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Information technology — Data interchange on 130 mm optical disk cartridges of
type WORM (Write Once Read Many) using irreversible effects — Capacity:
2,6 Gbytes per cartridge

1

This Int]

Section 1 - General

Scope

Once Rgad Many) with a capacity of 2,6 Gbytes. Type WORM ODCs use writing effects that are inherently

Written

This Int

marks cannot be erased and attempted modification of the written marks are detectable.

brnational Standard specifies

— the gonditions for conformance testing and the Reference Drive;

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

— the

between data processing systems;

— the flormat of the information on the disk, both embossed and user-written, inclading the physical disposition

and

ectors, the error correction codes, the modulation methods used;

— the dharacteristics of the embossed information on the disk;

— the recording characteristics of the disk, enabling processing systémsto write data onto the disk;

— the thinimum quality of user-written data on the disk, enabling-data processing systems to read data from the di

This Int
structur

2

2.1

An Opt
specifie
2.2

A gener

2.3
A recei

24

A claim
any oth

b it provides for full data interchange between data'processing systems.

Conformance
Optical Disk Cartridge (ODC)

1 herein. A claim of conformance:shall state that the ODC is of Type WORM.

Generating system

Receiving system

Compatibility statement

statemen A y b anda
and whether support includes reading only or both rea

3

br-International Optical Disk Cartridge standard(s) supported by the system for which conformance is ¢

P vsyy © a 3 oye 0

ding and writing.

Normative reference

brnational Standard specifies the characteristics of a 130 mm optical disk cartridge (ODC) of Type WQRM (Write

irreversible.

hechanical, physical and dimensional characteristics of the cartridge, so as to provide mechanical interchange ability

f the tracks

k.

brnational Standard provides for interchange between'optical disk drives. Together with a standard for volyme and file

cal Disk Cartridge shall be in conformance with this International Standard if it meets the mandatory rgquirements

hting system shall be inconformance with this International Standard if the ODC it generates is in accordarjce with 2.1.
ing system shatl-be in conformance with this International Standard if it is able to handle an ODC accordipg to 2.1

of conformance by a generating or receiving system with this International Standard shall include a statgment listing

aimed. This
pes of side,

The following standard contains provisions which, through reference in this text, constitute provisions of this International
Standard. At the time of publication, the edition indicated was valid. All standards are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent
edition of the standard indicated below. Members of IEC and ISO maintain registers of currently valid International Standards.

IEC 950:1991,  Safety of information technology equipment.
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4 Definitions
For the purposes of this International Standard, the following definitions apply.

4.1 band: An annular area within the user zone on the disk having a constant clock frequency.
4.2 case: The housing for an optical disk, that protects the disk and facilitates disk interchange.
4.3 clamping zone: The annular part of the disk within which the clamping force is applied by the clamping device.

4.4 control track: A track containing the information on media parameters and format necessary for writing, reading and
1 T 11t }\B Ull L}lC Uplibdl L‘lib}\.

4.5 Cyclic Redundancy Check (CRC): A method for detecting errors in data.

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

4.7 disk [reference plane: A plane defined by the perfectly flat annular surface of an ideal spindlé-onto which the
clamping zone of the disk is clamped, and which is normal to the axis of rotation.

4.8  entrance surface: The surface of the disk on to which the optical beam first impinges.
4.9 Errgr Correction Code (ECC): An error-detecting code designed to correct certain Kinds of errors in data.
4.10 format: The arrangement or layout of information on the disk.

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

4.12 interfleaving: The process of allocating the physical sequence of units/f'data so as to render the data more immune
to bufst errors.

4.13 land|and groove: A trench-like feature of the disk, applied before the recording of any information, and usgd to
defing the track location. The groove is located nearer to the entrance surface than the land with which it is paired to
form f track.

4.14 logi

1 track: 17 consecutive sectors in one or more physical tracks. The first sector of each logical track is assigned
number 0.

4.15 mark: A feature of the recording layer which ‘may take the form of a crystalline region a pit, or any other type or

at can be sensed as a reflectivity change by the optical system. The pattern of marks represents the data dn the

s of a sector which are named "mark" are'not marks in the sense of this definition

4.16 mark edge: The transition between-a region with a mark and one without a mark or vice versa, along the track.
4.17 mark edge recording: A récording method which uses a mark edge to represent a Channel bit.

4.18 optigal disk: A disk that will accept and retain information in the form of marks in a recording layer, that can b read
with an optical beam.

4.19 opti

4.20 physi
path

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

cal track: The path which is followed by the focus of the optical beam during one revolution of the disk. | This
s not directly addressable.

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

Note - The plane of polarization is the plane containing the electric vector and the direction of propagation of the beam. The polarization is right-handed
when, to an observer looking in the direction of propagation of the beam, the end-point of the electric vector would appear to describe an ellipse in the
clockwise sense.

4.22 pre-recorded mark: An unalterable mark recorded or embossed onto the disk prior to customer use.

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

Note - It is specified as a maximum power that may be used without damage to the written data. Lower power may be used providing that the signal-to-noise
ratio and other requirements of this International Standard are met.

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

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


https://standardsiso.com/api/?name=bf326ff57e857cc99b86f9ae060a68d2

O©ISO/IEC ISO/IEC 15486:1998 (E)

4.26 space: The area between marks along the track.
4.27 spindle: The part of the disk drive which contacts the disk and/or hub.

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

4.29 track pitch: The distance between adjacent track centrelines, measured in a radial direction.
4.30 write-inhibit hole: A hole in the case which, when detected by the drive to be open, inhibits write operations.
4.31 _zone—-An-annulararea-of the-disk

5 Conventions and notations

5.1 Representation of numbers

— A measured value is rounded off to the least significant digit of the corresponding specified value!It-implies thdt a specified
valfie of 1,26 with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows a range of measured|values from
1,2p> to 1,2/3.

— Letgers and digits in parentheses represent numbers in hexadecimal notation.

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

— Nujnbers in binary notation and bit combinations are represented by strings of/digits 0 and 1.

— Nujnbers in binary notation and bit combinations are shown with the me§t'significant bit to the left.

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

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

5.2 Names

The names of entities, e.g. specific tracks, fields, etcyare given with a capital initial.

6 List of acronyms

ALPC Auto Laser Power Control

AM Address Mark

CRC Cyclic Redundancy-Code

DMA Defect Management Area

DMP Defect Management Pointers

DST Disk Structire Table

ECC ErrorCoirection Code

EDA( Errer Detection And Correction Code
ID Idéntifier

LBA Logical Block Address

LSB Least Significant Byte

MO Magneto-Optical

MSB Most Sisuiﬁ\.aui Byic

OoDC Optical Disk Cartridge

PA Postamble

PDL Primary Defect List

PRA Primary Reserved Area

PEP Phase-Encoded Part of the Control Tracks
RLL(1,7) Run Length Limited (code)

R-S Reed-Solomon (code)

R/W Rewritable

R-S/LDC Reed-Solomon Long Distance Code
SCSI Small Computer System Interface
SDL Secondary Defect List

SFP Standard Formatted Part of the Control Tracks
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SM Sector Mark

SRA Secondary Reserved Area

TIA Time Interval Analyzer

VFO Variable Frequency Oscillator

WO Write Once

WORM Write Once Read Many

ZCAV Zoned Constant Angular Velocity

7 Ge i i 8¢

The optical djisk cartridge which is the subject of this International Standard consists of a case containing an optical disk:

The case is
uncovered by the drive when the cartridge is inserted into it.

The optical disk consists of two sides assembled together with their recording layers on the inside.

protective enclosure for the disk. It has access windows covered by a shutter. The windows are automatically

The optical disk is recordable on both sides. Data is written onto the disk with a focused optical beatn as marks in the recprding
layer using ifreversible effects, such that the marks cannot be erased or transformed back into an dnrecorded state. The|marks
can be formed by either a phase transformation process, an ablative process, or any other irreversible process. The data age read
by detecting [the intensity modulation of the reflected beam caused by the difference of reflectivity of the recorded marks and

the unrecorded regions. The beam accesses the recording layer through the transparent substrate of the disk.

8 General requirements
8.1 Environments
8.1.1 Test environment

The test envjronment is the environment where the air immediately Surrounding the optical disk cartridge has the fol
properties:

temperature :23°C+2°C

relative humijdity 145 % to 55 %

atmospheric pressure : 60 kPa to 106 kRa

air cleanlinegs : Class 100 000"(see annex A)

owing

No condenjjntion on or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge shall be conditigned in

this enviro
according to(the instructions of the manufacturer of the disk.

Unless otherpvise stated, all tests and.measurements shall be made in this test environment.

8.1.2 Opdrating environment

This Internafional Standard.requires that an optical disk cartridge which meets all requirements of this International Stan
the specified) test environment provides data interchange over the specified ranges of environmental parameters in the op
environment] (See also annex Q).

ent for 48 h minimum. It"i$~fecommended that, before testing, the entrance surface of the disk be dleaned

fard in
prating

The operatipg-environment is the environment where the air immediately surrounding the optical disk cartridge Has the

following pr

temperature :5°Cto55°C

relative humidity :3 %1085 %

absolute humidity 01 g/m3 to 30 g/m3
atmospheric pressure : 60 kPa to 106 kPa
temperature gradient : 10 °C/h max.

relative humidity gradient : 10 %/h max.

air cleanliness : office environment (see Q.1)
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No condensation on or in the optical disk cartridge shall occur. If an optical disk cartridge has been exposed to conditions
outside those specified in this clause, it shall be acclimatized in an allowed operating environment for at least 2 hours before
use. (See also annex R).

8.1.3 Storage environment

The optical disk cartridge without any protective enclosure shall not be stored in an environment outside the range allowed for
storage. The storage environment is defined as an environment where the air immediately surrounding the optical disk cartridge
has the following properties:

temperatare —10-°Cte-55-°C
relativelhumidity 13 % to 90 %

absolut¢ humidity :1g/m3 to 30 g/m3
atmospheric pressure : 60 kPa to 106 kPa
tempergture gradient : 15 °C/h max.
relative|humidity gradient : 10 %/h max.

air cleapliness : Office environment (see Q.1)

No conflensation on or in the optical disk cartridge shall occur.

8.1.4 | Transportation

This Infernational Standard does not specify requirements for transportation; guidance is given in annex S.

8.2 Temperature shock

The optical disk cartridge shall withstand a temperature shock of uprto 20 °C when inserted into, or removed from, the drive.

8.3 Safety requirements

The cartridge shall satisfy the safety requirements of IEC 950; when used in the intended manner or in any foreseealble use in an
information processing system.

8.4 Flammability

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

9 Reference Drive

The Rdference Drive is a drive seyeral critical components of which have well defined properties and which is usdd to test the
write apd read parameters of the-disk for conformance to this International Standard. The critical components vary|from test to
test. Tjis clause gives ancoutline of all components; components critical for tests in specific clauses are specifijed in those
clause

9.1 Optical system

The basic set-up~of the optical system of the Reference Drive used for measuring the write and read parameters|is shown in
figure |. Different components and locations of components are permitted, provided that the performance remains|the same as
that of [the-seét-up in figure 1. The optical system shall be such that the detected light reflected from the entrance s+rface of the
disk is ‘miftmized-so-as-not-to-inf aey-6
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Laser diode H Optional half-wave plate
Collimator lens 1.1, Tracking.Signals from photodiode K,
Optional shaping prism J Polarizing beam splitter
Channel 1 K .,K  Photodiodes for Channels 1 and 2
Channel 2 K3 Split photodiode
Beam splitter Ll,L2 d.c.-coupled amplifiers
Polarizing beam splitter M Tracking Channel (see 20.3)
Objective lens N Phase retarder

Optical disk

Figure1 - Optical system of the Reference Drive

In the absende of polarization changes in the disk, the polarizing beam splitter J shall be aligned to make the signal of ddtector

Kj equal to t[l
shall be adju

and the polarjzation perpendicular to it. This position of the retarder is called the neutral position.

The phase refarder can be,ised for the measurement of the narrow-band signal-to-noise ratio (see 27.2 ).

The beam splitter Jishall have a p-s intensity reflectance ratio of at least 100.

at of detector Kp. The direction of polarization in this case is called the neutral direction. The phase retatder N
ted such that the-gptical system does not have more than 2,5° phase retardation between the neutral polarization

The beam splitter E shall have an intensity reflectance Rp from F to H of nominally 0,30 for the neutral polarization dir¢ction.

T'he reflectanceRsforthepotarizatiomr perpendicutar tothe reumtratdirection shatth-be nominait U,50. I'he actual value of R
S P pPeIp S
shall not be smaller than 0,90.

The imbalance of the difference signal is specified for a beam splitter with nominal reflectance. If the measurement is made on
a drive with reflectance’s Rp' and Rg' for beam splitter E, then the measured imbalance shall be multiplied by

to make it correspond to the nominal beam splitter E.


https://standardsiso.com/api/?name=bf326ff57e857cc99b86f9ae060a68d2

©ISO/IEC ISO/IEC 15486:1998 (E)

The output of Channel 1 is the sum of the currents through photodiodes K and K7 , and is used for reading embossed marks
and the user-written marks. The output of Channel 2 is the difference between photo-diode currents.

9.2 Optical beam

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

+10 nm
a) Wavelength (A) 685 nm
-10 nm
b) Wayelength ( A) divided by the numerical
apefture of the objective lens (NA) A/NA =1,245 um + 0,018 um
¢) Filllng D/W of the aperture of the
obj¢ctive lens 0,85 + 0,05
d) Varjiance of the wavefront of the
optical beam near the recording layer 0 to A%/ 330
e) Polarization Linear - parallel to the groove
f) Extjnction ratio 0,01 max.

g) Thq optical power and pulse width for writing and reading shall be as specified in later clauses of this International
Stahdard.

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

The exftinction ratio is the ratio of the minimum over the maximum ‘power observed behind a linear polarizer i1 the optical
beam, which is rotated over at least 180°.

9.3 Read Channels
Channgl 1 shall be provided to generate signals from the marks in the recording layer. Unless otherwise stated, {e signal of
i

Channgl 1 is not equalized before detection. This Channel shall be used for reading the embossed marks using the diffraction of
the opftiical beam by the marks, and shall be used\for reading the written marks using the change in reflectivity of the marks.
Channgl 2 is used to obtain birefringence information of the disk from the signal imbalance of unwritten tracKs. The read
ampliffers after the photo-detectors in Channel1 and Channel 2 shall have a flat response within 1 dB from d.c. to 28 MHz.

The signals from Channel 1 and 2 aréinot equalized before detection. The signals shall be low-pass filtered wjith a 3-pole
Butterworth filter with a cut-off frequency of one half the Channel clock frequency.

94 Tracking

The Thacking Channel of the.drive provides the tracking error signals to control the servos for the axial and radial tracking of
the optical beam. The method of generating the axial tracking error is not specified for the Reference Drive. The raflial tracking
error i§ generated by ‘@/split photodiode detector in the tracking Channel. The division of the diode runs parallel to the image of
the tra¢ks on the diode.

The requirements for the accuracy with which the focus of the optical beam must follow the tracks is specified in 2(.2.4.

9.5 Rotation of the disk

The spindle shall position the disk as specified in 12.4. Tt shall rotate the disk at 50,0 Hz + 0,5 Hz. The direction of rotation
shall be counterclockwise when viewed from the objective lens.

Section 2 - Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case
10.1 General description of the case

The case (see figure 3) is a rigid protective container of rectangular shape. It has spindle windows on both sides to allow the
spindle of the drive to clamp the disk by its hub. Both sides of the case have a head window, one for the optical head of the
drive, the other for the magnetic head of a multifunction drive that provides magnetic fields when using MO rewritable media.
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A shutter uncovers the windows upon insertion into the drive, and automatically covers them upon removal from the drive. The

case has write-inhibit, reflectance detection, and gripper slots for an autochanger.

10.2  Relationship of Sides A and B

The features essential for physical interchangeability are represented in figure 3. When Side A of the cartridge faces upwards,
Side A of the disk faces downwards. Sides A and B of the case are identical as far as the features given here are concerned,

except as noted below. The description is given for one side only. References to Sides A and B can be changed to B
respectively.

or A

Only the shutteramttie-stotforthe-shutteropemrer; describedir10-5-16-amd10-5-Hare ot Tdenticat-for botirsidesof thejcase.

10.3 Refefrence axes and case reference planes

There is a refgrence plane P for each side of the case. Each reference plane P contains two orthogonal axes X and“Y to which
the dimensions of the case are referred. The intersection of the X and Y axes defines the centre of the locatiomhele. The X axis

extends through the centre of the alignment hole.

10.4 Casg Drawings

The case is represented schematically by the following drawings.

— Figure 2 shows the hub dimensions.
— Figure 3 shows a composite drawing of Side A of the case in isometric form, with the major features identified from Si

e A.

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

plane P.
— Figure 5 shows the surfaces S1, S2, S3 and S4 which establish the reference plane’P.
— Figure 5a phows the details of surface S3.
— Figure 6 shows the details of the insertion slot and detent.
— Figure 7 s]:ows the gripper slots, used for automatic handling.
— Figure 8 shows the write-inhibit holes.
— Figure 9 shows the media ID sensor holes.
— Figure 10 ghows the shutter sensor notch.
— Figure 11 phows the head and motor window.
— Figure 12 ghows the shutter opening features.
— Figure 13 ghows the capture cylinder.
— Figure 14 shows the user label areas.

10.5 Dimensions of the case

The dimensiops of the case shall be measured in the test environment. The dimensions of the case in an operating envirogment

can be estimafed from the dimensions §pecified in this clause.

10.5.1 Overall dimensions
The total length of the case (see.figure 4) shall be

L1=153,0 mm + 0,4 mm
The distance from the'top of the case to the reference axis X shall be

Ly =127,0 mm = 0,3 mm

The distance from the bottom of the case to the reference axis X shall be
L3 =26,0 mm * 0,3 mm
The total width of the case shall be

+ 0,0 mm
L4 =135,0 mm
-0,6 mm

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

The width shall be reduced on the top by the radius

Ra — T .
£t

ISO/IEC 15486:1998 (E)

=5

originatjng from a point defined by L5 and

L7 =101,0 mm + 0,3 mm

The twq corners of the top shall be rounded with a radius

and the

Ry = 1,5 mm + 0,5 mm
fwo corners at the bottom with a radius

R3=3,0 mm + 1,0 mm

The thidkness of the case shall be

The eig

10.5.2

The cen

Lg = 11,00 mm =+ 0,30 mm
nt long edges of the case shall be rounded with a radius
R4 = 1,0 mm max.

Location hole

square florm with a side length of

held to

+ 0,00 mm
=4,10 mm
Lo - 0,06 mm
h depth of

L1o = 1,5 mm (i&)typical wall thickness)

after which a cavity extends through-to the alignment hole on the opposite side of the case.

The lea|

10.5.3
The cern

1-in edges shall be rounded with a radius
R5=)0,5 mm max.

Alignment hele

tre of the\alignment hole (see figure 4) shall lie on reference axis X at a distance of

Ly1 =122,0 mm + 0,2 mm

from th

P V4
TOTOIONICC axTs— I+

tre of the location hole (see figure 4) shall coincide with the intersection of the reference axes X and Y. It shall have a

The dimensions of the hole shall be

and

+ 0,00 mm
L17=4,10 mm
- 0,06 mm
+ 0,2 mm
L13=5,0mm
- 0,0 mm

held to a depth of L1, after which a cavity extends through to the location hole on the opposite side of the case.
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The lead-in edges shall be rounded with radius Rs.

10.5.4 Surfaces on Reference Planes P

The reference plane P (see figures 5 and 5a) for a side of the case shall contain four surfaces (S1, S2, S3 and S4) on that side of
the case, specified as follows:

— Two circular surfaces S1 and S2.

Surface S1 shall be a circular area centred around the square location hole and have a diameter of

DT="9;0rmr i

Surface S2 shall be a circular area centred around the rectangular alignment hole and have a diameter of
D5 = 9,0 mm min.

— Two elongated surfaces S3 and S4, that follow the contour of the cartridge and shutter edges.
Surfaces S3 gnd S4 are shaped symmetrically.

Surface S3 shall be defined by two circular sections with radii

R¢ =1,5mm + 0,1 mm

with an originp given by

Li4=4,0 mm = 0,1 mm

L15= 86,0 mm * 0,3 mm,

and
R7 =15 mm + 0,1 mm
with an origin} given by

Lig=19 mm +0,1 mm
L7 =124,5 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 difnension resulting fron’L5+ L14 + Rg with an origin given by Ls and L7. A straight, vertical line shall sm¢othly
join the arc of Rg to the arc of Rg;

The left-hand side of S3 shalllbe’bounded by radius
Rg=4,5 mm + 0,3 mm

which is a dithension-tesulting from L1g + L14 - Rg with an origin given by

Lig =2,0 mm = 0,1 mm

Lig=115,5 mm = 0,3 mm.

The left-hand side of the boundary shall be closed by two straight lines. The first one shall smoothly join the arc of 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
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10.5.5 Insertion slots and detent features

The case shall have two symmetrical insertion slots with embedded detent features (see figure 6). The slots shall have a length
of

Lpp = 26,0 mm * 0,3 mm

a width of
+ 0,3 mm
’21 = 6 0 mm
- 0,0 mm
and a d¢pth of
Ly7 =3,0mm =+ 0,1 mm
located
L23 =2,5 mm = 0,2 mm

from reference plane P.

The slos shall have a lead-in chamfer given by
Ly4 = 0,5 mm max.

Lp5 = 5,0 mm max.

The defent notch shall be a semi-circle of radius
R11 =3,0 mm + 0,2 mm
with the origin given by

Lye = 13,0 mm + 0,3 mm
Ly7=2,0mm = 0,1 mm
L73 =114,0 mm + 0,3 mm
The diensions Ly, Lpg, L73 are interrelated, their values shall be such so that they are all three within specification.

10.5.6 | Gripper slots
The cage shall have two symmetricaljgripper slots (see figure 7) with a depth of

Lyg = 5(04im = 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

L3 = 12,0 mm + 0,3 mm

1 1 £ 41
above thebottomrof-tirccase:

10.5.7 Write-inhibit holes

Sides A and B shall each have a write-inhibit hole (see figure 8). 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 on Side A of the disk is not allowed, the write-inhibit hole shall be open all through the case. It shall have a
diameter

D3 =4,0 mm min.

Its centre shall be specified by

11


https://standardsiso.com/api/?name=bf326ff57e857cc99b86f9ae060a68d2

ISO/TEC 15486:1998 (E)

L31 =8,0mm +0,2 mm

L3p =111,0 mm + 0,3 mm

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

The opposite

specified by /]

L O-5
133 = U0 I

side of the write-inhibit hole for protecting Side B of the disk shall have a diameter D3. Its centre)sh
31 and

L34 =11,0 mm * 0,2 mm

on Side A of the case.

10.5.8 Medi
There shall bq

case pertains

the positions

a sensor holes

two sets of four media sensor holes (see figure 9). The set of holes at the lower left hand corner of Side A
o Side A of the disk. The holes shall extend through the case, and have a diameter.of

+ 0,3 mm

D4 =4,0 mm
- 0,0 mm

bf their centres shall be specified by L33, L34 and
L35=19,5 mm + 0,2 mm

L3¢ =17,0 mm + 0,2 mm

L37 =23,0 mm + 0,2 mm

L3g =29,0 mm + 0,2 mm

L39 =93,0 mm + 0,3 mm

Lgg = 99,0 mm + 0,3 mm

L41 =105,0 mm + 0,3 mm

A hole is deemed to be open when there is-ne_obstruction in this hole over a diameter Dy all through the case.

A hole for Si
closure shall

The holes are
of the holes s

Hole No. 1 sH
Hole No. 2 sH

be recessed from referénce plane P by

L4 = 0,1 mmmax.

hall be as. in table 1.

lall be'closed to indicate low reflectance disks.

1all’be closed to indicate that this side of the disk can be used.

de A of the disk is deemed ‘to be closed, when the hole is closed on both Side A and Side B of the casd.

ll be

bf the

The

numbered consecutively from 1 to 4. Number 1 is the hole closest to the left hand edge of the case. The meaning

An optical disk cartridge conforming to this International Standard does not use holes No. 3 and No. 4. These holes shall be

closed

12
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Table 1 - Media sensor holes

ISO/IEC 15486:1998 (E)

Sensor hole No. Indication Closed Open
1 Reflectance range of disks Low reflectance Not permitted in this
International Standard
2 Disk side accessible Yes Not permitted in this
International Standard
3 Norused Atways =
4 Not used Always -
10.5.9 (Head and motor window
The casp shall have a window on each side to enable the optical head and the motor to access the-disk (see figufe 11). The

dimensi

Lyg=61,0 mm + 0,2 mm

to the lefft of reference axis Y.

The width of the head access shall be

L47 =20,00 mm min.

Lsg = 20,00 mm min.

and its leight shall extend from

L4g = 118,2 mm min. to

Lsg = 57,0 mm max.

The fouf inside corners shall be rounded with a radius.of

R12 = 3,0 mm max.

The mojor access shall have a diameter of

D5 = 35,0 mm min:

and its ¢entre shall be defined by Lgg-and

Ls1 =43;0mm =+ 0,2 mm

10.5.10| Shutter

The ca
the hea
and mo
case in

The rig

A = 16° max.

bns are referenced to a centreline, located at a distance of

shall have a spring-loaded, unidirectional shutter (see figure 12) with an optional latch, designed to completely cover
and moter windows when closed. A shutter movement of 41,5 mm minimum shall be sufficient to ensure that the head
or window is opened to the minimum size specified in 10.5.9. The shutter shall be free to slide in a recessed area of the
kuch(a'way as to ensure that the overall thickness of the case and shutter shall not exceed Lg.

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

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

The left hand side of the shutter shall not extend closer than

L5y = 2,5 mm max.

Ls7g = 14,0 mm min.

to the datum plane.

13
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10.5.11 Slot for shutter opener

The shutter shall have only one slot (see figure 12) in which the shutter opener of the drive can engage to open the shutter. The
slot shall be dimensioned as follows:

When the shutter is closed, the vertical edge used to push the shutter open shall be located at a distance of
Ls3 = 34,5 mm +0,5 mm

from reference axis Y on Side B of the case.

The length of The slot shall be

Ls4 =4,5 mm 0,1 mm

and the anglg of the lead-out ramp shall be

A3=52,5°%175°

The depth off the slot shall be

Ls5=3,5mm +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
56 -0,0 mm

If a shutter 13tch is employed, the distance between the latch and reference plane P of Side B of the case shall be
Ls7 =2,5 mm max.

The edges of the case beneath the shutter, upon which the shutter door opening mechanism may slide, shall have a thickn¢ss of
B1 =1,0 mm min.
located at
B; = 0,9 mm max.
from plane H (see detail A in figure 12).
The four edges shall also be flat to within

STR (Straightness of’surface) = 0,2 mm

in both plangs for length Cj. (Length C7 is defined by the manufacturer’s shutter design. See detail in figure 12.)
10.5.12 Shutter sensor notch

The shutter sensor notch (see figure 10) is used to ensure that the shutter is fully open after insertion of the opticyl disk
cartridge int¢ the drives Therefore, the notch shall be exposed only when the shutter is fully open.

The dimensipns shall\be

L4z =3,5 mm x 0,2 mm

L4 =71,0 mm = 0,3 mm and
+ 0,0 mm
L45=9,0 mm
-2,0 mm
The notch shall have a lead-out ramp with an angle
A1 =45°=x2°
10.5.13 User label areas

The case shall have the following minimum areas for user labels (see figure 14):

— on Side A and Side B: 35,0 mm x 65,0 mm

14
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— on the bottom side: 6,0 mm x 98,0 mm

These areas shall be recessed by 0,2 mm min. Their positions are specified by the following dimensions and relations between

dimensions.
Le1 =4,5 mm min.
Ly - Ly = 65,0 mm min.
Les - Lg3 = 35,0 mm min.
g5 =45 mim min.
Leg - Les = 65,0 mm min.
Le7 + Lgg = 35,0 mm min.
Lg-L71-Lyp = 6,0 mm min.
Ly-Lgg-Lrg =98,0 mm min.

10.6 | Mechanical characteristics

A1

All requrements of this clause shall be met in the operating environment.

10.6.1 | Materials

The cage shall be constructed from any suitable materials such that it meets the/requirements of this International Standard.

10.6.2 | Mass
The m4ss of the case without the optical disk shall not exceed 150 g.

10.6.3 | Edge distortion
The cartridge shall meet the requirement of the edge distortion, test defined in annex B.

10.6.4 | Compliance

The caftridge shall meet the requirement of the compliance (flexibility) test defined in annex C. The requiremenf guarantees

that a dartridge can be constrained in the proper plane‘of operation within the drive.

10.6.5 | Shutter opening force

The spying force on the shutter shall be such that the force required to open the shutter does not exceed 3 N.
It shall[be sufficiently strong to close @free-sliding shutter, irrespective of the orientation of the case.

10.7 | Drop test

The optical disk cartridge shall Wwithstand dropping on each surface and on each corner from a height of 760

Inm on to a

concrefe floor covered withna vinyl layer 2 mm thick. The cartridge shall withstand all such impacts without anfy functional

failure

11 Dimensional, mechanical and physical characteristics of the disk
11.1 | Gerieral description of the disk
The digk(shall consist of two sides.

Each disk side shall consist of a circular substrate with a hub on one face and a recording layer coated on the other face. The
recording layer can be protected from environmental influences by a protective layer. The Formatted Zone (see clause 17) of

the substrate shall be transparent to allow an optical beam to focus on the recording layer through the substrate.

The two disk sides shall be assembled with the recording layer facing inwards.

The circular hubs are in the centre of the disk. They interact with the spindle of the drive, and provide the. radial centring of the

clamping force

11.2 Reference axis and plane of the disk

Some dimensions of the hub are referred to a Disk Reference Plane P (see figure 2). The Disk Reference Plane P is different
from that described in 10.3 for the cartridge. P is defined by the perfectly flat annular surface of an ideal spindle onto which

15


https://standardsiso.com/api/?name=bf326ff57e857cc99b86f9ae060a68d2

ISO/IEC 15486:1998 (E) ©ISO/IEC

the clamping zone of the disk is clamped, and which is normal to the axis of rotation of this spindle. This axis A passes through
the centre of the centre hole of the hub, and is normal to Disk Reference Plane P in this zone.

11.3 Dimensions of the disk

The dimensions of the disk shail be measured in the test environment. The dimensions of the disk in an operating environment
can be estimated from the dimensions specified in this clause.

ML o oot A0 el el A1l la 12N N trninn s msmminal Tha &
111C OULCT Ul1dlliCLlCI O1 UIC UIdK dlidll DT 10U,V 11111 1Ulllilal. 1110 U

o
case allowed by 12.3 and 12.4.
The total thig¢kness of the disk outside the hub area shall be 2,40 mm min. and 3,2 mm max.

Tasnsman 3o A < a Ava o ~
1CLallCl 1S UCLCLIIUIICU DY the movement O

The clamping zone is the area on the disk where the clamping mechanism of the optical drive grips the disk and is’defined by
D¢ and D. The Clearance zone is the area between the outer diameter of the clamping zone (Dg) and the inner diameter|of the
reflective zope (see clause 17). This Clearance zone shall be excluded from the total thickness requirement;yhowever, [within
this zone thgre shall be no projection from the Disk Reference Plane P in the direction of the optical system of more than
0,22 mm.

11.3.1 Hul dimension
The outer digmeter of the hub (see figure 2) shall be

+ 0,0 mm
Dg = 25,0 mm
- 0,2 mm
The height off the hub shall be
+ 0,0 mm
h1=2,2mm
-0,2 mm

The diameter of the centre hole of the hub shall be

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

The height of the top of the centring hole at diameter Dg, measured above the Disk Reference Plane P, shall be
hp = 1,9 mm min.

The centring length at diameter Dg shall be

h3 = 0,5 mm\min.

The hole shill have a diameter/larger than, or equal to, Dg between the centring length and the Disk Reference Plane P. The
hole shall exjtend throughs;the substrate.

There shall be a radius.at the rim of the hub at diameter Dg with height
hq =0,2 mm % 0,1 mm

At the two strfaces which ttintersects; the Tadius stratt be-bterdedtoprevent offsets or-strarp ridges:
The height of the chamfer at the rim of the hub at diameter Dg shall be

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

The angle of the chamfer shall be 45°, or a corresponding full radius shall be used.
The outer diameter if the magnetizable ring shall be
D10 = 19,0 mm min,

The inner diameter of the magnetizable ring shall be

16
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D11 = 8,0 mm max.

This thickness of the magnetizable material shall be

hg =0,5 mm min.

The position of the top of the magnetizable ring relative to the Disk Reference Plane P shall be

The outpr diameter of the clamping zone shall be

The inngr diameter of the zone shall be

11.4

All reqyirements in this ciause must be met in the operating environment.

11.4.1

The dis|
materia,

11.3.1)

a1 4
11.4.4

The ma

11.4.3

The moment of inertia of the disk relative to axis A shall .ot exceed 0,22 g'm”.

1144

The iml

11.4.5

The axi|
thickne
on each
the disK is determined by the neminal thickness of the substrate.

The dey
shall nq

optical

11.4.6

The maximamyallowed axial error emax (see annex U) shall not exceed + 0,8 um, measured using the Reference Ser]

trackin

is assumed to be motionless (no external disturbances). The measurement shall be made using a servo with the wans

where

w=2nf

Dg = 35,0 mm min.

D~ =27 0 mm ma
D7=2/,0mmrt

Y
ilan.

Mechanical characteristics

Material

k shall be made from any suitable materials such that it meets the requitements of this International Standar

fnd the optical properties of the substrate in the Formatted Zone (se€ 11.5).
Mass

ks of the disk shall not exceed 120 g.

Moment of inertia

2

Imbalance
palance of the disk relative to axis A shall fiot exceed 0,01 g'm.
Axial deflection

al deflection of the disk is measured-as the axial deviation of the recording layer. Thus it comprises the toler3
s of the substrate, on its index.of refraction and the deviation of the entrance surface from the Disk Refere
side of the disk. The nominalposition of the recording layer with respect to the Disk Reference Plane P on

t exceed + 0,15, mm for rotational frequencies of the disk as specified in 9.5. The deviation shall be meas
system defined in clause 9.

Axial aceeleration

d. The only

properties specified by this International Standard are the magneticproperties of the magnetizable zone in the hub (see

inces on the
nce Plane P
each side of

riation of any point‘efithe recording layer from its nominal position, in a direction normal to the Disk Referepce Plane P,

ured by the

vo for axial

p of the recording layer. The rotational frequency of the disk shall be as specified in 9.5. The stationary part pf the motor

3iw

U (0o g

H (iw =-—><(—°) X ———>
3w,

@y /27 = 1500 Hz

er function
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or any other servo with | 1+H| within 20% of | 1+Hj| in the bandwidth of 50 Hz to 170 kHz. Thus, the disk shall not require an

acceleration of more than 24,0 m/s2 at low frequencies from the servo motor of the Reference Servo.

11.4.7 Radial runout

The radial runout of the tracks in the recording layer in the Information zone is measured as seen by the optical head of the
Reference Drive. Thus it 1ncludes the distance between the axis of rotation of the spindle and reference axis A, the tolerances
on the dimensiens-betwee he locationof the-t ) ofn ] .

The differenge between the maximum and the minimum distance of any track from the axis of rotation, measured alohg a fixed
radial line oyer one physical track of the disk, shall not exceed 50 pm as measured by the optical system under ¢onditiohs of a

hub mounted

on a perfect sized test fixture shaft, for rotational frequencies of the disk as specified in 9.5.

11.4.8 Radial acceleration

The maximu

AiC QA

radial tracking of the tracks. The rotational frequency of the disk

assumed to b

where
w=2nf

@ /21 =2 3

i=\-1

or any other

acceleration

11.4.9 Tilt
The tilt angl

v (see annex U shall no

CU lalaar IO fimgx (WwevL allnl, v ) oiiaiax O
max \ J

ot

m allowed radial error e..

avxceed +- N 11
|9 198 -V Le CALOCU I Uyi1

shall be as spemﬁed in

iwoa,

D0 Hz

servo with | 1+H| within 20% of |1+Hs}:«f-the bandwidth of 50 Hz to 170 kHz. Thus, the disk shall not req

of more than 7,5 m/s? at low frequencies from the servo motor of the Reference Servo.

e, defined as the angle which the normal to the entrance surface, averaged over a circular area of 1 mm dig

makes with the normal to the Disk Ré¢ference Plane P, shall not exceed 3,2 mrad in the operating environment.

115 Op
11.5.1 Ind
Within the H

tical characteristics
px of refraction

ormatted Zofie-(see 17) the index of refraction of the substrate shall be within the range from 1,46 to 1,60.

11.5.2 Thickness

The thicknes

using the Reference Sei

9 5. The&tationary part of the m

e motionless (no external disturbances). The measurement shall be made using a servo with the transfer functi
3iw
1 ) 1+—
. [ (0]
H (iw)==x (—-9) X ——
3(00

lire an

imeter,

s of‘the substrate from the entrance surface to the recording layer, within the Formatted Zone shall be:
" 202650
0,509 3 x X mm =+ 0,05 mm
n-1 n +0,5929

where n is the index of refraction.

11.5.3 Birefringence

The effect of the birefringence of the substrate is included in the measurement of the imbalance of the signals in Channel 2 of
the Reference Drive (see clause 26)

11.5.4 Vertical Birefringence

The principal vertical birefringence value shall be contained as follows:

18
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0< N, -N,| <500 x 106

where Ny is the index of refraction along any direction in the plane of the disk and Ny is the index of refraction normal to the
plane of the disk. (See annex V).

11.5.5 Reflectance
11.5.5.1 General

The reflectance R is the value of the reflectance on-land of an unrecorded and grooved area of the User Zone, measured through
the substrate and does not include the reflectance of the entrance surface.

The nominal value R of the reflectance shall be specified by the manufacturer
— in byyte 3 of the Control Track PEP Zone (see 17.3.2.1.4), and

— in biyte 19 of the Control Track SFP Zone (see 17.4.2).

11.5.5.2 Measured value

The mgasured value Ry, of the reflectance shall be measured under the conditions a) to f) of 9:2 and those of 20.4.2 using the
split pHoto detector (I1 + I2) OL.

Measufements shall be made in the User Zone in any track without embossed data fields(

11.5.5.3 Requirement
The vajue of R at the standard wavelength specified in 9.2 shall lie within the range of 0,15 to 0,40..

At any [point in the User Zone, the value R, shall be equal to R (1 + 0,15)andlie within the allowed range.

This reguirement specifies the acceptable range for R,,, for all disks within the same value R. Additionally, the varjation of R,,
shall mieet the requirement

(Rmmdx - Rmmin) / Rmmax + Rmmin) < 0,13
where
Rymax| 18 the maximum value of measured reflectance-n the User Zone, and

Ryimin| 1 the minimum value of measured reflectanee in the User Zone.

12 Interface between cartridge and drive
12.1 | Clamping method

When the cartridge is inserted into the drive, the shutter of the case is opened and the drive spindle engages the disK. The disk is
held against the spindle by an &xial clamping force, provided by the magnetizable material in the hub and the magnets in the
spindlg. The radial positioninig"of the disk is provided by the centring of the axis of the spindle in the centre hole df the hub. A
turntable of the spindle shallsupport the disk in its clamping zone, determining the axial position of the disk in the ¢ase.

12.2 | Clamping force
The clamping forcejexerted by the spindle shall be less than 14 N.

The adsorbent-force measured by the test device specified in annex D shall be in the range of 8,0 N to 12,0 N.

12.3 | ‘Capture cylinder

The capture cylinder (see figure 13) is defined as the volume in which the spindle can expect the centre of the hole of the hub to
be at the maximum height of the hub, just prior to capture. The size of the cylinder limits the allowable play of the disk inside
its cavity in the case. This cylinder is referred to perfectly located and perfectly sized alignment and location pins in the drive,
and includes tolerances of dimensions of the case and the disk between the two pins mentioned and the centre of the hub. The
bottom of the cylinder is parallel to the Disk Reference Plane P, and shall be located at a distance of

Lsg = 0,5 mm min.

above the Disk 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

L5g = 4,3 mm max.
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above the same Disk Reference Plane P, i.e. that of Side B. The diameter of the cylinder shall be
D12 = 3,0 mm max.
Its centre shall be defined by the nominal values of Lgg and Ls.

12.4 Disk position in the operating condition
When the disk is in the operating condition (see figure 13) within the drive, the position of the active recording layer shall be

Leo = 5,35 mm = 0,15 mm

above the Digk Reference Plane P of that side of the case that faces the optical system. Moreover, the torque to be exerted on

the disk in ofder to maintain a rotational frequency of 50 Hz shall not exceed 0,01 N'm, when the axis of rotatiomis)within a
circle of diameter

D13 =0,2 mm max.

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

20
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Clamping zone Disk

84-0131-A

Figure 2 - Hub dimensions
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Surface S4
(figure 5) Slot for the shutter

opener
(figure 12)

Shutter sensor notch
(figure 10)

Shutter

[ser label area \

Figure 14) \' \\ ) Insertion direction
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Digk Side B
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Hub
(figure 2)

~

Insertion slot and’ detent
(figure 6)

Case Side A
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(figures 5 and 5a)

>

lignment hole

(figure 4)
~~Head window
Surface S2 (figure 11)
(figure 5)
™ Motor window
Write-inhibit hole p 1
fof Side A (figure 11)
(figure 8)

Location hole
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85-0013-A

Figure 3 - Case
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See figure Sa
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Figure 5 - Surfaces S1, S2, S3 and S4 of the reference plane P
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85-0016-A

Figure 5a - Detail of surface S3
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L73

95-0017-A

Figure 6 - Insertion slot and detent
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Figure 7 - Gripper slots
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Figure 10 - Shutter sensor notch viewed from Side A
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Figure 11 - Head and motor window
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Figure 12 - Shutter opening feature
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Figure 13 - Capture cylinder
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13
13.1

Section 3 - Format of information

Track geometry
Track shape

ISO/IEC 15486:1998 (E)

The Formatted Zone shall contain tracks intended for the continuous servo tracking method. (See table 4).

A track consists of a groove-land-groove combination, where each groove is shared with a neighboring track. A groove is a
trench-like feature, the bottom of which is located nearer to the entrance surface than the land. The centre of the track, i.e.
e re ing i e is the centre e e : : i : is determined

This In
continy

ternational Standard distinguishes between physical and logical tracks. A physical track forms, ‘a)360|
ous spiral. A logical track is a portion of a physical track containing a defined number of consecutive sectory

b turn of a
(see 14.2).

13.2

The trafk shall spiral inward from the outer diameter to the inner diameter.

13.3 | Track pitch

The track pitch is the distance between adjacent track centrelines, measured in a radial direction. It shall be 1,15
except
mm =+ (J
134

Each 1
logical

Direction of track spiral

m + 0,05 um
in the Control Track PEP Zone. The width of a group of bands corresponding™to 26 086 physical tracks shiall be 30,00
,10 mm.

Logical track number

gical track shall be identified by a logical track number (see 15.5). Unless otherwise stated all track numl]
tracks only.

bers refer to

Track () shall be located at radius 60,00 mm + 0,10 mm.
The log

The lo
each tr

13.5

In case

rical track numbers of logical tracks located at radii smaller than that of track O shall be increased by 1 for elh track.

pical track numbers of logical tracks located at radii-larger than that of track O shall be negative, and decr
hck. Their value is given in TWO's complement;thus track -1 is indicated by (3FFFF) in this International St

se by 1 for
hndard.

Physical track number
5 where track numbers refer to physical tracks this is clearly stated.

Physical track O shall begin with sector 0'ef logical track 0.

The trgck numbers of physical tracks-located at radii smaller than that of physical track O shall be increased by 1 for each

physical track.

The tr;lck numbers of physical fracks located at radii larger than that of physical track 0 shall be negative, and decr¢ase by 1 for

each physical track.

14
14.1

On eagh physical track there shall be 33 to 66 sectors. Each sector has 1 410 bytes. A byte is represented on th¢ disk by 12
Chann¢l“bits. Hence, the length of one Channel bit is determined by the requirement that there are (33 to 66)x 11410 x 12 =
558 360 to 1 116 720 Channel bits on a physical track. The sectors shall be equally spaced over a physical track in such a way
that the distance between the first Channel bit of a sector and the first Channel bit of the next sector shall be 16,920 Channel
bits + 5 Channel bits. At the rotational speed of 50 Hz, the period T of a Channel bit equals

10°
50 x (558 360 to 1 116 720)

Track format
Physieal'track layout

ns = 35,8t0 17,9 ns

14.2
On each logical track there shall be 17 sectors.

Logical track layout
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14.3 Radial alignment

The Headers of the sectors in each band shall be radially aligned in such a way that the distance between the first Channel bit of
sectors in adjacent physical tracks shall be less than 5 Channel bits.

The Headers of the first sector in all bands shall be radially aligned in such a way that the distance between the first Channel bit
of the first sectors of each band shall be less than 120 Channel bits.

144 Sector number

The sectors of a logical track shall be numbered consecutively from 0 to 16.

15 Sedtor format
15.1 Sector layout

Sectors shal] have the layout shown in figure 15. The number of user bytes per sector is specified by byte)I” of each|of the
Control Tradk Zones.

On the disk §-bit bytes shall be represented by 12 Channel bits (see 16).

In figure 15 the numbers below the fields indicate the number of bytes in each field.

SM VFO1 AM 1D VFO» AM IDy PA
8 26 1 5 16 1 5 1
63 total

Pre-formatted Header:

Gap Flag Gap ALPC

5 5 2 6
18 total
ALPC and Gaps
Pre-formatted ALPC; Gaps VFO3 | Sync Data field Buffer
Header
63 18 27 4 1 278 (User Data, DMP, 20
CRC, Resync)
1410 total

Figure 15 - Sector format for 1 024 user bytes

15.2 Sedtor Mark
The Sector Mark-shat-eonsist-of-anembossedpattermthat-does ot occurim REE(HPcode(seeH6)amd s mtendedto-enable

the drive to identify the start of the sector without recourse to a phase-locked loop.

The Sector Mark shall have a length of 96 Channel bits and shall consist of pre-recorded, continuous, long marks of different
Channel bit lengths followed by a lead-in to the VFO1 field. This pattern does not exist in data.

There are two kinds of Sector Marks to identify even-numbered and odd-numbered bands. The Sector Mark pattern shall be as
shown in figure 16, 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 lead-in shall have the Channel bit pattern 000101 for odd-numbered bands and 000001 for
even-numbered bands. The type of Sector Mark in the zones located at the outside of the User Zone shall be the same as Band 0
and the type of Sector Mark in the zones located at the inside of the User Zone shall be the same as Band 33.
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odd-numbered band
6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 0001 01
no |
mark
mark |
even-numbered band
6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 000001
no
mark
mark
Long Mark Lead-in
Ne———
Sector Mark
Figure 16 - Sector Mark pattern
15.3 |VFO fields

There shall be three fields designated VFO;, VFO, and VFO3z-(figure 17) to give the VFO of the phase-locked loop of the read

Channe]| bit synchronization.

These flelds shall be embossed, except for write once'sectors, in which case the VFO3 field shall be written by the|drive when

data is ritten to the sector.

The conjtinuous Channel bit pattern for VFO fields shall be as shown in figure 17.

VFO, 0 1 0 I 61 0 1 0 1 e 1 0 1 0 1 312Chhnnelbits
space
mark ] ___|
VFO
| 0 1 0 2 0 1 0 1 0 | 1 0 1 0 1 192 Channel bits

Spacd  geN v ep et

mark| &9 .. ... .. [ ........ l vy

VFO 0 1 0 1 0 1 0 1 0 | 1 0 1 0 1 324 Channel bits

space

mark . l

96-0067-A

Figure 17 - VFO Field Patterns
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The starting

bits of VFO; are 010. It shall be considered encoded from input bits 10.
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The fourth bit (denoted by ?) shall be set to either a ONE or ZERO so as to produce the mark-space pattern as defined. The
objective is to set the 9T space between the trailing edge of the last mark in the VFO and the front edge of the first mark of the
following Address Mark. This value shall be such to produce the same pattern thereafter as the other VFO fields and to end this
field in the trailing edge of an embossed mark.

The start of the VFO3 field shall be not more than 6 Channel bits apart from the ideal positions given in this International
Standard. This tolerance allows for timing inaccuracies of the optical drive controller and will be compensated for by the Gaps

preceding the ALPC field and the Buffer field at the end of the sector.
15.4 Address Mark (AM)
The Addresp Mark shall consist of an embossed pattern that does not occur in RLL (1,7) code and which is, 2’ run{length
violation foy this code. The field is intended to give the drive byte synchronization for the following ID field: It shall jhave a
length of 12|Channel bits with the following pattern:
0000 0000 10x0
where the seftting of bit x shall be determined as follows:
if the first data bits of the following ID field are set to ZERO ZERO, x shall be set to ONE
if the first d4ta bits of the following ID field are not set to ZERO ZERO, x shall be set to.:ZERO.
Since the last bit of the preceding VFO field is set to ONE, and a bit set to ONE appears in the AM after 8 other Channkl bits,
this 10-bit s¢quence constitutes the detection pattern.
15.5 1D fields
The two ID|fields shall each contain the addresses of the sector, i.e. track\iiumber and sector number of the sector, an CRC
bytes. Each|field shall consist of five bytes with the following embossed‘contents:
1st byte
This byte shpll specify the second least significant byte of the 1ogical track number.
2nd byte
This byte shpll specify the least significant byte of the\logical track number.
3rd byte
bit 7 shall specify the ID number:
when set to ZERO shdll miean the ID; field,
when set to ONE shall'mean the ID, field,
bits 6 to 5 shall specify the\two most significant bits of the logical track number
bits 4 to 0 shall specify the sector number in binary notation .
4th and 5th|bytes

These two bjytes shallSpecify a 16-bit CRC computed over the first three bytes of this field (see annex E).

The first twq

used as input tothe encoder

data.bits of the ID field shall be encoded using table 2. When doing this, the last Channel bit from the AM slhall be

The first three Channel bits of the ID field shall be decoded using table 3. When doing this, the last two Channel bits from the

AM shall be

used as input to the decoder.

15.6 Postamble (PA)
This field shall be equal in length to 12 Channel bits following the ID; field.
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Figure 18 - Postamble pattern
The starting bits of the PA are 010. It shall be considered as encoded from input bits 10.

|

The vajue of the 4th bit (identified by ?) shall be such to end this field in the trailing edge of an embossed mark

uch that the

follovalng gap field is always recorded as a space. Due to the use of the RLL (1,7) encoding scheme (see 16)( the framing of the
last byfe of the CRC in the ID; field is uncertain within a few bit times. The Postamble allows the last byte of|the CRC to
achiev¢ closure and permits the ID field to end always in a predictable manner. This is necessary~in order tp locate the

following field in a consistent manner.

15.7 | Gap

There gre two Gap fields in each sector.

The fifst Gap shall be equal in length to 60 Channel bits. It is the first field after the pre-formatted Header and giyes the drive

some time for processing after it has finished reading the header.

The sefond gap shall be equal in length to 24 Channel bits. This tolerance is needed to allow for the tolerance on thg position of
the following VFO; field. Moreover, it need not start exactly on a Channel bit'position as extrapolated from the heafler.

The contents of the two Gap fields are not specified and shall be ignored.on interchange

15.8 | Flag

This fleld is intended to prevent inadvertent write operations\over previously written data on Type WORM)| media. For
Embogsed sectors, this field is not specified and shall be ignored on interchange. For sectors in the User Zone, this field shall be
unrecorded if the data field of the sector is unrecorded and'if the data field of the sector is recorded, this field shalllbe recorded

with a continuous 2T pattern of 60 Channel bits (010101010101...01).

15.9 | Auto Laser Power Control (ALPC)
This figld shall be equal in length to 72 Channel\bits. It is intended for testing the laser power level.

The cqntents of this field are not specified and shall be ignored on interchange by this International Standard.
15.10| Sync

The sync field is intended to allew the drive to obtain byte synchronization for the following Data field. It shall have a length of

48 Channel bits and be recorded-with the bit pattern

0100 00100100 0010 0010 0010 0100 0100 1000 0010 0100 10x0
where [the setting of bit X shall be as follows:

if the ffirst data bits,of the following Data field are set to ZERO ZERO, x shall be set to ONE,
if the I

15.111_Data field

rst datd bits of the following Data field are not set to ZERO ZERO, x shall be set to ZERO.

The Data field is intended for recording user data. It shall consist of:
— 1278 bytes comprising

o 1 024 user bytes
® 242 bytes for CRC, ECC and Resync
e 12 bytes for Defect Management Pointer (DMP)

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

The first two data bits of the Data field shall be encoded using table 2. When doing this, the last Channel bit from the Sync field

shall be used as input to the encoder.
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The first three Channel bits of the Data field shall be decoded using table 3. When doing this, the last two Channel bits from the

14

Cune fia

15.11.1 User

qh
SYncC 1iiia shall

ha viand ag innnt to tha dasadar
O€ USCa as input to i GCCOGLT.

data bytes

These bytes are at the disposal of the user for recording information. There are 1 024 such bytes in each sector.
15.11.2 CRC and ECC bytes

The Cyclic Redundancy Check bytes and Error Correction Code bytes are used by the error detection and correction system to
rectify erroneous data. The ECC is a Reed-Solomon code of degree 16.

The computaton of the check bytes of the CRC and ECC shall be as specified in annex F.

15.11.3 Byte,

There shall b¢

sector and its

for Defect Management Pointers (DMP)

12 bytes for Defect Management Pointers (DMP). DMPs
WORM

he rPlﬂhanl’nn

re details.

ify th
%7

replacement sector. See 19, Defect Management for

15.11.4 Resync bytes

The Resync b

Annex G spe
The Resync {]

15.12 Buf}

The Buffer fi
have a length

any data and

In the first p4
Permitted RLJ

ytes enable a drive to regain byte synchronization after a large defect in the data field

Fifies the Resync bytes and the criteria for selectio ¢ be

1 of which of the two bytes is t

3 I e used.

jelds shall be inserted among the rest of the bytes of the Data field as specified‘iffannex F.

er field

eld shall have a nominal length of 240 Channel bits (see 29.2.1), and'is’divided into two parts. The first parf
of twelve Channel bits which shall be used for RLL (1,7) closure. The second part of this field shall not ¢

s needed to allow for drive motor cpppd tolerances and other éleotrical and mechanical tolerances.

S O Vv

irt of this field, the RLL (1,7) closure shall end in a spageto ensure that the second part will consist of s
L closures can be either the PA defined in 15.6 or any other valid RLL (1,7) closure.

betweén a defg

shall
bntain

paces.

The second part of this field is needed for the following reasons. Firstly, the tolerance on the header-to-header distarjce as

specified in 1
written data,

16 Rec

The 8-bit byt
annex G. Chg

4.1. Secondly, the tolerance in the start of the MFO3 field as specified in 29.2.1. Thirdly, the actual length
hs determined by the runout of the track and the-speed variations of the disk during writing of the data.

ording Code

s in the two ID fields and in the data’field shall be converted to Channel bits on the disk according to table
nnel bits in these fields shall be'demodulated to information bits according to table 4 and annex G. All other

in a sector hayve already been defined in terms of Channel bits. Write pulses shall produce marks in a manner such that thq

between a m3

The recordin
(1,7) as defin|

rk and a space or a spac€ and a mark corresponds to a Channel bit that is a ONE.

b code used to record all’data in the formatted areas of the disk shall be the run-length limited code known a
ed in tables 2 and 3,

bf the

2 and
fields
edge

RLL
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Table 2 - Encoding of input bits to Channel bits
Preceding Channel Current input bits Following input bits Channel bits

bit RLL(1,7)
Oorl 00 00 or 01 001
0 00 10or 11 000
1 00 10or 11 010
0 01 00 or 01 001
0 01 100or 11 000
1 01 00 010
1 01 01, 10, or 11 000
0 10 00 or 01 101
0 10 10or 11 010
0 11 00 010
0 11 01, 10, or 11 100

The codjing shall start at the first bit of the first byte of the field to be converted. After.a Resync field the RLL (1,7) doding shall

start agg

17
17.1

in with the last two input bits of the Resync bytes.

Table 3 - Decoding of Channel bits'to information bits

Preceding Channel | Current Channel bits | «Following Channel | Decoded information
bits bits bits
10 000 00, 01 or 10 00
00 or 01 000 00, 01 or 10 01
00 001 00 or 01 01
0l or10 001 00 or 01 00
00 or 10 010 00 11
00 or 10 010 01 or 10 10
01 010 00 01
01 010 0lor10 00
00 or'10 100 00,01 or 10 11
00r'10 101 00 or 01 10

Formatted Zone

General description of the Formatted Zone

The Fofmatted Zone contains all information on the disk relevant for data interchange. The information comprises embossed

tracking provisions, embossed headers, embossed data and, possibly, user-written data. In this clause the term 'data’ is reserved
for the content of the Data field of a sector, which, in general, is transferred to the host.

Clause 17 defines the layout of the information; the characteristics of signals obtained from this information are specified in
section 4 and 6.

17.2 Division of the Formatted Zone

The Formatted Zone shall be divided into zones containing the logical tracks indicated in table 4.

The dimensions are given as reference only, and are nominal locations. The tolerance on the location of logical track O is
specified in clause 13.4. The tolerances on other radii are determined by the tolerance on the track pitch as specified in 13.3.
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Table 4 - Layout of the Formatted Zone

Zone

Radius in mm

Logical Track Number

- Lead-in Zone

61,00 to 60,51

-3366to-1717

- Outer Control Track SFP Zone 60,51 to 60,16 -1716 to -529

- Outer Manufacturer Zone 60,16 to 60,00 -528 to -9

- Guard Band 60.00 to 60,00 -Rt0 -1

- User Zone 60,00 to 30,09 0to 75734

- Inner Manufacturer Zone 30,09 to 29,70 75 735 to 76 394
-{GuardBand 30,09 t0 30,08 75735 t0 75 742
-1 Manufacturer Test Zone 30,08 to 29,70 75 743 to 76.386
-{ Guard Band 29,70 t0 29,70 76 38610 76 394

TL ML 1T 1 O 7 .
= 1NNner Lonuaol 1rack Srr one

s A= PPt

/0395 10 /0 OY1

- Transition Zone for SFP 29,52 t0 29,50 76 692 to 76 724
- Qontrol Track PEP Zone 29,50 to 29,00 N/A
- Reflective Zone 29,00 to 27,00 N/A

The Formatfed Zone shall extend from radius 61,00 mm to radius 27,00 mm. From radius 61,00 mm to radius 29,52 jmm, it

shall be proy

The location

42

ided with tracks containing servo and address information.

of the zones defined in table 4 are also shown infigure 19.
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Radius (mm) Zone Name Content
Max
61,00 Lead-in
Zone
SFP Zone SFP1| SFP2| SFP3{SFP4 | ...... SFP66
60,16
Outer
Manufacturer
Zone
60,00
DMAs
User
User{Area
Zone
DMAs
30,08
Inner
Manufacturer
Zone
29,70
SFRZone SFP1| SFP2|{ SFP3|SFP4 | ...... SFP33
29,52
Transition Zone
29,50
PEP Zone PEP PEP PEP
29,00
Reflective Zone
27,00
Figure 19 - Location of the zones of the Formatted Zone
17.2.1| Lead-in Zone
The LeadInZone-shall be-used-forpositioning purpeses-only-

17.2.2 Manufacturer Zones

There is an Inner and an Outer Manufacturer Zone. They are provided to allow the media manufacturer to perform tests on the
disk, including write operations, in an area located away from recorded information.

17.2.2.1 Outer Manufacturer Zone

The Outer Manufacturer Zone shall comprise 520 logical tracks.

Logical tracks - 1 to - 8 are a buffer and shall not be used. Other logical tracks may have embossed marks in the Data field
(15.11 ) that need not comply with the requirements of clause 15.11 or clause 16. The information in this zone is not specified
by this International Standard and shall be ignored in interchange.

All physical tracks in the Outer Manufacturer Zone shall contain 66 sectors.
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17.2.2.2Inner Manufacturer Zone

The Inner Manufacturer Zone is divided into three parts: Two Guard bands and in between the actual Manufacturer Test zone.

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 manufacturer test zone may have embossed marks in the data field (15.11 ) that need not comply with the requirements of
clause 15.11 or clause 16. The information in this zone is not specified by this International Standard and shall be ignored in
interchange.

All physical txlacks of the Inner Manufacturer zone shall contain 33 sectors.
17.2.3 User [Zone

The Data fields in the User Zone can be user-written or contain embossed data, in the format of clause 15, depending upqn the
type of the disk.

The layout of the User Zone and its sub-divisions is specified in clause 18.

17.2.4 Reflective Zone

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

17.2.5 Contfrol Track Zones

The three zongs on each side of the disk

o
o

— Control track PEP Zone
— Inner Control Track SFP Zone

— Outer Control Track SFP Zone

shall be used for recording control track information.

The control tijack information shall be recorded in two different formats, the first format in the Control Track PEP Zond, and
the second format in the Inner and Outer Control Track SFP Zones.

The Control Track PEP Zone shall be recorded using lowfrequency phase-encoded modulation.

The Inner and Outer Control Track SFP Zones shall’each consist of tracks recorded by the same modulation method and fprmat
as is used in the User Zone (see 16 and 18).

The Transitioh Zone for SFP is an area in which the format changes from the Control Track PEP Zone which contains no servo
information tg a zone including servo information.

All physical tfacks in the Inner ControlTrack SFP Zone shall have 33 sectors.
All physical tfacks in the Outer, Control Track SFP Zone shall have 66 sectors.
17.3 Control Track PEP Zone

The information contaired in the Control Track PEP Zone gives a general characterization of the disk. It specifies the type of
disk, the ECQ, the tracking method, etc.

This zone shall-not contain any servo information. All information shall be pre-recorded in phase-encoded modulation| The
marks in all tracks—of this zone shall be radially—aligned—so—as—toallowinformationrecoveryfromthiszene—withouttadial
tracking being established by the drive.

The read power shall not exceed 0,65 mW.

17.3.1 Recording in the PEP Zone

In the PEP Zone there shall be 561 to 567 PEP-Channel bit cells per physical track. A PEP-Channel bit cell shall be 656 PEP-

Channel bits + 1 PEP-Channel bits long. A PEP-Channel bit is recorded by writing marks in either the first or the second half of
the cell.

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

A ZERO shall be represented by a change from marks to no marks at the centre of the cell and a ONE by a change from no
marks to marks at this centre.
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PEP-Channel bit cell with a

recorded ZERO

PEP-Channel bit cell with

ISO/IEC 15486:1998 (E)

a recorded ONE

>

T

2 PHP-Channel bits

Figure 20 - Example of phase-encoded modulation in-the PEP Zone

1/2 PEP-Channel bit cell
e

Requiremnents for the density of the tracks and the shape of marks in the Control/Track PEP Zone are specified in clayse 24.

17.3.2 [Format of the tracks of the PEP Zone
Each physical track in the PEP Zone shall have three sectors. The numbers below the fields in figure 21 indicate the
PEP bits{in each field.
| < One revolution period (3 sectors) > |
Sector Gap Sector Gap Sector Gap
177 10to }2 177 10to 12 177 10to 12

The gapp between sectors shall be unrecorded areas having a length corresponding to 10 to 12 PEP bit cells.

17.3.2.1[Format of a sector
Each segtor of 177 PEP bits Shall have the following layout.

l<

Figure 21 - Track format in the PEP Zone

number of

17.3.2.1.1

This field shall consist of 16 ZERO bits.

17.3.2.1.2

This field shall consist of 1 ONE bit.

17.3.2.1.3

One sector (177 bits) >
Preamble Sync Sector Number Data CRC
16 1 R 144 R
Figure 22 - Sector format in the PEP Zone
Preamble field

Sync field

Sector Number field

This field shall consist of eight bits specifying in binary notation the Sector Number from O to 2.
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17.3.2.1.4 Data field
This field shall comprise 18 8-bit bytes numbered 0 to 17. These bytes shall specify the following.
Byte 0

bit 7 shall be set to ZERO indicating the continuous servo tracking method,

bits 6 to 4 shall be set to 110 indicating a logical ZCAV.

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

bit 3 shall be set to ZERO

bits 2 to 0 shall be set to 010 indicating RLL (1,7) mark edge modulation,

Other settings of this byte are prohibited by this International Standard.

Byte 1

bit 7 shall be set to ZERO

bits 6 to 4 specify the error correction code and shall be set to 000 to indicate R-S LDC dégree 16, and 10 intefleaves

(1 024-byte sectors)

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

bit 3 shall be set to ZERO

bits 2 to 0 these bits shall specify in binary notation the power n of 2/in"the following formula which exprespes the
number of user bytes per sector
256 x 2"

For this Intefnational Standard, the value of » shall be 2 indicating 1 024 byte sectors.

Byte 2

The byte shdll be set to:

0001 0001 thus specifying the number 17, which is the number of sectors in each logical track.
Byte 3

This byte shpll give the manufacturer's specifieation for the reflectance R of the disk when measured at a nominal wavelepgth of
685 nm. It i specified as a number n such that

n =100 R.
Byte 4
This byte shill specify thatthe recording is on-land and it shall indicate the signal amplitude of the pre-recorded marks.
bit 7 shall-be(sét to ZERO to specify on-land recording.
The absolut¢ value of the signal amplitude is given as a number n between -20 and -50, such that

n=-50(_ /1 )

where I, is the signal from the Sector Mark in Channel 1 and /j; is the maximum signal from an unrecorded, grooved area in
the User Zone.

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 S

This byte shall specify the capacity of the ODC in Gbytes (with one significant digit to the right of the decimal mark ) times 10.
For this International Standard, this byte shall be set to (1A) representing a capacity of 2,6 Gbytes.
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This byte shall specify in binary notation a number n representing 20 times the maximum read power expressed in milliwatts
which is permitted for reading the SFP Zone at a rotational frequency of 50 Hz and a wavelength of 685 nm. This number n
shall be between 8 and 40.

Byte 7

Byte 8

This by

starts.

Byte 9

This byte shall specify the least significant byte of the logical track number in which the Quter Control Track SFP
It shall|be set to (4C) representing the LSB of track number -1716.

Byte 1§
This b)

starts.

Byte 1]l

This byte shall specify the least significant byte of the logical track,number in which the Inner Control Track SFP
It shall|be set to (6B) representing the LSB of Logical Track Nuimber 76 395.

Byte 12

This byte shall specify the track pitch in micrometres times 100. It shall be set to (73) representing a track pitch of 1
Byte 18
This byte shall specify that the recording is on*land and it shall indicate the signal amplitude and polarity of the

marks

bit 7

The value of the signal amplitude is.given as a number n between +15 and +50 , or between -15 and -50 such that

where

low-tothigh. Conversely,'itis a negative number when recording is high-to-low. I, is the maximum signal from an|
groovgd area in the User Zone. Both I;, and I, are measured with Channel 1.

It shall be set to (F9) representing the next MSB of track number -1 716

It shall be set to (2A) representing the next MSB of Logical Track Number 76 395.

shall be set to ZERO-te specify on-land recording.

n=50(IL /IOL)

I, is the low frequency pattern signal from the User-written data (see 27.1). I, is a positive number when

rte shall specify the next most significant byte of the logical track number in which the Outer, Control Track SFP Zone

Zone starts.

ite shall specify the next most significant byte of the logical track number in which the Inner Control Tracgk SFP Zone

Zone starts.

,15 pm.

user-written

recording is
unrecorded,

this number

bits 6 o O shall express this number n. If bit 6 is set to ZERO this number is positive. If bit 6 is set to ONE|
is negative and expressed in TWO’s complement.
Ifnisp

Byte 14

This byte shall specify the most significant byte of the Logical Track Number in which the Outer SFP Zone starts. It shall be set
to (FF) representing the MSB of Logical Track Number -1 716 .

Byte 15

This byte shall specify the most significant byte of the logical track number in which the Inner Control Track SFP Zone starts.
It shall be set to (01) representing the MSB of Logical Track Number 76 395.

Bytes

16 and 17

The contents of these bytes are not specified by this International Standard and shall be ignored in interchange.
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17.3.2.1.5

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

The generator

CRC

polynomial shall be

G =x8+xt+x3+x2+1

The residual polynomial R(x) shall be

i=151 i=143

8

©ISO/IEC

where a; denptes a bit of the input data and @; an inverted bit. The highest order bit of the sector number field is a34.

The eight bit

where ¢, is rgcorded as the highest order bit of the CRC byte of the PEP sector.

5 VAN N\ i\ i
1\\4}—-\ AT T e i AL T
i=144 i=0

¢y of the CRC are defined by

k=7
R(x) = ZCkxk
k=0

W aVny
moa-G(x)
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17.3.2.2 Summary of the format of the Data field of a sector

ISO/IEC 15486:1998 (E)

Table 5 - Format of the Data field of a sector of the PEP Zone

Byte Bit number
7 6 5 4 3 2 1 0
0 0 Logical ZCAV=110 0 RLL (1,7)=010
1 0 ECC 0 010 for 1 024-byte sectors
2 0001 0001 for 17 sectors/logical track
3 Reflectance at 685 nm
4 0 Amplitude and polarity of pre-formatted data
5 ODC Capacity = (1A)
6 Maximum read power for the SFP Zone at 50 Hz and'685 nm
7 Disk Type WORM using irreversible recording ‘effects = (10)
8 Start track of Outer SFP Zone, second MSB of-Iiogical Track Number = (F9)
9 Start track of Outer SFP Zone, LSB of Kogical Track Number = (4C)
10 Start Track of Inner SFP Zone, second MSB of Logical Track Number = (2A)
11 Start track of Inner SFP Zone{LLSB of Logical Track Number = (6B)
12 Track pitch = (73)
13 0 0 Amplitude and polarity of user data
14 Start track of.:Quter SFP Zone, MSB of Logical Track Number = (FF)
15 Start track of Inner SFP Zone, MSB of Logical Track Number = (01)
16 Not specified by this International Standard
17 Not specified by this International Standard

17.4 | Control Track'SFP Zones

The twjo Control Track SFP Zones shall be pre-recorded in the sector format specified in clause 15. The pre-rdcorded data

marks hall satisfy the requirements for the signals specified in clause 23.

Each s¢ctor, 6fithe SFP Zones (see 17.2.5) shall include 512 bytes of information numbered O to 511:

— a dpplicate of the PEP information (18 bytes),

— media information (362 bytes),
— system information (132 bytes),

These first 512 bytes shall be followed by 512 (FF)-bytes.
17.4.1 Duplicate of the PEP information

Bytes O to 17 shall be identical with the 18 bytes of the Data field of a sector of the PEP Zone (see 17.3.2.1.4).

17.4.2 Media information

Bytes 18 to 33 shall specify read and write parameters for the laser wavelength L; = 685 nm, the baseline reflectance R;, and
the rotational frequency N; = 50 Hz. For the value of N one set of write powers for the 4T mark is given: it contains three

values for the inner, middle and outer radius.
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Bytes 18 to 33 shall specify values such that the requirements of 11.5 and of clauses 25, 26, 27 and 28 are met (see table 6).

Byte 18

This byte shall specify the wavelength L}, in nanometres, as a number n between 0 and 255 such that
n =151

This byte shall be set to n = 137 for ODCs according to this International Standard.

Byte 19

This byte shall specify the reflectance R; (see 11.5.5) at wavelength L; as a number n such that
n =100 R;

Byte 20

This byte shall specify the rotational frequency Ny, in hertz, as a number n such that
n g N;

This byte shall be set to n = 50 for ODCs according to this International Standard.

Byte 21

This byte shall specify the maximum read power P; in milliwatts, for the User Zone as anumber n between 8 and 40 sucH that
n =20 P;

Bytes 22 to 24

These bytes pre not used and shall be set to (FF).

The followinlg bytes 25 to 27 shall specify the write power P,,, for 4T marks in milliwatts indicated by the manufacturer
disk (see 25,

n=

Byte 25

This byte shj

r =

Byte 26
This byte shj
r=
Byte 27
This byte sh;
r=

The followiy
bit indicated|

B3.2). Py, is expressed as a number n between 0 and 255 such that

5P,,

11 specify P, for

30 mm

1l specify P,y for

45 mm

1l specify Py for
60 mm

g bytes 28 to 30 shall specify the media thermal interaction E(th) in percent of the time period T of one C
by-the manufacturer of the disk (see 27.5). E(th) shall be expressed as a number n between 0 and 255 such t}

of the

hannel
at

n=

Byte 28

2 E(th)

This byte shall specify E(th) for

r=

Byte 29

30 mm

This byte shall be set to (FF).

Byte 30

This byte shall be set to (FF).
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Th followmg bytes 31 to 33 shall specify the write power P, for 2T marks in milliwatts indicated by the manufacturer (see

Byte 3]
This byjte shall specify P, for

Byte 3]
This byte shall specify Py, for

Bytes 34 to 43

These
Byte

This byte shall be set to (00)

Bytes
These
174.3

Bytes J

track o

of the |

These
Byte 3

This by
B5

Byte 3
This by

Bytes 386

This by
Bytes

4

r=45 mm

B

r=60 mm

ytes are not used and shall be set to (FF).

ytes are not used and shall be set to (FF).

System Information

f the User Zone. The total number of logical tracks in this zone equals the Logical Track Number of the last

bytes shall be set to (FF).
B4

te shall be set to (01) indicating the most significant byte of the number of the last logical track of the User Z

te shall be set to\(27) indicating the next most significant byte of the number of the last logical track of the U

ite shallsbe set to (D6) indicating the least significant byte of the number of the last logical track of the User 2
B87 to 399 : Reserved

80 to 386 are mandatory. Bytes 384 to 386 shall specify in binary notation the Logical Track Number of the

Jser Zone increased by 1. The Logical Track Number of the last logical track of the User Zone shall be 75 73
Bytes 380 to 383: Reserved

last logical
ogical track
4.

Lone.

ser Zone.

fone.

These

byTes shall be serto (FEY.

Bytes 400 to 479 : Reserved.

For Ty

pe WORM these bytes shall be set to (FF).

Bytes 480 to 511: Unspecified data

The contents of these bytes are not specified in this International Standard. They may contain an identification of the
manufacturer. They shall be ignored in interchange.

Bytes 512 to 1023: Reserved.
These bytes shall be set to (FF).
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Table 6 - Summary of media information

Category 7 Mandatory Optional or (FF) Mandatory (FF)
Media Parameter 0-15
Unspecified 16-17
L, &R, 18-19
N, Values 20-21, 25-28, 31-33, 22-24,29-30, 34-43, 45-47
44
Reserved 48 -383

Last track number | 384-386

Reserved 387-399

Reserved 400-479
for)Type WORM

[Unspecified 480-511

Reserved 512-1 023

18 Layout of the User Zone
18.1 General description of the User Zone

The User Zope consists of 1 024-byte sectors and has a data capacity per side of 1,3 Gbytes. Spare sectors and the non-usable
sectors are irjcluded in this figure..

The location|and size of the User Zone are specified in clause 17.

18.2 Divijsions of the User Zone

The User Zope shall include four Defect Management Areas (DMA), two at the beginning of the zone and two at the enfl. The
area between the two sets of DMAs is called the User Area.
The entire Uper Zone shall also be diyided into bands as a result of the ZCAV organization of the disk.

Each of thes¢ bands shall contain.the-same number of physical tracks. Each such band is divided into logical tracks which have

the same nurpber of sectors. The number of logical tracks per band decreases from band to band moving from the outer|radius
to the inner rpdius.

The hierarchy is thus:

17 sectors =1 logical track
1 485 to 2 970 logical tracks =1 band

765 physicaltracks =1 bamd

34 bands = the User Zone

The User Zone shall be divided into 34 bands numbered O to 33 as shown in table 7. Each band is made up of a Data Area and
a Primary Reserved Area (PRA). A Secondary Reserved Area (SRA) is also contained in Band 33. Reserved areas are used for
both replacements for defective sectors and for write power calibration.

18.2.1 Reserved Area Use

The spare sectors that are assigned as replacements for defective primary sectors are allocated beginning at the lowest track and
sector number of the PRA with subsequent assignments allocated to the next higher available track and sector number. The
reserved sectors used as calibration sectors are allocated beginning at the highest track and sector number of the PRA with
subsequent calibrations allocated to the next lower available sector track and sector number. The available sectors in the PRA
of a group are exhausted when there are no free sectors remaining between the two allocation processes. Further allocation of
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replacement or calibration sectors must be made from the Secondary Reserved Area (SRA). The sectors in the SRA are treated
in the same fashion i.e. replacement sectors are allocated from the beginning of the SRA increasing in address, and calibration
sectors are allocated from the end of the SRA in decreasing addresses.

In order to manage the allocation of reserved sectors used for replacements for defective primary sectors and sectors used for
the calibration process, a 12-byte Defect Management Pointer (DMP) is defined in each sector (in addition to the user data and
ECC). See 19.2.

18.3 User Area
The Data-frelds-in-the

The Usqr Area shall consist of a Write Once Read Many (WORM) Zone.

The Usdr Area shall begin with track 5. At the boundaries between bands, it shall not include the last 12 tracks of a pand, and it
shall nof include the first four tracks of the next band.

This Infernational Standard describes a single partitioning where the User Area shall be partitioned into 34 Groyps, each of
which r¢sides in one band (see 18.6.2).
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Table 7 - Layout of the User Zone after Initialization
34 Groups
DMAI and DMA2 p
A A
Band 0 GRPO Data Area
Band 1 GRPI Data Area
y
y
Band 2 GRP2 Data Area
Yy
4 User JWORM|[User
Band 31 Area| Zone || Zone
\ 4
A
Band 32 GRP32 Data Area
A
GRP33 Data Area
Band 33
Secondary Reserved Area
DMA3 and DMA4 v

fect Management Areas (DMAs)

The four Deffeet Management Areas contam information on the structure of the User Area and on the defect manageme ht. The

apact of

initializing the media at the time of manufacture as thlS w111 not permlt the user to choose the number of reserved sectors to be
allocated. Each DMA shall have a length of 42 sectors. The address of the first sector of each DMA is given by table 8.
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The unused sector that lies after DMA?2 and the unused sector that lies after DMA4, are reserved for future standardi

Each DMA shall contain a Disk Definition Structure.

18.5

The firs
of a tab|

initializ3tion.

The conl

The firs

data zone starts at sector number O of the track specified in byte 2 of the DST"

The firs

The resqrved area allocation option selected shall be recorded in theZDST in byte 6.

The firs
corresp

The st
address

Table 9

Table 8 - Location of the DMAs

DMA Number Track numbers Sector numbers
DMA 1 0 0
DMA 2 2 8
DMA3 75 722 0
DMA 4 75 724 8

6:1998 (E)

Disk Structure Table (DST)

sector of each DMA contains the Disk Structure Table (DST) after initialization of‘the-media. The DST s
le with a length of one sector which describes the location and length of the Reserved Area options seled

fents of the remaining sectors of the DMAs are ignored in interchange.

track of the data zone is the lowest numbered track not belonging totie DMA or the Secondary Reserved

track of the data area in each group is defined in table 11.

nding to the area allocation option selected shall beirécorded in the DST.

and size of the Secondary Reserved Area for-the three reserved area options are defined in table 11. Thd
d the number of tracks corresponding to the area allocation option selected shall recorded in the DST.

ummarizes the information that shall berecorded in each of the four DSTs.

zation.

hall consist
tted during

Area. The

track of the reserved area in each group for the three reserved area options are defined in table 11. The track number

start track
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Table 9 - Byte assignment of the Disk Structure Table (DST)

Byte Description
Number

00 (0A) DST Identifier

01 (0A) DST Identifier

02 (05) Track number of the first track of the first group

02 (10) Indicating that the pointer defect management has been used and that no Secondary Defect List has

beenrecorded-

04 (00) Number of groups MSB.

05 (22) Number of groups LSB.

06 (01), (02) or (04) Reserved Area Allocation Option Selected, 1x, 2x or 4x the default-Note that|this

selection affects the value of bytes 7 to 151 below as indicated in table 11.

07 (FF)

08 Group 0 Start track number of Primary Reserved Area (MSB) - See table 11,
09 Group 0 Start track number of Primary Reserved Area (Next MSB)

10 Group 0 Start track number of Primary Reserved Area (Next LSB)

11 Group 0 Start track number of Primary Reserved Area (LSB)

12 Group 1 Start track number of Primary Reserved Area (MSB)

13 Group 1 Start track number of Primary Reserved Area (Next MSB)

14 Group 1 Start track number of Primary Reserved Area (NextT:SB)

15 Group 1 Start track number of Primary Reserved Area (LSB)

136 Group 32 Start track number of Primary Reserved Area (MSB)

137 Group 32 Start track number of Primary Reserved Area (Next MSB)

13§ Group 32 Start track number of Primary Reserved Area (Next LSB)
139 Group 32 Start track number of Primary Resétved Area (LSB)
140 Group 33 Start track number of Primary-Reserved Area (MSB)
141 Group 33 Start track number of Primary Reserved Area (Next MSB)

142 Group 33 Start track number of . Pfimary Reserved Area (Next LSB)

143 Group 33 Start track number of Primary Reserved Area (LSB)

144 Secondary Reserved Area Start track number (MSB)

145 Secondary Reserved Area Start track number (Next MSB)

144 Secondary Reserved Area Start track number (Next LSB)

147 Secondary Resetrved Area Start track number (LSB)

144 Number of _seCtors in Secondary Reserved Area (MSB)

149 Numberof “sectors in Secondary Reserved Area (Next MSB)

15( Numbet.of sectors in Secondary Reserved Area (Next LSB)

151 Number of sectors in Secondary Reserved Area (LSB)

152 to|159 Shall contain the name of the manufacturer of the optical drive initializing this cartridge

160 to (167 Shall contain the serial number or identifier of the optical drive initializing this cartridge or if not
available (FF).

168 to 75 Strattcontaim thedate—amd-time of the-imitiatizationrof this cartridge trthefornm T dd-yy- i (two
bytes each) or if not available (FF).

176 10 179 Shall contain a random number generated by the optical drive initializing this cartridge. The drive
manufacturer must insure that no two identifiers generated by a specific manufacturer’s optical drive are
identical - the inclusion of the manufacturer’s name in the identifier will assure no identifiers will be
identical among drive manufacturers.

180 to 1023 | (FF)

18.6 Write Once Read Many (WORM) Zone

Type WORM shall contain a WORM Zone. The WORM Zone is intended for the user to write data into. The Data field of all
sectors in this zone shall not contain any embossed data.
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18.6.1 Location
The WORM Zone shall start from sector O of track 5 and extend to sector 17 of track 75 721.
18.6.2 Partitioning

During initialization of the disk, the WORM Zone shall be partitioned into 34 consecutive groups. Each of the groups within
the user area is partitioned into a Data Area and a Primary Reserved Area (see table 7). Band 33 additionally contains the
Secondary Reserved Area.

The Data Area is used for recording user data and the Primary Reserved Area is used for replacements of defective sectors
found in[the data area of this group and for writc power calibration.

The Secpndary Reserved Area is used for replacement of any defective sectors and for write power calibration-when| the sectors
in the P:Imary Reserved Area of a particular group have been exhausted.

The number of sectors in the Reserved area is variable such that the user may select the quantity appropriate for the particular
operating environment and media storage environment. For example, the user may choose the default'Reserved Area value ,
two timgs the default value, or four times the default value.

Table 1]l shows the data start tracks for each group. The Primary and Secondary Reserveéd’ Area start track and|number of
reserved tracks are also shown as a function of the Reserved Area Allocation Option seleeted by the user (1x, 2x, or #x).

19 Defect Management for WORM Media

Defectiye sectors on the disk shall be replaced by good sectors according to the defect management scheme described below,
which upes pointers imbedded in the replacement sector..

19.1 |Initialization of the disk

WORM]| media must be initialized before it is used. During initialization of the disks, the four DMAs are recorded and the
WORM]| Zone is partitioned into 34 groups. See Table 7.

19.2 |Defect Management Pointers.

The defect management scheme uses defect management\pointers (DMPs). This field in the data block consists pf 12 bytes
denoted| by Px,y (x=1,2,3 and y=1,2,3,4). The bytes are’used to specify the relationship between a replacement seqtor and the
replaced sector found defective. A defective sectoris a sector for which the ECC or the CRC has detected erroneops data that
cannot Be corrected. This relationship is expressed by pointers. Table 10 below shows the format of a pointer Px,y (y=1,2,3,4).

Table 10 - Format of a DMP for WORM Media

Byte 1 (Py1) Byte 2 (Py>) Byte 3 (Py3) Byte 4 (Py4)
MSB of track number Next MSB of track LSB of track number Sector number
number

There shall be three-pointers (P, P,y, and P3,) in each sector. In each data area sector, the pointers shall be recorded as
follows

o \Pointer P, , is Reserved, not specified by this International Standard, and ignored on interchange.
" Pointer P, is Reserved, not specified by this International Standard, and ignored on interchange.

In each replacement sector, the pointers shall be recorded as follows:

e Pointer P, specifies the address of this sector.
e Pointer P, specifies the address of the defective sector.
e Pointer P3 is Reserved, not specified by this International Standard, and ignored on interchange.

In each calibration sector, the pointers shall be recorded as follows:

¢ Pointer P, , is Reserved, not specified by this International Standard, and ignored on interchange.
o Pointer P, , is Reserved, not specified by this International Standard, and ignored on interchange.
¢ Pointer P3, is Reserved, not specified by this International Standard, and ignored on interchange.
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19.3  Write procedure

When writing sectors in the Data Area of a group, the three DMPs of these sectors are written at the same time. The pointers

P1y, P2y and P3 y are not specified. If a data sector in a group is found to be defective, it will be rewritten in the first available
spare sector of the Primary Reserved Area of this group.

If the reassignment fails, then the next available spare will be used to retry the reassignment. If a replacement sector is later
found to be defective, the next available spare will be used as a replacement. In both cases, the DMP in the replacement sector
shall contain the address of the original defective data area sector. If there are no spare sectors left in this group, the defective

sector will brﬂxwmmmw&md@wmﬂ Arca
19.3.1 Rea Procedure

If an uncorrgctable read error occurs when reading any data sectors of a group, all of the written spare sectors 6f.the Pfimary
Reserved Arpa of the group must be searched for a replacement sector. If a replacement sector is not found in the Pfimary

Reserved Arga, then all of the written spare sectors of the Secondary Reserved Area must be searched. If 4\replacement|sector
is not found,|a permanent read error has been encountered.
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Default 2 x Default 4 x Default
Group Data Reserve No. of Reserve No. of Reserve No. of
Start Area start tracks Area start tracks Area start tracks
Track track track track
0 00005 02884 74 02810 148 02663 295
1 02974 05810 73 05738 145 05592 291
Z 03899 08691 12 08620 143 08477 286
3 08779 11528 70 11457 141 11316 282
4 11614 14319 69 14249 139 14111 277
5 14404 17065 68 16997 136 16860 273
6 17149 19766 67 19699 134 19565 268
7 19849 22422 66 22356 132 22224 264
8 22504 25033 65 24968 130 24839 259
9 25114 27599 64 27535 128 27408 255
10 27679 30120 63 30058 125 29932 251
11 30199 32596 62 32535 123 32412 246
12 32674 35028 60 34967 121 34846 242
13 35104 37414 59 37354 119 37236 237
14 37489 39755 58 39697 116 39580 233
15 39829 42051 57 41994 114 41880 228
16 42124 44302 56 44246 112 44134 224
17 44374 46508 55 46453 110 46344 219
18 46579 48669 54 48616 107 48508 215
19 48739 50785 53 50733 105 50628 210
20 50854 52857 51 52805 103 52702 206
21 52924 54883 50 54832 101 54732 201
22 54949 56864 49 56815 98 56716 197
23 56929 58800 48 58752 96 58656 192
24 58864 60691 47 60644 94 60550 188
25 60754 62537 46 62491 92 62400 183
26 62599 64338 45 64294 89 64204 179
27 64399 66094 44 66051 87 65964 174
28 66154 67806 42 67763 85 67678 170
29 67864 69472 41 69430 83 69347 166
30 69529 71093 40 71052 81 70972 161
31 71149 72669 39 72630 78 72551 157
32 72724 74200 38 74162 76 74086 152
33 74254 75591 37 75460 74 75198 148
Secondary 75628 94 75534 188 75346 376
Reserved
Area
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20

Section 4 - Characteristics of embossed information

Method of testing

©ISO/IEC

The format of the embossed information on the disk is defined in clauses 13 to 18. Clauses 21 to 24 specify the requirements
for the signals from grooves, Headers, embossed data, and Control Track PEP marks, as obtained when using the Reference
Drive specified in clause 9.

Clauses 21 to 24 specify the average quality of the embossed information over the sector recorded according to the sector

format defined—in—elause—15—and—6—Foealdeviations—{rom—the—speeifred vu}uuo, called—defects—can—cause—trackin
|4 B &

erroneous Headers, or errors in the Data fields. These errors are covered in section 6.

20.1 Environment

All signals specified in clauses 21 to 24 shall be within their specified ranges with the cariridge in any envir@ninént in the

of allowed operating environments defined in 8.1.2.

20.2 Usqg of the Reference Drive

All signals §

have the foll

pecified in clauses 21 to 24 shall be measured in the indicated Channels of the Refefence Drive. The driv
bwing characteristics for the purpose of these tests.

20.2.1 Optiics and mechanics

The focused

optical beam shall have the properties defined in 9.2 a) to f). The disk shall.rotate as specified in 9.5.

20.2.2 Read power

The read po|

ctatad 70neg
SLAalvVuU LVULNIVO

a) PEP Zon|
The read
b) SFP Zon
The read

c) User zon|

The read
20.2.3 Re

The drive s
Channel shaj

;

wer is the optical power incident at the entrance surface, usedwhen reading, and is specified as follows

power shall not exceed the value specified in 17.3.

147

power shall not exceed the value given in byte'6 of the PEP Zone (see 17.3.2.1.4).
S

power shall not exceed the value given in byte 21 of the SFP Zone (see 17.4.2).

d Channels

all have a read Channel, in which the total amount of light in the exit pupil of the objective lens is measure
1 have the implementation.as given by Channel 1 in 9.1.

20.2.4 Tracking

During the n
e m

from the rec

heasurement of the/signals, the focus of the optical beam shall have an axial deviation of not more than
« (axial) =038 pm

pbrding layer, and it shall have a radial deviation of not more than

€ m,

<radial) = 0,11 pm

ITOrS,

range

e shall

for the

. This

from the centre of a track.

The radial tracking servo used for this measurement requires a higher performance than that specified in 11.4.8.

20.3 Definition of signals

Figure 23 shows the signals specified in clauses 21 to 24.

All signals are linearly related to currents through a photodiode detector, and are therefore linearly related to the optical power

falling on th

e detector.

Channel 1 is the sum of the two photo detectors in the optical system (see 9.1) as processed by the peakhold circuit and low
pass filter described in Annex N. Iy and I indicate the maximum and minimum signals of Channel 1, respectively, when the
beam crosses the tracks in grooved areas without embossed Recording fields (see figure 23b). o, and I indicate the
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maximum and minimum signals of the upper envelope of Channel 1, respectively, when the beam crosses the tracks in areas
containing embossed Headers and embossed Recording fields (see figure 23b).

Iy d I are the outputs of the two halves of the split photodiode detector in the tracking Channel (see 9.1 and figure 23a).

Grooved areas Areas containing
without_ embossed »le embossed Headers
Recording Fields and embossed Recording Fields
Beam
on Ignd
Light beam
+ -
(1) A -

l 1 2 \
0 Level W U O \J

Bear across tracks

96-4063-8

Figure 23a - Signals from grooves in the tracking Channel

Grooved areas Areas containing
w1thout_ emb_ossed embossed Headers
Recording Fields and embossed Recording Fields
Beam
on land /\ ﬂ A /
\ ‘ )
/ /
oL /
4 lOG /Channel 1
0 Level

Beam across tracks

96-0063-A

Figure 23b - Signals from grooves in Channel 1

A
A

Sector Mark ‘ VFO AM, ID, PA
- <

b | e
I

grooved area \
O
l 0 Level

without
Figure 23c - Signals from Headers in Channel 1

embossed data  /

96-0066-A

Figure 23 - Illustration of the various parameters for read characteristics
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21 Signal from grooves

The signals (I | + 1 2) and ({7 1) shall be filtered using a 5th order Bessel filter with a cut-off frequency of 1,0 MHz such that
frequencies above 1 MHz are attenuated by at least 40 dB thereby eliminating the effect of modulation due to embossed marks.
21.1  Cross-track signal

The cross-track signal is the sinusoidal sum signal Channel 1 in the Read Channel, when the focus of the optical beam crosses
the tracks (see annex N). The signal can be used by the drive to locate the centre of the tracks. The peak-to-peak value of the
cross-track signal shall meet the following requirements when measured according to annex N.

a) The peakfto-peak value of the upper envelope of the cross-track signal in areas containing embossed Headers and.émipossed
Recording fields:

Parallel golarization
0,13 < (Io.'—1og')/ 1o < 0,60
b) The peakito-peak value of the cross-track signal in grooved areas in the Formatted Zone
Parallel golarization
020< (Lo —1og)/ 15 < 0,60
Over the whole disk this ratio shall not vary by more than 3 dB.

21.2 Pujlh-pull signal
The push-p

1 signal is the sinusoidal difference signal (/1 - I ) in the tracking-Channel, when the focus of the optical| beam

crosses the tracks. The signal can be used by the drive for radial tracking.“Fhe peak-to-peak value of the push-pull signal shall
meet the follpwing requirements

a) in grooved areas with embossed headers and recording fields in the Formatted Zone:
Parallel Folarization
025 <( LI1-I; )/ (I1 + 1)< 0,70
b) in groovgd areas in the Formatted Zone:
Parallel golarization
0,45 <(L-IN)/ U+ 1)< 0,90

where (II] - byl) is the peak-to-peak amplitude of the differential output of the two halves of the split photodiode detector|in the
Tracking Channel.

21.3 Divided push-pull signal

The first teym of the divided/push-pull signal is the peak-to-peak amplitude derived from the instantaneous level pof the
differential qutput (/,-I,)from the split photodiode detector when the light beam crosses the unrecorded or embossed recprding
fields of gropved tracks divided by the instantaneous level of the sum output (I;+ I,) from the split photodiode detectoy when
the light beajn crosses these areas.

The second |tetm"of the divided push-pull signal is the ratio of the minimum peak-to-peak amplitude derived from the
instantaneous—evet-of-the-differentiat-output-t/=7;)divided-by the-instantameous tevetof the-surmourpur (f{F1y) fromthe split
photodiode detector when the light beam crosses the embossed recording fields area of grooved tracks to maximum peak-to-
peak amplitude derived from the instantaneous level of the differential output (/;-I,) divided by the instantaneous level of the

sum output (/;+I;) from the split photodiode detector when the light beam crosses the embossed recording fields of grooved
tracks.

The split photodiode detector separator shall be parallel to the projected track axis. In this measurement, the I, and I, signals
shall be provided by the split photodiode detector. The tracking servo shall be operating in open-loop mode during this
measurement.

The first term shall meet the following requirements in areas with embossed Recording fields:

Parallel polarization
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0.5 <1y -Ip Wy +p)pp < 1,1

The first term shall meet the following requirements in areas without embossed Recording fields:

Parallel polarization
0,55 <[(I1 -Ip))(y +Ip )]pp <1,2

The second term shall satisfy

[y I My D))o M I V(L )] > 07

214 ([Phase depth
The phage depth of the grooves equals

nxd
A

x 360"

where:

n is thefindex of refraction of the substrate
d is the groove depth
A is the|wavelength

The phase depth shall be less than 180°.

21.5 |Track location
The tradks are located at those places on the disk where (/] - I3) equals.Q'and (/1+/2) has its maximum value.

22 Signals from Headers

The signal obtained from the embossed Headers shall be measured in Channel 1 of the Reference Drive.

The signal from an embossed mark in the recording layer is' defined as the peak-to-peak value of the modulation of the signal in

Channe] 1 caused by the mark when the beam follows awecorded track (see figure 23c)

22.1 |Sector Mark Signals

The signal Iy, from the Sector Mark shall meet the requirement

0,45 <1 gy /I, £0,95

22.2 |VFO signals

The signal /¢, from the marksin VFO1 and VFO2 fields shall meet the requirement
0,18 < Iyfg /Ip1, < 0,90

where I§£g is the peaksto-peak amplitude of the read signal from the VFO area.

In additjon, the condition

Lyto ! Ipmax >0,30

h 11 bn caficfhad uathin anoch cacnt whara ictha cignal wuath o it o lee A0 2o el oo 4 £
sha. csatiStea-withih-eacSector—where TPITIaX 1S tHe—Sig R Wi maXimum-ampitaac mnatrseetor ot pre-rec

signals of I, defined in 22.3 and Iyfy is the peak-to-peak amplitude of the read signal from the VFO area.
22.3 Address Mark, ID and PA signals

The signal Ip from the marks in these fields shall meet the requirements:
0921,/1Ip. 20,18

Ipmin / Ipmax 20,30

orded mark

The second requirement applies over any Header. Ipmin and Ipmax are signals with minimum and maximum amplitude in these

fields.
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22.4 Timing jitter

The header signal shall be read and detected using the read Channel circuit defined in annex H under the conditions specified in
20.2.2. The timing jitter Jt(H) and the edge shift St(H) shall be measured according to the procedure in annex J shall meet the

following requirements

tq-
w.

Jt(H) < (0,10) T

St(H) < 0,10

T

©ISO/IEC

where T is the Channel clock period, Jt(H) is the standard deviation (sigma) of the difference between the length of mark or

space and th|
lengths and
illustrated in|

All the time|interval samples detected from the Header signals on the recording layer shall satisfy the condition of bot
and St(H).
23  Signals from embossed Recording fields
23.1 Sigpal amplitude
The Recording fields of all sectors in the SFP zones shall contain embossed marks. Thé-signals from these marks s
measured inf Channel 1 (see 9.1). Acceptable defects of the marks are specified in settion 6. The signal from all em
Recording fields is defined as the peak-to-peak value of the modulation of the signal:
The signal /p from marks in the Recording fields of the SFP Zone shall meet the-following requirements:

0,9 > Ip / IOL > 0,18

I ). /1 20,30

pmin pmax

£ mean value of each n T mark or n T space, and St(H) 1s the difference between the mean value of the md

the ideal iength of each mark or space. The ideal iength corresponds to n» Channel bit times T. Jt(and
figure J.1.

asured
St are

L. TL/1TN
1 Jt(I1)

hall be
bossed

The last reqiirement applies over Recording fields. Ipmin and Jgmax are the signals with minimum and maximum amplitude in

the Recordir

g field of a sector.

23.2 Madulation method offset

Procedure

Read and dg
threshold frg

Measure the
1
p,
The measur:
offset for an

tect the data signal using the read channel circuit defined in annex H under the conditions given in 20.2

ctional value may be varied in this\test to compensate for edge motion of the marks due to parameter variatiq

detected signal in two ways.using a time interval analyzer:

) the mean leading-to-trailing edge (mark) lengths; and
) the mean trailing=fo-leading edge (space) lengths.

ement shall béumade using 10 independent time interval samples on several tracks at each testing locatid
y desired run(of length n is the absolute value of the difference of the detected signal length Ly, minus 7 times T.

Adjust the threshold-levél once for both measurements to minimize the worst case offset for this radial position and exprd

a percentagg

2. The
ns.

n. The

ss it as

of the’Channel bit time T. The modulation method offset Oy is the maximum percentage offset over all n and

over all radirzll positions R.

L - nT‘

T

__max
“nR

0 x 100 (%)

mod

The modulation method offset Oy o4 shall be less than 10% of the time period T of one Channel bit.
23.3 Timing Jitter

The embossed data signal shall be read and detected using the read Channel circuit defined in annex H under the conditions
specified in 20.2.2. The timing jitter Jtq shall be measured according to the procedure in annex J and shall meet the following

requirement:

Jtg<(0,10) T
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where T is the Channel clock period and Jt, is the standard deviation (sigma) of the difference between the measured length of
mark or space and the mean value of each nT mark or nT space. The ideal length corresponds to n Channel bit times T and Jt
are illustrated in Annex J, figure J.1.

All the time interval samples detected from the embossed data signals on the recording layer shall satisfy the former conditions
of Jtg.

23.4 Byte Errors

The embossed data in a sector as read in Channel 1 shall not contain any byte errors that cannot be corrected by the error

: h I el = o Yo Ma e
correctiomr acCInIca 1T 26277

24 Signals from Control Track PEP marks

The density of tracks and the shape of marks in the PEP Zone shall be such that the cross-track loss meet§ the requirpment

I m max

/=< 20
m min

The signal 7 is obtained from Channel 1 (see 9.1). The signal I, is the maximum amplitude in a group of thre¢ successive
marks. [/ max i the maximum value and Iy, iy is the minimum value of I, obtained over‘one physical track. I, jnax shall be
greater [than 0,4 I , where [, is the signal obtained from Channel 1 in an unrecorded utigfooved area of the PEP zong. The effect
of defefts shall bé ignored.

o
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Figure 24 - Path of the laser beam when crossing tracks and the resulting PEP signals
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Section 5 - Characteristics of the recording layer

25 Method of testing

Clauses 26 to 28 describe a series of tests to assess the properties of the Recording layer, as used for writing and reading data.
The tests shall be performed in the Recording field of the sectors in the WORM Zone. The write and read operations necessary
for the tests shall be made on the same Reference Drive.

Clauses 26 to 28 specify only the average quality of the recording layer. Local deviations from the specified values, called
defects, can

- 11 L . N 1 : pa
WIIL PIOUICIILS.  TIICU UTITLLS AU LUVETTU I STCTTOIT U,

All signals ip clauses 26 to 28 shall be within their specified ranges with the cartridge in any environment-in the ragge of
allowed operfting environments defined in 8.1.2.

25.2 Reference Drive

The write tedts described in clauses 26 to 28 shall be measured in Channel 1 of the Reference Drive. {The drive shall haye the
following characteristics for the purpose of these tests.

25.2.1 Optics and mechanics
The focused pptical beam shall have the properties defined in 9.2 a) to f). The disk shall fotate as specified in 9.5.
25.2.2 Read power

The optical power incident on the entrance surface of the disk and used for¢teading the information shall be in the |range
specified in 30.2.2.

25.2.3 Readl Channel

The Referenge Drive shall have a Read Channel which can detect marks in the recording layer. This Channel shall hgve an
implementation equivalent to that given by Channel 1 in 9.3

The edge pogitions in time shall be measured for testing purposes by a threshold detection method. The threshold vdlue is
referenced to the centre of the peak-to-peak envelope of the teéadback signal. The positive peak and negative peak signals|of the
envelope cirduit (see annex L) shall each contain a singlelpole filter with a -3 dB roll-off point at 50 kHz.

Nominally the threshold value shall be zero if th€ laser power calibration is perfect and there are no parameter varigtions.
However, in fome measurements the threshold value may have to be adjusted to minimize the effects of mark size changgs due
to parameter [variations during writing.

25.2.4 Tra¢king
During the measurement of the signals, the focus of the optical beam shall follow the tracks as specified in 20.2.4.
25.2.5 Signal detection for testing purposes

The signal fiom the Read Channel is not equalized before detection. The signal shall be rolled off with a 3-pole Buttegworth
filter with a put-off frequency of half the Channel clock frequency of the band being tested. All read testing is perforthed at
3 000 rpm.

Nominally tﬁ[e threshold value shall be zero if the laser power calibration is perfect and there are no parameter varijtions.

However, in some measurements the threshold value may have to be adjusted to minimize the effects of mark size changgs due
to parameter vafiations-during-writing

25.3 Write conditions
The requirement for all tests shall be met over the operating environment except where otherwise noted.

25.3.1 Write pulse and power

Marks are recorded on the disk by pulses of optical power superimposed onto a specified bias power of 0,5 mW % 0,05 mW at
the test rotational frequency .

The pulse shape for the purpose of testing will be a nominally rectangular pulse as shown in annex K with duration 7p and
power Pw .

Tp is the full width, half maximum duration of the light pulse. 7p shall be measured by a high speed photo detector at the output
of the laser. Tp shall be 20,0 ns + 0,2 ns with a 10% to 90% rise and fall time of less than 3 ns.
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The measurement of laser power shall be done in pulsed operation by averaging, for example one pulse every 50 ns, using a
spherical radiometer. The averaging method of measuring the laser power will minimize the accumulation of pulse width and
pulse amplitude tolerances.

The value of Py, used in any media tests shall be the one measured for that particular piece of media using the method in
25.3.2. Values within 5% of Py, that were measured by the media manufacturer when using a pulse width of exactly 20 ns at
radii 30 mm, 45 mm, and 60 mm on their typical media shall be recorded in the SFP zone.

2T, 4T and 8T marks are used in all media tests. The 2T mark shall be formed with a single 20 ns pulse that starts at the

beginning of a Channel clock period. The 4T and 8T marks are formed with two and four identical zone pulses. respectively,
each starting at the beginning of a Channel clock period, and spaced exactly two Channel clock periods apart. All

have the same power Py, and duration T,

25.3.2

p
Pulse power determination

The following procedure shall be used by the media manufacturer to measure the value of the 4 T pulse powe
recorded in the SFP zone.

Write several tracks at 30, 45 and 60 mm radii of the disk under test by repeatedly writing the, following test pattern
Run Length: 2T 6T 4T 6T
Mark o Space: M S M S

The redording shall be done at a media temperature of 25 © C + 19 C, at the test rpm.

pulses shall

1 Py, that is

Read and detect the readback signal with the detection method given in 25.2.5. Adjust focus for maximum readback signal

amplity

Vary fgcus £ 0,25 um and check output for best E(th).

Measus
interval

interval samples on several tracks at each radial location. Nete' that the 6T distribution on the TIA will in general

de of the 2T mark and set the threshold value at 50% of the peak-to<peak signal amplitude from the 4T mark]for the test.

e the average distance between edges, namely L2, L4, and’L6 for the 2T, 4T and 6T runs respectively, ysing a time
analyzer (TIA) repeated for 30 mm, 45 mm, and 60 mm radii. Averaging should be done using 10° independent time

be bimodal.

The arhount of bimodality depends on the thermal properties of the media. The value of L6 is the same of this bimodal
distribytion.
Adjust|the Py, power so that L6 is as close to 6T as possible. Since the length of L6 can be minimized at two pojnts, the Py,

power

25.3.3

The pullse power Pw is the upper bound, of the power required to form 4T marks as a function of pulse duration Tp,.

by the

where

recorded in the SFP zone shall be at a point where L6 is decreasing in length as write power is increased.

Media power sensitivity

. . . P
Feciprocity relationship:

10 ns < Tp </60ns,

otherwjise Py=" 4 mW.

The fo

Tp

lowing formula shall be used by the media manufacturer to measure the value of the media power sensitivit

C=P, ——T"‘/T:
T, +T,

and Py, data from 25.3.2:

The value for C shall be less than 25 at radii 30 mm, 45 mm, and 60 mm.

254

Definition of signals

Py, 1s given

C using the

The signals in Channel 2 are linearly related to the difference between the currents through the photodiode detectors Kj and Kp,
and are therefore linearly related to the optical power falling on the detectors (see 9.1).
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26 Imbalance of difference signal

The imbalance of the difference signal is the ratio of the amplitude of the signal in Channel 2 divided by the amplitude of the
signal in Channel 1 measured over one revolutlon of the disk in an unwritten track. (Note that the gains for Channel 1 and
CThaonnal ) ha aniia Th hnca ratardar tha Aantical cugtas e Qo O1 f a1

-1 e PP,
Channelr 2 must oe C\.luax} 1nc yuaov retaraer in the Upular SysSicCiii )uau UC ul Luc ucuual pUbluUll (OcC F.1 Opucs O

reference drive). Imbalance can be caused by birefringence of the disk.
I

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

27.1 Resplution

T. iq tha naall o
‘L A0 Ui P\:CIJS wr

e
conditions given in 25.
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aces whlien under the congitions
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z, and-read under the corndition

The resolutign Iyy/I} (see figure 25) shall not be less than 0,30 within any sector. It shall.aigb vary by more than * 0,10 pver a
track.

Figure25 - Definition of IL and IH

84-0132-A

27.2 Nargrow-band signal-to-noise ratio

The narrow-pand signal-to-noise ratio ig the'ratio of the signal level to the noise level of a specified pattern, measurdd in a
30 kHz bandwidth. It shall be determified-as follows.

Write a serigs of 2T marks followed-by 2T spaces in the Recording field of a series of sectors at a frequency fy of the Bighest
frequency allowed by the RLI(1;7) code for each zone + 0,1 MHz. The write conditions shall be as specified in 25.3.1.

Read the Recording fields,in Channel 1 with the Read Channel specified in annex H under the conditions specified ip 25.2
using a specfrum analyzer with a bandwidth of 30 kHz. Measure the amplitudes of the signal and the noise at the frequendy fj as
indicated in figure 26, The measurements shall be corrected for the effect of the Header fields and for any instrumentatiop error
in order to optain the value for the Recording field only.

The narrow-lband ngnal_fn_nnmp ratiois

20log signal level

1 .
% noise level

The narrow band signal-to-noise ratio shall be greater than 45 dB for all tracks in any sector in the User Zone for all phase
differences between -15° and +15° in the optical system as defined in 9.1.

Note - 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.
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27.3

The crj

These

27.3.1

For WIORM tracks the test on cross-talk shall be carried outcen any group of five adjacent unrecorded phy
designated (n-2), (n-1), n, (n+1), (n+2), in the WORM Zone.

Write

sectory in track n. The write conditions shall be as speeified in 25.3.
Read the Recording fields of the sectors in the tracks (n-1),n and (n+1) under the conditions specified in 25.2.2 and

The crpss-talk from a track » to track (n-1) and to track (n+1) shall be lower than -26 dB.

27.4

The tirping jitter can be obtained from the TIA data in clause 25.3.2. Measure the length in time of the leading-to-

of the
measu

each radial location.

The vdlue of timing jitfer/(due to the media) shall be less than 7,5 % of the time period T of one Channel bit for 1
40 mm}, and 60 mmn;

27.5

Amplitude __Signal level
A //

-

86:1998 (E)

_ Noise level
_

e

AN

7
/

----k---------

> Frequency

S

95-0051-A

Figure 26 - Amplitude versus frequency for the WORM -optical signal

Cross-talk ratio

WORM track test method

h series of 2T marks followed by 2T spaces at a fréquency f1 for each zone + 0,1 MHz in the Recording

Timing Jitter

detected data from the 4T mark (L4) with the TIA. The timing jitter is the standard deviation (one si
ed time interval L4. Thé.measurements shall be made using 10° independent time interval samples on sevq

Media'thermal interaction

bss-talk ratio definition and measurement procedure describe the entities to be measured in terms of phypical tracks.
physical tracks can consist of one or more logical tracks (see 13).)The number of logical tracks invglved in the
measuffement must be adjusted for the Band in which the measurement is made.

sical tracks,

field of the

25.2.3.

trailing edge
gma) of the
eral tracks at

adii 30 mm,

The fdllowing formulas shall be used by the media manufacturer to measure the value of the media thermal interaction that is

recorded-in the SFP zone..

The formulas use the L2, L4, and L6 measurement data from 25.3.2.

First ¢

alculate the effective Channel clock period T of the measurements:

L2+L4+2%xL6
T=——""7""—
18

This T shall be checked to make sure that it has the correct value for the band in which recording is performed.

Calculate and record the thermal interaction error E(th) using the following formula:

(L4A-12-2%T)
E(th) = ; x 100 % of T
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The value shall be 5% < E(th) £ 17% of the Channel clock period T at R = 30 mm.

Section 6 - Characteristics of user data

28 Method of testing

Clauses 29 and 30 describe a series of measurements to test conformance of the user data on the disk with this International
Standard. It checks the legibility of both embossed and user-written data. The data is assumed to be arbitrary. The user-written
data may have been written by any drive in any environment. The read tests shall be performed on the Reference Drive.

Whereas claxllses 20 to 28 disregard defects, clauses 29 and 30 include them as unavoidable deterioration of the read-s
The gravity of a defect is determined by the correctability of the ensuing errors by the Error Detection and Correction-cix
the read Channel defined below. The requirements in clauses 29 and 30 define a minimum quality of the data, necess
data interchahge.

28.1 Eny

All signals specified in clauses 29 and 30 shall be within their specified ranges with the cartridge/in any environment
range of alldwed operating environments defined in 8.1.2. It is recommended that before testirig’the entrance surface
optical disk ghall be cleaned according to the instructions of the manufacturer of the disk.

28.2 Ref]

All signals s
have the foll

28.2.1 Opt|
The focused

28.2.2 Rea

The optical {
in 20.2.2.

gnals.
cuit in
iry for

ironment

in the
of the

erence Drive

pbecified in clauses 29 and 30 shall be measured in the indicated Channels‘of the Reference Drive. The driv
bwing characteristics for the purpose of these tests:

e shall

ics and mechanics
optical beam shall have the properties specified in 9.2 a) to f)¢The disk shall rotate as specified in 9.5.
d power

ower incident on the entrance surface of the disk (used\for reading the information) shall be in the range spgcified

28.2.3 Rea
The read am

28.2.4 Mar

The signals
The output s
their thresho

d amplifiers
plifiers after the photodiode detectors in Channels 1 and 2 shall be as specified in 9.3.
k Quality

rom both read amplifiers shall beyconverted from analog to binary with an edge detector as defined in an
ignals from Channel 1 shall be-filtered without equalization with the specified low-pass filter, and comparg

hex H.
d with

d levels of the comparator which shall be between 0,25 and 0,75 for the threshold fractional values. The thy
e adjusted to minimize the maximum offset (or bias) of the mark and space intervals from their desired (o
3T, ..., 7T, 8 T. Thé-eutput signals from the comparator are converted to binary signals with the edge detg

eshold
T true)
ECtor.

levels shall }
values of 2 7]

Mark interv4ls and space intepvals‘are equal to leading-to-trailing edge intervals and trailing-to-leading intervals respectively.

The modulation method offset Omoq in this section means the minimized maximum offset of the mark and space in|
measured with the output signals from the edge detectors, and it shall be expressed as a percentage of the Channel bit
Measurement procedure (refer to Channel 2 of annex H) shall be as follows: (See also annex L).

tervals
me T.

a) Measure |using, a time interval analyzer mean values of all mark and spac

e intervals separately from the user dafa, and

,8T.

b) Adjust the threshold level of the comparator in order to minimize the maximum offset observed in a). Finally, the observed
maximum offset is the modulation method offset O od of the objective user data.

The timing jitter in this section is defined as the standard deviation of the separately measured 2 T, 3 T, ..., 7 T, 8 T mark and
space intervals excluding outlying observations by defects, using a time interval analyzer with the output signals from the edge
detector of the marks and spaces in a sector excluding the modulation method offset. Therefore, independent interval samples
for this measurement are limited by the number of marks and spaces in a sector. The timing jitters shall be expressed as a
percentage of Channel bit time T.

The converter for Channel 1 shall operate correctly for analog signals from embossed marks with amplitudes as determined by
clauses 22 and 23.
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The converter for Channel 1 shall also operate correctly for analog signals from user-written marks with an amplitude as

Aatnwmainmad o Alavigea OK
acicliiiiacyu Uy viaudsuv L.

28.2.5 Channel bit clock

The signals from the analog-to-binary converters shall be virtually locked to the Channel bit clock/clocks which
provides/provide the Channel bit windows of 0,70 T effective width for timing the leading and/or trailing edges of the binary
signals. Channel bit clock/clocks shall be adjusted in order to minimize the accumulated value/values of the timing errors of the
leading to leading, leading to trailing, trailing to leading, and trailing to trailing edges from the Channel bit clock/clocks.

28.2.6 rBinary-to-digital-converters

The binjary signals shail be correctly converted to the data bytes with the binary-to-digital converters based on the-s¢ctor format
and the|recording code defined in clauses 15 and 16.

T rezenme nrmemennds nee
AL 1ULl Lulriculuvuil

Correcfion of errors in the data bytes shall be carried out by an error detection and correction systetn.based on the flefinition in
F.2 and F.3 of annex F.

> optical beam shall follow the tracks @s'specified in 20.2.4.

29 Minimum quality of a sector

This clause specifies the minimum quality of the Header and Recording field-0f a sector as required for interchangg¢ of the data
contained in that sector. The quality shall be measured on the Reference Drive/specified in 28.2.

A byte jerror occurs when one or more bits in a byte have a wrong setting; as detected by ECC and/or CRC circuits.

29.1 | Headers
29.1.1 | Sector Mark

At least three of the five long marks of the Sector Mark shall have the timing specified in 15.2 and the signals sHall have the
amplityde specified in 22.1.

29.1.2 | ID fields

At least one of the two ID fields in a Header-read in Channel 1 shall not have any byte errors, as checked by the[lCRC in the
field.

29.2 | User-written data
29.2.1| Recording field

The flqg field shall start at 60'Channel bits = 6 Channel bits from the end of the pre-formatted header. If an ALPC field is
recordgd, it shall start 144.Channel bits = 6 Channel bits from the end of the pre-formatted header. The VFO; field [shall start at

216 Channel bits = 6 Channel bits from the end of the pre-formatted header. The Data field shall end at 240 Channel bits + 84
Channg¢l bits from thé\€nd of the sector.

29.2.2 | Byte errors

The user-written data in a sector as read in Channel 1 shall not contain any byte errors that cannot be corrected |by the error
correction defined in 28.2.7.

29.2.3 Modulation method offset

The user-written marks in a sector as read in Channel 1 shall have a modulation method offset Od less than 10 % of the time
period T of one Channel bit.

29.2.4 Timing jitter

The user-written marks in a sector as read in Channel 1 shall have timing jitters due to the media less than 7,5% of the time
period T of one Channel bit.

30 Data interchange requirements

A disk offered for interchange of data shall comply with the following requirements. (See annex M.)
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30.1 Tracking
The focus of the optical beam shall not jump tracks unintentionally.

30.2 User-written data

Any sector written in the WORM Zone that does not comply with 29.2 shall have been replaced according to the rules of the
defect management as defined in clause 19.

30.3 Quality of disk

The quality gf-tiredsk s Teftectednrthemumber-of reptacedsectors i the-W-ORM Zomre —FhisIntermatiomat-Stamdard-atiows a

maximum of [10 000 replaced sectors per side (see clause 19) for the default value of the Reserved Area Allocation optioh. See
table 9.
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The clasification of air cleanliness is based on a particle count with a maximum allowable number of specified mir
particlep per unit volume, and on a statistical average particle size distribution.

1

ine

The pa:lticle count shall not exceed a total of 3 500 000 particles per cubic metre of a size 0,5 um orlarger.

The st

metre of a size of 0,5 pum or larger are allowed, but only 25 000 particles per cubic metre of asize of 5,0 um or large

It shall|be recognized that single sample distribution may deviate from this curve because of local or temporary
Counts[below 350 000 particles per cubic metre are unreliable except when a large nimber of a samplings is taken.

A2

Annex A
(normative)

Air cleanliness class 100 000

ISO/IEC 15486:1998 (E)

AAARASANFAR

istical average particle size distribution is given in figure A.1 Class 100 000 means tiat,3 500 000 particl

Test method

imum sized

ES per cubic

s

conditions.

For particles of size in the range 0,5 pm to 5,0 pm, equipment employing light-scattering principles shall be used. The air in the

controlled environment is sampled at a known flow rate. Particles<contained in the sampled air are passed

through an

illumingted sensing zone in the optical chamber of the instrument. Light scattered by individual particles is received by a photo
detector which converts the light pulses into electrical current(pilses. An electronic system relates the pulse hgight to the
particld size and counts the pulses such that the number of particles in relation to particle size is registered or displayed.

100 000 000

10,000 000

1 000 000 \
100 000 \

10 000 \

3

\

[otal number of partielesper m equal to, or
breater than, the stated partiele size.

1 000 \

\

0,1 051 510 100 1000

Particle size in micrometres

100

94-109-8

Figure A.1 - Particle size distribution curve
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B.1

B.2

B.3

B4

74
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Annex B
(normative)

Edge distortion test

made by causing the cartridge to pass through the vertical slot of a gauge while applying a specified force'in addition

Thqdistortion test checks if the case is free from unacceptable distortion and protrusions along its edges. Theltest is
to the gravitational pull.

Thel gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner{surfaces shall be
polished to a surface finish of 5 pm peak-to-peak.

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

Al=155,0 mm

B=136,0 mm = 0,1 mm
d=10,0mm + 0,1 mm

0 =11,40 mm = 0,01 mm
E = 11,60 mm min.

When the cartridge is inserted vertically into the gauge, a vertical dewnward force F of 2,7 N maximum, applied to
the center of the top edge of the cartridge, shall cause the cartridge to pass through the gauge.
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Figure B.1 - Distortion gauge
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C.1 The

Compliance test

ompliance test checks the flatness and flexibility of the case by forcing the four reference surfaces

cartrifige into a plane.

C.2 The
C.3 The

Ipcation of the four reference surfaces S1, S2, S3 and S4 is defined in clause 10.5.4 and figure 5.

fest gauge consists of a base plate on which four posts P1, P2, P3 and P4 are fixed so asto*correspond

surfages S1, S2, S3 and S4 respectively (see figure C.1). The dimensions are as follows (see figure C.2):

Posts{P1 and P2

Daz

Db =

Ha=
Hb =

K SN mm 2 00N
D,JuU Il = u,u

—

o
A

+ 0,00 mm
4,00 mm
- 0,02 mm

1, 0mm + 0,1 mm

D.0 mm max.

Posts| P3 and P4

D¢ =|5,50 mm + 0,01 mm

After
apart

C.4  The(

of 0,4N shall be exerted on the cartridge opposite each of the four posts.

C.5 Requirements

Under the cd

posts. Any gap between the remaining surface S and the annular surface of its post shall not exceed 0,1 mm.

76

bf the

to the

assembly, the upper annular surfaces of the four-posts shall lie between two horizontal planes spaced 0,J1 mm

artridge shall be placed with its reference surfaces onto the posts of the horizontal gauge. A vertical down fprce F

nditions of C.4, any three of the four surfaces S1 to S4 shall be in contact with the annular surface of respgective
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Figure C.1 - Compliance gauge

P1,2

95-0057-A

TIg
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D.1  The
D.2 Din
The test dev
as follows :
Dg= 8,0
D¢ = 20,
D¢ 19,
Dg= 39
H.= 0,4
Hy 1,2
D.3 Mg
The materia}
Magnet : A
Back yoke
Spacer

Centre shaft|

D.4
Number of 1

Maximum e

The charact

Characteristics of the magnet with’back yoke

5486:1998 (E)

Annex D

(normative)

Test method for measuring the adsorbent force of the hub

©ISO/IEC

purpose of this test is to determine the magnetic characteristic of the magnetizable material of the hub.

nensions

ce (see figure D.1) consists of a spacer, a magnet, a back yoke and a centre shaft. The dimensidns-of test dev,

mm + 0,1 mm
D mm + 0,1 mm
D mm max.

+ 0,0 mm
mm

-0,1 mm
D mm =+ 0,01 mm

mm (typical, to be adjusted to meet the force requirement of D.4)

iterial
of the test device shall be :

ny magnetizable material, typically Sm-Co

: Any suitable magnetizable material

: Non-magnetizable material or air gap
: Non-magnetizable material

oles : 4 (typical)

hergy product (BHpax) 2175 kJ/m3 % 16 kJ/m3

pristics of the magnet with back yoke shall be adjusted so that with a pure nickel plate of the following dime

N.

mm =+ 0,1 mm
D mm + 0,1~mim
D mm %005 mm

Teft eondition for temperature

IC€ are

nsions

D.2), and the adsorbent force of this plate at the point of H = 0,4 mm when spaced from the magnet surface shall be

(see figure Ij
95N +0,6
Dy - 7,0
Dj= 22,
He= 2,0
D.5

These condi

78

tions shall be as specified in 8.1.1.
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{ I y
i = 1,
Magnet |
| L C
Back yoke | 4__Dd__\ 3

Centre shaft

Figure D.1 - Test device for the clamping characteristic of the hub

94-0009-A

Figure D.2 - Calibration plate of the test device
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Annex E
(normative)

CRC for ID fields

The sixteen bjts of the CRC shall be computed over the first three bytes of the ID field. The generator polynomial’shall be
G(X) =x"*+x"+x°+1

The residual polynomial shall be

i=23 i=7

R(})= [ZZM" + Zaixi ' mod G(x)

i=8 =0

and a_denote} a bit of the first three bytes and a, an inverted bit. The highest orderbit-of the first byte is a.
1

The sixteen bits € of the CRC are defined by
k=15

R (x)= Y cx*
k=0

where s is fecorded as the highest order bit of the fourth byte.in the ID field.
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Annex F
(normative)

Interleave, CRC, ECC, Resync for the Data Field

F.1 nterleave

F.1.1 Interleave for 1 024-byte sectors
The diffefent bytes shall be designated as follows.

D e user data bytes
n
P hm e DMP bytes
C . e CRC check bytes
Es ; e ECC check bytes

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

for <n<1024: A =D
n n
for 102p <n <1036 : A =P

n hm
for 103} <n £1040 : An=Ck
for 104] <n <1200 : A =E

n st
where:

[h-1025]
h=int|T— | +1
e

m=[(4-1025)mod4] +1
k =n - 1036

s =[(A-1041 ) mod 10] +3

fn—1041}
t=intL‘ +1

10

The notgtion intfx}\denotes the largest integer not greater than x.

The firs{ thrée parts of Ay are 10-way interleaved by mapping them onto a two-dimensional matrix B;; with 104 rq

i€ same as

ws and 10

columns| Thus

for 1<n<1040 : Bjj=Ap
where:

103 |_n—1—|
i=1 -1ntL IOJ

j=(n-1)mod 10
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F.2

CRC

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

8 5 3 2
G=x +x +x +x +1
p

The generator polynomial for the CRC bytes shall be

i=139

Gt(r\: H(r+(xi)

©ISO/IEC

where the el
n-th power ¢

F.2.2 CR
The four chq

The inform4

The content

The last equiation specifies the storage locations fof the coefficients of the polynomial.

F3 EC

The 160 chq
10 informatj

where 0 < j

7\

i=136

bment a' = (Bi)ss, with B being a primitive root of G _(x). The value of the n-th bit in a byte is the coefficien
f B, where 0 <n <7, when B is expressed on a polyﬁomial basis.

C for 1 024-byte sectors

ck bytes of the CRC shall be computed over the user data and the DMP bytes.

tion polynomial shall be

)

]1:103 j=9

Ic(x)"—'i. P _2‘.(13i,j)xi J+J§(B0,J)x0
i=1 \j=0 i=0

5 of the four check bytes . of the CRC are defined by the residual pélynomial
R.(x)=I (x)x* mod- G (x)

kA
R (x)= 2ckx4_"
k=1

C for 1 024-byte sectors

ck bytes of the ECC shall be gomputed over the user bytes, the DMP bytes and the CRC bytes. The corresp
on polynomials shall bef

of the

onding

The content

s-ofthe+H6-cheekbytes E—for-each-potynomiatt—(rarcdefimed-by theres

PR -
TaUal pOLyITOTTal
s,t Ej PO

REj(x) =IEJ_(x)x16 mod G,(x)

t=16
16—t
REj(x) - z Ej+1,rx
t=1

The last equation specifies the storage locations for the coefficients of the polynomials.
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F4 Resync

ISO/IEC 15486:1998 (E)

The Resync fields (see annex G) shall be inserted in the Data field to prevent loss of synchronization and to limit the
propagation of errors in the user data. They are numbered consecutively and shall contain one of the following pattern of

Channel bits.
0X0 100 000 001 000 000 100 00Y
0X0 100 000 001 000 000 101 00Y
Where hits X and Y are set to ZERQ or ONE hased on the preceding or following data patterns

For 1 034-byte sectors, a field RSn shall be inserted between bytes A30 and A
n

where 1{<n <39.

30n+1’

F.5 [Recording sequence for the Data field

The elements of the Data field shall be recorded on the disk according to sequence A or A' L as applicable, immediately

followirg the Sync bytes and with the Resync bytes inserted as specified in F.4.

Figure I.1 shows in matrix form the arrangement of these elements. The sequence of re€oiding is from top-to-bottdm and left-

to-right

SB designates a Sync byte

D designates a user byte

RS designates a Resync byte

P designates a DMP byte

C designates a check byte for CRC
E designates a check byte for ECC

(FF) designates a (FF) byte

For 1 Op4-byte sectors (figure F.1) the first 104 columns.contain in rows 0 to 9 the user bytes, the DMP bytes and the CRC

check bjtes. The next 16 columns contain only the ECC check bytes.
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Column No. j — 0 1 2 3 4 5 6 7 8 9 Row No.i |

I SB1 | SB2 [ SB3 I SB4 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 103
D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 102

D21 D22 D23 D24 D25 D26 D27 D28 D29 D30 101

I RS1 | RS1 D31 D32 D33 D34 D35 D36 D37 D38 D39 D40 100

D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 99

D51 D52 D53 D54 D55 D56 D57 D58 D59 D60 98

| RS2 | RS2 D61 D62 D63 D64 D65 D66 D67 D68 D69 D70 97

104 rowsg

D971 D972 | D973 | D974 | D975 | D976 | D977 | D978 | D979 | D980 6

D981 D982 | D983 | D984 | D985 | D986 | D987 | D988 | D989 | D990 5

I RS33 I RS33| D991 D992 | D993 | D994 | D995 | D996 | D997 | D998 | D999 | D1000 4

D1001 | D1002 | D1003 | D1004 | D1005 | D1006 | D1007 | D1008 | D1009Y.D1010 3

D1011 | D1012 | D1013 | D1014 | D1015 | D1016 | D1017 | D1018 | D1019 | D1020 2

| RS34| RS34| D1021 | D1022 | D1023 | D1024 | P1,1 P1,2 P1,3 P1,4 P21 P2,2 1

P23 P24 P3,1 P3,2 P3,3 P34 Cl C2 C3 C4 0

El,l1 E2,1 E3,1 E4,1 ES,1 E6,1 E7,1 E8,1 E9,1 E10,1 -1

[RS35 I RS35| El1,2 E2,2 E3,2 E4,2 ES5,2 E6,2 E7,2 ES8,2 E9,2 | E10,2 -2

El,3 E2,3 E3,3 E4,3 ES,3 E6,3 E7,3 ES8,3 E9,3 | E10,3 -3

16 row

I RS39 I RS39| El1,14 | E2,14 | E3,14 | E4,14 | ES5,14 | E6,14 | E7,14 | E8,14 | E9,14 | E10,14 -14

El,15 | E2,15 | E3,15 | E4,15 | E5,15 | -E6,15 | E7,15 | E8,15 | E9,15 | E10,15 -15

El,16 | E2,16 | E3,16 | E4,16 | E5,16(|\E6,16 | E7,16 | E8,16 | E9,16 | E10,16 -16

84

Figure F.1 - Data field configuration, 1 024-byte sectors, ECC with 10-way interleave
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Annex G
(normative)
Determination of Resync pattern
DSV (Diigital Sum Value) is used in the descriptions which follow. Other acronyms include PLL (Phase Lock~Lbop), PPM

(Pulse P

G.1
The Res

1) The
cons

2) The
used

3) The
level

4) The

G.2

Selectio

The seld

where:

bsition Modulation) and PWM (Pulse Width Modulation).

Conditions of Resync pattern

ync pattern has the following characteristics to satisfy its required function:

ecutive ZERO bits that does not occur in the (1,7) modulation code.

fluctuation of the data pattern in the Data field of a sector.

ength of the Resync pattern is two bytes.

Resync pattern

ction criteria is described in G.5.

Data 1 Resync area Data 2

Resync pattern

Resync 1 0x0 100000001000000100 00y
Resync 2 0x0 100000001000000101 OO0y

x = ZERO or<ONE
y.=ZERO or ONE

h of one of the two Resync patterns shown below shall bé‘made in order to minimize the d.c. level fluctuatioq.

Resync pattern is an irregular Channel bit pattern of seven consecutive ZERO bits and a" ONE bit folloyed by six
irregularity of Resync pattern is detectable using either only leading edges or Only trailing edges when dual PLL is

humber of ONEs in Resync pattern is switchable from odd number to even @iumber or vice versa for minimizing the d.c.

85


https://standardsiso.com/api/?name=bf326ff57e857cc99b86f9ae060a68d2

ISO/IEC 15486:1998 (E)

G.3  Generation algorithm of Resync pattern
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Previous Next
Data 1 Resync Area Data 2
Data Channel 00 Assumed data bits 01 Data

bits bits bits
X1 Xp 0x0 Resync Pattern z 00y X3 X4

00 0001 010 100 000 001 000 000 100 001 0x

0 000 1x

1 001 0x

1 000 X

00 1001 010 100 000 001 000 000 100 001 0x

0 000 1x

1 001 0x

1 000 1x

01 0001 010 100 000 001 000 000 100 001 0x

0 000 1x

1 001 0x

1 000 1x

01 1010 000 1000 000 001 000 060)" 100 001 0x

0 000 1x

1 001 0x

1 000 1x

10 0101 010 1000 000 001000 000 100 001 0x

0 000 1x

1 001 0x

1 000 1x

10 1--- does not occur

11 0010 000 100-:-000 001 000 000 100 001 0x

0 000 1x

1 001 Ox

1 000 1x

11 1--- does not occur

where z = ZEROfor Resync 1
z = ONEAor Resync 2

Note 1: x140d'%) are encoded assuming the following information bits are ZERO ZERO
Note 2: The'wvalues of these information bits are the assumed value for encoding.

Note 3:"This Channel bit was inverted after encoding in order to generate the irregular pattern

Note4:“The value of the last three bits of the Resync area is determined by:
1) the previous Channel bit assumed to be ZERO
2) the two information bits (assumed to be ZERO ONE);
3) the state of Data 2 information bit x3, per the (1,7) encode table 3.
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G.4 Minimization of d.c. level

The criteria for selecting either Resync pattern 1 or Resync pattern 2 in order to minimize the d.c. level fluctuation is based on
the Channel bits of the Data area, and 0x0, 00y in the Resync area.

Data Resync area Data

Resync pattern

100000001000000100

Data Block  0x0 (Resync pattern 1) 00y Data Block
100000001000000101
(Resync Pattern 2)

where | x = ZERO or ONE
y = ZERO or ONE

The degision is made to select either Resync pattern 1 or Resync pattern 2 according to'the procedure described in (.5.

G.5 | Determination of Resync pattern
The Resync pattern to be used shall be determined by the following procedure.

1. Convert the Channel bits described in PPM data into PWM data iferder to simplify handling.
For|example, if the PPM data is

...J010100010010 ...
the PWM data shall be
.. (0011000011100 ...

Thg DSV calculation shall be defined in terms-0of PWM data such that ZERO = -1 and ONE = +1.

(se¢ example below)

Example of calculation of Block DSV, and Resync DSV,

(1,7) Chanrel bit
(PPM data) 0 1000 0 010001 00000010000

PWM data 0 1 000 010001 00000O0100O0CO0

Written,marks
on the disk

+5 -4 +8 -5
DSV, is calculated as
DSV =(+5-4+8-5...)
2. The Resync area shall be divided into two parts (RS Il INV), where both parts are concatenated as follows:
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RS = 0x010000000100000010 in PPM data
INV = 000y(INV1) or 100y(INV2) in PPM data .

3. The user data field shall be concatenated as
VFO3 I SYNC Il Bg I RS1 1 INV1 (or INV2) I B I RS, Il ...

©ISO/IEC

sum basefl on the last PWM state of the PWM data preceding the data in the (z) argument.

= P 4 4

5. INVI1 or INV2 shail be selected in step m using the following algorithm:

P E Pp.1 + DSV(INVI l| By, IRSpm1)
or B = Ppy.1 + DSV(INV2 [ By I RS)

PN £ PN.1 + DSV(NV1 IIBy)
or By = PN.1 + DSV(NV2 IBy)

. 1INV (or INV2) | B I RSpp41 1l .. .. I'INV1 (or INV2) Il BN
where
m=[1101V
AN = RO in tha 1 N4 _hyta cactnr
AV = P 7 il UiV 1 VLT U]t\/ DV LUL
(See figute G.1)
4. The DSV|(z) function shall be defined such that the argument (z), which is a PPM data stream, shall resultinthe PWM

DSV(VFO3 Il SYNC Il Bg I RSy)

Select INV1 or INV2 to minimize [Pyl

Select INV1 or INV2 to minimize IPNl.

| DSV

This procedyre shall be repeated from m = 1 to N, where N = 39 in,1'024-byte sectors. If [Pyl is the same for Resync paftern 1

and Resync p

attern 2, Resync pattern 1 shall be selected.
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< Resync area >
Resync pattern
- O

ISO/IEC 15486:1998 (E)

d.c. level
fluctuation bit

—TF

95-0053A

VRO, [Sync | Data 0 0x0| Resync 1 00y | Datal j0x0 | Resync?2 00y
INV 1 INV 1
or or
VRO, [syn| By | RS, INVY B, | RS, INV 2
e
P P
< 2 1 >
d.c. level
fluctuation bit
] L
0x0 | Resyncm 00y |Datam |0x0 |Resync (m+1) {00y 0x0 | Resync 39 00y |Data 39
L]
INV 1 INV 1 INV 1
or or or
RS INV2 B + RSGel | QNV2 RS INV% Bag
P P
m 39
» g

Figure G.1 - Example of Resync byte
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Annex H

(normative)

Read Channel for measuring NBSNR and jitter

©ISO/IEC

NBSNR and jitter shall be measured by using the following read Channel.

Channel 1

Input signal:

Filter

7

Adjustable

/77

Comparator

Chahnnel 1, for embossed marks and user written marks

Filter specifi¢ations:

1) Equalizen:
2) Filter typ
3) Low pasgfilter:

134

No
5th Bessel function

Test point

Leading edge

Trailing edge

Edge
detector

Cut-off frequency = 2T frequency of the band being tested (2 x f.)
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Annex J
(normative)

Timing jitter measuring procedure

The timfing jitter of mark lengths or space lengths shall be measured using the following procedures.

1) Set

T long.

2) Hol

3) Meg
4) Acq
5) Calg

6) Calq
time

7) Calq
spaq

1 the threshold level, and detect the signal edges.
sure the mark lengths or space lengths using a Time Interval Analyzer.
uire 10° independent time interval samples excluding the data from defective areas.

ulate the mean value Ly, of mark or space lengths for each length n.

where Jt and St are shown in figure J.1.

The ma3

worst ¢

In case

using th

In case
measur

ASC.

ECC, apd Resync.

rk lengths and the space lengths shall be separately examined, and the specifications should be satisfied

Mean value of'the jitter
distribution ‘of each nT
mark or_nT/space (Ln )

Occurance

Standard deviation = Jt

the threshold level of the detector circuit such that the 2 T mark and 2 T space of the VFO is exactly 2(Chaniel bit times

ulate the difference between the measured mean value Ly, and the ideal length-0f corresponding mark or space (i.e. n
s T), and take the maximum value among then as St.

ulate the standard deviation Jt of the timing jitter distribution; the difference between the measured length|of mark or
e and the mean value of corresponding mark or space length Ly, shall be taken as samples.

even in the

of header signal evaluation, the threshold level shall®be set using VFO1 and the time interval samples shall He measured
e AM through PA fields.

of embossed data signal evaluation, the threshold level shall be set using VFO3 and the time interval samgles shall be
ed using the Sync and Data field in the'dser data area, including all time interval samples from user data, DMP, CRC,

¥ Time interval

I >

Edge Shift (St)
< > Ideal time interval (n T)

T (Channel clock period)

95-0054-A

Figure J.1 - Measured timing distribution yielding Jitter J(t) and Edge Shift S(t)
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Annex K

(normative)

Definition of write pulse shape

The rise and|fall times, 7y and Tf, shall each be less than 4 ns for any write pulse width Tp.
T
< L >
A
0,5P
0.9P
Ry
Ph v
0,1pP T Te
Py, : write power Pyp : bias power
T; : rise time T : fall time
T, : write pulse width P:Py-Py
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Implementation Independent Mark Quality Determination (IIMQD) for the interchange of

recorded media

L.1 |Test patterns

The IIMQD offset test uses two special patterns consisting of seven marks and seven spaces each, one mark and ope space of
each rup length from 2T to 8T, to test the drive's ability to form marks of the proper length for the purposes of media
interchange.

The following procedure shall be used to determine IIMQD for the interchange of recorded media!

Write ohe of the following test patterns as a group many times on several tracks at the 30.-mm, 45 mm, and 60 mm)|radii using
the lasef power write method of the drive under test. A separate test shall be done for each-pattern.
Pattern No. 1:
2T 2T 3T 3T 4T 4T ST ST 6T 6T 7T 7T 8T 8T
MSMS MS MSM S MS M S
Pattern No. 2:
2T 2T 3T 3T 4T 4T ST 5T 6T 6T 7T 7T 8T 8T
S MS MS MS MS M S Mi'S M
where M and S stand for mark and space respectively.

L.2

Detection Method

Read afd detect the data signal with the following equalization coupled with to the detection method given in 25.2.3. The

threshol

where:

This eq

d value TV may be varied in this test to compensate for the edge motion of the marks due to parameter varia
Eq(w) =1 - 2Acos(w'2T)

A =0,1

w = 2nf

T is the Channelelock period for the zone being read.

A0 an]l clock periods as specified in clause 14.1 for radius 30 mm, 45 mm, and 60 mm respectively with a tap dela
S

andad

Measur

k speed-of 3 000 rpm.

e the detected signal from the written tracks in two ways using a time interval analyzer:

ions.

halizer can-be/implemented with a five tap, tapped delay line filter having tap weights of -A, 0, 1,0, -A and 0, -A ,1, -

of 35,8 ns

1) the mean leading-to-trailing edge (mark) lengths, and

2) the mean trailing-to-leading edge (space) lengths.

L.3

Measurement process

The measurements shall be made using 105 independent time interval samples on several tracks at each radial location. The
offset for any desired run of length n is the absolute value of the difference of the detected signal length Ly minus n times T.
Adjust the threshold level once for both measurements for each pattern to minimize the worst case mark and space offset for
this radial position and express it as a percentage of the Channel bit time T. The modulation method offset for the given test
pattern is the maximum percentage offset over all run lengths n and over all radial positions R. The overall offset Omod With
regard to media interchange is the larger of the numbers for each pattern, p.
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max (|Ln,-nT|\ o
mod =hE | | X 100 (%)

\

The modulation method offset Oy od shall be less than 10 % of the time period T of one Channel bit.

L4 Th

This tracking threshold follower (or equivalent) shall be used during certain signal measurements as defined in the specific test
procedures. X tracking threshold Tollower 1s required to establish and maintain the signal base line level for the data defection
process. Its purpose is to compensate for local media variances in reflectivity, recording sensitivity, and for changés\in [signal
d.c. content ¢aused by some recorded data patterns observed during the measurement process.

94


https://standardsiso.com/api/?name=bf326ff57e857cc99b86f9ae060a68d2

