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Foreword 

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the 
specialized System for worldwide standardization. National bodies that are members of ISO or IEC participate in the 
development of International Standards through technical committees established by the respective organization to deal with 
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other 
international organizations, govemmental and non-govemmental, in liaison with ISO and IEC, also take part in the work. 

In the field of information technology, ISO and IEC have established a joint technical committee ISO/IEC JTC 1. Draft 
International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as 
an International Standard requires approval by at least 75 % of the national bodies casting a vote. 

International Standard ISO/IEC 13481 was prepared by the European Computer Manufacturers Association (as Standard 
ECMA-183) and was adopted, under a special “fast-track procedure”, by Joint Technical Committee ISO/IEC JTC 1, 
Information technology, in parallel with its approval by national bodies of ISO and IEC. 

Annexes A, B, D, E, F, K, L and N form an integral part. of this International Standard. Annexes C, G, H, J, M and P are for 
information only. 

Patents 

During the preparation of the ECMA Standard, information was gathered on Patents upon which application of the Standard 
might depend. Relevant Patents were identified as belonging to the MAXOPTIX Corporation. However, neither ECMA nor 
ISO/IEC tan give authoritative or comprehensive information about evidente, validity or scope of patent and like rights. The 
patent holders have stated that licences will be granted under reasonable and non-discriminatory terms. Communications on 
this subject should be addressed to 

MAXOPTIX CORPORATION 
2520 Junction Avenue 
SAN JOSE -CA 95 134 
USA 

ix 
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Introduction 

This International Standxd specifies the characteristics of 130 mm Optical Disk Cartridges (ODC) with a capacity of 1 Gbyte 
per cartridge. This International Standard specifies two related but different implernentations of such cartridges, viz. 

Type R/W Provides for data to be written, read, and erased many times over the whole of both recording surfaces of the 
disk using the thermo-magnetic and magneto-Optical effects. 

Type WO Provides write once, read multiple functionality on the 
and magneto-Optical effects. 

whole of both disk surfaces using the thermo-magnetic 
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INTERNATIONAL STANDARD ISO/IEC 13481:1993 (E) 

Information technology - Data interchange on 130 mm Optical disk cartridges - 
Capacity: 1 gigabyte per cartridge 

Section 1 - General 

1 scope 
This International Standard specifies the characteristics of 130 mm Optical disk cartridges (ODCs) with a capacity of 
1 Gigabyte per cartridge. It specifies two related, but different implernentations of such cartridges: 

Type R/W Provides for data to be written, read and erased many times over the whole of both recording surfaces of the 
disk using the thermo-magnetic and magneto-Optical effects. 

Type WO Provides write once, read multiple functionality on both disk surfaces using the thermo-magnetic and magneto- 
Optical effects. 

This International Standard specifies: 
- the conditions for conformance testing and the reference drive; 
- the environments in which the cartridges are to be operated and stored; 
- the mechanical, physical and dimensional characteristics of the case and of the cartridge, so as to provide mechanical 

interchangeability between data processing Systems; 
- the format of the information on the disk, both embossed and user-written, including the physid disposition of the 

tracks and sectors, the error correction Codes, and the modulation method used; 
- the characteristics of the embossed information on the disk; 

- the magneto-Optical characteristics of the disk, enabling processing Systems to write data onto the disk; 
- the minimum quality of user-written data on the disk, enabling data processing Systems to read data from the disk. 

It also provides for interchange between Optical disk drives. Together with a Standard for volume and file structure, it 
provides for full data interchange between data processing Systems. Interchange involves the ability to write, read and erase 
data without introducing any error. 

2 Conformance 
21 . Optical disk cartridges 
An ODC claiming conformance with this International Standard shall specify its Type. It shall conform to this International 
Standard if it meets all mandatory requirements specified herein for that Type. 

2.2 Generating System 
A Claim of conformance with this International Standard shall specify which Type(s) is (are) supported. A System generathg 
an ODC for interchange shall be entitled to Claim conformance with this Standard if it meets all mandatory requirements of 
this Standard for the Type(s) specified. 

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

A System receiving an ODC for interchange shall be entitled to Claim conformance with this International Standard if it is 
able to handle any recording made on the cartridge according to 2.1 on the Type(s) specified. 
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3 Normative references 
The following Standards contain provisions which, through reference in this text, constitute provisions of this International 
Standard. At the time of publication, the editions indicated were valid. All Standards are subject to revision, and Parties to 
agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent 
editions of the Standards listed below. Members of EC and ISO maintain registers of currently vaIid International Standards. 

ISO 683-13:1986, Heat treatable steels, alloy steels andfree-cutting steels - Part 13: Wrought stainless steels. 

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

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

4.1 case: The housing for an Optical disk, that protects the disk and facilitates disk interchange. 

4.2 Cyclic Reduodancy Check (CRC): A method for detecting errors in data. 

4.3 embossed markt A mark so formed as to be unalterable by magneto-Optical means. 

4.4 entrance surface: The surface of the disk on to which the Optical beam frst impinges. 

4.5 Error Correction Code (ECC): An error-detecting Code designed to correct certain kinds of errors in data. 

4.6 field: A subdivision of a sector. 

4.7 format: The arrangement or layout of information on the disk. 

4.8 groove: See 4.11. 

4.9 interleaving: The process of allocating the physical sequence of units of data so as to render the data more immune to 
burst errors. 

4.10 Kerr rotation: The rotation of 
caused by the magneto-Optical effect. 

the plane of polarization ofan Optical upon reflection from the recording lqfer, as 

4.11 land and groove: A trench-like feature of the disk, applied before the recording of any information, and used to defme 
which it is paired to form a track. the track location. The groove is located nearer to the entrance surface than the land with 

4.12 mark: A feature of the recording layer which may take the form of a magnetic domain, a pit, or any other type or form 
that tan be sensed by the Optical System. The Pattern of marks represents the data on the disk. 
NOTE - Subdivisions of a sector which arc named “maric” w not marks in the sense of this defmition. 

4.13 Optical disk: A disk that will accept and retain information in the form of marks in a recording hyer, that tan be read 
with an Optical beam. 

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

4.15 polarization: The direction of polarization of an Optical beam is the direction of the electric vector of the beam. 
NOTE - Tbc plane of polarization is the plane containing the electric vector and the direction of propagation of the beam. The polarization is right-handed when to 
an observer looking in the direction of propagation of the beam, the end-point of the electric vector would appear to describe an eilipse in the clockwise sense. 

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

4.17 Reed-Solomon 
which occur in bursts 

An error detection 
strongly correlated. 

and/or correction Code which 1s particularly suited to the correction of errors 
or are 

4.18 rewritable 
optical beam. 

Optical disk: An Optical disk in which the data in specified areas tan be written, erased and rewritten by an 

4.19 sector: The smallest addressable 
other addressable parts of the Zone. 

part of a track in the i nformation zone of a disk that tan be accessed independently of 

4.20 Substrate: A transparent layer of the d 
the optical beam accesses the recordin g layer. 

.isk, provided for the mechanical support of the recording layer, through which 

2 
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4.21 track: The path which is to be followed by the focus of the Optical beam during one revolution of the disk. 

4.22 write-once functionality: A disk with write-once functionality tan be initialized and written once in specified areas 
and read many times by an Optical beam. Erasing of data in these specified areas is not permitted. 

4.23 zoae: An annular area of the disk. 

5 Conventions and notations 

51 . Representation of numbers 
- A measured value is rounded off to the least significant digit of the corresponding specified value. It implies that a 

specified value of 126 with a positive tolerante of +O,Ol, and a negative tolerante of -0,02 allows a range of measured 
values from 1,235 to 1,275. 

- Letters and digits in parentheses represent numbers in the hexadecimal notation. 

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

- Numbers in binary notation and bit combinations are represented by strings of ZEROS and ONEs. 

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

- Bit combinations are shown with the most significant bit to the left. 

- Negative values of numbers in binary notation are expressed in TWO’s complement notation. 

- In each field the data is recorded so that the most significant byte (byte 0) is recorded fust. Within each byte the least 
significant bit is numbered 0 and is recorded last, the most significant bit (numbered 7 in an 8-bit byte) is recorded first. 
This Order of recording applies also to the data input of the Error Detection and Correction circuits and to their output. 

52 . N2UTW-S 
The names of entities, e.g. specific tracks, fields, etc., are given with a capital initial. 

6 List of acronyms 

ces 
CRC 
DDS 
DMA 
DMP 
ECC 
ID 
LBA 
LDC 
LSB 
MSB 
ODC 
ODF 
PA 
PDL 
PEP 
~W7) 
R-S 
SCSI 
SDL 
SFP 
SM 
VFO 
ZCAV 

Address Mark 
Continuous Composite Servo (tracking method) 
Cyclic Redundancy Code 
Disk Definition S tructure 
Defect Management Area 
Defect Management Pointers 
Error Correction Code 
Identifier 
Logical Block Address 
Lang Distance Code 
Least Significant Byte 
Most Significant Byte 
Optical Disk Cartridge 
Offset Detection Flag 
Postamble 
Primar-y Defect List 
Phase Encoded Part of the Control Tracks 
Run Length Limited (Code) 
Reed-Solomon 
SmaIl Computer Systems Interface 
Secondary Defect List 
Standard Formatted Part of the Control Tracks 
Seetor Mark 
Variable Frequency Oscillator 
Zoned Constant Angular Velocity 
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ZST Zone Structure Table 

7 General description of the Optical disk cartridge 
The Optical disk cartridge whichis the subject of this International Standard consists of a case containing an Optical disk. 

The case is a protective enclosure for the disk. It has access 
uncovered by the drive when the cartridge is inserted i nto it. 

windows covered bY a The windows are automatically 

The Optical disk is recordable on both sides. Data tan be written onto the disk as mark in the form of magnetic domains in the 
recording layer and tan be erased from it with a focussed Optical beam, using the thermo-magnetic effect. The data tan be 
read with a focussed Optical beam, using the magneto-Optical Kerr effect. The beam accesses the recording layer through the 
transparent Substrate of the disk. 

The disk is intended for use in a drive with Optical access 
cartridge must be reversed before insertion into the drive. 

8 General requirements 

81 . Environments 

8.1.1 Testing environment 
The test environment is the environment where the air immediately surrounding the Optical disk cartridge shall have the 

from one side only. To gain access side of a disk, the 

following properties 

temperature 
relative humidity (RH) 
atmospheric pressure 
air cleanliness 

:23"Czt2"C 
: 45 % to 55 % 
:6OkPato106Wa 
: Class 100 000 (see annex N) 

No condensation on or in the ODC shall occur. Before testing, the Optical disc cartridge shall be conditionecl in this 
environment for 48h min. It is recommended that, before testing, the entrance surface of the Optical disk be cleaned according 
to the instructions of the manufacturer of the disk. 

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

8.1.2 Operating environment 
This International Standard requires that an Optical disk cartridge which meets all requirements of this International 
Standard in the specified test environment provides data interchange over the specified ranges of environmental Parameters 
in the operating environment. 

The operating environment 
the following properties 

is the environment where the air immediately surrounding the Optical disk cartridge shall have 

temperature 
relative humidity 
absolute humidity 
atmospheric pressure 
temperature gradient 
relative humidity gradient 
air cleanliness 
magnetic field strength at the recording layer 
for any condition under which a beam is in focus 
magnetic field strength at the recording layer 
during any other condition. 

: 5 OC to 55 OC 
: 3 % to 85 % 
: 1 g/m3 to 30 g/m3 
:6OkPatoMkPa 
: 0 OC /h max. 
: 10 % /h max. 
: Office environment (sec annex H) 

: 32 000 A/m max. 

: 48 000 A/m max. 

No condensation on or in the Optical disk cartridge shall be allowed to 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 lmt 2 h 
before use (see also annex M). 

4 
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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 shall have the following properties 

temperature : -10 OC to 55 OC 
relative humidity : 3 % to 90 % 
absolute humidity : 1 g/m3 to 30 g/m3 
atmospheric pressure AOkPato106kPa 
temperature gradient : 15OC/hmax. 
relative humidity gradient : lO%/hmax. 
air cleanliness : Office environment (see annex H) 
magnetic field strength at the recording layer :48OOOA/mmax. 

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

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

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

83 . Safety requirements 
The cartridge shall satisfy the safety requirements of IEC 950, when used in its intended manner or in any foreseeable use in 
an information processing System. 

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

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

91 . Optical System 
The basic set-up of the Optical System of the Reference Drive used for measuring the write, read and erase Parameters is 
shown in figure 1. Different components and locations of components are permitted, provided that the performante remains 
the same as that of the set-up in figure 1. The Optical System shall be such that the detected light reflected from the entrance 
surface of the disk is minimized so as not to influence the accuracy of the measurements. STANDARDSISO.C
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Figure 1 - Optical System of the Reference Drive 

In the absence of polarization changes in the disk, the polarizing beam Splitter J shall be aligned to make the Signal of 
detector Kl equal to that of detector Kz. The direction of polarization in this case is called the neutral direction. The Phase 
retarder I shall be adjusted such that the Optical System does not have more than 2,5O Phase retardation between the neutral 
polarization and the polarization perpendicular to it. This position of the retarder is called the neutral Position. 

The Phase retarder tan be used for the measurement of the narrow-band signal-to-noise ratio. 

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

The intensity reflectance R, of the beam Splitter E from F to H for the neutral polarization direction shall be nominally 0,lO. 
The reflectance R, for the polarization perpendicular to the neutral direction shall be nominally 0,99. The actual value of R, 
shall not be smaller than 0,95. 

The imbalance of the magneto-Optical Signal is specified for the beam Splitter with nominal reflectances. If the measurement 
is made on a drive with reflectances R,’ and R,’ for the beam Splitter E, then the measured imbalance shall be multiplied by 

d Rs R’p 

Rp R’s 

to make it correspond to the nominal beam Splitter E. 
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The output of Channel 1 is the sum of the cunrents through photo-diodes Kl and KZ, and is used for reading embossed marks. 
The output of Charme1 2 is the differente between photo-diode cunrents, and is used for reading user-wr&en marks with the. 
magneto-optical effect. 

92 . Optical beam 
The focussed Optical beam used for writing, reading and erasing data shall have the following properties 

Environment : Test environment 

Wavelength (h) 
+ 15 

: 780 nm- 10 1~n 

Wavelength (h) divided by the numerical 
aperture (NA) of the objective lens : iYNA = 1,423 Fm & 0,023 um 

Filling of the lens aperture (D/W) where D is 
the diameter of the lens aperture and W is 
the l/e2 beam diameter of the Gaussian beam : 1,0 max. 

Variante of the wave front of the Optical 
beam at the recording layer : h2/180 max. 

Polarization : Parallel to the track 

93 . Read Channels 
Two read Channels shall be provided to generate Signals from the marks in the recording layer. Channel 1 shall be used for 
reading the embossed marks, using the diffraction of the Optical beam by the marks. Channel 2 shall be used for reading the 
user-written marks, using the rotation of the polarization of the Optical beam due to the magneto-Optical effect of the marks. 
The read amplifiers after the photo-detectors in Channel 1 and Channel 2 shall have a flat response within & 1 dB from 
100 kHz to 11,6 MHz. 

94 . Tracking 
The Tracking Charme1 of the drive provides the tracking error Signals to control the servos for the axial and radial tracking of 
the Optical beam. The method of generating the axial tracking error is not specified for the Reference Drive. The radial 
tracking error is generated by a Split Photodiode detector in the Tracking Channel. The division of the diode runs parallel to 
the image of the tracks on the diode. 

9s . Rotation of the disk 
The spindle shall position the disk as specified in 13.6. It shall rotate the disk at 30,O Hz i: 0,3 Hz. The direction shall be 
counter-clockwise when viewed from the objective iens. 
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Section 2 - Mechanical and physical characteristics 

10 Dimensions and mechanid characteristics of the case 

10.1 General 
The case shall be a rigid, protective enclosure of rectangular shape and include a shutter which uncovers access windows 
upon insertion into the drive, and automatically covefs them upon removal from the drive. The case shall have means for 
positioning and identifying the cartridge, and write-inhibit holes. 

The dimensions of the inside of the case are not specified in this International Standard, but are determined by the movement 
of the disk inside the case allowed by 13.5 and 13.6. 

10.2 Case drawings 
The case is represented schematically by the following drawings. 

- Figure 2 Shows the hub dimensions. 

- Figure 
A. 

3 Shows a composite drawing of Side A of the case in isometric ferm, with the major features identified from Side 

- Figure 4 Shows the envelope of the case with respect to a location hole at the intersection of the X and Y axes and 
reference plane P. 

- Figure 5 a) Shows the surfaces S,, S,, S, and S, which establish the reference plane P. 

- Figure 5 b) Shows the details of surface S,. 

- Figure 6 Shows the details of the insertion slot and detent. 

- 

Figure 7 Shows the gripper Slots, used for automatic handling. 

Figure 8 Shows the write-inhibit holes. 

Figure 9 Shows the media ID Sensor holes. 

- Figure 10 Shows the shutter sensor notch. 

- Figure 11 Shows the head and motor window. 

- Figure 12 Shows the shutter opening features. 

Figure 13 Shows the Capture cylinder. 

Figure 14 Shows the user label areas. 

10.3 Sides, reference axes and reference planes 

10.3.1 Relationship of Sides A and B 
The features essential for physical interchangeability arc represented in figure 5. When Side A of the cartridge faces upwards, 
Side A of the disk faces downwards. Sides A and B of the case are identical as far as the features given here arc concemecl. 
The description is given for one side only. References to Sides A and B tan be changed to B or A respectively. 

Only the shutter and the slot for the shutter opener, described in 10.14 and 10.15 are not identical for both sides of the case. 

10.3.2 Reference axes and case reference planes 
There is a reference plane P for each side of the case. Esch reference plane P contains two orthogonal axes X and Y to which 
the dimensions of the case are referred. The intersection of the X and Y axes defines the centre of the location hole. The X 
axis extends through the centre of the alignment hole. 

10.4 Materials 
The case shaI1 be constructed from any suitable materials such that it meets the requirements of this International Standard. 
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10.5 Mass 
The mass of the case without the optica 

10.6 Overall dimensions 
Seefigure4. 

The total length of the case shall be 

L, = 153,O mm * 0,4 mm 

.I disk shal 1 not exceed 150 g. 

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

4 = 127,0 mm & 0,3 mm 

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

4 = 26,0 mm f: 0,3 mm 

The total width of the case shall be 

Ld = 1350 mm + Oqo m - 0,6 

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

Ls = 128,5 mm + ‘*’ IIMTI 
-03 

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

L6=65mmf0,2mm 

The width shall be reduced on the top by the radius 

R,=L, 

originating from a point defined by Ls and 

4 = 101,O mm * 0,3 mm 

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

RZ=l,5mm&0,5mm 

and the two comers at the bottom with a radius 

R, = 3,0 mm i 1,0 mm 

The thickness of the case shall be 

L,= 11,00mmf0,30mm 

The eight long edges of the case shall be rounded with a radius 

R 4 = 1,0 mm max. 

10.7 Location hole 
See figure 4. 

The centre of the location hole shall coincide with the intersection of the reference axes X and Y. It shall have a Square ferm 
with a side length of 

4 =4,10 mm ~~~IIITII 
9 

held to a depth of 

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

after which a cavity extends through to the alignment hole on the opposite side of the case. 
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The lead-in edges shall be rounded with a radius 

R, = 0,5 mm max. 

10.8 Alignment hole 
Seefigure4. 

The centre of the alignment hole shall lie on reference axis X at a distance of 

L,, = 122,0 mm k 0,2 mm 

from the reference axis Y. 

The dimensions of the hole shall be 
+ 0,oo L,,=4,lOmm -oo6 mm 

> 

L,, = 5,0 mm Tlt ~~lfn 
> 

held to a depth of L,,, after which a cavity extends through to the location hole on the opposite side of the case. 

The lead-in edges shall be rounded with radius R,. 

10.9 Surfaces on reference planes P 
See figures 5 a) and 5 b). 

The reference plane P for a side of the case shall contain four surfaces (S,, S,, S, and S,) on that side of the case, specified 
as follows: 
- Two circular surfaces S, and $. 

Surface S, shall be a circular area centred around the Square location hole and have a diameter of 

D, = 9,0 mm min. 

Surface S, shall be a circular area centred around the rectangular alignment hole and have a diameter of 

D, = 9,0 mm min. 
- Two elongated surfaces S, and S,, that follow the contour of the cartridge and shutter edges. 

Surfaces S, and S, are shaped symmetrically. 

Surface S, shall be defined by two circular sections with radii 

R, = 1,5 mm * 0,l mm 

with an origin given by 

L,, = 4,0 mm k 0,l mm 

L,, = 86,0 mm -f: 0,3 mm 

and 

R, = 1,5 mm k 0,l mm 

with an origin given by 

L16 = 1,9 mm k o,l mm 

L,, = 124,5 mm k 0,3 mm 

The arc with radius R, shall continue on the right hand side with radius 

+ 0,2 
Rs=134,0mm-07 mm 

> 
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which is a dimension resulting from L, + L,, + Rb with an origin given by L, and 4. A straight, vertical line shall smoothly 
join the arc of R, to the arc of R,. 

The left-hand side of S, shall be bounded by radius 

R, = 4,5 mm i: 0,3 mm 

which is a dimension resulting from L,, + L,, - R, with an origin given by 

L,, = 2,0 mm & 0,l mm 

Llg = 115,5 mm & 0,3 mm 

The left-hand side of the boundary shall be closed by two straight lines. The first one shall smoothly join the arc of R, to the 
arc of R,. The second one shall run from the left hand tangent of R, to its intersection with R,. Along the left hand side of 
surface S, there shall be a zone to protect S, from being damaged by the shutter. In Order to keep this zone at a minimum 
practical width 

R,, = 4,l mm max. 

This radius originates from the same Point as R,. 

10.10 Insertion slots and detent features 
See figure 6. 

The case shall have two symmetrical insertion Slots with embedded detent features. The Slots shall have a length of 

b. = 26,0 mm + 0,3 mm 

a width of 

bl = 6,0 mm ~~~ mm 
> 

and a depth of 

b2 = 3,0 mm & 0,l mm 

located 

b3 = 2,5 mm & 0,2 mm 

from reference plane P. 

The Slots shall have a lead-in chamfer given by 

L,, = 0,5 mm max. 

& = 5,0 mm max. 

The detent notch shall be a semi-circle of radius 

R,, = 3,0 mm + 0,2 mm 

with the origin given by 

b6 = 13,0 mm & 0,3 mm 

h7 = 2,0 mm + 0,l mm 

b3 = 140,O mm k 0,3 mm 

The dimensions of &,bb and b3 are interrelated, their values shall be such that they are all three within specification. 

10.11 Gripper slots 

See figure 7. 

The case shall have two symmetrical gripper Slots with a depth of 

b8 = 5,0 mm & 0,3 mm 

11 
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fi-om the edge of the case and a width of 

h9 = 6,0 mm =t 0,3 mm 

The upper edge of a slot shall be 

b. = 12,0 mm i 0,3 mm 

above the bottom of the case. 

10.12 Write-inhibit holes 
Seefigure8. 
Sides A and B shall each have a write-inhibit hole. The case shall include a device for opening and closing each hole. The 
hole at the left-hand side of Side A of the case, is the write-inhibit hole for Side A of the disk. The protected side of the disk 
shall be made clear by inscriptions on the case or by the fact that the device for Side A of the disk tan only be operated from 
Side A of the case. 

When writing and erasing on Side A of the disk arc not allowed, the write-inhibit hole shall be open all through the case. It 
shall have a diameter 

D, = 4,0 mm min. 

Its centre shall be specified by 

kl = 8,0 mm f: 0,2 mm 

bz= 11l,Ommf0,3 mm 

on Side A of the case. 

When writing and erasing are allowed on Side A of the disk, the write-inhibit hole shall be closed on Side A of the case, at a 
depth of typically Llo, i.e. the wall thickness of the case. In this state, the opposite side of the same hole, at Side B of the case, 

of Side B of the case by more than shall be closed and not recessed from the reference plane P 

b3 = 0,5 mm 

The opposite side of the write-inhibit hole for protecting 
specified by 4& and 

Side B of the disk shall have a diameter D,. Its centre shall be 

b4 = 11,O mm * 0,2 mm 

on Side A of the case. 

10.13 Media Sensor holes 
Seefigure9. 

There shall be two sets of four media Sensor holes. The set of holes at the lower left band comer of Side A of the case pertains 
to Side A of the disk. The holes shall extend through the case, and have a diameter of 

D, = 4,0 mm +OV3 - - 0,o 

the positions of their centres shall be specified by L32, L34 and 

bs = 19,5 mm * 0,2 mm 

&, = 17,0 mm f: 0-2 mm 

h7 = 23,0 mm * 0,2 mm 

b8 = 29,0 mm k 0,2 mm 

b9 = 93,0 mm * 0,3 mm 

L40 = 99,0 mm * 0,3 mm 

L,, = 105,O mm * 0,3 mm 

12 
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A hole is deemed to be open when there is no obstruction in this hole over a diameter 04 all through the case. 

A hole for Side A of the disk is deemed to be closed, when the hole is closed on both Side A and Side-B of the case. The 
closure shall be recessed from reference plane P by 

L42 = 0,l mm max. 

The holes are numbered consecutively from 1 to 4. Hole No. 1 is the hole closest to the left hand edge of the case. The optical 
disk cartridge according to this International Standard does not use any holes. All four holes shall be in the closed state. 

10.14 Head and motor window 
See figure 11. 

The case shall have a window on each side to enable the Optical head and the motor to access the disk. The dimensions arc 
referenced to a centreline, located at a distance of 

L4a = 61,0 mm * 0,2 mm 

to the left of reference axis Y. 

The width of the head access shall be 

Ls7 = 20,OO mm min. 

L48 = 20,OO mm min. 

and its height shall extend from 

Lss = 118,2 mm min. to 

Ljg=57,0 mm max. 

The four inside comers shall be rounded with a radius of 

R,, = 3,0 mm max. 

The motor access has a diameter of 

D, = 35,0 mm min. 

and its centre shall be defined by L46 and 

L,, = 43,0 mm * 0,2 mm 

10.15 Shutter 
See figure 12. 

The case shall have a spring-loaded, unidirectional shutter with an optional latch, designed to completely cover the head and 
motor windows when closed. A shutter movement of 41,5 mm min. shall be sufficient to ensure that the head and motor 
window is opened to the minimum size specified in 10.14. The shutter shall be free to slide in a recessed area of the case in 
such a way as to ensure that the Overall thickness shall not exceed L8. The spring shall be suffrciently strong to close a free- 
sliding shutter, irrespective of the orientation of the cartridge. 

The shutter opening forte shall be 3 N max. 

The right-hand side of the top of the shutter shall have a lead-in ramp with an angle 

A, = 25’ max. 

The distance from the reference planes P to the nearest side of the ramp shall be 

L52 = 3,0 mm max. 

10.16 Slot for shutter opener 
See figure 12. 
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The shutter shaI1 have only one slot in which the shutter opener of the drive tan engage to open the shutter. The slot shall be 
dimensioned as follows: When the shutter is closed, the vertical edge used to push the shutter open shall be located at a 
distance of 

L53 = 34,5 mm i 0,5 mm 

fiom reference axis Y on Side B of the case. 

The length of the slot shall be 

Ls4 = 45 mm * 0,l mm 

and the angle of the lead-out ramp shall be 

A3=52,50f7,5". 

The depth of the slot shall be 

Lss = 35 mm i: 0,l mm 

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

&=6,0mm ;;; mn 
9 

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

Ls7 = 3,0 mm max. 

10.17 Shutter Sensor notch 
See figure 10. 

The shutter sensor notch is used to ensure that the shutter is fully open after insertion of the Optical disk cartridge into the 
drive. Therefore, the notch shall be exposed only when the shutter is fully open. 

The dimensions shall be 

L43 = 35 mm & 0,2 mm 

L44 = 71,0 mm * 0,3 mm and 

L45 = 9,0 mm T:r nnn 
9 

The notch shall have a lead-out ramp with an angle 

A, =45"&2" 

10.18 User label areas 

See figure 14. 

The case shall have the following minimum areas for user labels: 

- on Side A and Side B: 35,O mm x 65,0 mm 
- on the bottom side: 6,0 mm x 98,0 mm 

These areas shall be recessed by O,2 mm min. Their positions are specified by the following dimensions and relations between 
dimensions (See figure 14). 

kl = 4,5 mm min. 

452’4il = 65,0 mm min. 

L64 -L63 = 35,0 mm min. 

L65 = 4,5 mm min. 

L66 -bi5 = 65,0 mm min. 

L67+L68 = 35,O mm min. 
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ts-h -L72 = 6,0 mm min. 

L4 -k9 -L70 = 98,0 mm min. 

11 Dimensional and physical characteristics of the disk 

11.1 Dimensions of the disk 

11.1.1 Outer diameter 
The outer diameter of the disk shall be 130,O mm nominal. The tolerante is determined by the movement of the disk inside 
the case allowed by 13.5 and 13.6. 

11.1.2 Thickness 
The total thickness of the disk outside the hub area shall be 3,20 mm max. 

11.1.3 Clamping zone 
Seefigm2. 
The outer diameter of the zone shall be 

06 = 35,0 mm min. 

The inner diameter of the zone shall be 

07 = 27,0 mm max. 

11.1.4 Clearance zone 
Within the zone defined by the outer diameter of the clamping zone (06) and the inner diameter of the Reflective Zone (see 
16.1) there shall be no projection from the disk reference plane in the direction of the Optical System of more than 0,2 mm. 

11.2 Mass 
The mass of the disk shall not exceed 120 g. 

11.3 Moment of inertia 
The moment of inertia of the disk shall not exceed 0,22 g*m2. 

11.4 Imbalance 
The imbalance of the disk shall not exceed 0,Ol g-m. 

11.5 Axial deflection 
The deviation of any point of the recording layer from its nominal position, in a direction normal to the disk reference plane, 
shall not exceed i: 0,30 mm for rotational frequencies of the disk up to 30 Hz. The deviation shall be measured by the optical 
System defined in 21.1.1 and 21.1.2. 

The nominal position of the recording layer with respect to the disk reference plane is determined by the nominal thickness of 
the Substrate and its index of refraction. 

11.6 Axial acceieration 
The acceleration of the recording layer along any fixed line normal to the disk reference plane shall not exceed 10 m/s2 in a 
band width from 30 Hz to 1,5 kHz for a rotational frequency of the disk of 30,O Hz & 0,3 Hz. The acceleration shall be 
measured by the optical System defined in 15.1.1 and 15.1.2. 

11.7 Dynamit radial runout 
The differente between the maximum and the minimum distance of any track from the axis of rotation, measured along a 
fixed radial line over one revolution of the disk, shall not exceed 50 um, as measured by the Optical System, for rotational 
frequencies of the disk up to 30 Hz. 
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11.8 Radial acceleration 
The acceleration of any track along a fixed radial line shall not exceed 3 m/s2 in a band width from 30 Hz to 1,s kHz, as 
measured by the Optical System, at a rotational frequency of the disk of 30,O Hz =t 0,3 Hz. 

11.9 Tilt 
The tilt angle, defined as the angle which the normal to the entrance surface, averaged over a circular area of 1 mm diameter, 
makes with the normal to the disk reference plane, shall not exceed 5 mrad in the operating environment. 

12 Drop test 
The Optical disk cartridge shall withstand dropping on each surface and on each comer from a height of 760 mm on to a 
concrete floor covered with a vinyl layer 2 mm thick. The cartridge shall withstand all such impacts without any functional 
failure. 

13 Interface between disk and drive 

13.1 Clamping technique 
Radial positioning of the Optical disk shall be provided by the centring of the axle of the spindie in the centre hole of the hub. 

The tumtable of the drive spindle shall support the disk in the clamping Zone, deterrnining the axial position of the disk in 
the case. 

A clamping forte shall be provided by the attraction between magnets in the spindle and a magnetizable ring in the hub. 

13.2 Dimensions of the hub 
See figure 1. 

13.2.1 Outer diameter of the hub 
This diameter shall be 

Dg = 25,0 mm + *‘* IIIII - 0.2 

13.2.2 Height of the hub 
This height shall be 

~hl = 2,2 mm + *** tlpn - 0.2 

13.2.3 Diameter of the centre hole 
The diameter of the centre hole shall be 

Dg = 4,004 mm + ***12- - 0,m 

13.2.4 Height of the top of the centre hole at diameter 09 
The height of the top of the centre hole at diameter Dg measured above the disk reference plane, shall k 9 

h2 = 2,0 mm min. 

13.2.5 Centring length at diameter Dg 
This length shall be 

h3 = 0,5 mm min. 

The hole shall have a diameter larger than, or equal to, Dg between the centring length and the disk reference plane. The hole 
shall. extend through the Substrate. 
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13.2.6 Cbamfer at diameter Dg 
The height of the outer chamfer of the centre hole of the hub shall be 

h4 = 0,2 mm max. 

The angle of the chamfer shall be 45O, or a corresponding full radius shall be used. 

13.2.7 Chamfer at diameter Ds 
The height of the chamfer at the rim of the hub shall be 

h5 = 0,2 mm ‘,o’ 11pn 
T 

The angle of the chamfer shall be 45’, or a corresponding full raclius shall be used. 

13.2.8 Outer diameter of the magnetizable ring 
This diameter shall be 

Dlo = 19,0 mm min. 

13.2.9 Inner diameter of the magnetizable ring 
This diameter shall be 

Dr1 = 8,0 mm max. 

13.2.10 Thickness of the magnetizable material 
This thickness shall be 

h6 = 0,5 mm min. 

13.2.11 Position of the top of the magnetizable ring relative to the disk reference plane 
This position shaI1 be 

h7 = 2,2 mm + *‘* m - 0,I 

13.3 Magnetizable material 
The magnetizable material shaI1 be ferritic stainless steel (ISO 683-13, Type 8) or any suitable material with similar magnetic 
characteristics. 

13.4 Clamping forte 
The clamping forte exerted by the spindle shall be less than 14 N. 

13.5 Capture cylinder for the hub 
See figure 13. 

The Capture cylinder is defined as the volume in which the spindie tan expect the centre of the hole of the hub to be at the 
maximum height of the hub, just Prior to 
cavity in the case. This cylinder is referred 

Capture. The size of the cylinder limits the allowable play of the disk inside its 
to perfectly located and PerfecUY sized alignment and location pins in the drive, 

and includes tolerantes of dimensions of the case and the disk between the two pins mentioned and the centre of the hub. The 
bottom of the cylinder is parallel to the reference plane P, and shall be located at a distance of 

L58 = 0,s mm min. 

above the reference plane P of Side B of the case when Side A of the disk is to be used. The top of the cylinder shall l)e 
located at a distance of 

L59 = 4,3 mm max. 

above the same reference plane. The diameter of the cylinder shall be 
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012 = 3,0 mm max. 

Its centre shall be defined by the nominal values of L46 and L5 1. 

13.6 Disk position in the operating condition 
See figure 13. 

When the disk is in the operating condition within the drive, the position of the active recording layer shall be 

&O = 5,35 mm f: 0,15 mm 

above reference plane P of that side of the case that faces the Optical System. Moreover, the torque to be exerted on the disk in 
Order to maintain a rotational fkquency of 30 Hz shall not exceed 0,Ol Nem, when the axis of rotation is within a circle with 
a diameter of 

D13 = 0,2 mm max. 

and a centre given by the nominal values of L46 and L5 1. 
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Figure 2- Hub dimensions 
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Figure 3 - Perspective view of the case 

20 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 13
48

1:1
99

3

https://standardsiso.com/api/?name=991dad0ba6fcf4e8007f0d863fe7feb4


Isomc 13481:1993 (E) 

X 

4 
L 6 

R 4 Y 

P 

2 

. 
I 

A-A (2 : 1) 

L 9 -* 

L 9 

Location hole 

Ahgnment hole 

Figure 4 - Overall dimensions and reference axes 
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Figure 5 a) - Surfaces S,, S,, S, and S, of the reference plane P 
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Figure 5 b) - Detail of surface S, 
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Figure 6 - Insertion slot and detent 
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Figure 9 - Media ID Sensor holes 
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LS I 1, L Ck 1 1 

Figure 10 - Shutter Sensor notch viewed from Side A 

28 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 13
48

1:1
99

3

https://standardsiso.com/api/?name=991dad0ba6fcf4e8007f0d863fe7feb4


ISOIIEC 13481:1993 (E) 

, 
\ 

r 
m 

Figure 11 - Head and motor window 
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Figure 12 - Shutter opening feature 
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Figure 13 - Capture cylinder for the hub 
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L 61 

Figure 14~ - User Iabel area on Side A 
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Figure 14 - User label area 
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14 Characteristics of the Substrate 

14.1 Index of refraction 
Within the Formatted Zone (see 16.1) the index of refraction of the Substrate shaI1 be within the range from 1,46 to 160. 

14.2 Thickness 
The thickness of the Substrate within the Formatted Zone shall be: 

3 
0,5093x+x 

n2+0,2650 
rmn +0,05mm 

n -1 n2+0,5929 

where n is the index of refraction. 

Section 3 - Format of information 

15 Track geometry 

15.1 Track shape 
Esch track shall form a 360’ turn of a continuous spiral. 

15.2 Direction of rotition 
The disk shall rotate counter-clockwise as viewed by the objective lens. The tracks shall spiraI outwards. 

15.3 Track pitch 
Except in the Control Track PEP Zone, the track pitch shall be 1,5 pm. Track to tack variations shall not exceed & 0,04 um. 
Cumulative average over 100 tracks shall not exceed 0,Ol um. 

15.4 Track number 
Esch track shall be identified by a track number. Track 0 shall be located at radius 30,OO mm f: 0,lO mm. The track numbers 
of tracks located at radii larger than that of track 0 shall be increased by 1 for each track. The track numbers of tracks located 
at radii smaller than that of track 0 shall be negative and decrease by 1 for each track. Track-l is indicated by (FF)(FF). 

16 Track format 

16.1 Formatted Zone 
The Formatted Zone shall extend from radius 27,00 mm to radius 61,00 mm and shall be divided as follows. Dimensions are 
given as reference only, and are nominal locations. 

Reflective Zone 27,00 mm to 29,00 mm 

Control Track PEP Zone 29,00 mm to 29,50 mm 

Transition Zone For SFI? 2950 mm to 2952 mm 

Inner Control Track SFP Zone 29,52 mm to 29,70 mm 

Inner Manufacturer Zone 29,70 mm to 29,95 mm 

DMA Zone 29,95 mm to 30,OO mm 

User Zone 30,OO mm to 60,OO mm 

Outer Manufacturer Zone 60,OO mm to 60,15 mm 

Outer Control Track SFP Zone 60,15 mm to 60,50 mm 
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Lead-Out Zone 6050 mm to 61,00 mm 

This International Standard does not specify the formst of the Reflective Zone, except that it shall have the same recording 
layer as the remainder of the Formatted Zone. 

The Transition Zone For SFP is an area in which the format changes from the Control Track PEP Zone without servo 
information to a zone including servo information. 

The Inner Control SFP shall extent from radius 29,52 mm to 29,70 mm. A track in the Inner Control Track SFP &ne shall 
contain the same amount of sectors as the first track in the User Zone. 

The Inner Manufacturer Zone is provided to allow the media 
operations, in an area located away from recorded information. 

manufacturer to perform tests on the disk, including write 

DMA Zone is used to store defect management information. In this Zone, the information in the tracks from track -9 to track - 
2 is used for defect management. No other Track in the DMA zone is not used. A track in the DMA Zone shall contain the 
same amount of sectors as the first track in the User Zone. 

The User Zone shall Start with track 0 and end with track N. N being either track 20 009 or 20 010. Disks with sector sizes of 
512 bytes have 20 010 user tracks, disk with 1 024 byte sectors have 20 009 User tracks. 

The User Zone shaI1 divided into either 17 or 30 zones. Disks with 512 byte sectors shall have 30 zones, disks with 1 024 byte 
sectors shall have 17 zones. Esch band shall contain the same number of tracks. Disks with 512 byte sectors shall contain 667 
tracks per Zone, disks with 1024 byte sectors shaI1 contain 1 177 tracks per 17 Zone. 

The zone located at radius 30 mm shall be called zone 0. A track in zone 0 shall contain 17 sectors for disks with 1 024 byte 
sectors and 31 sectors for disks with 5 12 byte sectors. To accommodate zone boundary conditions, the first and the last track 
of each zone is not used. This allows for switching of data rates between zones. 

For disks of Type WO, the User Zone shall be used according to 19.1 and 19.2 of this International Standard. 
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Table 1 - Layout of the User Zone for disks with 5120byte sectors 

Zone 
number 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Tracks/ 
Zone 

667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 
667 

Seetors/ 
Track 

Grst Track 
in Zone 

Data rate 
M bit& 

1800 rpm) 

31 0 5,55 
32 667 5,73 
33 1 334 5,91 
34 2001 6,09 
35 2668 6,27 
36 3 335 6,45 
37 4002 6,62 
38 4669 6,80 
39 5 336 6,98 
40 6003 7,16 
41 6 670 7,34 
42 7 337 7,52 
43 8004 7,70 
44 8671 7,88 
45 9 338 8906 
46 10 005 8,24 
47 10 672 8,41 
48 11339 8,59 
49 12 006 8,77 
50 12 673 8,95 
51 13 340 9,13 
52 14 007 9,31 
53 14 674 9,49 
54 15 341 9.67 
55 16 008 9,85 
56 16 675 10,03 
57 17 342 10,21 
58 18009 10,38 
59 18 676 10,56 
60 19 343 10,74 
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Tabie 2 - Layout of the User Zone for disks with 1024.byte sectors 

Zone 
number 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Tracks/ 
Zone 

1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 
1 177 

Seetors/ 
Track 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

First Track 
in Zone 

0 
1 177 
2 354 
3531 
4 708 
5 885 
7062 
8 239 
9 416 
10 593 
11770 
12 947 
14 124 
15 301 
16 478 
17 655 
18 832 

Data rate 
Mbits/s 

(1800 rpm) 

5,55 
5,88 
6,20 
6,53 
6,85 
7,18 
7,5 1 
7,83 
8,16 
8,49 
8,81 
9,14 
9,47 
9,79 
10,12 
10,44 
10,77 

The Outer Manufacturer Zone shall comprise 95 tracks and shall begin one track after the last User track (track N, sec bytes 
384, 385 of the SFP Zone). Tracks (N+9) to (N+95) arc reserved for testing by the manufacturer. A track in the Outer 
Manufacturer Zone shall contain the same amount of sectors as the last track in the User Zone. 

The Outer Control Track SFP Zone shall begin at track N+96 (see bytes 8,9 in the PEP Zone) and shall continue up to radius 
6O,50 mm. A track in the Outer Control Track SFP Zone shall contain the same amount of sectors as the last track in the 
User Zone. 

The Lead-Out Zone shall be used positioning purposes only. 

From radius 29,52 mm to radius 61,00 mm the Formatted Zone shall be provided with tracks containing servo and address 
information. 

16.2 Control tracks 
The three zones 

- Control Track PEP Zone 
- Inner Control Track SFP Zone 
- Outer Control Track SFP Zone 

shall be used for recording control track information. 

The control track information shall be recorded in two different forrnats, the first formst in the Control Track PEP Zone, and 
the second in the Inner and Outer Control Track SFP Zones. 

The Control Track PEP Zone shall be recorded using low frequency Phase-encoded modulation. 

The Inner and Outer Control Track SFP Zones shall each consist of a band of tracks recorded by the same modulation method 
and format as is used in the User Zone. 
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16.3 Control Track PEP Zone 
This zone shall not contain any servo information. All information in it shaI1 be pre-recorded in Phase-encoded modulation. 
The marks in all tracks of the PEP Zone shall be radially aligned, so as to allow information recovery from this zone without 
radial tracking being established by the drive. 

16.3.1 Recording in the PEP Zone 
In the PEP Zone there shall be 561 to 567 PEP bit cells per revolution. A PEP bit cell shall be 656 & 1 Charme1 bits long. A 
PEP bit is recorded by writing marks in either the first or the second half of the cell. 

A mark shall be nominally two Charme1 bits long and shall be separated from adjacent marks by a space of nominally two 
Charme1 bits. 

A ZERO shall be represented by a Change from marks to no marks at the centre of the cell and a ONE by a Change from no 
marks to marks at this centre. 

PEP bit cell with a recordod ZERO 

1/2 PEP bit cell 

2 PEP bits 

PEP bit cell with a recorded ONE 

1/2 PEP bit cell 

Figure 15 - Example of Phase-encoded modulation in the PEP Zone 

16.3.2 Cross-track loss 
The density of tracks and the shape of marks in the PEP Zone shall be such that the Cross-track loss meets the requirement 

l I mmax 

I mmin, 
< 2,0 

The Signal 1 is obtained from Charme1 1 (sec clause 9). The Signal Im is the maximum amplitude in a group of three 
successive marks. 1- is the maximum value and I-, is the minimum value of & obtained over one revolution. 1- 
shall be greater than 0,4 I,, where I, is the Signal obtained from Charme1 1 in an unrecorded ungrooved area. The effect of 
defects shaI1 be ignored. 
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Figure 16 - Path of the laser beam when crossing tracks and the resulting PEP Signals 

16.3.3 Format of the tracks of the PEP Zone 
Esch track in the PEP Zone shall have three sectors as shown in figure 17. The numbers below the Felds indicate the number 
of PEP bits in each field. 

One revolution period (3 sectors) 

Seetor GaP Seetor GaP Seetor GaP 
r 1 l 

177 177 177 

Figure 17 - Track format in the PEP Zone 

The gaps between sectors shall be unrecorded areas having a length corresponding to 10 to 12 PEP bits. 

163.3.1 Format of a sector 
Esch sector of 177 PEP bits shall have the following layout. 

One sector (177 bits) 

1 
Preambk Sync Seetor numbel Data CRC 

/ b 

16 1 8 144 8 

Figure 18 - Seetor format in the PEP Zone 

16.3.3.1.1 Preamble field 
This field shall consist of 16 ZERO bits. 

16.3.3.1.2 Sync field 
This field shall consist of 1 ONE bit. 
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1633.13 Seetor Number field 
This field shall consist of eight bits specifying in binary notation the sector number from 0 to 2. 

16.3.3.1.4 Data field 
This field shall comprise 18 8-bit bytes numbered 0 to 17. These bytes shall specify the following. 

Byte 0 

bit 7 shall always be set to ZERO 

bits 6 to 4 shall be set to 010 indicating Zoned Constant Angular Velocity (ZCAV) 

Other settings of these bits are prohibited by this International Standard (sec also annex C). 

bit 3 shall be set to ZERO 

bits 2 to 0 shall always be set to 000 indicating RLL (2,7) mark position modulation. 

Other settings of these bits are prohibited by this International Standard. 

Byte 1 

bit 7 shall be set to ZERO 

bits 6 to 4 specify the error correction Code: 

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

Other settings of these bits are prohibited by this International Standard 

bit 3 shall be set to ZERO 

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

256 x 2n 

Values of n other than 1 or 2 are prohibited by this International Standard. 

Byte 2 

This byte shall specify in binary notation the number of sectors in track 0. 

Byte 3 

This byte shall give the manufacturer’s specification for the baseline reflectance R of the disk when measured at a nominal 
wavelength of 780 nm. It is specified as a number n between 10 and 34 such that 

n=lOOR 

Byte 4 

This byte shall specify that the recording is on-land and it shall indicate the Signal amplitude of the pre-recorded marks. 

bit 7 shall be set to ZERO to specify on-land recording. 

The absolute value of the Signal amplitude is given as a number n between -20 and -50, such that 
n = -50 (Ip / IJ 

where It, is the Signal from Channel 1 from the low fi-equency pre-recorded marks and I, is the Signal from 
an unrecorded, ungrooved area. 

bits 6 to 0 

Byte 5 

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

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

This byte shd specify in binary notation a number n representing 20 times the maximum read power expressed in milliwatts 
which is permitted for reading the SFP Zone at a rotational 6equency of 30 Hz and a wavelength of 780 nm. This number n 
shall be between 0 and 40. 

Byte 7 

The byte shall specify the media type. 

0010 0000 shall mean a rewritable Optical disk cartridge according to this International Standard. 

00010001 shall mean an Optical disk cartridge with write-once functionality according to this International Standard. 

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

Byte 8 

This byte shall specify the most significant byte of the track number of the track in which the Outer Control Track SFP Zone 
Starts. 

Byte 9 

This byte shall specify the least significant byte of the track number in which the Outer Control Track SFP Zone starts. 

Bytes 10 to 13 

These bytes shall be set to (FF). 

Bytes 14 to 17 

The contents of these bytes are not specified by this International Standard, they may be used for a manufacturer’s 
identification. They shall be ignored in interchange. 

16.3.3.1.5 CRC 
The eight bits of the CRC shall be computed over the Seetor Number field and the Data field of the PEP sector. 

The generator polynomial shall be 

The residual polynomial R(x) shall be 

;=151 . 
R(x) = c äl2 

i=144 

where ai denotes a bit of the input data and ai an inverted bit. The highest Order bit of the Seetor Number Geld is alsl. 

The eight bits ck of the CRC are defined by 

k=7 
Reh) = &kXk 

k=O 
where c7 is recorded as the highest Order bit of the CRC byte of the PEP sector. 
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16.3.3.2 Summary of the format of the Data field of a sector 

Table 3 - Format of the Data field of a sector of the PEP Zone 

0 

1 

Format 

0 

ZCAV 

ECC Code 

0 

0 

Modulation Code 

Number of User Bytes 

2 1 Number of sectors on track 0 

LorG 1 

Base line reflectance at 780 nm 

Amplitude and polarity of pre-formatted data 

5 
6 

m or (FF) 
Maximum read power for the SFP zone at 30 Hz and 780 nm 

ll 7 I Media Type 

II 8 1 Start track of outer SFP Zone, MSB of track number 

Start track of outer SFP Zone, LSB of track number 

ll 14 I Not specified, ignored in interchange 

15 1 Not specified, ignored in interchange 

16 I Not specified, ignored in interchange 

17 I Not specified, ignored in interchange 
d 

16.4 Control Track SFP Zones 
The two Control Track SFP Zones shall be pre-recorded in the Standard User Data Format (See 17). The pre-recorded data 
marks shall satisfy the requirements for the VFO and ID Signals specified in 20.2.2. 

Esch sector of the SFP Zones shall include 512 bytes of information numbered 0 to 5 11 and grouped in five sections, as 
follows 

- a duplicate of the PEP information (18 bytes); 
- media information (366 bytes); 
- System information (64 bytes); 
- bytes reserved for future standardization (32 bytes); 
- contents not specified by this International Standard (32 bytes). 

In the case of 1 024-byte sectors these fiist 512 bytes shall be followed by 5 12 (FF)-bytes. 

The DMP bytes of each sector may not conform to this International Standard. 

16.4.1 Duplicate of the PEP information 
Bytes 0 to 17 shall be identical with the 18 bytes of the Data field of a sector of the PEP Zone (sec 16.3.3.1.4). 
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16.5 Media information 
Bytes 18 to 359 specify read and write Parameters at three laser wavelengths L, = 825 nm, 4 = 780 nm and 4 For each 
wavelength the baseline reflectance R,, R, or R, is specified. The read and write powers are specified for four different 
rotational frequencies N, = 30 Hz, N2 = 40 Hz, N, and N, for each wavelength. For each value of N four sets of write powers 
are given: three sets for constant pulse width and one set for constant power. Esch set contains three values for the inner, 
middle and outer radius. 

Bytes 18 to 27, Bytes 31 to 34, bytes 44 to 47, bytes 132 to 141, bytes 145 to 147, bytes 158 to 161 and bytes 360 to 383 are 
mandatory. They shall specify the conditions for 

L, = 825 nm and N, = 30 Hz and 

&=780nmandN1=30Hz 

Bytes 35 to 40 are optional, they shall either contain the information specified or be set to (FF). 

Bytes 28 to 30, bytes 41 to 43, bytes 48 to 131, bytes 142 to 144, bytes 148 to 157 and bytes 162 to 359 are optional. They 
shall either specify the information indicated or be set to (FF). 

All values specified in bytes 18 to 359 shall be such that the requirements of clauses 14 and 15 arc met. 

Byte 18 

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

n = 1/5 L, 

This byte shall be set to n = 165 for ODCs according to this International Standard. 

Byte 19 

This byte shall specify the baseline reflectance R, at wavelength L, as a number n between 10 and 34 such that 

n=lOOR1 

Byte 20 

This byte shall specify the rotational frequency NI in hertz as a number n such that 

This byte shall be set to n = 30 for ODCs according to this International Standard. 

Byte 21 

This byte shall specify the maximum read power P,, in milliwatts, for the User Zone as a number n between 0 and 40 such 
that 

n = 20 P, 

The following bytes 22 to 30 specify, at constant pulse width, the write 
of the disk. P, is expressed as a number n between 0 and 255 such that 

power P, in milliwatts indicated by the manufacturer 

n=5P, 

In these bytes T’ Stands for the constant pulse width, T for the time length of one Channel bit and r for the radius considered. 

Byte 22 

This byte shall specify P, for 

T’=Txl,OO 

r=30mm 

Byte 23 

This byte shall specify P, for 

T’=Tx 1,00 
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r=45mm 

Byte 24 

This byte shall specify P, for 

T’= Tx 1,OO 

r=60mm 

Byte 25 

This byte shall specify P, for 

T’= T x 0,50 

r=30mm 

Byte 26 

This byte shall specify P, for 

T’ = T x 0,50 

r=45mm 

Byte 27 

This byte shall specify P, for 

T’ = T x 0,50 

r=60mm 

Byte 28 

This byte shall specify P, for 

T’ = T x 0,25 

r=30mm 

Byte 29 

This byte shall specify P, for 

T’ = T x 0,25 

r=45mm 

Byte 30 

This byte shall specify Pw for 

T’ = T x 0,25 

t=6Omm 

Byte 31 

This byte shall specify a constant write power P,, in milliwatts, as a number n between 0 and 255 such that 

n = 5P, 

Byte 32 

This byte shall specify the write pulse width 7’t,, in nanoseconds, expressed by a number n between 0 and 255 such that 

n = TP 

for the constant write power specified by byte 31 and at a radius r = 30 mm. 

Byte 33 

This byte shall specify the write pulse width TP, in nanoseconds, expressed by a number n between 0 and 255 such that 
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n 

for the constant 

= TP 

write power specified by byte 31 and at a radius r = 45 mm. 

Byte 34 

This byte shall specify the write pulse width TP, in nanoseconds, expressed by a number n between 0 and 255 such that 

n = TP 

for the constant write power specified by byte 31 and at a radius r = 60 mm. 

The following bytes 35 to 43 specify, at constant pulse width, the erase power PE in milliwatts indicated by the manufacturer 
of the disk. PE is expressed as a number n between 0 and 255 such that 

n = 5P E 

Byte 35 

This byte shall specify PE for 

T’=Txl,OO 

r=30mm 

Byte 36 

This byte shall specify PE for 

T’=Txl,OO 

r=45mm 

Byte 37 

This byte shall specify P, for 

T’=Tx 1,OO 

r=6Omm 

Byte 38 

This byte shall specify PE for 

T’ = T x 0,50 

r=30mm 

Byte 39 

Chis byte shdl specify PE for 

T’ = T x 0,50 

r=45mm 

Byte 40 

This byte shall specify PE for 

T’ = T x 0,50 

r=60mm 

Byte 41 

This byte shall specify PE for 

T’ = T x 0,25 

r=30mm 
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Byte 42 

This byte shall spe~ify PE for 

T’ = T x 0,25 

r=45mm 

Byte 43 

This byte shall specify PE for 

T’ = T x 0,25 

r=60mm 

Byte 44 * 

This byte shall specify the erase power expressed as a number n equal to five times its value in milliwatts. If the value of 
byte 44 equals 0, then bytes 45 to 47 below specify in the same manner the erase power for a d.c. erase instead of the erase 
pulse width. The erase pulse width is an absolute unsigned number expressed in nanoseconds. 

Byte 45 

Erase pulse width/power 

EP,r=30mm 

Byte 46 

Erase pulse width/power 

EP,r=45mm 

Byte 47 

Erase pulse width/power 

EP,r=60mm 

Byte 48 

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

n=Nz 

If this byte is not set to (FF), n shall be set to 40 for ODCs according to this International Standard. 

Byte 49 

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

n = 20 P, 

Bytes 50 to 62 

For the values specified in bytes 18, 19,48 and 49, bytes 50 to 62 shall specify the Parameters indicated in bytes 22 to 34. 

Bytes 63 to 75 

For the values specified in bytes 18, 19,48 and 49, bytes 63 to 75 shall specify the Parameters indicated in bytes 35 to 47. 

Byte 76 

This byte shall specify, at wavelength L, rotational frequency N,, in hertz, expressed as a number n between 0 and 255 such 9 
that 

n=N3 
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Byte 77 

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

n=20P3 

Bytes 78 to 90 

For the values specified in bytes 18, 19,76 and 77, bytes 78 to 90 shall specify the Parameters indicated in bytes 22 to 34. 

Bytes 91 to 103 

For the values specified in bytes 18, 19,76 and 77, bytes 91 to 103 shall specify the Parameters indicated in bytes 35 to 47. 

Byte 104 

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

n=Nq 

Byte 105 

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

n=20P4 

Bytes 106 to 118 

For the values specified in bytes 18, 19, 104 and 105, bytes 106 to 118 shall specify the Parameters indicated in bytes 22 to 
34 . 

Bytes 119 to 131 

For the values specified in bytes 18, 19, 104 and 105, bytes 119 to 131 shall specify the Parameters indicated in bytes 35 to 
47 . 

Byte 132 

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

n = 1/5 L, 

If this byte is not set to (FF), n shall be set to 156 for ODCs according to this International Standard. This value indicates that 
the actual wavelength equals 780 nm k 15 nm. 

Byte 133 

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

n=100R2 

Bytes 134 to 245 

The allocation of information to, or the setting of, these bytes shall correspond to those of bytes 20 to 13 1. The values 
specified shall be for 4 (byte 132) and R, (byte 133). 

Byte 246 

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

n= 1155 

Byte 247 

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

n=100R3 
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Bytes 248 to 359 

The allocation of information to, or the setting of, these bytes shall correspond to those of bytes 20 Io 131. The values 
specified shall be for 4 (byte 246) and R, (byte 247). 

Bytes 360 to 363 

These bytes shall be set to (FF). 

(See also annex C). 

Byte 364 

This byte shall specify the polarity of the figure of merit. When set to (00) it shall mean that this polarity is positive (the 
direction of Kerr rotation due to the written mark is clockwise). 

When set to (01) it shall mean that this polarity is negative. 

Byte 365 

This byte shall specify the figure of merit F as a number n between 17 and 52, such that 

n=lOOOOF 

Bytes 366 to 383 

These bytes shall be set to (FF). (See also annex C) 
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Table 4 - Summary of media information 
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I N 

f 
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Cmst. (31) Const 
PW pE (44) (360) to (363) 

R1 

f 

(19) 
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(W 
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. . 
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(34) (47) (366) to (385) 
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(36) 07) 
N, - P - r (106) to (118) 

ww (103 

Nl - Pr - 

4 

(136) to (148) 

WV (W 

N2 - 5 - (164) to (176) 

(162) (163) 

N3 - P - r (192) to (204) 

(190) ww 

N4 - Pr - (220) to (232) 

wo (218) 

Nl - P - r (250) to (262) 

WV (24% 

- N, - Pr (278) to (290) 

(276) (2m 

N, - P - f (306) to (318) 

WV ew 

N, - P - f (334) to Pw 

(332) (333) 

(63) to (75) 

(91) to (103) 

(149) to (161) 

(177) to (189) 

(205) to (217) 

(233) to (245) 

(263) to (275) 

(291) to (303) 

(319) to (331) 

(347) to (359) 

16.6 System Information 
Bytes 384 and 385 arc mandatory, they shall specify in binary notation the track number N of the last track of the User Zone. 
The total number of tracks in this zone is (N+l). 

Byte 384 

This byte shall specify the most significant byte of this number. 
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Byte 385 

This byte shall specify the least significant byte of this nuanber. 

Bytes 386 to 393 

These bytes shall be set to (FF). 

Bytes 394 to 447 

These bytes shall be set to (FF). 

16.7 Uospecifkd content 
The contents of bytes 448 to 5 11 are not specified by this International Standard. They shaI1 be ignored in interchange. 

16.8 Requirements for interchange of a user-recorded cartridge 
An interchanged Optical disk cartridge according to this International Standard shall satisfy the following requirements on all 
tracks in the User Zone (see annex K). 

16.8.1 Requirements for reading 
The data recorded on the disk shall be readable under the read conditions specifkd in bytes 18 to 21 of the SFP Zone. 

16.8.2 Requirements for writing and erasing 
Data may be recorded on the disk under the write and erase conditions specified in bytes 18 to 47 of the SFP Zone or under 
the write conditions specified in some or all of the bytes 48 to 346 if provided. In either case the so recorded data shall satisfy 
the requirement of 16.8.1. 

. 
17 Seetor format 
Seetors shaI1 have one of the two layouts shown in figure 19 and figure 20 depending on the number of user bytes in the Data 
field (see 17.11). On the disk 8-bit bytes shall be represented by Channel bits (see 18). 

In figure 19 and figure 20 the numbers above and below the fields indicate the number of bytes in each field. 
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PRE-FORMATTED 
HEADER 

1 

FLAG FIELD DATA FIELD BUFFER 

5 

’ ,“;, , AM4M ,D, E;iErER 1274 2o - 

TRACK NO. SECTOR NO. CRC 

4 

2 1 2 

FLAG FIELD 

1 3 5 3 2 

DATA FIELD 

12 3 1 259 

Figure 19 - Seetor format for 1024 user bytes 
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x 746 z 
SM PRE-FORMATI=ED FLAG FIELD DATA FIELD BUFFER 

HEADER 
t \ 

PRE-FORMAITED HEADER 

r / 

VFO VFOl AM 1 AM ID1 ID1 VF02 AM VF02 AM ID2 ID2 VF02 VF02 AM ID3 PA 1 PA 

/ 

TRACK NO. SECTOR NO. CRC 

\ 

FLAG FIELD 

-1 

1 3 5 3 2 

DATA FlELD 

12 3 650 

Figure 20 - Seetor fomat for 512 user bytes 

17.1 Seetor Mark (SM) 
The Seetor Mark shall have a length of 5 bytes and shall consist of pre-recorded, continuous, long marks of different Channel 
bit lengths followed by a lead-in to the VFO, field. This Pattern does not exist in data. 

The Seetor Mark Pattern shall be as shown in figure 21, where T corresponds to the time length of one Channel bit. The 
Signal obtained from a mark is less than a Signal obtained from no mark. The long mark Pattern shall be followed by the 
Channel bit Pattern: 00X0010010 where X tan be ZERO or ONE. 
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NO MARK 

00x0010010 

MARK 

10T 
1 

\ 
6T 14T 6T 6T 

LONG MARK PATTERN 

10T 
1 

SECTOR MARK 

Figure 21- Seetor Mark Pattern 

17.2 VFO areas 
There shall be four areas designated WO,, VFO, and VFO, to leck up the VFO. The recorded information for VFO, and 
WO, is identical in length and Pattern. WO, shall be recorded with one of two Patterns differing only in the first bit and 
shall be 4 bytes shorter than VFO, and VFO,. 

Since there are three ID Felds, and RLL (2,7) modulation coding is used, the Pattern Chosen for each WO, will depend on 
the last byte of the CRC recorded in the preceding ID Geld (see 18). 

The continuous Channel bit Pattern for VFO areas shall be: 

VFO, : 192 Charme1 bits = 01001001001 . . . . 010010 
WO, : 128 Charme1 bits = 10010010010 . . . . 010010 
WO, : 128 Channel bits = 00010010010 . . . . 010010 
VFO, : 192 Charme1 bits = 01001001001 . . . . 010010 

17.3 Address Mark (AM) 
The AM is a Charme1 bit Pattern not used in RLL (2,7) and is a run-length Violation for RLL (2,7). This 16.bit Channel bit 
Pattern shall be 

0100 looo 0000 0100 

17.4 ID and CRC 
This field shall consist of five bytes. 

1st Byte 

This byte shall specify the most significant byte of the track number. 

2nd Byte 

This byte shall specify the least significant byte of the track number. 

3rd Byte 

bits 7 and 6 shall specify the ID number: 

when set to 00 shall mean the ID, field, 
when set to 01 shall mean the ID, field, 
when set to 10 shall mean the ID, field. 

bits 5 to 0 shall specify the sector number in binary notation. 
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4th and 5th Bytes 

These two bytes shaI1 specify a 16-bit CRC computed over the first three bytes of this field (sec annex E). 

17.5 Postamble (PA) 
This field shall be an area equal in length to 16 Charme1 bits following the ID, field. Due to the use of the RLL (2,7) 
encoding scheme (see 18), the framing of the last byte of the CRC in the ID, field is uncertain within a few bit times. The 
Postamble allows the last byte of the CRC to achieve closure and permits the ID field to end always in a predictable manner. 
This is necessary in Order to locate the following field (ODF) in a consistent manner. 

17.6 Offset Detection Flag (ODF) 
This field shall be an area equal in length to 32 Channel bits with neither grooves nor pre-formatted data. 

17.7 QP 
This field shall consist of an unrecorded area equal in length to 32 Channel Ms. 

17.8 mag 
The content of this field is not specified by this International Standard, it shall be ignored in interchange. This field is 
included in the sector formst only for compatibility with the sector formst of ISO/IEC 9171-2 where its content is specified. 

17.9 Auto Laser Power Control (ALPC) 
This Geld shall consist of an unrecorded area of two bytes equal in length to 32 Channel bits. It is intended for testing the 
laser power level. 

17.10 Sync 
This field shall have a length equal to 48 Channel bits. It shall be recorded with the Channel bit Pattern: 

010000100100001000100010010001001000001001001000 

17.11 Data field 
This field shall consist of either 

1 259 bytes comprising 

1024 User bytes 
223 bytes for CRC, ECC and Resync 
12 bytes for control information 

650 bytes comprising 

5 12 user bytes 
124 bytes for CRC, ECC and Resync 
12 bytes for control information 
2 (FF)-bytes. 

The disposition of these bytes in the Data field is specified in annex F. 

17.11.1 User bytes 
These bytes are at the disposal of the User for recording information. There are 1 024 or 512 such bytes depending on the 
sector formst. 

17.11.2 CRC and ECC 
The computation of the check bytes of the CRC and ECC shall be as specified in annex F. 
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17.11.3 Bytes for control information 
This 12.byte field is intended to prevent inadvertent write operations over previously written data. When the sector does not 
contain user data, this field shall be unrecorded. When the sector does contain user data, the bytes of this field shall be set to 
(FF) . 

17.11.4 Last bytes of the Data field of the 512-byte sector format 
The last two bytes of the Data field of the 512.byte sector format shall be set to (FF). 

17.11.5 Resync 
The Resync fields shall be inserted between the bytes of the Data field as specified in annex G. 

17.12 Buffer 
This field shall have a nominal length equal to 320 Channel bits (see figure 19) or of 240 Channel bits (sec figure 20). Up to 
16 additional Channel bits may be written in this field to allow completion of the RLL (2,7) coding scheme (see 18). The 
remaining length is to allow for motor Speed tolerantes and other electrical and/or mechanical tolerantes. 

18 Recording 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 bits on 
the disk according to table 5. All other Felds in a sector have already been defined in terms of Channel bits. Esch ONE 
Channel bit shaI1 be recorded as a mark produced by a write pulse of the appropriate power and width. 

The recording Code used to record all data in the formatted areas of the disk shall be the run-length limited Code known as 
RLL (2,7). 

Table 5 - Conversion of input bits to Channel bits 

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

The RLL (2,7) coding tan seldom be stopped at the end of the last input in a field, because of leftover bits which cannot be 
converted on their own. To achieve closure of the recording Code, three pad bits are added at the end of the field before 
converting the data to Channel bits. Table 5 defines the closure for all possible combinations of leftover bits. 

The ID, and ID, fields shall lead to one of the two Patterns for the VFO,. 

The ID, field shall lead to one of two possible Patterns in the PA field. 

The bytes in the Data field preceding a Resync field shall lead to the Resync Pattern. 

19 Defect management 
Defective sectors on the disk shall be replaced by good sectors according to the defect management scheme described below. 
Esch side of the disk must be initialized Prior to its use. This specification allows media initialization with and without 
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certification. Defective sectors found during certification are replaced with adjacent good ones. A sector slipping algorithm is 
used to determine proper sector reassignments. Defective sectors found after initialization are replaced-with spare secto- _ 
from a dedicated spare area. A linear replacement algorithm is used to determine proper sector reassignments. The maximum 
number of defective sectors per disk surface for a disk with 5 12.byte sectors shall not exceed 2 048, for a disk with 1 ON-by& 
sectors the maximum number of defective sectors shaI1 not exceed 1 275. 

Four data management areas (DMAs) are located at the ID of the disk between track -9 and -2. Track -1 is not used for defect 
management. Esch DMA contains a copy of a Disk Definition Structure (DDS), a Zone Structure Table (ZST), a primary 
Defect List (PDL) and a Secondq Defect List (SDL). The first DMA Starts at track -9, sector 0. See figure 22 and figure 23 
for more details. 

After media initialization, each DMA shall have the following content: The first sector shall contain the DDS. The second 
sector shaI1 be the first sector of the PDL, if it has been recorded. The length of the PDL is determined by the number of 
entries in it. The SDL shall begin in the sector following the last sector of the PDL. If there is no PDL, the SDL shaI1 begin in 
the second sector of the DMA. The length of the SDL is determined by the number of entries in it. The ZST is recorded 
following the SDL; refer to figure 22 and 23 for the ZST locations. 

All byte assignments of the DDS, PDL and SDL are similar to the ones specified in ISO/IEC 10089. In addition to the data 
structures defined in ISO/IEC 10089, a zone structure (ZST) is used. Erich zone has a 16.byte entry in this data structure. The 
ZST defmition is shown in table 8. Table 9 defines the content of a 16.byte zone descriptor. 

19.1 Media initialization 
During media initialization the physical zones are divided into user and spare areas. Data describing the disk surface 
organization is compiled and stored in the DDS and ZST. Media initialization tan include a certification of the user area. 

Disks of Type WO shall be initialized only once. Once the DMAs are recorded, it indicates that the disk is initialized and that 
no further initialization of the disk is permitted. All sectors in the User Zone shall be erased at the end of the initialization. 

19.1.1 Media initiakation with certification 
The media certification consists of erasing, writing and 
num ber of the last track in the User Zone. 

reading all sectors from track 0 to track N, where N is the track 

If there are no defective sectors, no PDL shall be recorded. In either case an empty SDL shall be recorded. If defective sectors 
are found during this procedure, their addresses shall be written in ascending Order in the PDL. Defective sectors shall not be 
used for reading or writing. If defective, a sector shall be retired, and the reference to it shall be re-directed (slipped) to the 
next good sector. This algorithm Causes the reference to all subsequent sectors to be re-directed by one sector into the local 
spare area. If the local spare area is filled during the certification process, excessive defective sectors shall be re-assigned to 
free spare sectors in adjacent zones and recorded in the SDL. This International Standard does not specify criteria for 
declaring a sector to be defective (see annex G). 

19.1.2 Media initialization without certification 
Ether an empty PDL or no PDL shall be recorded. If an empty PDL is recorded, byte 3 of the DDS shall be set to (01). If no 
PDL is recorded, byte 3 of the DDS shall be set to (02). An empty SDL shall be recorded. 

19.2 Write and read procedure 
When writing or reading data in the sectors of a Zone, all defective sectors listed in the PDL shall be skipped and those listed 
in the SDL shall be replaced. If during or after writing, a data sector is found to be defective, it shall be rewritten in the fmt 
available spare sector of the Zone. If there arc no spare sectors left in that Zone, the defective sector shall be rewritten in the 
first available spare sector in one of the nearest Zone. If the replacement sector is found to be defective, the sector shall be 
rewritten in the next available spare sector. The address of the defective sector and the address of the replacement sector shall 
be written in the SDL. There shall be no entries in the SDL pointing to a defective replacement sector. The total number of 
defective sectors that are identified in the PDL and SDL shall not exceed 2 048 or 1 275, depending on the number of bytes 
per sec tor. 

For disks of Type WO, after media initialization, all sectors in the User Zone are in the erased state. Erasing of sectors in the 
User Zone after initialization is not pemitted. Before writing a sector in the User Zone, it shall be determined whether or not 
the sector has been written. If the sector has been w-ritten, a write Operation is not permitted. During write operations, sectors 
shall always be recorded with CRC, ECC and the 12 (FF) bytes as specified by this International Standard (sec annex P). 
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Iso/lEc 13481:1993 (E) 

Defective sectors in the User Zone shaI1 be dealt with according to the defect management method specified in this 
International Standard. A replacement sector, listed in the SDL, shall contain the user data of the sector it replaces 

19.3 Layout of the User Zone 
The User Zone shall contain four DMAs in tracks -9 through -2. The first and last track of each physical zone is not used for 
data recording. Esch zone is divided into a user area and a spare area. Esch user area starts at the second track of the Zone. 
The number of data tracks per user area is defined in bytes 6 through 9 in the DDS. The number of spare tracks per zone is 
defined in bytes 10 through 13 in the DDS. 

Esch DMA shall contain a DDS, SDL and a ZST, and may contain a PDL. If recorded, all four PDLs shall be identical. The 
SDLs shaI1 be identical. 

After initialization, each DMA shall have the following content. The fmst sector shall contain the DDS. The second sector 
shall be the fllst sector of the PDL if it has been recorded. The length of a PDL is determined by the number of entries in it. 
The SDL shall begin in the sector following the last sector of the PDL. If there is no PDL, it shall begin in the second sector 
of the DMA. The length of the SDL is determined by the number of entries in it. Seetor 14 of tracks -8, -6, -4 and -2 shall 
contain the ZST. The contents of the remaining sectors of the DMAs after the SDL shall be ignored for interchange. 

The stxt address of a PDL and that of the SDL within each DDS shall reference the PDL and the SDL in the same DMA. 

. 

Track -9 

Track -8 

Track -7 

Track -6 

Track -5 

Track -4 

Track -3 

Track -2 

Track -1 

Figure 22 - Seetor assignment of the DMAs for the 1024-byte format 
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Track -9 

Track -8 

Track -7 

Track -6 

Track -5 

Track -4 

Track -3 

Track -2 

Track -1 

Sa-14 XT15 SCT16 

Figure 23 - Seetor assignment of the DMAs for the 512-byte format 

19.3.1 Disk Definition Structure (DDS) 
The Disk Definition Structure (DDS) shall be contained in the first sector of each DMA as shown in table 6. 
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Table 6 - Byte assignment of the Disk Definition Structure 

7 Byte Description 

0 1 (Ox) (Disk Definition Structure Identifier MSB) 
1 (Ox) (Disk Definition Structure Identifier LSB) 

(OA) for Type R/W 
for Tvpe W/O 

(01) PDL has beert recorded 
(02) No PDL has been recorded 

4 g, Number of Groups MSB 
5 g, Number of Groups LSB 

g = (1E) for 512 Bytes/Sector disks 
w = (11) for 1024 Bytes/Sector disks 

6 n. Number of data tracks/aroup MSB 
7 n, Number of data tracks/group 
8 n, Number of data tracks/group 
9 n, Number of data tracks/group LSB 
10 m, Number of spare trackslgroup MSB 
11 m, Number of spare tracks/group 
12 m, Number of spare tracks/group 
13 m, Number of spare tracks/group LSB 
14 Start of PDL, track number MSB 
15 Start of PDL, track number 
16 Start of PDL, track number LSB 
17 Start of PDL, sector number 
18 Start of SDL, track number MSB 
19 Start of SDL, track number 
20 Start of SDL, track number LSB 
21 Start of SDL, sector number 

All remaining bytes in this sector shall be set to (00). 

If byte 3 is set to (02), bytes 14 to 17 shall be set to (FF). 

19.3.2 Primary Defect List (PDL) 
The PDL shall consist of bytes specifying 

- a defect list identifier set to (01) for the PDL; 
- the length of the PDL; 
- the sector addresses of defective sectors in ascending Order of sector addresses. 

Table 7 Shows the PDL byte layout. All remaining bytes of the last sector in which the PDL is recorded, shall be set to (FF). If 
no defective sectors are detected, then the first defective sector address is set to (FF) and the list length bytes are set to (00). 
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Table 7 - Primary Defect List 

Description 

7 Address of first defective sector (sector numkr) 

. 

. 

L 

n-3 Addnxs of n-th defective sector (track number MSB) 
n-2 1 Addms of n-th defective sector (track number) 
n-l 
n 

Address of n-th defective sector (track number LSB) 
Addms of n-th defective sector (sector number ) 

19.3.3 Secondary Defect List (SDL) 
The SDL is used to record the addresses of sectors which have become defective after initialization and those of their 
respective replacements. Eight bytes are used for each entry. The first 4 bytes specify the address of the defective sector and 
the next 4 bytes specify the address of the replacement sector. 

The SDL shall consist of bytes identifying the SDL, specifying the length of the SDL, and of a list containing the addresses of 
defective sectors and those of their replacement sectors. The addresses of the defective sectors shall be in ascending Order. 
Table 8 Shows the SDL layout. All remaining bytes of the last sector in which the SDL is recorded shall be set to (FF). An 
empty SDL shall consist of bytes 0 to 9 as shown in table 8: bytes 8 and 9 shall be set to (00). 
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Table 8 - Secondary Defect List 

Byte 

0 

Description 

1 1 (02) (defect list identifier) 

12 Address of first defective scctor (track number LSB) 
13 I Address of first defective sector (sector number) 
14 Address of first replacement sector (track number MSB) 

16 
I( 17 

Address of first replacement sector (track number) 
Address of first replacement sector (track number LSB) 
Address of first replacement sector (sector number ) 

x-8 1 Address of last defective sector (track number MSB) 
x-7 Address of last defective sector (track number) 
x-6 Address of last defective sector (track number LSB) 

Address of last defective sector (sector number ) 
Address of last replacement sector (track number MSB) 

19.3.4 Zone Structure Table (ZST) 
The Zone Structure Table describes the physical layout of the disk surface. Esch zone is defined with a 16-byte zone 
descriptor. This data structure defines the address of the first sector in this Zone, the current zone defect count, the address of 
the fll-st spare sector and the address of the next available spare sector. 

Table 9 Shows the ZST byte layout. All remaining bytes of the sector in which the ZST is recorded, shall be set to (FF). Table 
10 Shows the layout of the zone descriptors. 
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Table 9 - Zone Structure Table 

Starting Byte Block Description 

0 (B9) ZST identifier 
1 E6) ZST identifier 

. 

242;450 
2581466 

16.byte zone descriptor for zone 1 
16.byte zone descriptor for zone 0 

Table 10 - Layout of the zone descriptor 

ll Byte I Description II 
0 Seetors per track 

10 Number of spare sector starting address 
11 Number of spare sectors left in the Zone, LSB 
12 Number of spare sectors left in the Zone, MSB 
13 Next spare sector, physical track address, LSB 
14 Next spare sector, physical track address, MSB 
15 Next spare sector, physical address 
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Section 4 - Characteristics of embossed information 

20 ZCAV formst 
This format is based on the Continuous Composite Servo tracking method. The Zoned Constant Angular Velocity (ZCAV) 
format divides the disk surface radially into either 17 zones for 1 024 byte sectors or 30 zones for 512 byte sectors. Esch zone 
contains 1 177 or 667 tracks, respectiviely. Esch track within a zone contains the same number of sectors. The zone located at 
the outer disk diameter (OD) is called zone Zero. A track in zone Zero contains 33 sectors for 1 024 byte sectors and 60 
sectors for 512 byte sectors. To accommodate zone boundary conditions e.g., misaligned ODF marks, the fust and last track 
of each zone is not used. Refer to tables 1 and 2. 

Disks with 512 bytes per sector have 20 010 tracks in the User Zone, and disks with 1 024 bytes per sector have 20 009 
tracks. Track zero is located at the inner recording radius at 30 mm. 
NOTE - In SCSI envhnments, LBA 0 is not located at track 0. For performarm reasons, a non-linear mapping algorithm is employed. See annex L for more 
&%ails. 

20.1 Tracking 
This format is characterized by continuous tracking centred between adjacent grooves that are preformed on the disk. 

All tracks shall have grooves which shall be continuous, except for ODF marks. Recording shall be on-land. 

Gmoves 

information - 52 bytes 2 bytes 

Figure 24 - Example of a sector with Offset Detection Flag for on-land recording (schematic) 

20.2 Characteristics of pre-recorded information 
The characteristics of the Signals read shall refer to Signals obtained at the Optical head. tich of these characteristics shall be 
measured with beams linearly polarized both perpendicular and parallel to the grooves under the conditions specified in 
21.1.1 and 21.1.2. 

20.2.1 Groove-related Signals 
The following requirements shall be met (see figure 25): 

Cross-track maximum Signal 

0,70 5 (11 + I*)mm / (11 + I,)a 5 l,@) 
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where I, and Iz are the Outputs of the two halves of the split Photo diode detector in the Tmcking Charme1 (sec clause 9). 
(11 + Qmax indicates the maximum Signal when the beam crosses tracks, and (11 + Iz)a is the Signal obtained fiom an. 
unrecorded, ungrooved area. 

Push-pull ratio 

0,40 5 (111-12 1) / (fl + fz)a S 0,65 

where (V, - I,I) is the peak-to-peak amplitude of the differential output of the two halves of the split Photo diode detector in 
the Tracking Channel. 

Cross-track Signal modulation ratio 

020 5 [(II+Iz)m ax - V1+~~)minl/ (11 + Iz>a 5 0,~ 

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

Phase deptb 

The Phase depth of the grooves equals 

y x 360’ 

where: 

n is the index of refraction of the substrate 
d is the groove depth 
h is the wavelength 

The Phase depth shall be less than 180’. 

Track location 

The tracks are located at those places on the disk where (It - 12) equals zero and (11 + 12) has its maximum Aue. 

On-track Signal ratio 

0,7 qJIos l,o 

where Iot is the Signal in Channel 1 (see clause 9) when the beam is on track. 1, is the Signal in the same Channel 1 obtained 
from an ungrooved, unrecorded area. 

20.2.2 Properties of pre-recorded marks 
The Signals specified below are obtained from Channel 1 (see clause 9), and shown in figure 25. 

Seetor Mark Signal (sec 17.1) 

The Seetor Mark Signal shall meet the requirement 

If, l/~oro,50 

where 1, is the peak-to-peak amplitude of the read Signal from the Seetor Mark. 

VFO Signals (see 17.2) 

The Signals from the VFO, and VFO, fields shall meet the requirement 

where ItiO is the peak-to-peak amplitude of the read Signal from the VFO area. 

In addition the condition 

I Ivfo /Ipmax I 2 0,50 

shall be satisfied within each sector, where Ir, is the Signal in that sector from pre-recorded marks which are not Seetor 
Marks. 
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Address Mark, ID and PA Signals (see 17.3, 17.4 and 17.5) 

The Signals from these fields shall meet the requirements 

1,00>Ipl1,>0,40 

(1 pax - Im) /Io < 0,20 over any one track 

These requirements apply only to such marks having a repetition rate of less than 1,4 MHz. 

20.2.3 Parameters of the read characteristics 
Figure 25 Shows the different Parameters for the read characteristics. 

Beam on 
area 

land 

-4 
(I1+I2)a 

(4 +I2 )min 

0 Level 

\/ 
Be-am across tracks Light beam 

Split photodiode 

Figure 2Sa - Signals from grooves in the Tracking Channel 
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AM, ID, PA 
kSector Mark areq 4 b aread b VFO area 

Beam on unrecorded track 

0 Level 

Figure 25b - Signals from Headers in Channel 1 
Figure 25 - Illustration of the various Parameters for read characteristics 

Section 5 - Characteristics of the recording layer 

21 Characteristics of the recording layer 
The requirements of this clause shall be met for the linear polarization of the Optical beam, both when parallel and when 
perpendicular to the tracks. Unless otherwise stated, all tests in this clause shall be carried out under the conditions of 21.1.1, 
and 21.1.2,21.1.3,21.1.4, as appropriate. 

21.1 Test conditions 

21.1.1 General 
The general test conditions are specified in 9.2. 

21.1.2 Read conditions 
Marks on the disk are read from the disk with a constant Optical power. 

The read power is the Optical power incident at the entrance surface, used when reading, and is specified as follows for the 
stated zones (see 16.1): 

a) PEP Zone 

The read power shall not exceed 0,5 mW. 

b) SFP Zone 

The read power shall not exceed the vaiue given in byte 6 of the PEP Zone (see 16.3.3.1.4). 

C) User Zone 

The read power shall not exceed the value given in byte 21 of the SFP Zone (see 16.5). 

21.1.3 Write conditions 
Marks are written on to the disk by pulses of Optical power superimposed upon a specified bias power 1,5 mW f: 10 % (see 
annex A). 

The pulse shape shall be as specified in annex A. 
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The write power is the Optical power incident at the entrance surface, used when writing in the User Zone. 

Testing shall be carried out at either 
- a constant pulse width and a write power appropriate to the radius, as given in bytes 22 to 24 or 25 t,o 2’7 of the SFP Zone 

(see 16.5), or 

- a constant write power given in byte 3 1 and a pulse width appropriate to the radius, as given in bytes 32 to 34 of the SFP 
Zone (see 16.5). 

For radii other than 30 mm, 45 mm or 60 mm the values shaI1 be linearly interpolated from the above. 

In all cases the actual power and pulse width used shall be within 5 % of those selected. 

The required power shall not exceed 

a) for a pulse width Tr, between 10 ns and 70 ns: 

1 1 
55 l 1 -+- mW 

T P Ar T P 

b) for a pulse width exceeding 70 ns: 10 mW 

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

The write magnetic field shall be normal to the recording surface. The direction of the write magnetic field shall be from the 
entrance surface to the recording layer. 

21.1.4 Erase conditions 
The erase power is the Optical power required for any given track at the entrance surface to erase marks written according to 
21.1.3 to a specified level (see 21.3.6). 

The actual erase power shall be within 10 % of that specified in the control tracks. 

Testing shall be carried out at either 

- a d.c. power given in bytes 45 to 47 of the SFP Zone (see 16.5), 

- or a constant pulse width and an erase power appropriate to the mdius, as given in bytes 35 to 37 or 38 to 40 of the SFP 
Zone (see 16.9, 

- or a constant erase power given in byte 44 and a pulse width appropriate to the radius, as given in bytes 45 to 47 of the 
SFP Zone (see 16.5). 

When d.c. erasing is used the required power shall not exceed 

10 mW 

When pulse erasing is used 

a) for a pulse width 7’p between 10 ns and 70 ns, the required power shall not exceed 

55 

where Tp is the pulse width, in nanoseconds; 

1 1 l 1 -+- 
J- 

mW 
T P T P 

b) for a pulse width $, exceeding 70 ns the required power shall not exceed 10 mW. 
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The requirements for all tests shall be met for all magnetic field intensities, at the recording layer during eming, in the mge 
from 18 000 A/m to 32 000 Ahn. 

The erase magnetic field shall be normal to the recording surface. The direction of the magnetic field shall be from the 
recording layer to the entrance surface. 

21.2 Baseline reflectance 

21.2.1 General 
The baseline reflectance is the value of the reflectance of an unrecorded, ungrooved area of the disk, measured through the 
Substrate and does not include the refIectance of the entrance suface. 

The nominal value R of the baseline reflectance shall be specified by the manufacturer: 

in byte 3 of the PEP Zone (see 16.3.3.1.4), and 

in byte 19 of the SFP Zone (see 16.5). 

21.2.2 Actual value 
The actual value R, of the baseline reflectance shall be measured under the conditions a) to e) of 21.1.1 and those of 21.1.2. 

Measurements shall be made in any unrecorded, ungrooved area in the ODF (see 20.1). 

21.2.3 Requirement 
At any point in the Formatted Zone, except in the Reflective Zone and in the Lead-out Zone the value R, shaI1 be within 
12 % of the value of R, and shall be within the range 0,lO and 0,34. 

21.3 Magneto-Optical recording in the User Zone 

2 1.3,l Resolution 
fL is the peak-topeak value of the Signal obtained in Channel2 (see clause 9) from marks written under any of the conditions 
given in 21.1.3 and at a local repetition rate of less than 1,4 MHz at 30 mm, 2,0 MHz * 0,l MHz at 45 mm and 2,7 MHz 
* 0,l MHz at 60 mm recording radius, and read under the conditions specified in 21.1.2~). 

1, is the peak-to-peak value of the Signal obtained in Channel 2 from marks written under any of the conditions given in 
21.1.3 and at a local repetition rate of 3,7 MHz * 0,l MHz at 30 mm, 5,5 MHz & 0,l MHz at 45 mm and 7,2 MHz & 0,l MHz 
at 60 mm recording ndius, and read under the condition specified in 2 1 .1.2c). 

The resolution IH/fL (see figure 26) shall not be less than 0,4 within any sector. It shall not vary by more than 0,2 over a 
track. 

Figure 26 - Definition of 1, and 1, 
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21.3.2 Imbalance of magneto-Optical Signal 
The imbalance of the magneto-Optical Signal is the ratio of the amplitude of the Signal in Charme1 2 over the amplihxk of the 
Signal in Charme1 1 measured in the Data field of a sector. The effect of Kerr rotation shall be eliminated, e.g. by akmathg 
the magnetized direction of the recording layer. The Phase retarder in the Optical System shall be in the neutral position (SZ 
clause 9). Imbalance tan be caused by birefringence of the disk. 

The imbalance shall not exceed 0,06 in the User Zone, throughout the environmental operating range and in a bandwidth 
from d.c. to 50 kHz. 

21.3.3 Figure of merit for magneto-Optical Signal 
The figure of merit F is expressed as the product of R, sin 8 and cos v, where R is the reflectance expressed as a decimal 
fraction, 8 is the Kerr rotation andß is the ellipticity of the reflected beam. The polarity of the figure of merit is defined to be 
negative for a written mark in an Fe-rich Fe-Tb alloy layer and with the write magnetic field in the direction specified in 
21.1.3. In this case the direction of Kerr rotation is counterclockwise as viewed from the Source of the beam. 

The polarity and the value of the figure of merit shall be specified in bytes 364 and 365 of the SFP Zone (sec 16.5). This 
nominal value shall be 

0,0017 < I F I < 0,0052 

The measurement of the actual value Fm shall be made according to annex B. This actual value Fm shall be within 12 % of 
the nominal value. 

21.3.4 Narrow-band signal-to-noise ratio 
Write a track in the User Zone under the conditions given in 21.1.3 and at a 6equency f0 of either 3,7 MHz & 0,l MHz at 
30 mm, 5,5 MHz & 0,l MHz at 45 mm or 7,2 MHz & 0,l MHz at 60 mm recording radius. Read the Data fields in Charme1 2 
under the condition specified in 21.1.2 using a spectrum analyzer with a centre tiequency f0 and a bandwidth of 30 kHz. 
Measure the amplitudes of the Signal and the noise atfO (see figure 27). The narrow-band signal-to-noise ratio is 

20 log10 signal level 

l 1 noise level 

This ntio shall be greater than 45 dB for all tracks in the User Zone and for all Phase differentes between -15O and +15” in 
the optical System as defined in clause 9. 
NOTE - It is petmitted to use a spectrum analyzer with a bandwidth of 3 kHz and to convert the measured vaiue to that for a 30 kHz value. 
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f 
IO 

Frequency 

Figure 27 - Amplitude versus frequency for the magneto-Optical Signal 

21.3.5 Cross-Mk ratio 
The test shall be carried out on any group of five adjacent unrecorded tracks in the User Zone. 

Write on the centre track n under the conditions given in 21.3.4. Read tracks (n-l), n and (n+l) under the conditions 
specified in 21 .1.2 c). The cross-talk ratio is: 

20 logl() 
i 

signal level of track n + 1 

Signal level of track n 1 
and 20 loglo 

It shall be lower than -26 dB. 

21.3.6 Ease of erasure 
Procedure 

signal level of track n - 1 

signal level of track n 

a) Write a track in the User Zone under the conditions given in 21.1.3 and at a frequency fo of 3,7 MHz f: 0,l MHz at 30 
mm, 55 MHz rt 0,l MHz at 45 mm and 7,2 MHz * 0,l MHz at 60 mm recording radius. 

b) 

C) 

d) 

Re-ad under the condition specified in 21.1.2, using the spectrum analyzer with a centre frequency f0 and a bandwidth 
of 30 kHz. Note the amplitude of the written marks. 

Erase under the conditions of 2 1.1.4. 

Repeat a) and c) 1000 times. 

e> Repeat a). 

f) Repeat b); note the Signal level of the written marks and of the noise at& (see figure 27). 

g) Repeat c); note the residual Signal level of the written marks at&. 

Requirements 

The narrow-band signal-to-noise ratio, calculated from the readings in f), shall be greater than 45 dB. 

The residual Signal in g) shall be less than -40 dB relative to the Signal level of the written marks in b). 
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Annex A 
(normative) 

Definition of write and erase park width 

The rise and fall times, Tr and Tf, shall each be less than 10 ns, when the write pulse width TP exceab 50 ns. When TP is less 
than 50 ns, Tr and Tr shall each be less than (0,2 7’2 ns. 

0,lP 

t 
Tra 

PKv : write power P, : bias power 

Tr : rise time Tf : fall time 

TP : write pulse width P :P,-P, 

*Tf- 

Figure A.l - Definition of the pulse shape 
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ISO/IEC 13481:1993 (E) 

Annex B 
(normative) 

Measurement of figure of merit 

B.l The figure of merit is, in practice, equal to the amplitude of the read Signal from a recording at low 6equency (in two 
dimensions). The written domains shall be substantially larger than the focal spot, so as to worlc in the low frequency 
region where the modulation transfer function of the Optical System is one. 

This implies that for a preformatted disk, rotating at 30 Hz, a Signal with a frequency between 10 kHz and 100 kHz has 
to be written on several consecutive tracks and in between those tracks maintaining a fixed Phase relationship between 
successive write Passes. The disk shall be read with the read power specified in byte 21 of the SFP Zone (sec 16.5.2). 

Determination of the figure of merit using an Optical System as shown in annex A and with characteristics as specified 
in 15.1.1 will not measure media properties only but also the Optical retardation of the Optical System. Therefore a 
calibration of the Optical System is needed with a conventional determination of the figure of merit by measuring the 
reflectance, Kerr rotation and ellipticity. This calibration tan only be executed reliably on media with low coercivity. 

B.2 The Optical test head shall be calibrated as follows. A test disk with negligible birefringence (glass) an low coercivity 
magneto-Optical layer is used for conventional determination of reflectance R, Kerr rotation 0 and ellipticity J. The 
product FL = R.sine . cos 2J is determined. On the same disk a test Pattern as described above is written and read back 
with the Optical head resulting in Signal amplitude VL. Any other disk (high or low coercivity) tan now be measured 
with the Optical head using a similar test Pattern, resulting in a Signal amplitude V. The figure of merit Fm of this disk 
is 

Fln =FLxV/VL 
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lSO/IEC WM:1993 (E) 

Annex C 
(informative) 

Values to be implemented in future Standards 

This International Standard specifies one value only for bytes which identify Optical disk cartridges which conform to this 
International Standard. It is expected that further types of Optical disk cartridges will be developed in future. It is therefore 
recommended that the following values be used for these other cartridges. 

Cl . Byte 0 of the Control Track PEP Zone 
Setting of bits 6 to 4: 

801 should mean Constant Linear Velocity (CLV) 
010 should mean zoned Constant Angular Velocity (ZCAV) 
011 should mean Modified Constant Linear Velocity (MCLV) 

c2 . Byte 7 of the Control Track PEP Zone 
The following bit Pattern should have the indicated meaning: 

oooooooo Read-only ODCs (ROM) 
00010000 Write-once ODCs as defined by ISO/IEC 9 17 1 
oool oool ODCs with write-once functionality as defined in this International Standard 
0010 oooo Rewritable ODCs of the type MO 
0011 oooo Rewritable ODCs of the type Phase Change 
1001 oooo Partial ROM of Write-once ODCs 
1010 oooo hrtial ROM of MO 
1011 oooo Partial ROM of Phase Change. 

Note that when the most significant bit is set to ONE, this indicates a partial ROM. 

c3 . Bytes 35 to 47 of the SFP Zone 
These bytes (and the corresponding bytes between byte 50 to byte 359) express erase power and erase pulse width under 
different conditions. 

c4 . Bytes 360 to 383 of the SFP Zone 
These bytes should be used to express magnetic field Parameters. 

CS . Bytes 386 to 389 of the SFP Zone 
These bytes should be used for the specification of Speed stepping Parameters for the ZCAV recording mode. 

Byte 386 should be used for the most significant byte of the number of tracks per band. 
Byte 387 should be used for the least significant byte of the number of tracks per band. 
Byte 388 should be used for the number of clock Steps per band. 
Byte 389 should be used for the number of added sectors per band. 

C6 . Bytes 390 to 393 of the SFP Zone 
These bytes should be used for variable track pitch information. 

C7 . Bytes 472 to 479 of the SFP Zone 
These bytes should be used to specify a write strategy. 
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Isomc 13481:1993 (E) 

Annex D 
(normative) 

Pointer fields 

The contents of bytes CD0 through CD1 1 are not defined for disks of Type R/W of this International Standard See figwe F.1 
and F.2 for the location of these bytes. 

For disks of Type WO, bytes CD0 to CD1 1 shall be set to (FF) when a sector is written. 
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ISOIIEC 13481: 1993 (E) 

Annex E 
(normative) 

CRC for ID fields 

The sixteen bits of the CRC shall be computed over the first three bytes of the ID field. The generator polynomial shall k 

G(x) =.16+.12+,5 + 1 

The residual polynomial shall be 

R(x) = 
i=23 . i=7 
C ÜiX’ + CaiXi x16 modG (x) 
i=8 i=O 

where ai denotes a bit of the first three bytes and äi an inverted bit. The highest Order bit of the first byte is a23. 

The sixteen bits ck of the CRC are defined by 

k=15 
R&) = &kXk 

k=O 

where c15 is recorded as the highest Order bit of the fourth byte in the ID field. 
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ISOLEC 13481:1993 (E) 

Annex F 
(normative) 

Interleave, CRC, ECC, Resync for the Data field 

Fl . Interleave 

F.l.l Interleave for 1024.byte sectors 
The different bytes shall be designated as follows 

Drl arc User Data bytes 
Ph,rn arc the twelve (FF) bytes 
ck arc CRC check bytes 
E SJ arc ECC check bytes 

These bytes shall be ordered in a sequence A, in the Order in which they shall be recorded on the disk. This Order is the same 
as that in which they arc input into the controller. Depending on the value of n, these elements a.re 

for lIn<1024:A,=D, 

for 10255n51036:A,=Ph, 9 
for lo3%n~l~kA,=Dk 

for 10411n51200:A,=Es, 9 

m= [n-1025)mod4]+1 

k=n- 1036 

s=[(n-104l)mod lO]+ 1 

t=int [v] +l 

The notation int [x] denotes the largest integer not greater than X. 

The first three parts of A, arc lO-way interleaved by mapping them onto a two-dimensional matrix B, with 104 rows and 10 
columns. Thus 

for 1SnS 1040:BG=A n 

n-l i= 1034nt y-ö [ 1 

j = (n-l) mod 10 

F.1.2 Interleave for 512-byte sectors 
For 512.byte sectors the sequence of bytes shall be denoted by A’,, the other notations shall be as specified in F. 1.1. In 
addition the two (FF) bytes arc shown as (FF). Depending on the value of n, the elements arc 

for 195 512:A’,=D, 
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Iso/IEc 13481:1993 (E) 

for 

for 

for 

for 

513925 524:A’,=Ph, 

525 5 n 5 526 : A’, = (F& 

527 S n S 530 : A’ n = Ck 

5311nI 610% n =Esr , 

h = int n-513 + 1 [ 1 4 

m = [(n - 513) mod 4]+ 1 

k=n-526 

s=[(no531)mod5]+ 1 

t = int LkUL + 1 [ 1 5 

The fnst four parts of A’, arc 5-way interleaved by mapping them onto a two-dimensional matrix B’, with 106 rows and 5 
columns. Thus 

for 1Sn5530:Bii=A’k 

n-1 i = 1054nt 5 [ 1 
j=(n=l)mod5 

F.2 CRC 

F.2.1 General 
The CRC and the ECC shall be computed over the Galois field based on the primitive polynomial 

G,(x) = x8 + x5 + x3 + x2 + 1 

The generator polynomial for the CRC bytes shall be 

G,(x) = i=;9(x+ai) 
i=136 

where the element ai = (ßi)**, with ß being a primitive root of G,(X). The value of the n-th bit in a byte is the coefficient of 
the n-b power of ß, where 0 5 n S 7, when ß is expressed on a polynomial basis. 

F.2.2. CRC for 1024-byte sectors 
The four check bytes of the CRC shall be computed over the user data and the twelve (FF) bytes. 

The information polynomial shall be 

I( 1 CX = 
i=103 j=9 - 
c xB,x’ 
i=l j=O m 1 + B, ox” 9 
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