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ISO (the International Organization for Standardization) and(IEC]
Electrotechnical Commission) form the specialized ) systemn
standardization. National bodies that are members of ISO.or IEQ
development of International Standards through technical commit
the respective organization to deal with particular fields of technicg
IEC technical committees collaborate in fields.of mutual interest.
organizations, governmental and non-goverainental, in liaison with
take part in the work.

(the International
for worldwide
participate in the
ees established by
| activity. ISO and
Dther international
ISO and IEC, also

In the field of information technology; I1SO and IEC have establish¢d a joint technical

committee, ISO/IEC JTC |. Draft International Standards ado
technical committee are circulated to national bodies for voting.
International Standard requires approval by at least 75 % of the nati
a vote.

International Standard>ISO/IEC 11560 was prepared by the E
Manufacturers Association (as Standard ECMA-153) and was adopt
"fast-track pro¢edure”, by Joint Technical Committee ISO/IEC J

pted by the joint
Publication as an
nal bodies casting

ropean Computer
ed, under a special
I'C 1, Information

technologysin' parallel with its approval by national bodies of ISO apd IEC.

Annexés*A, B, C, F, G and L form an integral part of this Inter
Anniexes D, E, H, J and K are for information only.

Patents

During the preparation of the ECMA standard, information was g
upon which application of the standard might depend. Relev

national Standard.

athered on patents
hnt  patterns were

identified as belonging to Hewlett-Packard Company. However, geither ECMA nor

ISO/IEC can give authoritative or comprehensive information abou
or scope of patent and like rights. The patent holder has stated th
granted under reasonable and non-discriminatory terms. Comm
subject should be addressed to

Hewlett-Packard Company

evidence, validity
at licences will be
inications on this

Greefey Drviston

700 71st Avenue
Greeley Colorado 80634
303 350 4000

USA
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Introduction

This Intemnational Standard specifies the characteristics of 130 mm optical disk cartridges (ODC) which provide for the disk
to be initialized onge, and the information to be written once only and read many times, using the magneto:optical effect.

This International Standard together with a standard for volume and file structure provides for full data interchange between
data processing systems.

viii
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Information technology - Information interchange on 130 mm optical disk cartridges

using the

1
This Internati

the enviro
the enviro
the mecha

the magnq
informatid

the format
for record

2 Con

A 130 mm
requirements

3
The following
Standard. At

agreements b
edition of the

ISO 683-13:1
ISO/IEC 917

Norl

IEC 950:1986

4 Defi
For the purpo

4.1
4.2
4.3

case

magneto-optical effect, for write once, read multiple functionality

Scope

onal Standard specifies

definitions of the essential concepts;

nment in which the characteristics are to be tested;
hments in which the cartridge are to be operated and stored;
hical, physical and dimensional characteristics of the case and of the optical disk;

to-optical characteristics and the recording characteristics for initializing the disk once, fa
n once, for reading it many times, so as to provide physical interchangeability between data prog

for the physical disposition of the tracks and sectors, the error correction codes, the modulati
ng and the quality of the recorded signals.

formance

pptical disk cartridge is in conformance with this dnternational Standard if it meets all
kpecified herein.

mative references

the time of publication, the edition indicated was valid. All standards are subject to revision
hsed on this International Standard-are encouraged to investigate the possibility of applying
standards listed below. Members(of TEC and ISO maintain registers of currently valid Internatio

D86, Heat treatable steels, alloy steels and free-cutting steels - Wrought stainless steels
1-1:1990, Information technology - 130 mm optical disk cartridge, write once, for informatio
Part 1: Unrecorded optical disk cartridge

Safetyofinformation technology equipment including electrical business equipment

hitions
ses of this International Standard, the following definitions apply.

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

r recording the
essing systems;

pn method used

the mandatory

standards contain provisions which, through reference in this text, constitute provisions of this International

, and parties to
the most recent
nal Standards.

n interchange -

and erasing the remaining tracks on the optical disk.

44
4.5

4.6
clamping zon

4.7
4.8

entr:

defec

cyclic redundancy check (CRC) : A method for detecting errors in data.

t management : A method for handling the defective areas on the disk.

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

ance surface : The surface of the disk on to which the optical beam first impinges.

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

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

error correction code (ECC) : An error-detecting code designed to correct certain kinds of errors in data.
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4.9 format : The arrangement or layout of the data on the disk.

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

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

4.12 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.

4.13 land and
define the track Iq
track.

: S H eatu d applied-before-the—recording—of-anyinformation; and used to
ation. The groove is located nearer to the entrance surface than the land with which it is-paired to form a

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

Note 1 - Subdivisions of a sector which are named 'mark’ are not marks in the sense of this definition.

4.15 optical disk : A disk that will accept and retain information in the form of marks’in a recording layer}, that can be
read with an opti¢al beam.

4.16 opticajisk cartridge (ODC) : A device consisting of a case containing:an optical disk.
4.17 polarization : The direction of polarization of an optical beam is the direction of the electric vector of the beam.

Note 2 - The plane of p¢larization is the plane containing the electric vector and the direction,of propagation of the beam. The polarization is right-handed when to an

observer looking in the flirection of propagation of the beam the end-point of the electric vector would appear to describe an ellipse in the clockwise s¢nse.

4.18 pre-recE'ded mark : A mark so formed as to be unalférable by magneto-optical means.
6.19 read power : The read power is the optical power; incident at the entrance surface of the disk, used when reading.

Note 3 - It is specified 4s a maximum power that may be used without-damage to the written data. Lower power may be used providing that the sighal-to-noise ratio
and other requirements pf this Intemational Standard are met.

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

4.21 Reed-Sqlomon code : An error.détection and/or correction code which is particularly suited to the forrection of
errors which occyr in bursts or are sttongly correlated.

4.22 spindle [ The part of the\disk drive which contacts the disk and/or hub.

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

4.24 track : Thedpath which is followed by the focus of the optical beam during one revolution of the disk.

4.25 track pitch : The distance between adjacent track centrelines, measured in a radial direction.

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

4.27 write once optical disk : An optical disk in which the data in specified areas can be written only once and read
many times by an optical beam.

5 Conventions and notations
5.1 Representation of numbers
a) In each field the information is recorded so that the most significant byte (byte 0) is recorded first. Within each

byte the least significant bit is numbered bit 0, the most significant bit (i.e. bit 7 in an 8-bit byte) is recorded first.
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This order of recording applies also to the data input of the error-correcting codes, to the cyclic redundancy code,
and to their code output.

b) Unless otherwise stated, numbers are expressed in binary notation. Where hexadecimal notation is used, the
hexadecimal digits are shown between parentheses.

c) Bit combinations are shown with the most significant bit to the left.
d) Negative values are expressed in TWO's complement notation.
€) The setting of bits is denoted by ZERO and ONE.

52  Nanjes

The name of|entities, e.g. specific tracks, fields, etc., is shown with a capital initial.
6 List of acronyms

ALPC Auto Laser Power Control

AM Address Mark

CAV Constant Angular Velocity

CRC Cyclic Redundancy Check

DDS Disk Definition Sector

DMA Defect Management Area

DMP Defect Management Pointer

DMT Defect Management Track

ECC Error Correction Code

EDAC Error Detection and Correction Code

ID Identifier

LBA Logical Block Address

oDC Optical Disk Cartridge

ODF Offset Detection Field

PA Postamble

PDL Primary Defect List

PEP Phase-Encoded Part of the Control Tracks
RLL(2,7) Run Length Limited (code)

R-S Reed-Solomon (code)

R-S/LDC Reed-Solomon Long Distance Code

SDL Secondary Defect List

SFP Standard Formatted Part of the Control Tracks
SM Sector Mark

VFO Variable Frequency Oscillator

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 using the magneto-optical Kerr

effect.

The disk can be recorded either only on one side or on both sides.

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

recordable on both sides, the cartridge must be reversed before insertion into the drive.

Typically a disk recordable on one side consists of a transparent layer acting as a substrate with a recording layer on one side
and a hub on the other. The recording layer is accessed by an optical beam through the substrate. A disk recordable on both
sides consists of two disks recordable on one side assembled together with the recording layers on the inside.
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Other constructions are permitted but must have the same characteristics.

8 General requirements

8.1 Environments

8.1.1 Testing environment

Unless otherwise specified, tests and measurements made on the ODC to check the requirements of this International
Standard shall be carried out in an environment where the air immediately surrounding the ODC is within the following

conditions.

Temperature

Relative humidity

Atmospheric pressure : 75 kPa to 105 kPa

Before testing, the ¢
occur.

:23°Ctx2°C
:45 % to 55 %

DDC shall be conditioned in this environment for 48 h minimum. No condensation on or in the

ODC shall

Optical disk cartridges used for data interchange shall be operated in an environment'where the air immediately sgirrounding

8.1.2 Operating‘Environment

the ODC is within the following conditions.

Temperature :10°Cto 50 °C
Relative humidity :10 % to 80 %
Wet bulb temperature : 29 °C max.
Atmospheric pressIe : 75 kPa to 105 kPa
Temperature gradignt : 10 °C /h max.
Relative humidity gradient : 10 % /humax.

Magnetic field

No condensation or

: During loading and unloading of the cartridge the magnetic field stre
recording layer shall not exceed 48 000 A/m.

or in the ODC shall be allowed to occur.

ngth at the

If an ODC has been exposed durinig storage and/or transportation to conditions outside those specified in this clayse, it shall

be acclimatized in
capable of withstan

See also annex J.

the operating-environment for at least 2 h before use. In the operating environment an OD
ding a thermal shock of up to 20 °C when inserted into, or removed from, the drive.

C shall be

8.1.3 Storage en

vironment

Storage environment is the ambient condition to which the ODC without any additional protective enclosure is exposed when

stored.

8.1.3.1 Short-term storage

For a maximum period of 14 consecutive days the ODC shall not be exposed to environmental conditions outside those given

below.

Temperature :-20°Cto 55°C
Relative humidity :5%t090 %
Wet bulb temperature : 29 °C max.
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Atmospheric pressure : 75 kPa to 105 kPa

Temperature gradient : 20 °C /h max.

Relative humidity gradient : 20 % /h max.

Magnetic field : The magnetic field strength in the volume of the cartridge shall nowhere exceed
48 000 A/m

No condensation on or in the ODC shall be allowed to occur.

8.1.3.2 Long-term storage

For a storage|period longer than 14 days the optical disk cartridge shall not be exposed to environmental iepnditions outside
those given b¢low.

Temperature :-10°Cto 50 °C

Relative humidity 110 % to 90 %

Wet bulb temjperature : 29 °C max.

Atmospheric [pressure : 75 kPa to 105 kPa

Temperature [gradient : 15 °C /h max.

Relative humjdity gradient : 10 % /h max.

Magnetic field : The magnetic field strength in the volume of the cartridge shalll nowhere exceed
48 000 A/m

No condensation on or in the ODC shall be allowed to occur.

"8.1.4 Transportation

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

9 Saféty requirements

The cartridgg and its components shall satisfy the safety requirements of IEC 950, when used in its intended manner or in
any foreseeab)le use in an information'processing system.

10 Dimensional and mechanical characteristics of the case

10.1  General description of the case (see figure 2)

The case shalll be-a“rigid, protective enclosure of rectangular shape and include a shutter which uncoverg access windows
upon insertign dnto the drive, and automatically covers them upon removal from the drive. The case shall have means for

positioning ard-tdentifying-the-eartridgeand-write-inhibit-holes:
The dimensions of the inside of the case are not specified in this International Standard, but are determined by the movement
of the disk inside the case allowed by 13.5 and 13.6.

10.2  Case drawings

The case is represented schematically by the following drawings.
- Figure 1 shows the hub dimensions.

- Figure 2 shows a composite drawing of Side A of the case in isometric form, with the major features identified from Side
A.

- Figure 3 shows the envelope of the case with respect to a location hole at the intersection of the X and Y axes and
reference plane P.
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- Figure 4 shows the surfaces S1, S2, S3 and S4 which establish the reference plane P.

- Figure 4a shows the details of surface S3.

- Figure 5 shows the details of the insertion slot and detent.

- Figure 6 shows the gripper slots, used for automatic handling.
- Figure 7 shows the write-inhibit holes.

- Figure 8 shows the media sensor holes.

- Figure 9 shows the shutter sensor notch.

- Figure 10 shows the head and motor window.
- Figure 11 shows the shutter opening features.
- Figure 12 shows the capture cylinder.

- Figure 13 shows the user label areas.

10.3  Sides, refgrence axes and reference planes

10.3.1 Relations[:ip of Sides A and B
The features essenti

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

10.3.2 Referencg¢ axes and case reference planes

There is a reference plane P for each side of the case. Each @eference plane P contains two orthogonal axes X and

al for physical interchangeability are represented in figure 2. When Side A of the cartridge fac
Side A of the disk|faces downwards. Sides A and B of the case are identical*ds far as the features given here are
The description is given for one side only. References to Sides A and B can’bé changed to B or A respectively.

es upwards,
concerned.

the case.

Y to which

the dimensions of fthe case are referred. The intersection of the X and Y axes defines the centre of the location lole. The X

axis extends through the centre of the alignment hole.

10.4 Materia

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

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

10.6  Overall dimensions (see figure 3)
The total length of|the/case shall be

Standard.

L;=153,0mm 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
L;=26,0mm 0,3 mm

The total width of the case shall be

0,0
L,;=1350mm " mm
-06

The distance from the left-hand side of the cartridge to the reference axis Y shall be
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Ly=1285mm ") mm

The distance from the right-hand side of the cartridge to the reference axis Y shall be
Lg=6,5mm 0,2 mm

The width shall be reduced on the top by the radius
R =L,

originating from a point defined by Ls and

I, =101 0mm+ 03 mm

The two conlers of the top shall be rounded with a radius
R,=15mm*0,5mm

and the two ¢omners at the bottom with a radius
Ry=3,0mmt 1,0 mm

The thickness of the case shall be

Lg=11,00 mm % 0,30 mm

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

R4 = 1,0 mm max.

10.7  Location hole (see figure 3)

The centre of the location hole shall coincide with the intersection of the reference axes X and Y. It shall hiive a square form
with a side l¢gngth of

0,00
Ly=4,10 mm * mm
-0,06
held to a depth of
L,y = 1,5 mm (i.e. typical wall thickness)
after which g cavity extends through to the alignment hole on the opposite side of the case.
The lead-in ¢dges shall be rounded with a radius

Rg = 0,5'mm max.

10.8  Alignment hole(see figure 3)
The centre of the alignment hole shall lie on reference axis X at a distance of

from the reference axis Y.

The dimensions of the hole shall be

+ 0,00
L,=4,10mm 0.6 mm
and
+0,2
Li.=50mm mm
13 -0,0

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

The lead-in edges shall be rounded with radius Rs.
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109  Surfaces on reference planes P (see figures 4 and 4a)

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

- Two circular surfaces S; and S,.
Surface S, shall be a circular area centred around the square location hole and have a diameter of
D;=9,0mm min.

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

D, = 9,0 mm min.

- Two elongated surfaces S, and S, that follow the contouf of the cartridge and shutter edges.
Surfaces S5 and S,|are shaped symmetrically.

Surface S5 shall be|defined by two circular sections with radii

Rg=15mm 0,1 mm

with an origin givep by

Li4=40mm 0,1 mm

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

and
R;=15mm 0,1 mm

with an origin givep by

Lig=19mm%0,1 mm

L;;=124,5mm % 0,3 mm

The arc with radiug Ry shall continue on the right hand side with radius

02
Rg=134,0 mm T mm
0.7

which is a dimensipn resulting from Ly +L;, + Rg with an origin given by Ls and L,. A straight, vertical line shall smoothly
join the arc of Ry t¢ the arc of Ry.

The left-hand side pf S, shall be'bounded by radius
Ry=45mm 10,3 mm

which is a dimensipn resulting from L4 + L, - R with an origin given by

) £ 20 -1
1.418 =0T LU T

L,g=115,5mm 0,3 mm

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

R,;=4,1 mm max.

This radius originates from the same point as R,,.

10.10 Insertion slots and detent features (see figure 5)

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

and a depth of

located

L,y =26,0 mm 0,3 mm

+03
Ly; =6,0 mm mm
-0,0

Ly =3,0mm 0,1 mm

ISO/IEC 11560:1992 (E)

> O

from referende plane P.

The slots shall

have a lead-in chamfer given by
Ly, =0,5 mm max.

L,5=5,0 mm max.

The detent ndtch shall be a semi-circle of radius

with the origip

R;;=30mm 0,2 mm
given by

Lyg=13,0mm 0,3 mm

Ly;=20mm 0,1 mm

10.11 Gri:I)er slots (see figure 6)

The case sh

have two symmetrical gripper slots with a depth of
Lyg=5,0mm 0,3 mm

from the edgg of the case and a width of

L)y =60mm 0,3 mm

The upper edge of a slot shall be

Ly = 12,0 mmt 0,3 mm

above the bottom of the case.

10.12  Wri

-inhibit'holes (see figure 7)

shall each have a write-inhibit hole. The case shall include a device for opening and closin

g each hole. The
side of the disk
operated from

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

Sides A and
hole at the left-hand side of Side A of the case, is the write-inhibit hole for Side A of the disk. The protect
shall be mad fscripti i T T
Side A of the case.
diameter
D,y = 4.0 mm min.
Its centre shall be specified by

Ly; =80mm 0,2 mm
Lyy=111,0mm £ 0,3 mm

on Side A of the case.
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When writing is allowed on Side A of the disk, the write-inhibit hole shall be closed on Side A of the case, at a depth of
typically L, ,, i.e. the wall thickness of the case. In this state, the opposite side of the same hole, at Side B of the case, shall be
closed and not recessed from the reference plane P of Side B of the case by more than

Ly3=0,5mm

The opposite side of the write-inhibit hole for protecting Side B of the disk shall have a diameter D,. Its centre shall be
specified by Ly, and

on Side A of the case

10.13 Media s¢nsor holes (see figure 8)

There shall be tw
to Side A of the d

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

A hole is deemed

A hole for Side 4
closure shall be r¢

The holes are nur

optical disk cartfidge according to thisInternational Standard uses only hole No. 2. The other three holes sh

closed state. The
hole is closed the}

10.14 Head and motor window (see figure 10)

The case shall hd
referenced to a cg

Ly =11,0mm £ 0,2 mm

b sets of four media sensor holes. The set of holes at the lower left hand corner of Side A of the
isk. The holes shall extend through the case, and have a diameter of
+0,3

D,=4,0mm mm
-00

Lys=19,5mm 0,2 mm
Ly =170 mm £ 0,2 mm
Ly;=23,0mm £ 0,2 mm
Lyg=29,0mm £ 0,2 mm
L35 =93,0mm £ 0,3 mm
Lyp=99,0mm % 0,3 mm
Ly =105,0 mm £ 0,3 mm

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

ecessed from reference plane P by
L4, = 0,1 mm max.

hbered consecutively from No. 1 to No. 4. Number 1 is the hole closest to the left hand edge of

function of hole No-2\is to indicate whether the cartridge as loaded in the drive can be operatg
cartridge is operable, when it is open the cartridge is not operable.

ve a window on each side to enable the optical head and the motor to access the disk. The di
ntreline, located at a distance of

case pertains

\ of the disk is deemed to be closed, whén the hole is closed on both Side A and Side B of the case. The

he case. The
all be in the
d. When the

mensions are

L46 =650+ 0;2mm

to the left of reference axis Y.

The width of the head access shall be

L4 = 20,00 mm min.

L,g = 20,00 mm min.

and its height shall extend from

10

L4g=118,2 mm min. to

Ly =57,0 mm max.
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_The four inside corners shall be rounded with a radius of

R, = 3,0 mm max.

The motor access has a diameter of

Dg =35,0 mm min.

and its centre shall be defined by L,q and

Ls; =43,0mm £ 0,2 mm

10.15 Shijtter (see figure IT)

The case sh

il have a spring-loaded, unidirectional shutter with an optional latch, designed to completely d

over the head and

motor windpws when closed. A shutter movement of 41,5 mm minimum shall be sufficient to ensuré-that the head and motor

window is ¢
such a way

sliding shutfer, irrespective of the orientation of the cartridge.

The shutter
The right-h{

The distancg

10.16 Slo

The shutter
dimensione(

When the sh

from referer

The length ¢

and the ang]

pened to the minimum size specified in 10.14. The shutter shall be free to slide inza-recessed
as to ensure that the overall thickness shall not exceed Lg. The spring shall be isufficiently strg

ppening force shall be 3 N max.

nd side of the top of the shutter shall have a lead-in ramp with an angle
A, = 25° max.

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

Lg, = 3,0 mm max.

for shutter opener (see figure 11)

shall have only one slot in which the shutter opener of the drive can engage to open the shutte
| as follows:

utter is closed, the vertical edge usedyto push the shutter open shall be located at a distance of
Ls3=34,5mm £ 0,5 mm

ce axis Y on Side B of the case.

f the slot shall be
Lsy=45mm=0,1 mm

e of the lead:out ramp shall be
A3=52,5°17,5°

The depth o

The width o

area of the case in
ng to close a free-

r. The slot shall be

r the slot shall be

Lgs=35mmx0,I mm

f the slot from the reference plane P of Side B of the case shall be
0
Lgg=6,0mm "% mm
-0,0

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

L7 = 3,0 mm max.

10.17 Shutter sensor notch (see figure 9)

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

11
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The dimensions shall be
Lyz;=35mm0,2mm
Ly =71,0mm £ 0,3 mm and

+0,0
L, =9,0mm mm
45 - 2‘0

The notch shall have a lead-out ramp with an angle
A =45°12°

10.18 User label areas (see figure 13)

The case shall haye the following minimum areas for user labels:
- on Side A and|Side B: 35,0 mm x 65,0 mm
- on the bottom side: 6,0 mm x 98,0 mm

These areas shall pe recessed by 0,2 mm min. Their positions are specified by the following dimensions and relations between
dimensions (see figure 13).

Ly, =4,5 mm min.
Lgy - Lg = 65,0 mm min.
L4 - Lgi = 35,0 mm min.
Lgs =45 mm min.
Lgg - L4 = 65,0 mm min.
Ley + Lk = 35,0 mm min.
Lg-Ly |- Lygy = 6,0 mm min.
Ly - Lgg|- Lyg = 98,0 mm min.

11 Dimensjonal and physical characteristics of the disk
11.1  Dimensigns of the disk

11.1.1 Outer digmeter

The outer diametgr of the disk«shall be 130,0 mm nominal. The tolerance is determined by the movement of th¢ disk inside
the case allowed by 13.5 and.13°6.

11.1.2 Thickne
The total thickne]:n_f the disk outside the hub area shall be 3 20 mm max

11.1.3 Clamping zone (see figure 1)

The outer diameter of the zone shall be
D¢ = 35,0 mm min.
The inner diameter of the zone shall be

D5 =27,0 mm max.

11.1.4 Clearance zone

Within the zone defined by the outer diameter of the clamping zone (D) and the inner diameter of the reflective zone (see
16.2) there shall be no projection from the disk reference plane in the direction of the optical system of more than 0,2 mm.

12
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112 Mass
The mass of the disk shall not exceed 120 g.

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

11.4  Imbalance
The imbalance of the disk shall not exceed 0,01 g-m.

11.5  Axidl deflection

The deviatiop of any point of the recording layer from its nominal position, in a direction normal to the disK reference plane,
shall not excged £ 0,30 mm for rotational frequencies of the disk up to 30 Hz. The deviation shallbe measufed by the optical
system defingd in 15.1.1 and 15.1.2

The nominal|position of the recording layer with respect to the disk reference plane is détermined by the nominal thickness of
the substrate[and its index of refraction.

11.6  Axiql acceleration

The accelerafion of the recording layer along any fixed line normal to the disk reference plane shall not exdeed 20 m/s2 in a
bandwidth fjom 30 Hz to 1,5 kHz for a rotational frequency of the-disk of 30,0 Hz + 0,3 Hz. The accefleration shall be
measured by|the optical system defined in 15.1.1 and 15.1.2.

11.7  Dynpmic radial runout

The differen¢e between the maximum and the minimum®*distance of any track from the axis of rotation, measured along a
fixed radial line over one revolution of the disk, shall-not exceed 50 pm, as measured by the optical system, for rotational
frequencies df the disk up to 30 Hz.

11.8  Radjal acceleration

The acceleragion of any track along a fixed radial line shall not exceed 6 m/s? in a bandwidth from 30 Hz to 1,5 kHz, as
measured by [the optical system, at a.rotational frequency of the disk of 30,0 Hz + 0,3 Hz.

11.9  Tils

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

12 Drqp test
The optical i rridge tand-dropp on-each-surface-and oneachcomerfrom-a he
concrete floor covered with a vinyl layer 2 mm thick. The cartridge shall withstand all such impacts
failure.

ight of 760 mm on to a
without any functional

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 position 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
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13.2  Dimensions of the hub (see figure 1)

13.2.1 Outer diameter of the hub
This diameter shall be

+0,0
Dg =25,0 mm mm
-02

13.2.2 Height of the hub

This height shall

13.2.3 Diameter of the centre hole

The diameter of

13.2.4 Height af the top of the centre hole at diameter D,

The height of the|top of the centre hole at diameter D, measured above the disk reference plane, shall be

13.2.5 Centring length at diameter D,
This length shall[be

The hole shall have a diameter larger than, or equal to, Dgbetween the centring length and the disk reference plg
shall extend thropigh the substrate.

13.2.6 Chamfer at diameter Dy
The height of the] outer chamfer of the centrehole of the hub shall be

The angle of the

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

The angle of the

h 29 +0,0
=2,2mm mm
1 -02

the centre hole shall be

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

hy = 2,0 mm min.

hy=0,5 mm min.

hy = 0,2 mm max,

Chamfer shall be 45°, or a corresponding full radius shall be used.

ne. The hole

+0.2

L
’IS = U,& 1T i

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

D,y = 19,0 mm min.

13.2.9 Inner diameter of the magnetizable ring
This diameter shall be

14

D,, =8,0 mm max.


https://iecnorm.com/api/?name=5175562c8119ad4fa4e258a8de79ad45

ISO/IEC 11560:1992 (E)

13.2.10 Thickness of the magnetizable material
This thickness shall be

13.2.11 Pos

hg = 0,5 mm min,

ition of the top of the magnetizable ring relative to the disk reference plane

This position shall be

+0,0
mm

hy=2,2 mm
-01

13.3 MaLnetizable material _
jzable material shall be ferritic stainless steel (ISO 6383-13, Type 8) or any suitable mateérial with similar magnetic

The magnet
characterist

134 Cl

13.5

The capture
maximum }
cavity in thg
and include
bottom of th

above the r
located at a

above the s{

Its centre sh

13.6
When the d

CS.

ping force

m
The clampi1g force exerted by the spindle shall be less than 14 N.

Capture cylinder for the hub (see figure 12)

cylinder is defined as the volume in which the spindle can expect the centre of the hole of the hub to be at the

eight of the hub, just prior to capture. The size of the cylinder limits the allowable play of
e case. This cylinder is referred to perfectly located and-perfectly sized alignment and locatior
5 tolerances of dimensions of the case and the disk between the two pins mentioned and the cen
e cylinder is parallel to the reference plane P, and‘shall be located at a distance of

Lgg = 0,5 mm min,

rference plane P of Side B of the case when Side A of the disk is to be used. The top of th
distance of

Lgsg = 4,3 mm max.
yme reference plane. The diameter of the cylinder shall be
D, = 3,0 mm max.

all be defined by the nominal values of L,¢ and Lq;.

Disk position jn the operating condition (see figure 12)

sk is in.the)operating condition within the drive, the position of the active recording layer shall

above referenee-plane at-Sid ase-that-fa :
order to maintain a rotational frequency of 30 Hz shall not exceed 0,01

Lgy=5,35mm £ 0,15 mm

N-m, when th

a diameter of

D3 =0,2 mm max.

and a centre given by the nominal values of L, and Ls,.

the disk inside its
pins in the drive,
fre of the hub. The

b cylinder shall be

be

g : grted on the disk in
e axis of rotation is within a circle with

15
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Figure 1 - Hub dimensions
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Slot for shutter opener
(figure 11)

Surface Sa

(figure 4) Shutter

/ (thutter sensor notch
igure 9)
User label area K)\ /

(figure 13) ) | Tnsertion diredtion

N

Disk Side B \
\\
Hub \

(figure 1)

Insertion slpt and detent
(figure 5)

I Case Side A

Alignment hgle )| _— Surfade S5

(figure 3) — (figurgs 4 and 4a)
Surface ?2 \
(figure 4 '————\

I~ ———— Head window

figure 10

Write-inhibit hole (fig )

for Side A

(figure 7) ~—— M_olcr window
(figure 10)

S Lodation hole
Gripper plot /\\ - (figure 3)

Surface S,
Med iadsegsor holes (ﬁiure 4)
for bide o
’ (%rg‘:rle 8) zrt\:{rlte-u;hlbn ole for Side B
Media sensor holes igure 7)
for Side B <
(figure 8) Gripper slot

(figure 6)

Figure 2 - Case
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Figure 3 - Overall dimensions and reference axes
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See figure 4a

17
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Figure 4 - Surfaces S1, S2, S3 and S4 of the reference plane P
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Figure 4a - Detail of surface S3
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Figure 5 - Insertion slot and detent
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Figure 9 - Shutter sensor notch viewed from Side A
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Figure 10 - Head and motor window
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Figure 11 - Shutter opening feature
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Figure 12 - Capture cylinder for the hub
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14 Characteristics of the substrate

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

14.2  Thickness
The thickness of the substrate within the Formatted Zone shall be

B F0.2650
7 X2
n“-1 n-+0,5929

where n is the index of refraction.

0,5093 mm * 0,05 mm

15 Charagteristics of the recording layer

The requirements of this clause shall be met for the linear polarization of the optical beam, both when parajlel and when
perpendicular to|the tracks. Unless otherwise stated, all tests in this clause shall be carried.out under the conditions of 15.1.1,
and 15.1.2, 15.1)3, 15.1.4, as appropriate.

15.1  Test Conditions

15.1.1 Generar\
ment:

a) Enviro Test'environment
b) Wavelgngth (A): 825 nm +:(5) nm
c) Wavelgngth (A) divided by the

numerigal aperture (NA) of the objective lens: A/NA = 1,56 pm + 0,04 pm
d) Filling |of the lens aperture (D/W) wheteD is

the diameter of the lens aperture.and W is the

1/e2 begm diameter of the Gaussian beam: 1,0 max.
e) Varian¢e of the wavefrontof the optical

beam at the recording layer: A2/180 max.
f) Detecln method: see annex A
g) Extinctfion‘ratio: 0,01 max.

(see annex A)

h) Rotational frequency of the disk: 300Hz+ 0,3 Hz
i) Direction of rotation of the disk: Counter- clockwise when viewed from the objective lens.

15.1.2 Read conditions

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

The read power is the optical power incident at the entrance surface, used when reading, and is specified as follows for the
stated zones (see 16.2):

a) PEP Zone

The read power shall not exceed 0,5 mW.
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SFP Zone

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

c)

User zone

The read power shall not exceed the value given in byte 21 of the SFP Zone (see 16.5.2).

15.1.3 Write conditions

Marks are written on to the disk by pulses of optical power superimposed upon a specified bias power 1,5 mW % 10% (see

annex B).

The pulse shape shall be as specified in annex B.

The write

Testing shall be carried out at either

acons
(see 16.5

Zone (se

For radii oth

a constant write power given in byte 31 and a pulse width appropriate to the (radius, as given in bytes 3

wer is the optical power incident at the entrance surface, used when writing in the user zone.

.2), or

e 16.5.2).

er than 30 mm, 45 mm or 60 mm the values shall be linearly, interpolated from the above.

In all cases

The required power shall not exceed

a) fqr a pulse width Tp between 10 ns and 70 ns:

75[—1—+ 1 ] mW

Ty \_/TP

b) f(L: a pulse width exceeding 70'ns? 10 mW.
The requirements for all tests shallbe met for all magnetic field intensities, at the recording layer during wi
from 18 00q A/m to 32 000 A/m:
The write mjagnetic field shall‘be normal to the recording surface. The direction of the write magnetic field
entrance surface to the récording layer.

e actual power and pulse width used shall be within 5(%"ef those selected.

15.14 E

The erase

se conditions

wet/is the optical power required for any given track at the entrance surface to erase marks w

t pulse width and a write power appropriate to the radius, as given in bytes 22'to 24 or 25 to 2

7 of the SFP Zone

R to 34 of the SFP

fiting, in the range

shall be from the

ritten according to

15.1.3 to a specified Tevel (see 15.3.6).

The actual e

Testing shal

rase power shall be within 10% of that specified in the control tracks.

1 be carried out at either

a d.c. power given in bytes 45 to 47 of the SFP Zone (see 16.5.2),

Zone (see 16.5.2),

SFP Zone (see 16.5.2).

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

10 mW.

or a constant pulse width and an erase power appropriate to the radius, as given in bytes 35 to 37 or 38 to 40 of the SFP

or a constant erase power given in byte 44 and a pulse width appropriate to the radius, as given in bytes 45 to 47 of the

31
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When pulse erasing is used

a)

fora pu

Ise width Tp between 10 ns and 70 ns, the required power shall not exceed

1 1
75 —+7— mW

where Tp is the pulse width in nanoseconds;

b) fora pu

Ise width 7 exceeding 70 ns the required power shall not exceed 10 mW.

The requirements
from 18 000 A/m

for all tests shall be met for all magnetic field intensities, at the recording layer during erasing,
0 32 000 A/m.

The erase magnetic field shall be normal to the recording surface. The direction of the magnetic-field shall

recording layer to

15.2 Baseline

15.2.1 General

The baseline reflef
substrate and does

The nominal valud

in byte 3 of the

in byte 19 of th

the entrance surface.

reflectance

Ctance is the value of the reflectance of an unrecorded, ungrooyed-area of the disk, measured
not include the reflectance of the entrance surface.

R of the baseline reflectance shall be specified by the manufacturer:
PEP Zone (see 16.4.3.1.4), and
e SFP Zone (see 16.5.2).

15.2.2 Actual value

The actual value R

m Of the baseline reflectance shall be measured under the conditions a) to e) of 15.1.1 and those]

Measurements shall be made in any unrecorded, ungrooved area, e.g. in the ODF (see 17.1.1).

15.2.3 Requirem
e Formatted Zone, exeept in the Reflective Zone and in the Lead-out Zone the value R, shall be within 12

At any point in th
% of the value of }

15.3  Magneto;

15.3.1 Resolutio
I} is the peak-to-

ent

R, and shall be withinthe range 0,10 and 0,34.

optical recording in the User Zone

in the range

be from the

through the

of 15.1.2.

e conditions

eaksyalue of the signal obtained in Channel 2 (annex A) from marks written under any of th

1. 4 ANALL

givenin 15.1.3 an

at 1 al-franatits s £1 +h 4 | |
S-ata oCar e pltaraonT TatC O ICSS a7 vt i 25 anareag—anact

k. At M N 15 1
IV CUNMUIIVIITS prblllbu o 1J.1.

2¢).

I} is the peak-to-peak value of the signal obtained in Channel 2 from marks written under any of the conditions given in
15.1.3 and at a local repetition rate of 3,7 MHz + 0,1 MHz, and read under the condition specified in 15.1.2 ¢).

The resolution Iy,/I; (see figure 14) shall not be less than 0,4 within any sector. It shall not vary by more than 0,2 over a

track.
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15.3.2 Imb

The imbalang
signal in Channel 1 measured in the Data field of a sector . The effect of Kerr rotation shall be eliminated, e
the magnetiz
annex A). Im)

The imbalan

from DC to §

153.3 Fig

The figure o
fraction, 0 is
negative for
"15.1.3. In thi

The polarity

nominal valde

The measure
nominal valy

15.3.4 Nar

Write a track
Data fields i
bandwidth o

ISO/IEC

11560:1992 (E)

Figure 14 - Definition of /| and Iy

alance of magneto-optical signal

¢ of the magneto-optical signal is the ratio of the amplitude of the signal in Channel 2 over the

bd direction of the recording layer. The phase retarder in the optical system shall be in the ney
jpalance can be caused by birefringence of the disk.

0 kHz.

re of merit for magneto-optical signal

merit F is expressed as the product of R, sin 6 and’cos 28, where R is the reflectance expreq
the Kerr rotation and B is the ellipticity of the xéflected beam. The polarity of the figure of mer
h written mark in an Fe-rich Fe-Tb alloy layer and with the write magnetic field in the dire
b case the direction of Kerr rotation is counterclockwise as viewed from the source of the beam.

and the value of the figure of merit-shall be specified in bytes 364 and 365 of the SFP Zone

h

amplitude of the
.g. by alternating
tral position (see

be shall not exceed 0,06 in the User Zone, throughout the environmental operating range and in a bandwidth

sed as a decimal
t is defined to be
tion specified in

see 16.5.2). This

ment of the actual valu&'F ., shall be made according to annex C. This actual value F shall be y
c.

Fow-band signal-to-noise ratio

shall be
0,001 7<1F1<0,0052
vithin 12% of the

I MHz. Read the
fequency f; and a
v-band signal-to-

in the User Zone under the conditions given in 15.1.3 and at a frequency f, of 3,7 MHz + 0,
Channel 2 under the condition specified in 15.1.2 using a spectrum analyzer with a centre f]
30'kHz. Measure the amplitudes of the signal and the noise at f;, (see figure 15). The narro

noise ratio is

20log;,

signal level

noise level

This ratio shall be greater than 45 dB for all tracks in the User Zone and for all phase differences between -15° and +15° in
the optical system as defined in annex A.

Note 4 - It is permitted to use a spectrum analyzer with a bandwidth of 3 kHz and to convert the measured value to that for a 30 kHz value.

33


https://iecnorm.com/api/?name=5175562c8119ad4fa4e258a8de79ad45

ISO/IEC 11560:1992 (E)

15.3.5
The test shall be

Cross-tdlk ratio

Amplitude

A Signal level

Noise 1evel

—---.'\--- P L

» Frequency

=

Figure 15 - Amplitude versus frequency for the magneto-optical signal

carried out on any group of five adjacent unrecorded tracks in the User Zone.

Write on the ceptre track n under the conditions given in 15.3.4.5Read tracks (n-1), n and (n+1) under the conditions

specified in 15.1

2 c). The cross-talk ratio is

z + 0,1 MHz.

hcy fo and a

signpl level of track n +1 signal level of track n —1
201og 19 and -207og
signal level of track n signal level of track n
It shall be lower fhan -26 dB for a track pitch.of 1,6 pm (byte O, bit 7 set to ZERO (see 16.4.3.1.4)).
15.3.6 Ease of grasure
Procedure
a) Write hny track itthie User Zone under the conditions given in 15.1.3 and at a frequency f, of 3,7 MH
b) Read [inder-the condition specified in 15.1.2, using the spectrum analyzer with a centre freque
bandwidth-of 30 kHz. Note the amplitude of the written marks.
) Erase under the conditions of 15.1.4.
d) Repeat a) and c) 1 000 times.
e) Repeat a)
f) Repeat b); note the signal level of the written marks and of the noise at f;, (see figure 15).
g) Repeat c); note the residual signal level of the written marks at f;,.
Requirements

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

The residual signal in g) shall be less than -40 dB relative to the signal level of the written marks in b).
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16 Disk format
16.1 Track geometry

16.1.1 Track shape

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

16.1.2 Direction of rotation

ISO/IEC 11560:1992 (E)

The disk shallrotate counter-clockwise as viewed by the objective lens. The tracks shall spiral outwards.

16.1.3 Tragk pitch

Except in th¢ Control Track PEP Zone, the track pitch shall be 1,60 pm + 0,10 pm.

16.1.4 Track number

Each track shall be identified by a track number.

Track 0 shall be located at radius 30,00 mm + 0,10 mm.

The track ngmbers of tracks located at radii larger than that of track 0 shall be.inereased by 1 for each track

The track nymbers of tracks located at radii smaller than that of track 0 shall be negative and decrease by 1 for each track.

Track -1 is indicated by (FF)(FF).

16.2 Formatted Zone

The Formatfed Zone shall extend from radius 27,00 mm to.fadius 61,00 mm and shall be divided as follows. Dimensions are

given as refgrence only, and are nominal locations.

- Reflective Zone
- Control Track PEP Zone

- Transitian Zone For SFP

- Inner Control Track SFP Zone

- Inner Manufacturer Zone

27,00 mm to 29,00 mm
29,00 mm to 29,50 mm
29,50 mm to 29,52 mm
29,52 mm to 29,70 mm
29,70 mm to 30,00 mm

Guarfl Band 29,70 mm to 29,80 mm
Manuyfacturer Test Zone 29,80 mm to 29,90 mm
Guargd Band 29,90 mm to 30,00 mm
- User Zone 30.00 mm to 60.00 mm
- Outer Manufacturer Zone 60,00 mm to 60,15 mm

- Outer Control Track SFP Zone

- Lead-Out Zone

60,15 mm to 60,50 mm
60,50 mm to 61,00 mm

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.

The Transition Zone For SFP is an area in which the format changes from the Control Track PEP Zone without servo

information to a zone including servo information.

The Inner Manufacturer 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. In this zone, the information in the tracks from track-1 to
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track-8 is not specified by this International Standard and shall be ignored in interchange, except that when using Format B
track -2 is used for defect management.

The purpose of the Guard Bands is to protect and buffer the areas that contain information from accidental damage when the

area between the

Guard Bands is used for testing or calibration of the optical system.

The User Zone shall start with track 0 and end with track N.

The Outer Manufacturer Zone shall comprise 95 tracks and shall begin one track after the last user track (track N, see bytes
384, 385 of the SFP Zone). The information in the tracks from track (N+1) to track (N+8) is not specified by this

International S
manufacturer.

The Outer Contrg
60,50 mm.

The Lead-Out Zo
From radius 29,5

information.

16.3

The three zones
Control Track

Inner Control

- Outer Control

shall be used for

The control track
the second in the

The Control Trac
The Inner and Ou

and format as is ysed in the User Zong:

16.4

This zone shall 1
The marks in all
radial tracking bg

Control

Control [Fracks

dard and shall be ignored in interchange. Tracks (N+9) to (N+95) are reserved for te:

sting by the

1 Track SFP Zone shall begin at track N+96 (see bytes 8, 9 in the PEP Zone) and shall ¢ontinug]

ne shall be used positioning purposes only.

2 mm to radius 61,00 mm the Formatted Zone shall be provided with tracks containing servo

PEP Zone

Track SFP Zone

Track SFP Zone

recording control track information.

information shall be recorded in two different formats, the first format in the Control Track PH
Inner and Outer Control Track SFRZones.

k PEP Zone shall be recorded using low frequency phase-encoded modulation.

ter Control Track SFP Zones shall each consist of a band of tracks recorded by the same modul

Track PEP Zone

ot contain. any servo information. All information in it shall be pre-recorded in phase-encoded
tracks_of the PEP Zone shall be radially aligned, so as to allow information recovery from this
ing ¢stablished by the drive.

up to radius

and address

kP Zone, and

Ation method

modulation.
zone without

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

Channel bits.

A ZERO shall be represented by a change from marks to no marks at the centre of the cell and a ONE by a change from no
marks to marks at this centre.
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PEP bit cell with PEP bit cell with
‘ a recorded ZERO A A a recorded ONE _
1/2 PEP bit cell 1/2 PEP bit cell

15 i 1 5141 1

2 Channel bits

Figure 16 - Example of phase-encoded modulation in'the PEP Zone

16.4.2 Crgss-track loss
The density [of tracks and the shape of marks in the PEP Zone shall be stch that the cross-track loss meets the requirement

m max < 2’0
{m min

The signal [ is obtained from Channel 1 (see annex A). The signal I | is the maximum amplitude ina group of three
successive marks. /... is the maximum value and 4 .. is the minimum value of /, obtained over one frevolution. 7 -

shall be grepter than 0,4 I, where I is the signal-obtained from Channel 1 in an unrecorded ungrooved drea. The effect of
defects shal] be ignored.

NN eNeNeE-NeNeNeR=-NelNeNe N =l
O © O, 0 © O o Q_Q-W_o-o-o.%—----
LLaser beam -_-@o-o-t@a"d’c“@'é' © o o o o ©
S o o0 o0 oo 00000 o000 OO
Marks
Iy min I'm max

0 Level

Figure 17 - Path of the laser beam when crossing tracks and the resulting PEP signals

16.4.3 Format of the tracks of the PEP Zone

Each track in the PEP Zone shall have three sectors as shown in figure 18. The numbers below the fields indicate the number
of PEP bits in each field.
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<—— One revolution period (3 sectors) —=

11992 (E)

| | | Gap |_Gap

Sector Gap Sector Sector

177 177 177

Figure 18 - Track format in the PEP Zone

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

16.4.3.1 Format of a sector

Each sector of 17

7 PEP bits shall have the following layout

=———O0ne sector (177 bits) ———=p
Preamble Sync Sector Data CRC
Number
16 1 8 144 8

Figure 19 - Sector format in the PEP Zone

16.4.3.1.1 Preamble field

This field shall c|

16.4.3.1.2 Sync
This field shall ¢

pnsist of 16 ZERO bits.

field
onsist of 1 ONE bit.

16.4.3.1.3 Sectqr number field

This field shall ¢

16.4.3.1.4 Data
This field shall ¢
Byte 0
bit 7 shall
bits6to 4 shal
Other settings of

bit 3 shall

pnsist of eight bits specifying in binary notation the sector number from 0 to 2.

field
pmprise 18 8-bit bytes numbered 0 to 17. These bytes shall specify the following.

be set to ZERO indicating the continuous composite servo tracking method,
be set to 000:indicating a constant angular velocity (CAV).

these bits are prohibited by this International Standard (see also annex D).
be'setto ZERO

bits2to 0 shall
Other settings of
Byte 1
bit 7

bits 6 to 4

shall

l pO0-dicatimy REE-(2F kpositi frtation-
these bits are prohibited by this International Standard.

be set to ZERO

specify the error correction code:

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

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

Other settings of
bit 3 shall

38
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bits 2 to 0 these bits shall specify in binary notation the power n of 2 in the following formula which expresses the number
of user bytes per sector

256 x 20
Values of n other than 1 or 2 are prohibited by this International Standard.
Byte 2
This byte shall specify in binary notation the number of sectors in track 0.
Byte 3

This byte shall give the manufacturer's specification for the baseline reflectance R of the disk when measpred at a nominal
wavelength pf 825 nm. It is specified as a number n between 10 and 34 such that

n=100R.
Byte 4
This byte shll specify that the recording is on-land and it shall indicate the signal amplitude of the pre-recgrded marks.
bit 7 shall b¢ set to ZERO to specify on-land recording.

The absolut¢ value of the signal amplitude is given as a number n between <20"and -50, such that
n=-50, /|,

where lp is the signal from Channel 1 from the low frequency pré-recorded marks and / is the signal fr¢gm an unrecorded,
ungrooved Iea.

bits 6 to 0

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

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

This byte shall specify in binary notation a number n representing 20 times the maximum read power expre¢ssed in milliwatts
which is pefmitted for reading the:SFP Zone at a rotational frequency of 30 Hz and a wavelength of 825 nm. This number n
shall be betyeen 0 and 40.

Byte 7
The byte shall specify-the media type.

0001 0001 shall mean a write once, read multiple optical disk cartridge according to this Internationgl Standard.

Other settings of this byfc arc prohibited by this Infernational Standard (Se¢ also annex D).
Byte 8

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

Byte 9

This byte shall specify the least significant byte of the track number in which the Outer Control Track SFP Zone starts.
Bytes 10 to 13

These bytes shall be set to (FF).
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Bytes 14 to 17
The contents of these bytes are not specified by this International Standard, they may be used for manufacturer'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+v4+r3+r2+l

The residual polyllomial R(x) shall be

i=ISL ey
R(x)=(Y 3x'+ Y a;x')x® mod G(x)
i=144 i=0

where a; denotes g bit of the input data and 3; an inverted bit. The highest order bit of the Sector Number field is g, 5.
The eight bits C, ¢f the CRC are defined by
k=17
R (x)= ¥ Cx*
k=0

where C; is recorded as the highest order bit of the CRC byte of the PEP sector.
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16.4.3.2Summary of the format of the Data field of a sector

16.5 Control Track-SFP Zones

Table 1 - Format of the Data field of a sector of the PEP Zone

Byte Bit 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0
1 0 ECC 0 Number of user bytes
2 Number of sectors in track 0
3 Baseline reflectance at 825 nm
4 0 Amplitude and polarity of pre-formatteddata
5 (00) or (FF)

6 Max. read power for the SFP Yone at 30Hzand 825 nm
7 0 0 0 1 0 0 0 1
8 Start track of Outer SFP Zone, MSB of track number
9 Start track of Outer SFP-Zone, LSB of track number
i0 1 1 1 1 1 1 1 1
i1 1 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1
13 1 1 1 1 1 1 1 1
14 not specified, ignored in interchange
15 not specified, ignored in interchange
16 not specified, ignored in interchange
17 not specified, ignored in interchange

The two Confrol Track SFP Zones shall be pre-recorded in the Standard User Data Format (see 17.2). The pre-recorded data

marks shall shtisfy-the requirements for the VFO and ID signals specified in 17.1.2.2.

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

a duplicate of the PEP information (18 bytes),
media information (366 bytes),

system information (64 bytes),

bytes reserved for future standardization (32 bytes),

contents not specified by this International Standard (32 bytes).

In the case of 1024-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).

41


https://iecnorm.com/api/?name=5175562c8119ad4fa4e258a8de79ad45

ISO/IEC 11560:

16.5.2 Maedia in

1992 (E)

formation

Bytes 18 to 359 specify read and write parameters at three laser wavelengths L, = 825 nm, L, = 780 nm and L;. For each
wavelength the baseline reflectance R,, R, or R, is specified. The read and write powers are specified for four different
rotational frequencies N, = 30 Hz, N, = 40 Hz, N; and N, for each wavelength. For each value of N four sets of write powers
are given: three sets for constant pulse width and one set for constant power. Each set contains three values for the inner,
middle and outer radius.

Bytes 18 to 27, bytes 31 to 34, bytes 44 to 47 and bytes 360 to 383 are mandatory. They shall specify the conditions for

Bytes 35 to 40 arg

II—R?inmandN;='%OHz

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

Bytes 28 to 30, byftes 41 to 43 and bytes 48 to 359 are optional. They shall either specify the information indicated or be set to

ATY v e
All valuces speci

Byte 18

This byte shall spq

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

Byte 19

This byte shall spgcify the baseline reflectance R, at wavelength L; as.a number n between 10 and 34 such that
n=100R,

Byte 20

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

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

Byte 21

This byte shall specify the maxim@m read power P, in milliwatts, for the user zone as a number n between 0

that

The following bj

manufacturer of the.disk. P, is expressed as a number n between 0 and 255 such that

Y 1

yi€s i

1 810359s sucC
pcify the wavelength L, in nanometres, as a number n between 0 and 255 such that

n=1/5L,

ytes (22" to 30 specify, at constant pulse width, the write power P, in milliwatts, indid

and 40 such

ated by the

n=5P,

In these bytes T stands for the constant pulse width, T for the time length of one Channel bit and r for the radius considered.

Byte 22

This byte shall specify P, for
T'=Tx 1,00
r=30mm
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Byte 23

This byte shall specify P,, for

Byte 24

T'=Tx1,00

r=45mm

This byte shall specify P, for

ISO/IEC 11560:1992 (E)

T'=Tx100
r =60 mm

Byte 25

This byte shall specify P, for
T'=Tx0,50
r=30mm

Byte 26

This byte shall specify P, for
T'=Tx0,50
r=45mm

Byte 27

This byte shall specify P, for
T'=Tx0,50
r =60 mm

Byte 28

This byte shall specify P, for
T'=Tx0,25
r=30 mm

Byte 29

This byte shall specify P, for

T'=Tx025

Byte 30

r=45mm

This byte shall specify P, for

Byte 31

T'=Tx0,25

r=60 mm

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

n=>5P,
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that

that

Byte 32

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

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

Byte 33

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

for the constant wrjte power specified by byte 31 and at a radius r = 45 mm.
Byte 34
This byte shall spe¢ify the write pulse width Tp, in nanoseconds, expressed by a number n between,0vand 255 such
n= Tp

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

The following bytds 35 to 43 specify, at constant pulse width, the erase powér Pr, in milliwatts, indicated by the m
of the disk. P, is expressed as a number n between 0 and 255 such that

n=35Pg
Byte 35
This byte shall spe¢ify Pg for
T'=Tx 1,00
r=30 mm
Byte 36
This byte shall spefify Pg for
T'=Tx 1,00
r=45 mm

Byte 37

that

anufacturer

This byte shall spegify Pg for

T'=Tx 1,00
r=60 mm
Byte 38
This byte shall specify Pg for
T'=Tx0,50

r=30mm
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Byte 39

This byte shall specify P for
T'=Tx0,50
r=45mm

Byte 40

This byte shall specify Py, for:

OO

T =Fx0;50

r=60 mm
Byte 41
This byte shall specify P for
T'=Tx025
r=30 mm
Byte 42
This byte sha]l specify P for

T'=Tx0,25
r=45 mm
Byte 43
This byte sha]l specify Pg for
T'=Tx0,25
r =60 mm

Byte 44

This byte shalll specify the erase power expressed as a number n equal to 5 times its value in milliwatts. If thq value of byte 44
equals 0, thep bytes 45 to 47 below specify in the same manner the erase power for a d.c. erase instead of the erase pulse
width. The efase pulse width is an absolute unsigned number expressed in nanoseconds.

Byte 45
Erase pulse width/power
EP,r=30mm
Byte 46
Erase pulse width/power
EP,r=45mm
Byte 47
Erase pulse width/power
EP,r =60 mm
Byte 48

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

45


https://iecnorm.com/api/?name=5175562c8119ad4fa4e258a8de79ad45

ISO/IEC 11560:1992 (E)

If this byte is not set to (FF), n shall be set to 40 for ODCs according to this International Standard.
Byte 49

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

n=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 spqcified in bytes 18, 19, 48 and 49, bytes 63 to 75 shall specify the parameters indicated inbytes 35 to 47.
Byte 76

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

n= N3
Byte 77

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

n=20P,
Bytes 78 to 90
For the values spgcified in bytes 18, 19, 76 and 77, bytes 78 to 90 shall specify the parameters indicated in bytes 22 to 34.
Bytes 91 to 103
For the values sp¢cified in bytes 18, 19, 76 and 77, bytes 91 to 103 shall specify the parameters indicated in byteg 35 to 47.
Byte 104
This byte shall specify, at wavelength L s rotational frequency N,, in hertz, as a number n between 0 and 255 such that
n=N,
Byte 105

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

n=20P,

Bytes 106 to 118

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

Bytes 119 to 131

For the values specified in bytes 18, 19, 104 and 105, bytes 119 to 131 shall specify the parameters indicated in bytes 35 to
47.
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Byte 132
This byte shall specify wavelength L,, in nanometres, as a number n between 0 and 255 such that
n=1/5L,

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

Byte 133
This byte shall specify the baseline reflectance R, at wavelength L, as a number n between 0 and 100 such that
n=100 Ry

Bytes 134 to 245

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

Byte 246
This byte shall specify wavelength L,, in nanometres, as a number n between 0 and\255 such that
n=1/5L,4

Byte 247
This byte shall specify the baseline reflectance R, at wavelength L4 as\a number n between 0 and 100 such that

n=100 R,

Bytes 248 to 359

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

Bytes 360 to 363

These byteq shall be set to (FF).
(See also annex D)

Byte 364

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

When set tg (01)-it:shall mean that this polarity is negative.
Byte 365

This byte shall specify the figure of merit F as a number n between 17 and 52, such that
n=10000 F

Bytes 366 to 383

These bytes shall be set to (FF). (See also annex D)
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Table 2 - Summary of media information

‘ Mandatory

48

(22) (35)
Pu1 ((gi)) PE1 }35))
(25) (38)
Pwz  (26) Pg2 (39)
(/) (4u)
1,7;-1 Yoo e D, .~ 5222 m_ N (Ii}lz
T (309 (a3
N
(210) Const. Py (31) Const. Pg (44) (360) to (363)
/ (32) (45) (364)
Ry Tp (33) Ep (46) (365)
(19) (34) (47) (366) to (383)
L /
(18) \
\
& N P (50) to (62) (63) tq (75)
(B8)  (19) s
N3 P —» (78) to (90) (91) tq (103)
6y {17)
Ny Py —  (106) to (118) (119) to (131)
(104) (105)
[ ——  (136) to (148) (149) to (161)
(134 (1135)
Ly ——8t-R> / P —— (164) to (176) (177) tlo (189)
(132) (133) (152 5163)
: P (192) to (204) (205) to (217)
(190) ?191)
N P 220) to (232 233
(5118) ?219) —_—  (220) to (232) (233) to (245)
Ny P —  (250) to (262) (263) to (275)
(248) ](249)
L3— R N P ——  (278) to (290) | (291) to (303)
(246) (347) (276) 5277)
N3 P —» (306) to (318) (319) to (331)
(304) ?305)
Ng Py —— (334) to (346) (347) to (359)
(332) (333)
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Bytes 384 and 385 are mandatory, they shall specify in binary notation the track number N of the last track of the User Zone.
The total number of tracks in this zone is (N+1).

Byte 384

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

Byte 385

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

Bytes 386 to

393

These bytes shall be set to (FF).

(See also anng

Bytes 394 to ];M7
a

These bytes s

ex D).

11 be set to (FF).

16.5.4 Unspecified content

The contents

bf bytes 448 to 511 are not specified by this International Standard. They shall be ignored in int

16.6  Requirements for interchange of a User-Recorded cartridge

An interchany
tracks in the

16.6.1 Requ
The data reco|

red optical disk cartridge according to this International Standard shall satisfy the following req
Jser Zone (see annex L).

irements for reading

rded on the disk shall be readable under the read conditions specified in bytes 18 to 21 of the SH

16.6.2 Requirements for writing and erasirig

Data may be

recorded on the disk under/the*write and erase conditions specified in bytes 18 to 47 of the SH

the write conditions specified in some or all of the bytes 48 to 346 if provided. In either case the so recorded

the requireme

17 Trag

nt of 16.6.1.

rk format

17.1  Track layout

erchange.

uirements on all

P Zone.

P Zone or under
data shall satisfy

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

1e disk.
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| 1
'/ .

//;: %//Z///////////%‘— Pregrooves

Prefofmatted  ODF Buffer

header infor- mark
mationp-52 bytes 1 byte

Figure 20 - Example of a sector with Offset Detection Field for on-land recording (schematic)

17.1.2 Charactgristics of pre-recorded information

The characteristi¢s of the signals read shall refer to signals obtained at the optical head. Each of these characteriftics shall be
measured with bgams linearly polarized both perpendiculat*and parallel to the grooves under the conditions| specified in
15.1.1 and 15.1.2,

17.1.2.1 Groove}related signals
The following requirements shall be met (se¢ figure 21) :
- Cross-track maximum signal ratio

0,70 < (I, + Iy max / (I} + I5),< 100

where /, and I, are the outpufs-of the two halves of the split photo diode detector in the tracking channel (s¢e annex A).
(I} + I5)ax indicptes the maximum signal when the beam crosses tracks, and (/; + I), is the signal obtaiped from an
unrecorded, ungrpoved area.

- Push-pull ratjo
040< (1)) / U, +1,),<0,65

where (/, - I,) is the peak-to-peak amplitude of the differential output of the two halves of the split photo diode detector in the
tracking channel.

- Cross-track signal modulation ratio

0,20 < [(/y+]))max - (I +]))min] / (I} + I;), < 0,60

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

The phase depth of the grooves equals
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nde360°

where n is the index of refraction of the substrate
d is the groove depth
A is the wavelength.

The phase depth shall be less than 180°.

- Track location
The tracks are located at those places on the disk where (/; - I,) equals zero and (/; + /,) has its maximupm value.

- On-track signal ratio
0,7<Iyl/15<1,0
where I is the signal in Channel 1 (see annex A) when the beam is on track. /4is the signal in thg same Channel 1

obtained|from an ungrooved, unrecorded area.

17.1.2.2 Properties of pre-recorded marks

The signals ppecified below are obtained from Channel 1 (see annex A), andyshown in figure 21.
- Sector Mark signal (see 17.2.1)

The Sector Mark signal shall meet the requirement

Ism /15% 0,50

where I, is the peak-to-peak amplitude of the read signal from the Sector Mark.

- VFO signals (see 17.2.2)
The sigis from the VFO, and VFO, fields.shall meet the requirement
Iyto /1o B 0,25
where I, is the peak-to-peak amplitude of the read signal from the VFO area.

In additipn the condition

IVfO /]p ax 2 0,50
shall be’Eatisﬁed within each sector, where lp is the signal in that sector from pre-recorded marks whjch are not Sector
Marks.

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

The signals from these fields shall meet the requirements
1,00 > lp /15> 040
('pmax - 'pmin) / 1o < 0,20 over any one track.

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

17.1.2.3 Parameters of the read characteristics

Figure 21 shows the various parameters for the read characteristics.
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Light beam
Beam on I I
ungrooved —* ) 2
area
(I, +13)a T
(I, +1y)
S A AT | Split photodiode
. /7 /\ /\
0 Level o N/ / \/ \J
k
Beam across tracks ? (U1-12) ponk-to-pedk
Signals from grooves in the tracking channel
Sector Mark ODF
. VFO ID, PA
- field - I field I l fleld | T
Beam on I I 1o
unrecorded—> ‘ 1
track Ism Lyfo p
Y
I Y J
0 Level Y
Signals from Headers in Channel 1
Figure 21 -Ullustration of the various parameters for read characteristics
17.2  Sector format
Sectors shall have pne of-the'two layouts shown in figure 22 and figure 23 depending on the number of user bytes fin the Data
field (see 17.2.11) When the sectors contain 1 024 user bytes, there shall be 17 sectors per track, numbered frgm 0 to 16;
when the sectors ce : e ere : e : rbere of user bytes

per sector is specnﬁed by byte 1 of the PEP and the SFP Zones The pre- formatted area of 52 bytes, the Header is the same for

both sector formats.

On the disk 8-bit bytes shall be represented by Channel bits (see 17.3).

In figure 22 and figure 23 the numbers above and below the fields indicate the number of bytes in each field.
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5 14
2 1 2 1 3 5 3 2
Track No. | Sector | CRC ODF | Gap | Flag | Gap | ALPC
No.
ATID, ATID; AID3PTODF Dara Ficld
S
SM VFO[ M VF02 M VF02 M A Flag VFO3 y User Data, DMP, Buffer
and n  |CRC, ECC and
Gaps ¢ |Resync
5 12 {ft] 5 8 |1]5 8 |1|S5}|1] 14 12 3 1259 20
Pre-formatted Header: 52 1274
1360
Figure 22 - Sector format for 1 024 user byte
5 14
2 1 2 -1 3 5 3 2
Track No. {. Sector | CRC ODF | Gap | Flag | Gap | ALPC
No.
A | ID, ID, A |ID3;| P| ODF Data Field
S
SM VFO] M VF02 M VF02 M A Flag VFO3 Y |User Data, DMP, Buffer
and n_{CRC _ECCand
Gaps C |Resync
5 12 |1} 5 8 1]5 8 |1|5|1] 14 12 3 650 15
Pre-formatted Header: 52 665
746

Figure 23 - Sector format for 512 user bytes
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17.2.1 Sector Mark (SM)

The Sector Mark shall have a length of 5 bytes and shall consist of pre-recorded, continuous, long marks of different Channel
bits length followed by a lead-in to the VFO, field. This pattern does not exist in data.

The Sector Mark pattern shall be as shown in figure 24, where T corresponds to the time length of one Channel bit. The
signal obtained from a mark is less than a signal obtained from no mark. The long mark pattern shall be followed by the
Channel bit pattern: 00X0010010 where X can be ZERO or ONE.

OOX\OOIOOIO
10T | . 6T | 6T |, 14T 6T’ 6T | 6T | 6T 10T Y
no . ey et
mark G
mark _4 l‘_
1T
Long mark pattern .
Sector Mark

Figure 24 - Sector Mark pattern

17.2.2 VFO ardas

There ‘shall be fur areas designated VFO,, VFO, and VFOj; to lock up the VFO. The recorded information for VFO, and
VFO, is identica] in length and pattern. VFO, shall (be recorded with one of two patterns differing only in the| first bit and
shall be 4 bytes shorter than VFO, and VFO,.

Since there are three ID fields, and RLL (2(7);modulation coding is used, the pattern chosen for each VFO, will depend on
the last byte of the CRC recorded in the preceding ID field (see 17.3).

The continuous Channel bit pattern_for)VFO areas shall be

VFO, : 192 Channel bits = 01601001001 .... 010010
VFO, : 128 Channel bits =-10010010010 .... 010010
VFO, : 128 Chanpnel bits = 00010010010 .... 010010
VFOj, : 192 Channel bits = 01001001001 .... 010010

17.2.3 Address Mark (AM)

The AM is a Channel bit pattern not used in RLL (2,7) and is a run-length violation for RLL (2,7). This 16-bit Channel bit
pattern shall be:

0100 1000 0000 0100

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

st Byte

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

3rd Byte
bits 7 and 6

shall specify the ID number.

when set to 00 shall mean the ID1 field,
when set to 01 shall mean the ID2 field,
when set to 10 shall mean the ID3 field.

bit 5 shall bg
bits 4 to 0 sh
4th and 5th ]

set to ZERO.

all specify the sector number in binary notation .

Bytes

These two blytes shall specify a 16-bit CRC computed over the first three bytes of this field (see annex F).

17.2.5 Pos

This field sl
encoding sc;r
Postamble

This is nece

17.2.6 Off}
This field sh

17.2.7 Gap
This field sh

17.2.8 Fla

The content
included in

4

17.29 Au

This field s
laser power

tamble (PA)
hall be an area equal in length to 16 Channel bits following the ID3 field. Due to the use

eme (see 17.3), the framing of the last byte of the CRC in the ID3field is uncertain within a

set Detection Field (ODF)

all be an area equal in length to 16 Channel bits with neither grooves nor pre-formatted data.

all consist of an unrecorded area equalin-length to 48 Channel bits.

of this field is not specified by this International Standard, it shall be ignored in interch

o Laser Power Control (ALPC)

hall consist of an-unrecorded area of two bytes equal in length to 32 Channel bits. It is intengied for testing the
level.

17.2.10 Syllc

This field shall'Have a length equal to 48 Channel bits. It shall be recorded with the Channel bit pattern:

of the RLL (2,7)
few bit times. The

lows the last byte of the CRC to achieve closure and permits the.ID field to end always in a predictable manner.
isary in order to locate the following field (ODF) in a consistent manner.

ge. This field is

n
he sector format only for compatibility with the sector format of ISO/IEC 9171-2 where its co1tent is specified.

0100 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 1000

17.2.11 Data field

This field shall consist of either:

1024

1 259 bytes comprising

user bytes

223 bytes for CRC, ECC and Resync
12 bytes for control information (DMP)

or

650 bytes

comprising
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512 user bytes

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

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

17.2.11.1 User bytes

These bytes are at the disposal of the user for recording information. There are 1024 or 512 such bytes depending on the
sector format.

17.2.11.2 CRC apd ECC
The computation ¢f the check bytes of the CRC and ECC shall be as specified in annex G.

17.2.11.3 Bytes for control information (DMP)

This 12-byte field[is intended to prevent inadvertent write operations over previously written_data. When the secfor does not
contain user data, this field shall be unrecorded. When the sector does contain user data, the-bytes of this field sHall be set to

(FF).

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

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

17.2.12 Buffer

This field shall haye a nominal length equal to 320 Channel bits (see figure 22) or of 240 Channel bits (see figur¢ 23). Up to
16 additional Channel bits may be written in this field-to allow completion of the RLL (2,7) coding scheme (sed 17.3). The
remaining length i to allow for motor speed tolerances and other electrical and/or mechanical tolerances.

17.3  Recording code

The 8-bit bytes in the three ID fields and'in the Data field, except for the Resync bytes, shall be converted to Chahnel bits on
the disk according to table 3. All ¢ther fields in a sector have already been defined in terms of Channel bits.|Each ONE
Channel bit shall be recorded as-a‘mark produced by a write pulse of the appropriate power and width.

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

Table 3 - 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 ficld 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. Table 4 defines the closure for all possible combinations of leftover bits.

The ID1 and ID2 fields shall lead to one of the two patterns for the VFO2.
The ID3 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.

174  Def t

Defective segtors on the disk shall be replaced by good sectors according to the defect management scheme

described below.

Each side of] the disk shall be initialized once before use. This International Standard allows media)initialization with or

without certification. Defective sectors found during certificaiion are handled by a sector slipping alga
sectors found after initialization are handled by a linear replacement algorithm. The maximum‘number of

on a side of

The User Zo
two DMAs
of the disk,
groups of D

174.1 Me

The media s
further initia
into groups,

All sectors ir

17.4.1.1 Me

The media ¢
number of th|

If there is no|

If defective sectors are found during this procedure, their addresses shall be written in ascending order in th

sectors shall
directed (sli
one sector t
defective (se

e disk that can be replaced shall be 2 048.

e on each side of the disk shall contain two Defect Management Areas (DMA) at the beginnin

Primary Defect List (PDL) and a Secondary Defect List (SDL);-The user area is the area
As; it is available for user data.

ia initialization

all be initialized once only. Once the DMAs are recorded, it indicates that the disk is initia
ization of the disk is permitted. During media initialization four DMAs are recorded. The Usg
pach containing data sectors and spare sectors. Media initialization can include a certification
the User Area shall be in the erased (unrecorded) condition at the end of initialization.

dia initialization with certification

ertification consists of erasing, writing and reading all sectors from track 3 to track N-3, whe
e last track in the User Zone,

not be used for feading or writing. If defective, a sector shall be retired, and the reference
ped) to the next good sector. This algorithm causes the reference to all subsequent sectors to

e annex H):

Of the total
defective se

rithm. Defective
defective sectors

b of the zone and

the end of the zone. Each DMA shall contain a Disk Definition Sector,(DDS) with information on the structure

between the two

lized and that no
r Area is divided
bf the User Area.

re N is the track

defective sector, an empty PDL or no PDL shall be recorded. In either case an empty SDL shall be recorded.

e PDL. Defective
to it shall be re-
be re-directed by

ards the-end-of the user area. This International Standard does not specify criteria for declaring a sector to be

ssible number of

umber of sectors available, 2 048 sectors are allocated to pr0v1de space for the maximum po

area from track 3

to track N-3 shall be d1v1ded into g groups of equal size. Each group shall compnse n data sectors followed by m spare
sectors. The values of g, m and n are selected by the user and shall satisfy the following condition:

for 1 024-

for 512-byte sectors:

1<g<2048
byte sectors: g X (m+n) £ 17 x (N-5) - 2048

g X (m+n) £ 31 X (N-5) - 2048

The remaining sectors not included in the g groups shall be located after the last group. The values of g, n and m shall be
recorded in the DDS. The PDL and the SDL shall be recorded as specificd in 17.4.3.2 and 17.4.3.3.
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17.4.1.2 Media initialization without certification

The user area from track 3 to track N-3 shall be divided in g groups of equal size. N is the track number of the last track in
the User Zone. Each group shall comprise n data sectors followed by m spare sectors. The values of g, m and n are selected by

the user and shall satisfy the following condition:

1<g<2048
g X (m+n) £ 17 x (N-5) - 2048

- for 1 024-byte sectors:

- for 512-byte sectors:

g X (m+n) <31 X (N-5) - 2048

The remaining segtors not included in the g groups shall be located after the last group.

The values of g, h and m shall be recorded in the DDS
recorded, byte 3 ¢f the DDS shall be set to (01). If no PDL i

SDL shall be recarded.

17.4.2 Write and read procedure

- n DN ch
1 U iy il

, byte 3 of the DDS shall be

After media initidlization, all sectors in the User Area shall be in the erased state. Erasing-of sectors in the Usg¢r Area after
initialization is ngt permitted. Before writing a sector in the User Area, it shall be determined whether or not the sector has
been written. If the sector has been written, a write operation is not permitted. Durinig write operations, sectors
be recorded with PMP, CRC, and ECC bytes as specified by this International Standard (see annex E).

shall always

When writing or [reading data in the sectors of a group, all defective sectors listed in the PDL shall be ignorgd and those
listed in the SDL| shall be replaced. If during or after writing, a data.sector is found to be defective, it shall be|rewritten in
the first availablg spare sector of the group. If there are no spareisectors left in that group, the defective se
rewritten in the fifst available spare sector in one of the nearest, groups. If the replacement sector is found to be defective, the
sector shall be r¢written in the next available spare sector. The address of the defective sector and the address of the
replacement sectgr shall be written in the SDL. A replagemient sector listed in the SDL shall contain the use
sector it replaces There shall be no entries in the SDL pointing to a defective replacement sector. The total number of
defective sectors fhat are identified in the PDL and SDL shall not exceed 2 048.

17.4.3 Layout df the User Zone

The User Zone sHall contain four DMAstin tracks 0, 1, 2, N-2, N-1 and N, and a user area from track 3 to track
track number of the last track in the User Zone. The division of the user area into groups is specified in 17.4.1.1

tor shall be

data of the

V-3. N is the
or 17.4.1.2.

The length of eagh DMA is 25 sectors for 1 024-byte sectors and 46 for 512-byte sectors. The address of the flrst sector of

each DMA is given by
1 024-byte sector

512-byte sector

track No sector No track No sector No
DMAL 0 0 0 0
DMA2 1 8 1 15
DMA3 N-2 0 N-2 0
DMA4 N-1 8 N-1 15

The last sector of track 2 and of track N shall not be used.

Each DMA shall contain a DDS and an SDL, and may contain a PDL. If recorded, all four PDLs shall be identical. The

SDLs shall be identical.

After initialization, each DMA shall have the following content. The first sector shall contain the DDS. The second sector
shall be the first sector of the PDL if it has been recorded. The length of a PDL is determined by the number of entries in it.
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The SDL shall begin in the sector following the last sector of the PDL. If there is no PDL, it shall begin in the second sector
of the DMA. The length of the SDL is determined by the number of entries in it. The contents of the remaining sectors of the

DMA:ss after the SDL shall be ignored on interchange.
The start address of a PDL and that of the SDL within each DDS shall reference the PDL and the SDL in the same DMA.

SCTO | SCT1 | ----- SCT7 | SCT8 | SCT9 | ----- SCT15 | SCT16é

QW T T T T
TIrKO DS ////////
Tirk1 % DDS 7 //,l
Tirk2 % reserved
Trkh-2 [ DDS [/
TrkN-1 DDS / 7
TN W% /Jreserved

Figure 25 - Sector assignment of the DMAs for the 1 024-byte format
SCTO | SCT1 | ----- SCT14 | SCT15 | SCT16 | ----- SCT29 | SCT30

17.4.3.1 Disk Definition-Sector (DDS)
The:Disk Definition Sector (DDS) shall be contained in the first sector of each DMA as s}

Tek] DDS;/%%

iy
TrkN-2 | DDS
rZ.

Figure 26 - Sector assignment of the DMAs for the 512-byte format

22

.

reservcd
DDS /% %
/// reserved

own in table 4.
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Table 4 - Byte assignment of the Disk Definition Sector

Byte No. DDS Content
0 (05) (DDS identifier MSB)
1 (05) (DDS identifier LSB)
2 (00)
3 (01) APDL has been recorded

(02) No PDL has been recorded

4 g, Number of groups (MSB)

5 &, Number of groups (LSB) (g <2048)

6 n, Number of data sectors per group (MSB)
7

8

n, Number of data sectors per group

n, Number of data sectors per group

9 n, Number of data sectors per group (LSB)
m, Number of spare sectors per group (MSB)

1 m, Number of spare sectors per group
12 m, Number of spare sectors per group
13 m, Number of spare sectors per group (LSB)
}g Start of PDL, track number (MSB)
16 Start of PDL, track number
17 Start of PDL, track number (LSB)
Start of PDL, sector number
ig Start of SDL, track number (MSB)
20 Start of SDL, track number
21 Start of SDL, track number (LSB)

Start of SDL, sector number

All remaining bytes in this sector shall be set to (0Q).
If byte 3 is set to ((2), bytes 14 to 17 shall beset'to (FF).

17.4.3.2 Primary [Defect List (PDL)
The PDL shall congist of bytes specifying

- adefect list ideptifier set to’(O1) for the PDL;
- the length of thg PDL;

- the sector addr¢sses of defective sectors in ascending order of sector addresses.

Table 5 shows the PDL byte layout. All remaining bytes of the last sector in which the Primary Defect List is recorded, shall
be set to (FF). If no defective sectors are detected, then the first defective sector address is set to (FF) and the list length
bytes are set to (00).
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Table 5 - Primary Defect List

ISO/IEC 11560:1992 (E)

Byte No.

PDL Content

(00)

(01) (Defect List identifier)

Number of entries MSB (each entry is 4 bytes long)
Number of entries LSB

Address of the first defective sector (track number MSB)

Nk W —= O

n-3
n-2
n-1

Address of the first defective sector (track number)
Address of the first defective sector (track number LSB)
Address of the first defective sector (sector number)

Address of the nth defective sector (track number MSB)
Address of the nth defective sector (track number)
Address of the nth defective sector (track number LSB)
Address of the nth defective sector (sector number)

17.4.3.3 Sec
The SDL is

pndary Defect List (SDL)

used to record the addresses of sectors which have become defective after initialization and those of their

respective replacements. Eight bytes are used for each entry. The first 4 bytes specify the address of the defgctive sector and

the next 4 by

es specify the address of the replacement sector.

_The SDL shall consist of bytes identifying the SDL, specifying the length of the SDL, and of a list containing the addresses

of defective {
Table 7 show

ectors and those of their replacement sectors. The addresses of the defective sectors shall be in(ascending order.
s the SDL layout. All remaining bytes of the last sector in which the SDL is recorded shall bg set to (FF). An
empty SDL shall consist of bytes 0 to 9 as shown in table 6; bytes 8 and 9 shall be set to (00).
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Table 6 - Secondary Defect List

Byte No. SDL Content

(00)
(02) (Defect List identifier)
(00)
(01)

MSB of the Tist Tength specified in number of bytes from byte 6 to byte x-1
LSB of the list length

(02) (SDL)

(01)

MSB of the list length specified in number of bytes from byte 10 to byte x-1
LSB of the list length LSB

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

Address of the first defective sector (track number)

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

Address of the first defective sector (sector number)

Address of the first replacement sector (track number,"MSB)

Address of the first replacement sector (track number)

Address of the first replacement sector (track.-number, LSB)

Address of the first replacement sector (seefornumber)

- R R SR -R- I I NV I VP S I

x-8 Address of the last defective sector(track number, MSB)
x-7 Address of the last defective sector (track number)

x-6 Address of the last defective'sector (track number, LSB)
x-5 Address of the last defective sector (sector number)

x-4 Address of the last replacement sector (track number, MSB)
x-3 Address of the lastreplacement sector (track number)

x-2 Address of the last replacement sector (track number, LSB)
x-1 Address of 'the’last replacement sector (sector number)

17.4.4 Summary of the location of the zones on the disk

Figure 27 summarizes the(location of the zones.

62


https://iecnorm.com/api/?name=5175562c8119ad4fa4e258a8de79ad45

ISO/IEC 11560:1992 (E)

Accessible by mechanical means (drive & controller only)

Accessible by physical means (controller only, host might)
Radius (Physical |7,ne Name One revolution (17 or 31 sectors) layout
(mm) |trk #
27,00 .
29.00 Reflective zone
PEP zone. S
3930 PEP zone PEPR PEP PE]
29,52 Transition Jomia
SFP17
2970 SFP zone SFP1 SFP2 SFP3 SFP4 or 31
Manufacturer's
-0008
-0001
30,00 000
000 DMAs
003 A
User Zone User area
N-3
N-2 DMAs
60.00. N
N+1 ,
60.15 N+8 Manufacturer's
SFP17
60.50 SFP zone SFP1 SFP2 SFP3 SFP4 or 31
max
61.00 Lead out

Figure 27 - Location of the defined zones
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Annex A

(normative)

Optical system for measuring write, read and erase characteristics

Figure A.1 shows the basic set-up of the optical system. Different components and locations of components are permitted, as

long as the requirg
entrance surface i
signals depends or

The linearly polari

The extinction rat
behind a linear poll

In the absence of
equal to that of K
adjusted such that
polarization and th

The phase retarder|

The intensity refle
The reflectance Ry
shall not be smalle]

If the imbalance o
then the measured

to make it correspond to the nominal beamsplitter E.

Channel 1 is the sy
photodiode signals

f the magneto-optical signal is measured’on a test drive with reflectances R, and R for bea

d performance is not changed. The optical system shall be such that the detected light reflect
5 minimized so as not to influence the accuracy of measurement. The splitter D for the“tra
the system and can be located anywhere along the beam.

zed beam entering beamsplitter E shall have an extinction ratio of less than 0,01

o of an optical beam is defined as the ratio of the minimum power over _the\maximum pow
arizer in the beam which is rotated over at least 180°.

b. The direction of polarization in this case is called the neutral direction. The phase retarde
the optical system between F and J does not show more than 2,5° phase retardation between
e polarization perpendicular to it. This position of the retarder 'is called the neutral position.

can be used for the measurement of 15.3.4.

for the polarization perpendicular to the neutraldirection shall be nominally 0,95. The actual
r than 0,90.

imbalance shall be multiplied by

Rs Ry

Ry R

m of the(photodiode signals. and is used for reading prerecorded marks. Channel 2 is the diffe
, and-iswused for reading user-written marks with the magneto-optical effect of Kerr rotation.

ed from the
cking servo

er observed

polarization changes in the disk, the polarizing beamsplitter J shall'be aligned to make the sjgnal of K,

r I shall be
the neutral

ftance R, of the beamsplitter E from F to H for the neutral polarization direction shall be nomjinally 0,30.

value of R

msplitter E,

rence of the
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Il 11 " --------------------------------------- ’.
) ]
] L]
) ]
T_Iﬁj' : :
K
’ . T i
] ]
: J 5
!
M gy b :
| 4 i
[}
| =1 E
R - S eI .4 :
C D E F G
B
A
A laser dijode H optional half<wave plate
B collimgtor lens I phase retarder
C optiongl shaping prism J polarizing beamsplitter (PBS, p-s ratio larger than
D beam splitter K, K, . photodiode for channels 1 and 2
E polarizing beam splitter K, split photodiode
F objectijve lens LL, d.c.-coupled amplifier
G optical|disk M tracking channel

Figure A.l - Measuring set-up for write, read and erase characteristics
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