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FOREWORD

a 3 otechnical
Commisdion) form the specnahzed system for worldwnde standardlzauon National bodies that dre| members
mmittees
establish¢d by the respective organization to deal with particular fields of technical activity. ISQ and IEC
technicall committees collaborate in fields of mutual interest. Other international grganizations, govern-
mental apd non-governmental, in liaison with ISO and 1EC, also take part in the work!

In the fi¢ld of information technology, ISO and IEC have established a joint téchnical committee| ISO/IEC
JTCI1. Djraft International Standards adopted by the joint technical committee are circulated t national
bodies fpr voting. Publication as an International Standard requires approval by at least 75 (% of the
national podies casting a vote.

Internatipnal Standard ISO/IEC 10089 was prepared by Joint Technical Committee ISO/IEC ITC 1,
Informatjon technology.

Annexes|A, B, C, E, F, G and K form an integral part of this Internaticnal Standard. Annexes D|, H, I and
J are for|information only.
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INTRODUCTION

o O mm ontical d : ges(ODC) of the type

This Interpational Sta SE S L3 stics—of 130 optical-disk—ca dges
providing|for information to be written, read and erased many times using the magneto-optical-eff¢ct.
full data

This Integnational Standard together with a standard for volume and file structure provides-‘for

interchange between data processing systems.

viii
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INTERNATIONAL STANDARD ISO/IEC 10089:1

991 (E)

Information technology — 130 mm rewritable optical disk
cartridge for information interchange

1

Scope

This International Standard specifies

- definitions of the essential concepts;

- the ¢nvironment in which the characteristics are to be tested;

- the ¢nvironments in which the cartridge are to be operated and stored;

- the -.[:nlechanical, physical and dimensional characteristics of the case and of the optical disk;

- the agneto-optical characteristics and the recording characteristics for recarding the inforgation, for
reading the information and for erasing it many times, so as to provide physical interchangeability
between data processing systems;

- two |formats for the physical disposition of the tracks and sectofs,)the error correction [codes, the
modplation methods used for recording and the quality of the recorded signals.

2 Conformance

A 130 pm rewritable optical disk cartridge is in conformance with this International Standard |if it meets

all the rpandatory requirements of clauses 8 to 16, and‘éither those of clause 17 or those of clausf 18.

3 Normative references

The following standards contain provisions Wwhich, through reference in this text, constitute prpvisions of

this Int¢grnational Standard. At the time, ¢f) publication, the editions indicated were valid. All st1ndards are

subject [to revision, and parties to agreements based on this International Standard are encuraged to
investigate the possibility of applying’the most recent editions of the standards listed below. Members of

IEC and ISO maintain registers,of-Currently valid international standards.

ISO 683-13:1986, Hear-treatable steels, alloy steels and free-cutting steels - Wrought stainless sleels.

IEC 95():1986, Safety of information technology equipment including electrical business equipment

4 Conventions and notations

The follpwing conventions and notations apply in this International Standard.

a) Ineach field the information-is recorded-so—thatthe-mestsignificant-byte{byte0)is—reedrded 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. 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.

¢) bit combinations are shown with the most significant bit to the left.

d) Negative values are expressed in TWO’s complement notation.

e) The setting of bits is denoted by ZERO and ONE.
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f) The name of entities, e.g. specific tracks, fields, etc., is shown with a capital initial.
5 List of acronyms
ALPC Auto Laser Power Control
AM Address Mark
CAV Constant Angular Velocity
CRC Cyclic Redundancy Code
DDS Disk Definition Structure
DMA Defect Management Area
DMP Defect Management Pointers
DTM Detect Management Track
ECC Error Correction Code
EDAC Error Detection and Correction Code
ID Identifier
LBA Logical Block Address
oDnce Optical Disk Cartridge
ODF Offset Detection Flag
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
4/15 (Modulation) Conversion table of 8:bit bytes to 15-Channel bit representation on the dikk
6 Definitions
For the ptirposes of this InternatiomalkStandard, the definitions given in ISO/IEC 9171-1 and the fpllowing
definition§ apply.
6.1 case : The housing foran optical disk, that protects the disk and facilitates disk interchange
6.2 Clamping Zone_ The annular part of the disk within which the clamping force is appliefl by the
clamping device [ISO/IEC 9171-1]
6.3 Cdntrol Track : A track containing the information on media parameters and format necepsary for
wrfiting] reading and erasing the remaining tracks on the optical disk. [ISO/IEC 9171-1]
6.4 cy¢lic'redundancy check (CRC) : A method for detecting errors in data. [ISO/IEC 9171-1]

6.5 defect management : A method for handling the defective areas on the disk. [ISO/IEC 9171-1]

6.6 disk reference plane : A plane defined by the perfectly flat annular surface of an ideal spindle onto
which the clamping zone of the disk is clamped, and which is normal to the axis of rotation.
[ISONEC 9171-1]

6.7 entrance surface : The surface of the disk on to which the optical beam first impinges. [ISO/IEC
9171-1]

6.8 error correction code (ECC) : An error-detecting code designed to correct certain kinds of errors in
data. [ISO/IEC 9171-1]

6.9 format : The arrangement or layout of the data on a medium. [ISO/IEC 9171-1]
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hub : The central feature on the disk which interacts with the spindle of the disk drive to provide
radial centring and the clamping force. [ISO/IEC 9171-1]

interleaving : The process of allocating the physical sequence of units of data so as to render the
data more immune to burst errors. [ISO/IEC 9171-1]

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

land and groove : A trench-like feature of the disk, applied before the recording of any informa-
tion, and used to define the track location. The groove is located nearer to the entrance surface
than the land with which it is paired to form a track. [ISO/IEC 9171-1]

Tark - A Teature of the recording fayer which may take the form of a magnetic domair|, a pit, or
apy other type or form that can be sensed by the optical system. The pattern of mdrks fepresents
the data on the disk.

optical disk : A disk that will accept and retain information in the form of @narks in a|recording
Iyer, that can be read with an optical beam. [ISO/IEC 9171-1]
optical disk cartridge (ODC): A device consisting of a case containing an optical disk.|[ISO/IEC
q171-1]
polarization : The direction of polarization of an optical beam js(the direction of the electric vector
of the beam.

NOTE 1 The plane of polarization is the plane containing the eleetriec-vector and the direction of propagation of the

btam. The polarization is right-handed when to an observer loakihg in the direction of propagation of the beam, the

~

hd-point of the electric vector would appear 1o describe an ellipSe in the clockwise sense.
pre-recorded mark : A mark so formed as to bekunalterable by magneto-optical means.

read power : The read power is the optical power, incident at the entrance surface of the |[disk, used
when reading.
NOTE 2 It is specified as a maximum power that may be used without damage to the written data. Lower pdwer may be

uped providing that the signal-to-noise ratidyand other requirements of this International Standard are met.

pcording layer : A layer of theidisk on, or in, which data is written during manufacture and/or use.
SOMEC 9171-1]

r
[

Reed-Solomon code : An error detection and/or correction code which is particularly suifed to the
cprrection of errorg"which occur in bursts or are strongly correlated. [ISO/IEC 9171-1]

-

pwritable optical-disk : An optical disk in which the data in specified areas can be rewriften by an
ptical beam:

~

w

pindle_\Fhe part of the disk drive which contacts the disk and/or hub. [ISO/IEC 9171-1]

w

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

track : The path which is followed by the focus of the optical beam during one revolution of the
disk. [ISO/IEC 9171-1]

track pitch : The distance between adjacent track centrelines, measured in a radial direction.
[ISONEC 9171-1]

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

neral description

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. 4
with the re

Other cong|
8 En

8.1 ]
\

1
K
\
y.
1
K
N

air immediately surrounding thé . ODC is within the following conditions.

Cording layers on the inside.

tructions are permitted but must have the same characteristics.

vironments
esting environment

nless otherwise specified, tests and measurements made on the ©ODC to check the requi
f this International Standard shall be carried out in an envirdfiment where the air imm
urrounding the ODC is within the following conditions.

emperature :23°C £ 2°C

elative humidity (RH) 245 % 10 55 %

Atmospheric pressure 275 kPa to 105 kPa

efore testing, the ODC shall be conditioffed in this environment for 48h minimu

ondensation on or in the ODC shall occur?
Dperating environment

ptical disk cartridges used for ddta interchange shall be operated in an environment wh

emperature 110 °C to 50 °C

elative humidity 110 % to 80 %

Vet bulb temperature 129 °C max.

A\tmospheric pressure : 75 kPa to 105 kPa

‘emperature gradient : 10 °C /h max.

elative hutnidity gradient : 10 % /h max.

lagnetic field :during loading and unloading of the cartrid

exceed 48 000 A/m.

A disk recordable on both sides consists of two disks recordable on one side assembled tlogelher

ements
pdiately

m. No

ere the

ge the

magnetic field strength at the recording layer shall not

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

If an ODC has been exposed during storage and/or transportation to conditions outside those
specified in this clause, it shall be acclimatized in the operating environment for at least 2h
before use. In the operating environment an ODC shall be capable of withstanding a thermal

S

hock of up to 20 °C when inserted into, or removed from, the drive.

See also annex 1.

.83 Storage environment

Storage environment is the ambient condition to which the ODC without any additional protec-

L

ive enclosure is exposed when stored.
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8.3.1 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 15 % to 90 %

Wet bulb temperature 229 °C max.

Atmospheric pressure : 75 kPa to 105 kPa

Temperature gradient 120 °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.
8.3.2 Long-term storage

For a storage period longer than 14 days the optical disk cartridgé. Shall not be gxposed to
environmental conditions outside those given below.

Temperature :-10 °C to 50 °C

Relative humidity 110 % to 90 %

Wet bulb temperature : 29 °C max.

Atmospheric pressure : 75 kPa to 105 kPa

Temperature gradient 215 °C /h max.

Relative humidity gradient : 10 % /hrmax.

Magnetic field : The smagnetic field strength in the volumhe of the

cartridge shall nowhere exceed 48 000 A/m
No condensation on or in the ODC shill be allowed to occur.
8.4 Transportation

This International Standard does.not specify requirements for transportation; guidance fis given in
annex J.

9 Bafety requirements

The carfridge and its components shall satisfy the safety requirements of IEC 950, when used in its
intended manner or in anyforeseeable use in an information processing system.

10 Pimensional and mechanical characteristics of the case

10.1 Genéral

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

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

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

- Figure 1 shows the hub dimensions.
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10.3
10.3.1

10.3.2

10.4

10.5

10.6

- 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.

- 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.

4 Figure 8 shows the media 1D sensor holes.

4 Figure 9 shows the shutter sensor notch.

{1 Figure 10 shows the head and motor window.
{1 Figure 11 shows the shutter opening features.

{1 Figure 12 shows the capture cylinder.

Figure 13 shows the user label areas.

$ides, reference axes and reference planes
Relationship of Sides A and B

The features essential for physical interchangeability are represented in figure 2. Wher Side A
of the cartridge faces upwards, Side A of theidisk faces downwards. Sides A and B of the case
are identical as far as the features given hére are concerned. The description is given|for one
side only. References to Sides A and Bican be changed to B or A respectively.

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

Reference axes and case reférence planes

There is a reference plaiie P for each side of the case. Each reference plane P contdins two
orthogonal axes X and*Y to which the dimensions of the case are referred. The intersdction of
the X and Y axés“defines the centre of the location hole. The X axis extends through the
centre of the alignment hole.

Materials

['he case’shall be constructed from any suitable materials such that it meets the requirerhents of
his [nternational Standard.

Mass

The mass of the case without the optical disk shall not exceed 150 g.
Overall dimensions (see figure 3)
The total length of the case shall be
Ly = 153,0 mm * 0,4 mm
The distance from the top of the case to the reference axis X shall be
Ly = 1270 mm * 0,3 mm

The distance from the bottom of the case to the reference axis X shall be
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10.7

10.8
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L3z = 26,0 mm * 0,3 mm

The total width of the case shall be

+ 0,0 mm
Lg = 1350 mm
- 0,6 mm

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

+ 0,0 mm
Ls = 128,5 mm
- 0,5 mm

The distance from the right-hand side of the cartridge to the reference axis Y shall be
Le = 6,5mm £ 0,2 mm
The width shall be reduced on the top by the radius
Ry = Lg
originating from a point defined by Ls and
L7 = 101,0 mm * 0,3 mm
The two corners of the top shall be rounded with a radius
Ry = 1,5mm % 0,5 mm
and the two corners at the bottom with a radius
R3 = 3,0 mm %+ 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.
Location hole (see figure 3)

The centre of the locatioh hole shall coincide with the intersection of the reference axe
It shall have a squate form with a side length of

+ 0,00 mm
Lg =-4,10 mm
- 0,06 mm
held to_a depth of
Ly = 1,5 mm (i.e. typical wall thickness)
N which o ooty ovtande then g htotho abiognmont balo An tho Annacito cide of the
after—which-aeavity-extendsthroush-to-thealipnment-hole-onthe oppesiteside fthe

s X and Y.

The lead-in edges shall be rounded with a radius
Rs = 0,5 mm max.

Alignment hole (see figure 3)

The centre of the alignment hole shall lie on reference axis X at a distance of
L11 = 1220 mm £ 0,2 mm

from the reference axis Y.

The dimensions of the hole shall be

ase.
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+ 0,00 mm
L£12 = 4,10 mm
- 0,06 mm
and
+ 0,2 mm
L13 = 5,0 mm
-00mm

VLV

held 10 a depth of Ljq, after which a cavity extends through to the location hole on the opposite
side of the case.

Thelead=in prignc shall be rounded-with radius DS'

10.9 Strfaces on reference planes P (see figures 4 and 4a)

—

'he reference plane P for a side of the case shall contain four surfaces (Sy, S2,-S3 and S4) on
Hat side of the case, specified as follows:

—_

- | Two circ
Surface Sp shall be a circular area centred around the square location hole and have a dipmeter
0
Dy = 9,0 mm min.

Stirface Sp shall be a circular area centred around the rectangular alignment hole and |have a
dfameter of

D7 = 9,0 mm min.

Two elongated surfaces S3 and S4, that follow the contour of the cartridge and shutter pdges.

v

hrfaces S3 and S4 are shaped symmetrically!

w

irface S3 shall be defined by two circylar sections with radii

Rg = 1,5 mm t 0,1 mm

£

th an origin given by
Lig = 40 mm #{ 0,1 mm
Lis = 86,0 Mim ‘+ 0,3 mm
and

R7 =158 mm * 0,1 mm

£

ith an origin given by

L1 = 1,9 mm £ 0,1 mm

Li7 = 1245 mm * 0,3 mm

The arc with radius R7 shall continue on the right hand side with radius

+ 0,2 mm
Rg = 134,0 mm
-0, 7 mm

which is a dimension resulting from Lg + Ljg4 + Rg with an origin given by Lg and L7. A
straight, vertical line shall smoothly join the arc of Rg to the arc of Rg.

The left-hand side of S3 shall be bounded by radius
Rg = 45 mm * 0,3 mm
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which is a dimension resulting from L1g + L4 - Rg with an origin given by
Lig = 2,0 mm * 0,1 mm

115,5 mm #* 0,3 mm

Lyg

The left-hand side of the boundary shall be closed by two straight lines. The first one shall

smoothly join the arc of Rg to the arc of Rg. The second one shall run from the

left hand

tangent of R7 to its intersection with Rg. Along the left hand side of surface S3 there shall be a
zone to protect S3 from being damaged by the shutter. In order to keep this zone at a minimum

practical width

R10 = 4,1 mm max.

This radius originates from the same point as Rg.
10.10 | Insertion slots and detent features (see figure 5)

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

Lyg = 26,0 mm + 0,3 mm
a width of

+ 0,3 mm
Lp1 = 6,0 mm
- 0,0 mm

and a depth of
Ly = 3,0mm £ 0,1 mm
located
L3 = 25mm * 0,2 mm
from reference plane P.
The slots shall have a lead-in chamfer given by
L24 = 0,5 mm max.
Lps = 5,0 mm~max.
The detent notch.-shall be a semi-circle of radius
Ry £8,0mm * 0,2 mm
with the opigin given by
Ly = 13,0 mm * 0,3 mm
Ly7 = 20 mm £ 0,1 mm

10.11 —Gripper slots (5ee figure 6)

The case shall have two symmetrical gripper slots with a depth of
Lrg = 5,0 mm * 0,3 mm

from the edge of the case and a width of
L9 = 6,0 mm * 0,3 mm

The upper edge of a slot shall be
L3g = 12,0 mm = 0,3 mm

above the bottom of the case.

The slots
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10.12

10.13

Write-inhibit holes (see figure 7)

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

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

D3 = 4,0 mm min.

Ifscentre shall be specified by

L3; = 8,0 mm = 0,2 mm
L3y = 11,0 mm * 0,3 mm
dn Side A of the case.

When writing and erasing are allowed on Side A of the disk, the write-inhibit hole shall bg closed
gn Side A of the case, at a depth of typically L1, i.e. the wall thickdess”of the case. In this state,
the opposite side of the same hole, at Side B of the case, shall be closed and not recess¢d from
the reference plane P of Side B of the case by more than

L33 = 0,5 mm

The opposite side of the write-inhibit hole for protectifig'Side B of the disk shall have a diameter
D3 Its centre shall be specified by L3 and

L34 = 11,0 mm * 0,2 mm
n Side A of the case.
Media sensor holes (see figure 8)

There shall be two sets of four media‘*sensor holes. The set of holes at the lower left hand corner
f Side A of the case pertains to"Side A of the disk. The holes shall extend through the cpse, and
have a diameter of

+ 0,3 mm
D4 = 4,0 mm
- 0,0 mm

he positions of _their centres shall be specified by L3;, L34 and

L35== 19,5 mm * 0,2 mm
Lig = 17,0 mm + 0,2 mm
L37 = 23,0 mm % 0,2 mm
L3g = 29,0 mm * 0,2 mm

= 03 mm

L;;O =990 mm + 0,3 mm
L41 = 105,0 mm % 0,3 mm

A hole is deemed to be open when there is no obstruction in this hole over a diameter D4 all
through the case.

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

L42 = 0,1 mm max.

The holes are numbered consecutively from 1 to 4. Hole No. 1 is the hole closest to the left hand
edge of the case. The optical disk cartridge according to this International Standard uses only
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10.15

10.16
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hole No. 2. The other three holes shall be in the closed state. The function of hole No. 2 is to
indicate whether the cartridge as loaded in the drive can be operated. When the hole is closed
the cartridge is operable, when it is open the cartridge is not operable.

Head and motor window (see figure 10)

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

Lgp = 61,0 mm + 0,2 mm
to the left of reference axis Y.

The width of the head access shall be

L7 = 20,00 mm min.
L4g = 20,00 mm min.
and its height shall extend from
L4g = 118,2 mm min. to
Lsg = 57,0 mm max.
The four inside corners shall be rounded with a radius of
Ri7 = 3,0 mm max.
The motor access has a diameter of
Ds = 35,0 mm min.
and its centre shall be defined by L4¢ and
Lsp = 43,0 mm * 0,2 mm
Shutter (see figure 11)

The case shall have a spring-loaded; unidirectional shutter with an optional latch, designed to
completely cover the head andCmotor windows when closed. A shutter movement of 41,5 mm
minimum shall be sufficient-to ensure that the head and motor window is opened to the
minimum size specified-n~10.14. The shutter shall be free to slide in a recessed area ¢f the case
in such a way as to ensure that the overall thickness shall not exceed Lg. The spring shall be
sufficiently strongsto'close a free-sliding shutter, irrespective of the orientation of the cartridge.

The shutter opening force shall be 3 N max.
The right-hand side of the top of the shutter shall have a lead-in ramp with an angle
A = 25° max.

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

= 30 o ooy
So—HHR— X

L
oL

Slot for shutter opener (see figure 11)

The shutter shall have only one slot in which the shutter opener of the drive can engage to open
the shutter. The slot shall be dimensioned as follows:

When the shutter is closed, the vertical edge used to push the shutter open shall be located at a
distance of

.53 = 345 mm + 0,5 mm
from reference axis Y on Side B of the case.

The length of the slot shall be

11
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Ls4 = 45 mm % 0,1 mm
and the angle of the lead-out ramp shall be
A3z = 52,5° + 7,5°
The depth of the slot shall be
Lss = 3,5 mm * 0,1 mm
The width of the slot from the reference plane P of Side B of the case shall be

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

Iia shutter latch is employed, the distance between the latch and reference plane P _of SiJie B of
the case shall be

Ls7 = 3,0 mm max.

10.17  Shutter sensor notch (see figure 9)

-

he shutter sensor notch is used to ensure that the shutter is fully Open after insertion| of the
ptical disk cartridge into the drive. Therefore, the notch shall be exposed only when the [shutter
q fully open.

z

Tlhe dimensions shall be
L43 = 3,5mm £ 0,2 mm
L4q = 71,0 mm * 0,3 mm and

+ 0,0 mm
L4s5 = 9,0 mm
- 2,0 mm

5
!

he notch shall have a lead-out ramp.with an angle
Al = 45° £ 2°
10.18  Upser label areas (see figure 13)

The case shall have 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

—

hese areas shall be recessed by 0,2 mm min. Their positions are specified by the following

djmensionsand relations between dimensions (see figure 13).
L) = 4,5 mm min.
Le2 - Lo = 65,0 mm min.
Lo - Lo3 = 35,0 mm min.
Les = 4,5 mm min.
Lo - Legs = 65,0 mm min.
Le7 + Leg = 35,0 mm min.
Lg - Lqy - Ly2 = 6,0 mm min.
Ly- Ly - Ly = 98,0 mm min.
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11.1.3

11.14

11.2

11.4

11.6
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Dimensional and physical characteristics of the disk
Dimensions of the disk
Outer diameter

The outer diameter of the disk shall be 130,0 mm nominal. The tolerance is determined by the
movement of the disk inside the case allowed by 13.5 and 13.6.

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

Clamping zone (see figure 1)

T'he outer diameter of the zone shall be
Dy = 35,0 mm min.

The inner diameter of the zone shall be
D7 = 27,0 mm max.

Clearance zone

Within the zone defined by the outer diameter of the clamping zone (Dy) and fhe 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.

Mass

The mass of the disk shall not exceed 120 g.

Moment of inertia

The moment of inertia of the disk shall not €xceed 0,22 g.mz.
Imbalance

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

Axial deflection

The deviation of any pointJof the recording layer from its nominal position, in a|direction
normal to the disk reference plane, shall not exceed + 0,30 mm for rotational frequendjes of the
disk up to 30 Hz. The deviation shall be measured by the optical system defined in 1[S.1.1 and
15.1.2

The nominalyposition of the recording layer with respect to the disk reference plane|is deter-
mined bydhe nominal thickness of the substrate and its index of refraction.

Axial.acceleration

The dcceleration of the recording layer along any fixed line normal to the disk referefce plane
shall not exceed 20 m/s2 in a bandwidth from 30 Hz to 1.5 kHzfor-a—rotational-fregues cy of the

o equcE

disk of 30,0 Hz * 0,3 Hz. The acceleration shall be measured by the optical system defined in
15.1.1 and 15.1.2.

Dynamic radial runout

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

13
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11.8 Radial acceleration

The acceleration 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 Tilt

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

12 Difop test

The opticdl disk cartridge shall withstand dropping on each surface and on each corner from:a r;righl of
760 mm op to a concrete floor covered with a vinyl layer 2 mm thick. The cartridge shalhwithgtand all
such impag¢ts without any functional failure.

13 Interface between disk and drive
131 Clamping technique

Radial positioning of the optical disk shall be provided by theccentring of the axle of the{ spindle
in the centre hole of the hub.

'he turntable of the drive spindle shall support the disk in the clamping zone, determining the
ixial 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.

13.2 Dimensions of the hub (see figure 1)
13.2.1 Outer diameter of the hub

This diameter shall be

+0;0 mm
Dg = 25,0 mm
- 0,2 mm
13.2.2 Height of the hub
This height shall be
+ 0,0 mm
h) = 2,2 mm
- 0,2 mm

13.2.3 Diameter of the centre hole

The diameter of the centre hole shall be

+ 0,012 mm
D() = 4,004 mm
- 0,000 mm

13.24 Height of the top of the centre hole at diameter Dy

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

h> = 2,0 mm min.

14
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Centring length at diameter Dg
This length shall be
hy = 0,5 mm min.

The hole shall have a diameter larger than, or equal to, Dg between the centring length and
the disk reference plane. The hole shall extend through the substrate.

Chamfer at diameter Dy
The height of the outer chamfer of the centre hole of the hub shall be

P n A
ny — U2 mMin max.

13.2.7

13.2.8

13.2.9

13.2.1

13.2.1

13.3

The angle of the chamfer shall be 45°, or a corresponding full radius shall be used.
Chamfer at diameter Dy
The height of the chamfer at the rim of the hub shall be

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

The angle of the chamfer shall be 45°, or a corresponding fall\radius shall be used.
Outer diameter of the magnetizable ring
This diameter shall be
Dy = 19,0 mm min.
Inner diameter of the magnetizable ring
This diameter shall be
Dy = 8,0 mm max.
Thickness of the magnetizable material
This thickness shall be
hy = 0,5 mm mid,
Position of the top.of-the magnetizable ring relative to the disk reference plane
This position shall be

+ (0,0 mm
h9-5"2,2 mm
- 0,1 mm

Magnetizable material

Rhe magnetizable material shall be ferritic stainless steel (ISO 683-13, Type 8) or any suitable

13.4

13.5

material with similar magnetic characteristics.

Clamping force

The clamping force exerted by the spindle shall be less than 14 N.
Capture cylinder for the hub (see figure 12)

The capture cylinder is defined as the volume in which the spindle can expect the centre of the
hole of the hub to be at the maximum height of the hub, just prior to capture. The size of the
cylinder limits the allowable play of the disk inside its cavity in the case. This cylinder is referred
to perfectly located and perfectly sized alignment and location pins in the drive, and includes
tolerances of dimensions of the case and the disk between the two pins mentioned and the centre

15
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13.6

16

of the hub. The bottom of the cylinder is parallel to the reference plane P, and shall be located
at a distance of

Lsg = 0,5 mm min.

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

Lsg = 4,3 mm max.

above the same reference plane. The diameter of the cylinder shall be

t
(§

above reference plane P of that side of the case that faces the optical system. Moreo

Dy> = 3,0 mm max.

<40 ¢

isk position in the operating condition (see figure 12)

Vhen the disk is in the operating condition within the drive, the position of theyactive re
hyer shall be

Lep = 5,35 mm * 0,15 mm

brque to be exerted on the disk in order to maintain a rotational\frequency of 30 Hz s
xceed 0,01 N.m, when the axis of rotation is within a circle with-a’diameter of

D3 = 0,2 mm max.

nd a centre given by the nominal values of L4, and L&

cording

er, the
hall not
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Figure 1 - Hub dimensions
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Figure 2 - Perspective view of the case
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Gripper slot
(figure 6)
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Figure 3 - Overall dimensions and reference axes
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See figure 4a -—\
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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 6 - Gripper slots
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Figure 9 - Shutter sensor notch viewed from Side A
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Figure 10 - Head and motor window

27


https://iecnorm.com/api/?name=c0903fa546573b2f35bbf5858b8b86a9

ISO/IEC 10089:1991 (E)

28

1M
’ N
iy

LSS ;

Figure 11 - Shutter opening feature



https://iecnorm.com/api/?name=c0903fa546573b2f35bbf5858b8b86a9

ISO/IEC 10089:1991 (E)

Figure 12 - Capture cylinder for the hub
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Figure 13a) -

User label arpa on Side A
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Figure 13 - User label area
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14 Characteristics of the substrate

14.1

14.2 Thickness
The thickness of the substrate within the Formatted Zone shall be:
n? n? + 0,2650
0,5093 ’ X mm * 0,05 mm
n-1 n’ + 0,5929
where n is the index of refraction.
15 (haracteristics of the recording layer
The requirements of this clause shall be met for the linear polarization of the aptical beam, §
parallel ind when perpendicular to the tracks. Unless otherwise stated, all tests in this clauss

carried out under the conditions of 15.1.1, and 15.1.2, 15.1.3, 15.1.4, as appropriate.

15.1
15.1.1

15.1.2

Index of refraction

ISO/IEC 10089:1991 (E)

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.

Test conditions
General

a) Environment
b) Wavelength ( A )

c) Wavelength ( A ) divided by théihumerical
aperture (NA) of the objective-lens

d) Filling of the lens aperture~(D/W) where D is
the diameter of the lenS\aperture and W is the
I/e? beam diameter of,the Gaussian beam

e) Variance of the wavefront of the optical
beam at the recording layer

f) Detection-method : see annex A
g) Extinction ratio : 0,01 max.
(see annex A)
h) Rotational frequency of the disk : 30,0 Hz = 0,3 Hz
i) Direction of rotation of the disk : Counter- clockwise when view

“Test environment

+ 15 nm
: 825 nm
- 10 nm

A/NA = 1,56 um + 0,04 pip

: 1,0 max.

2/180 max.

oth when
e shall be

Read conditions

the objective lens.

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

ed from

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.

31
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15.1.3

15.1.4
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bl?!S pUWCl L, HIYy 2 TU 70 (SCC alllICx D).

b) 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).

Write conditions

Marks are written on to the disk by pulses of optical power superimposed upon a specified

The pulse shape shall be as specified in annex B.

The write power is the optical power incident at the entrance surface, usedywhen w
the user zone.

Testing shall be carried out at either

- a constant pulse width and a write power appropriate to the ¢adius, as given in by
24 or 25 - 27 of the SFP Zone (see 16.5.2), or

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

iting in

tes 22 -

dius, as

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

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

The required power shall not exceed

a) for a pulse width T, between 10 ns and 70 ns:
1 1
75 + mw
TP TP
b) for a pulse width exceeding 70 ns: 10 mW.

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

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

Erase conditions

l.

ecording

he write

rface to

Fhe erase power is the optical power required for any given track at the entrance sy

erase marks written according to 15.1.3 to a specified level (see 15.3.6).

The actual erase power shall be within 10% of that specified in the control tracks.
Testing shall be carried out at either

- ad.c. power given in bytes 45 - 47 of the SFP Zone (see 16.5.2),

- or a constant pulse width and an erase power appropriate to the radius, as given in
- 37 or 38 - 40 of the SFP Zone (see 16.5.2),

bytes 35

- or a constant erase power given in byte 44 and a pulse width appropriate to the radius, as

given in bytes 45 - 47 of the SFP Zone (see 16.5.2).
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When d.c. erasing is used the required power shall not exceed:
10 mW,
When pulse erasing is used

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

75

where T}, is the pulse width, in nanoseconds;

[8)) fora pufse width I'p eXceeding /U ns the required power shall not exceed TP mW.

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

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

15.2 Baseline reflectance
15.2.1 General

The baseline reflectance is the value of the reflectance of-an unrecorded, ungrooved area of
the disk, measured through the substrate and does not~include the reflectance of th¢ entrance
surface.

The nominal value R of the baseline reflectanceéhall be specified by the manufacturer:
- in byte 3 of the PEP Zone (see 16.4.3.1%4)] and
- in byte 19 of the SFP Zone (see 16.5.2).

15.2.2 Actual value

The actual value Ry, of the baseline reflectance shall be measured under the condifions a) to
e) of 15.1.1 and those of 15.N2.

Measurements shall be'made in any unrecorded, ungrooved area, e.g.
- for Format A ¢ in.the ODF (see 17.1.1),

- for Format _B": in the Unique Distance Part (see 18.1.1) of the servo area, or {n the un-
recorded‘track between servo areas.

15.2.3 Requirement

At-any point in the Formatted Zone, except in the Reflective Zone and in the Leadlout Zone
the value Ry, shall be within 12% of the value of R, and shall be within the rangg 0,10 and
0,34.

15.3 Magneto-optical recording in the User Zone
15.3.1 Resolution

I\ is the peak-to-peak value of the signal obtained in Channel 2 (annex A) from marks written
under any of the conditions given in 15.1.3 and at a local repetition rate of less than 1,4 MHz,
and read under the conditions specified in 15.1.2c).

Iy is the peak-to-peak value of the signal obtained in Channel 2 from marks written under any
of the conditions given in 15.1.3 and at a local repetition rate of 3,7 MHz + 0,1 MHz, and
read under the condition specified in 15.1.2¢).
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15.3.2

15.3.3

15.3.4

34

The resolution I/l (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.

S\

Figure 14 - Definition of I and Iy

Imbalance of magneto-optical signal

The imbalance of the magneto-optical signal is the ratio of the amplitude of the sjgnal in
Channel 2 over the amplitude of the signal in Channel 1 meaSured in the Data fi¢ld of a
sector . The effect of Kerr rotation shall be eliminated, e.g7by alternating the magnetized
direction of the recording layer. The phase retarder in .the optical system shall bg in the
neutral position (see annex A). Imbalance can be caused by birefringence of the disk.

The imbalance shall not exceed 0,06 in the User Zeng¢, throughout the environmental| operat-
ing range and in a bandwidth from DC to 50 kHZ,

Figure of merit for magneto-optical signal

The figure of merit F is expressed as thé‘product of R, sin 6 and cos 2B, where R is the
reflectance expressed as a decimal fraction, 6 is the Kerr rotation and B is the ellipticity of the
reflected beam. The polarity of the figure of merit is defined to be negative for a writt¢n mark
in an Fe-rich Fe-Tb alloy layer and with the write magnetic field in the direction spegified in
15.1.3. In this case the direction of Kerr rotation is counterclockwise as viewed fjom the
source of the beam.

The polarity and the value of the figure of merit shall be specified in bytes 364 and 365 of the
SFP Zone (see 16.5:2). This nominal value shall be

0,0017 <~ |- | < 0,0052

The measfirement of the actual value Fy, shall be made according to annex C. This actual
value Fpshall be within 12% of the nominal value.

Narrew-band signal-to-noise ratio

Write a track in the User Zone under the conditions given in 15.1.3 and at a frequercy f;;, of

3,7MHz * 0,1 MHz. Read the Data fields in Channel 2 under the condition specified in
15.1.2 using a spectrum analyzer with a centre frequency fj and a bandwidth of 30 kHz.
Measure the amplitudes of the signal and the noise at f) (see figure 15). The narrow-band
signal-to-noise ratio is

signal level
20 log)
noise level

This ratio shall be greater than 45 dB for all tracks in the User Zone and for all phase differ-
ences between -15° and +15° in the optical system as defined in annex A.
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NOTE 3 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.

Amplitude
| Signal level

15.3.5

Noise level

L

Frequency
fo

Figure 15 - Amplitude versus frequency for the magneto-optical signal
Cross-talk ratio

The test shall be carried out on any group ofyfive adjacent unrecorded tracks in
Zone.

Write on the centre track n under the conditions given in 15.3.4. Read tracks (n
(n+ 1) under the conditions specified i 15.1.2 ¢). The cross-talk ratio is:

signal level of track n i1 signal level of track n-1
20 lOg]() and 20 |Og|()
signal level of track n signal level of track n

It shall be lower thans

-26 dB for a‘track pitch of 1,6 ym (byte 0, bit 7 set to ZERO (see 16.4.3.1.4)),
-23 dB for‘a-rack pitch of 1,5 ym (byte 0, bit 7 set to ONE (see 16.4.3.1.4)).

Ease of erasure
Procedure

a) Write any track in the User Zone under the conditions given in 15.1.3

frequency f of 3,7 MHz + 0,1 MHz.

the User

1), n and

and at a

b) Read under the condition specified in 15.1.2, using the spectrum analyzer with a
centre frequency f; and a bandwidth of 30 kHz. Note the amplitude of the written

marks.
c) Erase under the conditions of 15.1.4.
d) Repeat a) and c) 1000 times.

e) Repeat a).

f) Repeat b); note the signal level of the written marks and of the noise at f (see figure

15).
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2) 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).

16. Features common to both formats

16.1 rack geametry

16.1.1 Track shape
Each track shall form a 360° turn of a continuous spiral.
16.1.2 Direction of rotation

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

16.1.3 Track pitch
Except in the Control Track PEP Zone, the track pitch shallbe:

For Format A : 1,60 um %+ 0,10 um
For Format B : 1,50 pm * 0,08 um

16.1.4 Track number
Each track shall be identified by a track number.
Track 0 shall be located at radius 30,00 ram * 0,10 mm.

The track numbers of tracks locatediat radii larger than that of track 0 shall be increased by 1
for each track.

The track numbers of tracksl/located at radii smaller than that of track O shall be negafive and
decrease by 1 for each track” Track -1 is indicated by (FF)(FF).

16.2 Hormatted Zone

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

-1 ReflectiveZone 27,00 mm to 29,00 mm

-| Contrel"Track PEP Zone 29,00 mm to 29,50 mm

-| ransition Zone For SFP 29,50 mm to 29,52 mm

- Inner Control Track SFP Zone 29,52 mm te 29,70 mm

- Inner Manufacturer Zone 29,70 mm to 30,00 mm
Guard Band 29,70 mm to 29,80 mm
Manufacturer Test Zone 29,80 mm to 29,90 mm
Guard Band 29,90 mm to 30,00 mm

- User Zone 30,00 mm to 60,00 mm

- Quter Manufacturer Zone 60,00 mm to 60,15 mm

- Quter Control Track SFP Zone 60,15 mm to 60,50 mm

36
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- Lead-Out Zone 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 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

£ P
TOT UCrctt MidartagCriictit.

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 aftpr the last
user track (track N, see bytes 384, 385 of the SFP Zone). TheNnformation in the thacks from
track (N+1) to track (N +8) is not specified by this International Standard and shall be ignored
in interchange. Tracks (N+9) to (N +95) are reserved for testing by the manufacturer.

The Outer Control Track SFP Zone shall begin at track ‘N +96 (see bytes 8, 9 in the BEP Zone)
and shall continue up to radius 60,50 mm.

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

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

Control tracks
The three zones

- Control Track PEP Zong¢
- Inner Control Track,SEP Zone
- Outer Control Track SFP Zone

shall be used forsreeording control track information.

The controltraek information shall be recorded in two different formats, the first format in the
Control Tsack PEP Zone, and the second in the Inner and Outer Control Track SFP Zpnes.

The Control Track PEP Zone shall be recorded using low frequency phase-encoded mqgdulation.

Phe-dnner and Outer Control Track SFP Zones shall each consist of a band of tracks rgcorded by

the same modulation method and format as is used in the User Zone
Control Track PEP Zone

This zone shall not contain any servo information. All information in it shall be pre-recorded in
phase-encoded modulation. The marks in all tracks of the PEP Zone shall be radially aligned, so
as to allow information recovery from this zone without radial tracking being established by the
drive.

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.
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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.

PEP bit cell with PEP bit cell with
< a recordae A A a recorae 4 o
" 1/2 PEP bit cell _1/2 PEP bit cell

> -

l

Channel bits

Figure 16 - Example of phase-encoded modulation’in the PEP Zone
16.4.2 Cross-track loss

The density of tracks and the shape of marks\in' the PEP Zone shall be such that thg cross-
track loss meets the requirement

(lm max ) - 2,0

Im min

The signal I is obtained from Channel 1 (see annex A). The signal I, is the maximum ampli-
tude in a group of three.Successive marks. I;;, max iS the maximum value and I, mih is the
minimum value of I, obfained over one revolution. Iy, max shall be greater than 0,4 I, where
I, is the signal obtained from Channel 1 in an unrecorded ungrooved area. The efffect of
defects shall be ignored.

S O O el elelNeNe o NeNolNe NeNo o lNe)
O O O oo oo_@_@__g_g_%-o_o_o i P
Laser_beam -- - <=-< " TES S o o o oo oo
T O OO OO OO OO OO O oo
Mearks—
Im min

1m max

0 Level

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

<—— One revolution period (3 sectors) —

Sector | Gap | Sector | Gap | Sector | Gap

177 177 177

Figure 18 - Track format in the PEP Zone

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

16.4.3(1 Format of a sector

Each sector of 177 PEP bits shall have the following layout.

~<——— One sector (177 bits) ——»

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 consist of 16 ZERO bits.

16.4.3.1.2 Sync field

This field shali consist,of*1 ONE bit.

16.4.3.1.3 Sector Number field

This field shall’consist of eight bits specifying in binary notation the sector nunjber from
0to 2.

16.4.3.1.4 Data field
Thisfield shall comprise 18 8-bit bytes numbered 0 to 17. These bytes shall specify the

following.
Byte 0
b7 wherset-toZERO-shattmeamr Format A
when set to ONE shall mean Format B.
bits 6 to 4 shall be set to 000 indicating a constant angular velocity (CAV).

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

bit 3 shall be set to ZERO
bits 2 to 0 when set to 000 shall mean RLL (2,7) mark position modulation,

when set to 100 shall mean 4/15 modulation.

39
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Other settings of these bits are prohibited by this International Standard.

Byte 1

bit 7 shall be set to ZERO

bits 6 to 4 specify the error correction code:
when set to 000 shall mean R-S LDC degree 16, and 10 interleaves,
when set to 001 shall mean R-S LDC degree 16, and 5 interleaves,
when set to 100 shall mean R-S product code (48,44,5) x (14,12,3)

Othay $ia0 £ ¢+ bit - haibitad b thic Lot 43 LSt = d

Other-settrgs—of-these-bis-are-prohtbited-by—trsInternattonal-Standard-

bit 3 shall be set to ZERO

bits 2t0 0 these bits shall specify in binary notation the power h of P in the
follcwing formula which expresses the number(of user bytes per
sector

256 x 2"

Values of n other than 1 or 2 are_ prohibited by this Inteinational
Standard.

Byte 2

This byte shall specify in binary notation the gqumber of sectors in track 0.
Byte 3

This byte shall give the manufacturer’s Specification for the baseline reflectance
disk when measured at a nominalwavelength of 825 nm. It is specified as a n
between 10 and 34 such that

n = 100 R
Byte 4

R of the
imber n

This byte shall specify that the recording is on-land and it shall indicate the signal

amplitude of the pre-recorded marks.
bit 7 shall beset to ZERO to specify on-land recording.

The absolate value of the signal amplitude is given as a number n between -20
such) that

n=-50 (I, /1)

where [}, is the signal from Channel 1 from the low frequency pre-recorded mar}

is the cignﬂl from an unrecorded nngrnnvpd area

land -50,

s and I,

bits 6 to 0 shall express this number n. Bit 6 shall be set to ONE to

indicate

that this number is negative and expressed by bits 5 to 0 in TWO’s

complement. Recording is high-to-low.
Byte 5
This byte shall be set either to (00) or to (FF).
Byte 6

This byte shall specify in binary notation a number n representing 20 times the maximum
read power expressed in milliwatts which is permitted for reading the SFP Zone at a
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rotational frequency of 30 Hz and a wavelength of 825 nm. This number
between 0 and 40.

Byte 7
The byte shall specify the media type.

0010 0000 shall mean a rewritable optical disk cartridge according to
national Standard.

Other settings of this byte are prohibited by this International Standard
annex D).

n shall be

this Inter-

(see also

3.1.5

Bytc 8

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

Byte 9

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

Bytes 10 to 13
These bytes shall be set to (FF).
Bytes 14 to 17

k in which

the Outer

The contents of these bytes are not specifiedvby this International Standard, they may be

used for manufacturer’s identification. Fhey shall be ignored in interchange.

CRC

The eight bits of the CRC shall, be’ computed over the Sector Number field angl the Data

field of the PEP sector.
The generator polynomial shall be
Gx) = B +ad+ 3+ 22 + 1

The residual polydomial R(x) shall be

i=151 12143
R(x) = .24 ?a‘ixi -+ Z a x')]x®  mod G(x)
= i=0 '

where a; denotes a bit of the input data and a; an inverted bit. The highest o
the Sector Number field is a|s.

fder bit of

The eight bits ¢k of the CRC are defined by

k=7
RC(X) = l;,; CkXK

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

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 Format 0 0 0 0 Modulation Code
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-formatted data
5 (00) or (FF)
6 Max. read power for the SFP Zone at~30 Hz and 825 nm
7 0 0 1 0 0 0 0 0
8 Start track of Outer SFP Zone, MSB of track number
9 Start track of Outer SEP. Zone, LSB of track number
10 1 1 1 1 1 1 1 1
11 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

16.5 Control Track SFP Zones

The two Control Track SFP Zones shall be pre-recorded in the Standard User Data Format (see
17.2 and 18.2). The pre-recorded data marks shall satisfy the requirements for the VFO and ID
signals specified in 17.1.2.2 and 18.1.2.

Each sector of the SFP Zones shall include 512 bytes of information numbered 0 to 511 and
grouped in five sections;

- a duplicate of the PEP information (18 bytes);

- media information (366 bytes);
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system information (64 bytes);
bytes reserved for future standardization (32 bytes);

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

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

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
(see 16.4.3.1.4).

The DMP bytes (see 18.2.5.7) of each sector may not conform to this International Standard.

PEP Zone

16.5.2

Media information

Bytes 18 to 359 specify read and write parameters at three laser wavelengths L,
L3(=)780 nm and Lj3. For each wavelength the baseline reflectance Ry, R, or Rj i
The fedd and write powers are specified for four different rotational frequencies Nj
N, = 40’Hz, N3 and N4 for each wavelength. For each value of N four sets of wi
are given: three sets for constant pulse width and one set for constant power. Eag
tains three valugs for the inner, middle and outer radius.

Bytes 18 10 27, bytes 31 to 34, bytes 44 to 47 and bytes 360 to 383 are mandatory.
specify the conditionsfor

Ly = 825 nm and N;/= 30 Hz

F 825 nm,

specified.
= 30 Hz,
ite powers
h set con-

They shall

Bytes 35 to 40 are optional fét/Format A, they shall either contain the information specified

or be set to (FF). These bytes aré/mandatory for Format B.

Bytes 28 to 30, bytes 41 to 43 and bytes 48 to 359 are optional. They shall either i
information indicated or be set to (FF).

All values specified in bytes 18 to 359 shall bessuch that the requirements of clauses
are met. ‘

Byte 18

This byte shall specify the wavelength L; in nanometres)’ as a number n between
such that

n=15L,
This byte shall be set to n = 165 for ODCs according to this International Standard.
Byte 19

This byte shall specify the baseline reflectance R, at wavelength L as a number_n b
and 34 such that

pecify the

14 and 15

0 and 255

etween 10

n = 100 R,
Byte 20
This byte shall specify 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 maximum read power Py, in milliwatts, for the user
number n between 0 and 40 such that

zone as a
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n = 20P,

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

n=3S5P,,

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.

Byte22
This byte shall specify P, for

~= T x 1,00
r 7,30 mm

Byte 23
This byte shall 'specify Py, for

T = Tx 1,00
r = 45 mm

Byte 24
This byte shall specify P, for

T = Tx 1,00
r = 60 mm

Byte 25

This byte shall specify Py, for

T = Tx0,50
r = 30 mm
Byte 26

This byte shall specify Py, for

T = Tx0,50
r = 45 mm

Byte 27

This byte shall specify Py, for

T = Tx0,50
r = 60 mm
Byte 28

This byte shall specify Py, for

T = Tx0,25
r = 30 mm

Byte 29
This byte shall specify P, for
T = Tx0,25
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r = 45 mm
Byte 30
This byte shall specify Py, for

T = Tx0,25
r = 60 mm

Byte 31

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

n = 5P,
Byte 32

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

n ="T,
for the constant/write power specified by byte 31 and at a radius r = 30 mm.
Byte 33

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

n=T,
for the constant write power specified,by byte 31 and at a radius r = 45 mm.
Byte 34

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

n=Tp

for the constant write power specified by byte 31 and at_aradius r = 60 mm.

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

n=35Pg

Byte 35

This byte shall specify Pg for

T =Tx1,00
r = 30 mm
Byte 36

This byte shall specify Pg for
T = Tx 1,00
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r = 45 mm
Byte 37
This byte shall specify Pg for

T = Tx1,00
r = 60 mm

Byte 38

This byte shall specify Pg for

T = Tx0,50
r = 30 mm
Byte 39

This byte.shall specify Pg for

T =/[Px 0,50
r = 45 mm

Byte 40
This byte shall specify/Pg for

T = Tx0,50
r = 60 mm

Byte 41
This byte shall specify Pg for

T = Tx0,25
r = 30 mm

Byte 42
This byte shall specify Pg for

T = Tx0,25
r = 45 mm

Byte 43
This byte shall specify Pg for

T = Tx0,25
r = 60 mm

Byte 44

— - " | rstires

value in

milliwatts. If the value of byte 44 equals 0, then bytes 45 to 47 below specify in the same
manner the erase power for a d.c. crase instead of the erase pulse width. The erase pulse width

is an absolute unsigned number expressed in nanoseconds.

Byte 45

Erase pulse width/power
EP,r = 30 mm

Byte 46

Erase pulse width/power
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EP,r = 45 mm
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

II=N2

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

Byte 49

This byte _shall specify the maximum read power P, in milliwatts, for the User Fone as a
number 7 between 0 and 255 such that

n = 20P;
Bytes 50 to 62

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

Bytes 63 to 75

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

Byte 76

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

n = N3
Byte 77

This byte shall specify the maximum read power P3, in millitvatts, for the User Yone, as a
number n between 0 and 255 such that

n =20 P3
Bytes 78 to 90

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

Bytes 91 to 103

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

Byte 104

This byte shall specify, at wavelength Lj, rotational frequency N4, in hertz, as a number n
between 0 and 255 such that

n = Ny
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Byte 105

This byte shall specify the maximum read power P4, in milliwatts, for the User Zone as a

number n between 0 and 255 such that
n =20 Py
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 ihe values specified 1tn bytes T8, 19, T04 and 105, bytes T19 to 13T shall spd
parameters indicated in bytes 35 to 47.

Byte 432

This byte’shall specify wavelength Lj, in nanometres, as a number n between 0 and J
that

n = 1515

cify the

55 such

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 baséline reflectance R, at wavelength L), as a number n bd
and 100 such that

n = 100 Rp
Bytes 134 to 245

The allocation of information to, or the setting/of, these bytes shall correspond to
bytes 20 to 131. The values specified shall be for L5 (byte 132) and R, (byte 133).

Byte 246

This byte shall specify wavelength L3, in nanometres, as 4, humber n between 0 and 2
that

n=15L3
Byte 247

This byte shall specify the baseline reflectance R3 at wavelength L3 as a number n bd
and 100 such that

n = 100 R;

tween 0

those of

55 such

tween 0

Bytes 248 to 359

The allocation of information to, or the setting of, these bytes shall correspond to those of

bytes 20 to 131. The values specified shall be for L3 (byte 246) and R3 (byte 247).
Bytes 360 to 363

These bytes shall be set to (FF).
(See also annex D)
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Byte 364

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

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

Byte 365

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

Bytes 366 to 383

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

49


https://iecnorm.com/api/?name=c0903fa546573b2f35bbf5858b8b86a9

ISO/IEC 10089:1991 (E)

Table 2 - Summary of media information

Mandatory for both formats

Mandatory for

" V Format B only
(29 3)
p

W1l (24} El (37)

(25) (38)

e (28) | | Pe (39

\&77) \TY)

P1 (28) (41)

(21) ——»|Py3 (29) Pe3 (42)

. / (30) (43)
(%0) Const. Py (31) Const. Pg (44) (360) to (363)
/ (32) (45) (364)
Ry Tp (33) Ep (46) (365)
¥ (19) (34) (47) (3p6) to (383)

\N2 p (50) to (62) (63)| to (75)
(48) %49) T
b(l%) Yy ——— (78) to (90) (91)| to (103)
Ng P ———— < (106) to (118) (119) to (131)
(104) ?105)
Ny p 5 (136) to (148) (149) to (161)
Y %135) (164) to0_ (176) (177) to (189)
Lo — R N P 0
(%32) _»&33) (%62) %163) > o2 o 205 ° )
N P t t 17
(%90) ?191)_~>(2)0( ) (205)) to (217)
N P 220) to (232 233)) to (245
(318) ?219)——>( ) to (232) (233) to (245)
Ny P} —  » (250) to (262) @63) to (275)
(248) (249)
L3 ———R N P — 5 (278) to (290 291) to (303
(%46) (%47) '5576) P%ZH) 2306) ° (318; (3 ) to (33)
t 19) t 1
(§04) %305) —_— > ) to ( (319) to (331)
Na p o (334) to (346) (347) to (359)
(332) ?333)
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16.5.3 System Information

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.

16.5.4

16.6

16.6.1

16.6.2

17
This for
17.1

17.1.1

Byte 385
This byte shall specify the least significant byte of this number.
Bytes 386 to 393
These bytes shall be set to (FF).
(Seealsg annex D).
Bytes 394 to,447
These bytes shall be set to (FF).
Unspecified content
The contents of bytes/448 to 511 are not specified by this International Standard. [They shall
be ignored in interchange.
Requirements for interchange of a.user-recorded cartridge
An interchanged optical disk cartridge according to this International Standard shall [satisfy the
following requirements on all tracks indthie User Zone (see annex K).
Requirements for reading
The data recorded on the disk shall be readable\under the read conditions specified |n bytes 18
to 21 of the SFP Zone.
Requirements for writing and erasing
Data may be recorded on the disk under the write and €rase conditions specified in bytes 18 to
47 of the S.FP Zone or under the write conditions specified/in some or all of the Tytes 48 to
346 if provided. In either case the so recorded data shall satisfy‘the requirement of 16.6.1.
Format A
mat is based on a continuous composite servo tracking method.
Track layout
Tracking

Format A is characterized by continuous tracking centred between adjacent grooves that are
preformed on the disk.

All tracks shall have grooves which shall be continuous, except for ODF marks. Recording
shall be on-land.
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Figure 20 - Example of a sector/with Offset Detection Flag for on-land recording (schematic

17.1.2

52

17.1.21

One Sector

O OO OO O

O O O3 OO O

NN
NN

A
Y

- L
€ v o

Preformatted

header-infor- mark
mation-52bytes 1byte

Buffer

Characteristics of pre-recorded information

and parallel to the grooves under the conditions specified in 15.1.1 and 15.1.2.
Groove-related signals
The following requirements shall be met (see figure 21) :
- Cross-track maximum signal ratio
0,70 < (I} + L) max/ (I} + 1), £ 1,00

where 1) and I, are the outputs of the two halves of the split photo diode detectof

- Push-pull ratio
0,40 < (| ;-1 ) 7 () + 1), £ 0,65

where (|11 - 12|) is the peak-to-peak amplitude of the differential output of the th

- Cross-track signal modulation ratio

0,20 < [({; + L)max - (I1+ )min] / (I} + 1), < 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

nxd

x 360°

-

oves

The characteristics of the signals read, shall refer to signals obtained at the optical heafl. Each
of these characteristics shall be measured with beams linearly polarized both perpenpdicular

in the

tracking channel (see annex A). (I} + I3)max indicates the mdximum signal when tlle beam
crosses tracks, and (I + I3), is the signal obtained from an unrecorded, ungrooved grea.

halves
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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 (/7 - I2) equals zero and
({1 + Ip) has its maximum value.

On-track signal ratio

Properties of pre-recorded marks

0,7< Ioy /1o £ 1,0

where lg¢ is the signal in Channel 1 (see annex A) when the beam is on track| I is the
signal in the same Channel 1 obtained from an ungrooved, unrecorded area.

The signals specified below are obtained from Channel 1 (see annex A), and shown in figure

21.

Sector Mark ‘signal (see 17.2.1)

The Sector Mark signal shall meet the requirement
| tgm | 715 20,50

where Iy, is the peak-to-peak amplitude of the read signal from the Sector Mark.
VFO signals (see 17.2.2)

The signals from the VFO1 and VFQ2 fields shall meet the requirement

| 1vfo | /15 20,25

where Iyfq is the peak-to-peak amplitude of-the.read signal from the VFO area
In addition the condition

| Ivo / Ipmax | 20,50

shall be satisfied within each sector, where Ip is the Signal in that sector ffrom pre-
recorded marks which are not Sector Marks.

Address 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 > Ip /1o > 0,40

L -1 ) /1. < 020 over any one track
AY PllldA Pllllll/ A\ k4 J

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

Parameters of the read characteristics

Figure 21 shows the different parameters for the read characteristics.
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(I +1y)q
(I, +I2)max

Beam on
area
I+ I)min ¢ Split photodiode

0 Level \/l A ANNA\
N[ \J \,

Beam across tracks

T (I1-Ig) peak-to-pealk

Signals from grooves in the tracking channel

P R
Sector-Mark ODH
VFO AM, ID, PA
<R | area | | area l

Bbamon | T—— P — ] A_HT“ I,

unfrecorded—> I
track I, U I v;) P

0 Level Y

Signals from Headers in Channel/1

Figure 21 - Illustration of the various parameters for read-characteristics

17.2 Sector format

Sectors shall have one of the two layouts shown in figure 22 and figuré-23 dependinlg on the
number of user bytes in the Data field (see 17.2.11). When the sectors contain’.1 024 user bytes,
there shall be 17 sectors per track, numbered from 0 to 16; when the sectors €gntain [512 user
bytes, there shall be 31 sectors per track numbered from 0 to 30. The number of user pytes per
sector s specitied by byteHof the PEPamd—theSTFPZomes—The pre=formmatted—areaof 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. Seﬁtor CRC ODF |Gap|Fl1ag|Gap|ALPC
0'
Al IDq Al 1Dy A[ID3|P| ODF | Data Field
S
M VFOo [M VFOo M A| Flag | VFO3 | y | User Ddta, | Buff-
and n | DMP, CHC, er
Gaps c | ECC and
Resync
5 1 5 8 1 5 8 11 5 |1} 14 12 3 1259 20
Pre-formatted Header: 52 1274
1360
Figure 22 - Sector format for 1 024 user bytes
- 5 > - 14 >
2 1 2 11315 312
Track No. Seﬁtor CRC ODF|Gap|Fl1ag|Gap|ALPC
o.
A{ IDy Al 1D, A[ID3|P| ODF Data Field
S
M VFOp (M VFO2 [M Al Flag | VFO3 | y | Usep Data, | Buff-
and n | DMP,CRC, er
Gaps e—+—+EEC—and
Resync
1 5 8 1 5 8 11 5 11| 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

17.2.2

17.2.3

17.2.4

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.

00X0010010
/.10T _| 6T | 6T | 147 | 6T | 6T | 6T | 6T | 10T | N
no
mark
mark
B Long . mark pattern
Sector Mark
Figure 24 - Sector Mark, pattern
VFO areas

There shall be four areas designated VFO;, VFO, @and VFO3 to lock up the VKFO. The
recorded information for VFO; and VFOj; is identical ip/Jength and pattern. VFO;|shall be
recorded with one of two patterns differing only in the first bit and shall be 4 byteq shorter
than VFO, and VFOs;.

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

The continuous Channel bit pattern for VFO areas shall be:

VFO, : 192 Channel bits = 01001001001 .... 010010

A

VFO; 128 Cirammet bis—100106 100100106010
VFO; : 128 Channel bits = 00010010010 .... 010010
VFO3 : 192 Channel bits = 01001001001 .... 010010

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
ID and CRC
This field shall consist of five bytes.
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1st Byte
This byte shall specify the most significant byte of the track number.
2nd Byte
This byte shall specify the least significant byte of the track number.
3rd Byte

bits 7 and 6 shall specify the ID number.
when set to 00 shall mean the 1D field,
when set to 01 shall mean the 1D, field,

when-set-to—10-shall-mean-the ]nJ field

bit 5 shall be set to ZERO.
bits'4 to 0 shall specify the sector number in binary notation.
4th and 5th Bytes

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

17.2.5 Postamble (PA)

This field shall be am/area equal in length to 16 Channel bits following the IDj fie|[d. Due to
the use of the RLL (2,7)yfencoding scheme (see 17.3), the framing of the last byte of the CRC
in the 1D3 field is uncertain within a few bit times. The Postamble allows the last Qyte of the
CRC to achieve closure and peérmiits the ID field to end always in a predictable manrer. This is
necessary in order to locate the following field (ODF) in a consistent manner.

17.2.6 Offset Detection Flag (ODF)

This field shall be an area equal in length’ to 16 Channel bits with neither groovep nor pre-
formatted data.

17.2.7 Gap
This field shall consist of an unrecorded area equal inlength to 48 Channel bits.
17.2.8 Flag

The content of this field is not specified by this International Standard, it shall be jgnored in
interchange. This field is included in the sector format only for”compatibility with|the sector
format of 1ISO/IEC 9171-2 where its content is specified.

17.2.9 Auto Laser Power Control (ALPC)

This field shall consist of an unrecorded area of two bytes equal in length-t0732 Channel bits.
It is intended for testing the laser power level.

17.2.16—SymrT

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

0100 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 1000
17.2.11  Data field
This field shall consist of either
- 1259 bytes comprising
1 024 user bytes
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17.2.11

17.2.11

17.2.11

17.2.11

17.2.11

17.2.12

17.3

58

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

or
- 650 bytes comprising

512 user bytes

124 bytes for CRC, ECC and Resync
12 bytes for control information

2 (FF)-bytes.

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

I \User bytes

These bytes are at the disposal of the user for recording information. There are 1 02
such bytes depending on the sector format.

2 CRC and ECC

3 Bytes for contrel7information
The bytes of this 12¢byte field shall be set either to (FF) or as specified in annex H.
4 Last bytes of the Data field of the 512-byte sector format

The 8-bit bytes in the three ID fields and in the Data field, except far the Resync bytes,
converted to Channel bits on the disk according to table 3. All other fields in a sec
mark produced by a write pulse of the appropriate power and width.

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

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

t or 512

The computatien of the check bytes of the CRC and ECC shall be as specified in angex G.

5 Resync
The Resync fields shall be inserted”between the bytes of the Data field as spegified in
annex G.
Buffer
This field shall have a nominal length equal to 320 Channel bits (see figure 22) off of 240
Channel bits (see figure 23). Up to 16 additional Channel bits may be written in thig| field to
allow completion of the RLL (2,7) coding scheme (see-17.3). The remaining length is [to allow
for motor speed tolerances and other electrical and/or mechanical tolerances.
Recording Code

shall be
or have

hiready been defined in terms of Channel bits. Each ONE Channel bit shall be recordled as a

the run-
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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 eoding shall start at the first bit of the first byte of the field to be converted. Afte
field‘theyRLL (2,7) coding shall start again with the first bit of the next byte of input d4

The RLL/2,7) coding can seldom be stopped at the end of the last input in a field,

leftover bits. which cannot be converted on their own. To achieve closure of the recor
three pad bits are)added at the end of the field before converting the data to Channel

4 defines the closure’ for all possible combinations of leftover bits.

The ID; and 1D fieldq shall lead to one of the two patterns for the VFO,.

The 1Dj field shall lead to-ehe of two possible patterns in the PA field.

The bytes in the Data field preeeding a Resync field shall lead to the Resync pattern.
Defect management

Defective sectors on the disk shall be replaced by good sectors according to the defeo
ment scheme described below. Each side of the disk shall be initialized before use. Th
tional Standard allows media initialization with/,or without certification. Defective sec
during certification are handled by a sector slipping algorithm. Defective sectors fq
initialization are handled by a linear replacement algetithm. The maximum number o
sectors on a side of the disk that can be replaced shall be,2 048.

The User Zone on each side of the disk shall contain two’Defect Management Areas
the beginning of the zone and two DMAs at the end of the _zone. Each DMA shall
Disk Definition Structure (DDS) with information on the structdre of the disk, a Prim
List (PDL) and a Secondary Defect List (SDL). The user area is thé_area between the t
of DMAs; it is available for user data.

Media initialization

During media initialization four DMAs are recorded. The user area is divided in
each containing data sectors and spare sectors. The spare sectors are used as réplad

a Resync
ta.

because of
ling code,
bits. Table

t manage-
s Interna-
ors found
und after
defective

DMA) at
contain a
iry Defect
WO groups

0 groups,
ement for

defective data sectors Media initialization can include a certification of the user area

174.1.1 Media initialization with certification

The media certification consists of erasing, writing and reading all sectors from
track N-3, where N is the track number of the last track in the User Zone.

track 3 to

If there is no defective sector, an empty PDL or no PDL shall be recorded. In either case an

empty SDL shall be recorded.

If defective sectors are found during this procedure, their addresses shall be
ascending order in the PDL. Defective sectors shall not be used for reading or

written in
writing. If

defective, a sector shall be retired, and the reference to it shall be re-directed (slipped) to
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17.4.1.

17.4.2

the next good sector. This algorithm causes the reference to all subsequent sectors to be re-
directed by one sector towards the end of the user area. This International Standard does
not specify criteria for declaring a sector to be defective (see annex H).

Of the total number of sectors available, 2048 sectors are allocated to provide space for the
maximum possible number of defective sectors that could be detected during certification
After certification the good sectors in the user area from track 3 to track N-3 shall be
divided into g groups of equal size. 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 follow-
ing condition:

1<g<2048

- for 1 024-byte sectors: gx (m+n) <17 x (N-5) - 2048
1, for 512-byte sectors: g x (m+n) < 31 x (N-5) - 2 048

The /remaining sectors not included in the g groups shall be located after the last grpup. The
values of g, n and m shall be recorded in the DDS. The PDL and the SDL shall be frecorded
as specifiednin 17.4.3.2 and 17.4.3.3.

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 séctors. The values of g, m and n are selected by the user find shall
satisfy the following condition:

1<g <2048

- for 1 024-byte sectors: gx{m+n) <17 x (N-5)-2048
- for 512-byte sectors: g x (m+n)’€31 x (N-5) - 2 048

The remaining sectors not included in the g groups shall be located after the last grpup.

The values of g, n and m shall be recorded in“the DDS. An empty PDL or no PDI] shall be
recorded. If an empty PDL is recorded, byte 3 of4the DDS shall be set to (01). If np PDL is

recorded, byte 3 of the DDS shall be set to (02). An_empty SDL shall be recorded.
Write and read procedure

When writing or reading data in the sectors of a group, all defective sectors listed in
shall be skipped and those listed in the SDL shall be replaced. If, during or after
data sector is found to be defective, it shall be rewritten in the firstyavailable spare

the PDL
briting, a
lsector of

the group. If there are no spare sectors left in that group, the defective/sector shall he rewrit-
ten in the first available spare sector in one of the nearest groups. If thereplacement| sector is
found to be defective, the sector shall be rewritten in the next available-spare se¢tor. The
address of the defective sector and the address of the replacement sector shdll’be Written in
the SDL. There shall be no entries in the SDL pointing to a defective replacement/seftor. The

1743

total number of defective sectors that are identified in the PDL and SDL shall not exceed

2048.
Layout of the User Zone

The User Zone shall contain four DMASs in tracks 0, 1, 2, N-2, N-1 and N, and a
from track 3 to track N-3. N is the track number of the last track in the User Zone.
sion of the user area into groups is specified in 17.4.1.1 or 17.4.1.2.

user area
The divi-

The length of each DMA is 25 sectors for 1 024-byte sectors and 46 for 512-byte sectors. The

address of the first sector of each DMA is given by
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1 024-byte sector 512-byte sector
track No sector No track No sector No
DMAI 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.

Trkp0
Trkft
Trk2

Trk
Trk
Trk

9:1991 (E)

Each DMA shall contain a DDS and an SDL, and may contain a PDL. If recorddd, all four

RDLs shall be identical. The SDLs shall be identical.

Affer initialization, each DMA shall have the following content. The first sector Shf“ contain

the DDS. The second sector shall be the first sector of the PDL if it has been rec
length' @f7 PDL is determined by the number of entries in it. The SDL shall bg
sector following the last sector of the PDL. If there is no PDL, it shall begin in
sector of theuDMA. The length of the SDL is determined by the number of entries
contents of the F€maining sectors of the DMAs after the SDL shall be ignored on in

rded. The
gin in the
he second
in it. The
erchange.

The start address of\a,PDL and that of the SDL within each DDS shall reference th¢ PDL and

the SDL in the same DMA.

Figure 25 - Sector assignment of the DMAs for the 1 024-byte format
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| scro | scr1 |

| SCT14 [ SCT15 | SCT16 | -------- | SCT29 | SCT30 |

Trk0
Trk1
Trk2

Figure 25 - Sector assignment of the DMAs for the 512-byte format

174.3.1 Disk Definition Structure (DDS)

The Disk Definition~Structure (DDS) shall be contained in the first sector of each
shown in table 4.

Table 4 - Byte assignment of the Disk Definition Structure

Byte No. Description

0 (OA) (DDS identifier MSB)

1 (OA) (DDS identifier 1SB)

2 (00)

3 (01) A PDL has been recorded

(02) No PDL has been recorded

4 g, Number of groups (MSB)

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

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

8 n, Number of data sectors per group

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

12 m, Number of spare sectors per group

13 m, Number of spare sectors per group (LSB)
14 Start of PDL, track number (MSB)

15 Start of PDL, track number

16 Start of PDL, track number (LSB)

17 Start of PDL, sector number

18 Start of SDL, track number (MSB)

19 Start of SDL, track number
20 Start of SDL, track number (LSB)
21 Start of SDL, sector number

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

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

The PDL shall consist of bytes specifying

- a defect list identifier set to (01) for the PDL;

- the length of the PDL;

- the sector addresses of defective sectors in ascending order of sector addresses.

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

Table 5 - Primary Defect List

Byte No. Description

NoOoobhwhkEk O

3
2 Address of the nth defective sector (track number)
1

(00)

(01) (Defect List identifier)

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

Address(of the first defective sector (track number MSB
Address of-the first defective sector (track number)
Address of“the first defective sector (track number LSB
Address of the first defective sector (sector number)

.

Ad&ress of the nth defective sector (track number MSB)

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

17.4.8.

Secondary Defect List (SDL)

The SDL is used to record the addresses of sectors whieh" have become defdctive after
initialization and those of their respective replacements. Eight_bytes are used for ¢ach entry.
The first 4 bytes specify the address of the defective sector and the)next 4 bytes ppecify the
address of the replacement sector.

The SDL shall consist of bytes identifying the SDL, specifying the lengthrof thg SDL, and
of a list containing the addresses of defective sectors and those of their replaeemgnt sectors.
The addresses of the defective sectors shall be in ascending order. Table 6 shows the SDL

layout. All remaining bytes of the last sector in which the SDL is recorded shall be set to
(FF). An empty SDL shall consist of bytes 0 to 9 as shown in table 6; bytes 8 and 9 shall be
set to (00).
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Table 6 - Secondary Defect List

Byte No. Description

(00)
(02) (Defect List identifier)
(00)
(01)
MSB of the 1ist length specified in number of bytes from byte 6 to
byte x-1
LSB of the 1ist length
\
7/

HwrPor—O

O ~NOYOY
o
—

MSB of the 1ist length specified in number of bytes

from byte 10 to byte x-1

9 LSB~of the Tist length LSB

10 Addréss of the first defective sector (track number, MSB)
11 Address-of the first defective sector (track number)

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

14 Address of” the first replacement sector (track number, MSB)
15 Address of the first replacement sector (track number)

16 Address of the“first replacement sector (track number, LSB)
17 Address of the first replacement sector (sector number)

. .

Address of the last defective sector (track number, MSB)
Address of the last defective sector (track number)
Address of the last defectivesector (track number, LSB)
Address of the last defective sector (sector number)
Address of the last replacement sector (track number, MSB)
Address of the last replacement sector (track number)
Address of the last replacement sector)(track number, LSB)
Address of the last replacement sector’(sector number)

I [
FNNDWHSBOTOONOO -

><><><>I<><><><><

17.4.4 Summary of the location of the zones on the disk

Figure 27 summarizes the location of the zones.
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Accessible by mechanical means(drive & controller only)
Accessible by physical means (controller only, host might)
Radius (Physical | Zone Name One revolution (17 or 31 sectors) layout
(mm) [trk #
27,00 Reflective
PEP zone
2950 | 00 b —
Fransition
N2y SFP17
SFP zone SFP1 | SFP2 | SFP3 | SFP4 or 31
29,70
Manufac-
turer’s
—0008| e
—000Y
30,00 000 D M AS
002
003 A
User Zone User area
N-3 4
N-2
N DMAs
60,00 N+1 | Manufac-
N+8|turer's  |-----—==--------=----———=--------oocy
60'15 ol ot ey QD1 QDO QD9 faknha Wi SFP17
oI ZOIIC [oJAB s ¥ [o2 \B WP/ IS AR 3 [ AP 9 3 01‘31
60,50
max
61.00 Lead out

Figure 27 - Location of the defined zones
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18 Format B
This format is based on a sampled servo tracking method.
18.1 Track layout
18.1.1 Servo format

18.1.1.1 Each track contains pre-recorded headers and servo areas.

18.1.1.2 A servo area consists of two groups each 15 Channel bits long (see figure 27).

18.1.1.3 The clock signal is derived from the repetition of a pre-recorded mark in position
second servo group.

18.1.1. > uou
preferably in a sampled mode, where the sample is taken in the Unique Distance P4
servo area.

18.1.1.5 The )tracking error signal is derived from the signal amplitude difference at the
wobble marks in the servo area. These wobble marks are located at positions 3
positiofi8 in the first servo group.

18.1.1.p Fast-seek information is derived from the location of the first wobble mark in the f
group. Every/l6é tracks the position of the first wobble mark changes from posi
position 4 or from_position 4 to position 3 (seek toggle). Tracks numbered (K +
1)), where K = 1 to 16, have the first wobble mark in position 3 if N is odd and in
4 if N is even.

Servo group No. 1 Servo group No. 2
1 3 4 8 15411 34 8 15
T 1 T

Track ‘

—
Centre | . |
Track | | |

e, o
Centre | |

66

Unique Distance Part

. wobble mark

O mark

Figure 28 - Layout of the servo area

NOTE 4 For future performance improvements of access times, the scheme may be expanded by

i — == - — 4
8

adding an

extra pit at a location between No. 3 and No. 8 in servo group No. 1 with keeping compatibility with this

format. Therefore this area should not be used as mirror mark on playback.
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18.1.2 Properties of pre-recorded signals

18.1.2.1

18.1.2.2

18.1.2.3

The standard optical conditions for measuring the parameters are specified in 15.1.1. The
amplitudes in this clause shall be measured in Channel 1 (see annex A).

The amplitude of pre-recorded signals, except for the wobble marks, while tracking at track
centre shall be negative and their absolute values shall not be less than 0,40 I,. Over a track
the variation of these values shall be within 0,20 I, where I, is the signal obtained from an
unrecorded area.

The full width at half maximum amplitude of all pre-recorded signals recorded at a
frequency lower than 1,4 MHz at a rotational frequency of 30 Hz shall be less than 2,3
times the length of a Channel bit.

18.1.2.4

18.1.2.5

18.1.2.6

18.1.2.7

18.2 Data structure

18.2.1

18.2.2

18.2.2.1

The average signal amplitude of the first wobble mark (position 3 or 4) and the average
signal amplitude of the second wobble mark (position 8) shall be negative and thejr absolute
values shall:

-~7be not less than 0,40 /, while tracking on the line connecting them; the variatjon of this
vdlue over a track shall be within 0,20 I,

- be within, 5% whilst tracking at track centre,

- differ by 0,15 = 0,05) I, whilst tracking with an offset of 0,10 pm from| the track
centre.

The wobble marks ‘areslocated approximately 1/4 track pitch off the track centrd. The first
wobble mark (position 3<or 4) is offset towards the centre of the disk, the secopd wobble
mark (position 8) towards‘the outer radius.

The displacement of the pre-fegorded marks, from their intended position as detdrmined by
the repetition of the clock marks'shall not exceed 0,1 Channel bit length.

The jitter of the clock marks shall név exceed:
- track-to-track : 1/4 Channel bit,
- in-track high frequency : 1/30 Channel bit

- in-track low frequency : 1/4 Channel bit.

Track format

A track shall be divided into 32 sectors and shall start with sector 0 and end with sedtor 31.

Sector format

A sector shall be divided into 43 segments of 18 bytes each. The first)two byt
segment shall be a servo area and the next 16 bytes of each segment shall €ontain

Sector Header

The Sector Header shall contain the following pre-recorded information (except
to 15) in 4/15 recording code.

Byte 0: Sync Mark; MI1F in 4/15 modulation

Byte 1: sector number; (value O to 31)

Bytes 2 and 3: track number; (MSB, LSB)

Bytes 4 and 5: track number; LSB, MSB in ONE’s complement
Byte 6: track number; LSB in ONE’s complement

Bytes 7 to 12: unrecorded; unused

ps of each
data. The

data in the first segment shall be the Sector Header of 16 bytes. The data in ‘the reTaining 42

in bytes 7
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Bytes 13 to 15: Laser Power Control field; not pre- recorded

The Sync Mark allows the drive to obtain sector synchronization (see table 9
Channel bit pattern of MI1F).

for the

The Sector Address constituted by the sector and track numbers together with the track
number in ONE’s complement and the additional track number LSB in ONE’s complement

facilitate fast and reliable random access.

NOTE 5 As the Sector Header is not protected by ECC, it is expected that drives will maintain a running

check of sector addresses during tracking.

The Laser Power Control field is intended to allow the drive to calibrate its write power.

18.2.2.7

W o 1o AW N O

This field is initially unrecorded and may contain undefined data after use.
Data field
Thie Data field of a sector shall be subdivided into

- usef/data
524 bytes, numbered 0 to 523
- defect management pointers (DMP)

- error detection‘and correction data 148 bytes

The number of DMP/bytes is specified in the defect management track (DMT) ; it
between 1 and 12 (see 18.2.,5.7).

All bytes of the data field are equally protected by a Reed-Solomon error ¢
product code.

Transferred left-to<right, top-to-bottom

6 27 28 29 30131,32 33 34 35 36 37 38 3

St ko s o e o e

44 45 46 47

%5

s
w
g
HAmEPY EPRZON—EON
=
=
(=3

e
=e

DMP’S (12 BYTES) 3

VERTICAL PARITY (88 BYTES) (567BYTES)

68

User Data 512
DMPs 12
CRC 4
Horizontal Parity 56
Vertical Parity 88

672 bytes

Figure 29 - Layout of a sector with 12 DMP bytes

shall be

rrection
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18.2.3 Error detection and correction

The error detection and correction data allows for various implementation strategies in the
drive and controller. Depending on the type of applications and the type of media recom-
mended, the correction strategy can be optimized for performance in the drive.

18.2.3.1 Error correction code

For error correction purposes, the Data field is mapped onto a two-dimensional matrix of
48 columns (vertical code words) and 14 rows (horizontal code words) (see figure 29).

Each row is a Reed-Solomon code word of 48-byte symbols, four of which are parity. The
four parity bytes (Hj, H,, Hj, Hy) are located at the right-most part of each row.|The hori-
zontal code word generator polynomial is

G(x) = iI=I3(x+oﬂ)

=0
in which ais)the element of the Galois field generated by the primitive polynomiall
Gpx) =B+ x* + 3+ 2 + 1

The row parity byteg-are the residual of the division of the information polynonjial by the
generator polynomialZhe highest order symbol of the information polynomial shall be the
data placed in the left-most column while the lowest-order symbol of it shall b¢ the data
placed in the column which s, closest to the area for the parity check symbols. Th¢ informa-
tion polynomial does not contain,powers 0 to 3 of Q.

The highest-order symbol of the résidual polynomial shall be placed in the left-mdst column
of the area for the parity check symbolsewhile the zero-th order of it shall be placed in the
right-most column.

Each column is a Reed-Solomon code word of) 14 byte symbols, two of which 3re parity.
The two parity bytes (V|, V) are located at th€-bottom part of each column. The vertical
code word generator polynomial is (x + a’)(x + @2)+<in which a is the same as fof the hori-
zontal code words.

The column parity bytes are the residual of the division of/the information polyhomial by
the generator polynomial.

The highest order symbol of the information polynomial shall be/the data placed jat the top
row while the lowest order symbol of it shall be the data placed in the-row whicH is closest
to the area for the parity check symbols. The information polynomial, does n¢t contain
powers 0 and 1 of Q.

The highest order symbol of the residual polynomial shall be placed at the top ow of the
area for the parity check symbols while the zero-th order of it shall be placed in the bottom
row. Each byte of the data field is part of two code words, one horizontal and one vertical.

The first byte received by the drive to form a two-dimensional matrix shall be placed in the
top left corner of the matrix; the successive bytes are allocated from left to right and from
top to bottom forming a 12 x 44 matrix.

The data is written on the disk in horizontal code word symbol sequence (ascending order).
This means that the first symbol in the Data field of a sector is byte 0 of horizontal code
word 0, the second symbol in the Data field is byte 1 of horizontal code word 0, and the last
symbol in the data field is byte 47 of horizontal code word 13.
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18.2.3.2 Cyclic redundancy check (CRC)

For additional detection and correction capabilities, CRC-like information of four bytes is
added. This CRC functions only for user data and DMP. The CRC symbols are defined as
the parity symbols of a Reed-Solomon-like code word consisting of the 524 bytes of user
data and DMP as information bytes.

The code word generator polynomial is (x + afy(x + @)(x + a%)(x + a’), where Q is the
same as defined for the horizontal Reed-Solomon code word.

18.2.4 Recording method
18.2.4.1 Recording code

The 4/15 recording code maps 1 byte of user data onto 15 Channel bits using dnly four
written marks. The symbols in the 4/15 code are constructed in such a way that in|the case
of/user data the most and least significant 4 bits of a byte are generated independlently of
each other, except in the case where one of these 4-bit bytes is equal to (F). Tabley 7 and 8
show ‘the4/15 symbols for the user data.

Thirty combinations which obey the rules of the code are reserved for possiblg special
functions. The74/15 symbols for special functions are shown in table 9.

18.2.4.p Position accuracy of-the user-written marks

The displacement of/the user-written marks, from their intended positions, as defermined
by the repetition of the clock marks, shall not exceed 0,1 Channel bit length. ldentifiable
contributions from irregularities in the media format, defects and media-related ec¢entricity
are excluded.

70


https://iecnorm.com/api/?name=c0903fa546573b2f35bbf5858b8b86a9

ISO/IEC 10089:1991 (E)

Table 7 - 4/15 recorded symbols for the least significant 4 bits of a user data byte

LSB Mark positions

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
(0) X X
(1) X X
(2) X X
(3) X X
(4) X X
(5) X X
(6) X X
(7) X X
(8) X X
(9) X X
(R) X X
(B) X X
(C) X X
(D) X X
(E) X X
LSB Mark positions

1 2 3 4 5 6“7Z 8 9 10 11 12 13 |14 15
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
(F) X X X X
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Table 8 - 4/15 recorded symbols for the most significant 4 bits of a user data byte

MSB

NN AN AN AN AN AN N N AN TN N N N N
MOOWPOONOOTRARWNDEFO
L A N e

nN

7

Mark positions

8 9 10 11 12

13 14

15

X X|x X X

xX X X X

MSB

LSB

[y

MarkHpositions

8 79 10 11 12

13 14

15
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Table 9 - 4/15 recorded symbols reserved for special functions

FLAG | MSB | LSB Mark positions

2 3 45 6 7 8 9 10 11 12 13 14 15
M (0) | (F) X X X X
M (1) | (F) X X X X
M (2) | (F) X X X X
M (3) | (F) X X X X
M (5) | (F) X X X X
M to—1—H) x x—x—X
M (7) | (F) X X X X
M 9) | (F) X X X X
M (AVA (F) X X X X
M (CY o (F) X X X X
M (F) |'A5) X X X X
M (F) | (6) X X X X
M (Fy | (7) X X X X
M (F) | (8) X X X X
M (F) | (9) X X X X
M (F) | (A) X X X X
M (F) | (B) X X X X
M (F) | (C) X X X X
M (F) | (D) X X X X
M (0) | (0) X X X
M (1) | (1) X X X X
M (2) | (2) X X XX
M (3) | (3) X X X9x
M 4y | (4) X X XX
M (5) | (5) X X7 % X
M (6) | (6) X XX X
M (7) | (7) X X X X
M (8) | (8) xOx x X
M (9) | (9) Xy X X X
M (A) | (A) X X X X

18.2.5

18.2.5.1

Defect management

The defect management defines the method of handling defective sectors(detected

write and/or verify process. Small errors in a sector are corrected by the error det
correction code (EDAC) during the read process (see 18.2.3). Large defects/res

Huring the
bction and

It in the

The defect management is based on a sector replacement scheme with an optional certification
of the medium. The addresses of the defective sectors and their replacement sectors shall be
recorded in maps. As an option, the connection between the sectors can also be given by
pointers recorded in the sectors themselves.

Media initialization

The User Zone of the disk shall be divided in up to 63 bands, each of which consists of
three areas: a primary area for recording data sectors, an alternative area for rewriting
defective sectors and a map area for recording the link between the defective sector and the
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18.2.5.2

18.2.5.3

18.2.54

replacement sector. It is allowed to define overflow bands with only an alternative area and
a map area.

The partitioning of the User Zone shall be recorded in the Defect Management Track
(DMT). If there is embossed data in the User Zone, the manufacturer must have recorded
the DMT.

Initialization with certification

As an option, the primary areas may be certified before use. In this case any defective
sector found in the primary area of a band shall be linked to the first available not-defective
sector of the alternative area of the same band. If there are no spare sectors left in the
atternative—area—of—this—band—the—defeetiveseetor—shal-betHnlked—to—thefirst-avatlable non-
defective sector in the alternative area of the overflow bands. The link information| shall be
recorded in the map area of the band in which the replacement sector is locdted (see
18:2:5.6). This process is the same as that used for replacement of sectors found flefective
duringthe write or verify process.

Write ptoecedure

Data shall be/written in the sectors of a primary area. Prior to each write operation, the
defect maps shall be checked to insure that the sector(s) involved have not been refired due
to a previous write{ Verify or certify operation. Any previously retired sector shall bg written
in the alternative sector, to which the map points. If the replacement sector is found in turn
to be defective, it shalllbe rewritten in the first available alternative sector, and [the map
shall be updated accordingly., An alternative sector is available for a rewrite if thg map of
the band does not point to it/If there are no spare sectors left in the alternative area of a
band, the defective sector shall ©& rewritten in the first available sector of the alternative
area of the overflow bands.

A sector in a primary area found defective during the write or verify process|shall be
retired. It shall be rewritten in the first available spare sector of the alternative ar¢a of the
band containing the primary area. If this replacement sector is found to be defegtive, the
sector shall be rewritten in the next available spdre sector. If there are no spare seftors left
in the alternative area of this band, the defective sector shall be rewritten in the first avail-
able sector of the alternative areas of the overflow bands. The addresses of the defective
sector and the replacement sector shall be recorded in the/map area of the band fin which
the replacement sector has been recorded.

As an option, one can record pointers with the link information™in the sectors (see 18.2.5.7).
Layout of the User Zone
The User Zone shall contain up to 63 bands, each of which shall consist ‘of

- a primary area of 0 or more tracks;

- an alternative area of four tracks the sectors of which are numbered sequentially from 0
to 127,

- a map area of four tracks.

A band with no tracks of primary area is called an overflow band. These areas need not be
consecutive, neither need the areas of a band be grouped together. The length and the loca-
tion of the areas shall be recorded in the Defect Management Track (DMT). Each area shall
start on sector 0 of the first track and end on sector 31 of the last track. The length of each
alternative area restricts the number of rewrites in this area to 128.
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Defect Management Track (DMT)

The DMT shall define the location of the areas of each band in the User Zone.

It shall be

recorded on track -2 and optionally duplicated on track 20 001. The user data bytes of all
sectors of the DMT shall be identical. They shall be recorded either during mastering or by

the drive when initializing the disk. The content of each DMT sector shall be

Byte 0 : defect management mode, set to (00)

Byte 1 : a number n between 0 and 11 giving the number of user data bytes in a sector as

512 + n

Byte 2 : a number m between 1 and 63 giving the number of bands in the User Zone

18.2.3.6

Bytes [3 + 8 (i - 1)] and [4 + 8 (i - 1)] : MSB followed by LSB of the track numper of the

first track of the map area of band i

Bytes. [S + 8 (i - 1)] and [6 + 8 (i - 1)] : MSB followed by LSB of the track numper of the

first‘track of the alternative area of band i

Bytes [7(+'8 (i - 1)] and [8 + 8 (i - 1)] : MSB followed by LSB of the track numper of the
first track of/the primary area of band i. They shall be set to (FF) for an overflow |band.

Bytes [9 + 8 (i~ 1)] and [10 + 8 (i - 1)] : number of tracks in primary area of bapd i. They

shall be set to (FF).for an overflow band.
In the above formula for the byte numbers, { is an integer such that

12ism=<63

Unused bytes shall be set to (FF).-If there is embossed data in the User Zone (tragk 0 to 19
999), the location of the bands shall, be given by the manufacturer. In this case,|the DMT

shall be embossed. Tables 10 and 1’ show an example of a DMT sector and
sponding layout of the disk.

Map Area

The map area shall contain maps with a length of one sector each. The map of a
contain information that links replacement sectors/in, the alternative area of th

the corre-

band shall
s band to

defective sectors in a primary area. The last written sector.of a map area always cpntains all
link information of the band. A map can contain up to’128 map fields of 4 Yytes each,
where each map field contains one link. The map fields are Sorted in ascending onder of the

address of the primary area sector.

The map area shall be written as a sequential file of sectors, starting/at the first se

tor of the

area, or as one sector which is continually overwritten by the newesD map. Al defective

sector in the map area shall be rewritten in the next available sector.

The format of a map sector shall be as follows:

Bytes

Oto3 - map field 1

4(j-1) to (4j-1) > map field j, 2 < j <127

508 to 511 : map field 128

512 to 522 : DMP field, set according to byte 523
523 : DMP identifier, set according to 18.2.5.7
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The format of a map field shall be as follows:

Bytes

Oto2 : Sector address of the defective sector in the primary area (MSB,
LSB of the track number, sector number).

3 : The sequence number of the replacement sector in the alternative

area from 0 to 127.

Unused map fields shall be set to (FF).

18.2.5.7 Defective Management Pointers (DMP)

The defect management scheme allows the optional use of pointers to link defectiy
and replacement sectors. These DMPs can be recorded in bytes 512 to 522 of the ¢
of each sector. Bytes 512 to 522 can contain user data or DMPs or a combination
Byte) 1 of the DMT sectors defines the contents of the field by giving the number
in a segtor that are used for user data and, by inference, the number of bytes

e sectors
ata field
of both.
of bytes
that are

reserved’for, DMPs. If more than 512 bytes of user data are recorded, the additiofal bytes

shall be recorded immediately after byte 511. All user data bytes shall be transferr]
or to, the host/Unused DMP bytes shall be set to (FF).

ed from,

Byte 523 shall confain a DMP Identifier, indicating the meaning of the DMP bytes. Each

meaning is indicated/by, two values, one for even and one for odd tracks. The
values allow for the detection of empty sectors with ECC; crosstalk from an adjacq
is identified as invalid data‘since it has the wrong identifier value.

The four assigned meanings of byte 523 are as follows:
(00) even tracks, (01) odd tracks

These values shall only be used in the primary areas, where they indicate that t
field of the sectors contain a forward poifnter. Bytes 520 to 522 shall contain thg
(MSB, LSB of the track number, sector number)yof the sector in the alternative ar
rewrites of defective sectors in the primary area shall begin. This points initially to

different
ent track

he DMP
address
ba where
the first

sector of the alternative area in this band. As alternative sectors are used for rewifites, this

pointer can be updated to indicate the next available sectOr in the alternative area.
(02) even tracks, (03) odd tracks

These values shall only be used in the alternative areas, whefe 'they indicate a b
pointer. Bytes 520 to 522 shall contain the address (MSB, LSB of Ahe track numbq
number) of the sector in the primary area of which this sector is a replacement.

(04) even tracks, (05) odd tracks

ackward
r, sector

These values can be used in the primary, alternative and map areas, whefe_they shall
_mmwmemmummmumuw i = i tain the

address (MSB, LSB of the track number, sector number) corresponding to the header
address of this sector. Bytes 520 to 522 shall contain the LBA (LBA (MSB), LBA, LBA
(LSB)) of the primary area sector in both the primary and alternative areas and shall

contain (FF) in the map areas.

The LBA is the absolute sector number, starting with 0, assigned consecutively on each side

of the disk to each sector in the primary areas.
(FE) even tracks, (FF) odd tracks

These values shall specify that DMPs are not used.
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