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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.
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INTERNATIONAL STANDARD

ISO/IEC 18093:1999(E)

Information technology - Data interchange on 130 mm optical disk cartridges of type
WORM (Write Once Read Many) using irreversible effects - Capacity: 5,2 Gbytes

per cartri

1 Sc

dge

Section 1 — General

This Intern
Once Read
Written mar

This Interna

the cond
the envir

between

pﬂ
jlional Standard specifies the characteristics of a 130 mm optical disk cartridge (ODC)

the mechanical, physical and dimensional characteristics of the cartridge, 'sovas to provide mech

Many) with a capacity of 5,2 Gbytes. Type WORM ODCs use writing effects that)are
s cannot be erased and attempted modification of the written marks are detectable.

ional Standard specifies
tions for conformance testing and the Reference Drive;
bnments in which the cartridges are to be operated and stored,;

data processing systems;

the form

and sectrs, the error correction codes, the modulation methods used:
the charqcteristics of the embossed information on the disk;

the reco
the mini

This International Standard provides for interchange between optical disk drives. Together with a sta
structure it grovides for full data interchange between data-processing systems.

2
2.1
An Optical

specified hefein.

2.2

2.3 Req
A receiving

2.4 Con

A claim of ¢
any other In

Conformance
Optical Disk Cartridge (ODC)

Generating System
A generating system shall be in-Gonformance with this International Standard if the ODC it generates i

t of the information on the disk, both embossed and user-written, including the physical

ing characteristics of the disk, enabling processing.systems to write data onto the disk;
um quality of user-written data on the disk, enabling‘data processing systems to read dat

isk Cartridge shall be in conformance with this International Standard if it meets the n

eiving System
bystem shall ke in conformance with this International Standard if it is able to handle an O

npatibility statement

pbnfofmance by a generating or receiving system with this International Standard shall in
ternational Optical Disk Cartridge standard(s) supported by the system for which confo

of Type WORM (Write

inherently irreversible.

anical interchange abil

disposition of the track

a from the disk.

hdard for volume and fil

nandatory requirements

5 in accordance with 2.

DC according to 2.1

Clude a statement listin
rmance is claimed. Thi

statement s

Ll b tlo la £l %+ | alla) Ll la. Hy +la oo T L)
arl DlJCL;II‘y I TTUITIioTTr UT 1T oStdal IUGIU\D}, |||\,|uun|u, VWIITCTTT alJ'JlU'Jllal.C, uic oo |_y'JC\D)

whether support includes reading only or both reading and writing.

3

Normative reference

, or the Types of side, a

The following normative document contains provisions which, through reference in this text, constitute provisions of this
International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do
apply. However, parties to agreements based on this International Standard are encouraged to investigate the possibility
applying the most recent edition of the normative document indicated below. For undated references, the latest edition of tl
normative document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standard:

IEC 60950,Safety of information technology equipment.
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4.11
412
4.13

4.14

4.15

4.16

4.17

4.18

NOTE - Subdivisig

4.19
4.20
421

4.22
4.23

4.24

Terms and definitions
For the purposes of this International Standard, the following terms and definitions apply.

asymmetry:The deviation between the centre levels of the signals which give maximum and minimum amplitude.

band: An annular area within the user zone on the disk having a constant clock frequency.

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

clamping zone:An annular part of the disk within which the clamping force is applied by the clamping device.

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

Cyclic

Redundancy Check (CRGQ: A method for detecting errors in data.

defect
direct

separage erase pass.

disk r
clampi

entrar
Error

formal: The arrangement or layout of information on the disk

hub: T
the cla

interle
to burs

Kerrr
as cau

land &
define
form a

logica| track: Either 31 consecutive séctors for 512-byte sector disks, 17 consecutive sectors

byte sq
each Iq

mark:
form th

mark
mark

managementA method for handling the defective areas on the disk.
overwrite: A thermo-magnetic recording method using a specially designed media thg

pference plane:A plane defined by the perfectly flat annular surface of anvideal spind
ng zone of the disk is clamped, and which is normal to the axis of rotation.

ce surfaceThe surface of the disk on to which the optical beam first impinges.

he central feature on the disk which interacts with the spindle ‘of the disk drive to providg
mping force.

aving: The process of allocating the physical sequerce of units of data so as to render t
L errors.

Dtation: The rotation of the plane of polarization-ef an optical beam upon reflection from
Eed by the magneto-optical Kerr effect.

he track location. The groove is located' nearer to the entrance surface than the land wi
frack.

ctor or 7 consecutive sectorsfor disks with 2 048-byte sectors in one or more physical traj
gical track is assigned sector-number 0.

A feature of the recording layer which may take the form of a magnetic domain, a pit,
at can be sensed by the optical system. The pattern of marks represents the data on the

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

bdge:The transition between a region with a mark and one without a mark or vice versa, a
bdge recording:A recording method which uses a mark edge to represent a Channel bit.

| disk: A disk that will accept and retain information in the form of marks in a recording lay|

t does not require a

le onto which the

Correction Code (ECC): An error-detecting code designed to cortect certain kinds of errfors in data.

b radial centring and
ne data more immune

the recording layer

nd groove:A trench-like feature of the disk, applied before the recording of any infornjation, and used to

h which it is paired to

for disks with 1 024-
cks. The first sector of

br any other type or
isk.

long the track.

er, that can be read

physical track: The path which is followed by the focus of the optical beam during one revolution of the disk. This

path is

not directly addressable.

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 polarizationnideifht-ha
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.

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

4.26

4.27

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.

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

© ISO/IEC 1999 — All

rights reserved
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4,28 Reed-Solomon codeAn error detection and/or correction code which is particularly suited to the correction of
errors which occur in bursts or are strongly correlated.

4.29 spaceThe area between marks along the track.
4.30 spindle:The part of the disk drive which contacts the disk and/or hub.

4,31 substrate:A transparent layer of the disk, provided for mechanical support of the recording layer, through which the
optical beam accesses the recording layer.

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

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

4,34  wri itiglization and writing

4,35 zone:An annular area of the disk.

5.1 Rep

— A measured value is rounded off to the least significant digit of the corresponding specified palue. It implies that a
specified value of 1,26 with a positive tolerance of +0,01, and a negative télerance of -0,02 allovs a range of measure

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

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

— Numberg in binary notation and bit combinations are represented by strings of ZEROs and ONEs.
— Numberg in binary notation and bit combinations are shown.with the most significant bit to the left.
— Negative| values of numbers in binary notation are given in TWO's complement.

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

— Unless ofherwise stated, groups of decimal digits of the form xx ... x/yy ... y/zz ... z indicate that the value xx ... x applies tc
2 048-byte sectors, yy ... y applies to [024-byte sectors and that the value zz ... z applies to 512-Qyte sectors.

5.2 Names
The names pf entities, e.g. specific tracks, fields, etc., are given with a capital initial.

6 List of acronyms

ALPC Auto Laser Power Control

AM Address Mark

CRC Cyclic Redundancy Code
DDS Disk Definition Structure

DMA Defect Management Area
DMP Defect Management Pointers
DOW Direct Overwrite

ECC Error Correction Code

EDAC Error Detection And Correction
ID Identifier

LBA Logical Block Address

LSB Least Significant Byte

MO Magneto-Optical

MSB Most Significant Byte

oDC Optical Disk Cartridge

O-ROM Optical Read Only Memory
PA Postamble

PDL Primary Defect List

PEP Phase-Encoded Part of the Control Tracks

© ISO/IEC 1999 — All rights reserved
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P-DOW
P-ROM
RLL(1,7)
R-S

RIW
R-S/LDC
Scsl
SDL
SFP

SM

SWF

TA

Partial ROM Direct Overwrite

Partial Read Only Memory

Run Length Limited (code)
Reed-Solomon (code)

Rewritable

Reed-Solomon Long Distance Code
Small Computer System Interface
Secondary Defect List

Standard Formatted Part of the Control Tracks
Sector Mark

Sector Written Flag

Transition Area

TIA

VFO

woO
WO-DOW
ZCAV

7 Gene
The optical dis

The case is a

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

The optical dis

The optical dis
layer using irre
can be formed
data are read |
marks and the

8 Gene

8.1 Envira
8.1.1 T

The test envirg
properties:

temperature:

relative humidi
atmospheric p
air cleanliness

No condensati
this environmgq

Te mteTvat Araty Zer

Variable Frequency Oscillator
Write Once

Write Once Direct Overwrite
Zoned Constant Angular Velocity

Fal description of the optical disk cartridge
k cartridge which is the subject of this International Standard consists of-a case containing

protective enclosure for the disk. It has access windows coveréd)by a shutter. The win

k consists of two sides assembled together with their recording layers on the inside.

k is recordable on both sides. Data is written onto the disk with a focused optical beam as
versible effects, such that the marks cannot be erased’or transformed back into an unreg
by either a phase transformation process, an ablative process, alloy mode, or any other i
y detecting the intensity modulation of the reflected beam caused by the difference of refl
unrecorded regions. The beam accesses thefécording layer through the transparent sub

ral requirements

nments

est environment

nment is the environment\where the air immediately surrounding the optical disk cartri

23°Cz223C
45 %1055 %
60 'kPa to 106 kPa
Class 100 000 (see annex A)

bn o0 or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge 9
nf\for 48 h minimum. It is recommended that, before testing, the entrance surface o

[y:
essure:

an optical disk.

Hows are automatically

marks in the recording
orded state. The mark
rreversible process. Th
ectivity of the recorded
strate of the disk.

Hge has the following

hall be conditioned in
f the disk be cleaned

according to tf
Unless otherwi
8.1.2

mTstructions of the manufacturer of thedisk:

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

Operating environment

This International Standard requires that an optical disk cartridge which meets all requirements of this Standard in the specified
test environment provides data interchange over the specified ranges of environmental parameters in the operating

environment. (

See also annex R.)

The operating environment is the environment where the air immediately surrounding the optical disk cartridge has the
following properties:

temperature:

relative humidity:

5°Cto55°C
3%1t085%

© ISO/IEC 1999 — All

rights reserved
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absolute humidity: 1 g/|$| to 30 g/rr?’
atmospheric pressure: 60 kPa to 106 kPa
temperature gradient: 10 °C/h max.

relative humidity gradient: 10 %/h max.
air cleanliness: office environment (see also annex R.1)

No condensation on or in the optical disk cartridge shall occur. If an optical disk cartridge has been exposed to conditior
outside those specified in this clause, it shall be acclimatized in an allowed operating environment for at least 2 hours befo
use. (See also annex S).

8.1.3 Storage environment

The optical flisk cartridge without any protective enclosure shall not be stored in an environment oltsjde the range allowed f
storage. The storage environment is defined as an environment where the air immediatelyysurrpunding the optical di
cartridge hap the following properties:

temperature: -10°Cto 55 °C

relative hunidity: 3% to90 %

absolute humidity: 1 g/A to 30 g/n¥

atmospheriq pressure: 60 kPa to 106 kPa

temperature gradient: 15 °C/h max.

relative hunidity gradient: 10 %/h max.

air cleanlineps: office environment (see also annex R<1)
No condensgtion on or in the optical disk cartridge shall occur,;

8.1.4

Transportation

This International Standard does not specify requiremenits for transportation; guidance is given in anngx T.

8.2 Temperature shock
The optical ¢lisk cartridge shall withstand a temperature shock of up to 20 °C when inserted into, or removed from, the drive.

8.3 Safpty requirements

The cartridge shall satisfy the safety requirements of IEC 60950, when used in the intended manner of in any foreseeable us
an informatipn processing system,

8.4 Flammability

The cartridde and its componénts shall be made from materials that comply with the flammability class for HB materials, o
better, as sfecified in IEE.60950.

9 Reflerencé. Brive

The ReferencesDrive is a drive several critical components of which have well defined properties and| which is used to test tt
write and repd\parameters of the disk for conformance to this International Standard. The critical components vary from test
test. This clause gives an outline of all components; components critical for tests in specific clauses are specified in tho
clauses.

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
figure 1. Different components and locations of components are permitted, provided that the performance remains the same
that of the set-up in figure 1. The optical system shall be such that the detected light reflected from the entrance surface of t
disk is minimized so as not to influence the accuracy of the measurements.
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Laser diode H Optional halfz-wave plate
Collimator lens Lis Tracking signals from photodiode K3
Optional shaping prism J Polafizing beam splitter
Channel 1 KK, Photodiodes for Channels 1 and 2
Channel 2 K Splitphotodiode
Beam splitter l4,L, *d.c.-coupled amplifiers
Polarizing beam splitter M Tracking Channel (see 20.3)
Objective lens N Phase retarder

Optical disk

Figure 1 - Optical system of the Reference Drive

of polarization changes in the disk, the polarizing beam splitter J shall be aligned to mak]
K, equal to that of detector X The direction of polarization in this case is called the neutral direction. T

shall be adjusted such that the optical system does not have more than 2,5° phase retardation betwee

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

The phase retgrder can be used for the measurement of the narrow-band signal-to-noise ratio (see 27.2|).

The beam spli(]\er J shall-hiave a p-s intensity reflectance ratio of at least 100.

The beam splift

er E-shall have an intensity reflectdﬁ&&om F to H of nominally 0,30 for the neutral polari
The reflectancfR$for the polarization perpendicular to the neutral direction shall be nominally 0,95. Th

e the signal of detector
e phase retarder N

h the neutral polarizatio

zation direction.

P actual vakge of

shall not be snTattertTam0;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 reerctance'E’p andR’g for beam splitter E, then the measured imbalance shall be multiplied by

to make it correspond to the nominal beam splitter E.

RsRp
RyRs

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

© ISO/IEC 1999 — All rights reserved
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9.2 Optical beam
The focused optical beam used for writing and reading data shall have the following properties:
+10 nm
a) Wavelength ¢) 685 nm
-10 nm

b) Wavelength () divided by the numerical

aperture of the objective lens (NA) A/NA=1,245 ym + 0,018 um
c) Filling D/W of the aperture of the

objective lens 0,85+ 0,05
d) Variance of the wavefront of the

optical bgam near the recording layer Oy 330
e) Polarization Linear - parallel to the groove
f) Extinction ratio 0,01 max.
g) The optical power and pulse width for writing and reading shall be as specifiedyin’later claus

Standard.
D is the diameter of the lens aperture and W is the beam diameter of the Gadssian beam where
maximum intensity.
The extinctipn ratio is the ratio of the minimum over the maximum powerZagbserved behind a linear,
beam, which is rotated over at least 180°.
9.3 Regd Channels

Channel 1 ghall be provided to generate signals from the marks'in the recording layer. Unless othe
Channel 1 i
of the opticdl beam by the marks, and shall be used for reading the written marks using the change in
Channel 2 is used to obtain birefringence information.@f-the disk from the signal imbalance of uny
amplifiers after the photo-detectors in Channel 1 and Channel 2 shall have a flat response within 1 dB

es of this Internationa

he inter’sity ikel/e

polarizer in the optical

wise stated, the signal

not equalized before detection. This Channel shall be used for reading the embossed mnarks using the diffract

reflectivity of the mark
vritten tracks. The reac
fromd.c. to 37 MHz.

The signals|from Channel 1 and 2 are not equalized before detection. The signals shall be low-pass filtered with a 3-po

Butterworth ffilter with a cut-off frequency of one_half the Channel clock frequency.

9.4 Tragking

The Tracking Channel of the drive prevides the tracking error signals to control the servos for the ax
the optical beam. The method of generating the axial tracking error is not specified for the Reference |
error is gengrated by a split photodiode detector in the tracking Channel. The division of the diode run
the tracks on the diode.

The requirements for the accuracy with which the focus of the optical beam must follow the tracks is s

al and radial tracking o
Drive. The radial trackin
s parallel to the image

pecified in 20.2.4.

'he direction of rotation

9.5 Rotgation of the disk

The spindle|shall pasition the disk as specified in 12.4. It shall rotate the disk at 50,0 Hz + 0,5 Hz. 1

shall be coupterclockwise when viewed from the disk entrance surface of the disk side being tested.
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 tt
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 tt
drive, the other for the magnetic head providing the necessary magnetic fields. A shutter uncovers the windows upon inserti
into the drive, and automatically covers them upon removal from the drive. The case has write-inhibit, reflectance detectiol

and rotation direction detection features, and gripper slots for an autochanger.

© ISO/IEC 1999 — All rights reserved
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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 or A
respectively.

Only the shutter and the slot for the shutter opener, described in 10.5.10 and 10.5.11, are not identical for both sides of the
case.

10.3 Reference axes and case reference planes

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

extends through-the—centre-of- the a:;ul menthote:

10.4 Case(drawings
The case is represented schematically by the following drawings.

The dimensions of the case shall be measured in the test environment. The dimensions of the case in a

10.5 Dime{sions of the case
can be estima

1051 Qverall dimensions
The total length of the case (seg-figure 4) shall be

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

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

Figure 2 shhows the hub dimensions.

Figure 3 shows a composite drawing of Side A of the case in isometric form, with the-major feature
A

Figure 4 shows the envelope of the case with respect to a location hole at¢the’intersection of t
reference plane P.

Figure 5 shows the surfaces S1, S2, S3 and S4 which establish the reference’plane P.

Figure 5a shows the details of surface S3.

Figure 6 slhows the details of the insertion slot and detent.

Figure 7 shows the gripper slots, used for automatic handling.

Figure 8 shows the write-inhibit holes.

Figure 9 shows the media ID sensor holes.

Figure 10 $hows the shutter sensor notch.

Figure 11 shows the head and motor window.

Figure 12 shows the shutter opening features.

Figure 13 shows the capture cylinder.

Figure 14 shows the user label areas.

d from the dimensions specified in this clause.

L; =1%3,0 mm = 0,4 mm

L,=127,0mm + 0,3 mm

5 identified from Side

he X and Y axes and

h operating environmer

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

The total width of the case shall be

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

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

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

© ISO/IEC 1999 — All

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

The width shall be reduced on the top by the radius
R, = L4

originating from a point defined bly; and
L,=101,0 mm£0,3 mm

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

R2:1 Smm+05mm

and the two [corners at the bottom with a radius
R33 3,0 mm+1,0 mm

The thickness of the case shall be
Lg911,00 mm £ 0,30 mm

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

1,0 mm max

10.5.2 Location hole

The centre ¢f the location hole (see figure 4) shall coincide with thedintersection of the reference axes

square form{with a side length of

+ 0,00 mm
Lg 94,10 mm
- 0,06 mm

held to a depth of
L1oF 1,5 mm (i.e. typical wall thickness)
after which & cavity extends through to the alignment hole on the opposite side of the case.
The lead-in dges shall be rounded with aradius
Rs 3 0,5 mm max
10.5.3 Alignment hole
The centre ¢f the alignment hole’(see figure 4) shall lie on reference axis X at a distance of
L11F 122,0 mm.%0,2 mm
from the refg¢rence axis'y.

The dimens|ons ©of the hole shall be
+ 0,00 mm

L12=4,20 mm
- 0,06 mm
and

+0,2 mm
L13=5,0 mm
-0,0mm

X and Y. It shall have

held to a depth of 1, after which a cavity extends through to the location hole on the opposite side of the case.

The lead-in edges shall be rounded with radgs

© ISO/IEC 1999 — All rights reserved
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10.5.4 S

urfaces 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 «

the case, speci

fied 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

D1=09,

0 mm min

Surface S2 shall be a circular area centred around the rectangular alignment hole and have a diameter of

Dy =9,
Surfaces S3 al
Surface S3 sh{

Re=1
with an origin g

L14=4

L15=8
and

Ry7=1
with an origin g

L1g=1

L17=1
The arc with ra

Rg=1
which is a dim
join the arc ofR}
The left-hand s

Rg=4
which is a dimg

L1g=2

0 mm min

Two elongptet-s

d S4 are shaped symmetrically.

|l be defined by two circular sections with radii
5 mm£0,1 mm

iven by

,0mm =0,1 mm

6,0 mm + 0,3 mm

5 mm£0,1 mm

iven by

9mm+0,1 mm

24,5 mm + 0,3 mm

diufk7 shall continue on the right hand side with radius

+0,2mm
84,0 mm

-0,7mm

bnsion resulting froiog + L g+ Rg with an origin given byLs andL7. A straight, vertical line
;5 to the arc oRRg.

ide of S3 shall be bounded by radius

5 mm £ 0,3 mm
ension resullting froim g + L14 - Rg with an origin given by

,0mm+ 0,1 mm

L19=1

15,5 mm + 0,3 mm

shall smoothly

The left-hand side of the boundary shall be closed by two straight lines. The first one shall smoothly join th&®gato tife
arc of Rg. The second one shall run from the left hand tangeriRpfo its intersection wittRg. 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 pointRas

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 «

Log= 26,0 mmt 0,3 mm

a width of
+0,3mm
Lr1=6,0 mm
-0,0mm
and a depth of
Loo F3:6mmmr=+=6;mm

located

L23 = 2,5 mm+0,2 mm

from refererce plane P.

The slots shill have a lead-in chamfer given by
Lo4F 0,5 mm max
LosF 5,0 mm max

The detent otch shall be a semi-circle of radius

R11: 3,0mm+0,2mm

with the origjn given by
LogF 13,0 mm + 0,3 mm
Lo7F 2,0 mm £ 0,1 mm
L73F 114,0 mm £ 0,3 mm
The dimens|onsy, Log, andLzz are interrelated;their values shall be such so that they are all three within specification.

10.5.6 Gripper slots

The case shall have two symmetrical gripper slots (see figure 7) with a depth of
LogF 5,0 mm £ 0,3 mm

from the edge of the case and a width of
LogF 6,0 mm £0;:3*mm

The upper edge of a slot shall be
L3oF 12,00mm £ 0,3 mm

above the bottem-ofthe case

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 ea
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 0
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 operat
from Side A of the case.

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

D3=4,0 mm min
Its centre shall be specified by

L31=8,0 mm £ 0,2 mm

© ISO/IEC 1999 — All rights reserved 11
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L32=111,0 mm £ 0,3 mm

on Side A of the case.

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 L1, 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

L33=0,5mm

The opposite side of the write-inhibit hole for protecting Side B of the disk shall have a diabwgtéts centre shall be
specified byL31 and

L34=11,0 mm+0,2 mm

on Side A of th

10.5.8 M

There shall be
case pertains

Dg=4

the positions o
L3s=1
L3g=1
Lg7=12
Lag ="~
L3g=¢
Lgp=¢
Lgg=1
A hole is deem

A hole for Sidg
closure shall b

L2 =
The holes are

An optical disk
closed. The mg

Hole No. 2 shd

E case.

ledia sensor holes

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

+0,3mm
0 mm
-0,0 mm

their centres shall be specified gy, L34 and

9,5mm=0,2 mm

7,0 mm+ 0,2 mm

3,0mm=+0,2 mm

9,0mm+0,2 mm

3,0mm = 0,3 mm

9,0 mm £ 0,3 mm

05,0 mm £ 0,3 mm

ed to be open when there is«no obstruction in this hole over a didyetithrough the case.

e A of the disk is deemed to be closed, when the hole is closed on both Side A and Si
b recessed from reference plane P by

,1 mm max
humbered consecutively from 1 to 4. Number 1 is the hole closest to the left hand edge of

cartridge_conforming to this International Standard does not use holes No. 1, 3 and 4
paning of the each hole shall be as in table 1.

corner of Side A of the

le B of the case. The

the case.

These holes shall be

INindicate whether Side B shall not be used, in which case the hole shall be open. Wherp Side B shall be used,

the hole shall

e closed.

Table 1 - Media sensor holes

Sensor hole No. Indication Closed Open
1 Not used Always -
2 Disk side accessible Yes No
3 Not used Always -
4 Not used Always -

12
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Head and motor window

The case shall have a window on each side to enable the optical head and the motor to access the disk (see figure 11).

dimensions
Lae
to the left of

are referenced to a centreline, located at a distance of
=61,0mm=0,2 mm

reference axis Y.

The width of the head access shall be

La7
Lag

= 20,00 mm min

= 20,00 mm min

and its heiglptshattextend-from

Lag
Lso
The four ins
R12
The motor &
D5 -

= 118,2 mm min to

= 57,0 mm max

de corners shall be rounded with a radius of
= 3,0 mm max

ccess shall have a diameter of

E 35,0 mm min

and its centre shall be defined hygand

Ls1

10.5.10

The case sh
the head an
head and m
of the case i

= 43,0 mm + 0,2 mm

Shutter

all have a spring-loaded, unidirectional shutter’(see figure 12) with an optional latch, des
d motor windows when closed. A shutter m@vement of 41,5 mm minimum shall be sufi
btor window is opened to the minimum size specified in 10.5.9. The shutter shall be free {
h such a way as to ensure that the overallthickness of the case and shutter shall nbgexce

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

Ao 3
The distanc

Ls2
The left han

Ls2
to the datun
10.5.11

16° max

e from the reference planes P'to the nearest side of the ramp shall be
= 2,5 mm max

 side of the shutter shall not extend closer than

B = 14,0 mm min

plane.

Slot-for shutter opener

gned to completely cov
icient to ensure that th
o slide in a recessed a
ed

The shutter

shall’have only one slot (see figure 12) in which the shutter opener of the drive can engag

e to open the shutter. T

slot shall be

diIIIUI IbiUI IUlj asS fU“UVVb.

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

Ls3

=34,5mm+0,5mm

from reference axis Y on Side B of the case.
The length of the slot shall be

L54

and the angl

Az =

© ISO/IEC 199

=4,5mm+0,1 mm
e of the lead-out ramp shall be
52,5°+7,5°

9 — All rights reserved
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The depth of the slot shall be

Lss=3,5 mmz0,1mm

The width of th

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

+0,5mm

Lsg=6,0 mm

-0,0 mm

If a shutter latch 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 t

he case beneath the shutter, upon which the shutter door opening mechanism may slide

hall have a thickness ¢

B1=1
located at

Bo=0
from plane P (s
The four edges

STR (8
in both planes

q

.

10.5.12

The shutter sg
cartridge into t

The dimension

0 mm min

9 mm max

ee detail A in figure 12).

shall also be straight to within
traightness of surface) = 0,2 mm
for lengtl®1. (LengthC1 is defined by the manufacturer’s shutterdesign. See detail in figure

hutter sensor notch

nsor notch (see figure 10) is used to ensure that.the)shutter is fully open after insert
he drive. Therefore, the notch shall be exposed only when the shutter is fully open.

s shall be

L43=35mm=0,2 mm
L44=71,0 mm £ 0,3 mm
and
+ 0,0 mm
La5=9,0 mm
-2,0mm

The notch sha

| have a lead-out ramp with an angle

12)

on of the optical disk

Aq = 45°+2°
10.5.13 User label argas
The case shalllhave theTallowing minimum areas for user labels (see figure 14):
— on Side A and Side B: 35,0 mm x 65,0 mm
— on the botfom¢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 betweer
dimensions.
Le1 =45 mm min
Le2- Le1 =65,0 mm min
Lesa- Le3 =35,0 mm min
Les =45 mm min
Les- Les =65,0 mm min
Le7+ Leg =35,0 mm min
14
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L71-Ly2  =6,0 mm min

Leg-L7o0 =98,0 mm min

10.6 Mechanical characteristics
All requirements of this clause shall be met in the operating environment.

10.6.1

Materials

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

10.6.2

Mass

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

10.6.3
The cartridg

10.6.4

The cartridg
that a cartrid

10.6.5
The spring f
It shall be sU

10.7 Dro

The optical
concrete flo
failure.

11

111 Ge

The disk shall consist of two sides.

Each disk s
recording la|
the substrat

The two dish

The circular

Dinpensional, mechanical and physical characteristics of the disk

—Edgedistortion
e shall meet the requirement of the edge distortion test defined in annex B.

Compliance

e shall meet the requirement of the compliance (flexibility) test defined in annex C. The
ge can be constrained in the proper plane of operation within the drive.

Shutter opening force
brce on the shutter shall be such that the force required to open the.Shutter does not exce

fficiently strong to close a free-sliding shutter, irrespective of the'arientation of the case.

p test

disk cartridge shall withstand dropping on each surface and on each corner from a hg
br covered with a vinyl layer 2 mm thick. The cartridge) shall withstand all such impacts

neral description of the disk

de shall consist of a circular substrate with a hub on one face and a recording layer coa
yer can be protected from environmental influences by a protective layer. The Formatted
e shall be transparent to allow an optical beam to focus on the recording layer through the

sides shall be assembled-with the recording layer facing inwards.

hubs are in the centre\of the disk. They interact with the spindle of the drive, and provide

clamping fo
11.2 Re

Some dimensions of the€ hub are referred to a Disk Reference Plane P (see figure 2). The Disk Refe
from that depcribed in-20.3 for the cartridge. P is defined by the perfectly flat annular surface of an ide
clamping zohe of the disk is clamped, and which is normal to the axis of rotation of this spindle.This a
centre of thg centre hole of the hub, and is normal to Disk Reference Plane P.

ce.

rence axis.and plane of the disk

requirement guarantee

bd 3N.

ight of 760 mm on to
without any functional

ed on the other face. T
Zone (see clause 17)
substrate.

the radial centring of thi

rence Plane P is differ
bl spindle onto which th
Kis A passes through th

11.3 Dimensions of the disk

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

The outer diameter of the disk shall be 130,0 mm nominal. The tolerance is determined by the movement of the disk inside tt
case allowed by 12.3 and 12.4.

The total thickness of the disk outside the hub area shall be 2,40 mm min. and 2,80 mm max.

NOTE - Disks that conform to ISO/IEC 10089 and ECMA-238 (ISO/IEC 15486) are known to exist which have a total thickness of 3,2 mm.

The clamping zone is the area on the disk where the clamping mechanism of the optical drive grips the disk and is defined |

Dg andDy.

© ISO/IEC 199
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The clearance zone is the area between the outer diameter of the clampindgpaad the inner diameter of the reflective

zone (see clau

se 17).

The clearance zone shall be excluded from the total thickness requirement, however there shall be no projection from the Disk
Reference Plane P in the direction of the optical system of more than 0,2 mm in this zone.

1131 Hub dimension
The outer diameter of the hub (see figure 2) shall be
+0,0 mm
Dg = 25,0 mm
-0,2mm

The height of the hub shall be

hy =2,

The diameter ¢

Dg =4

The height of t
ho=1,
The centring le
h3 =0,

The hole shall
hole shall exte

There shall be

hg =0,
At the two surf
The height of t

hs =0,

The angle of th

The outer diani

D1o=

+0,0 mm
2 mm
-0,2 mm

f the centre hole of the hub shall be

+ 0,012 mm
004 mm
- 0,000 mm

ne top of the centring hole at diamd&r measured above the Disk Reference Plane P, shall
O mm min

ngth at diametBy shall be

5 mm min

have a diameter larger than, or equaDtpbetweenthe centring length and the Disk Refer
nd through the substrate.

a radius at the rim of the hub at diamBtgwith height
2 mmx 0,1 mm

hces which it intersects, the radius shall be blended to prevent offsets or sharp ridges.
ne chamfer at the rim of the“hub at diamBigshall be

+ 0,2 mm
2 mm
-0,0 mm

e chamfer shall.be 45°, or a corresponding full radius shall be used.
eter of the\magnetizable ring shall be

19,0 M min

The inner diani

eterof the magnetizable ring shall be

be

ence Plane P. The

D11 = 8,0 mm max

This thickness
hg =0

of the magnetizable material shall be

,5 mm min

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

hy =2,

+0,0 mm
2 mm
-0,1 mm

The outer diameter of the clamping zone shall be

Dg = 35,0 mm min
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The inner diameter of the zone shall be

D7=

27,0 mm max

11.4 Mechanical characteristics
All requirements in this clause must be met in the operating environment.

1141

Material

The disk shall be made from any suitable materials such that it meets the requirements of this Standard. The only mater
properties specified by this International Standard are the magnetic properties of the magnetizable zone in the hub (see 11.:
and the optical properties of the substrate in the Formatted Zone (see 11.5).

11.4.2

Mass

The mass o
1143
The momen
1144
The imbalar

1145

The axial de
the thicknes
P oneachs
of the disk ig

The deviatig
P, shall not
optical systg

11.4.6
The maximy

the disk shall not exceed 120 g.
Moment of inertia

 of inertia of the disk relative to axis A shall not exceed 0)22.g
Imbalance

ce of the disk relative to axis A shall not exceed 0,81 g

Axial deflection

flection of the disk is measured as the axial deviation of the recording layer. Thus it con
5 of the substrate, on its index of refraction and the deviation ofthe entrance surface from
de of the disk. The nominal position of the recording layer with respect to the Disk Refere
determined by the nominal thickness of the substrate.

hprises the tolerances «
the Disk Reference Ple
nce Plane P on each si

n of any point of the recording layer from its nomingb position, in a direction normal to thg¢ Disk Reference Plane

pxceed + 0,19 mm for rotational frequencies of the\disk as specified in 9.5. The deviation
m defined in clause 9.

Axial acceleration
m allowed axial error emax (see annex.T) shall not exceequn(rfieasured using the Refer

tracking of the recording layer. The rotational fregquency of the disk shall be as specified in 9.5. Th

motor IS ass
function

where

w = 2nf

umed to be motionless (no external disturbances). The measurement shall be made usi

0g/2n = 1 55

shall be measured by tl

ence Servo for axial
e stationary part of the
g a servo with the tran

3id
21+7
0)-3[2] s
3liw 1 o
3(00

0\Hz

e

or any other servo witl|1 ]H| within 20% of| 1-le| in the bandwidth of 50 Hz to 170 kHz. Thus, the disk shall not require

an acceleration of more than 22 it 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 tl
Reference Drive. Thus it includes the distance between the axis of rotation of the spindle and reference axis A, the toleranc
on the dimensions between axis A and the location of the track, and effects of non-uniformity's in the index of refraction.

© ISO/IEC 1999 — All rights reserved
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The difference between the maximum and the minimum distance of any track from the axis of rotation, measured along a fixed
radial line over one physical track of the disk, shall not exceedris measured by the optical system under conditions 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 maximum allowed radial error emax (see annex V) shall not exceed #rf),08easured using the Reference Servo for
radial tracking of the tracks. The rotational frequency of the disk shall be as specified in 9.5. The stationary part of the motor is
assumed to be motionless (no external disturbances). The measurement shall be made using a servo with the transfer function

Siw

1( w, 21+a)

Helio)= 2[ %) —_ @

EANTO/ AL

30)0
where
o = 2nrf

0g/2n =2 340[Hz

=i

or any other sqg

an acceleration of more than 6,5 it low frequencies from the servo motor-of the Reference Servo.
T

11.4.9

The tilt angle,
makes with the

rvo with 1+H | within 20% of | 1+Hg| in the bandwidth of 50 HZto 170 kHz. Thus, the disK

ilt

Hefined as the angle which the normal to the entrance surface, averaged over a circular
normal to the Disk Reference Plane P, shall not exceed 2,8 mrad.

11.5 Optic
1151
Within the For
11.5.2 T
The thickness

wherenis the i

1153 B

The effect of th
2 of the Referd

Imdex of refraction

| characteristics

atted Zone (see clause 17) the index©f refraction of the substrate shall be within the ran

hickness
pf the substrate from the entrarice surface to the recording layer, within the Formatted Zor

8 % 40,265 0

X
n? -4 n? 40,5929

0,509 3x mm = 0,05 mm

ndex of refraction.

irefringence.

e birefringence of the substrate is included in the measurement of the imbalance of the of
nce Drive (see 26.2)

shall not require

area of 1 mm diameter,

e from 1,46 to 1,60.

e shall be:

ptical signal in Channel

1154 \

ertical Birefringence

The principal v

OS‘N

ertical birefringence value shall be contained as tollows:

-6
D NZ‘ < 500x 10

whereNIO is the index of refraction along any direction in the plane of the diskMyi$ the index of refraction normal to the
plane of the disk (see annex V).

1155
11551

Reflectance

General

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

18
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| valudR of the reflectance shall be specified by the manufacturer

— in byte 3 of the Control Track PEP Zone (see 17.3.2.1.4), and
— in byte 19 of the Control Track SFP Zone (see 17.4.2).

11552

Measured value

The measured valug,, of the reflectance shall be measured under the conditions a) to f) of 9.2 and those of 20.2.2 using the

split photo d
Measureme
11.5.5.3

etectorl¢+19)|G-

nts shall be made in the User Zone in any track without embossed data fields.

Requirement

The value oR at the standard wavelength specified in 9.2 shall lie within the range of 0,05 to 0,16 for Type WORM disks.

At any point
R(1-0,20)5

This require

shall meet the requirement

(Rmmax' Rm
where

Rmmax is th
Rmmin is the

12 Intq

in the User Zone, the measured reflectaRgeshall meet the following requirement.

(Rmmax™ Rmmin)/2 = R(1 +0,20)

nent specifies the acceptable rang®&fgrfor all disks within the same valug. Additionally, th
min) / (Rmmax* Rmmin) < 0,13

b maximum value of measured reflectance in the User Zone, and

minimum value of measured reflectance in the User Zone

rface between cartridge and drive

121 ClI

When the cartridge is inserted into the drive, the shutter of,the case is opened and the drive spindle 4
st the spindle by an axial clamping force, provided by the magnetizable material in the hib and the magnets in t

spindle. The
turntable of

12.2
The clampin
The adsorb

12.3 Ca

The capture
to be at the
inside its ca
drive, and in
The bottom

Lsg

is held aga?{n

Clamping force

1

ping method

radial positioning of the disk is providedby the centering of the axis of the spindle in the g
he spindle shall support the disk in its.€lamping zone, determining the axial position of the

g force exerted by the spindle-shall be less than 14 N.
nt force measured by the\test device specified in annex D shall be in the range of 8,0 N tg

ture cylinder

cylinder (see figure/13) is defined as the volume in which the spindle can expect the cer
maximum height-of the hub, just prior to capture. The size of the cylinder limits the allg
ity in the case: This cylinder is referred to perfectly located and perfectly sized alignmen
cludes tolerances of dimensions of the case and the disk between the two pins mentioned
pf the eylinder is parallel to the Disk Reference Plane P, and shall be located at a distance

= 0,5-mm min.

e variation oRy,

engages the disk. The

entre hole of the hub. /
disk in the case.

12,0 N.

tre of the hole of the h
wable play of the disk
and location pins in th
and the centre of the t
of

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

located at a

Lgg=

distance of
4,3 mm max.

above the same Disk Reference Plane P, i.e. that of Side B. The diameter of the cylinder shall be

D12
Its centre sh

= 3,0 mm max.

all be defined by the nominal value g§ andLg+.

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

© ISO/IEC 1999 — All rights reserved
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above the Disk Reference Plane P of that side of the case that faces the optical system. Moreover, the torque to be exerted o
the disk in order to maintain a rotational frequency of 50 Hz shall not exceed Om@1vihen the axis of rotation is within a
circle of diameter

D13=0,2 mm max.

and a centre given by the nominal values g§ andLg;.

=
N
>

M
;ﬁj—
N

Ny
w

—
™

Clamping zone Disk Clamping zong

94-0131-A

Figure 2 - Hub dimensions
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Surface S4

(figure 5) Slot for the shutter
opener
(figure 12)

Shutter sensor notch
i (figure 10)

Shutter

Uker label area

(flgure 14) \n

Disk Side B\ +y
Hub
(figure 2)

Insertion direction

Insertion slot and ¢letent
(figure 6)

%‘\ Surface S3

(figures 5 and 5a)

~~Head window
(figure 11)

Case Jide A

I~

Alignment hole
(figure 4)

Surface S2
figure 5)

.

/

™ Motor window

}?(\)/rn;ei: dl:l/l;blt hole (figure 11)
(fighre 8)
Location|hole
Gripper slot (figure 4
(figure 7) AONO ™=
Surface S1
(figure 5)

Media sensor,holes
for SidetA:
(figure 9)

~Write-inhibit hole for|Side B
(figure 8)

Media sensor holes Gripper slot
for Side B (figure 7)
(figure 9)

95-0013-A

Figure 3 - Case
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A-AQ2:1

p R 2:1
L
v!

A L
: L

\ 10
L
1
L
L 5 —
/.
7 B
T 1
9
Y F ] T
Location holle
A |; A
A 4
L 3 L6
< 11
R, L, >
R L
4 &
P < > i
L12
I
L
> 13
L
8
Alignment hple
Figure 4 - Overall dimensions and reference axes
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See figure S5a

Rg
s
S4 A
i i‘ ’:
A | /
Ly
Ly
Ly

95-0015-A

Figure'5 - Surfaces S1, S2, S3 and S4 of the reference plane P
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A
A
I L7
/Lo
‘\\ . / A
LXTR
____________________ | = N T T
Ly Ly
N >
Lig
P— Y
95-0016-A

Figure 5a - Detail of surface S3
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T
]

PPt

/\4

95-0017-A
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Figure 6 - Insertion slot and detent
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95-0018-A

Figure 7 - Gripper slots
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A\
G/

N
&

[\4

“L> <
w —f
L

—]

\F1

Write-inhibited Write-enabled

Section B-B ¢

7 o) [ A iV /)
Ly Ly

N\ Y7 v v 77— %

94-0019-A

Figure 8 - Write-Inhibit holes
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Figure 9 - Media ID sensor holes
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43

.
+

<

]
L

95-0021-B

Figure {0 - Shutter sensor notch viewed from Side A
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95-0022-A

Figure 11 - Head and motor window
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B 1 B2
Section A-A

(enlarged scale) |

STR

95-0007-A

Figure 12 - Shutter opening features
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Figure 13 - Capture cylinder
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Figure 14a - User label area on.Side A
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Figure 14b - User label area on bottom surface
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Figure 14c - User label area on Side B
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Section 3: Format of information

13  Track geometry
13.1 Track shape
The Formatted Zone shall contain tracks intended for the continuous servo tracking method. (See table 4).

A track consists of a land-groove-land combination, where each land 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. where the
recording is made, is the centre of the groove. The lands shall be continuous. Grooves shall occur only in areas without

embossed Headers and embossed Recording Fields. The shape of the land is determined by the requirements in clause 21.

This International Standard distinguishes between physical and logical tracks. A physical track formS wr866f a

continuous spi
13.2
The track shall

13.3 Track

The track pitch
except in the
30,00 mm =0,

13.4 Logic

Each logical tr
logical tracks g

Track O shall b
The logical tra

The logical tra
each track. Th

13.4 Physi
In cases where
Physical track

The track num
physical track.

The track num

each physical frack.

14 Track
14.1  Physi

Direction of track spiral

al. Alogical track is a portion of a physical track containing a defined number of consecut

spiral inward from the outer diameter to the inner diameter.
pitch

is the distance between adjacent track centrelines, measured in a radial direction. It shal|
Control Track PEP Zone. The width of a group of bands corresponding to 35 294 ph
L0 mm.

| track number

hck shall be identified by a logical track number (see 15.5):Unless otherwise stated all
nly.

e located at radius 62,10 mm = 0,10 mm for 2 048-hyte.sectors

k numbers of logical tracks located at radii smallerthan that of track 0 shall be increased

Ck numbers of logical tracks located at radii larger than that of track 0 shall be negative,
bir value is given in TWO's complement, thus track -1 is indicated by (3FFFF).

cal track number
track numbers refer to physical tracKs this is clearly stated.
D shall begin with sector O of legical track 0.

bers of physical tracks lgcated at radii smaller than that of physical track 0 shall be in

bers of physical trackslocated at radii larger than that of physical track 0 shall be negative

format
cal trackayout

All sectors on
For disks with

e, disk shall be the same size.

ve sectors (see 14.2).

met008%6 Lm
ysical tracks shall be

rack numbers refer to

by 1 for each track.

and decrease by 1 for

creased by 1 for each

L and decrease by 1 for

r shall comprise 2 635

bytes. A byte is represented on the disk by 12 Channel bits. Hence, the length of one Channel bit is determined by the

requirement that there are (22 to 45) x 2 635 x 12 = 695 640 to 1 422 900 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 31 620 Channel bits + 5 Channel bits. At the rotational speed of 50 Hz, the period T of a

Channel bit equals

10°

T=
50x (695 640 to 1 422 90

Ons = 28,8nsto 14,1 ns

14.2  Logical track layout
On each logical track there shall be 7 sectors.
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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
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 Chanr
bit of the first sectors of each band shall be less than 120 Channel bits.

14.4  Sector number
The sectors of a logical track shall be numbered consecutively from O to 6.

15 Sector format
15.1 Sector layout

Sectors sha]l have the layout shown in figure 15. The number of user bytes per sector is specified|by byte 1 of each of tl
Control Tragk Zones. The pre-formatted header area of 64 bytes, Transition Argpdiea of 1 bytetand the ALPC and Gap

area of 17 bytes are as follows.

On the disk B-bit bytes shall be represented by 12 Channel bits (see clause 16).
In figure 15,| the numbers below the fields indicate the number of bytes in each field.

SM VFO1 AM IDq VFO2 AM IDo> PA1
8 26 1 5 16 il 5 2

Pre-formatted Header

Gap Flag Gap ALPC
4 5 2 6

ALPC and Gaps

Pre-fdrmatted | TA1 | ALPC, Gaps| VFO3 {Sync Data field PA2 | Buffer | TA2
Hejader
64 1 17 27 4 2498 2 21 1
User Data, DMP, CRC, Resyn(q

Figure 15 - Sector format for 2 048 users bytes

15.2 Sedgtor Mark

The Sector Mark shall Consist of an embossed pattern that does not occur in RLL (1,7) code (see 16) and is intended to ena
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 differei
Channel bit Jengths followed by a lead-in to the Vffeld. 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
shown in Figure 16, where T corresponds to the time length of one Channel bit. The signal obtained from a mark is less thar
signal obtained from space. The lead-in shall have the Channel bit pattern 000101 for odd-numbered bands and 000001
even-numbered bands.

The Sector Mark pattern used for the Inner Manufacturer Zone, the Inner Control Track SFP, the Transition Zone, and tr
Inner Guard Band shall be the same pattern as that used in band 23. The Sector Mark pattern used for the Lead-in Zone,
Outer Control Track SFP, the Outer Manufacturer Zone, and the Outer Guard Band shall be the same pattern as that uset
band 0.

© ISO/IEC 1999 — All rights reserved 35


https://iecnorm.com/api/?name=bc23f6beba6b57f7776c7e860c8ba12d

ISO/IEC 18093:1999(E)

6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 4T2T

M I I I I I I I I [T
space S

odd-numbered
band
mark
6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 6T
| | | | | | | | | | | |
I I [ [ [ [ [ [ [ [ [ |
space
even-numbered
band
uuu}\ — Lead—]]’]
L Long mark pattern PN
I~ =71
Sector Mark

98-0067-A
Figure 16 - Sector Mark pattern
15.3 VFO fjelds
There shall belthree fields desighated VF®FO, and VFG; (figure 17) to synchronize the VFO.

These fields shall be embossed, except for write once sectors, in which case thdi®&lB@hall be written by the drive when
data is written fo the sector.

The continuoug Channel bit pattern for VFO fields shall be:

0 1 01 0 1 0 1 O 1 1 0 1 0 1 312 Channel bitp
VFQ, -
spag¢e | | |
matgk 000 e—_—7)] 1 v l.._..

9 ith

VFQ), _ _0 _ _1_ _0_ ? 0O 1,0 1 0 1 1 0 1 0 1 192Channelbit
spage : | | |
mafk ———m=lm—-—— e b
VFQ, 0 ko 1 01 0 1 0 1 1 0 1 0 1 324 Channel bitp

L

98-0068-A

Figure 17 - VFO Field Patterns
The starting bits of VF@ shall be ZERO ONE ZERO considered as encoded from input bits ONE ZERO.

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 of the VFO fields and the leading 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 VF@ field shall be not more than 6 Channel bits from the ideal position given in this International Standard.

This tolerance allows for timing inaccuracies of the optical drive controller and shall be compensated for by the ALPC
preceding the VF@field and by the Buffer field at the end of the sector.
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15.4 Address Mark (AM)

The Address Mark shall consist of an embossed pattern that does not occur in RLL (1,7) code and which is a run-leng
violation for this code. The field is intended to give the drive byte synchronization for the following ID field. It shall have a
length of 12 Channel bits with the following pattern:

0000 0000 10x0
where the value x shall be determined as follows:

if the first data bits of the following ID field are set to ZERO ZERO, x shall be setto ONE
if the first data 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 Channel bits

this 10-bit sequence constitutes the detection pattern
15,5 ID fjelds
The two ID fields shall each contain the addresses of the sector, i.e. track number and sector.numbger of the sector, and C
bytes. Eachlffield shall consist of five bytes with the following embossed contents:
1st byte
This byte shill specify the second least significant byte of the logical track number,
2nd byte
This byte shill specify the least significant byte of the logical track number,
3rd byte
bit 7 shall specify the ID number.
when set to ZERO shall mean theqlfeld,
when set to ONE shall mean thedfeld,
bits 6to 5 shall specify the two most significant bitsof the logical track number
bits 4to 0 shall specify the sector number in binary notation .
4th and 5th pytes
These two kytes shall specify a 16-bit CRC computed over the first three bytes of this field (see annexqE).
The first twq data bits of the ID field shalllbe encoded using table 2. When doing this, the last Channgl bit from the AM shall
be used as ihput to the encoder.
The first thr¢ge Channel bits of thelD field shall be decoded using table 3. When doing this, the last twyo Channel bits from th
AM shall belused as input to the decoder.
15.6 Pogtamble (PA)
This field shpll be equaldnlength to 24 Channel bits following the field and shall be set as shown in figlire 18.
01 o0? o0 10101 0T1TO0OT1O0T1TO01 01O0T1 1
spagec - - |— - _I
mark - —l - - —I

98-0069-A
Figure 18 - Postamble pattern
The starting bits of the PA shall be ZERO ONE ZERO and considered as encoded from input bits ONE ZERO.

The value of the 4th bit (identified by ?) shall be such as to end this field in the trailing edge of an embossed mark such that tt
following gap field is always recorded as a space. Due to the use of the RLL (1,7) encoding scheme (see 16), the framing of t
last byte of the CRC in the IDfield is uncertain within a few bit times. The Postamble allows the last byte of the CRC to
achieve closure and permits the ID field to always end in a predictable manner. This is necessary in order to locate tt
following field in a consistent manner.
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15.7 Transition Area (TA,)

There are two Transition Areas in each sector. Each Transition Area shall be equal in length to 12 Channel bits.

This area is used for transition from embossed headers to grooved areas. This area shall not contain user information. Fol
embossed sectors TAhall be embossed with a continuous 2T pattern.

158 Gap

There are two Gap fields in each sector.

The first Gap shall be equal in length to 48 Channel bits. It is the first field aftey &ifd gives the drive some time for
processing after it has finished reading the header.

The second Gap shall he Pﬂlll.’;ﬂ in Ipngth ta 24 Channel hits

The contents d
be embossed

15.9 Flag
This field is in
embossed sec

For sectors in

f the two Gap fields are not specified, and shall be ignored in interchange. For embgsse
vith a continuous 2T pattern.

tended to prevent inadvertent write operations over previously written data on Types
ors, the Flag shall be embossed with a continuous 2T pattern of 60 Channel bits (010101,

the User Area of the User Zone, the Flag shall be unrecorded if thé-data field of the se

shall be recorfled with a continuous 2T pattern of 60 Channel bits (010101010101...01) if the Data

recorded.
15.10 Auto
This field shall
The contents g

15.11 Sync

The sync field
of 48 Channel

0100 d
where the valu

if the fi
if the fi

15.12 Data
The Data field
2 498 byteg

2 048 user
442 bytes f
8 bytes for

| aser Power Control (ALPC)
be equal in length to 72 Channel bits. It is intended for testing the laser power level.

s intended to allow the drive to obtain byte synchronization for the following Data field. |
bits and be recorded with the bit pattern

010 0100 0010 0010 0010 0100 0100000 0010 0100 10x0
e x shall be as follows:

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

ield
s intended for recerding user data. It shall consist of:
comprising

hytes
br CRC;, ECC and Resync
Defeet Management Pointer (DMP)

d sectors, the Gap sha

WORM media. For
010101...01).

ctor is unrecorded and
field of the sector is

f this field are not specified, and shall be ignored ininterchange by this International Standard.

shall have a length

The dispositior

efthese 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.

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 Sync field shall be used as input to the decoder.

15.12.1

User data bytes

These bytes are at the disposal of the user for recording information. There are 2 048 bytes in each sector.

15.12.2

CRC and ECC bytes

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

The computation of the check bytes of the CRC and ECC shall be as specified in annex F.
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Defect Management Pointer (DMP)

There shall be 8 bytes for Defect Management Pointers (DMP). DMPs are used to specify the relationship between a defecti
sector and its replacement sector.

See clause 19, Defect Management for WORM Media, for more details.

15.12.4
The Resync

Resync bytes
bytes enable a drive to regain byte synchronization after a large defect in the data field.

Annex G specifies the Resync bytes and the criteria for selection of which of the two bytes is to be used.

The Resync fields shall be inserted among the rest of the bytes of the Data field as specified in annex F.

15.13 Postamble field (PA)

This field sh
space to en

clause 15.6,

15.14 Buffer field
ield is needed for three reasons. Firstly, the tolerance on the header‘to-header distahce as specified in 14

The Buffer

Secondly, the tolerance in the start of the \4fzld as specified in 15.3. Thirdly, thejactual length of
by the runout of the track and the speed variations of the disk during.writing of the data

determined

For emboss

15.15 Transition Area (TA2)

This area is
area shall n

16 Re¢

The 8-bit byj
annex G. Ch
sector have
between an

The recording code used to record all data in the formatted areas of the disk shall be the run-length lin

all have a nominal length of 24 Channel bits which shall be used for RLL (1,7) closure?)]
sure that the Buffer field (see 15.14) shall consist of spaces. Permijtpdttefns can either’bg

bd sectors, the Buffer shall be embossed with a continuous 2Tpattern.

bt contain user information. For embossed sectoystiaglbe embossed with a continuous 2T

N

or any other valid RLL (1,7) closure which shall end in space but shall not contain a'bit se|

used for transition from grooved areas to embossed headers and shall be equal in leng

cording code

es in the two ID fields and in the data field:shall be encoded into Channel bits on the disk
annel bits in these fields shall be decoded to information bits according to table 3 and anr
already been defined in terms of Channel bits. Write pulses shall produce marks in a n
hark and a space or a space and a mark corresponds to a Channel bit that is a ONE.

I'his field shall end in a

RAs defined in

guence of ONE ONE.

the written data, as

h to 12 Channel bits. T
pattern.

according to table 2 an
ex G. All other fields in

hanner such that the e

hited code known as RI

(1,7) as defiped in tables 2 and 3.
Table 2 - Encoding of input bits to Channel bits
Preceding Channel Current input bits Following input bits Channel bits
bit RLL(1,7)
0«©RY 00 00 or 01 001
0 00 10o0r11 000
1 00 10o0r11 010
0 01 00 or 01 001
o o0+ 10-or1% 060
1 01 00 010
1 01 01,10, 0r11 000
0 10 00 or 01 101
0 10 10o0r11 010
0 11 00 010
0 11 01,10, 0r11 100
© ISO/IEC 1999 — All rights reserved
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The coding shall start at the first bit of the first byte of the field to be converted. After a Resync field the RLL (1,7) coding
shall start again 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 or01 000 00, 01, or 10 01
00 001 00 or 01 01
0l or10 001 00 or 01 00
B86-or-16 816 66 s
00 or 10 010 0l or10 10
01 010 00 01
01 010 01 or 10 00
00 or 10 100 00, 01, or 10 11
00 or 10 101 00 or 01 10
17 Formatted Zone
17.1 Genefal description of the Formatted Zone

The Formatted
tracking provis
for the content

Clause 17 defi

17.2 Divisi
The Formatted

The dimensiorj

The location of

bn of the Formatted Zone

the zones defined in table 4 are-also shown in figure 19.

Zone contains all information on the disk relevant for datatinterchange. The informatior
ons, embossed headers, embossed data and, possibly,/user-written data. In this clause the term 'data’ is reservi
of the Data field of a sector, which, in general, is transferred to the host.

nes the layout of the information; the characteristics of signals obtained from this inforn
section 4 and §.

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

s are given as reference only, and‘are nominal locations. The tolerance on the locatig
specified in clduse 13.4. The tolerances on otherradii are determined by the tolerance on the track pitch

comprises embossed

ation are specified in

n of logical track O is
as specified in 13.3.
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2 048 Byte Sectors

Radius in mm

Logical Track

- Lead-in Zone

62,50 to 62,30

-3015t0-1531

- Quter Control Track SFP Zone

62,30 t0 62,25

-1530to-1126

- Outer Manufacturer Zone

62,2510 62,10

-1125to-1

(Guard Band)

(62,25 t0 62,25)

-1125t0 -1 100

(Test Zone for manufacturers)

(62,25 to 62,24)

-1 099 to -1 048

(Test Zone for drives) (62,24 to 62,10) -1 047 to -27
(Guard Band) (62,10 to 62,10) -26to—-1

- User Zone 62,10 to 29,68 0 to 182 507

- Inner Manufacturer Zone 29,68 to 29,55 182 508 to 183 013

(Guard Band)

(29,68 10 29,68)

182 508 to 1825620

(Test Zone for drives)

(29,68 to 29,56)

18252110182 974

(Test Zone for manufacturers)

(29,56 to 29,55)

182 975 to 183 000

(Guard Band)

(29,55 to 29,55)

183-001 to 183 013

- Inner Control Track SFP Zone

29,5510 29,51

183 014 to 183 145

- Transition Zone for SFP

29,5110 29,50

183 146 to 183 190

- Control Track PEP Zone

29,50 to 29,00

N/A

- Reflective Zone

29,00 to 27,0

N/A

© ISO/IEC 1999 — All rights reserved
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Radius (mm)
2 048-byte Zone Name Content
sector’s
Max Lead-i
62.50 ead-in
Zone
62,30
SFP Zone SFP1| SFP2 | SFP3|SFP4| .... SFP
62,25 Outer
ManuraCturcr
Zone
62,10 DMAs
User
User Area
Zone
DMASs
29,68 Inner
Manufacturer
Zone
29,55
SFP Zone SFP1| SEB2\/ SFP3| SFP4| .... SFP
29,51 Transition Zone
29,50
PEP Zone PEP PEP PEP
29,00
Reflective Zone
27,00
98-0070-A
Figure 19 - Location of the defined Zones
17.2.1 Llead-in Zone
The Lead-in Zgne shall be used for positioning purposes only.
17.2.2 Manufacturef Zones
There shall be|lan Innekand an Outer Manufacturer Zone. They are provided to allow the media manufacturer to perform tests
on the disk, indludingwrite operations, in an area located away from recorded information.
17.22.1 Quter Manufacturer Zone

The Outer Manufacturer Zone shall comprise 1 125 logical tracks.

The Outer Manufacturer Zone is divided into four parts: Two Guard bands and in between the actual Test Zones for drives and
manufacturers. The Test Zone for drives is intended for tests by a drive for calibration purposes and should not be used by
media manufacturers. The following PBs (Physical Blocks) will be written by the media manufacturer and will contain the data
patterns specified in table 5. The fixed pattern is 2 048 bytes of (CC) in the user bytes with the defined CRC, ECC, and
RESYNC bytes and the DMP bytes are (FF). The increment pattern is 2 048 bytes of (00, 01, 02, ... FO, FE, FF) repeated 8
times with the defined CRC, ECC, and RESYN bytes and the DMP bytes are (FF).
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Table 5 - Calibration PBAs

Pattern PBS (Physical Block Address)
Outer Calibration Area Inner Calibration Area
Fixed -444 to - 400 1277835 to 1277856
Increment -399to-355 1277857 to 1277878
Fixed -354to- 310 1277879 to 1277900

The Test Zone for manufacturers is intended for quality tests by the media manufacturer and should not be used by drives.

The Test Z
requirement
ignored in in

Logical track
All physical
17.2.2.2
The Inner M
All physical
17.2.3

The Data fig
type of the d

The layout g

17.2.4

This Interna
layer as the

17.2.5
The three z4

Contro
Inner G
Outer (

shall be use|

The control
the second {

The Control

PIic fUI |||a||ufcu,twcla may ;IQVC CIIIIUUDDCLI ial 'r\a ill ti Ic data flcid (DUC 1512) tilat I
s of 15.12 or clause 16. The information in this zone is not specified by this Internation
terchange.

s -1to -26 are a buffer and shall not be used.

racks in the Outer Manufacturer Zone shall contain 45 sectors.
Inner Manufacturer Zone

anufacturer Zone is also divided into four parts (see 17.2.2.1).

racks of the Inner Manufacturer zone shall contain 22 sectors.

User Zone

Ids in the User Zone can be user-written or contain embossed data, in the format of claug
isk.

f the User Zone and its sub-divisions is specified in ctause 18.

Reflective Zone

tional Standard does not specify the format of the Reflective Zone, except that it shall
remainder of the Formatted Zone.

Control Track Zones
nes on each side of the disk

track PEP Zone
ontrol Track SFP Zone
ontrol Track SFP Zone

[ for recording controltrack information.

track information-shall be recorded in two different formats, the first format in the Contro
ormat in the faner and Outer Control Track SFP Zones.

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

The Inner and Oulter Control Track SFP Zones shall each consist of tracks recorded by the same mod

asis used in

eed not comply with t
al Standard and shall &

e 15, depending upon

have the same recordir

Track PEP Zone, and

ulation method and forr

the User Zone (see clauses 16 and 18).

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

All physical tracks in the Inner Control Track SFP Zone shall have 22 sectors.

All physical tracks in the Outer Control Track SFP Zone shall have 45 sectors.

17.3

Control Track PEP Zone

The information contained in the Control Track PEP Zone gives a general characterization of the disk. It specifies the type

disk, the EC

C, the tracking method, etc.

This zone shall not contain any servo information. All information shall be pre-recorded in phase-encoded modulation. Th
marks in all tracks of this zone shall be radially aligned, so as to allow information recovery from this zone without radial
tracking being established by the drive.
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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 spaces at the centre of the cell and a ONE by a change from spaces t
marks at this centre.

PEP-Channel bit cell with a
recorded ZERO

PEP-Channel bit cell with
a recorded ONE

1/2 PEP-Channel bit cell 1/2 PEP-Channel bit cell

4> ?
2 PEP-Chat

95-0049-A

Requirements

17.3.2 H

Each physical
PEP-Channel

The gaps betw

>

e ipTyIN U

inel bits

Figure 20 - Example of phase-encoded modulation in the PEP Zone
for the density of the tracks and the shape of marks in the Control Track PEP Zone are sp|

ormat of the tracks of the PER Zone

rack in the PEP Zone shallhhave three sectors. The numbers below the fields in figure 21
its in each field.

|< Onephysical track (3 sectors) >|
Sectar Gap Sector Gap Sector Gap
177 177 177

Figure 21 - Track format in the PEP Zone
een sectors shall be unrecorded areas having a length corresponding to 10 to 12 PEP-Ch

17.3.2.1

ecified in clause 24.

indicate the number of

annel bit cells.

Eormat of a3 sector

Each sector of

17.3.2.1.1
This field shall

44

177 PEP-Channel bits shall have the following layout.

|< One sector (177 bits) >|
Preamble Sync Sector Number Data CRC
16 1 8 144 8

Figure 22 - Sector format in the PEP Zone

Preamble field
consist of 16 PEP-Channel bits set to ZERO.
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Sync field

This field shall consist of 1 ONE bit.

17.3.2.1.3

Sector Number field

This field shall consist of eight bits specifying in binary notation the Sector Number from .0 to 2

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 O
bit 7
bits 6 to 4

shall be set to ZERO indicating the continuous servo tracking method,
shall be set to 110 indicating a logical ZCAV

Other settin
bit 3

bits 2 to 0
Other settin
Byte 1

bit 7

bits 6 to 4
Other settin
bit 3

bits 2 to 0

Byte 2
This byte sh
Byte 3

This byte sh
wavelength

n=100R.
Byte 4

This byte sh
recorded m3

hs of these bits are prohibited by this International Standard (see also annex W).
shall be set to ZERO
shall be set to 010 indicating RLL (1,7) mark edge modulation,

hs of these bits are prohibited by this International Standard.

shall be setto ZERO

specify the error correction code and shall be set to 010 todndicate R-S LDC degree
Js of these bits are prohibited by this International Standard.

shall be set to ZERO

these bits shall specify in binary notation the powef 2 in the following formula wh
number of user bytes per sector

256 x 21

Values ofn other than 3 are prohibited'by this International Standard.

all specify in binary notation the number of sectors in each logical track.

all give the manufacturer's specification for the baseline reflecRantehe disk when meas
pf 685 nm. It is specified as a numbeuch that

all specify’/that the recording is in-groove in the user zone and it shall indicate the sign
irks.

PO interleave.

ch expresses the

ured at a nominal

al amplitude of the pre

bit 7

shall be set to ONE to specify in-groove recording.

The absolute value of the signal amplitude is given as a numbetween -15 and —35 such that

n=-50 (g,/

liop)

wherel g, is the signal from the Sector Mark in Channel 1 a;g,g is the signal from an unrecorded, ungrooved area in the User

Zone.
bits6to 0

Byte 5

shall express this numberBit 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.

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 (34) representing a capacity of 5,2 Gbytes.
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Byte 6

This byte shall specify in binary notation a numimerepresenting 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. Thissmumber
shall be between 8 and 40.

Byte 7
The setting of t
0001 0000 ind

his byte shall specify the disk type:

icates a Write Once Read Many ODC using irreversible recording

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

Byte 8

This byte shall
starts. It shall i

Byte 9

This byte shall
It shall be set t

Byte 10

This byte shall
starts. It shall 4

Byte 11

This byte shall
It shall be set t

Byte 12
This byte shall
Byte 13

This byte shall
marks.

bit 7
The value of th
n=50

wherel, is the
low-to-high. C
unrecorded, gn

bits 6 to 0

specify the next most significant byte of the logical track number in which the Outer Cor
e set to (FA) representing the next MSB of track number -1 530

specify the least significant byte of the logical track number in which the Quter-Control Ti
D (06) representing the LSB of track number -1 530.

specify the next most significant byte of the logical track numberin*which the Inner Con
e set to (CA) representing the next MSB of Logical Track Number-183 014.

specify the least significant byte of the logical track number in which the Inner Control TH
D (E6) representing the LSB of Logical Track Numben183 014.

specify the track pitch in micrometers times 100. It shall be set to (55) representing a trac

shall be set to ONE to specify-in-groove recording.
e signal amplitude is giveh as a numbeetween +35 and +75, or between —35 and —75 suc

(e /i)

ow frequency pattern signal from the User-written data (see 4y.f5)a positive numben whe
bnversely, it_is, a negative numberwhen recording is high-to-lowl,g is the maximum
poved ared in'the User Zone. Bptindl,; are measured with Channel 1.

q

shall-express this numbrerlf bit 6 is set to ZERO this number is positive. If bit 6 is set to
issnegative and expressed in TWQO’s complement.

trol Track SFP Zone

ack SFP Zone starts.

trol Track SFP Zone

ack SFP Zone starts.

pitctuof. 0,85

specify that the recording is In-groove‘and it shall indicate the signal amplitude and polafity of the user-written

h that

n recording is
ignal from an

DNE this number

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 -1 530.

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 (02) representing the MSB of Logical Track Number 183 014.
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Bytes 16 and 17

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

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

8, .4 3. 2
GX)=x +x +xX +X +1

The residual polynomial R(x) shall be

i=151 =143 \
R(=12=8 A2 gxArmot-ECk
i=144 i=0
where @; defotes a bit of the input data a@ an inverted bit. The highest order bit of the sector-number(fied ds.
The eight bitsc, of the CRC are defined by
k=7
R(PY=> gX
k=0
wherec, is r¢corded as the highest order bit of the CRC byte of the PEP secCtor:
17.3.2.2 Summary of the format of the Data field of a sector
Table 6 - Format of the Data field of{a sector of the PEP Zone
Byte o 7 6 3 4 3 2 : 0
0 Format Logical ZCAV 0 Modulation code
1 0 ECC 0 Number of user bytes
2 Number of sectors in each logical track
3 Bagbline reflectance at 685nm
4 0 Amplitude and polarity of pre-formatted data
5 ODC Capacity
6 Maximum read power for the SFP Zone at 50 Hz and 685nm
7 Disk Type
8 Start Track of Outer SFP Zone, next MSB of Logical Track Number
9 Start Track of Outer SFP Zone, LSB of Logical Track Number
10 Start Track of Inner SFP Zone, next MSB of Logical Track Number
H StartTFraek-of e SERZoneESB-ofLosteat-FrackNamber
12 Track pitch
13 1 Amplitude and polarity of user data
14 Start track of Outer SFP Zone, MSB of Logical Track Number
15 Start track of Inner SFP Zone, MSB of Logical Track Number
16 Not specified by this International Standard
17 Not specified by this International Standard
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17.4 Control Track SFP Zones

The two Control Track SFP Zones shall be pre-recorded in the sector format specified in clause 15. The pre-recorded data
marks shall satisfy the requirements for the signals specified in clause 23.

Each sector of the SFP Zones (see 17.2.5) shall include 512 bytes of information numbered 0 to 511;

— aduplicate of the PEP information (18 bytes),
— media information (362 bytes),
— system information (132 bytes),

In the case of 2 048-byte sectors these first 512 bytes shall be followed by 1 536 bytes set to (FF).
17.4.1 Duplicate of the PEP information

Bytes O to 17 i T T
17.4.2 edia information
Bytes 18 to 47|shall specify the conditions for

Wavelength_; = 685 nm;
Baseling Reflectandg,;
and Rotational Frequendy; = 50 Hz.

.1.4).

For the value pIN one set of write power for the 4T mark is given: it contains three values for the inngr, middle and outer
radius.

All values spegified in bytes 18 to 47 shall be 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 wavelendth, in nanometres, as a numbebetween 0 and 255 such that
n=1/9L,

This byte shallbe set to= 137 for ODCs according to thi§ International Standard.

Byte 19

This byte shall[specify the baseline reflectafgg(see 11.5.5) at wavelength as a numben such that
n=100R;

Byte 20

This byte shall[specify the rotational frequerigy, in hertz, as a numbersuch that
n =Nj

This byte shallbe set to=50for ODCs according to this International Standard.

Byte 21
This byte shall[specify the maximum read powgrin milliwatts, for the User Zone as a numbrebetween 8 arld 40 such that

n =20P;
Bytes 22 to 24
These bytes are not used and shall be set to (FF).

The following bytes 25 to 27 shall specify the write powulg for 4T marks in milliwatts indicated by the manufacturer of the
disk (see 25.3.3)1VIO is expressed as a number between 0 and 255 such that

n:5WIO
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This byte shall specifyvp for

r =30 mm

Byte 26

This byte shall specifyvIO for

r=45mm

Byte 27

This byte shall specify\, for

r=
Bytes 28 to
These byteg
The followin
25.3.2) Wy
n =
Byte 31
This byte sh
r=1
Byte 32
This byte sh
r =
Byte 33
This byte sh
r=
Byte 34 to 4
These byteg
Byte 44
This byte sh
Byte 45 to B
These byteg

b0 mm
B0
are not used and shall be set to (FF).

g bytes 31 to 33 shall specify the write powsg for 2T marks in milliwatts indicated by the
expressed by a numbebetween 0 and 255 such that

5 W,

all specifyvg for

0 mm

all specifyVg for

15 mm

all specifyvg for

b0 mm
B
shall be set to (FR).

all be set to00).
yte 379
shallbe set to (FF).

17.4.3

Bytes 380 to 386 are mandatory. Bytes 384 to 386 shall specify in binary notation the Logical Track Number of the last logica
track of the User Zone. The total number of logical tracks in this zone equals the Logical Track Number of the last logical tracl
of the User Zone increased by 1. For disks with 2 048-byte sectors, the Logical Track Number of the last logical track of th

System Information

User Zone shall be 182 507.
Bytes 380 to 383: Reserved
These bytes shall be set to (FF).

Byte 384

This byte shall be set to (02) for 2 048-byte sectors indicating the most significant byte of the number of the last logical tracl

of the User Zone.

© ISO/IEC 199
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Byte 385
This byte shall

be set to (C8) for 2 048-byte sectors indicating the next most significant byte of the number of the last logical

track of the User Zone.

Bytes 386
This byte shall

be set to (EB) for 2 048-byte sectors indicating the least significant byte of the number of the last logical track

of the User Zone.
Bytes 387 to 399: Reserved

These bytes sh

all be set to (FF).

Bytes 400 to 479

For Type WOR

Bytes 480 to 511: Unspecified data

M media these bytes shall be set to (FF).

The contents pf these bytes are not specified in this International Standard. They may-contain af identification of the

manufacturer. [They shall be ignored in interchange.
Bytes 512 to 2|047: Reserved
These bytes shall be set to (FF).

Table 7 - Summary of media informatiaf

Category Mandatory Optional or (FF) Mandatory (FH)
Media Paramefer 0- 15

Unspecified 16-17

L &R 18-19

N, Values 20-21, 25-27,31-33,44 22-24,28-30,84-43,
Not used 45-383

Figure of Merit

Reserved

Last track numper 384-386

Reserved 387-399
Reserved 400-479
Unspecified 480-511

2 048-byte secjors 512-2 047

18 Layout of the User Zone

18.1 Gene

al description of the"User Zone

The User Zong¢ consists of 2 048 Byte sectors and has a data capacity per side of 2,616 Gbytes. Spare sectors and the nol

usable sectors

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

18.2 Divisipns of the User Zone

The User Zon4g

are includedsin'this figure.

shall include four Defect Management Areas (DMA), two at the beginning of the zone and two at the end. The

area between

The entire Use

he Two Sets of DMAS IS called the User Area.
r Zone shall also be divided into bands as a result of the ZCAV organization of the disk.

Each of these bands shall contain the same number of physical tracks. Each such band is divided into logical tracks which have
the same number of sectors. The number of logical tracks per band decreases from band to band moving from the outer radiu:
to the inner radius.

The hierarchy i

50

s thus:
7 sectors = 1 logical track
4994 to 10 215 logical tracks =1 band
1 589 physical tracks =1 band
24 bands = the User Zone
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The User Zone shall be divided into 24 bands numbered 0 to 23 as shown in table 7. Each band is made up of a Data Area ¢
a Primary Reserved Area (PRA). A Secondary Reserved Area (SRA) is also contained in Band 23. Reserved areas are used
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 t
and sector number of the PRA with subsequent assignments allocated to the next higher available track and sector number.
reserved sectors used as calibration sectors are allocated beginning at the highest track and sector number of the PRA \
subsequent calibrations allocated to the next lower available sector track and sector number. The available sectors in the P
of a group are exhausted when there are no free sectors remaining between the two allocation processes. Further allocatio
replacement or calibration sectors must be made from the Secondary Reserved Area (SRA). The sectors in the SRA are tree
in the same fashion i.e. replacement sectors are allocated from the beginning of the SRA increasing in address, and calibrat

1l tadl froa th naafitbha S0 A 1o d X HEEP-w= = |
Sectors are PRITULALTU ITUTTTUTC TTTU UT UTC OTARATTTUTUTTAOITTY AUUTT OOt o.

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

18.3 Usg@r Area
The Data figlds in the User Area are intended for recording of user data (see table 8).
The User Area shall consist of a Write Once Read Many (WORM) Zone.

The User Area shall begin with track 6. At the boundaries between bands, it.shall not include the last 40 tracks of a band, anc
shall not incude the first 20 tracks of the next band.

This International Standard describes a single partitioning where the User Area shall be partitioned| into 24 Groups, each
which residgs in one band (see 18.6.2).
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Table 8 — Patrtitioning of the User Area

Band No. | Sectors| Tracks | Start |Data startf Spares |Buffer start| Test start | Buffer

per [perband track start start
physical
track
0 45 10 215 0 6 9158 10175 10 188 10 19
1 44 9988 | 10215| 10235 19 170 20 168 20 176 20 1B3
2 43 9761 20 203 20 223 28 953 29 924 29 9317 29944
B 42 9534 | 29964 29984 38510 39 458 39471 B9 48
a 41 9 307 39498 39518 47 840 48 765 48 778 48 785
b 40 9080 | 48805 48825 56 943 57 845 57858 57 8p5
D 39 8 853 57 885 57 904 65 818 66 698 66 711 b6 7[L8
/ 38 8626| 66738 66758 74 467 75324 75 337 /5 3f14
B 37 8399 | 75364| 75384 82 889 83728 83736 B3 7413
D 36 8172 83763 83 783 91 083 91 89% 91 908 D1 OIL5
10 35 7945| 91935 91954 99051 99 840 99 853 b9 8B0
11 34 7718 99 880 99 900 106 79p 107 558 107 51 |07 p78
12 33 7491| 107598 107618 114306 115049 115 062 115 P69
13 32 7264 115089 115100 121592 122 313 122 326 122 333
14 31 7037 | 122353 122373 128652 129350 129 363 129 B70
15 30 6810 (. 229390 12941p 13548b 136 160 136 173 136 [L8O
16 29 65831 13620Q 136220 142090 142743 142756 142|763
17 28 6356 | 142783 142803 148469 149 099 149 112 149 [L19
18 27 6129 | 149139 14915p 154621 155 228 155241 155 p48
19 26 5902 | 155268 155288 160 545 161 180 161 143 161 [L50
30 26 5675| 161170 161190 166 243 166 805 166 818 166 B25
41 24 5448 1668458 166865 171 71 172 253 172 266 172 b73
22 23 5221 172293 172313 176957 177 474 177 487 177 p94
23 22 4994 177514 177534 1801783 - - -
Secondary 180 669 182 488 182 501 N/A
Reserved
Area
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18.4 Defect Management Areas (DMAS)

The four Defect Management Areas contain information on the structure of the User Area and on the defect management. T
locations of the DMAs are shown in figure 19. Each DMA shall have a length of 21 sectors. The address of the first sector c

each DMA is

given by table 9.
Table 9 - Location of the DMAs

The unused
Each DMA 9

185 Dis

The DMA ¢
length of on

The content

The first tra
data zone st

The first trag

The first tra
the DST.

The starting
number of s

Table 10 su

hall contain a Disk Definition Structure.

K Structure Table (DST)

pntains the Disk Structure Table (DST) after initialization of the media. The DST shall consist of a table with a
b sector which describes the location and length of the Reserved\Area.

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

arts at sector number 0 of the track specified in byte-2'of the DST.

bctors in the Secondary Reserved Area shall be recorded in the DST.

mmarizes the information that shaltbe recorded in each of the four DSTs.

DMA Number Track numbers Sector numbers
DMA 1 0 0
DMA 2 3 0
DMA 3 182 482 0
DMA 4 182 485 0

k of the data zone is the lowest numbered track not belonging to the DMA or the Secon

k of the data area in each group is defined in table:8.

k of the Reserved Area in each group is defined in table 8. The corresponding track nur

track of the Secondary Reserved Area-is defined in table 8. The starting track address

sector that lies after DMA2 and the unused sector that lies after DMA4, are reServed for fliture standardization.

lary Reserved Area. Tl

nber shall be recorded

of the first track and t
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Table 10 - Byte assignment of the Disk Structure Table (DST)

Byte Description
Number
00 (OA) DST Identifier
01 (OA) DST Identifier
02 (06) Track number of the first track of the first group
03 (10) Indicating that the pointer defect management has been used and that no Secondary Defect List has
been recorded.
04 (00) Number of groups MSB.
05 (18) Number of groups LSB.
06 (FF)
07 (FF)
08 Group 0 Start track number of Primary Reserved Area (MSB) - See table 7.
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 (Next LSB)
15 Group 1 Start track number of Primary Reserved Area (LSB)
96 Group 22 Start track number of Primary Reserved Area\(MSB)
97 Group 22 Start track number of Primary Reserved Area (Next MSB)
98 Group 22 Start track number of Primary Reserved Area (Next LSB)
99 Group 22 Start track number of Primary Reserved Area (LSB)
100 Group 23 Start track number of Primary Reserved Area (MSB)
101 Group 23 Start track number of Primary Reserved Area (Next MSB)
102 Group 23 Start track number of Primary. Reserved Area (Next LSB)
103 Group 23 Start track number of Primary Reserved Area (LSB)
104 Secondary Reserved Area Starttrack number (MSB)
105 Secondary Reserved Area Start track number (Next MSB)
106 Secondary Reserved Area Start track number (Next LSB)
107 Secondary Reserved Area Start track number (LSB)
108 Number of sectors in.Secondary Reserved Area (MSB)
109 Number of sectors in Secondary Reserved Area (Next MSB)
110 Number of setCtors in Secondary Reserved Area (Next LSB)
111 Number of (sectors in Secondary Reserved Area (LSB)

112to 119 Shall centain the name of the manufacturer of the optical drive initializing this cartridge

120 to 127 Shall>contain the serial number or identifier of the optical drive initializing this cgrtridge or [if not
available (FF).

128 to 13% Shall contain the date and time of the initialization of this cartridge in the form: MM DD YY hih mm
(two bytes each) or if not available (FF).

Note: In order to provide backward compatibility with previous generations of shipped media, the year
“YY” shall continue to be encoded as follows: year 1998 as “98”, year 1999 as “99”, year 2000 as
“00”, year 2001 as “01”, and so forth.

136 to 143 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 identifiefs will
be identical among drive manufacturers.

144 t0 2047 | (FF)

54
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18.6  Write Once Read Many (WORM) Zone

Type WORM shall contain a Write-Once Zone. The Write Once Zone is intended for the user to write data into. The Data fielc
of all sectors in this zone shall not contain any embossed data.

18.6.1
The WORM

18.6.2

Location
Zone shall start from sector 0 of track 6 and extend to sector 7 of track 182 487.

Partitioning

During initialization of the disk, the WORM Zone shall be partitioned into 24 consecutive groups. Each of the groups within
the user area is partitioned into a Data Area and a Primary Reserved Area (see table 8). Band 23 additionally contains t
Secondary Reserved Area.

The Data A
found in the

The Secon
sectors in th

Table 8 sh

19 De

Defective sq
which uses

19.1 |Initi
WORM meq
WORM Zon
19.2

The defect
denoted by

replaced se
cannot be ¢

Defect Management Pointers.

data area of this group and for write power calibration.

ary Reserved Area is used for replacement of any defective sectors and for writeé po
Primary Reserved Area of a particular group have been exhausted.

ws the data start track for each group. The Primary and Secondary Reserved Area §
ks are also shown.

ect Management

ctors on the disk shall be replaced by good sectors according to the defect managemer
pointers imbedded in the replacement sector.

alization of the disk

ia must be initialized before it is used. During initialization of the disks, the four DMAS
b is partitioned into 24 groups. See Table 8.

Mmanagement scheme uses defect managemeéent pointers (DMPs). This field in the datal
?,y (x=1,2 and y=1,2,3,4). The bytes are _used to specify the relationship between a ref

ctor found defective. A defective sectoris a sector for which the ECC or the CRC has de
brrected. This relationship is expressed by pointers. Table 11 below shows the format of al

Table 11 - Format of a DMP for WORM Media

ents of defective sect
wer calibration when tl

tart track and number

t scheme described be

are recorded and the

block consists of 8 by
lacement sector and tt

ected erroneous data t

>;Y)>g)(5rl:el,2,3,4).

Byte 1 (P 1) Byte 2 (P o) Byte 3 (P 3 Byte 4 (P 4

Next MSB of track LSB of track number Sector nun

number

SB of track number

hber

There shall

Pointer

pe two pointers {R, and B, ) in each sector. In each data area sector, the pointers shall be

31,yis feserved, not specified by this International Standard, and ignored on interchange.

recorded as follows:

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:

PointerP, , specifies the address of this sector.

Pointer B, specifies the address of the defective sector.

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

© ISO/IEC 199
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19.3  Write procedure

When writing sectors in the Data Area of a group, the two DMPs of these sectors are written at the same time. The pointers
Pl,y and Fé,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 sectc
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 be rewritten in the first available spare sector in the Secondary Reserved Area .

19.3.1 Read Procedure
If an uncorrectable read error occurs when reading any data sectors of a group, all of the written spare sectors of the Primary

Reserved Areq Of te group MUStbe Searchet for a Teptacement Sector i a Teptacement Sector 15 Tipt found in the Primary

Reserved Areg, then all of the written spare sectors of the Secondary Reserved Area must be searched. If a replacement sect
is not found, a permanent read error has been encountered.

Section 4 - Characteristics of embossed information

20 Method of testing

The format of {he embossed information on the disk is defined in clauses 13 to 18_Ctauses 21 to 24 specify the requirements
for the signals|from grooves, Headers, embossed data, and Control Track PER marks, as obtained wien using the Referenc
Drive specified in clause 9.

Clauses 21 to|24 specify the average quality of the embossed information over the sector recorded pccording to the sector
format defined in clause 15 and 16. Local deviations from the specified’ values, called defects, can |cause tracking errors,
erroneous Hedders, or errors in the Data fields. These errors are covered in section 6.

20.1  Envirgnment

All signals spdcified in clauses 21 to 24 shall be within their‘specified ranges with the cartridge in any environment in the
range of allowed operating environments defined in 8.1.2.

20.2 Use of the Reference Drive

All signals spegified in clauses 21 to 24 shall be méasured in the indicated channels of the Reference | Drive. The drive shall
have the following characteristics for the purpose-of these tests.

20.2.1 ptics 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 ead power

The read power is the optical pawer incident at the entrance surface, used when reading, and is spegified as follows for the
stated zones ($ee clause 17):

a) PEP Zone
The read power shall.not exceed the value specified in 17.3.
b) SFP Zone
The read p

power shall be 1,0 mW.

¢) User zone
The read power shall be in the range given in byte 21 of the SFP Zone (see 17.4.2). The test read power shall be 1,0 mW.

20.2.3 Read channels

The drive shall have a read Channel, in which the total amount of light in the exit pupil of the objective lens is measured. This
Channel shall have the implementation as given by Channel 1in 9.1.
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Tracking

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

e max(axial) = 0,7um

from the recording layer, and it shall have a radial deviation of not more than

e max(radial) = 0,09um

from the centre of a track.

20.3 Defi

nition 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 e
falling on the detector.

I, andl, are

Channel 1 is
pass filters g

beam crossgs the tracks in grooved areas without embossed recordinglfjglds, and | pmin indicate th
minimum signals of the lower envelope of Channel 1, respectively, when the beam crosses the t

embossed H

ated to the optical pow

the outputs of the two halves of the split photodiode detector in the Tracking Channel (seg 9.1 and figure 23a).

the sum of the two photo detectors in the optical system (see 9.1) as processed by the bottom-hold circuit and |
escribed in annexIR; andl g indicate the maximum and minimum signals. oPChannel 1, respectively, when the

eaders and embossed recording fields (see figure 23b).
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Grooved areas Areas containing
without embossed ____jlg  embossed Headers
Recording Fields or embossed Recording Fields

Beam

in groove \/\ /\/ Light beam
I+,
, +Iz)m1n
, +12) (¢ +12)min

0 Level T Il /)&’ \ / v /\ /\ v/ N\
\_/ U \— A\ N

—

Beam across tracks
97-0135-A

Figure 23a - Signals from grooves in the Tracking Channel

Grooved areas Areas, containing
without embossed embossed Headers
Recording Fields 0r_ embossed Recording Fields

S
Beam LA
in groove T

IG

l Beam across tracks

0 Level

97-0136-A

Figure 23b - Signals from grooves in Channel 1

TA Sector VFO AM, ID PA, [TA
H— o e M e——> |—1| =

AL AT ALY, \f

ry

0 Level i

97-0137-A

Figure 23c - Signals from Headers in Channel 1

Figure 23 - lllustration of the various parameters for read characteristics

58 © ISO/IEC 1999 — All rights reserved


https://iecnorm.com/api/?name=bc23f6beba6b57f7776c7e860c8ba12d

ISO/IEC 18093:1999(E)

21 Signal from grooves
The signalsl + 12) and (1 - I2) shall be filtered using a 5th order Bessel filter with a cut off frequency of 1,0 MHz such that
frequencies above 1,0 MHz are attenuated 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 cros
the tracks. The signal can be used by the drive to locate the centre of the tracks. The peak-to-peak value of the cross-tre
signal shall meet the following requirements when measured according to annex P:

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

faWaki 74|
v,J

1 N_L L] AY 020
=Ubhmax "phmiry " \"bhmax = ¥~

Over thel whole disk this ratio shall not vary by more than 3 dB in areas containing embessed| Headers and emboss
Recording fields.

b) The peak-to-peak value of the cross-track signal in grooved areas in the Formatted Zone withput embossed Recordi
fields:

0,01< (IOL - IOG)/IlG <0,30
Over the

21.2  Pugh-pull signal
The push-piill signal is the sinusoidal difference sighal-(I5) in the Tracking Channel, when the focus

crosses the [rracks. The signal can be used by the drive for radial fracking. The peak-to-peak value of
meet the following requirements

whole disk this ratio shall not vary by more than 3 dB in areas withaut'embossed Recording fields.

of the optical beam
the push-pull signal st

a) in areas rontaining embossed Headers and embossed Recording fields:
0,10< (I1-12)pp/ (11 + 12)16< 0,30

b) in grooved areas in the Formatted Zone without embossed Recording fields:
0,25< (I1-12)pp/ (11 +12)16< 0,6

where (4} '2)pp is the peak-to-peak amplittide of the differential output of the two halves of the split
the Tracking Channel, andly(+ 1,),g is:the'signal measured in-groove.

photodiode detector in

21.3 Div|ded push-pull signal
The first teffm of the divided plsh-pull signal is the peak-to-peak amplitude derived from the ins

antaneous level of the

differential gutput (1 - I2) frem-the split photodiode detector when the light beam crosses the un

recording fi

¢lds of grooved, tracks divided by the instantaneous level of the sum oliput4) from the

recorded or embossec
split photodiode

detector when the lightdbeam crosses these areas.

The second term_of-the divided push-pull signal is the ratio of the minimum peak-to-peak amplitude derived from the
instantaneolis level*of the differential outpi { I2) divided by the instantaneous level of the sum outptH12) from the

split photodipde detector When the I|ght beam crosses embossed Recordlng flelds of grooved tracks 0 maximum peak-to-pe
amplitude derived fror ’ us level of the sum
output (1 + 12) from the split photodiode detector when the light beam crosses the pre- formatted data area of grooved tracks.

The split photodiode detector separator shall be parallel to the projected track axis. In this measurerhgahdhesignals

shall be provided by the split photodiode detector. The tracking servo shall be operating in open-loop mode during thi
measurement.

The first term shall meet the following requirements in areas containing embossed Headers and embossed Recording fields:
0,12< [(|1 -|2)/(|1 +|2)]pp <0,40
The first term shall meet the following requirements in grooved areas without embossed data fields:

0,355 [(I3 -12)/(11 +1p)]pp <0,70
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The second term shall satisfy the following requirements in areas containing embossed Headers and embossed Recordin
fields:

[(|1 -|2)/(|1 +|2)] ppmin/[(ll -|2)/(|1 +|2)]ppmax >0,20
The second term shall satisfy the following requirements in areas without embossed Recording fields:
[(1q-19)/(11 +19)] ppmin/[(' 1-12)/(11 +'2)]ppmax >0,70

21.4 Phase depth
The phase depth of the grooves equals

nxd
A

x 360"

where:
n is the index ¢f refraction of the substrate
d is the groovg depth

A is the waveléngth

The phase depth shall be less than®180

21.5 Track|location
The tracks arellocated at those places on the disk wherds) equals zero andl1+I2) has its maximum value|

22 Signdls from Headers
The signal obtgined from the embossed Headers shall be measured in Channel 1 of the Reference Drivg.

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 Channel | cqused by the mark when the beam follows a recorded track (see figure 23c).

22.1 Sector Mark Signals
ltopis the peaK level of the Sector Mark and shall meet the following requirement

0,07< }45p< 0,30
The signal gy, from the Sector Mark shallmeet the requirement
0,30< | snfltop= 0,65

22.2 VFO gignals
The signallz, from the marksinr the VFQand VFG, fields shall meet the requirement

0,085 }yto / liod<0.25

In addition, the condition

=020
T

lviol pirases

shall be satisfied within each sector, whégg, o is the signal with maximum amplitude in that sector from embossed mark
signals oﬂp defined in 22.3 andif, is the peak-to-peak amplitude of the read signal from the VFO area.

22.3 Address Mark, ID and PA signals
The signallp from the marks in these fields shall meet the requirements

0,08< Ip/ ltopS 0,65
I

—PMN 6,20

| pmax
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The second requirement applies over any Healdgkin andlymayare the signals with minimum and maximum amplitude in
those fields.
22.4  Timing jitter

The header signal shall be read and detected using the read Channel circuit defined in annex H under the conditions specif
in 20.2.2. The timing jitterJt(H) shall be measured according to the procedure in annex J and shall meet the following
requirements:

J(H)<0,10 T

where T is the Channel clock periadt(H) is the standard deviation (sigma) of the length in time of the leading-to-leading and
trailing-to-trailing edges for eachT period. The ideal length correspondsrit@Channel bit times TJt is illustrated in figure
J.1. All the time interval samples detected from the Header signals on the recording layer shall satisfy the corftihn of

22.5 Asy
Asymmetry

mmetry
s the deviation between the centre levels of the signals which give maximum and minimu

m ampjjiigesd

'pmin in Address Mark, ID and PA fields (see annex Q) and shall be in the range of £ 0,15.
23  Sigpals from embossed Recording fields
23.1 Sighal amplitude
If the disk has an Embossed Zone, the Recording fields of all sectors in this-zone shall contain embjossed marks. The sign
from these marks shall be measured in Channel 1 (see 9.1). Acceptable/defects of the marks are gpecified in section 6. T
signal from all embossed Recording fields is defined as the peak-to-peak value of the modulation of the signal.
The signallIO from marks in the Recording fields of the Embossed Zone shall meet the following requirgments:

0,08<1y/1iop<0,65

[ 1.

Ipmax

The last reqpirement applies over Recording fieldfin andlpmaxare the signals with minimum and maximum amplitude in

the Recording field of a sector.

23.2 Asy
Asymmetry
| pmin in emb
23.3 Tim

The embosy
specified in
requirement

Ji

mmetry
s the deviation between thecentre levels of the signals which give maximum and minimy
ossed Recording fields (see annex Q) and shall be in the range of + 0,15.

m ambjjfadesd

ing Jitter
ed data signal. shall be read and detected using the read Channel circuit defined in anf
P0.2.2. The-fiming jittelty shall be measured according to the procedure in annex J and s

ex H under the conditi
hall meet the following

where T is the el clockperiodtis standard-deviation{sigmal-o ading-to-leading and
trailing-to-trailing edges for eaah T period.Jtis 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 conditio
of Jty.

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 e
correction defined in 29.2.7.

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 meets the requirement
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lmmax

| <20

m min

The signall is obtained from Channel 1 (see 9.1). The signgls the maximum amplitude in a group of three successive
marks.l,maxis the maximum value ani, yin is the minimum value of,,, obtained over one physical track of the PEP Zone.
Immaxshall be greater than 0|3, wherel, is the signal obtained from Channel 1 in an unrecorded ungrooved area. The effect
of defects shall be ignored.

o O O O O O O O OO0 O O o O O o O

(D D R G N G WD R D R oo o oo oo

Laserbeann—@ o O O O o O O O | O
o O O O O O O O oo o o o o EBeoooo

Y
l l Mark

m min I
m max

0 Level

94-0135-A

Figure 24 - Path of the laser beam when crossing tracks and the resulting PEP signals

Section 5 +.Characteristics of the recording layer

25 Method of testing

Clauses 26 to P8 describe a serigs\of tests to assess the properties of the Recording layer, as used for jwriting and reading dat
The tests shalllbe performed in‘the"Recording field of the sectors in the WORM Zone. The write and reafl operations necessary
for the tests shiall be made onithe same Reference Drive.

Clauses 26 t0|28 specify.only the average quality of the recording layer. Local deviations from the specified values, called
defects, can cquse write-problems. These defects are covered in section 6.

25.1 Environment

AII Signals in C:QUDCD 26 tU 28 Qha:: bc \l\l;th;ll thc;l Qpcb;f;cd IaIIuCD VV;th thc baltl;dyc ;II al Iy CIIV;IUII ent in the range Of

allowed operating environments defined in 8.1.2

25.2 Reference Drive

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

25.2.1 Optics 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.
25.2.2 Read power

The optical power incident on the entrance surface of the disk and used for reading the information shall be in the range
specified in 20.2.2.
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25.2.3 Read Channel
The Reference Drive shall have a Read Channel which can detect marks in the recording layer. This Channel shall have
implementation equivalent to that given by Channel 1in 9.3

The edge positions in time shall be measured for testing purposes by a threshold detection method. The threshold value
referenced to the centre of the peak-to-peak envelope of the readback signal. The positive peak and negative peak signals of
envelope circuit (see annex L) shall each contain a single pole filter with a -3 dB roll-off point at 50 kHz.

Nominally the threshold value shall be zero if the laser power calibration is perfect and there are no parameter variation
However, in some measurements the threshold value may have to be adjusted to minimize the effects of mark size changes
to parameter variations during writing.

25.24 Tracking

During the measurement of the signals, the focus of the optical beam shall follow the tracks as specifi¢d in 20.2.4.

25.2.5 Signal detection for testing purposes

The signal ffom the Read Channel is not equalized before detection. The signal shall be relled off with a 3-pole Butterwort
filter with a put-off frequency of half the Channel clock frequency of the band being tested,~All read [testing is performed at
3 000 rpm.

Nominally the threshold value shall be zero if the laser power calibration is perfect and there are ho parameter variation
However, inf[some measurements the threshold value may have to be adjusted to-minimize the effect$ of mark size changes
to parametey variations during writing.

25.3 Wri’Le conditions
The requirement for all tests shall be met over the operating environment'except where otherwise notgd.

25.3.1 Write pulse and power
Marks are rgcorded on the disk by pulses of optical power superimposed onto a specified biaBypeWer MW=+ 0,1 mW at
the test rotational frequency.

The test pulse trains are defined as follows for marks of lehAgth 2T through 8T.

2T marks afe formed with a single 1,5T pulse of poWér superimposed into the bias poweg. The initial 2T portion of
marks longgr than 2T is formed with a 1,5T pulse’of powéy with the incremental T lengths each bging formed by the
combinationy of a 0,5TRj,) and 0,5T (Np) pair, whereP,=Bias Power,VVp:Write Peak Power, and/is=Write([Subpeak Power.
The relationghip ofVg: W,, = 0,75:1,0.

For mark lenygths 2T to 8T, the pulse trains are as follows:

2T 1,0TPL)1,5TWY1,0TRp)

3T: 1,0TPy)1,5TWg)0,5T(EL)0,5T(Wp)1,0T(Py)

4T : 1,0TPy)1,5TWe)0,5T (P)0,5T(W)0,5T(P)0,5TW,)1,0T(y)

5T: 1,0TPy)1,5/(W90,5T(W,)0,5T(P,)0,5T(Wp)0,5T(Pp)0,5TW,)1,0TPy)

6T : 1,0TPy) 1,5TWg)0,5T(PL)0,5T(W)0,5T(P)0,5TMWD)0,5TP,)0,5T(W)1,0T(Py)

7T 1,0TPg)L5TWg)0,5T(PL)0,5T(Wp)0,5T(Py)0,5TW,)0,5T(PL)0,5TMW,)0,5T(P,)0,5T (W) 1,0T(y,

8T : 1,0TFR)1,5TWg0,5T(PL)0,5TW,)0,5T(P)0,5TW,)0,5T(Pp)0,5T(W)0,5T(Py)0,5T (W)
0,5T(Pp) 0,5TW,)0,5T(P)0,5T(Wp)1,0T(Py)

The generalized pulse train for the purpose of testing is shown graphically in annex K.

Individual pulses shall have 10% to 90% rise and fall times of less than 3 ns.

The measurement of laser power shall be done in pulsed operation by averaging, for example, one pulse every 50 ns, usin
sperical radiometer. The averaging method of measuring the laser power will minimize the accumulation of pulse width an
pulse amplitude tolerances.

The valuest andWg used in any media tests shall be the ones measured for that particular piece of media using the methc
in 25.3.2. Values within 5% ofVj, and W that were measured by the media manufacturer at 30 mm, 45 mm, and 60 mm on

their typical media shall be recorded in the SFP zone.
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25.3.2

Pulse power determination

The following procedures shall be used by the media manufacturer to measure the ngedep that are recorded in the

SFP zone. These powers are specified in the SFP zone as 2T and 4T powers. The 2T and 4T marks are formed using the puls
patters described in 25.3.1.

Write several tracks at 30 mm, 45 mm and 60 mm radii of the disk under test by repeatedly writing the following test pattern.
Fix the value of W to be equal to 75% of the value , in all cases.

Run length:

Mark or space:

2T
M

6T
S

4T
M

6T
S

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

Measure the a
interval analyz
samples on se

Adjust the pow
those powers v
Recording shal

25.3.3 N
The pulse pow
by the reciprog

whereTp =1,2%T =

The following f
theTIO ande d

The value forC

verage distance between the edges, namely L2, L4 and L6 for the 2T, 4T and 6T rans’re
br repeated for 30 mm, 45 mm and 60 mm radii. Averaging should be done using-10 s ind
veral tracks at each radial position.

Vhich cause L6 to be decreasing with increasing laser power.
| be done at a media temperature of 25 2CC, at the test RPM.

ledia power sensitivity

ity relationship:

1
—+
T

p

1

"

W
p

mw

15T+ 05T+ QS
2

ormula shall be used by the media manufacturer to measure the value of the media poV

ata from 25.3.2:
p\/
p T + \/7

shall be lessthan 65 at radii 30 mm, 45 mm, and 60 mm.

C=

characteristics
Lition

spectively, using a time
ependent time interval

ersVsandW, so that L6 is as close to 6T as possible. Choosa\handW; to, berecorded in the SFP zone as

eWp is the upper bound of the power required to form 4T marks as a function of pulse duTﬂ.tMl@ is given

ver sEnsisivity

26 Write
26.1 Resol
I is the peak-

O-peak value Or the Signal obtained In Lnarnnel L (see J9.2) MO 41 Malks and 41 5Spac

the conditions given in 25.3, and read under the conditions specified in 20.2.2 c).

s written under any of

Iy is the peak-to-peak value of the signal obtained in Channel 1 from 2T marks and 2T spaces written under the conditions
given in 25.3, the lowest interval allowed by the RLL(1,7) code for each zone +0,1 MHz, and read under the condition

specified in 20.

2.2¢c).

The resolutiorly/l| (see figure 25) shall not be less than 0,18 within any sector. It shall not vary by more: thaf over a

track.
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T

94-0132-A

Figure 25 - Definition of IL and IH

26.2 Nafrow-band signal-to-noise ratio

The narrow+band signal-to-noise ratio is the ratio of the signal level to the noise level of a specified pattern, measured in a ¢
kHz bandwiglith. It shall be determined as follows.

Write a seri
frequency a
Read the R
using a spe
as indicated

lowed by the RLL(1,7) code for each zone * 0,1 MHz. The write conditionsshall be as sp

bcording fields in Channel 1 with the Read Channel specified in anngx,H under the co

in figure 26. The measurements shall be corrected for the effectof the Header fields an

error in orddgr to obtain the value for the Recording field only.

The narrow{ band signal-to-noise ratio is

The narrow
differences

NOTE - ltis pe

signal level
20l0gy, ————
noise level

band signal-to-noise ratio shall be greater than*45 dB for all tracks in any sector in the
petween -15° and +1iB the optical system as(defined in 9.1.

mitted to use a spectrum analyzer with a bandwidth*of 3 kHz and to convert the measured value to that for a 30

Amplitude Signal level

Noise level

s of 2T marks followed by 2T spaces in the Recording field of a series of se¢tars at a fréfgquénbg highest

cified in 25.3.1.

ditions specified in 25

ctrum analyzer with a bandwidth of 30 kHz. Measure the amplitudes.of the signal and the| noise at the fgequency

d for any instrumentatic

User Zone for all phas

kHz value.

> Frequency

95-0051-A

Figure 26 - Amplitude versus frequency

26.3 Cross-talk ratio

The cross-talk ratio definition and measurement procedure describe the entities to be measured in terms of physical trac
These physical tracks can consist of one or more logical tracks (see 13). The number of logical tracks involved in th
measurement must be adjusted for the Band in which the measurement is made.
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26.3.1

Track test method

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

Write a series of 2T marks followed by 2T spaces at a frequépdgr each zone + 0,1 MHz in the Recording field of the
sectors in track. The write conditions shall be as specified in 25.3.

Read the Recording fields of the sectors in the traoks)(n and fi+1) under the conditions specified in 25.2.2 and 25.2.3.

The cross-talk

from a tradgkto track fr-1) and to trackif+1) shall be lower than -26 dB.

26.4 Timing Jitter
The timing jitter can be obtained from the TIA data in 25.3.3 with the equalizer defined in annex M. Measure the length in time

of the leading-
and 6T space
samples on se

The value of timing jitter (due to the media) shall be less than 10 % of the time period T of one channel

and 60 mm rad

27 Methq

Clauses 29 an
Standard. It ch
data may have

Whereas claug

O-feading and raifing-to-tralfing edges of the detected data from the 2T mark (C2) foltow
L6) followed by 2T mark (L2) with TIA. The measurements shall be made using 105itdg
veral tracks at each radial location.

Section 6 - Characteristics of user data

pd of testing

d 30 describe a series of measurements to test conformance-of the user data on the di
ecks the legibility of both embossed and user-written data. The data is assumed to be arl
been written by any drive in any environment. The readtests shall be performed on the R

The gravity of

the read Chanpel defined below. The requirements in clauses\29 and 30 define a minimum quality of
data interchange.

27.1
All signals sp

Envirgnment

es 20 to 28 disregard defects, clauses 29 and 30 include them as unavoidable deterior
defect is determined by the correctability of the ensuing errors by the Error Detection an

ified in clauses 29 and 30 shall bewithin their specified ranges with the cartridge in an

bd by 6T space (L6),
pendent time interval

bit for 30 mm, 45 mm

5k with this Internatione
bitrary. The user-writter
eference Drive.

htion of the read signal
d Correction circuit in
he data, necessary for

y environment in the

range of allowgd operating environments defined’in 8.1.2. It is recommended that before testing the ¢ntrance surface of the

optical disk shall be cleaned according to the instructions of the manufacturer of the disk.

27.2 Refer

All signals spe
have the follow

bnce Drive

Cified in clauses 29 and.30-shall be measured in the indicated Channels of the Referenc
ing characteristics forithe purpose of these tests:

ptics and mechanics
ptical beam shall-have the properties specified in 9.2 a) to f). The disk shall rotate as speci

ead power
ver incident on the entrance surface of the disk (used for reading the information) shall be

b Drive. The drive shall

fied in 9.5.

in the range specified

27.21 €
The focused o
27.2.2 H
The optical po
in 20.2.2.
27.2.3

aad amnlifiarc
et HpHHet

The read amplifiers after the photodiode detectors in Channels 1 and 2 shall be as specified in 9.3.

2724

Mark Quality

The signals from both read amplifiers shall be converted from analog to binary with an edge detector as defined in annex H.
The output signals from Channel 1 shall be filtered without equalization with the specified low-pass filter, and compared with
their threshold levels of the comparator which shall be between 0,25 and 0,75 for the threshold fractional values. The threshold
levels shall be adjusted to minimize the maximum offset (or bias) of the mark and space intervals from their desired (or true)
values of 2T, 3T, ...., 7T, 8T. The output signals from the comparator are converted to binary signals with the edge detector.

The timing jitter in this section is defined as the standard deviation of the separately measured 2T to 8T 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. Therefore, independent interval samples for this measurement are limited by th
number of marks and spaces in a sector. The timing jitters shall be expressed as a percentage of Channel bit time T.
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The converter for Channel 1 shall operate correctly for analog signals from embossed marks with amplitudes as determined
clauses 22 and 23.

The converter for Channel 1 shall also operate correctly for analog signals from user-written marks with an amplitude a
determined by clause 25.

27.25 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 0,70T 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 ¢

the leading to leading, leading to trailing, trailing to leading, and trailing to trailing edges from the Channel bit clock/clocks.

27.2.6 Binary-to-digital converters

The binary dignals shall be correctly converted to the data bytes with the binary-to-digital converters.bhsed on the sector form
and the recqrding code defined in clauses 15 and 16.

27.2.7 Error correction

Correction df errors in the data bytes shall be carried out by an error detection and correction’system|based on the definition
F.2 and F.3|of annex F. There shall be an additional correction system for the embogsed data, baspd on the parity sector:
defined in 18.7.3.

27.2.8 Tracking

During meagurement of the signals, the focus of the optical beam shall followthetracks as specified in 20.2.4.

28 Minfimum quality of a sector

This clause gpecifies the minimum quality of the Header and Recording field of a sector as required fgr interchange of the da
contained inthat sector. The quality shall be measured on the Reference Drive specified in 27.2.

A byte errorjoccurs when one or more bits in a byte have a wreng setting, as detected by ECC and/or CRC circuits.

28.1 Headers

28.1.1 Sector Mark

At least thre

amplitude specified in 22.1.

e of the five long marks of the Sectaor Mark shall have the timing specified in 15.2 and t

e signals shall have th

28.1.2 ID fields

At least oneg] of the two ID fields in a Header read in Channel 1 shall not have any byte errors, as checked by the CRC in tt
field.

28.2  Useér-written data

28.2.1 Recording field

The flag field shall start at:60 Channel bits6 Channel bits from the end of the pre-formatted header If an ALPC field is
recorded, it shall start 244 Channel bit§ Channel bits from the end of the pre-formatted header. Theaffe@ shall start at

216 Channd|l bits 6 Channel bits from the end of the pre-formatted header and shall end at 240 Chang@b@hannel bits

from the end

of the'sector.

The recordifg.marks in a sector shall start 264 +/-84 Channel bits from the end of the sector.

28.2.2

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 er
correction defined in 27.2.7.

28.2.3

Timing jitter

The user-written marks in a sector as read in Channel 1 shall have timing jitters due to the media less than 10% of the tin
period T of one Channel bit.
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29 Data interchange requirements
A disk offered for interchange of data shall comply with the following requirements (see annex M.)

29.1 Tracking
The focus of the optical beam shall not jump tracks unintentionally.

29.2 User-written data

Any sector written in the WORM Zone that does not comply with 28.2 shall have been replaced according to the rules of the
defect management as defined in clause 19.

29.3  Quality of disk

The quality of the disk is reflected in the number of replaced sectors in the WORM Zone. This International Standard allows a
maximum of 1) 000 replaced sectors per side (see 19).
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(normative)

Air cleanliness class 100 000

ISO/IEC 18093:1999(E)

The classification of air cleanliness is based on a particle count with a maximum allowable number of specified minimun
sized particles per unit volume, and on a statistical average patrticle size distribution.

Al Def

inition

The particle cot

The statistig
metre ofa s

al average particle size distribution is given in figure A.1. Class 100 000 means that 32500 000 particles per cub
ze of 0,;pm and larger are allowed, but only 25 000 particles per cubic metre of a sizejofrbgd larger.

It shall be r¢cognized that single sample distribution may deviate from this curve because of local pr temporary condition:

Counts belo

A2 Tes

For particleg
the controlld
illuminated 9
detector wh
size and col

t method

W 350 000 patrticles per cubic metre are unreliable except when a large number-of a samplings is taken.

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

d environment is sampled at a known flow rate. Particles contained in the sampled ajr are passed through
ensing zone in the optical chamber of the instrument. Light scattered by individual particles is received by a phot
ch converts the light pulses into electrical current pulses. An electronic system relates the pulse height to partic
nts the pulses such that the number of particles in relatieh to particle size is registered or displayed.
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Figure A.1 - Patrticle size distribution curve
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B.1

B.2

B.3

B.4

70

Annex B
(normative)

Edge distortion test

The distortion test checks if the case is free from unacceptable distortion and protrusions along its edges. The test is
made by causing the cartridge to pass through the vertical slot of a gauge while applying a specified force in addition

to the gravitational pull.

The gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The inner surfaces shall be

polishgd-te-a-suacefinish-offEn-peak-to-peak:

The dimensions shall be as follows (see figure B.1):
=155,0 mm
=136,0 mm = 0,1 mm
=10,0mm 0,1 mm
=11,40 mm = 0,01 mm

=11,60 mm min.

When [the cartridge is inserted vertically into the gauge, a vertical dewnward force F of 2,7 N rmhaximum, applied to

the centre 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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Annex C
(normative)

Compliance test

C.1 The compliance test checks the flatness and flexibility of the case by forcing the four reference surfaces of the cartridge
into a plane.

C.2 The location of the four reference surfaces S1, S2, S3 and S4 is defined in clause 10.5.4 and figure 5.

C.3 The test gauge consists of a base plate on which four posts P1, P2, P3 and P4 are fixed so as to correspond to the

surfacep S1, S2, S3 and S4 respectively (see figure C.1). The dimensions are as follows (see figu
Posts P[1 and P2

Da= 6,

Dp=4,00 mm

Ha=1,0
Hp = 2,0

Posts P3 and P4
D¢ =5,50 mm £ 0,01 mm

After asgpembly, the upper annular surfaces of the four posts shall lie between two horizontal pl

apart.

C.4 The cartridge shall be placed with its reference surfaces onto the posts of the horizontal gauge. A

of 0,4N
C.5 Requi

Under the con
posts. Any gap

Omm+£0,01 mm

+ 0,00 mm

- 0,02 mm
mm 0,1 mm

mm max.

shall be exerted on the cartridge opposite each of the four posts.

rements

Jitions of C.4, any three of the four surfaces S1 to S4 shall be in contact with the annula
between the remaining surface S and the annular surface of its post shall not exceed 0,1

re C.2):

hnes spaced 0,01 mm

vertical down force F

r surface of respective
mm.

72

© ISO/IEC 1999 — All

rights reserved


https://iecnorm.com/api/?name=bc23f6beba6b57f7776c7e860c8ba12d

ISO/IEC 18093:1999(E)

95-0056-A

Figure C.1 - Compliance gauge

9590 57=An

Dy,
—P H, H,
I
Py ]
DC Da
<<—P <4—P
P34 P12

Figure C.2 - Detail of posts
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Annex D
(normative)

Test method for measuring the adsorbent force of the hub

D.1  The purpose of this test is to determine the magnetic characteristic of the magnetizable material of the hub.

D.2 Dimensions

The test devic
are as follows

Dg= 8,0mn
De: 20,0 n
Di= 19,0
Dg= 3,9mr
HC: 0,40 n
Hg= 1,2 mi
D.3 Matelial
The material 0
Magnet

Back yoke
Spacer

Centre shaft

D.4 Chara
Number of pol¢

Maximum enelgy product (Blay ;175 kJ/n? + 16 kd/n®

The characteri
(see figure D.2

F(See figure D-1) CoNSIStS Of @ Spacer, a magnet, a back YORe and a centre shaft The dimensions of test devic

n+0,1 mm
m=0,1 mm
m max.

+0,0 mm
N
-0, mm

m+0,01 mm

N (typical, to be adjusted to meet the force requirement.6f D.4)

the test device shall be :

: Any magnetizable material, typically Sm>Co
: Any suitable magnetizable material

: Non-magnetizable material or air,gap

: Non-magnetizable material

\cteristics of the magnet with back yoke
pS: 4 (typical)

stics of the magnet with back yoke shall be adjusted so that with a pure nickel plate of the following dimensions
, and the adsorbent force of this plate at the pokig ef0,4 mm when spaced from the magnet surface shall be

N+ 0,15mm

95N+0,6 N.
Dh= 7,0 mi
Dj = 22,0 m

m+0,1 mm

He= 2,0mm*0,05 mm

D.5 Test condition for temperature

These conditio

74

ns shall be as specified in 8.1.1.
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f
< >
Dg Hub
2 (
]{1 H
c
é \
M t
agne \ v
/ Dy :
Back yoke Spacer
D
< < »

Centre shaft

94-0084-A

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

ot

7Y
O
A4

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

G(x) =x16+ x5+ x12+ 1

The residual pplynomial shall be

i=23 i-7
R(X) 5 [Zaixi + Z:a,-xin16 mod G( x)
i=8 i=0

anda; denotesa bit of the first three bytes aaqj an inverted bit. The highest order bit of(the first byte jg.a
The sixteen bitg, of the CRC are defined by

k=15

R(¥1 D g X

k=0

wherec15 is reqorded as the highest order bit of the fourth byte inthe ID field.
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Interleave, CRC, ECC, Resync for the data field

F.1 Interleave for 2 048-byte sectors

Annex F
(normative)

ISO/IEC 18093:1999(E)

The differen

Est
These bytes
the same as

for 1<

kst hallba ¢l aa-atadl fallaas
VYylLo olfdiln e Ut olyriattu ao TUNUvWwo.

are user data bytes

are DMP bytes (see 15.12.3)
are CRC check bytes

are ECC check bytes

shall be ordered in a sequenrg:mAhe order in which they shall be recorded on the disk. The order adfD, is

that in which they are input from the interface. Depending on the valubede elements are:

<2048 : A,=D,

for 2049 <|n <2056 : A,=DMP,

for 2057 <|n <2060 : A,=Cj

for 2061<[n <2380 : A =Egt

where:
m=n-2 048
k=n-2 056

s=[(n-2081) mod 20+ 1
n- 2061
t=int — | +1

nt[X] denotes the largest integer not greater than x.

The notatior

The first three parts pf pare 20-way interleaved by mapping them onto a two-dimensional majriwith 103 rows and 20
columns. THus

for 1 < n o

2060 : Bj=A,

where:
i=102 - int[(n
j=(n-1)m

-1)/20]
od 20

© ISO/IEC 1999 — All rights reserved
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F2 CRC

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

The generator

where the eleme

Gp(x):x8+x5+x3+x2+1

polynomial for the CRC bytes shall be

=139

[T(x+a')

=136

G.(¥

n-th power off3,

The contents d

The last equat

F.2.2 CRC for 2 048-byte sectors

The four check

The informatio

F.3 ECC
The primitive
check bytes of

This polynomi
register shall b|

F.3.1 ECC for 2,048-byte sectors

The 160 chedq

ertl=(R)88_\with B-beirg-a-primitiveroot-66-p)—Fhe-value-of therth-bitin-a-byte-is-the-eqefficient of the
where 0< n <7, whenf3is expressed on a polynomial basis.

f the four check bytgsaf the CRC are defined by the residual polynomial

RO=I(X  mod G,(x)
R.(x)= zckx4k

on specifies the storage locations for the coefficients of the polynomial.

bytes of the CRC shall be computed over the user datayand the SWF bytes as specified in F.2.1.
N polynomial shall be

=19

(

j=0

=107 ]

1,(x) = ZT

i=1

Bi,j)x‘j +

olynomiaIGp(x) and the elements/' and B shall be as specified in F.2.1. The generator golynomial for the
the ECC shall be

i=135

Ge(¥)=[](x+ d)

j=120

|l setting of the ECC
Hed into Channel bits.

h| is self-reciprocal. This property can be used to reduce the hardware size. The initia
e all ZERQOS. The bits of the computed check bytes shall be inverted before they are enco

k <bytes of the ECC shall be computed over the user bytes, the SWF bytes and|the CRC bytes. The

corresponding

10vmfarmation-nolvnomials shall ha-
POty -

i=102

|Ej (X) = Z.;(Bi,j )Xi

where 0<j <19.
The contents of the 16 check byteg ffor each polynomialéj(x) are defined by the residual polynomial

78

Re ()=l Ej(x)x16 mod Gg(x)
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t=16

REJ-(X) = z Ej+1,tX16_t
t=1

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

F.4

Resync

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

Channel bits.
0X0 100 000 001 000 000 101 00Y
Where X anfl Y are set to ZERO or ONE based on the preceding or following data patterns.

For 2 048-by

where 1< n

F.5 Req
The elemen

te sectors, a field RSn shall be inserted between bytgsaAd Aygn+1’

< 59.

rording sequence for the Data field
s of the Data field shall be recorded on the disk according to sequne'rmmédiately followin
Resync bytes inserted as specified in F.4.

hows in matrix form the arrangement of these elements:The sequence of recording is frd

gnates a Sync byte

gnates a user byte

ignates a Resync byte
gnates a DMP byte

gnates a check byte for CRC
gnates a check byte for ECC

ite sectors (figure F.1) the first, 183 rows contain in columns 0 to 19 the user bytes, the
The next 16 rows contain onfy'the ECC check bytes.

g the Sync bytes

m top-to-bottom and le

DMP bytes and the CR

and with the
Figure F.1 g
to-right.

SB des
D des
RS deg
P des
C des
E des
For 2 048-b
check bytes
© ISO/IEC 199

9 — All rights reserved
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Column No.j —» 0 1 2 3 7 8 9 15 16 17 18 19 Row Nbl
[ sB1] sB2] sB3] sB4 D1 D2 D3] D4 D8 D9[] D10 D1 Dif D18 DI9 D0 102
D21 | D22 | D23 | D24 D28| D29| D30 D36 D37 D33 D39 D4p 101
[RS1] RsS1| D41| D42| D43] D44 D4d D49 D50 D5p D57 D8 D59 D0 100
D61 | D62 | D63 [ D64 D68| D69] D70 D76f D74 D78 D79 Dsp 99
[ Rs2] Rs2| Dsi1| Ds2] D83] Ds4 D8d D89 D90 Db D97 DYs D99 Dioo 98
D101 | D102 | D103[ D104 D10§ D10H D110 Dile Di1}7 D18 D19 D20 97
[ RS3] RsS3| D121 D122 D123 D124 D128 D129 D130 DIB6 D137 Di138 D39 0140 96
103 rows
[RS49] RS4d D196l D196p D1963 D1964 D1968 D1P69 D1970 D976 Df977 01978 D1979 P1980 4
D1981] D1982] D1983 D1984 D1948 D1989 D1990 D1996 D1p97 DI998 D[L99% D]2000 3
[R950] RS5d D200L D200 D203 D2004 D2Go8 D2p09 D2010 D2016 DR017 02018 (H20]9 P2020 2
D2021| D2022| D2023 D2024 D2048 D20p9 D2030 D2036 D237 D2038(_DR03$ D]2040 1
[Rg51] RS51 D204L D204) D2043 D2044 D248 P11 P12 H24 |c1 C2 C3 c4 0
E11| E21| E31] E4.1 Eg] E91 E101 E16,1 Er,1 E181 Ef9,d H201 -1
[R952] RS54 E12] E22[ E32 E4.2 E82 EJ2 E10,2 El62 Eni72\#182 E192 |[F202 -2
E1,3| E23 | E3,3[ E43 Es,d E9B E103 E16,3 Ef;3) E183 Ef9d H203 -3
16 rows
E1,13[ E3,13] E3,13 E413 E8, I3 E9,13 E10,13 E1p,13 E17,13 E[18,13 E19,13 F20,13 .-13
[RY58] RS54 E1,14 E2,14 E3,14 E4,14 Es[14 EJ,14 E10,14 El6,14 H17,14 E18,14 [E19,14|E20,14 -14
E1,15] E2,15] E3,1§ E4,15 E8, 15 E9,I5 E10,15 E1b,15 E17,15 E[18,15 E19,15 F20,15 -15
[RY59] RS54 E1,1¢ E2,16 E3,16 E4,16 E8|16 EJ,16 E1046 EL6,16 H17,16 E18,16 [E1d,16| E20,16 -16
Figure F.1 - Data field configuration, 2 048-<byte sectors, ECC interleave
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Annex G
(normative)

Determination of Resync pattern

ISO/IEC 18093:1999(E)

DSV (Digital Sum Value) is used in the descriptions that follow. Other acronyms include PLL (Phase Lock Loop), PPM (Pulse
Position Modulation) and PWM (Pulse Width Modulation).

G.1 Conditions of Resync pattern

The Resync|pattern shall have the following characteristics to satisfy its required function:

1. The Resync pattern is an irregular Channel bit pattern of seven consecutive ZERO bitstand a PNE bit followed by si
consecutive ZERO bits that does not occur in the (1,7) modulation code.

2. The irreg
used.

ularity of Resync pattern is detectable using either only leading edges orenly trailing ¢dges when dual PLL i

3. The number of ONEs in Resync pattern is switchable from an odd number ta’an-even number or yice versa for minimizin
the d.c. I¢vel fluctuation of the data pattern in the Data field of a sector.

4. The length of the Resync pattern shall be 24 Channel bits.

G.2 Resync pattern
Selection of|one of the two Resync patterns shown below shall be'made in order to minimize the d.c. level fluctuation.

The selectign criteria is described in G.5.

Data 1

Resyne area

Data 2

Resync 1 0x0
Resync 2 0x0

where: x=]ZERO or ONE
y =|ZERO or ONE

RResync pattern

100000001000000100
100000001000000101

00y
00y

© ISO/IEC 1999 — All rights reserved
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G.3 Generation algorithm of resync pattern
Table G.1 - Algorithm for resync patterns

PREVIOUS NEXT
Data 1 Resync Area Data 2
Data Channel 00 assumed data bits 01 Data
bits bits bits
X1 X2 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 1x
00 1001 010 100 000 001 000 000 100 001 0x
0] 000 1x
11 001 0x
11,000 1x
01 0001 010 100 000 001 000 000 100,001 0x
0.1” 000 1x
1] 001 0x
11 000 1x
01 1010 000 100 000 001 000 000 100 | o001 0x
0] 000 1x
1] 001 0x
1] 000 1x
10 0101 010 100 000 00k 000 000 100 ] 001 0x
0] 000 1x
1] 001 0x
1] 000 1x
10 1--- does not occur
11 0010 000 1000 000 001 000 000 100] 001 0x
0] 000 1x
1] 001 0x
1] 000 1x
11 1--- does not occur
98-0071-A
where:
z = ZERO for Resync 1
z = ONE for Resync 2
Note 1: x and » gre‘encoded assuming the following information bits are ZERO ZERO
Note 2: The valueksokthese infarmation hits are the assumed value for encoding

Note 3: This Channel bit was inverted after encoding in order to generate the irregular pattern
Note 4: 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 bit3per 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 c
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 = FERO or ONE

The decisiof is made to select either Resync pattern 1 or Resync pattern 2 according to the proceduré¢ described in G.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.in order to simplify handling.
For example, if the PPM data is
..0p10100010010 ...
the PWM data shall be
..0p11000011100 ...
The DSV cajculation shall be defined in terms of PWM data such that ZERO = -1 and ONE = +1.. (seg Example below)

Example of galculation of Block DSY and Resync DSW
(1,7) channel bit 0 0000 1
(PPM data) IO 000 100010000000 1
PWM data 0 111110000117 11111100000°1
Wriften marks
on the disk

98-0073-A

DSVp is calculated as

DSV=(+5-4+8-5...)
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The Resync area shall be divided into two parts (RS || INV), where both parts are concatenated as follows:

RS = 0x010000000100000010 in PPM data
INV = 000y(INV1) or 100y(INV2) in PPM data .

The user data field shall be concatenated as

VFO3 || SYNC || B || RSL|| INV1 (or INV2) || By [| RS ] ...

.. || INV1 (or INV2) || By || RSn+1 || - ... || INV1 (or INV2) || B
where

m=1toN

N =59 in the 2 048-byte sector,

(See figure|G.1)

The DSV(z) function shall be defined such that the argument (z), which is a PPM data stream, shall result in the PWM

DSV sum bpsed on the last PWM state of the PWM data preceding the data in the (z) argument.

INV1orIN

Po=DBV(VFO, || SYNC || B || RS)
Pm = Am-1+ DSV(INV1 || By ||[RSn+1) or
Pm=Pm-1+ DSV(INV2 || B || RS)

Select INV1 or INV2 to minimize |R.

Pn = PN-1 + DSV(INV1 “BN) or
PN =PFN-1t DSV(lNVZ “BN)

Select INV1 or INV2 to minimize |R)|.

2 shall be selected in step m using the following algorithm:

This procedurg shall be repeated from m = 1 to N, where N =59 in 2 048-byte sector-byte secggiridftife sgme for Resync

pattern 1 and Resync pattern 2, Resync pattern 1 shall be'selected.

84
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98-0072-4

Resync
area R
Resync
pattern d.c. level
< > ¢ fluctuation bit
VFOz [ Sync | Data#0 0x0 | Resync #1 ¥ 00y | pata #1 | 0x0 | Resync #2 00y
3 SA LRSI = Ao
VF03 SYNC B 0 RS 1 INVZ 1 RS 2 INV2 ‘
Py Py |
continu¢d
d.c. level
fluctuation bit
¥ Resync
0x0 | Rlesync #m | | 00y | Data#m | 0x0 Yy 00y 0x0 | Resync#59| |00y || Data #59
#(m+1) #539 #539
INV; or INV; or INV; or
INV INV INV
RS m 2 Bm RS m+1 2 RS 2 B
P ‘ Ps9
Note: Each PO, P1,...P59 represents the tgtal DSV from
VFO3.

Figure G.1 - 2 048-byte sector Resync
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Annex H
(normative)

Read Channel for measuring jitter

Jitter shall be measured by using the following read Channel.

Filter

Testpgint

Channel

or - Leadirlg edge
Channel 2
+
/ Trailing edge
Comparator

Edge
detector
Adjustable :
ez

Input signal:

Channel 1, for pmbossed marks

Channel 2, for juser written marks

Filter specificafions:

1) Equalizer: See annexyM.

2) Filter type: 5th Besselfunction

3) Low pass filter: Cut-off frequency = one half the channel clock frequency of the band being tested.
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Annex J
(normative)

Timing jitter measuring procedure

The timing jitter of leading-to-leading or trailing-to-trailing edges shall be measured using the following procedures.

1) Setthet
T long.

2) Hold the

3) Measurelthe lengths in time of the leading-to-leading and trailing-to-trailing edges using a Time Int

4) Acquire

5) Calculate the standard deviatidhof the timing jitter distribution; the difference.between the measur

to-leadin
samples

The lengthg leading-to-leading or trailing-to-trailing edges shall be separately examined, and the

satisfied eve

In case of he
using the AN

In case of e

measured u
ECC,and R

threshold level, and detect the signal edges.

|® independent time interval samples excluding the data from defective-areas.

wherét is shown in figure J.1.

n in the worst case.

bader signal evaluation, the threshold level shall be 'set usingarfeQhe time interval sample
1 to PA fields.

mbossed data signal evaluation, the threshol@d/level shall be set usigaiiF@e time interva

s5ing the Sync and Data field in the user data area, including all time interval samples fr
Psync.

Mean value of the jittet
distribution of each#T
leading-to-leading ot nT

trailing-to-trailing edges Standard of Deviation = Jt

| A

reshold level of the detector circuit such that the 2T mark and 2T space of the VFO js eX

actly 2 Channel bit time

brval Analyzer.

ed length of leading-

j or trailing-to-trailing edges and the mean value of corresponding mark or spacellergjtbll be taken as

specifications should |

5 shall be measured

| samples shall be
bm user data SWF, CR

\ \ » Time interval

<P

Edge Shift (St)
Ideal time interval (nT)

A
Y

T (Channel clock period)

97-0129-A

Figure J.1 - Measured distribution of timing jitter
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Annex K
(normative)

Definition of write pulse shape

A

" . L
L » «

1,5T 05T 0,5T

98-0008-A 2T 3 T ST

where:
Wp = Peak Power of Writing

W = Subpeak Power of Writing
Py = Bias Powgr

Figure K.1 - Shape of write pulse train for testing

TP
«— = )
A A
4 0,5P
0,9P W, 7,
b 4
f B Py v
017 ™7 T

94-0143-B
where:
Ws, W, = Write Power
T, = Rise Time
Py = Bias power
P=Py-Pp
T; = Fall Time
Tp= Write pulse width

Figure K.2 - Shape of write pulse for testing
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Annex L
(normative)

Requirements for interchange

L.1  Equipment for writing

The disk under test shall have been written with arbitrary data by a disk drive for data interchange use in the operatin
environment.

L.2 Testequipment for reading

L.2.1 Gerneral

The read te$t shall be performed on a test drive in the test environment. The rotational frequency of the disk when reading sh
be as definegd in clause 9.5.

The directiop of rotation shall be as defined in clause 10.5.9
L.2.2 Redd Channel

L.2.2.1 Characteristics of the optical beam
The optical beam used for reading shall comply with the requirements of 9.2.b), c), d) and f).
L.2.2.2 Read power

The read power shall comply with the requirements of 9.3.

L.2.2.3 Optics
The optical head used for reading shall comply with the requirements of annex L.

L.2.24 Read amplifier
The read amplifier after the photo detector in both-€hannels 1 and 2 shall have a flat response from d.c. to 37 MHz withi
1dB.
L.2.2.5 Analog to binary conversion
The signals[from the read amplifier shall be'converted from analog to binary. The converter for Chanfel 1 shall work properl
for signals filom pre-recorded marks with-properties as defined in 22 and 23.
The converter for Channel 2 shall work properly for signals from user-written marks with properties as|defined in 26 and 27.

L.2.2.6 Binary-to-digital conversion
The binary gignal shall be converted to a digital signal according to the rules of the recording code.

L.2.3 Tragking
The open-lopp transfer function for the axial and radial tracking servo shall be

(, sC
PPRCIE Sraralt

B C52 |1+ S |

\" 24fc)

wheres = i2xf, within an accuracy such thatl+H | not deviate more than + 20% from its nominal value in a bandwidth from
50 Hz to 10 kHz.

The constant shall be 3. The open-loop 0-dB frequerfgyshall be 1 550 Hz for the axial servo and 2 340 Hz for the radial
servo. The open-loop d.c. gain of the axial servo shall be at least 80 dB.

L.3 Requirements for the digital read signals

A byte error is defined by a byte in which one or more bits have a wrong setting, as detected by the error detection ar
correction circuit.
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