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Introductign

This Interngtional Standard specifies the characteristics of 130 mm Optical Disk Cartridges (ODC) with [a capacity of 1,3
Gbytes per ¢artridge. This International Standard is the first of a series of Intérnational Standards for QDCs of different
capacities, based on the optical disk cartridge specified in ISO/IEC 10089. Whilst the latter specifies a fully| re-writable disk,
this Internatjonal Standard specifies four related, but different implementations 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 P-ROM  Provides for a part of both disk surfaces to be pre-recorded and reproduced by stamping or other means.
This part of the disk is read without recourse to the magneto-optical effect. All parts which are not pre-
recorded, provide for data to meet the requirements of Type R/W.

Type O-ROM  Provides for the whole of both disk surfaces to be pre-recorded and reproduced by stamping or other means.
This type of disk is read without recourse to the magneto-optical effect.

Type WO Provides write once, read multiple functionality on the whole of both disk surfaces uging the thermo-
magnetic and magneto-optical effects.

ix
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INTERNATIONAL STANDARD ISO/IEC 13549:1993 (E)

Information technology — Data interchange on 130 mm optical disk cartridges —
Capacity: 1,3 gigabytes per cartridge

Section 1 fGeneral

1 Scope

This International Standard specifies

— the conditions for conformance testing;

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

— the meghanical, physical and dimensional characteristics of the case and of the cartridges, so as to pfovide mechanical
interchpngeability between the data processing systems;

— the format of the information on the disk, both embossed and ugser‘written, including the physical disposition of the
tracks and sectors, the error correction codes, and the modulationniethod used;

— the chayacteristics of the embossed information on the disk;
— the magneto-optical characteristics of the disk, enabling processing systems to write data onto the disk]
— the miimum quality of user-written data on the disk,'enabling data processing systems to read data frdm the disk.

This Internaitional Standard provides for interchange;between optical disk drives. Together with a standaifd for volume and
file structurg, it provides for full data interchange between data processing systems.

2 Conformance

2.1 Optical disk cartridge (ODC)

An optical |disk cartridge claiming conformance with this International Standard shall specify its Type. It shall be in
conformangde if it meets all mandatory requirements specified herein for that Type.

22 Geperating system

A claim of ¢onformance with this International Standard shall specify which Type(s) is (are) supported. A $ystem generating
an ODC fof inferchange shall be entitled to claim conformance with this International Standard if it me¢ts the mandatory
requirementsof this-Stardard-for tie-Typets)specificd:

2.3 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 ODC which conforms to this International Standard for the Type(s) specified.

3 Normative reference

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

4.2

4.3

44

4.5

4.6

4.7

4.8

49

4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

band : A part of the Data Zone comprising a fixed number of consecutive physical tracks with data embossed or
recorded at a constant frequency.

case : Thg housing for an optical disk, that protects the disk and facilitates disk interchange.

Channel bit : The smallest element of data on a disk. It is recorded as either a space or a mark.(Two chanpel bits are
used to represent one user bit.

Clamping Zone : The annular part of the disk within which the clamping force is applied by the clamping| device.

control track : A track containing the information on media parameters and format necessary for writing, reading
and erasirlg the remaining tracks on the optical disk.

Cyclic Rédundancy Check (CRC) : A method for detecting errors.in data.
defect mgnagement : A method for handling the defective areas on the disk.

disk reference plane : A plane defined by the perfectly flat annular surface of an ideal spindle onto| which the
Clamping| Zone of the disk is clamped, and which is-fiormal to the axis of rotation.

entrance surface : The surface of the disk onto which the optical beam first impinges.
Error Correction Code (ECC) : Ancerror-detecting code designed to correct certain kinds of errors in dafa.
format : The arrangement or layout of the data on the disk.

fully emhbossed disk : An optical disk cartridge in which all data fields in the Data Zone are embossed.

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

hub : The central feature on the disk which interacts with the spindle of the disk drive to provide radial centring and
the clamping force.

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

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

land and groove : A trench-like feature of the disk, applied before the recording of any information, and used to
define the track location. The groove is located nearer to the entrance surface than the land with which it is paired to
form a track.
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4.18

4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

4.28

4.29

4.30

4.31

4.32

4.33

4.34

4.35

ISO/IEC 13549:1993 (E)

logical track : Either 31 consecutive sectors for disks with 512-byte sectors or 17 consecutive sectors for disks with
1024-byte sectors. The first sector of each logical track is assigned Sector Number 0.

Logical ZCAYV : A disk format requiring Zoned Constant Angular Velocity operation and with tracks in the Data
Zone all being logical tracks.

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

ODC with write once, read multiple functionality : An optical disk cartridge which can be(inftialized only once
angl the data in specified areas can be written only once after initialization.

optical disk : A disk that will accept and retain information in the form of marks in a’xecording layer or have these
mdrks pre-recorded, that can be read with an optical beam.

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

partially embossed disk : An optical disk cartridge which contains.both rewritable and embossed data fields in the
Data Zone.

phiysical track : The path which is followed by the focus of‘the optical beam during one revolutiof of the disk.
phiysical track group : A fixed number of consecutiv¢-physical tracks in the Data Zone.
pitch : The distance between adjacent physical\track centrelines, measured in a radial direction.

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

NOJTE 1 - The 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 th€ direction of propagation of the beam, the end-point of the electric vector would appear to describe an
ellipse in the clockwise sense.

—

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

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

NOJIE 2 - It is specified as a maximum power that may be used without damage to the written data. Lower power may be Jused provided that the
sigrjal-to-nojse.ratio and other requirements of this Intemational Standard are met.

A4

reqording layer : A layer of the disk on, or in, which data is written during manufacture and/or us

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

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

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

write-inhibit hole : A hole in the case which, when detected by the drive to be open, inhibits both write and erase
operations.
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5

5.1

52

Conventions and notations

Representation of numbers

A measured value is rounded off to the least significant digit of the corresponding specified value. Thus, a specified value
of 1,26 with a positive tolerance of + 0,01, and a negative tolerance of -0,02 allows a range of measured values from

1,235 to 1,275.

Letters and digits in parentheses represent numbers in hexadecimal notation.

Numbers in bipary notation and bit combinations are represented by strings of ZEROs and ONEs.

In each field the information is recorded so that the most significant byte (byte 0) is recorded first. Within e
least significant bit is numbered bit 0, the most significant bit (i.e, bit 7 in an 8-bit byte) is recorded-first. Th
recording applies also to the data input of the error-correcting codes, to the cyclic redundancy cede), and to thei

Bit combinatigns are shown with the most significant bit to the left.
Negative values are expressed in TWO's complement notation.

Unless otherwiise stated, all track numbers refer to logical tracks.

Names

The name of entitigs, e.g. specific tracks, fields, etc., is shown with a capital initial.

h byte the
s order of
- output.

6 List of agronyms

ALPC uto Laser Power Control

AM ddress Mark

CRC Cyclic Redundancy Code

DDS Disk Definition Structure

DMA Defect Management Area

ECC Error Correction Code

ID [dentifier

ODC (Optical Disk Cartridge

ODF Dffset Detection Flag

O-ROM Dptical Read Only' Memory

PA Postamble

PDL Primary Deféct List

PEP Phase-Encoded Part of the Control Tracks
P-ROM Partial- Read Only Memory

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

R-SLDC Rees ong Distance Code
R/W Rewritable

SCSI Small Computer System Interface

SDL Secondary Defect List

SFP Standard Formatted Part of the Control Tracks
SM Sector Mark

VFO Variable Frequency Oscillator

WO Write Once

ZCAV Zoned Constant Angular Velocity

7 General description of the optical disk cartridge

The optical disk cartridge which is the subject of this International Standard consists of a case containing an optical disk. An
optical beam is used to write data to, or to read data from, or to erase data from, the disk.
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The case is a protective enclosure for the disk. It has access windows covered by a shutter. The windows are automatically
uncovered by the drive when the cartridge is inserted into it.

The disk is intended for use in a drive with optical access from one side only. To gain access to the second side of a disk, the
cartridge has to be reversed before insertion into the drive.

A disk consists of two sides of the same Type, assembled together with the recording layers on the inside. Part of the disk or
the entire disk may contain read-only data in the form of pits embossed by the manufacturer. This data can be read using the
diffraction of the optical beam by the embossed pits.

The entire disk may be of Type WO.
8 General requirements
8.1 Enyironments
8.1.1 Testing environment
The test enyironment is the environment where the air immediately surrounding \the¢” optical disk cartridge shall have the
following pfoperties:

temperature :23°C+2°C

relative humidity (RH) 145 % to 55 %

jﬁnospheric pressure :60 kPa to 106 kPa

ir cleanliness :Class 100 000 (see annex A)

No condensgtion on or in the optical disk shall occur. Beforeitesting, the optical disk cartridge shall be conditioned in this
environmen} for 48 h minimum. It is recommended that, béfore testing, the entrance surface of the optical disk be cleaned

according td

Unless othes

8.1.2 Ops
This Intern
in the speci
operating el

z:kional Standard requires that-an-optical disk cartridge which meets all requirements of this Inter]

the instructions of the manufacturer of the disk.

wise stated all test and measurements shall be made in this testing environment.

brating environment

vironment.

The operati
the followi

temperature

relative hiumidity

1g environment ig the’ environment where the air immediately surrounding the optical disk caf
properties:

:5°Cto 55 °C
3%t085 %

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

national Standard

ied test environment provide data interchange over the specified ranges of environmental parameters in the

tridge shall have

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

air cleanliness

:Office environment (see annex G)

magnetic field strength at the
recording layer for any condi-
tion under which a beam is in

focus :32 000 A/m max.
magnetic field strength at the

recording layer during any

other condition :48 000 A/m max.
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No condensation on or in the ODC shall occur. If an ODC has been exposed to conditions outside those specified in this
clause, it shall be acclimatized in an allowed operating environment for at least 2 h before use. (See also annex H.)

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, defined as the environment where the air immediately surrounds the optical disk
cartridge, shall have the following properties:

temperature :-10°Cto 55 °C

relative hunuidity 3-9t6-90-%

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

atmospheric pressure :60 kPa to 106 kPa

tempefature gradient :15 °C /h max.

relativie humidity gradient :10 % /h max.

air clepnliness :Office environment (see annex G)
magngtic field :48 000 A/m max.

No condensation

8.1.4 Trans

This Internationa|

8.2
The optical disk ¢

8.3 Safety r¢

The cartridge shzjgcs

an information p

84

The cartridge ang
as specified in IE]

Flamma

Temperature shock

bility

n or in the ODC shall be allowed to occur.

tation

Standard does not specify requirements for transportation; ,guidance is given in annex J.

artridge shall withstand a temperature shock of up«e20 °C when inserted into, or removed fror

quirements

atisfy the safety requirements of IEC\950, when used in the intended manner or in any foresg
essing system.

n, the drive.

eable use in

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

C 950.

9

The Reference

Refere

write, read and erase parameters of the disk for conformance to this International Standard. The critical comp
from test to test.| This.clause gives an outline of all components; components critical for tests in specific clau
specified in these] clauses.

e Drive

ive is a drive several critical components of which have well defined properties and which is

used to test
onents vary
ses only are

9.1

Optical system

The basic set-up of the optical system of the Reference Drive for measuring the write, read, and erase parameters is shown in
figure 1. Different components and locations of components are permitted, providing that the performance remains the same
as that of the set-up in figure 1. The optical system shall be such that the detected light reflected from the entrance surface of

the disk is minim

ized so as not to influence the accuracy of measurement.
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I, I, Sy
]
]
[}
irr |
Ks : L
i [
[]
: J L
M : 3 A
]
: 4
i ==
H H——
C D E E
B
A
A Laser diode G Optical disk
B Collimator lens H Optical half-wave plate
C Optical shaping prism I Phase retarder
Ch.1 Channel 1 J Polarizing beam splitter
Ch.2 Channel 2 K. K, Photodiode for Channels 1 and 2
D Beam splitter K, Split photodiode
E Polarizing beam splitter L,,L, d.c.-coupled amplifier
F Objective lens M Tracking channel
Figure 1 - Optical system of the Reference Drive
In the absenge of polarization changes in the disk, the polarizing beamsplitter J shall be aligned to make the signal of detector
K equal to that of detector K;. The direction of polarization in this case is called the neutral direction. Th¢ phase retarder I

shall be adjusted such that the optical system does not show more than 2,50 phase retardation betyween the neutral
polarization|and the polarization perpendicular to it. This position of the retarder is called the neutral positign.

The phase retarder can be used for the measurement of the narrow-band signal-to-noise ratio (see 15.3.5).
The beam splitter J shall have a p-s intensity reflectance ratio of at least 100.

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

The imbalance of the magneto-optical signal is specified for a beam splitter with nominal reflectances. If the measurement is
made on a drive with reflectances Ry’ and Ry’ for beam splitter E, then the measured imbalance shall be multiplied by

to make it correspond to the nominal beam splitter E.
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The output of Channel 1 is the sum of the currents through photodiodes K; and K5, and is used for reading embossed marks.
The output of Channel 2 is the difference between the photodiode currents, and is used for reading user-written marks with
the magneto-optical effect.

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

+15
a)  Wavelength (A) : 780 nm nm
-10
b)  Wavelength| (A) divided by the numerical
aperture (NA) of the objective lens: A/NA = 1,423 pm + 0,023 pm
c¢).  Filling D/W|of the aperture of the objective
lens 1,0 max.
d)  Variance of|the wave front of the optical
beam at the fecording layer: A%/180 max.
e)  Extinction rfitio: 0,01 max.

f) The optical power and pulse for writing, reading, erasing, and the magneticfield shall be as specified in 15.1.3, 15.1.4,
and 15.1.5.

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

The extinction rafjo is the ratio of the minimum power observed<behind a linear polarizer in the optical beanj, which is
rotated over at leagt 180°.

9.3 Read channels

Two read channels shall be provided to generate signals from the marks in the recording layer. Channel 1 shall Te used for
reading the embosped marks, using the diffraction-of the optical beam by the marks. Channel 2 shall be used for eading the
user-written marky, using the rotation of the polarization of the optical beam due to the magneto-optical effect of [the marks.
The read amplifiess after the photo-detectors in Channel 1 and Channel 2 shall have a flat response within £ 1 dB from 100
kHz to 34 MHz.

94 Tracking

The tracking changel of the(dtive provides the tracking error signals to control the servos for the axial and radial racking of
the optical beam. [The niethod of generating the axial tracking error is not specified for the Reference Drive. [The radial
tracking error is ggnerated by a split photo-diode detector in the tracking channel. The division of the diode runs parallel to
the image of the tracks’on the diode.

The requirements for the accuracy with which the focus of the optical beam must follow the tracks are specified in 15.1.2.3.

9.5 Rotation of the disk

The spindle shall position the disk as specified in 13.6. It shall rotate the disk at 30,0 Hz + 0,3 Hz. The direction of rotation
shall be counter-clockwise when viewed from the objective lens.
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Section 2 -

Mechanical and physical characteristics

10 Dimensions and mechanical characteristics of the case

10.1  General
The case shall be a ngld protecuve enclosure of recLangular shape and mclude a shutter Wthh uncovers access windows

upon inserti@

positioning §

The dimensi
of the disk 1

R

d 1dennfy1ng Lhe cartndge and write- lnhlbl[ holes

ons of the inside of the case are not specified in this International Standard, but are determined
iside the case allowed by 13.5 and 13.6.

10.2 Cas:ﬁ drawings

The case is

- Figurd 2 shows the hub dimensions.

- Figurd
Side A.
- Figurd

reference plane P.
—  Figurd S a) shows the surfaces Sy, S5, §3 and §4 which establish the reference plane P.
- Figurg 5 b) shows the details of surface S3.
- Figurg 6 shows the details of the insertion slot and detent.
- Figurg 7 shows the gripper slots, used for automati¢:handling.
- Figurg 8 shows the write-inhibit holes.
- Figurg 9 shows the media ID sensor holes.
- Figurg 10 shows the shutter sensor notch.
- Figurg 11 shows the head and motor window.
—  Figurg 12 shows the shutter opening features.
- Figurg 13 shows the capture cylinder.

- Figurg

10.3  Sid

14 shows the user label areas.

s, reference axes and reference planes

10.3.1 Relationship-of‘Sides A and B

The featuref
upwards, Si
concerned.

5 essefitial for physical interchangeability are represented in figure 3. When Side A of the
eA'of the dlSk faces downwards Sides A and B of the case are identical as far as the featur

hall have means for

by the movement

presented schematically by the following drawings; for information purposes, third angle projgction is used.

3 shows a composite drawing of Side A of the case in isometric form, with the major featurgs identified from

4 shows the envelope of the case with respect to a location hole at the intersection of the X and Y axes and

e cartridge faces
es given here are
\ respectively.

Only the shutter and the slot for the shutter opener, described in 10.15 and 10.16 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. Each 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 shall be constructed from any suitable materials such that it meets the requirements of this International Standard.

10.5 Mass
The mass of the case without the optical disk shall not exceed 150 g.
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10.6

Overall dimensions (see figure 4)

The total length of the case shall be
L;=153,0 mm % 0,4 mm

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

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

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

L3 = 26 0 TIEEIT t 0 3 TITIIT
The total width of] the case shall be
+0,0
L4 5 135,0 mm mm
-0,6

The distance from

Ls 3

The distance from

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

+0,0
128,5 mm mm
-0,5

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

L¢3 6,5mm 0,2 mm
The width shall b¢ reduced on the top by the radius
Ry F Ly

originating from g point defined by Ls and

L7 =
The two corners O

R 3
and the two corne

R34

101,0 mm % 0,3 mm

f the top shall be rounded with a radius
1,5 mm + 0,5 mm

s at the bottom with a radi@s

3,0mm % 1,0 mm

The thickness of the case shall be

Lg

The eight long ed
Ry

11,00 mm £9,30 mm
res of the case shall be rounded with a radius

1,0(mm max.

10.7  Location

The centre of the location hole shall coincide with the intersection of the reference axes X and Y. It shall have a square form

with a side length

Ly =

held to a depth of

hole (see figure 4)

of

+ 0,00
mm
- 0,06

4,10 mm

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

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

Rs = 0,5 mm max.

10
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10.8  Alignment hole (see figure 4)

The centre of the alignment hole shall lie on reference axis X at a distance of
L{1=122,0 mm £ 0,2 mm
from the reference axis Y.

The dimensions of the hole shall be

+ 0,00
Ly =4,10 mm mm
~0,06
and
+0,2
Liz= 5,0 mm mm
-0,0

held to a depth of L, after which a cavity extends through to the location hole on the ppposite side of the ¢ase.

The lead-inledges shall be rounded with radius Rs.

10.9  Suxfaces on reference plane P (see figure 5a) and 5b)

The referengce plane P for a side of the case shall contain four surfaces/(S1;S2, $3 and S4) on that side of the case, specified
as follows:

— Two circular surfaces Sy and S,.

Surface S; ghall be a circular area centred around the squarelocation hole and have a diameter of

D =9,0 mm min.

Surface S, ghall be a circular area centred around thédectangular alignment hole and have a diameter of
D5 =9,0 mm min.

—  Two elpngated surfaces S3 and S4, thatfollow the contour of the cartridge and shutter edges.
Surfaces S3|and S4 are shaped symmetrically.

Surface §3 ghall be defined by twocircular sections with radii

R¢ =1,5 mm 01 mm

with an origin given by.

Li4 =4,0mm + 0,1 mm

L{5= 86,0 mm 0,3 mm

and
R7=1,5mm % 0,1 mm
with an origin given by
Lig=1,9 mm £ 0,1 mm
Ly7=124,5 mm % 0,3 mm
The arc with radius Ry shall continue on the right hand side with radius

+0,2
Rg =134,0 mm mm

-0,7

which is a dimension resulting from Ls + L14 + Rg with an origin given by Ls and L7. A straight, vertical line shall smoothly
join the arc of Rg to the arc of Rg.

11
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L3p=12,0 mm % 0,3 mm

above the bottom of the case.

10.12 Wr

ite-inhibit holes (see figure 8)

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 can only be operated from
Side A of the case.

When writi‘lg and erasing on Side A of the disk are not allowed, the write-inhibit hole shall be open all tllrough the case. It

shall have a

Its centre sh

diameter
D3 =4,0 mm min.
all be specified by
L3; =8,0 mm £ 0,2 mm

L3> =111,0 mm * 0,3 mm

on Side A

When writi
depth of ty
case, shall i

The opposi
specified by

on Side A df the case.

10.13 Me

There shall
pertains to

the position

f the case.

¢ and erasing are allowed on Side A of the disk, the write-inhibit hole shall be closed on Side
ically Ljq, i.e. the wall thickness of the case. In this statesthe opposite side of the same hole
e closed and not recessed from the reference plane P of-Side B of the case by more than

L33 =0,5 mm

A of the case, at a
, at Side B of the

e side of the write-inhibit hole for protecting Side B of the disk shall have a diameter D3. Jts centre shall be

L31 and

L34 =11,0mm + 0,2 mm

dia sensor holes (see figune 9)

be two sets of four media sensor holes. The set of holes at the lower left hand corner of S
bide A of the disk. Thetholes shall extend through the case, and have a diameter of

+0,3

D4 =4,0 mm mm

-0,0
5 of theireentres shall be specified by L3, L34 and

L35=19,5mm + 0,2 mm

de A of the case

T3 = 17,0 mm £ 0,2 mm
L37=23,0 mm £ 0,2 mm
L3g=29,0 mm £ 0,2 mm
L39=93,0 mm %+ 0,3 mm
L4p=99,0 mm + 0,3 mm

L41 =105,0 mm % 0,3 mm

A hole is deemed to be open when there is no obstruction in this hole over a diameter Dy 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

L4 = 0,1 mm max.

13
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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 uses only hole No. 1. The other three holes shall be in the closed state.

The function of hole No.1 is to indicate whether or not the disk is of high reflectivity type. When the hole is open, the disk is
of high reflectivity and fully embossed. When hole No. 1 is closed, the disk is not of high reflectivity, thus the cartridge is
either of Type R/W or Type P-ROM or Type WO.

10.14 Head and motor window (see figure 11)

The case shall hayeaw O T
referenced to a cerjtreline, located at a distance o

L4 61,0 mm £ 0,2 mm
to the left of reference axis Y.
The width of the head access shall be
L47 ¥ 20,00 mm min,
L4g # 20,00 mm min.

IIJOUOW Cd UC W Clid

and its height shal] extend from
L4g ¥ 118,2 mm min. to
Lso ¥ 57,0 mm max.
The four inside coners shall be rounded with a radius of
R12 £ 3,0 mm max.
The motor access window shall have a diameter of
Ds 3 35,0 mm min.
and its centre shall be defined by L4 and
Ls; #43,0mm £ 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 minimum 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 th¢ case so as
to ensure that the pverall thickness shall not exceed Lg. The spring shall be sufficiently strong to close a free-slidjng shutter,
irrespective of the [orientation of the cartridge.

The shutter openirjg force 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

Lsy = 3,0 mm max.

10.16 Slot for shutter opener (see figure 12)

The shutter shall have only one slot in which the shutter opener of the drive can 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
Ls3 =34,5mm £ 0,5 mm

from reference axis Y on Side B of the case.

14
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The length of the slot shall be

Ls4=4,5mm + 0,1 mm

and the angle of the lead-out ramp shall be

A3=52,5°+175°

The depth of the slot shall be

The width ¢f e Storfrom e Teference plane Pof Site Bof thecasesmattbe

Lss=3,5mm £ 0,1 mm

+0,5
Lsg =6,0 mm mm
-00

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

10.17 Shptter sensor notch (see figure 10)

The shutter

drive. Ther¢fore, the notch shall be exposed only when the shutter is fully epen.

The dimens

The notch g

10.18 Us
The case sh

— on Sid{
— onthe

These area

between dixlnensions (see figure 14).

Ls7 = 3,0 mm max.

sensor notch is used to ensure that the shutter is fully open after insertion of the optical disk

ions shall be
L43=3,5mm £ 0,2 mm
L4y =71,0 mm % 0,3 mm and

+0,0
L4s5=9,0 mm mm
-2,0
hall have a lead-out ramp with an angle

A =45°+2°

br label areas (see figure 14)

all have the followifigyminimum areas for user labels:
A and Side Bx35;0 mm x 65,0 mm
bottom sid€:6;0 mm x 98,0 mm

5 shallsbe recessed by 0,2 mm min. Their positions are specified by the following dimensi

yors| =4 5-mmrmimn:
Lep - Lgy = 65,0 mm min.
Legg - Lgs = 35,0 mm min.
Lgs =4,5 mm min.
Legg - Lgs = 65,0 mm min.
Le7 + Lgg = 35,0 mm min.
Lg-Ly1-Lyy = 6,0 mm min.
L4 - Lgg - L7g = 98,0 mm min.

cartridge into the

ons and relations

15
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11 Dimensional and physical characteristics of the disk

11.1  Dimensions of the disk

ii.i.i Outer diameier
The outer diameter of the disk shall be 130,0 mm nominal. The tolerance is determined by the movement of the disk inside
the cage allowed hy 13.5 and 13 6.

AUV W U

AT s

11.1.2 Thickness

T bnbnl b Do o
1nc total thiCKness|

the distance betwee

The outer diameter,
Dy
The inner diameter
DA

11.1.4 Clearance

Within the zone de
16.2.2) there shall
mm.

11.2 Mass

o 3 aroa okt
]!

P b midaida sbho boL A
UL UIC UK VUBIUC UIT 11UV ditTd dildl

1 naximum. The foial thickness of ihe disk is
n the reference planes of each side of the disk.

of the zone shall be
= 35,0 mm min.
of the zone shall be

= 27,0 mm max.

zone

fined by the outer diameter D¢ of the Clamping Zore and the inner diameter of the Reflective
be no projection from either disk reference plané’in the direction of the optical system of mor|

The mass of the disk shall not exceed 120 g.

11.3 Moment of inertia

The moment of ine]

114 Imbalanc
The imbalance of

tia of the disk shall notexceed 0,22 g-mz.

e disk shall not exceed 0,01 g-m.

defined as

Zone (see
e than 0,2

11.5  Axial deﬂ([ction

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 £ 0,30 mm for rotational frequencies of the disk up to 30 Hz. The deviation shall be measured by the optical
system defined in 15.1.1 and 15.1.2.

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 acceleration

The maximum allowed axial error ep,x (see annex K) shall not exceed + 0,93 pm, measured using the Reference Servo for
axial tracking of the recording layer. The rotational frequency of the disk shall be 30,0 Hz + 0,3 Hz. The stationary part of the
motor is assumed to be motionless (no external disturbances). The measurement shall be made using a servo with the transfer

function

16


https://iecnorm.com/api/?name=5a42a5b0c25ba57adce8393581c2beb6

ISO/IEC 13549:1993 (E)

where:
o = 2rnf
0o / 21 = 904
il= V-1
or any othef servo with | 1+H| within 20 % of | 1+H;| in the bandwidth of 30 Hz to 100 kHz) Thus, the disk shall not

require an afceleration of more than 10 m/s2 at low frequencies from the servo motor of the Réfefence Servo

11.7 Dy

The differe
fixed radial

a hub mounjed on a perfect sized test fixture shaft, for rotational frequencies:of*the disk up to 30 Hz.

118 Ra

The maximpm allowed radial error e,y (see annex K) shall notexceed + 0,14 pm, measured using the Re
radial tracking of the tracks. The rotational frequency of the disk’shall be 30,0 Hz + 0,3 Hz. The stationary

is assumed
function

where:

or any othef seryo with | 1+H| within 20 % of | 14+H,| in the bandwidth of 30 Hz to 100 kHz. Thus, t
require an ac i i ;

amic radial runout

ce between the maximum and the minimum distance of any track from' the axis of rotation,
ine over one revolution of the disk, shall not exceed 50 pm as measured by the optical system u

ial acceleration

be motionless (no external disturbances). Thé measurement shall be made using a servo
3ip
_ 1 2 1+
il = (s 5
S 3 [0)] 14 (10
3wy
® = 2nf

O, / 21 = 1276 Hz

i|= V-1

119  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 4,5 mrad in the operating environment.

easured along a
der conditions of

ference Servo for
part of the motor
with the transfer

he disk shall not

17
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12 Drop test

The optical disk cartridge shall withstand dropping on each surface and on each corner from a height of 760 mm onto 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 spindle in the centre [hole of the
hub.

The turntable of the drive spindle shall support the disk in the clamping zone, determining the axial pgsition of|the disk in
the case.

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

13.2  Dimensigns of the hub (see figure 2)

13.2.1 Outer digmeter of the hub
This diameter sha]l be

+0,0
Dg =25,0 mm mm
-0.2

13.2.2 Height of the hub
The height shall be

+0,0
Ay = 2,2 mm mm
202

13.2.3 Diamete:l of the centre hole

The diameter of the centre hole shall be

+0,012
D9 =4,004 mm mm
50,000

13.2.4 Height of the top.ofthe centre hole at diameter D9
The height of the fop.of the centre hole at diameter Dg measured above the disk reference plane, shall be

=157 T IItr

13.2.5 Centring length at diameter D9
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.

13.2.6 Radius at diameter D9
There shall be a radius at the rim of the hub with height

h4 =0,2 mm £ 0,1 mm

At the two surfaces which it intersects, the radius shall be blended to prevent offsets or sharp ridges.
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13.2.7 Chamfer at diameter Dg
The height of the chamfer at the rim of the hub shall be

+0,2
hs =0,2 mm mm
-0,0

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

13.2.8 Outer diameter of the magnetizable ring

This diameter shall be

D1p=19,0 mm min.

13.2.9 Inl]:r diameter of the magnetizable ring
r shall be

D1 = 8,0 mm max.

This diame

13.2.10 Thickness of the magnetizable material
This thickn¢ss shall be

hg = 0,5 mm min.

13.2.11 Podition of the top of the magnetizable ring relative to.the disk reference plane
This positign shall be

+0,0
h7=2,2 mm mm
-0,1

133 Cl

When the
disk is held|against the spindle by an axial clamping force, provided by the magnetizable material in the
and the magnets in the spindle. Thé.radial positioning of the disk is provided by the centring of the axis of]
centre hole|of the hub. A cup-shaped turntable of the spindle shall support the disk in its Clamping Zong
axial positi¢n of the disk in the case.

mping method

13.4  Cldmping forcé
The clamping force-éxerted by the spindle shall be less than 14 N (see annex F).

The adsorb¢nfforce measured by the test device specified in annex F shall be in the range of 8,0 N to 12,0

13.5  Capture cylinder for the hub (see figure 13)

idge is inserted into the drive, the shutter of the case is opened and the drive spindle engiges the disk. The

ub (see annex F)
the spindle in the
, determining the

The capture cylinder is defined as the volume in which the spindle can expect the centre of the hole of the hub to be at the
maximum height of the hub, just prior to capture. The size of the cylinder limits the allowable play of the disk inside its

cavity in the case. This cylinder is referred to perfectly located and perfectly sized alignment and location

pins in the drive,

and includes tolerances 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
Lsg = 0,5 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
located at a distance of

cylinder shall be

19
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Lsg = 4,3 mm max.
above the same reference plane. The diameter of the cylinder shall be
Dj; = 3,0 mm max.

Its centre shall be defined by the nominal values of L4g and Ls;.

13.6  Disk position in the operating condition (see figure 13)
When the disk is in the operating condition within the drive, the

Leo|= 5,35 mm £ 0,15 mm

above reference pjane P of the side of the case that faces the optical system. Moreover, the torque to be exerted or

order to maintain|a rotational frequency of 30 Hz shall not exceed 0,01 N.m, when the axis of rotation is within 3
a diameter of

Dy5)= 0,2 mm max.

and a centre given by the nominal values of L4g and Ls;.

20
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(figure 14
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Hub
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(figure 6)
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Figure 3 - Perspective view of the case
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See figure 5a)
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Figure 5a) - Surfaces Sy, S5, S3 and S of the reference Plane P
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Figure 10 - Shutter sensor notch viewed from Slide A
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Figure 12 - Shutter opening feature
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Figure 13 - Capture cylinder for the hub
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14.1

ISO/IEC 1

aracteristics of the substrate

Index of refraction

3549:1993 (E)

Within the Formatted Zone (see 16.2) the index of refraction of the substrate shall be within the range 1,46 to 1,60.

14.2

Thickness
The thickness of the substrate within the Formatted Zone shall be:
%  n°+0,2650
0,5093 x 5 5 mm = 0,05 mm
n“ -1 n"+0,5929

where n is the index of refraction.

15

151 M

The specifid

deviations from the specified values, called defects, can cause tracking errors, erroneous headers, or errors

These erron

15.1.1 En
All signals

operating environments defined in 8.1.2.

15.1.2 Usq

All signals
the followir

15.1.21 O
The focusse

Two polariz

Characteristics of recorded and embossed information

od of testing

to the tracks.

ations of this clause specify only the average quality of the embossed information or of the reco|

s are covered in Section 5.
yironment

n this clause shall be within their specified ranges with the cartridge in any environment in the
of the Reference Drive

g characteristics for the\purpose of these tests.

ptics and mechanics
d optical beam shall have the properties defined in 9.2 a) to e). The disk shall rotate as specified

ations-of:the optical beam shall be used:

— with thr, polarization linear and parallel to the tracks,

h
The requir%ents of this clause shall be met for the linear polarization of:the optical beam, both when parallel and when
perpendicu

rding layer. Local
in the data fields.

range of allowed

specified in this clause shall-be measured in the indicated channels of the Reference Drive. The drive shall have

in 9.5.

with the polarization linear and perpendicular to the tracks.

15.1.2.2 Read channel

The drive shall have a read channel, in which the total amount of light in the exit pupil of the objective lens is measured.
This channel shall have the implementation as given by Channel 1 in 9.3.

The drive shall also have a read channel which can detect magneto-optical marks in the recording layer. This channel shall
have an implementation equivalent to that given by Channel 2 in 9.3.

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

€max(axial)

=093 pm

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

The radial tracking servo used for this measurement requires a higher performance than that specified in 11.8.

15.1.3 Read conditions
Marks on the disk are read from the disk with a constant optical power.

The read power is the
stated zones (see 16.2):

ws for the

a) PEP Zone
The read power shall not exceed 0,5 mW.
b) SFPZone

The read power shall not exceed the value given in byte 6 of the PEP Zone (see 16.4.3.1.4).

c) Data zone
The read power shall not exceed the value given in byte 21 of the SFP Zone (see 16.5.2):

15.1.4 Write conditions

Marks are written fon to the disk by pulses of optical power superimposed uponr a specified bias power 1,5 mW 1[10 % (see
annex L) in the prIlence of a magnetic field.

The pulse shape shiall be as specified in annex C.

15.1.4.1 Write pgwer
The write power i the optical power incident at the entrance surface, used when writing in the user zone.
Testing shall be ¢

- a constant pulse width and a write power appropriate to the band (see 16.2.1), as given in bytes 22 to 25 pf the SFP
Zone (see 14.5.2), or

ied out at either

- a constant write power given in byte 31 and a pulse width appropriate to the band, as given in bytes 32 to 34 |of the SFP
Zone (see 16.5.2).

For bands other than band 0, band 7{ and band 15, the values shall be linearly interpolated from the above.
In all cases the acthal power and'pulse width used shall be within 5 % of those selected.
shall not exceed

idth Ty between 10 ns and 70 ns:

55(71; + 7}-—) mwW

p

The required pow

a) forapulse

b) for a pulse width exceeding 70 ns: 7.4 mW.

15.1.4.2 Write magnetic field

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.
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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.

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

15.1.5.1 Erase power

The erase power is the optical power incident on the entrance surface of the disk and used for erasing marks. The erase
power sha:[‘not exceed the value calculated according to requirements a) and b) in 15.1.4.1.

The tests shall be carried out at a temperature of 23 °C + 2 °C and with an erase power appropriat¢-to the band, given in
bytes 45 tp 47 and 159 to 161 of the control tracks. For bands other than those specified, the‘wvalues shall be linearly
interpolatel. The actual power used shall be within * 10 % of that selected.

For other temperatures, the values should be compensated as shown in annex L, in which’a Tecommendg¢d maximum erase
power for ¢n additional rotational frequency is also shown.

15.1.5.2 Hrase magnetic field

The requirgments of all tests shall be met for all magnetic field intensities at\the recording layer during erasing in the range
from 18 000 A/m to 32 000 A/m.

15.2  Ba4seline reflectance

15.2.1 G¢neral

The baseliCEe reflectance is the value of the reflectance® of an unrecorded, grooved area of the Data [Zone of the disk,
measured through the substrate and does not include-the reflectance of the entrance surface.

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

- in byte 3 of the PEP Zone (see 16.4.3/1.4), and
- in byte 19 of the SFP Zone (see 16;5:2).

15.2.2 Mgpasured value

The measured value Ry, of the,baseline reflectance shall be obtained under the conditions a) to ¢) of 9.2 gnd those of 15.1.3
using the split photo detecter (I1+/2)oL.

Measurements shall/be'made in the Data Zone in any track without embossed data fields.

15.2.3 Rdquirement

The value of R at the standard wavelengih specified in 9.2 shall Tic within the range of U,10 and 0,30 for Type R/W, Type P-
ROM, or Type WO disks and shall be not less than 0,35 for Type O-ROM disks.

At any point in the Data Zone, the value Ry, shall be equal to R(1 % 0,15) and lie within the allowed range.

This requirement specifies the range of values of R, for all disks with the same value of R. In addition the variation of R |

shall meet the requirement

Rm max Rm min
———x<0(,12
R R

M max + m min
where R is the maximum value of the measured reflectance in the Data Zone

R

m max

'm min 1S the minimum value of the measured reflectance in the Data Zone.
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15.3 Magneto-optical recording in the Data Zone

15.3.1 Resolution

I is the peak-to-peak value of the signal obtained in Channel 2 (see 9.3) from marks written under any of the conditions
given in 15.1.4 using the 8T pattern, where T corresponds to the time length of one Channel bit, at the frequency appropriate
to the band and read under the conditions specified in 15.1.3c.

Iy is the peak-to-peak value of the signal obtained in Channel 2 from marks written under any of the conditions given in
15.1.4 using the 3T pattern at the frequency appropriate to the band and read under the conditions specified in 15.1.3c.

The resolution Iy/fi, (see figure 15) shall not be less than 0,3 within any sector. It shall not vary by more than 0,2 over a

| T T

Figure 15 - Definition of Iy, 'and Iy

15.3.2 Imbalanc

The imbalance of the magneto-optical signal is the ratio of the amplitude of the signal in Channel 2 over the amplitude of the
signal in Channel | measured in the Data field of a sector: The effect of Kerr rotation shall be eliminated, e.g. by alternating
the magnetized dirgction of the recording layer. The phase retarder in the optical system shall be in the neutral pgsition (see
9.1). Imbalance can be caused by birefringence of the-disk.

The imbalance shall not exceed 0,06 in the Data Zone, throughout the environmental operating range and in a pandwidth
from d.c. to 40 kHz.

of magneto-optical signal

15.3.3 Vertical bfrefringence
The principal verti¢al birefringence value shall be contained as follows:

|N,-N < 600 x 10°6

where Np is the index.of refraction along any direction in the plane of the disk and N, is the index of refraction nonal to the
plane of the disk. (Bee annex P.)

15.3.4 Figure of merit for magneto-optical signal

The figure of merit F of the recording layer is a measure of the magnitude of the signal obtained from magneto-optical marks.
It is defined as R sin0 cos 28, where R is the reflectance of the disk expressed as a decimal fraction, 0 is the Kerr rotation of
the optical polarization between a mark and no-mark, and B is the ellipticity of the reflected beam, averaged over the
aperture. The polarity of the figure of merit is defined to be negative for a magneto-optical mark written in an Fe-rich Fe-Tb
alloy recording layer with the write magnetic field in the direction specified in 15.1.4. In this case the direction of the Kerr
rotation is counter-clockwise as seen from the incident beam.

The polarity and magnitude of the value of the figure of merit shall be as specified in bytes 364 and 365 of the SFP data (see
16.5.2). The figure of merit shall comply with

0,0025 < | F | <0,0050

38


https://iecnorm.com/api/?name=5a42a5b0c25ba57adce8393581c2beb6

ISO/IEC 13549:1993 (E)

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

15.3.5 Narrow-band signal-to-noise ratio

Write a track in the Data Zone under the conditions given in 15.1.4 using the 3T pattern at the frequency appropriate to the
band. Read the Data fields in Channel 2 under the condition specified in 15.1.3 using a spectrum analyzer using the 3T
pattern at the frequency appropriate to the band and a bandwidth of 30 kHz. Measure the amplitudes of the signal and the
noise using 3T pattern at the frequency f;, appropriate to the band (see figure 16). The narrow-band signal-to-noise ratio is

(signal Ievel)
20 I0910( noise leve
This ratio, affter correction of any instrumentation errors and for the effects of Header fields, shall.be greatdr than 43 dB for
all tracks in the Data Zone and for all phase differences between -15° and +15° in the optical system as defirjed in 9.1.

NOTE 3 - It is pprmitted to use a spectrum analyzer with a bandwidth of 3 kHz and to convert the measured value to.thab for a 30 kHz valje.

Amplitude
A Signal level

Noise level

—» Frequency

Figure 16 - Amplitude versus frequency for the magneto-optical signal

15.3.6 Cl:{:-talk ratio

The cross-talk'ratio definition and measurement procedure describes the entities to-be measured in terms of physical tracks.
These physical tracks can consist of one or more logical tracks (see clause 16). The number of logical tracks involved in the
measurement must be adjusted for the band in which the measurement is made.

15.3.6.1 Rewritable Track Test Method
The cross-talk ratio for rewritable tracks is
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The following test
(n+2), in the Rewr

a)  ‘FErase tracks
b)  Write on the
¢)  Read tracks

signal levei of physical track n—1

20l0g, (%2

signal level of physical track n

)

and

signal level of physical track n+1

20log, o(—L

signal level of physical track n

)

table Zone

(n-2), (n-1), n, (n+1), (n+2).
centre track n under the conditions given in 15.1.4.
n-1) and (n+1) under the conditions specified in 15.1.3c).

The cross-talk rati¢p shall be less than -26 dB in each case.

15.3.6.2 Embosse

d Track Test Method

The cross-talk rati¢ for embossed tracks is

The following test
Inner Manufacture

Control Track SFP
a)  FErase tracks
b)  Read tracks
¢)  Read tracks

signal level of physical track —160 aftererase
20 I091 0( signal levelof physical track =161

)

and

20| ( signal level of physicaltrack 37 785 after erase
0810 signal level of physical track 37 786

)

shall be carried out on track -161 of the Inner Control Track SFP Zone, track -160 and track

. n, (n+1),

159 of the

r Zone, track 37 784 and track 37 785 of the Outer manufacturer Zone, and track 37 786 of the Outer

Zone. A similar choice of tracks could be taken from the Data Zone of a Type P-ROM disk.

-160, -159, 37 784, and\37785.
160 and -161 using'Channel 1 under the conditions specified in 15.1.3c).
B7 785 and 37 786_using Channel 1 under the conditions specified in 15.1.3c).

Sector marks fromladjacem tracks should be degated during this test.

The cross-talk rati

shall be'less than -26 dB in each case.

15.3.7 Ease of enasure

appropriate to the band and a bandwidth of 30 kHz. Note the amplitude of the written marks.

Erase under the conditions of 15.1.5.

Procedure
a)

appropriate to the band.
b)

frequency f,,
©
d) Repeat a) and c) 1000 times.
e¢) Repeata)
f)

band. (see figure 16).
2)

40

Write any track in the Data Zone under the conditions given in 15.1.4 and using the 3T pattern at the frequency

Read under the conditions specified in 15.1.3, using the spectrum analyzer with a centre frequency at the 3T pattern

Repeat b); note the signal level of the written marks and of the noise at the 3T pattern frequency appropriate to the

Repeat c); note the residual signal level of the written marks at the 3T pattern frequency appropriate to the band.
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Requirements

The narrow-band signal-to-noise ratio, calculated from the readings in f) and after correction

and for the effects of the Header fields, shall be greater than 43 dB.
The residual signal in g) shall be less than -40 dB relative to the signal level of the written marks in b).

15.4 Characteristics of information

The characteristics of the signals read shall refer to signals obtained at the optical head. Each of these characteristics shall be
m i with bea . i en 7 he g1 ( he conditio speclfiedm9.1
and 9.2.

1, and I, arp the outputs of the two halves of the split photo diode detector in the tracking-channel (see{9.1). (I + I2)gp

indicatac thd annm antnut of thae twn haluvac of the onlit dinda datantar in tha tranlking chanhal whan tha|hanm ic an land
ANIUIVGLVY Wl DU UULPUL Ul IV 17TV JIGITUVD Vi UiV OpP UL WIVUY UVIWW WL 11wy ua\«l\llls CRannc: wnehn WiV | Uvalll 10 Vit iaaig

without embossed Data fields. (/, - /), and (/; + 1), indicate the peak-to-peak amplitude of the difference and sum output,
respectively] of the two halves of the spht photodnode detector in the tracking channelwlien the beam crosse$ the tracks.

The following requirements shall be met (see figure 17):
—  Push-pull signal
Polarization: linear and parallel:

. . (h-1I2)pg
Rewritdble and Write Once 0,55 +7———<0,90
(, 1+I2 )OL
Embossed 0,35 < Url2 o <0,90
SSe 33 775 <0,
(I1+/2 )OL
Polarization: linear and perpendicular:
' . (h-I2)pg
Rewritdble and Write Once 035< 77—5—<0,70
(hi+12)o,
(h-17)
Embossed 022< 7——E- < 0,70
(h+1> )QL
- Cross-lack signal
Polarizption: linear and parallel:
. ) (h+12),,
Rewritdble and Write Once 023< +5+———<0,65
‘1 (lh+2)o,
(h+12)pg
Embossed 0,12 -7——<0,60
(h+l2)o,
Polarization: linear and perpendicular:
i (h+12),,
Rewritable and Write Once 030 -7——<0,75
(I1+12 )OL
(h+12),,
Embossed 020 +———<0,75
(I1+I2 )OL

Over the whole disk the value of this signal shall not vary by more than 3 dB.
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Phase depth

The phase depth of the grooves equals

where n is the

L’#.SGOO

index of refraction of the substrate

d is the groove depth

A is the wavelength

The phase de;

th shall be less than 180°.

located at those places on the disk where (/; - I3) equals zero and (/; + I3) has its maximum val

of pre-recorded marks

The signals specified below are obtained from Channel 1 (see 9.3), and shown in figure 17;
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Sector Mark
The Sector
I Iem l floL20)
where I, is
VFO signal (s
The signals fr
ol oL 2 0

where I.4, is tI

In addition th

“Vfo”p'naxl 2

shall be satisfj
Marks.

ignal (see 17.2.1)
k signal shall meet the requirement
55

t]c peak-to-peak amplitude of the read signal from the Sector Mark and I is the reflectance on-

ee 17.2.2)
bm the VFO,; and VFO; fields shall meet the réquirement
,15

condition
0,35

ed within each sector, where I, is the signal in that sector from pre-recorded marks which are

Address Mark, ID and PA signals (see 17.2.3, 17.2.4 and 17.2.5)

The signals fr¢
]p/IOL 20,15

bm these fields shall meet the requirements

e peak-to-peak amplitude of the read signal from the VFO area and /g is the reflectance on-land.

1€.

and.

not Sector

Embossed dafa signals in the Embossed Zone

The signals from any data embossed fields shall meet the requirements

Irom / IoL 2 0,15

Toemin / Tomax 2

0,35 over any one track

These requirements apply only to such marks having a repetition rate of less than 8T at the appropriate frequency for the

band.
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15.4.3 Parameters of the read characteristics
Figure 17 shows the different parameters for the read characteristics.

Beam on l Light beam
VAV /
I/

1
(h* By l Split photodiode
0 Level \\ /l / /\ /\ (Il-lz)pp
Beam across
tracks
Signals from grooves in the tracking chaniielwithout embossed Datafields
ODF
4
Sector Mark > | VFO _ AM, 1D, PA
©“— [« >
- O — — — \ [\ T -
Beam on —) A |
unrecorded I o 1 o
track \ ¢ ¢
I
,OL 0 Level
Signals from Headers in Channel 1
ECMA-53.0065-A

Figure 17 - Illustration of the various parameters for read characteristics
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Section 3 - Format of information
16 Features

16.1 Geometry of physical tracks

16.1.1 Shape

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

16.1.2 Direction|of rotation

The disk shall rotate counter-clockwise as viewed by the objective lens. The physical track shall spiral outwards.

16.1.3 Physical track pitch

The physical track pitch is the distance between adjacent track centrelines, measured in a radial direction. It shall pe 1,39 pm

1+ 0,08 pm.
The width of a set{of 10 000 physical tracks shall be 13,90 mm + 0,10 mm.

16.2 Formatted Zone

The Formatted Zone shall extend from radius 27,00 mm to radius 61500 mm and shall be divided as shown [in table 1.

Dimensions are given as reference only, and are nominal locations.

From radius 29,522 mm to radius 61,00 mm the Formatted Zoné¢ shall be provided with tracks containing servo gnd address

information.

16.2.1 Data Zone

These physical tracks are organized into groups-called physical track groups. Each such group is further divided

nto logical

The Data Zone shall be divided into 16 bands numbered O to 15. Each band shall contain the same number of ph);.Ecal tracks.

tracks. Each band|has 50 physical track groups: The number of logical tracks per physical track group increases

m band to

band moving from the inner radius to the outer radius (from 32 to 62 logical tracks per physical track group). Within any
band, the angular|recording density shall be constant. Physical track groups comprise an integral number of physical tracks

and all physical track groups shall begin and end on the same radial line.

The hierarchy is thus:

17 or 31 sectors =|1 logicaltrack (disks with 1 024-byte sectors or disks with 512-byte sectors)
32 to 62 logical tracks (27 physical tracks) = 1 physical track group

50 physical track groups = T band
16 bands = the Data Zone
The Data Zone shall start with track 0 and end with track 37 599.

16.2.1.1 User Area

The User Area shall start with track 3 and end with track 37 596. The User Area shall consist of one of the following: (see

18.1)

— Rewritable Zone

— Embossed Zone

— Partially Embossed Zone
—  Write Once Zone
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16.2.2 Reflective Zone

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

16.2.3 SFP Transition Zone

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

16.2.4 Inner Control Track SFP Zone

The Inner Control Track SFP Zone shall begin at track -369 and end at track -161. The Inner Control Tradk SFP Zone shall
be recorded|with 17 or 31 sectors per physical track and have Sector IDs recorded on the same radial line ahd contain groove
discontinuitjes in the Offset Detection Flag field (see 17.2.6).

16.2.5 Inner Manufacturer Zone

The Inner ufacturer Zone is provided to allow the media manufacturer to perform tests on the disk, including write
operations, [in an area located away from recorded information. The inner and outer tracks of this zone|are called Guard
Bands and not to be used (see table 1). The purpose of the Guard Bands.is'to protect and buffer the areas that contain
information| from accidental damage when the area between the Guard Bands is used for testing or calibraion of the optical
system. The| Inner Manufacturer Zone shall be recorded at the same freqiency and format as band 0.

16.2.6 Outer Manufacturer Zone

The Outer ufacturer Zone shall comprise 186 tracks and shall begin one track after the last user track (track 37 599, see
bytes 384, 3??0( the SFP Zone). The information in thetracks from track 37 600 to track 37 785 is nof specified by this
Intemnationdl Standard and shall be ignored in interchange. Tracks 37 600 to 37 785 are reserved fobr testing by the
manufacturgr. The Outer Manufacturer Zone shall berecorded at the same frequency and format as band 15

16.2.7 Outer Control Track SFP Zone

The Outer Control Track SFP Zone shall"begin at track 37 786 and end at track 38 046. The Outer Contro| Track SFP Zone
shall be recprded at 17 or 31 sectors_per physical track and have Sector IDs recorded on the same radial| line and contain
groove discontinuities in the Offset Detection Flag field.

16.2.8 Lead-out Zone

The Lead-oyt Zone shall be used for positioning purposes only. The Lead-out Zone, if it contains sectors, shall be recorded at
17 or 31 secfors per physical track and have Sector IDs recorded on the same radial line and contain groove |discontinuities in
the Offset Detection Flag area.

16.2.9 Track number
Each logical track shall be identified by a unique track number.

Track 0 shall be located at radius 30,00 mm + 0,10 mm.
The track numbers of logical tracks located at radii larger than that of track 0 shall be increased by 1 for each logical track.

The track numbers of logical tracks located at radii smaller than that of track 0 shall be negative and decrease by 1 for each
logical track. Track -1 is indicated by (FF)(FF).

The following table shows the parameters associated with each area of the disk.
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Table 1 - Parameters of the zones

Zone or Band Nominal radius Physical Logical Number of Logical track Number of Frequency
Start-end track groups| tracks per |logicai tracks| number Start-end | physical tracks MHz
physical (1 800 rpm)
(mm) track group
17,500-27,000 N/A N/A N/A N/A N/A
FARYY SF>ALYY r"lﬂ l"ll‘\ l"/l\ I"/I‘\ I"/f\
29,001-29,501 N/A N/A N/A N/A N/A 0,017
29,502-29,520 N/A N/A 14 -383t0-370 14 11,100
29,522-29,811 N/A N/A 209 -369to0 -161 209 11,100
29,812-29,999 5 32 160 -160 to -1 138 13,153
29,812-29,848 1 32 32 -160t0-129 27 13,153
29,850-29,961 3 32 96 -128 10 -33 81 13,153
29,962-29,999 1 32 32 -32t0-1 27 13,153
30,000 50 32 1 600 0-1599 1350 13,153
31,877 50 34 1700 1 600-3 299 1350 13,976
33,753 S0 36 1 800 3300-5 099 1350 14,799
35,630 50 38 1900 5 100-6 999 1350 15,621
37,506 50 40 2 000 7 000-8 999 1350 16,444
39,383 50 42 2100 9 000-1.1099 1350 17,267
41,259 50 44 2200 11 100-13 299 1350 18,090
43,136 50 46 2300 137300-15 599 1350 18,912
45,012 50 48 2400 15 600-17 999 1350 19,735
46,889 50 50 2500 18 000-20 499 1350 20,558
48,765 50 52 2600 20 500-23 099 1350 21,381
50,642 50 54 2700 23 100-25 799 1350 22,203
52518 50 56 2800 25 800-28 599 1350 23,026
54,395 50 58 2900 28 600-3 1499 1350 23,849
56,271 50 60 3 000 31 500-34 499 1350 24,671
58,148 50 62 3100 34 500-37 599 1350 25,494
60,024-60,136 3 62 186 37 600-37 785 81 25,494
60,137-60,498 N/A N/A 261 37 786-3 8046 261 11,100
60,499-60,998 N/A N/A 360 38 047-38 406 360 11,100
Legend: N/A means "not applicable”

16.3  Control tracks

The three zones

—  Control Track PEP Zone

— Inner Control| Track SFP Zone

~  Outer Contro] Track SFP Zone

shall be used for recording control track information.

The control track information shall be recorded in two different formats, the first format in the Control Track PEP Zone, and
the second in the Inner and Outer Control Track SFP Zones. The Channel bit definitions used to describe the recording in the

PEP and SFP are equal in length and spacing.

The Control Track PEP Zone shall be recorded using low frequency phase-encoded modulation and there shall be three PEP

sectors per revolution.

The Inner and Outer Control Track SFP Zones shall each consist of a group of tracks recorded by the same modulation
method and format as is used in band O of the Data Zone. However, the Inner and Outer Control Track SFP Zones are
recorded at 17 or 31 sectors per physical track and have Sector IDs recorded on the same radial line and contain groove

discontinuities in the Offset Detection Field.
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16.4  PEP Zone

This zone shall not contain any servo information. All information in this zone shall 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.

16.4.1 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) Channel bits long: A
PEP bit is recorded by writing marks in either the first or the second half of the cell.

A mark shal

Channel bitg.

A ZERO sh;

1 be nominally two Channel bits long and shall be separated from adjacent marks by a space

1l be represented by a change from marks to no marks at the centre of the cell and a ONE by 4

marks to marks at this centre.

pf nominally two

A change from no

PEP bit cell with PEP(bit cell with
arecorded ZERO afecorded ONE

/ \r—><'—’ \ r >
1/2 PEP bit cell L 1/2 PEP bit celll

<

UL, L UL

2 Channel bits

Figure 18 - Examplé¢ of phase-encoded modulation in the PEP Zone

16.4.2 Crass-track loss

The density

The signal /

]
(7o) <z
Mmin

marks. Iy mhy iS the-maximum value and Iy, my, is the minimum value of I, obtained over one revolutior

greater than

0,4 Iop), where I is the on-land reflectance. The effect of defects shall be ignored.

UL

pf tracks and the shape of marks in the PEP Zone shall be such that the cross-track loss meets the requirement

is obtained from Channel 1 (see 9.3). The signal I, is the maximum amplitude in a group of three successive

. Iy max shall be
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16.4.3 Format (;Lt-:e tracks of the PEP Zone

Each track in the Zone shall have three sectors as shown in Figure 20. The numbers below the fields indicate the number
of PEP bits in each| field.
One Revolution Period (3 Sectors)
Sector Gap Sector Gap Sector Gap
177 10-12 177 10-12 177 10-12
Figure 20 - Track format in the PEP Zone
The gaps between fectors shall be unrecorded areas having a length corresponding to 10 to 12 PEP bits.

Figure 19 - Path of the laser beam when crossing tracks and resulting PEP signals

16.4.3.1 Format of a sector

Each sector of 177,

PEP bits shall have,the layout shown in Figure 21.

One Sector (177 Bits)
Preamble Sync Sector Number Data CRC
16 1 8 144 8

16.4.3.1.1 Preamble field
This field shall consist of 16 ZEROs.

16.4.3.1.2 Sync field
This field shall consist of 1 ONE.

16.4.3.1.3 Sector Number field
This field shall consist of eight bits specifying in binary notation the Sector Number from O to 2.

48

Figure 21 - Sector format in the PEP Zone
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Byte 0
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bits 6 to 4
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6.4.3.1.4 Data field

is field shall compri

&
y—
oo
®
.
=
T
4
ey
w2
=]
53
g
=
=)
5
—
~J
»
:%?
(=2
2
-

shall be set to ZERO
shall be set to 110 indicating Logical ZCAV.

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

bit 3
bit2to 0

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

Byte 1
bit 7
bits 6 to 4

Other setting
bit 3
bit2to 0

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

Byte 2

This byte sh
byte sectors

Byte 3

——shalt-be-setto-ZERO
shall be set to 000 indicating RLL (2,7) mark position modulation,

shall be set to ZERO
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,

s of these bits are prohibited by this International Standard.
shall be set to ZERO

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 2"

1 specify in binary notation the number of sectors in logical track 0. It shall be set to (11) for|disks with 1024-
d (1F) for disks with 512-byte-sectors.

This byte shall give the manufaCturer's specification for the baseline reflectance R of the disk when measured at a nominal

wavelength pf 780 nm. It is specified as a number n (see 15.2.3) such that

n =

Byte 4

100 R.

bit 7

This byte shiall specify that the recording is on-land and it shall indicate the signal amplitude of the pre-recolded marks.

The absolute value of the signal amplitude is given as a number n between -20 and -50, such that
n=- 50(’p”OL)
where ]p is the signal from Channel 1 from the low frequency pre-recorded marks and /gy is the on-land

reflectance.

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

Byte §

This byte shall be set to (FF).
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Byte 6

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

Byte 7

The byte shall specify the Type of the ODC as specified by this International Standard.
0010 0000 shall mean Type R/W

0000 0000 summm
1010 0000 shall mean Type P-ROM
S

H

Other settings of th
Byte 8

all mean Type WO

s byte are prohibited by this International Standard.

This byte shall spedify the most significant byte of the track number of the track in which the Outer Control Track [SFP Zone

starts. It shall be se!
Byte 9

This byte shall spe;
shall be set to (9A)

Byte 10

This byte shall spe
representing the M

Byte 11

This byte shall spe
representing the LS

Byte 12

This byte shall spegify the track pitch in pm times 100. It shall be set to (8B) representing a track pitch of 1,39 pm.

Byte 13

This byte shall be set to (FF).

Bytes 14 to 17

to (93) representing the MSB of track number 37 786.

Cify the least significant byte of the track number in which thé<Outer Control Track SFP Zong starts. It
representing the LSB of track number 37 786.

cify the most significant byte of the first track of the: Inner SFP Control Track. It shall be sgt to (FE)
BB of track number -369.

cify the least significant byte of the first,track of the Inner SFP Control Track. It shall be set to (8F)
B of track number -369.

The contents of these bytes.are not specified by this International Standard, they may be used for manpfacturer's

identification. They

shall be.ignored in interchange.

16.4.3.1.5 CRC

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

G(x)=x8+x4+x3+x2+1

The residual polynomial R(x) shall be

i=B61. . =143 .
R(x)=( Yaix'+ Y a,-x’)x8 mod G(X)

i=144 i=0

where a; denotes a bit of the input data and g; an inverted bit. The highest order bit of the Sector Number field is ay571.
The eight bits cy of the CRC are defined by
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k=7 K
Hc (x)= 2 CiX
k=0
where c is recorded as the highest order bit of the CRC byte of the PEP sector.

16.4.4 Summary of the format of the Data field of a sector

Table 2 - Format of the Data field of asector of the PEP Zome |
PEP Byte Description Value
number
0 Data field 0110 0000
1 Error correction 00000010 or 0001 0001
2 Number of sectors in track 0 0001 1111 or 0001 0001
3 Baseline reflectance XXXX XXXX
4 Signal amplitude of embossed data Oxxx XXXX
5 Reserved 1111 1111
6 Max. SFP read power XXXX XXXX
7 ODC Type xxxx 000x
8 Track number (MSB) of the first track of the | 1001 0011
Outer SFP Zone
9 Track number (LSB) of the first track of the | 1001 1010
Outer SFP Zone
10 Track'number (MSB) of the first track of the | 1111 1110
Iriner SFP Zone
11 Track number (LSB) of the first track of the | 1000 1111
Inner SFP Zone
12 Track pitch 1000 1011
13 Reserved 11111111
14t017 Not specified XXXX XXXX

Legend: x indicates that thevalue depends on the usage.

16.5 Control Track SFP Zones

The two Control Track SFP Zones shall be pre-recorded in the standard sector format (see 17.2). The pre-recorded data
marks shall satisfy the requirements for the VFO and ID fields specified in 17.2.2 and 17.2.4.

Each sector of the SFP Zones shall include 512 bytes of information numbered O to 511 and grouped in five sections;

— aduplicate of the PEP information (18 bytes),
— media information (366 bytes),
—  system information (64 bytes),
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—  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 first 512 bytes shall be followed by 512 (FF)-bytes.

16.5.1 Duplicate of the PEP information
Bytes 0 to 17 shall be identical with the 18 bytes of the Data field of a sector of the PEP Zone (see 16.4.3.1.4).

16.5.2 Maedia info

Bytes 18 to 359 spetify read and write parameters at three laser wavelengths Ly = 780 nm, L, and L3. For each vaelcngth
the baseline reflectance Ry, Ry or R3 is specified. The read and write powers are specified for four different fotational
frequencies N1 = 3Q Hz, N3, N3 and N4 for each wavelength. For each value of N, four sets of write powers are given: three
width and one set for constant power. Each set contains values for bands 0, 7, and 15.

31 to 34, bytes 44 to 47 specify the conditions for
=30 Hz.

irements for the bytes in the control tracks are given in table 3.
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Byte 18

Table 3 - Requirements for Control Track bytes

ISO/IEC 13549:1993 (E)

Category Mandatory Optional or (FF) Mandatory (FF)
Media Parameters | 0-4,6-12 513
Unspecified 14-17
Ly &R, 18-19
N 1 Values 20-25, 31-34, 44-47 26-30, 35-43
N2 Values 48-53, 59-62, 72-75 54-58, 63-71
N3 Vilues 76-81, 87-90, 100-103 82-86, 91-99
N4 Values 104-109, 115-118, 128-131 110-144, 119-127
l’l & R2 132-133
Nl Values 134-139, 145-148, 158-161 140-144, 149-157
N2 Values 162-167, 173-176, 186-189 168-172, 177-18S
N3 Values 190-195, 201-204, 214-217 196-200, 205-213
N4 Values 218-223, 229-232, 242:245 224-228, 233-241
Ly &Ry 246-247 ]
N, Values 248-253, 259-262, 272-2175 254-258, 263-271
N2 Values 276-281, 287-290, 300-303 282-286, 291-299
N3 Values 304-309, 315-318, 328-331 310-314, 319-327
N4 Values 332-337, 343-346, 356-359 338-342, 347-355
Reserved 360-363
Figure of Merit 364-365
Reserved 366-383
Last track 384-38S
number
Reserved 386-389
Banding 390-393
parameters
Reserved 394-399
DDS information | 400-421 400-421
o for Type P-ROM for Types R/'W,
O-ROM and WO
Reserved 422-447
Unspecified 448-511
1024-Byte sectors 512-1023

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

n=1/5L;

This byte shall be set to n = 156 indicating L;=780 nm for ODCs according to this International Standard.

Byte 19

This byte shall specify the baseline reflectance R, at wavelength L; as a number n (see 15.2.3) such that

n= IOORI
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Byte 20
This byte shall spec

ify the rotational frequency N in hertz as a number n such that

n=N 1
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 Data Zone as a number n between 28 and 30 such

that

n

The following bytes

20 P,

milliwatts indicated [by the manufacturer of the disk. Py, is expressed as a number n between 0 and 255 suchi that
n=5 Py
In these bytes 7" stapds for the constant pulse width at the appropriate frequency for the band( T for the time length of one

Channel bit.

Byte 22

This byte shall spec
T

within Band 0.

Byte 23

This byte shall spec
T

within Band 7.

Byte 24

This byte shall spec
T

within Band 15.

Byte 25

This byte shall spec
T

ify P, for:

+Tx 1,00

fy P, for:
=T x 1,00

ify Py, for:
=T x 1,00

ify P, for:
= T x 0,50

within Band 0.

22 to 30 specify, at constant pulse width, at the appropriate frequency for the band, the write pojer Py, in

Bytes 26-30

These bytes shall be set to (FF)

Byte 31

This byte shall specify a constant write power Py, in milliwatts as a number n between 0 and 255 such that
n=>5P,

Byte 32

This byte shall specify the write pulse width 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 within Band 0.
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for tl nstant write power specified by byte 31

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

for the constant write power specified by byte 31 and within Band 15.
Bytes 35 to 4

These bytes shall be set to (FF).

Byte 44
This byte shall be set to (00).
Byte 45
This byte shall express the erase power EP in milliwatts as a number n between 0 and 255 such that
n=5EP

within Band (.
Byte 46
This byte shall express the erase power EP in milliwatts as anamber n between 0 and 255 such that
n=5EP

within Band
Byte 47
This byte shall express the erase power EP\in'milliwatts as a number n between 0 and 255 such that
n=5EP

within Band 5.

Byte 48
This byte sha]l specify,atwavelength L, the rotational frequency N; in hertz as a number n between 0 and 235 such that
n=N3

If not used, it shall be set to (FF).
Byte 49

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

n=20P;
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.
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Byte 76

This byte shall specify, at wavelength L, rotational frequency N3 in hertz expressed as a number n between 0 and 255 such
that

n= N3
Byte 77

This byte shall specify the maximum read power P3 in milliwatts for the Data Zone, as a number n between 0 and 255 such
that

n4 20 P
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 10 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 spedify, at wavelength L;, rotational frequency Ny in hertz as a number‘between 0 and 255 such that

nx Ny
Byte 105

This byte shall spe¢ify the maximum read power P4 in milliwatts for the¢.Data Zone, as a number n between 0 and 255 such
that

n¥ 20 P4
Bytes 106 to 118

For the values spedified 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 spedified in bytes 18, 19, 104-and 105, bytes 119 to 131 shall specify the parameters indicated in bytes 3510
47.

Byte 132

This byte shall spe¢ify wavelengfivLy, in nanometres as a number n between 0 and 255 such that
nel/5L,

Byte 133

This byte shall speci
n=100R,

Bytes 134 to 245

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

Byte 246

This byte shall specify the wavelength L3 in nanometres as a number n between 0 and 255 such that
n=1/5L3

Byte 247

This byte shall specify the baseline reflectance R at wavelength L3 as a number n between 0 and 100 such that
n=100R;
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Bytes 248 to 359

The allocation of information to, or the setting of, these bytes shall correspond those of bytes 20 to 131. The values specified
shall be for L3 (byte 246) and R3 (byte 247).

Bytes 360 to 363
These bytes shall be set to (FF).
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 Il;zrr rotation due to the written mark is clockwise).

When set to
Byte 365
This byte shajl specify the figure of merit F as a number n between 25 and 50, such that
n=10000 F

Bytes 366 to|383

These bytes shall be set to (FF).

1) it shall mean that this polarity is negative.

16.5.3 System Information

Bytes 384 anfl 385, they shall specify in binary notation the logical track'number, 37 599, of the last logical {rack of the Data
Zone. The tofal number of logical tracks in this zone is 37 600.

Byte 384
This byte shdll be set to (92), which is the most significant byte of this number.
Byte 385
This byte shgll be set to (DF), which is the least significant byte of this number.
Bytes 386-389

These bytes Ihall be set to (FF).
Byte 390
This byte shall be set to (10) to represent 16 bands.
Byte 391

This byte shll specify.the banding constant for the media. It shall be set to (64). This is the difference in number of logical
tracks betwepn adjacent bands.

Bytes 392 arjd"393 shall specify in binary notation the number of physical tracks per band. They shall be sef to (05) and (46)
respectively to indicate 1 350 physical tracks.

Byte 392

This byte shall be set to (05), which is the most significant byte of this number.
Byte 393

This byte shall be set to (46), which is the least significant byte of this number.
Bytes 394 to 399

These bytes shall be set to (FF).
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Bytes 400 to 421

This information is required for Type P-ROM and contains parameter values for bytes 0 to 21 of the DDS. The value of Byte
3 of the DDS may be chosen during initialization and need not agree with SFP Byte 403. For Types R/W, O-ROM and WO,
these bytes shall be set to (FF).

Bytes 422 to 447
These bytes shall be set to (FF).

16.5.4 Unspecifi
The contents of bytes 448 to 511 are not specified by this International Standard. They shall be ignored in interchanLe.

16.6 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

16.6.1 Requiremgnts for reading
The data recorded ¢n the disk shall be readable under the read conditions specified in.bytes 18 to 21 of the SFP Zong.

16.6.2 Requirempnts 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 Zong or under
the write condition 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 |16.6.1.
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Physical and logical format

17 Physical format

17.1  Track layout

17.1.1 Tracking

The format gs

All tracks s
at the ODF.

Recording shall be on-land.

i : % <«—Pregroove
000 0000 .

ojele) : OO0O

%( €—Pregroove

: «— Pregroove
Embossed ODF Buffer

Header

Information

Figure 22 - Example of a sector in the SFP or Lead-out Zones with Offset Detection Flag

the disk.
hall have grooves which shall be continuous. Only the SFP and Lead-out Zones shall have grogve discontinuities

Figure 23 - Sector format for 1 024 user bytes

5 14
N
2 1 2 1 3 5 3 2
€<—D<€ < > <>
Track gy | Sector| CRC ODH Gap| Flag| Gap ALPG
ID : D, D, ODF Data field
A A A P !
M M M A S User Data, A
Y Control
SM| VFO VFO VFO Flag VFO N b CRC Buffer
1 2 2 )’tESv 2y
and C ECC and

i Gaps Resyne

i

i :‘ ; ;
— ! i ! ! ;
sy 12 1] s 8 1l 3 8 1l s 1l 14 12 3 125¢ 1 1

< > > > > DI > >

>
Pre-formatted Header : 52 1274

>
- 1360
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5 14
2 1 2 1 3 5 3 2
< < <> <>
TrackNo. | Sector) CRC ODH Gap| Flag|GappALPQ
ID, - ID, Dy ODF Data field
A Al A P P
M M M A § User Data, A
Control
VFO 31
SMI vpo1 VFO m:;g VFO 2 bytes, CRC, Buffer
Gap S ECC ami
Resync
s| 12 |1 s 8 |1 5 8 1| s |1} 14 12 /) 3 650 1 14
Pre-formatted Header : 52 665
746
Figure 24 - Sector format for 512 user bytes
17.2  Sector format
Sectors shall have pne of the two layouts shown in-figure 23 and figure 24 depending on the number of user bytes in the Data
field (see 17.2.11). The first sector on each-logical track shall have the Sector Number 0. Sectors shall be|numbered

sequentially on eaCh track. The number.of user bytes per sector is specified by byte 1 of the PEP and SFP Zoneg. The pre-
formatted area of 52 bytes, the Header( 1s)the same for both sector formats.

On the disk 8-bit bytes shall be represented by 16 Channel bits (see 17.3).
In figure 23 and figure 24, the: numbers above and below the fields indicate the number of bytes in each field.

17.2.1 Sector Mark

The Sector Mark shall-consist-of-an-embessed-patte H—de ot-oecur——R]
enable the drive to identify the start of the sector without recourse to a phase-locked loop.

The Sector Mark shall have a length of 80 Channel bits and shall consist of embossed, continuous long marks of different
length followed by a lead-in to the VFO, field. The timing pattern of the Sector Mark shall be as shown in figure 25, where T
is the period of one Channel bit. The signal obtained from a mark is less than a signal obtained from no mark. The lead-in
shall have the Channel bit pattern 0000010010.
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10T 6T, | 5T, 14T T 6T 6T 6T 10T

o >E—> > < <€ 0000010010
mark
mark-
P Long mark pattern iy €
Y »
Sector Mark IT

Figure 25 - Sector Mark pattern

17.2.2 VFOQ fields

There shall be one embossed VFO, field and two embossed VFO, fields in‘the Header and one VFO, field|in the Recording
field to give|the voltage-frequency-oscillator of the read channel Chann€l bit synchronization. The informatjon in VFO, and
VFO, shall pe identical in pattern and have the same length of 192-Channel bits. VFO, shall have a length of 128 Channel
bits. The st%\ of VFO, depends on the conients of the preceding.ID field because of the closure required for the RLL (2,7)

recording code. Therefore, VFO, shall be the appropriate one of-two patterns differing only in the first Chanpel bit.
The continupus Channel bit pattern for VFO areas shall be;

VFO; : 192 Channel bits = 01001001001 .... 010010
VFO, : 128 Channel bits = 10010010010 .... 010010
VFO, : 128 Channel bits = 00010010010 ... 010010
VFO3 : 192 Channel bits = 01001001001 ..., 010010

17.2.3 Address Mark (AM)

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

0100 1000 0000-0100.

17.2.4 1D fields
The three I} fields-shall each contain the address of the sector, i.e. the track number and the Sector Number pf the sector, and
CRC bytes. Each'field shall consist of five bytes with the following embossed contents:

1st and 2nd Byte

These bytes shall specify, in binary notation, the track number. However, a value between (F000) and (FFFF) shall be
considered a negative track address and a value between (0000) and (EFFF) shall be considered a positive track address. This
is a result of the need for most of 16 bits (but not the full range) to address the positive address space.

3rd Byte

bits 7 and 6 when set to 00, shall identify the ID, field
when set to 01, shall identify the ID, field
when set to 10, shall identify the ID; field.

bit 5 shall be set to ZERO.
bits 4 to 0 shall specify, in binary notation, the Sector Number.

61


https://iecnorm.com/api/?name=5a42a5b0c25ba57adce8393581c2beb6

ISO/IEC 13549:1993 (E)

4th and Sth Bytes
These two bytes shall specify a 16-bit CRC computed over the first three bytes of this field (see annex B).

17.2.5 Postamble (PA)

These fields shall be equal in length to 16 Channel bits, they follow the ID5 field and the Data field. Due to the use of the

RLL (2,7) encoding scheme (see 17.3), the framing of the last byte of the CRC in the IDj3 field is uncertain within a few bit
times. The Postamble allows the last byte of the CRC and of the Data ﬁeld to achleve closure and permns the ID and the Data
fields to end always-in—apredictable : S-18 S DEC ; : fields in a
consistent mannes.

17.2.6 Offset Dé¢tection Flag (ODF)

This field shall b¢ equal in length to 16 Channel bits. In the Inner and Outer SFP and Lead-out Zones it shall have neither
grooves nor pre-formatted data. In all other areas, this field shall have grooves. This ungrooved iand unrecorded field is often
referred to as a or Mark.

17.2.7 Gap

This field shall have a length of 48 Channel bits. Its content is not specified bythis International Standard, it $hall not be
embossed and shall be ignored in interchange.

17.2.8 Flag

The content of this field is not specified by this International Stdndard, it shall be ignored in interchange. This field is
included in the se¢tor format only for compatibility with the sectorformat of ISO/IEC 9171-2 where its content is $pecified.

17.2.9 Auto Laser Power Control (ALPC)

This field shall cpnsist of an unrecorded area equal in, length to 32 Channel bits. It is intended for testing the Jaser power
level.

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

010D 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 1000

17.2.11 Data fie:]i
This field shall cgnsist-of-€ither:

— 1259 bytes cpmprising

+ 1024 user bytes
« 223 bytes for CRC, ECC and Resync

- 12 (FF) bytes
or

— 650 bytes comprising
+ 512 user bytes
« 124 bytes for CRC, ECC and Resync

- 12 (FF) bytes
+ 2 (FF)-bytes

The disposition of these bytes in the Data field is specified in annex D.
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17.2.11.1 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 format.

17.2.11.2 CRC and ECC
The computation of the check bytes of the CRC and ECC shall be as specified in annex D.

17.2.11.3 Tﬂular_mnl.ml.mh:mm
The bytes of this 12-byte field shall be set to (FF).

For disks of Type WO, this 12 byte field is intended to prevent inadvertent write operations over previoj
When the sg¢ctor does not contain user data, this field shall be unrecorded.

17.2.11.4 Llast bytes of the Data field of the 512-byte sector format
The last twq bytes of the Data field of the 512-byte sector format shall be set to (FF).

17.2.11.5 Resync
The Resyncffields shall be inserted between the bytes of the Data field as specified in annex D.

17.2.12 Buffer
This field shall have a nominal length equal to 304 Channel bits(see figure 23) or of 224 Channel bits (see

hsly written data.

figure 24). Up to

16 additiongl Channel bits may be written in this field to allow completion of the RLL (2,7) coding schenie (see 17.3). The

remaining I¢ngth is to allow for motor speed tolerances and.other electrical and/or mechanical tolerances.

17.3  Redording code
The 8-bit bytes in the three ID fields and in the.Data field, except the Resync bytes, shall be converted to C

annel bits on the

disk according to table 4. All other fields in-a'sector have already been defined in terms of Channel bits. Each ONE Channel
bit shall be fecorded as a mark produced by a write pulse of the appropriate power and width.
The recordipg code used to record all data in the Formatted Zone of the disk shall be the run-length limitdd code known as
RLL (2,7)
Table 4 - Conversion of input bits to Channel bits

Input bits Channel bits

10 0100

010 100100

0010 00100100

11 1000

011 001000

0011 00001000

000 000100

The coding shall start at the first bit of the first byte of the field 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.
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The RLL (2,7) coding can 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.

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.

18 Logical format

18.1 Format If the Data Zone

The Data Zone shall contain four Defect Management Areas (DMAs), two at the beginning of the zone and tw
The area between the two sets of DMAs is called the User Area. The User Area shall contain either_a Rewritabl
Embossed Zone qr a Partially Embossed Zone or a Write Once Zone. If the User Area of a disk ‘contains only re

at the end.
Zone or an
ritable data

sectors (i.e. has 3 Rewritable Zone), the cartridge is of Type R/W. If the User Area of a disk contains both rewritable and
embossed sectors|(i.e. has a Partially Embossed Zone), the cartridge is of Type P-ROM.\If the User Area of a disk contains
only embossed msi::tors (i.e. has an Embossed Zone), the cartridge is of Type O-ROM.)If the User Area of a disk contains
sectors which be written only once, (i.e. has a Write Once Zone), the cartridge is 0P Type WO.
The layout of the Data Zone and adjacent tracks shall be as shown in table 5 where the tracks marked R/W are rewritable
tracks, tracks marked WO are write once tracks, and all other tracks are embessed.
Table 5 - Layout of the Data Zone
Type /W Type P-ROM Type O-ROM Type WO
(Fully rewritable) (Partially embossed) (Fully embossed) (Write once)
Inner Manufacturer Inner Manufacturer Inner Manufacturer Inner Manufactufer
Zone Zone Zone Zone
DMA1 (R/W) DMA1 R/W) DMAL DMAI R/W)
| o 1 eI 1 T
DMA2 (R/W) F DMA2 (R/W) l-o_ DMA2 l_o_ DMA2 R/W) l—:
A Partially Embossed
Data  User . .
Rewritable Zone Embossed Zone Write Once Zong
Zo
Zone  Area ®RW) " R/W)
‘ (some R/W)
DMA3 (R/W) DMA3 (R/W) DMA3 DMA3 (R/W)
I ! ] I 1 —
v DMA4 R/W) | ¢ DMA4 R/W) | DMA4 . DMA4 R/W) || ¢
Outer Manufacturer Outer Manufacturer Outer Manufacturer Outer Manufacturer
Zone Zone Zone Zone

Legend: Areas marked ¢ are reserved.

18.1.1 Defect Management Areas

The four Defect Management Areas contain information on the structure of the Data Zone and on the defect management.
The length of each DMA shall be 46 sectors for disks with 512-byte sectors and 25 sectors for disk with 1024-byte sectors.
Two of the DMAs, DMA1 and DMAZ2, shall be located near the inner diameter of the disk; two others, DMA3 and DMA4,
shall be located near the outer diameter of the disk. The boundaries of the DMAs are indicated in table 6.
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Table 6 - Locations of the DMAs

ISO/IEC 1

3549:1993 (E)

512-byte sector format 1 024-byte sector format
Area Beginning Ending Length | Beginning Ending Length
Track-Sector | Track-Sector in sectors|| Track-Sector | Track-Sector in sectors

DMAI1 0-0 1-14 46 0-0 1-7 25

DMA2 1-15 2-29 46 1-8 2-15 25

Ré¢served 2 -30 2-30 1 2-16 2-16 1

DMA3 37597-0 37598 - 14 46 37597-0 37598 -7 25

DMA4 37598 - 15 37599 - 29 46 37598 -8 37 599:\15 25

Rgserved 37 599 - 30 37599 - 30 1 37599 - 16 341399 - 16 1
Each DMA shall contain a Disk Definition Structure (DDS), a Primary Defect List’ (PDL), and a Secopndary Defect List
(SDL). Th¢ contents of the four PDLs shall be identical and the contents of\the four SDLs shall be identical. The only
differences|between the contents of the four DDSs shall be the pointers to each-associated PDL and SDL.

After initia]ization of the disk, each DMA shall have the following content:

—  The firgt DMA sector shall contain the DDS.

— The se
— The SIj

The length
SDL.

The contenf of the DMA sectors following the SDLxis not specified for Types R/W, P-ROM and WO and s
. The bytes of the Data fields of the BMA sectors following the DDS for Type O-ROM shall be

The contenfs of the DDS are specified in 18:1<1.1; those of the PDL and SDL are specified in 18.3.1.5 and

interchangg

The bytes ¢

18.1.1.1 D

The DDS shall consist of a.table with a length of one sector. It specifies the method of initialization of thej
of the Rewritable, Partially Embossed, Embossed, and Write Once Zones into groups, the kind of data sq
band, and the start addresses of the PDL and SDL. The DDS shall be recorded in the first sector of each I

ond DMA sector shall be the first sector of the PDL.for Types R/W, P-ROM and WO.
L shall be located immediately after the PDL for Types R/W, P-ROM and WO.

of the PDL and SDL are determined by the namber of entries in each. Type O-ROM does not

f the Data fields of the sectors'indicated as Reserved in table 6 shall be set to (FF).

sk Definition Structure (DDS)

initialization of the-disk. For Type O-ROM, the DDS shall be embossed.

For Type H

-ROM, values for some of the DDS parameters are specified by the manufacturer and record

Track SFP Zores:

The following information on the disk structure shall be recorded in each of the four DDSs:

contain a PDL or

hall be ignored in
set to (FF).

18.3.1.6.

disk, the division
ctors within each
MA at the end of

ed in the Control
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Table 7 - Bytes assignment of the Disk Definition Structure

Byte Description Type R'W Type P-ROM Type O-ROM Type WO
No.
0 DDS Identifier (0A) (0A) (0A) 05)
1 DDS Identifier (0A) (0A) (0A) (05)
2 Reserved (00) (00) 00) (00)
3 Disk is fully embossed NA NA (00) NA

Di iffed \izy) o NoA OH——

Disk has not been certified 02) 02 NA (02)
4 Nurnber of groups MSB (00) (00) (00) (00),
S Ni r of groups L.SB (1 or 16) (01) or (10) (10) (1) or (10) ODbor (10
6 G (01) ©1) ©02) (04)
7 G (01) (01) or (02) 02) (04)
8 G o1) (01) or (02) (02) 04)
9 G ©1) (01) or (02) 02) (04)
10 G 1) (01) or (02) ©02) (04)
11 G ©1) (01) or (02) 02) (04)
12 G ©1) (01) or (02) (02) ©4)
13 G (o1 (01) or (02) 02) (04)
14 G (1) (01) or (02) (02) (04)
15 G 1) (01) or (02) 02) 04
16 G ©1) (01) or (02) 02) (04)
17 G o1 (01) or (02) 02) (04)
18 G (01) (01) or(02) 02) (04)
19 G (©1) (O1)‘or (02) ©2) (04)
20 G (01) (01) or'(02) 02) 04)
21 G 1) (01) or (02) 02) 04)
22 Staft of PDL, Track MSB . 3 (FP) -
23 Staft of PDL Track . - FP .
24 Staft of PDL, Track LSB . - FF) .
25 Staft of PDL Sector . FP) .
26 Staft of SDL, Track MSB . . FF) -
27 Staft of SDL Track . . (FF
28 Staft of SDL, Track LSB > 13 3)
29 Stagt of SDL Sector - - (FF)

( (00) (00) (00) (00)

end:
symbol (-).means that the appropriate value is to be entered in the DDS.
symbol NA means "not applicable”.
For bytes'6 to 21:
— | «(0}) means that the group is a rewritable group,

— —(02) means that the group is an embossed group,
—  (04) means that the group is a write once group.

18.1.2 Type R/W (Fully rewritable disks)

Type R/W cartridges shall have a Rewritable Zone. The Rewritable Zone is intended for the user to write data into. The Data
field of all sectors in this zone shall not contain any embossed data.

The Rewritable Zone shall extend from sector O of track 3 to the last sector of track 37 596. Each band in Type R/W shall be
recorded in bytes 6-21 of the DDS as being rewritable.

18.1.3 Type O-ROM (Fully embossed disks)

Type O-ROM cartridges shall have an Embossed Zone. It shall contain data embossed by the manufacturer of the disk. The
layout of the Data field of all sectors in this zone shall be as specified in annex D.
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The Embossed Zone shall extend from sector 0 of track 3 to the last sector of track 37 596. Each band of Fully Embossed
Disks shall be recorded in bytes 6-21 of the DDS as being embossed.

18.1.4 Type P-ROM (Partially embossed disks)

Type P-ROM cartridges shall have a Partially Embossed Zone. Band 0 of Type P-ROM shall contain only rewritable sectors.
Bands 1 to 15 of Type P-ROM may be selected by the manufacturer to contain only rewritable sectors or only embossed
sectors (except for tracks 37 597 to 37 599 which shall contain only rewritable sectors). The layout of the Data field of all
sectors in this zone shall be as specified in annex D.

ne shall extend from sector U of track 3 to the last sector of track 37 596. Each| band of Type O-

ept band 0 which

WO (Write once disks)

idges shall have a Write Once Zone. The Write Once Zone is intended for the user to write d4ta into. The Data
field of all sectors in this zone shall not contain any embossed data.

The Write (nce Zone shall extend from sector 0 of track 3 to the last sector of track 37 596. Each band shhll be recorded in
bytes 6 to 2] of the DDS as being write once.

Type WO

18.2  Pantitioning

R/W (Fully rewritable disks)

inlization of cartridges of Type R/W, the Rewritable Zone shall be partitioned into 1 or 16 con
one group i§ used, it shall span the entire User Area; if 16:groups are used, each group shall span one com
exception of tracks 0 to 2 in band 0 and 37 597 to 37 599°in band 15. Each group shall comprise full trac
followed by [full tracks of spare sectors. The number Of spare tracks per group are shown in tables 8 and 9.
numbers iated with each group are shown in tables 10 and 11.

18.2.2 Type P-ROM (Partially embossed disks)

During preparation of the embossed. data for manufacturing of the disk of cartridges of Type P-ROM,
partitioned jnto 16 groups. Group_ 0'shall be designated as a rewritable group, and each group 1 to 15, shall

utive groups. If

psr:te band with the

ks of data sectors
The logical track

the disk shall be
be designated as

either a rewfitable group or an émbossed group. The data and spare (or Parity) area characteristics of a groyp are taken from

either the repvritable or the Fully Embossed definition, whichever is appropriate. Each group shall comprise
sectors followed by full tracks of spare sectors or parity sectors and shall span one complete band with the e
0to 2 and 3§ 597 to 37:599. The number of spare sector tracks and parity sector tracks for each band is giv

full tracks of data
kception of tracks
en in tables 8 and

9. The logicpl track numbers associated with each group are shown in table 11.
Bytes 0 to 2[l of the DDS for the disk shall be recorded in the SFPs.

18.2.3 Type O-ROM (Fully embossed disks)

During preparation of the embossed data for manufacturing of the disk of cartridges of Type O-ROM, the disk shall be
partitioned into either 1 or 16 groups. If one group is used, it shall span the entire User Area; if 16 groups are used, each of
the 16 groups will span one band with the exception of tracks 0 to 2 and 37 597 to 37 599. Each group shall comprise full
tracks of data sectors followed by full tracks of parity sectors. The number of parity sector tracks for each band is given in
tables 8 and 9. The logical track numbers associated with each group are shown in tables 10 and 11.

18.2.4 Type WO (Write once disks)

During initialization of cartridges of Type WO, the Write Once Zone shall be partitioned into 1 or 16 consecutive groups. If
one group is used, it shall span the entire Write Once Zone; if 16 groups are used, each group will span one complete band
with the exception of tracks 0 to 2 in band 0 and tracks 37 597 to 37 599 of band 15. Each group shall comprise full tracks of
data sectors followed by full tracks of spare sectors.
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Table 8 - Use of tracks for disks with 512-byte sectors

1 Group 16 Groups
512-byte sectors 512-byte sectors 512-byte sectors 512-byte sectors
Rewritable and Write Once Embossed Rewritable and Write Embossed
Once
Band Number of | Number of| Number of | Number of] Number of | Number off Number of Number of
Number Pata-Sector—|— Spare—| DataSector | Parity | DataSector | Spare | Data Sector Parity Sector
Tracks Sector Tracks Sector Tracks Sector Tracks Tracks
- Tracks Tracks Tracks

0 1597 0 1597 0 1594 3 1547 50

1 1§00 0 1700 0 1697 3 1646 54

2 1 BOO 0 1 800 0 1797 3 1743 57

3 1 p00 0 1900 0 1897 3 1840 60

4 2 poo 0 2 000 0 1996 4 1937 63

S 2100 0 2100 0 2 096 4 2034 66

6 21200 0 2200 0 2196 4 2131 69

7 2[300 0 2 300 0 2296 A 2228 72

8 2|400 0 2400 0 2396 4 2325 5

9 2|500 0 2 500 (| 2496 4 2421 79

10 2/600 0 2600 0 2595 S 2518 82

11 2/700 0 2700 0 2695 5 2615 85

12 2800 0 2 800 0 2795 S 2712 88

13 2900 0 2900 0 2 89S 5 2 809 91

14 3000 0 3 000 0 2995 5 2 906 94

15 3030 67 1915 1182 3091 6 3000 97

Total 1527 67 36412 1182 37527 67 36412 1182

The total number of spare sectors for disks with 512-byte sectors is 2 077.
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Table 9 - Use of tracks for disks with 1 024-byte sectors

1 Group 16 Groups
1 024-byte sectors 1 924-byte sectors 1 024-byte sectors 1024.hyte sectors
Rewritable and Write Once Embossed Rewritable and Write Embossed
Once
Band Number of | Number of{ Number of | Number of] Numberof | Number off Number of Number of
Numberf—DataSector ——Spare——Data Sevtor | Partty | Data Sector Spare | Data Sector | _Pgrity Sector
Tracks Sector Tracks Sector Tracks Sector Tracks Tracks
) Tracks Tracks Tracks
0 1597 0 1597 0 1592 S 1508 98
1 1700 0 1700 0 1695 N 1 60S 95
2 18060 0 1860 0 1794 6 1700 100
3 1900 0 1900 0 1894 6 1794 106
4 2 000 0 2 000 0 1994 6 1888 112
5 2100 0 2100 0 2093 7 1983 117
6 2200 0 2200 0 2193 7 2077 123
7 2300 0 2300 0 2293 7 2172 128
8 2400 0 2400 0 2392 8 2266 134
9 2 500 0 2 500 0 2492 8 2361 139
1 2 600 0 2 600 0 2592 8 2455 145
1 2700 0 2700 0 2691 9 2 550 150
12 2 800 0 2 800 0 2791 9 2644 156
1 2900 0 2900 0 2 891 9 2738 162
1 3000 0 3.000 0 2990 10 2833 167
1 2976 121 1001 2096 3086 11 2924 173
Total 37473 121 35498 2096 37473 121 35498 2096
The total nymber of spare sectors for disks with 1 024-byte sectors is 2 057.
Table 10 - Track numbers for disks with 1 group
(Types R'W, O-ROM, or WO )

§12-byte or 512-byte sectors 1 024-byte sectors
1024-byte
sectors

Group First data R/W or WO: Embossed: R/W or WO: Embossed:
sector track First spare First parity First spare sector | First parity
sector track sector track track sector track

in group in group in group in group

0 3 37530 36415 37 476 35501
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Table 11 - Track numbers for disks with 16 groups
(Types R/W, P-ROM, O-ROM, or WO)

512-byte or 512-byte sectors 1 024-byte sectors
1024-byte sectors

Group First data R/W or WO: Embossed: R/W or WO: Embossed:
sector track First spare First parity First spare First parity

sector track sector track sector track sector track
H-group Hh-group. R-group——in-group

0 3 1597 1550 1595 1511

1 1 600 3297 3246 3295 3205

2 3300 5097 5043 5094 500Q

3 5100 6997 6940 6994 6894

4 7000 8996 8937 8994 8 888

S 9000 11096 11034 11093 10983

6 11 100 13 296 13231 13293 13177

7 13 300 15596 15528 15593 15472

8 15 600 17 996 17925 17 992 17 866

9 18 000 20 496 20421 20492 20361

10 20500 23 095 23018 23092 22955

11 23 100 251795 25745 25791 25650

12 25 800 28 595 28 512 28 591 28 444

13 28 600 31495 31409 31491 31338

14 31500 34 495 34 406 34 490 34333

15 34 500 37 591 37 500 37586 37 424

18.3  Defect management

18.3.1 R/W and

Defective sectors
replaced by good
use. This Internati

WO Zones: Spare’sectors

sectors aCcording to the defect management method described below. The disk shall be initia
onal Standard allows initialization with or without certification. Defective sectors are handled

Replacement Alggrithm-and optionally, a sector Slipping Algorithm. The total number of defective sectors replag
algorithms shall n for disks with 512- rs and 2 057 for disks with 1 024-byte sec

in a Rewritable Zone or a Write Once Zone or in rewritable groups of a Partially Embossed Z(tne shall be
1

ized before
by a Linear
ed by both

18.3.1.1 Initialization of the disk

During initialization of the disk, the four DMAs are recorded prior to the first use of the disk. Each rewritable group and
write once group shall contain a number of full tracks for data sectors followed by a number of full tracks for spare sectors.
The spare sectors can be used as replacements for defective data sectors. Initialization can include a certification of the

rewritable groups

and the write once groups, whereby defective sectors are identified and skipped.

OrS.

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

initialization.

All DDS parameters shall be recorded in the four DDS sectors. The PDL and SDL shall be recorded in the four DMAs. The
contents of the PDLs and SDLs are shown in tables 12 and 13.
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18.3.1.2 Certification

If the disk is certified, the certification shall be applied to the data sectors and to the spare sectors in the groups. The method
of certification is not stated by this Intemnational Standard. It may involve erasing, writing, and reading the sectors in the
groups. Defective sectors found during certification shall be handled by the Slipping Algorithm or, where applicable, by the
Linear Replacement Algorithm. Defective sectors shall not be used for reading or writing. Guidelines for replacing defective
sectors are given in annex M.

18.3.1.2.1 Slipping Algorithm
The Slipping[Algorithm shall b
performed.

if certification is

A defective dhta sector found during certification shall be replaced by the first good sector following the-defegtive sector, and
so causes a s|ip of one sector towards the end of the group. The last data sectors will slip into the, spare sgctor area of the
group. This method is referred to group-before-slip. The address of the defective sector is written in the PDL]. If no defective
sectors are fopnd during certification, an empty PDL is recorded.

The addressef of spare sectors, beyond the last data sector slipped into the spare area, if ‘any, which are found to be defective
during certifitation shall be recorded in the PDL. Thus, the number of available spare sectors is diminished adcordingly.

If the spare sctor area of a group becomes exhausted during certification, the défective sector shall be handled by the Linear
Replacement| Algorithm. This process involves assigning a replacement sector from the spare sector area another group
and cannot b¢ accomplished until the other group has been certified. Thisis due to the fact that the next availjble spare sector
is not knownluntil its group is certified, i.e. the Slipping Algorithm has been applied.

18.3.1.2.2 Ljnear Replacement Algorithm

The Linear Replacement Algorithm is used to handle deféctive sectors found after certification. It is ajso used during
certification {n the event of the spare area of a group becoming exhausted.

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

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

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

tor-shall be replaced by the first available good spare sector of the group. If there are no spgre sectors left in
defective sector shall be replaced by the first good spare sector of another group. The addressep of the defective
all be recorded in the SDL

18.3.1.4 Write procedure

When writing data in the sectors of a group, a defective sector listed in the PDL shall be skipped, and the data shall be written
in the next data sector, according to the Slipping Algorithm. If a sector to be written is listed in the SDL, the data shall be
written in the spare sector pointed to by the SDL, according to the Linear Replacement Algorithm.

For cartridges of Type WO, after media initialization, all sectors in the Write Once Zone are in the erased state. Erasing of
sectors in the Write Once Zone after initialization is not permitted. Before writing a sector in the Write Once Zone, it shall be
determined whether or not the sector has been written. If the sector has been written, a write operation is not permitted.
During write operations, sectors shall always be recorded with CRC, ECC, and the 12 (FF) bytes as specified by this
International Standard (see annex N). Defective sectors in the Write Once Zone shall 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.
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18.3.1.5 Primary Defect List
A PDL shall always be recorded; it may be empty.

A list of defective sectors may be obtained by means other than certification of the disk.

The PDL shall contain the addresses of all defective sectors identified at initialization. The addresses shall be listed in
ascending order. The PDL shall be recorded in the minimum number of sectors necessary, and it shall begin in the first user
data byte of the first sector. All unused bytes of the last sector of the PDL shall be set to (FF). The information in table 12
shall be recorded in each of the PDLs.

In an empty PDL, b

18.3.1.6 Second
The Secondary

The list of addre.

be_set to (‘FF')
Table 12 - Content of the PDL
Byte Contents
0 (00), PDL Identifier
1 (01), PDL Identifier
2 Number of Addresses in the PDL, MSB (Each entry is 4 byteslong)
3 Number of Addresses in the PDL, LSB
(If bytes 2 and 3 are (00), byte 3 is the end of the PDL)
4 Address of the First Defective Sector (Track Number,‘MSB)
5 Address of the First Defective Sector (Track Number)
6 Address of the First Defective Sector (Track Number, LSB)
7 Address of the First Defective Sector (Sector\Number)
n-3 Address of the Last Defective Sector (Track Number, MSB)
n-2 Address of the Last Defective Sector (Track Number)
n-1 Address of the Last Defective Sector (Track Number, LSB)
n Address of the Last Defective Sector (Sector Number)
y Defect List

fect List (SDL) is created during initialization and used during and after certification. All disks with a
Rewritable Zone gr a Write Once Zone shall have an SDL recorded during initialization.

s shall contain the addresses of the defective sectors and their replacement sectors. The addrgsses of the
defective sectors shall be in asCending order.

The SDL shall bejrecorded.in’the minimum number of sectors necessary, and it shall begin in the first User Data|byte of the

first sector. All unused(bytes of the last sector of the SDL shall be set to (FF). The information in table 13 shall be

each of the four SDLs;

recorded in

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

If a replacement sector listed in the SDL is later found to be defective, it shall be dealt with by making a new entry in the
SDL indicating a replacement sector for that defective sector.
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Table 13 - Content of the SDL

Byte

Contents

W N = O

(00), SDL Identifier

(02), SDL Identifier

Number of Addresses in the SDL, MSB (Each entry is 8 bytes long)
Number of Addresses in the SDL, LSB

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

e O 00 ] O\ D

—O

n-7
n-6
n-5
n-4

n-2
n-1

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

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

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

Address of the Last Defective Sector (Track Number, MSB)
Address of the Last Defective Sector (Track.Number)

Address of the Last Defective Sector (Track Number, LSB)
Address of the Last Defective Sector.(Sector Number)

Address of the Last Replacement'Sector (Track Number, MSB)
Address of the Last Replacement Sector (Track Number)
Address of the Last Replacement Sector (Track Number, LSB)
Address of the Last Replacément Sector (Sector Number)

18.3.2 Embossed groups: Parity sectors

The embossed parity sectors provide an efror correction system for embossed data in addition to the ECC o
and the confrol bytes of each sector. They/allow the drive to correct one sector on a track that cannot be corre
assuring a high data integrity. If more than one sector on a track cannot be corrected by ECC, then it

recover any |of these defective sectors by the use of parity sectors.

The Data fleld of a parity, sector contains 1 036/524 parity bytes (PB) for 1 024/512 user byte sectors,

Exclusive (1R (®) over the:data and control bytes (DB), of the sectors on a data track.

The algorithm shall-be

PBr, = DBy, ® DBy, ©...DByj, ® ... ® DBy 16702

ver the Data field
cted by the ECC,
s not possible to

calculated as an

where:

1 <t < Number of embossed data sectors (17 or 31)

0<j<160r30

1<n<1036o0r 524 for 1 024 or 512 user bytes, respectively.

PBT, is byte A, of parity sector T, and DBy, is byte A, of sector j on track ¢ of the group. A, is defined in annex D. The
parity bytes are calculated over the User Data bytes and control bytes, excluding the Resync bytes. The CRC, ECC, and
Resync bytes as defined in annex D shall be required with each parity sector.

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

as given in annex D.

73


https://iecnorm.com/api/?name=5a42a5b0c25ba57adce8393581c2beb6

ISO/IEC 13549:1993 (E)

Section 5 - Characteristics of User Data

19 Minimum quality of a sector

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

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

19.1 Headers

19.1.1 Sector Mark

At least three of the five long marks of the Sector Mark shall have the timing specified in 17.2.1 and the signalp shall have
the amplitude specified in 15.4.2.

19.1.2 1D fields

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

NOTE 5 - This involves correct capture of the data clock on the preceding VFO1 or VFO, field and corrgctibyte synchronization on the prededing Address
Mark.

19.2  User-written data

The user-written {lata in a sector as read in Channel 2 shall not contain any\byte errors that cannot be corrected py the error
correction definedl in D.3 of annex D.

NOTE 6 - This involves correct capture of the data clock on the preceding VFO3 Field and correct byte synchronization on the preceding data Sync.

19.3 Embossed data

The embossed dzjlta in a sector as read in Channel 1 shall*not contain any byte errors that cannot be corrected py the error
correction defined in 18.3.2.

NOTE 7 - This involvgs correct capture of the data clock on, the preceding VFO3 Field and correct byte synchronization of the preceding data Sync.

20 Data in
A disk offered for interchange of data shall comply with the following requirements.

erchange requirements

20.1 Trackin
The focus of the ptical beam shall not jump tracks unintentionally.

20.2  User-written’data

Any sector written in the Rewritable Zone that does not comply with 19.1 and 19.2 shall have been replaced according to the
rules of the defect management as defined in 18.3.1.

20.3 Embossed data

Any sector in the Embossed Zone that does not comply with 19.3 shall be correctable by the error correction based on the
Parity sectors as defined in 18.3.2.

20.4  Quality of the disk

The quality of the disk is reflected in the number of replaced sectors in the Rewritable Zone. This Standard allows a
maximum of 2 077 replacement sectors for 512-byte sectors and 2 057 replacement sectors for 1 024-byte sectors. The
maximum number acceptable to a user remains a maiter of agreement between purchaser and supplier.
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Annex A

(normative)

Air cleanliness class 100 000

The classification of air cleanliness is based on a particle count with a maximum allowable number of specified minimu::
sized particl¢s per unit volume, and on a statistical average particle size distribution.

A.1  Definition
The particle count shall not exceed a total of 3 500 000 particles per cubic metre of a size 0,5 pm and larger.

A.2  Test method

For particleq of sizes of the 0,5 pm to 5,0 pm, equipment employirig light-scattering principles shall be used. The air in the
controlled epvironment is sampled at a known flow rate. Particles contained in the sampled air are passed through an
illuminated pensing zone in the optical chamber of the instrument. Light scattered by individual particles|is received by a
photo detectF which converts the light pulses into electrical'current pulses. An electronic system relates the pulse height to
particle size and counts the pulses such that the number of particles in relation to particle size is registered or displayed.
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Total number of particles per cubic metre equal to, or greater than/ the stated particle size.
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Figure A.1 - Particle size distribution curve
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Annex B
(normative)

CRC for ID fields

The sixteen pits of the CRC shall be computed over the first three bytes of the ID field. The generator polyngmial shall be
Gx)=x16+x124x5+1

The residual polynomial shall be

=23 =7 16
R(x) = Yax'+ Y ax' |x° mod G(%)
i=8 i=0

where g; derjotes a bit of the first three bytes and a; an inverted bit. The highest ‘order bit of the first byte is aps.
The sixteen pits Cy of the CRC are defined by

k=15 p
RC(X) = 2 Ckx
k=0

where C\5 i§ recorded as the highest order bit of the fourth byfe in the ID field.
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Annex C
(normative)

Definition of write pulse width

The rise and fall times T; and T shall be less than 15 ns when the pulse width T, exceeds 100 ns. They shall each be less than

(0,1 Ty + 5) when T isTess than 1001s.

A

0,5P

0,9P P,

0 <> < >
’ Ty Tg
P, twrite power P, : bias power
T, rise time T : fall time
T, : write pulse width P :P,-Py

Figure C.1 - Definition of the write pulse shape
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Annex D
(normative)

Interleave, CRC, ECC, Resync for the Data field

D.1  Interieave

D.1.1 Intgrleave for 1024-byte sectors
The different bytes shall be designated as follows:

D, are User Data bytes

Phm are the twelve (FF) bytes
Ci are CRC check bytes

| o are ECC check bytes

These bytes shall be ordered in a sequence A, in the order in which they shall.b&recorded on the disk. This|order is the same
as that in which they are input into the controller. Depending on the value of'n, these elements are:

for 1<n<1024:A,=D,

for 1025<n<1036:A,=Py
for 1037<n<1040:A,=C;

for 1041<n<1200:A,=E;,

. 1025
p=int |N-—7% +1

m=[(n-1025)mod4 ]+ 1

where:

k=n- 1036
§=[(n-1041) mod10] + 1
. n-1044
=int 10 +1

The notatiop int [x]}-denotes the largest integer not greater than x.

The first three_parts of A, are 10-way interleaved by mapping them onto a two-dimensional matrix Bj; witl1 104 rows and 10
columns.

for 1<n<1040:B;=A,
where:

i=103-int [ 21

j= (n-1)mod 10

D.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 D.1.1. In
addition the two (FF) bytes are shown as (FF).

for 1<n<512:A',=D,
for 513<n< 524:A'=Ppp
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