'the media as given in [byte 5
and bytes 20D to 239 of Control data (see in annex E).

The actual ppwer and pulse width used shall be within 5 % of those selected.
The required| write power shall not exceed 17 mW.

24.4 Def}nition of signals

The signal ip Read channel is linearly related to the sum of the currents“through the split photo-diode detector G, [and is
therefore lingarly related to the optical power falling on the detector G (see 9.1).
25  Wriite characteristics

25.1 Resplution and modulation depth

The resolutipn is the ratio of the signal amplitude from ‘a'‘high-density pattern of marks (maximum frequency) to the|signal
amplitude from a low-density pattern of marks (minimunt-frequency). It shall be measured as follows.

Write in the [Recording field of a sector two series(ofjmarks, one spaced eight Channel bits apart and one spaced three Channel
bits apart. The write condition shall be as specifiéd in 24.3.

Read the sighals in Channel under the conditions 24.2.2 and 24.2.3. I is the peak to peak value of the signal obtained frpm the
widely spacdd marks. Iy is the peak-to-peak value of the signal obtained from the narrowly spaced marks(see figure 18).

The reflectiyity of written marks shall‘change high to low in case of rewritable disks. The reflectivity of written markis shall
change low fo high in case of write'\once disks (see figure 18).

The resolution Iy /I, shall not be less than 0,3 within any sector in the Data Zone.

The modulation depth Ji/I,, shall not be less than 0,17 within any sector in the Data Zone.
25.2 Narrow-band signal-to-noise ratio

The narrow-pand ‘signal-to-noise ratio is the ratio of the signal level to the noise level of a specified pattern, measured |n a 30
kHz bandwidth- mined-as-follows:

Write a series of marks spaced three Channel bits apart in the Recording fields of a series of sectors. The write conditions shall
be as specified in 24.3.

Read the signal from the Recording fields in the Read channel under the conditions specified in 24.2.2 and 24.2.3, using a
spectrum analyser with a bandwidth of 30 kHz. Measure the amplitude of the signal obtained from narrowly spaced marks at
the frequency appropriate to the band and the noise as indicated in figure 19. The measurements shall be corrected for the effect
of the Header fields, in order to obtain the value for the Recording field only. The narrow-band signal-to-noise ratio is

20 log 10(

Signal level
Noise level

The narrow-band signal-to-noise ratio after correction for the effects of Header fields, shall be greater than 46 dB in any sector
in the Data Zone for all tracks.
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Noise level

» Frequency
fo

Figure 19 - Spectrum analyser display
Cross-talk

n the Data Zone according to the following procedure:

shall be specified in 24.3.

— Reg

24.

The crq

26

The ov]

This rd

The te
proced

a) Ov
Th

.2 and 24.2.3.

ss-talk from a track n to track (n-1) and to ttack (n+1) shall be lower than —26 dB.

Overwrite erasability

erwrite erasability is defined as

Residual signal level of marks spaced three channel bits apart

20lo
B Signal level of the overwritten marks spaced three Channel bits apart

tio shall be less-than —18 dB for all the Data field.

ure:

erwrite(a series of marks spaced three Channel bits apart in the Recording fields of any series of sectors in thi

b write conditions shall be as specified in 24.3.

t on cross-talk shall be carried out on any group of five adjacent Unrecorded tracks, designated (n-2), (n-I), n, (n+1),
te a series of marks spaced eight Channel bit apart in the Ré¢ording fields of the sectors in track n. The wrjte condition

d the signal from the Recording fields of the sectors’in the tracks (n-I), n and (n+1) under the conditions|specified in

st of the overwrite erasability of rewritable disks shall be carried out in the Data Zone according to the following

 Data Zone.

b) Read the Recording fields under the conditions specified in 24.2.2 and 24.2.3, using a spectrum analyser with a bandwidth
of 30 kHz. Note the amplitude of the signal of the marks spaced three Channel bits apart..

¢) Overwrite a series of marks spaced eight Channel bits apart in the Recording fields of any series of sectors in the Data Zone.
The write condition shall be as specified in 24.3.

d) Read the Recording field under the conditions specified in 24.2.2 and 24.2.3, using spectrum analyzer with a bandwidth of
30 kHz. Note the amplitude of the residual signal of the marks spaced three Channel bits apart.

e) Repeat a) and c) 1 000 times.

f) Repeat a) and b). Note the amplitude of the signal of the marks spaced three Channel bits apart.

g) Repeat c) and d). Note the amplitude of the residual signal spaced three Channel bits apart.
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Section 6 - Characteristics of user data

27 Method of testing

Clauses 28 and 29 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 26 disregard defects, clauses 28 and 29 include them as an unavoidable deterioration of the read signals.

The gravity fadefeetts—determined b_y the: »uuwtabilit, of-the uuauiué CITOTS by the—errordetectiomramdcorrectiorTireuit in
the read channel defined below. The requirements in clauses 28 and 29 define a minimum quality of the data, necessary\f¢r data
interchange.

27.1 Enyironment

All signals ip clauses 28 to 29 shall be within their specified ranges with the cartridge in any environmént in the rapge of
allowed opetfating environments defined in 8.1.2. It is recommended that before testing the entrance surface of the opticyl disk
shall be cleaped according to the instructions of the manufacturer of the disk.

27.2 Refprence Drive

All signals specified in clauses 28 to 29 shall be measured in the indicated channels of the’Reference Drive. The driv¢ shall
have the follpwing characteristics for the purpose of these tests:

27.2.1 Optjcs and mechanics
The focused pptical beam shall have the properties already defined in 9.2 a) to g)? The disk shall rotate as specified in 9.5
27.2.2 Reaf power

The optical power incident on the entrance surface of the disk (used for,reading the information) shall be in the rang¢ from
0,8 mW to 1|2 mW.

27.2.3 Reafl amplifiers
The Read anjplifiers after the photo-detectors in read channels shall be as specified in 9.3.

27.2.4 Andlog-to-binary converters
The signals from both read amplifiers shall be converted from analog-to-binary with a peak detector.

The convertgr for Read channel shall operate correctly for analog signals from both user-written marks and embossed [marks
with amplitufies as determined by clauses 22,23 ‘and 25.

27.2.5 Err¢r correction

Correction of errors in the data bytes ‘shall be carried out by an error detection and correction system based on the definifion in
D.3 of annex D.

27.2.6 Tragking

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

28 Minimum- quality of a sector

This clause
contained in

écifies the minimum quality of the Header and Recording field of a sector as required for interchange of tHe data
f € measured on the Reierence Drive speciiied in

A byte error occurs when one or more bits in a byte have a wrong setting, as detected by the ECC and/or CRC circuits.
28.1 Headers
28.1.1 Sector Mark

At least three of the five long marks of the Sector Mark shall have the timing specified in 16.2 and the signals shall have the
amplitude specified in 22.1.

28.1.2 ID fields

At least one of the three ID fields in a Header read in Read channel shall not have any byte errors, as checked by the CRC in the
field.
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28.2 User-written data

The user-written data in a sector as read in Read channel shall not contain any byte errors that cannot be corrected by the error
correction defined in 27.2.5.

28.3 Embossed data

[ o3 PSR TR T B SN,
111C CINDOUMdCU ddla 111 a SCCLOI ad 1€dd 1

correction defined in 27.2.5.

1m o

d channel shall not contain any byte errors that cannot be corrected by the error

=
el
a

A disk pffered for interchange of data shall comply with the following requirements.
29.1 |Tracking

The fodus of the optical beam shall not jump tracks unintentionally.

29.2 | User-written data

Any se¢tor written in the User Area that does not comply with 28.1 and 28.2 shall have beendeplaced according to|the rules of
the defgct management as defined in clause 19.

29.3 | Quality of disk

The qurlity of the disk is reflected in the number of replaced sectors in the UserArea. This International Standard allows a
maximym of 4 160 replaced sectors.

61


https://standardsiso.com/api/?name=ca6fb26f91b57f2f3b6a74f1025fc2ab

ISO/IEC 15485:1997 (E) ©ISO/EC

Annex A
(normative)
Edge distortion test
Al The {istortion test checks 1f the case 18 iree i T 1 i est 1S

made by causing the cartridge to pass through the vertical slot of a gauge while applying a specified force in addmon tp the
gravitational gull.

A2 The gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner surfaces(shall be polished
to a surface fipish of 5 um peak-to-peak.

A3 The dimensions shall be as follows (see figure A.1):

A = 137,0 mm min.

B =125,0 mm £ 0,lmm
C=8,0mm=*0,lmm

D =B,20 mm * 0,01mm
E = 3,6 mm min.

A.4  When the cartridge is inserted vertically into the gauge, a vertical downward force F of 2,7 N maximum applied fto the
centre of the {op edge of the cartridge shall cause the cartridge to pass through the gauge.

Figure A.1 - Distortion Gauge
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B.1

Annex B

(normative)

Compliance test

into a plane. The test is made by placing the cartridge on the supports of a gauge and applying forces on the cartr

to the s

B.2

B.3

surface

Posts P1 and P2

The top area (Hy, - H,) of posts P1 and P2 has a chamfer
Posts B3 and P4

After a

B4

force F|

B.5
Under

posts,

pports.
The location of the four reference surfaces S1, S2, S3 and S4 is defined in 10.3.4 and figure 4;

The test gauge consists of a base plate on which four posts P1, P2, P3 and P4 are fixed so as to correspong
S1, S2, S3 and S4, respectively (see figure B.1). The dimensions are as follows (see figure B.2):

D, =6,50 mm = 0,01 mm
+ 0,02 mm

Dy, = 3,90 mm
- 0,00 mm

H,=1,0mm = 0,1 mm

Hy = 2,0 mm max.

D_.=5,00mm x 0,01 mm

ksembly, the upper annular surfaces ofthe four posts shall lie between two horizontal planes spaced 0,01 mm

. of 1,0 N shall be exerted on the cartridge opposite each of the four posts.

Requirements

ind any gap betweeri-the remaining surface S and the annular surface of its post shall not exceed 0,1 mm.

ISO/IEC 15485:1997 (E)

e opposite

lThc compliance test checks the flatness and flexibility of the case by forcing the four reference surface;l;)f the case

to the four

apart.

The cartridge shall be placed with its reference surfaces onto the posts of the horizontal gauge. A verticdl downward

the conditions of B,4y.fhree of the four surfaces S1 to S4 shall be in contact with the annular surface of thejr respective
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Figure B.1 - Compliance gauge

D,
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Figure B.2 - Detail of posts
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Annex C
(normative)
CRC for ID fields
The 16[check bits of the CRCT of the ID field shall be computed over the Tirst three bytes of this field. The generafor

shall bg

The regidual polynomial is defined by

where

The co

C _is r¢
15

16 12 5
Gx)=x +x +x +1

i=23_ =7 )
R(x) = {Zb,-x' +Y bx' }x“ mod G(x)
i=8 i=0

b; denotes a bit of the first three bytes and b—l an inverted bit. Bit b, is the highest order bit of the first byte.

htents of the 16 check bits ¢, of the CRC are defined by

k=15

R.(x) = zckxk
k=0

corded in the highest order bit of the fourth byte in the ID(field.

ISO/IEC 15485:1997 (E)

polynomial
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D.1 Conkents of Data field

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

1En<512: A, =D, user data bytes
513¥n<516:A, =P, bytes with non-specified content
517£n<526: A, =F, reserved data and set to (FF)
527£n<530: A, =C; CRC check bytes
531§n<610: A, = Ey ECC check bytes,
where
m=p-512
I =np-516
k =n-526

s =[(n-531)mod5]+1

The notation int[x] denotes the largest integer not greater-than x; (x mod y) denotes the remainder of the integer division x/

The order of
comes first. T

D.2 Inte

Annex D

(normative)

Format of the Data field of a sector

O©ISO/IEC

n—>531
nt +1
5

the user data bytes D,, is the same as the order in which they are input into the controller of the drive, i.p. D ]
he Resync bytes are not includeddn'A,,.
rleaving

Before the ECC and CRC bytes are(calculated, the bytes in the Data field are five-way interleaved. For that purpose, th¢ first

four sub-grou

where

bs of A,, are mappedento a two-dimensional matrix B ij with 106 rows and 5 columns (see table D.1). Thus

for 1 < n <530¢ Bij=An

2 o in=1
1.=105—int
5

Jj=(n-1)mod5

D.3 CRCand ECC
D.3.1 General

The CRC and

ECC shall be computed over the Galois field based on the primitive polynomial
Gp(x)=x8+x5 +x3+x2+1

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

coefficient of
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D.3.2 CRC
The generator polynomial for the CRC bytes shall be

=139

Gex) = [J(x+ah)

=136

The four check bytes of the CRC shall be computed over the user data, the four P,, bytes and the ten F; bytes. The information
polynomjal shall be

i=105( Jj=4 _
Ie(x) =| X | 2 (Bi)x" || +(Boo )2’
i=1 \ j=0

The contents of the four check bytes C;, of the CRC are defined by the residual polynomial

Re(x) = Ic(x) X' mod G¢(x)

The storage locations for the coefficients of the polynomial are specified by

k=4
Rc(X) = 2 Ckx4'k
k=1

D.3.3 ECC

The prinpitive polynomial and the elements shall be as specified in D.3:1. The generator polynomial for the check bjytes of the
ECC shdll be

i=135

Ge(x) = [[x+ah)

=120

The 80 theck bytes of the ECC shall be computed;over the user data, the four P, bytes, the ten F; bytes and the| four CRC
bytes. The corresponding five information polynomials shall be

i=105
Lj(x) = Z(Bi,j )R where 0<j<4

1=0

The confents of the 16 check bytes E, for each polynomial Iej(x) are defined by the five residual polynomials
16

Rej (x) = Ljon&® mod Ge(x)

The storage locations-for the coefficients of the polynomials are specified by

t=16

= . 16-t
Rej(x) = é Ej+D.tx

The bits of the computed check bytes shall be inverted before they are encoded into Channel bits, as indicated by the use of
E in the above formula and E in table D.1.

D4 Resync

The Resync fields shall be inserted in the Data field to prevent loss of byte synchronization and to limit the propagation of
errors in the user data. Whilst they are numbered consecutively, all Resync fields are identical. They contain the following
pattern in Channel bits which does not occur in user data.

0010 0000 0010 0100

The Resync field RS,; shall be inserted between bytes A5, and A5, 1, where 1 <n < 40.
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D.S Recording Sequence

The bytes of the Data field shall be recorded on the disk immediately after the Sync field. Their order shall be according to the
sequence An with the Resync bytes inserted as specified in D.4.

Table D.1 shows in matrix form the arrangement of the bytes. The sequence of recording is from left to right and top to bottom.

The first three bytes SB1, SB2 and SB3 form the Data Sync field, which precedes the Data field. The first 106 rows of the Data
field contain user data and a few bytes with unspecified contents and CRC data. The last 16 rows contain the ECC check bytes.

Tablg D.1 - Data field configuration. The indices i and j of bytes Bij are given along the sides of the matrix

Row No. i
Column No.j —— 0 1 2 3 4 l
F [SBT [ SBZ [ SB3 [ DI | DZ | D3 | D& | D5 | 103

D6 D7 D8 D9 D10 104
D11 D12 D13 D14 D15 103
| RS1 D16 D17 D18 D19 D20 102

| RS2
106 rows
| RS33
D501 | D502_["D503 | D504 | D505 | 5
D506 | D507 | D508 | D509 | D510 | 4
| RS34 | D511 [ D512 | P1 P2 | P3 3
P4 P FI F2 | F3 | F4 2
Fs | F6 | F7 F§ | F9 1
! [RS350-F10 | c1 | c2 | 3 | c4 0
ELl | E21 | E31 | B41 [ B51 | -1
E12 | E22 | E32 | B42 | E52 | -2
| RS36 | E13 | E23 | E33 | E43 | E53 | -3
16 rows El4 | E24 | E34 | E44 | E54 -4

lRS40 E1,15 | E2,15 | E3,15 | E4,15 | E5,15 | -15
E1,16 | E2,16 | E3,16 | E4,16 | E5,16 | -16
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Annex E

(normative)

Contents of the Control Zone

ISO/IEC 15485:1997 (E)

E.l

Sectors
of sectq
Contro]

Structure of the Control Zone
in the Control Zone shall contain embossed Headers, ODFs and embossed data in the Recording field. The t

Zone shall be repeated each such number of sectors as defined in the second byte of the Controlidata.

E.2

Sectors

E.2.1

This byte shall define an identification data for recognition of the Control Zone sectors. This byte defined in this I
Standard shall be (1A). Other setting shall be reserved and be ignored in this International Standard.

E.2.2
This by
E.23
This by
E.24

This by,
Interna

E.2.5

This by
disk us

(01) sh
(02) sh

Contents of the Control data

in the Control Zone shall contain the Control data provided by the manufacturer of'\the/media.

Byte 0 : Sector identifier

Byte 1 : Number of sectors

te shall define the number of sectors used for containing a series of the Control data.
Byte 2 : Sector number

te shall define the sector number of the Control Zone sector.

Byte 3 : Generation number

te shall define the generation of the media based on the recording density. This byte of the Control data de|
ional Standard shall be (01) indicating a capacity of 650 Mbytes. Other settings are reserved.

Byte 4 : Media type

te shall define the type of media. This International Standard shall specify rewritable optical disk and write
ng 780 nm laser and 2 026 rpm.Totational speed. The following values shall be used for this International St4

hll mean rewritable optical disk (Type R/W)using 780 nm laser and 2 026 rpm rotational speed.
hll mean write once optical/disk (Type WORM) using 780 nm laser and 2 026 rpm rotational speed.
Other setting shall be reserved and be ignored in this International Standard.

E.2.6 | Byte 5 : Media identifier

This byte shall define the media identifier for the information recording depending on the recording layer of the
byte dgfined in this International Standard shall be (00) or (A0). The values (AX), (BX), (CX), (DX), (EX) and (H
reserveld for future use in order to identifying the future media characteristics.

The va
(AQ) sha

- & Ot

11 be reserved in this International Standard. Other setting shall be ignored in this International Standard.
E.2.7 Bytes 6to7 : Start track address of user written data area
These bytes shall define start track address of user written data area. These bytes shall be set to (00).

E.2.8 Bytes 8 to 9 : End track address of user written data area
These bytes shall define end track address of user written data area. Byte 8 shall be set to (4F) and Byte 9 shall be s

E.2.9 Bytes 10 to 25 : Media manufacturer identification

rs used for the Control data shall be defined in the second byte of the Control data. The contents of sef

btal number
ctors in the

hternational

fined in this

bnce optical
indard:

media. This
X) shall be

&. The value

et to (AF).

These bytes may be used for media manufacturer identification. The contents in these bytes shall be ignored in this International

Standard.
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E 2.10 Bytes 26 to 199 : Reserved
These bytes shall be reserved for future use and be set to (CC).

E.2.11 Bytes 200 to 239 : Write condition
These bytes shall define the write condition for each band of the Data Zone. Each definition consists of 4 bytes and the

definition of

write condition for 10 bands shall be stored in these bytes.

O©ISO/IEC

The first byte of each shall specify the write laser power on the entrance surface of the media for recording. It is specified as a

number [ suc

The second Y

that

I = (actual write power in mW)
- 0,1

a number m guch that

_ (actual erase power in mW)
- 0,1

The third byte of each shall specify the write pulse width of 3T signal. It is specified as a number ' such that

The fourth b

(actual pulse width in ns)
n=

05
yte of each shall specify the recording strategy if it is applied and set(to (CC) if it is not applied. The value

byte is not d¢fined in this International Standard when the recording strategy is applied.

The definition of these bytes are shown in table E.1.

E.2.12 Byt

ps 240 to 511 : Reserved

These bytes $hall be reserved for future use and be set to (CC).

yte of each shall specify the erase laser power on the entrance surface of the media for recordinglt is speci

fed as

bf this
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Table E.1 - Definition of write condition

ISO/TEC 15485:1997 (E)

Byte Definition
Number

200 Write power / of Band 0

201 Erase power m of Band 0

202 Pulse width »n of Band 0

203 Recording strategy of Band 0

204 Write POWET tof Bamd

205 Erase power m of Band 1

206 Pulse width n of Band 1

207 Recording strategy of Band 1

208 Write power [ of Band 2

209 Erase power m of Band 2

210 Pulse width n of Band 2

211 Recording strategy of Band 2

212 Write power / of Band 3

213 Erase power m of Band 3

214 Pulse width n of Band 3

215 Recording strategy of Band 3

216 Write power / of Band 4

217 Erase power m of Band 4

218 Pulse width n of Band 4

219 Recording strategy of Band 4

220 Write power / of Band's

221 Erase power m of\Band 5

222 Pulse width n.6fBand 5

223 Recording strategy of Band 5

224 Write power [ of Band 6

225 Eras€ power m of Band 6

226 Pulse width n of Band 6

227 Recording strategy of Band 6

228 Write power [ of Band 7

229 Erase power m of Band 7

230 Pulse width n of Band 7

231 Recording strategy of Band 7

232 Write power [ of Band 8

233 Erase power m of Band 8

234 Pulse width n of Band 8

235 Recording strategy of Band 8

236 Write power / of Band 9

237 Erase power m of Band 9

238 Pulse width n of Band 9

239 Recording strategy of Band 9
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