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Information technology — 130 mm optical

interchange — Capacity: 2,6 Gbytes per cartridge

1

This |nternational Standard defines a series of related 130 mm optical disk cartridges (ODCs) bycug

desighations.

A dis
Type

Type

Type
Type
Type
Type
Type
In ad

with &

This |

Scope

Section 1 - General

th
th

th
be

R/W

P-ROM

O-ROM

DOW

P-DOW

WO
WO-DOW

has two sides, called Side A and Side B. Each side can have a hominal capacity of 1,3’Gbytes.

Jition, for each Type, this-International Standard provides for cartridges with a sector size of 51
sector size of 1 024 hytes. All sectors of a disk are the same size.

hternational Standard-specifies
e conditions for, eenformance testing and the Reference Drive;
p environments in which the cartridges are to be operated and stored,;

b mechanical, physical and dimensional characteristics of the cartridge, so as to provide mechg
tween data processing systems;

provides for data to be written, read and erased many times over the recording surfaq
disk side, using thermo-magnetic and magneto-optical effects.

provides for a part of the disk surface to be pre-recorded and repfoduced by stampin
part of the disk is read without recourse to the magneto-optical effect. All parts which
provide for data to meet the requirements of Type R/W.

provides for the whole of the disk surface to be pre-recorded and reproduced by sta
The corresponding disk sides are read without recourse to the magneto-optical effect

provides for data to be written and read many. times over the recording surface of t
side, using the direct overwrite thermo-magnetic and magneto-optical effects requi
magnetic field.

provides for a part of the disk surface:to be pre-recorded and reproduced by stampin
part of the disk is read without recourse to the magneto-optical effect. All parts which
provide for data to meet the requirements of Type DOW.

provides write once, readmultiple functionality using the thermo-magnetic and magng

provides write once, read multiple functionality using the direct overwrite thermo-ma
optical effects.

disk cartridges for information

ing a number of -

e of the correspon

g or other means.
are not pre-recorc

mping or other me

e corresponding (
ing a single exter

g or other means.
are not pre-recorc

pto-optical effects.

jnetic and magnet

P bytes and cartric

nical interchangee

the format of the information on the disk, both embossed and user-written, including the physical disposition of the tre
and sectors, the error correction codes, the modulation methods used;

the characteristics of the embossed information on the disk;

the magneto-optical characteristics of the disk, enabling processing systems to writedata onto the disk;

the minimum quality of user-written data on the disk, enabling data processing systems to read data from the disk.

This International Standard provides for interchange between optical disk drives. Together with a Standard for volume an
structure it provides for full data interchange between data processing systems.
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2 Conformance

2.1 Optical Disk Cartridge: A claim of conformance shall specify the Type of the ODC. It shall be in conformance
with this International Standard if it meets all mandatory requirements specified therein for that Type.

2.2 Generating systemaA claim of conformance with this International Standard shall specify which of Types R/W,
DOW, P-ROM, P-DOW, O-ROM, WO and WO-DOW is(are) supported. A system generating an ODC for interchange shall
be in conformance with this International Standard if it meets the mandatory requirements of this Standard for the Type(s)

supported.

2.3 Re
supported.

A system re
recording m

2.4 Co
listing any (¢
This statem

3 No

The followirn
Standard. A

side, and W:[

Ceiving systemA claim of conformance with this International Standard shall specify which,\Ty

ceiving an ODC for interchange shall be in conformance with this International Standard if it is abl
ade on the cartridge according to 2.1 on the Type(s) specified.

mpatibility statement: A claim of conformance with this International Standard"shall include
ther International Optical Disk Cartridge Standard supported by the system for which conforma
ent shall specify the number of the standard(s), including, where appropriate, the ODC Type(s)
ether support includes reading only or both reading and writing.

mative reference

g standard contains provisions which, through reference in-this text, constitute provisions of th
t the time of publication, the edition indicated was valid: All standards are subject to revision

pe(s) is(are)

e to process any

a statement
nce is claimed.
or the Types of

is International
and parties to

based on this International Standard are encouraged:to investigate the possibility of applying the most recent
b standard indicated below. Members of IEC and ISQ_ maintain registers of currently valid International Standards.

agreements
edition of th

IEC 950:1991Safety of information technology equipment, ingluding electrical business equipment.

4 Defjinitions

For the purgoses of this International Standard, the.following definitions apply.

4.1 band: An annular area within the userzone on the disk having a constant clock frequency.

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

4.3 clamping zoneThe annular part of the disk within which the clamping force is applied by the clampinjg device.

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

4.5 Cytlic Redundancy,-€heck (CRC)A method for detecting errors in data.

4.6 defect managementA method for handling the defective areas on the disk.

4.7 dirg¢ct overwrite: a thermo-magnetic recording method using a specially designed media that does not require a

separate ergse pass.

4.8 dis

reference planeA plane defined by the perfectly flat annular surface of an ideal spindle on

to which the

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

4.9

4.10
411
4.12

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

format: The arrangement or layout of information on the disk.

the clamping force.

4.13

to burst errors.

Error Correction Code (ECC): An error-detecting code designed to correct certain kinds of errors in data.

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

interleaving: The process of allocating the physical sequence of units of data so as to render the data more immune
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4.14  Kerr rotation: The rotation of the plane of polarization of an optical beam upon reflection from the recording lay
as caused by the magneto-optical Kerr effect.

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

4.16 logical track: Either 31 consecutive sectors for 512-byte sector disks or 17 consecutive sectors for disks with 1 0

byte sector in one or more physical tracks. The first sector of each logical track is assigned sector number 0.

4.17

form that can be sensed by the optical system. The pattern of marks represents the data on the disk:

4.18
4.19

4.20
read

4.21

4.22
path i

4.23

right-h
in the
4.24
4.25

signal-
4.26

4.27
errors

4.28
4.29

4.30
the o

4.31

mark: A feature of the recording layer which may take the form of a magnetic domain, a-pit)

NOTE - Subdivisions of a sector which are named "mark" are not marks in the sense of this definition.

mark edge:The transition between a region with a mark and one without a mark-orvice versa,

optical disk:A disk that will accept and retain information in the form of‘marks in a recordin
vith an optical beam.

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

physical track: The path which is followed by the focus of the, optical beam during one revolut
5 not directly addressable.

polarization: The direction of polarization of an optical:heam is the direction of the electric vec

NOTE - The plane of polarization is the plane containing the electric vector and the direction of propagation of the]
hnded when to an observer looking in the direction of propagatien,of the beam, the end-point of the electric veappaaruo

lockwise sense.
pre-recorded mark:A mark so formed as‘to be unalterable by magneto-optical means
read power:The read power is the gptical power, incident at the entrance surface of the disk,

NOTE - It is specified as a maximum poewer that may be used without damage to the written data. Lower power may
o-noise ratio and other requirements of thisInternational Standard are met.

recording layer:A layer-efithe disk on, or in, which data is written during manufacture and/or {

Reed-Solomon codeAn error detection and/or correction code which is particularly suited t
which occur in bursts.or are strongly correlated.

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

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

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

mark edge recordingA recording method which uses a mark edge to represent a Channel bit.

or any other type

along the track.

y layer, that can b

on of the disk. Thi
or of the beam.

bpalariZEteon is
flescribe an ellipse

Ised when reading

be uspthptavidin

Sse.

o the correction o

ayer, through whi

laal

hala-

both write and era

4.32

LALLE HN 2 2N T A H +lo ol Lo et ol lo +lo alacs + o H P TS
VVITLCHITITITVTIU TTUTC . AT TIUTC T UTC LAoT VWINTCTT, WITCTT UTITUICTU Uy 1T Urive tu UT U'JCII, LLRLELI] 18]

operations.

4.33
once

4.34

write-once functionality: A technique whereby a rewritable MO ODC is restricted to initialization and writing

only; erase is not permitted.
zone:An annular area of the disk.
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5 Conventions and notations
5.1 Representation of numbers

— A measured value is rounded off to the least significant digit of the corresponding specified value. It implies that a
specified value of 1,26 with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows a range of measured
values from 1,235 to 1,275.

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

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

— Numberg in binary notation and bit combinations are represented by strings of digits O and 1.

— Numberg in binary notation and bit combinations are shown with the most significant bit to the left.
— Negativg 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 eagh byte the least
significamt bit is numbered 0 and is recorded last, the most significant bit (numbered7 in an 8-bit byte) is recorded first.
This order of recording applies also to the data input of the Error Detection and £0rrection circuits and theif output.

— Unless otherwise stated, groups of decimal digits of the form xx ... x/yy ... y indicate that the value xx ... x gppids to 1 0
byte secfors and that the value yy ... y applies to 512-byte 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 Painters
DOW Direct overwrite

ECC Error Correction Code

EDAC Error Detection And Correction

ID Identifier

LBA Logical Block Address

LSB LeastSighificant Byte

MO Magheto-Optical

MSB Most Significant Byte

NBSNR Narrow-Band Signal-to-Noise Ratio
oDC Optical Disk Cartridge

O-ROM Optical Read Only Memory

PA Postamble

PDL Primary Defect List

PEP Phase-Encoded Part of the Control Tracks
P-DOW Partial ROM direct overwrite
P-ROM Partial Read Only Memory
RLL(1,7) Run Length Limited (code)

R-S Reed-Solomon (code)

R/W Rewritable

R-S/LDC Reed-Solomon Long Distance Code
SCSI Small Computer System Interface


https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

ISO/IEC 14517:1996 (E)

OISO/IEC

SDL Secondary Defect List

SFP Standard Formatted Part of the Control Tracks
SM Sector Mark

TIA Time Interval Analyzer

VFO Variable Frequency Oscillator

WO Write Once

WO-DOW Write once direct overwrite

ZCAV Zomed-Constant Angutar-Vetocity

7 General description of the optical disk cartridge

The g

The
unco

The g

The @
in the
writte
using

Part ¢
diffra

The €
magn
8

8.1
8.1.1
The t
prope

temps
relati
atmo
air cle

No cd
this ¢
accor

Unles

ptical disk cartridge which is the subject of this International Standard consists of a case.containin

ase is a protective enclosure for the disk. It has access windows covered by a shutter. The wi
ered by the drive when the cartridge is inserted into it.

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

ptical disk may be recordable on both sides. Data can be written onto the disk as marks in the fo
recording layer and can be erased from it with a focused optical beam; using the thermo-magn
N over existing data by modulating the intensity of the optical beam.)The data can be read with 3
the magneto-optical effect. The beam accesses the recording Jayer through the transparent substi

f the disk or the entire disk may contain read-only data in thé. form of pre-embossed pits. This da|
tion of the optical beam by the embossed pits.

ntire disk may be used for write once recording of data’using the thermo-magnetic effect. This da|
eto-optic effect.

General requirements
Environments

Test environment
bst environment is the environment‘where the air immediately surrounding the optical disk cartr
rties:
prature :23°Cx2°C
e humidity 145 % to 55 %
bpheric pressure : 60 kPa to 106 kPa
anliness : Class 100 000 (see annex A)

ndensations@n-or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge
nvironmént for 48 h minimum. It is recommended that, before testing, the entrance surface
ding te,the instructions of the manufacturer of the disk.

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

h an optical disk.

hdows are automa

rm of magnetic do
btic effect. Data m
focused optical b
ate of the disk.

ta can be read usil

ta can be read usil

dge has the follov

shall be danditione
bf the disk be cle

8.1.2

Operating environment

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

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

temperature :5°Cto55°C
relative humidity :3%1t085%
absolute humidity : 1 g/fnto 30 g/n¥
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atmospheric pressure

temperature

relative humidity gradient

air cleanline
magnetic fie
any conditio
magnetic fie

giso

: 60 kPa to 106 kPa
10 °C/h max.
: 10 %/h max.
. office environment (see also Q.1)

gradient

ss

Id strength at the recording layer for
n under which a beam is in focus

Id strength at the recording layer

thao

: 32 000 A/m max. (see also Q.2)

Lo

—eaonditian. Y, Kol aYaVaWl,\ A
T COTTOTCroTT AT JAVACAC AV VAR R BN R R L VAN

/IEC

during any g

No condens
outside thog
use. (See a

8.1.3

The optical
storage. The
has the follg

temperature
relative hum
absolute hu
atmospherid
temperature
relative hum
air cleanling
magnetic fig

No condens

8.1.4
This Intern

8.2 T
The optical

e

a’LZonal Standard does not specify requirements for transportation; guidance is given in annex S.

CrTC

ation on or in the optical disk cartridge shall occur. If an optical disk cartridge has been expog
e specified in this clause, it shall be acclimatized in an allowed operating environment forat' lea
SO annex R).

Storage environment

Hisk cartridge without any protective enclosure shall not be stored in an environment outside the

b storage environment is defined as an environment where the air immediately.surrounding the op
wing properties:
:-10°Cto55°C
idity :3%1t090 %
midity : 1 g/fto 30 g/n?
pressure : 60 kPa to 106 kPa
gradient : 15 °C/h max:
idity gradient : 10 %/h max:
SS . Office environment (see also Q.1)

Id strength at the recording layer : 48,000 A/m max.
ation on or in the optical disk cartridge shall.occur.

Transportation

perature shock
lisk cartridge shall withstand.a temperature shock of up to 20 °C when inserted into, or removed fr

8.3 Sa
The cartrid

use in an information processing system.

8.4 Fl

The cartridde and its*components shall be made from materials that comply with the flammability class for K
better, as specified in IEC 950.

ety requirements
shall satisfy thecsafety requirements of Standard IEC 950, when used in the intended manner or

mability.

ed to conditions
5t 2 lours befor

ange allowed for
ical disk cartridge

pm, the drive.

in any foreseeable

HB materials, or

9

Reference Drive

The Reference Drive is a drive several critical components of which have well defined properties and which is used to test the
write, read and erase parameters of the disk for conformance to this International Standard. The critical components vary from
test to test. This clause gives an outline of all components; components critical for tests in specific clauses aranghes#ied i

clauses.
9.1

Optical system

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

the disk is minimized so as not to influence the accuracy of the measurements.


https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

OISO/IEC

ISO/IEC 14517:1996 (E)

In the
K1 eq

and tihe polarizatiof/péerpendicular to it. This position of the retarder is called the neutral position.

The ¢
The 1

I I
ot 1
. | Ch.2
™ (o)
" |
[ )
M ] ,_l K, L+ chf
+
L4 L
N ]
H T
C D E E G
A
95-0041-A

A Laser diode H Optional half-wave plate
B Collimator lens l;w#5  Tracking signals from photodiodesK
C Optional shaping prism J Polarizing beam splitter
Ch.1  Channel 1 K K, Photodiodes for Channels 1 and 2
Ch.2  Channel 2 K Split photodiode
D Beam splitter L, L, d.c.-coupled amplifiers
E Polarizing beam gplitter M Tracking Channel (see 20.3)
F Obijective lens N Phase retarder
G Optical disk

Eigure 1 - Optical system of the Reference Drive

absence of polarization)changes in the disk, the polarizing beam splitter J shall be aligned to make the sigtwl of de
ual to that of detector K The direction of polarization in this case is called the neutral direction. The phase retarder
shall pe adjusted suchithat the optical system does not have more than 2,5° phase retardation betwegn the neutral pola

hase retarder can be used for the measurement of the narrow-band signal-to-noise ratio (see 27.2).

eam splitter J shall have a p-s intensity reflectance ratio of at least 100.

shall not be smaller than 0,90.

The imbalance of the magneto-optical signal is specified for a beam splitter with nominal reflectance. If the measureme
made on a drive with reflectanc&s andRs for beam splitter E, then the measured imbalance shall be multiplied by

to make it correspond to the nominal beam splitter E.

RsR p
R, R«

p
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The output of Channel 1 is the sum of the currents through photodiqdasdks, and is used for reading embossed marks.
The output of Channel 2 is the difference between photo-diode currents, and is used for reading user-written marks with the
magneto-optical effect.

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

a) WavelengthX) +10 nm
SO0 o

-10 nm

b) WayelengthX) divided by the
nunperical aperture of the objective
leng (NA)

C) Filling D/W of the aperture of the 0,85 £ 0,05
objgctive lens

ANA = 1,245 pm + 0,018 pm

d) Var|ance of the wavefront of the 0 toA2/ 330
optical beam near the recording layer
aftef passing through an ideal substrate

e) Polgrization Linear - parallel or perpendiculat_to the groove
where appropriate
f) Extinction ratio 0,01 max.
0) Theg optical power and pulse width for writing, reading and erasing are specified in later clauses of thi$ standard.

D is the digmeter of the lens aperture and W is the beam diameter of the Gaussian beam where the intéhsftyhis 1/e
maximum intensity.

The extinctipn ratio is the ratio of the minimum over the“maximum power observed behind a linear polarizer in the optical
beam, whiclh is rotated over at least 180°.

9.3 Repd channels

Two read channels shall be provided to generate signals from the marks in the recording layer. Channel 1|shall be used for
reading the |lembossed marks, using the ®iffraction of the optical beam by the marks. Channel 2 shall be us¢d for reading the
written marks, using the rotation of the'polarization of optical beam due to the magneto-optical effect of the marks. The read
amplifiers after the photo-detectors-in.Channel 1 and Channel 2 shall have a flat response within 1 dB from d.. to 28 MHz.

Unless othefwise stated, the signal of Channel 1 is not equalized before detection. The signal from Channel R is not equalized
before deteftion. The signals-from both Channels shall be low-pass filtered with a 3-pole Butterworth filtef with a cut-off
frequency of one half the*"Channel clock frequency.

9.4 Trgcking

The Tracking Channel of the drive provides the tracking error signals to control the servos for the axial and rpdial ftracking o
the optical péam. The method of generating the axial tracking error is not specified for the Reference Drive. The radial
tracking error is generated by a split photodiode detector in the tracking Channel. The division of the diode runs faallel to
image of the tracks on the diode.

The requirements for the accuracy with which the focus of the optical beam must follow the tracks is specified in 20.2.4.

9.5 Rotation of the disk

The spindle shall position the disk as specified in 12.4. It shall rotate the disk at 50,0 Hz + 0,5 Hz. The directioonobfotati
the disk side being tested shall be counter-clockwise when viewed from the objective lens.
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10.

Section 2 - Mechanical and physical characteristics

Dimensional and physical characteristics of the case
1 General description of the case

ISO/IEC 14517:1996 (E)

The case (see figure 3) is a rigid protective container of rectangular shape. It has spindle windows on both sides to allo
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 c
drive, the other for the magnetic head providing the necessary magnetic fields. A shutter uncovers the windows upon inse

into the drive, and automatically covers them upon removal from the drive. The case has write-inhibit
and rptation direction detection features, and gripper slots for an autochanger.

10.

The features essential for physical interchangeability are represented in figure 3. When Side A of the ¢
Side A of the disk faces downwards. Sides A and B of the case are identical as far as.the features g
except as noted below. The description is given for one side only. References to Sides A and B car
respegctively.

Only the shutter and the slot for the shutter opener, described in 10.5.10 and~10.5.11, are not identi
case.

10.

Thergq is a reference plane P for each side of the case. Each reference plane P contains two orthogon
the dimensions of the case are referred. The intersection of thesxX*and Y axes defines the centre of the
extends through the centre of the alignment hole.

10.

The dase is represented schematically by the followifig drawings.

10.

A

2| Relationship of Sides A and B

3| Reference axes and case reference planes

4| Case drawings

Figure 2 shows the hub dimensions.
Figure 3 shows a composite drawing of Side A of the case in isometric form, with the major feature

Figure 4 shows the envelope of the case with respect to a location hole at the intersection of the X a
plane P.

Figure 5 shows the surfaces $1,°'S2, S3 and S4 which establish the reference plane P.
Figure 5a shows the details(of Surface S3.

Figure 6 shows 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 shows-the shutter sensor notch.

Figure 11 shows the head and motor window.

Figure 12°shows the shutter opening features.

Figure\138 shows the capture cylinder.

Figure 14 shows the user label areas.

reflectance detec

artridge faces upv
ven here are conc
be changed to B

al for both sides

Al axes X and Y to
ocation hols. The

s identified from S

nd Y axes and refe

5 Dimensions of the case

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

10.5.1 Overall dimensions

The total length of the case (see figure 4) shall be

L;=153,0 mm £ 0,4 mm

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

Lo, =127,0 mm = 0,3 mm
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The distance from the bottom of the case to the reference axis X shall be
L3 =26,0 mm £ 0,3 mm
The total width of the case shall be
+0,0 mm
Ly =135,0 mm
- 0,6 mm
The distance-fromrtheteft-hancd-sideof thecartridge-to-thereference—axis-Y-shattbe
+ 0,0 mm
Ls =|128,5 mm
-0,5mm
The distancg from the right-hand side of the cartridge to the reference axis Y shall be

I—6 =
The width s

6,5mm + 0,2 mm

nall be reduced on the top by the radius

R1=L4

originating f
L, =
The two cor,
Ry =
and the two
R3 =
The thickne
Lg=
The eight lo
Ry =
10.5.2

The centre
square form

ng

held to a de

om a point defined by and

101,0 mm = 0,3 mm

ners of the top shall be rounded with a radius
1,5mm % 0,5 mm

corners at the bottom with a radius
3,0mm+1,0mm

5s of the case shall be

11,00 mm %= 0,30 mm

ng edges of the case shall be rounded with a radius
1,0 mm max.

Location hole

with a side lengthZof

+.0;00 mm
4,10 mm

- 0,06 mm

pth,of

L1o

£ 15 mm (e tunicalwall thickness)
7 \ J T 7

bf the location hole«(s@e figure 4) shall coincide with the intersection of the reference axes X and

Y. & shall hav

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

The lead-in

R5 =
10.5.3

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

edges shall be rounded with a radius
0,5 mm max.

Alignment hole

L11=122,0 mm £ 0,2 mm

from the reference axis Y.

10
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The dimensions 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

held to a depth df1q, after which a cavity extends through to the location hole on the opposite side of th(L case.
The I¢ad-in edges shall be rounded with raéiis

10.5.4 Surfaces on Reference Planes P

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

— Two circular surfaces S1 and S2.

Surfafpe $ shall be a circular area centred around the square location hole.and’have a diameter of
D1 =9,0 mm min.

Surfafpe S2 shall be a circular area centred around the rectangulatalignment hole and have a diameter|of
D, = 9,0 mm min.

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

Surfafpe S3 shall be defined by two circular sections with radii

Rs=1,5mm £ 0,1 mm

with gn origin given by

L14=4,0mm £ 0,1 mm

L15=86,0 mm £ 0,3 mm,

and
R;=1,5mm £0;1 mm
with gn origin givendy
L1=239mm £ 0,1 mm

l47 = 124,5 mm £ 0,3 mm

Th A N H RDalaall 41 +la. eadla. <l =l N N H
e TG VWILIT TAUITU S Y\OI 1A CuUlrmiarmutT urTt uicT IIUIIL maru oiutT vwillt Tauiuo

+0,2 mm
Rg =134,0 mm

-0,7 mm
which is a dimension resulting frohg + L14 + Rg with an origin given byt andL;. A straight, vertical line shall smoothly
join the arc ofRg to the arc oRg.

The left-hand side of S3 shall be bounded by radius
Rg=4,5mm £ 0,3 mm
which is a dimension resulting frolmg + L14 - Rg with an origin given by

L1g=2,0mm £ 0,1 mm

11
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L1g=115,5mm £ 0,3 mm.

OISO/IEC

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

arc of Rg. The second one shall run from the left hand tangeR ab its intersection withRg. 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

Ri0= 4,1 mm max.

This radius

10.5.5

The case s
of

Loo
a width of

Loa

and a depth
L22
located
L23
from referer
The slots sh
L24 7

Los

briginates from the same poinRgs

Insertion slots and detent features

all have two symmetrical insertion slots with embedded detent features (see figure 6). The slots s

¥ 26,0 mm+0,3mm

+0,3mm

¥ 6,0 mm

-0,0mm

of

F3,0mm+0,1 mm

F25mm+0,2mm

ce plane P.
all have a lead-in chamfer given by

E 0,5 mm max.

¥ 5,0 mm max.

The detent potch shall be a semi-circle effadius

Ri1
with the orig
Lo61
Lo7

L73

The dimens

¥ 3,0 mm+ 0,2mm

in given by

£ 13,0 mm+ 0,3 mm

¥ 2,0 mm 0ymm

F 114,08mm: 0,3 mm

onsy; Log, L7z are interrelated, their values shall be such so that they are all three within specificat

10.5.6

Gripper slots

The case shall have two symmetrical gripper slots (see figure 7) with a depth of

Log=5,0 mm = 0,3 mm

from the edge of the case and a width of

Log= 6,0 mm £ 0,3 mm

The upper edge of a slot shall be

L30=12,0 mm = 0,3 mm

above the bottom of the case.

12

hall have a length

on.
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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
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 progeofed sid
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 onl
operated 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 edise. It
have adiameter

D3 = 4,0 mm min.

Its ceptre shall be specified by
L31=8,0 mm £ 0,2 mm
L32=111,0 mm + 0,3 mm
on Sigle A of the case.

Whern writing is allowed on Side A of the disk, the write-inhibit hole shall beelosed on Side A of thg case, at a deptt
typicdlly L1, i.e. the wall thickness of the case. In this state, the opposite side of the same hole, at Sid¢ B of the case, sh
closefl and not recessed from the reference plane P of Side B of the case-by more than

L33 = 0,5mm

The g¢pposite side of the write-inhibit hole for protecting Side\B' of the disk shall have a di@mgetes centre shall be
specified byl31 and

L34 =11,0 mm £ 0,2 mm
on Sigle A of the case.

10.5.8 Media sensor holes

Therg shall be two sets of four media sensdrholes (see figure 9). The set of holes at the lower left hang corner ah8ide A
case pertains to Side A of the disk. The'hodles shall extend through the case, and have a diameter of

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

the positions of their centres shall be specified &y L34 and
L3s5=19,5 mm £0,2 mm
L3g= 17,0 mmv4 0,2 mm
L37=230'mm + 0,2 mm

L3g=-29,0 mm + 0,2 mm

£39=93,0 mm + 0,3 mm

L40=99,0 mm + 0,3 mm
L4171 =105,0 mm £ 0,3 mm
A hole is deemed to be open when there is no obstruction in this hole over a didyradt¢nrough the case.

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

L2 = 0,1 mm max.

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

13
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Hole No. 1 shall indicate high reflectance of Type O-ROM disks. The hole shall be open for a Type O-ROM disk with high
reflectance. The hole shall be closed for ODCs of Type R/W, DOW, P-ROM, P-DOW, WO, and WO-DOW specified by this
International Standard.

Hole No. 2 shall indicate whether Side B shall not be used, in which case the hole shall be open. When Side B shall be used,
the hole shall be closed.

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

i £ il h ol ball I Ha-tahkl 1
The meani oHtRe-Catnoe-Shamrve-aSHtabte—1

Table 1 - Media sensor holes

Sensor hole No. Indication Closed Open
1 Reflectance range of disks Low reflectancg High reflectande
2 Disk side accessible Yes No
3 Not used Always -
4 Not used Always -
10.5.9 Head and motor window

The case shall have a window on each side to enable the optical head and the motor to accessékefidiste 11). The
dimensions jare referenced to a centreline, located at a distance of

Lge ¥ 61,0 mm = 0,2 mm

to the left offreference axis Y.

The width of the head access shall be
L47F 20,00 mm min.
L4g ¥ 20,00 mm min.

and its height shall extend from
Lsg ¥ 118,2 mm min. to
Lsg ¥ 57,0 mm max.

The four insjde corners shall be rounded with a radius of
Ri2 ¥ 3,0 mm max.

The motor gccess-shall have a diameter of

Ds

35;0'mm min.

and its centre shall be defined Iy and
Ls1 =43,0 mm = 0,2 mm

10.5.10 Shutter

The case shall have a spring-loaded, unidirectional shutter (see figure 12) with an optional latch, designed to completely cove
the head and motor windows when closed. A shutter movement of 41,5 mm minimum shall be sufficient to ensure that the
head and motor window is opened to the minimum size specified in 10.5.9. The shutter shall be free to slide in a recessed area
of the case in such a way as to ensure that the overall thickness of the case and shutter shall bgt exceed

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

Ay = 16° max.

14
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The distance from the reference planes P to the nearest side of the ramp shall be

Lso = 2,5 mm max.

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

Lsog = 14,0 mm min.

to the datum plane.

10.5.

The S
slots

Wher

from

The I

and tihe angle of the lead-out ramp shall be

The d

The v

If a shutter latch is employed, the distanee between the latch and reference plane P of Side B of the cas

The g

locatd

from

The fi

1 Slot for shutter opener

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

the shutter is closed, the vertical edge used to push the shutter open shall be located-at a distand
Ls3=34,5mm £ 0,5 mm

eference axis Y on Side B of the case.

ength of the slot shall be

Lsg4=4,5mm = 0,1 mm

Az =52,5°7,5°
epth of the slot shall be

Lss = 3,5 mmt 0,1mm

idth of the slot from the reference plane P of Side B of the case shall be
+0,5mm
Lsg= 6,0 mm
- 0,0 mm

Ls7 = 2,5 mm max.
dges of the case beneath.the shutter, upon which the shutter door opening mechanism may slide

B1=1,0 mm min,

d at
B, = 0,9 mmr max.
blane Ps(s€e detail A in figure 12).

bur edges shall also be straight to within

STR (straightness of surface) = 0,2 mm

ISO/IEC 14517:1996 (E)

to open theshutte

e of

e shall be

shall have a thick

in both planes for lengt@;. (LengthC, is defined by the manufacturer’'s shutter design. See detail in figure 12.)

10.5.12 Shutter sensor notch

The shutter sensor notch (see figure 10) is used to ensure that the shutter is fully open after insertion of the optical
cartridge into the drive. Therefore, the notch shall be exposed only when the shutter is fully open.

The d

imensions shall be
Ls3=3,5mm £ 0,2 mm

Lgg=71,0 mm = 0,3 mm and

15
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Las=

+ 0,0 mm
9,0 mm
-2,0mm

The notch shall have a lead-out ramp with an angle

Al =
10.5.13 Us

The case sh

45°+ 2°

er label areas

all hava thae followina minimum-areas far user lahels (see fiaire 14):
& t g &+ = t g 5

OISO/IEC

on Side

These area
dimensions

Ly-
106 Me
All requirem
10.6.1 Ms

The case sh

10.6.2 M4
The mass o

10.6.3 Ed
The cartridg

10.6.4 Co

The cartridg

\ and Side B: 35,0 mm x 65,0 mm

on the bttom side: 6,0 mm x 98,0 mm

b shall be recessed by 0,2 mm min. Their positions are specified by the following dimensions and

=4,5 mm min.

{1Le61 = 65,0 mm min.

{L63 = 35,0 mm min.
=45 mm min.

Les = 65,0 mm min.

T Les = 35,0 mm min.
| 71-L72 =6,0 mm min.

L 69-L70 = 98,0 mm min.

chanical characteristics
ents of this clause shall be met in the gperating environment.

terials
all be constructed from any suitable materials such that it meets the requirements of this Internati

SS
the case without the. optical disk shall not exceed 150 g.

ge distortion
e shall meet the'fequirement of the edge distortion test defined in annex B.

mpliance

that a cartri(]ige can be constrained in the proper plane of operation within the drive.

relations between

bnal Standard.

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

10.6.5 Sh
The spring f

utter opening force
orce on the shutter shall be such that the force required to open the shutter does not exceed 3N.

It shall be sufficiently strong to close a free-sliding shutter, irrespective of the orientation of the case.

10.7

Drop test

The optical disk cartridge shall withstand dropping on each surface and on each corner from a height of 760 mm on to a
concrete floor covered with a vinyl layer 2 mm thick. The cartridge shall withstand all such impacts without any functional

failure.

16
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11
11.1
Thed

Dimensional,mechanical and physical characteristics of the disk
General description of the disk

isk shall consist of two sides.

Each disk side shall consist of a circular substrate with a hub on one face and a recording layer coated on the other fac
recording layer can be protected from environmental influences by a protective layer. The Formatted Zone (see clause !
the substrate shall be transparent to allow an optical beam to focus on the recording layer through the substrate.

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

The gircular hubs are in the centre of the disk. They interact with the spindle of the drive, and previde th

clamg

11.2

Somq
from
the ¢

through the centre of the centre hole of the hub, and is normal to Disk Referéence Plane P.

11.3
The d

The g

case pllowed by 12.3 and 12.4.

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

The @
Dg an

The d
zone

The g
Refer

11.3.
The g

ing force.

Reference axis and plane of the disk

dimensions of the hub are referred to a Disk Reference Plane P (see figure 2). The Disk Refer
hat described in 10.3 for the cartridge. P is defined by the perfectly flat anfAular surface of an id
amping zone of the disk is clamped, and which is normal to the axis of,rotation of this spindl

Dimensions of the disk

uter diameter of the disk shall be 130,0 mm nominal. The-tolerance is determined by the moveme

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

lamping zone is the area on the disk where the clamping mechanism of the optical drive grips th
dD-.

learance zone is the area between the outer diameter of the clampinggz@mel (the inner diameter
see clause 17).

learance zone shall be_excluded from the total thickness requirement, however there shall be no
ence Plane P in the direction of the optical system of more than 0,2 mm in this zone.

1 Hub dimension

uter diametefr.of the hub (see figure 2) shall be

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

e radialfcéatring o

bnce Plane P is di
pal spindle lonto w
e. This axis A pa:

imensions of the disk shall be measured in the test environment,“The dimensions of the disk in ap operating enviror
can be estimated from the dimensions specified in this clause.

nt of the disk insid

b disk and is defin

of the reflective

projection from the

The h

eight of the hub shall be

+ 0,0 mm
h; =2,2 mm
-0,2 mm

The diameter of the centre hole of the hub shall be

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

The height of the top of the centring hole at diamBtgmeasured above the Disk Reference Plane P, shall be

h, = 1,9 mm min.

The centring length at diameteg shall be

17
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h3:

giso

0,5 mm min.

/IEC

The hole shall have a diameter larger than, or equligdetween the centring length and the Disk Reference Plane P. The
hole shall extend through the substrate.

There shall be a radius at the rim of the hub at diarbgfeith height

h4 =
At the two s

0,2 mnk 0,1 mm

The height ¢

h5=

The angle o
The outer d
D1o
The inner di
D11
This thickne
h6 =

The position

h7=

The outer d

De
The inner di
D7 H
114 Me
All requirem

1141

The disk sh
properties s
and the opti

ufaces which it intersects the radius shall he hlended to nrevent offsets aor sharn ridaes
7 ~ ~ J
f the chamfer at the rim of the hub at diam&geshall be
+0,2 mm
0,2 mm
-0,0mm
f the chamfer shall be 45°, or a corresponding full radius shall be used.
ameter of the magnetizable ring shall be
= 19,0 mm min.
ameter of the magnetizable ring shall be
= 8,0 mm max.
ss of the magnetizable material shall be
0,5 mm min.
of the top of the magnetizable ring relative to the Disk Reference Plane P shall be
+0,0 mm
2,2 mm
-0,1 mm

ameter of the clamping zone shall be
35,0 mm min.

ameter of the zone shall be

27,0 mm max.

chanical characteristics
ents in this clauseZmust be met in the operating environment.

Material

all be made from any suitable materials such that it meets the requirements of this Standard. ]
pecified-by this International Standard are the magnetic properties of the magnetizable zone in th
Cal properties of the substrate in the Formatted Zone (see 11.5).

[he only material
b hub) (see 11.3.1

11.4.2

Mass

The mass of the disk shall not exceed 120 g.

11.4.3
The momen

11.4.4

Moment of inertia

t of inertia of the disk relative to axis A shall not exceed 0p#2 g

Imbalance

The imbalance of the disk relative to axis A shall not exceed @il g

18
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The axial deflection of the disk is measured as the axial deviation of the recording layer. Thus it comprises the tolerance
the thickness of the substrate, on its index of refraction and the deviation of the entrance surface from the Disk Refel
Plane P on each side of the disk. The nominal position of the recording layer with respect to the Disk Reference Plane

each

side of the disk is determined by the nominal thickness of the substrate.

The deviation of any point of the recording layer from its nominal position, in a direction normal to the Disk Reference PI:

P, sh

all not exceed + 0 19 mm for rotational frpnlupnr‘ipq of the disk as Qp@(‘ifipd in 95 The deviation s

hall be measured |

optica

11.4.6

The 1
axial

moto
functi

wherg

or an

an adg

11.4.

The 1
Refer
on thq

The d
radial

| system defined in clause 9.

b Axial acceleration

naximum allowed axial errop,gx (see annex U) shall not exceed + j8, measured using\the Ref
racking of the recording layer. The rotational frequency of the disk shall be as specified in 9.5. Th

is assumed to be motionless (no external disturbances). The measurement shall be made using
o]y
3w
1w, N
. w,
H00)= 3% (o0 * e
3 Hw- 14
3w,
w = 2T

wp /2 =1 500 Hz
i=\-1
other servo With 1—|-| within 20 % of| 1-HS| in the bandwidth of 50 Hz to 170 kHz. Thus, the dis
celeration of more than 24,0 Zrs law frequencies from the servo motor of the Reference Servo.
t Radial runout

pdial runout of the tracks-in-the recording layer in the Information zone is measured as seen by
ence Drive. Thus it includes the distance between the axis of rotation of the spindle and referend

ifference between-the maximum and the minimum distance of any track from the axis of rotation,

hub

11.4.
The

line over onéphysical track of the disk, shall not exceadrb@s measured by the optical system un
ounted oma perfect sized test fixture shaft, for rotational frequencies of the disk as specified in 9.

Radial acceleration
aximum allowed radial erropgy (see annex U) shall not exceed + Ouii, measured using the Ref

brence Servo for

e statiorfdhepart o
a servo with the t

k shall not require

the optical head
e axis A, the toler:

b dimensions betweémaxis A and the location of the track, and effects of non-uniformity's in the inglex of refraction.

measured along a
jer conditions of a

b.

erence Servo for

radial Tracking of the tracks. The rotational frequency of the disk shall be as specified in 9.5. The stationary partaf e mo
assumed to be motionless (no external disturbances). The measurement shall be made using a servo with the transfer fur

3w
1 .t 1+?
S\ U
H(w)==x 327 x——2
3w0
where
w= 2Tt

19
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2rt=2 300 Hz

i=\/-1
or any other servo with H| within 20 % of| 1Hg in the bandwidth of 50 Hz to 170 kHz. Thus, the disk shall not require

an acceleration of more than 7,5 #ds$ low frequencies from the servo motor of the Reference Servo.

11.4.9

Tilt

OISO/IEC

The tilt angle, defined as the angle which the normal to the entrance surface, averaged over a circular area
makes with the normal to the Disk Reference Plane P, shall not exceed 3,2 mrad.

11.5 Op
1151
Within the F
11.5.2 Th
The thickne

Ing

wheren is th

1153

The effect d
in Channel }

1154
The principé

ical characteristics
ex of refraction

ormatted Zone (see clause 17) the index of refraction of the substrate shall be within the range frg

ckness
5s of the substrate from the entrance surface to the recording layer, withigthe Formatted Zone sh

3  n?2+02650

X

n>-1 n’+0592 9

0,509 3x mm = 0,054mm

e index of refraction.

Birefringence

f the birefringence of the substrate is included inithe measurement of the imbalance of the magn
p of the Reference Drive (see 26.2).

Vertical Birefringence
| vertical birefringence value shall be Contained as follows:

0'<TNp - N, 0<500x 106

whereNp is fhe index of refraction along-any direction in the plane of the diskNargithe index of refraction norm

plane of the

1155
11.5.5.1 G¢

The reflectd
through the

The nomina

— in byte

disk. (See annex W).

Reflectance
neral

nceR is the value of the reflectance on-land of an unrecorded and grooved area of the User
substrate-and does not include the reflectance of the entrance surface.

valu® of the reflectance shall be specified by the manufacturer

3-of the Control Track PEP Zone (see 17.3.2.1.4), and

of 1 mm diameter,

m 1,46 to 1,60.

bl be:

eto optical signal

al to the

yone, measured

— in byte

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

11.5.5.2 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 detectord{ + 15)o .

Measureme

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

11.5.5.3 Requirement

The value ofR at the standard wavelength specified in 9.2 shall lie within the range of 0,12 to 0,25 for Type R/W, DOW,
P-ROM, P-DOW, WO or WO-DOW disks and shall be not less than 0,35 for Type O-ROM disks.

20


https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

OISO/IEC ISO/IEC 14517:1996 (E)

At any point in the User Zone, the vallgshall be equal t& (1 + 0,15) and lie within the allowed range.

This requirement specifies the acceptable rangBdfpfor all disks within the same valle Additionally, the variation oRy,
shall meet the requirement

(Rmmax' I:ermin) / (Rmmax+ Rmmin) <0,13
where

R isthe mavimum - valile of measiired reflectance inthe lUser Zaone —and
NTITTaX T

Rmin is the minimum value of measured reflectance in the User Zone.

12 Interface between cartridge and drive
12.1| Clamping method

Wher] the cartridge is inserted into the drive, the shutter of the case is opened and the drive spindle erngages theslisk. Tt
is helfl against the spindle by an axial clamping force, provided by the magnetizable material in the hulj and the magnets
spindle. The radial positioning of the disk is provided by the centering of the axis\of the spindle in the ¢entre holebof the |
A turntable of the spindle shall support the disk in its clamping zone, determining the axial position of the disk in the case.

12.2 Clamping force

The dlamping force exerted by the spindle shall be less than 14 N.
The ddsorbent force measured by the test device specified in annex D shall be in the range of 8,0 Nto [L2,0 N.

12.3| Capture cylinder

The dapture cylinder (see figure 13) is defined as the volume in which the spindle can expect the centfe of the hole of th
to be|at the maximum height of the hub, just prior to;capture. The size of the cylinder limits the allowable play of the c
insidg its cavity in the case. This cylinder is referred to perfectly located and perfectly sized alignment and locatidhnepins i
drive| and includes tolerances of dimensions of-the case and the disk between the two pins mentiongd and the centre
hub. The bottom of the cylinder is parallel to-the Disk Reference Plane P, and shall be located at a distgnce of

Lgg= 0,5 mm min.

above the Disk Reference Plane P of 'Side B of the case when Side A of the disk is to be used. The top of the cylinder sf
located at a distance of

Lsg = 4,3 mm max.

above the same Disk Reference Plane P, i.e. that of Side B. The diameter of the cylinder shall be
D42 = 3,0 mimmax.

Its ceptre shallhe defined by the nominal valuds;gfandLs;.

12.4( Bisk position in the operating condition

WherLthe disk is in the operating condition (see figure 13) within the drive, the paosition of the active recording ldyer shall
Leo = 5,35 mmt 0,15 mm

above the Disk Reference Plane P of that side of the case that faces the optical system. Moreover, the torque to be exel
the disk in order to maintain a rotational frequency of 50 Hz shall not exceed (/§wkKen the axis of rotation is within a
circle of diameter

D13=0,2 mm max.

and a centre given by the nominal valuet gfandLs;.
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Surface S4
(figure 5)

Slot for the shutter
opener
(figure 12)

(figure 10)

/Shutter

ISO/IEC 14517:1996 (E)

Shutter sensor notch

User label area

(figure 14) \l
Disk Side B\ 3

Insertion direction

Insertiomslot and defent
(figure6)

Case Sid

>

(figure 2)

Hub \
Alignment hole T
(figure 4)

~ Surface S3
(figures 5 and 5a)

~~Head window

Surface S2 (figure 11)
(figure 5) N
™ Motor window
Write-inhibit hole
for Side A (figure 11)
(figure 8)
Location hole
Gripper slot (figure 4)
(figure 7) et
g Surface S1
0 (figure 5)
0 0 U'\

Media sensor holes

for Side A
(figure 9)

Media sensor holes
for Side B
(figure 9)

Figure 3 - Case

~Write-inhibit hole for Side E
(figure 8)

Gripper slot
(figure 7)
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See figure 5a
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Rigure 5 - Surfaces S1, S2, S3 and S4 of the reference plane P
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Figure 5a - Detail of surface S3
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Figure 6 - Insertion slot and detent
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Figure 10. Shutter sensor notch viewed from Side A
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Figure 12 - Shutter opening feature
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Section 3 - Format of information

Track geometry
Track shape

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

OISO/IEC

A track consists of a groove-land- groove combination, where each groove is shared with a neighboring track. A groove is a

trench-like fi

where the r¢

by the requi

This Interna
continuous
14.2).

13.2 Di
The track sh

13.3  Trg

The track pi
except in th
30,00 mm +

13.4

Each logica|
logical track

r

Track 0 shal

cording is made, is the centre of the land. The grooves shaII be continuous. The shape of the grx«
fements in clause 21.

itional Standard distinguishes between physical and logical tracks. A physical track \fornistua
spiral. A logical track is a portion of a physical track containing a defined numbervof consecut

pction of track spiral

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

ck pitch

fch is the distance between adjacent track centrelines, measured,in a radial direction. It shaitrbe d

e Control Track PEP Zone. The width of a group of bands corresponding to 26 086 physica
0,10 mm.

Logical track number

track shall be identified by a logical track number«(see 15.5). Unless otherwise stated all track
5 only.

| be located at radius 60,00 mm + 0,10 mm.

The logical frack numbers of logical tracks located ‘atradii smaller than that of track 0 shall be increased by 1 1

The logical
each track.

13.5 Ph
In cases wh
Physical tra

The track n
physical tra

The track n
for each phy

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

ysical track number
ere track numbers referto physical tracks this is clearly stated.

ck 0 shall begin with.sector 0 of logical track 0.

Limbers of physical tracks located at radii smaller than that of physical track 0 shall be increase
k.

sical track.

e of the track, i.e.

bove is determined

360 a
ve sectors (see

Hum

tracks shall be

humbers refer to

okeach trac

ecrease by 1 f

ed by 1 for each

mbers~of physical tracks located at radii larger than that of physical track 0 shall be negative, and decrease by 1

14
14.1

Track format
Physical track layout

All sectors on the disk shall be the same size.

For disks with 1 024-byte sectors, on each physical track there shall be 33 to 66 sectors. Each sector shall comprise 1 410
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 (33 to 66) x 1 410 x 12 =558 360 to 1 116 720 Channel bits on a physical track. The seetors shall b
equally spaced over a physical track in such a way that the distance between the first Channel bit of a sector and the first
Channel bit of the next sector shall be 16 920 Channel bits £ 5 Channel bits. At the rotational speed of 50 Hz, the @eriod T of

Channel bit

36
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10°
T = ns = 358to 17,9 n
50 x (558 360 to 1116 720)° S

For disks with 512-byte sectors, on each physical track there shall be 58 to 116 sectors. Each sector shall comprise 799
A byte is represented on the disk by 12 Channel bits. Hence, the length of one Channel bit is determined by the require
that there are (58 to 116) x 799 x 12 = 556 104 to 1 112 208 Channel bits on a physical track. The sectors shall be ec
spaced over a physical track in such a way that the distance between the first Channel bit of a sector and the first Chan
of the_next sector shall be 9 588 Channel bits + 5 Channel bits. At the rotational speed of 50 Hz, the period T of atChann
equals

10°
T = ) .
50 x (556 104 to 1112 208)° ~ 000 18,0ns

14.2| Logical track layout
On each logical track there shall be 17/31 sectors.

14.3| Radial alignment

The Headers of the sectors in each band shall be radially aligned in such aday that the distance between the first Chan
of segtors 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 bgtween the first Ch
bit of the first sectors of each band shall be less than 120 Channel bits.

14.4] Sector number
The gectors of a logical track shall be numbered consecttively from 0 to 16/30.
15 Sector format

15.1 Sector layout

Sectdrs shall have one of the two layouts shown-in figure 15 and figure 16 depending on the number gf user bytes in the
field. [The number of user bytes per sector. is specified by byte 1 of each of the Control Track Zones. The pre-formatted he
area ¢f 63 bytes and the ALPC and Gap area of 18 bytes are the same for both sector formats.

On thie disk 8-bit bytes shall be represented by 12 Channel bits (see clause 16).

In figgre 15 and figure 16 the nUmbers below the fields indicate the number of bytes in each field.
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SM VFO, AM ID ¢ VFO, AM ID » PA
8 26 1 5 16 1 5 1
Pre-formatted Header
Gap Flag Gap | ALPC
5 5 2 6
ALPC and Gap Area
Pre-formatted ALPC, Gaps VFO3 | Sync Data field Buffer
Header
63 18 27 4 1278 (User Data, SWF, CRC, 20
Resync)
Figure 15 - Sector format for 1 024 uSerbytes
SM VFO1 AM ID 4 VFO» AM ID 5 PA
8 26 1 5 16 1 5 1
Rre-formatted Header
Gap Flag Gap | ALPC
5 5 2 6
ALPC and Gap Area
Pre-formatted ALPC, Gaps VFO3 | Sync Data field Buffer
Header
63 18 27 4 670 (User Data, SWF, CRC, 17
RESYNC)

Sector Mark

Figure 16 - Sector format for 512 user bytes

The Sector Mark shall consist of an embossed pattern that does not occur in RLL (1,7) code (see 16) and is intended to enable
the drive to identify the start of the sector without recourse to a phase-locked loop.

The Sector Mark shall have a length of 96 Channel bits and shall consist of pre-recorded, continuous, long marks of different
Channel bit lengths followed by a lead-in to the \{Afeld. This pattern does not exist in data.
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There are two kinds of Sector Marks to identify even-numbered and odd-numbered bands. The Sector Mark pattern shall
shown in figure 17, where T corresponds to the time length of one Channel bit. The signal obtained from a mark is less tl
signal obtained from space. The lead-in shall have the Channel bit pattern 000101 for odd-numbered bands and 0000

even-numbered bands.

The Sector Mark pattern used for the Inner Manufacturer Zone, the Inner Control Track SFP, the Transition Zone, anc
Inner Guard Band shall be the same pattern as that used in band 33/29. The Sector Mark pattern used for the Lead-in Zo
Outer Control Track SFP, the Outer Manufacturer Zone, and the Outer Guard Band shall be the same pattern as that u

band 0.

Spade

mar

spadge

mar

15.3

Therg shall be-three fields designated YF@QFO, and VFQ; (figure 18) to synchronize the VFO.

odd-numbered band

VFO fields

Figure 17 - Sector Mark pattern

6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 0001|01
even-numbered band

6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 000001
Lom Mark Lead-ir

~g00o0ooooooooOEeE 0000000 oooobo b o ooooooOoo0oon - 0=
Sector Mark

0000000000000 00U0U0LLODLObOb0bL0 000D 00ooUoUoooo -

Thesg fields shall be embossed, except for rewritable and write once sectors, in which case tiiedd/gt@ll| be written by

the d wmaavhan data o vurittan 10 tha cactar
ey HeH-totta o rrtte totHe-S e etoT-
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The continuous Channel bit pattern for VFO fields shall be:

/IEC

VFO 0 1 0 | 0 | 0 | 0 | R | 0 | 0 1 312 Channel bits
space
mark , |
7/
VFO, 0 1 0 ? 0 1 0 | 0 | | 0 | 0 | 192 Channel bits
Space ...............
mark  [....... | ........ J Ny \
VFO 0 1 0 | 0 | 0 | 0 | R | 0 | 0 1 324 Channel bits
space \
mark vy

96-0039-A

The starting
The fourth |
objective is
mark of the

and to end this field in the trailing edge of an embossed mark.

The start of
This toleran
preceding t

154 Ad

The Addres
violation for
length of 12

000

where the v

Figure 18 - VFO Field Patterns
bits of VF@shall be ZERO ONE ZERO and considered’as encoded from input bits ONE ZERO.

it (denoted by ?) shall be set to either a ONE oRZERO so as to produce the mark-space patter,
to set the 9T space between the trailing edge of the last mark of the VFO fields and the leading
following Address Mark. This value shallbé such to produce the same pattern thereafter as the

the VF©field shall be not more than 6 Channel bits from the ideal position given in this Internati
ce allows for timing inaccuracies of the optical drive controller and shall be compensated fo
e VFeXfield and by the Bufferfield at the end of the sector.

dress Mark (AM)

s Mark shall consistof an embossed pattern that does not occur in RLL (1,7) code and whic
this code. The field is intended to give the drive byte synchronization for the following ID field. |
Channel bitsqwith the following pattern:

D 0000 X0x%0

hlue-x\shall be determined as follows:

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

n as defined. The
edge of the first
other VFO fields

bnal Standard.
I by the ALPC

h is a run-length
 shadl have

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.

155

ID fields

The two ID fields shall each contain the addresses of the sector, i.e. track number and sector number of the sector, and CRC

bytes. Each

field shall consist of five bytes with the following embossed contents:

1st byte

This

40

byte shall specify the second least significant byte of the logical track number.
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2nd byte
This byte shall 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 the lfeld,
when set to ONE shall mean thelfield,

ISO/IEC 14517:1996 (E)

The f
be us

The f
AM s

15.6

bits6to 5  shall specify the two most significant bits of the logical track number.
bits 4to 0  shall specify the sector number in binary notation.

4th and 5th bytes
These two bytes shall specify a 16-bit CRC computed over the first three bytes of,this field (see

rst two data bits of the ID field shall be encoded using table 2. When doing thjs, the last Channe
ed as input to the encoder.

rst three Channel bits of the ID field shall be decoded using table 3. When/doing this, the last twd
hall be used as input to the decoder.

Postamble (PA)

This fjeld shall be equal in length to 12 Channel bits following thefi@d,/and shall be set as shown in figu
space _0___1_(1_‘.:_01 01 0 1 0 1
1
1
mark ___1___

The S

The
the fa
of the
to ac
follow

15.7
Therg

The f
some|

Rigure 19 - Postamble pattern
tarting bits of the PA shall be ZERO ONE ZERO and considered as encoded from input bits ONE

alue of the 4th bit (identified by ?) shall be such as to end this field in the trailing edge of an em
llowing gap field is always fecorded as a space. Due to the use of the RLL (1,7) encoding schen
last byte of the CRC in the'd@ield is uncertain within a few bit times. The Postamble allows the I3
nieve closure and permits the ID field to always end in a predictable manner. This is necessar|
ing field in a consistent manner.

Gap
are two Gap fields in each sector.

rst Gap:shall be equal in length to 60 Channel bits. It is the first field after the pre-formatted hea
time.for processing after it has finished reading the header.

annex E).

bit from the AM s

Channel bits fron

e 19.

ZERO.

bossed matk suct
e (see 16), the fre
st byte of the CRC
y in order to locat

Jer and gives the (

The second gap shall be equal in Tength to 24 Channel bits.

The contents of the two Gap fields are not specified, and shall be ignored in interchange. For embossed sectors in the

Zone,

15.8

the Gap shall be embossed with a continuous 2T pattern.

Flag

This field is intended to prevent inadvertent write operations over previously written data on Types WO and WO-DOW me
For Types R/W, O-ROM and DOW media and rewritable sectors of Types P-ROM and P-DOW media, the contents of
field are not specified, and shall be ignored in interchange. For embossed sectors in the User Zone, the Flag shall be em
with a continuous 2T pattern 60 Channel bits (010101010101...01).
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For Type WO and Type WO-DOW media, the contents of this field are not specified, and shall be ignored in interchange. For
sectors in the User Area of the User Zone, the Flag shall be unrecorded if the Data field of the sector is unrecordegeand shall
recorded with a continuous 2T pattern of 60 Channel bits (010101010101...01) if the Data field of the sector is recorded.

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

In the case of R/W, DOW, WO or WO-DOW sectors, and the rewritable sectors of P-ROM and P-DOW, the contents of this
field are nof specified, and shall be ignored In Inierchange. For embossed sectors In the User Zone, ihe ALPC shall be
embossed With a continuous 2T pattern.

15.10 Sypc

The sync figld is intended to allow the drive to obtain byte synchronization for the following Data field. It shall havth a leng
of 48 Chanrjel bits and be recorded with the bit pattern

0100 0010 0100 0010 0010 0010 0100 0100 1000 0010 0100 10x0
where the value x shall be as follows:
if the first data bits of the following Data field are set to ZERO ZERO, x shall'be set to ONE
if the first data bits of the following Data field are not set to ZERO ZERO, x shall be set to ZERO.

15.11 D
The Data fi

a field

Id is intended for recording user data. It shall consist of either:
es comprising

user bytes
tes for CRC, ECC and Resync
es for Sector Written Flag (SWF)

er bytes

tes for CRC, ECC and Resync

» 12 bytes for Sector Written Flag (SWF)
o 2 (FF)-bytes.

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

The first tw@ data bits-of the Data field shall be encoded using table 2. When doing this, the last Channel bjt from the Sync
field shall be used as.ifiput to the encoder.

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

15.11.1 User data bytes

These bytes are at the disposal of the user for recording information. There are 1 024 or 512 such bytes depending on the
sector format.

15.11.2 CRC and ECC bytes

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

The computation of the check bytes of the CRC and ECC shall be as specified in annex F.
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15.11

3 Bytes for the Sector Written Flag (SWF)

ISO/IEC 14517:1996 (E)

There shall be 12 bytes for the Sector Written Flag. They are intended for use by drives handling Type WO and WO-D
disks and indicate whether or not a sector on a disk of this type have been previously written (see also annex X).

For Type WO and WO-DOW disks, this field shall be unrecorded when the sector does not contain user data. When use

have

For all other Types of disks, these bytes shall always be set to (FF) when data is recorded in the sector.

been written to the sector, the bytes of this field shall be set to (FF).

15.11
The t

15.11
The H

Anne

The H

15.12

The
shall
cont

In th

Permpitted RLL closures can be either the PA defined in 15 or any other valid RLL (1,7) closure.

The

14.1
dete
data

16

The 8
anne
a sec
betws

The 1
RLL

4
vo bytes following the SWF in the Data field of the 512-byte sector format shall be set to (FF).

Bytes following the SWF in the Data field of the 512-byte sector format

.5
esync bytes enable a drive to regain byte synchronization after a large defect in the data field.

Resync bytes

D

Buffer field

Buffer field shall have a nominal length of 240/204 Channel bits, andis divided into two parts (see
have a length of twelve Channel bits which shall be used forREL (1,7) closure. The second pa
hin any data and is needed to allow for drive motor speed tolerances and other electrical and mec

e first part of this field, the RLL (1,7) closure shall end ‘in.a space to ensure that the second par

second part of this field is needed for four reasons. First, the tolerance on the header-to-heade
Second, the tolerance in the start of the Yf&d-as specified in 15.7. Third, the actual length of t
mined by the runout of the track and the speed variations of the disk during writing of the data. F
written previously, the length of which is_stibject to the above tolerances, has been erased.

Recording code

-bit bytes in the two ID fieldsand in the data field shall be encoded into Channel bits on the disk g

G. Channel bits in these-fields shall be decoded to information bits according to table 3 and anr
for have already been,defined in terms of Channel bits. Write pulses shall produce marks in a m
en a mark and a spaegor a space and a mark corresponds to a Channel bit that is a ONE.

pcording code gsed to record all data in the formatted areas of the disk shall be the run-length
1,7) as definéd-in tables 2 and 3.

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

esync fields shall be inserted among the rest of the bytes of the Data field-as specified in annex H.

30.2.1). The first
t of this field shall
hanical tolerances.

will consest.of sp:

distance as speci
ne written data, as
purth, to erbure th

ccordingdndable Z
ex G. All other fiel
anner such that th

limited code knov
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Table 2 - Encoding of input bits to Channel bits

The coding [shall start at the first bit of the first byte of the field to be converted: After a Resync field the Rl

Preceding Current Following Channel bits
Channel bit input bits input bits RLL(1,7)
Oorl 00 00 or 01 001
0 00 10o0r11 000
1 00 100r 11 010
a) Akl 00-or01 aTak i
0 01 10or11 000
1 01 00 010
1 01 01, 10, 0r 11 000
0 10 00 or 01 101
0 10 10or11 010
0 11 00 010
0 11 01, 10, or 11 100

shall start again with the last two input bits of the Resync bytes.

17 For
17.1 Ge

Table 3 - Decoding of Channel bits to infermation bits

Preceding Current Following Decoded
Channel bits Channel bits Channel bits information
bits
10 000 00, 01, or 10 00
00 or 01 000 00, 01, or 10 01
00 001 00 or 01 01
01 or 10 001 00 or 01 00
00 or 10 010 00 11
00 or 10 010 01 or 10 10
01 010 00 01
01 010 0lorl0 00
00 or-10 100 00, 01, or 10 11
00-or 10 101 00 or 01 10

matted-Zone

The Format

neral\description of the Formatted Zone
ed-Zone contains all information on the disk relevant for data interchange. The information com

OISO/IEC

L (bgy) codi

rises embossed

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

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

17.2 Division of the Formatted Zone

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

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

Zone Radius in mm Logical track numbers
1 024-byte 512-byte 1 024-byte 512-byte
Sectors Sectors Sectors Sectors
- Lead-in Zone 61,00 to 60,51 61,00 to 60,5 -3 366 to -1 7117 -3 248 to -1)625
- Outer Control Track SFP Zone 60,5110 60,Ip 60,50 t0 60,4 - 71610 -529 -1 624 to |-465
- Outer Manufacturer Zone 60,16 to 60,04 60,14 to 60,00 -528 to -9 -f64 to -p
- Guard Band 60,00 to 60,00 60,00 to 60,00 -8to-1 -Bto-1
- User Zone 60,00 to 30,09 60,00 to 30,0% 0to 75\734 0%0 73079
- Inner Manufacturer Zone 30,09 to 29,70 30,05 to 29,70 75735 to 76/394 73 P80 to 43 659
- Guard Band 30,09 to 30,08 30,05 to 30,0b (5735t0 75 /42 73 (80 to 7 087
- Manufacturer Test Zone 30,08 to 29,7( 30,05 to 29,70 75 743 to 749 386 73(088 to 13 651
- Guard Band 29,70 to 29,70 29,70 to29,70 76 387 to 76 B94 73 52 to 7P 659
- Inner Control Track SFP Zone 29,70 to 29,52 2970 to 29,52 76 395 to 76 691 73|660 to T3 949
- Transition Zone for SFP 29,52 to 29,50 29,52 to 29,50 76 692 to 76|724 73 P50 to 43 982
- Control Track PEP Zone 29,50 to 29,00 29,50 to 29,00 N/A N/A
- Reflective Zone 29,00 to 27,00 29,00 to 27,00 N/A N/A

The Formatted Zone shall extend from radius 61,00 mm to radius 27,00 mm. From radius 61,00 mm{(to radius 29,52 m
shall pe provided with tracks containing(Servo and address information.

The Ipcation of the zones defined in table 4 are also shown in figure 20.

45


https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

ISO/IEC 14517:1996 (E)

17.2.1
The Lead-In

17.2.2

There are 4
the disk, inc

17.2.2.1 OU

Radius (mm)
1024-Byte 512-Byte | zone Name Content
sectors sectors
Max. Max.
61,00 61,00 Lead-in
Zone
605t 6056 C
SFP Zone SFP[1 SFP2 SHP3 SKPA4.. SFP
60,16 60,14 Outer
Manufacture
Zone
60,00 60,00 DMAs
User
Zone User Area
DMAS
30,08 30,05 Inner
Manufacture
Zone
29,70 29,70 i
SFP Zone SFP{l SFP2 SHP3 SKP4.. SFP
29,52 29,52 |Transition Zong¢
29,50 29,50 PEP Zane PEP PEP PEP
29,00 29,00 )
Reflective Zong
27,00 27,00

Lead-in Zone

kigure 20 - Location of the defined Zones

Zone shall be used for positioning purposes only.

Manufacturet. Zones

n Inner and an Outer Manufacturer Zone. They are provided to allow the media manufacturer to

uding: write operations, in an area located away from recorded information.

ter Manufacturer Zone

The Outer Manufacturer Zone shall comprise 520/456 logical tracks.

OISO/IEC

perform tests on

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

All physical tracks in the Outer Manufacturer Zone shall contain 66/116 sectors.

17.2.2.2 Inner Manufacturer Zone

The Inner Manufacturer Zone is divided into three parts: Two Guard bands and in between the actual Manufacturer Test zone.
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The purpose of the Guard bands is to protect and buffer the areas that contain information from accidental damage whe
area between the Guard bands is used for testing or calibration of the optical system.

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

All physical tracks of the Inner Manufacturer zone shall contain 33/58 sectors.

17.2. User Zone

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

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

17.2. Reflective Zone

This International Standard does not specify the format of the Reflective Zone,.except that it shall hgve the same reco
layer jas the remainder of the Formatted Zone.

17.2.% Control Track Zones
The three zones on each side of the disk

— Cantrol track PEP Zone

— Inper Control Track SFP Zone

— Outer Control Track SFP Zone

shall pe used for recording control track information.

The dontrol track information shall be recorded in“two different formats, the first format in the Control Track PEP Zone, ¢
the se¢cond format in the Inner and Outer Controel-Track SFP Zones.

The Qontrol Track PEP Zone shall be recerded using low frequency phase-encoded modulation.

The Inner and Outer Control Track,SEP Zones shall each consist of tracks recorded by the same odulation methot
formgt as is used in 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 Zpne which contain
servo|information to a zone including servo information.

All physical tracks in the“lInner Control Track SFP Zone shall have 33/58 sectors.
All physical tracks_inthe Outer Control Track SFP Zone shall have 66/116 sectors.
17.3| ControlTrack PEP Zone

The ipformation contained in the Control Track PEP Zone gives a general characterization of the disk.| It specifies the tyj
disk, the"’ECC, the tracking method, etc.

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

The read power shall not exceed 0,65 mW.

17.3.1 Recording in the PEP Zone

In the PEP Zone there shall be 561 to 567 PEP-Channel bit cells per physical track. A PEP-Channel bit cell shall be 656
Channel bits + 1 PEP-Channel bits long. A PEP-Channel bit is recorded by writing marks in either the first or the second
of the cell.
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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.

_ . .

BED Ol [ - 1 )
FEr=oinalimreTr DTt CeIiT Wit a

< recorded ZERO > < a recorded ONE >
< 1/2 PEP-Channel bit cell > 1/2 PEP-Channel bit cell q
2 PEP-Channel bits
Figure 21 - Example of phase-encoded modulation in the PEP Zone
Requirements for the density of the tracks and the shapeof marks in the Control Track PEP Zone are s
24.
17.3.2 Format of the tracks of the PEP Zone
Each physidal track in the PEP Zone shall have-three sectors. The numbers below the fields in figure 22 indic
PEP-Channgl bits in each field.
R E——— One physical track (3 SECtOrs) -------=---------- }>
| Sector | Gap| Sector | Gap Sector|  Ghp
177 177 177
Figure 22 - Track format in the PEP Zone
The gaps between sectors shall be unrecorded areas having a length corresponding to 10 to 12 PEP-Channe|

ecified in clause

ate the number of

bit cells.

17.3.2.1 Format of a sector

Each sector

48

of 177 PEP-Channel bits shall have the following layout.

<=mmomooes -- - One sector (177 bits) ------=-=-=------ommommee- >
Preamble Sync Sector Data CRC
Number
16 1 8 144 8

Figure 23 - Sector format in the PEP Zone
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17.3.2.1.1 Preamble field
This field shall consist of 16 PEP-Channel bits set to ZERO.

17.3.2.1.2 Sync field
This field shall consist of 1 PEP-Channel bit set to ONE.

17.3.2.1.3 Sector Number field

This field_shall cansist of nighf hits Qpnr‘ifying in hinnry notation the Sectaor Number from 0 to 2

17.3.2.1.4 Data field
This fjeld shall comprise 18 8-bit bytes numbered 0 to 17. These bytes shall specify the following:

Byte 0
bit 7 shall be set to ZERO indicating the continuous servo tracking method,
bits 6[to 4 shall be set to 110 indicating a logical ZCAV.

Othel settings of these bits are prohibited by this International Standard (see-also annex V).
bit 3 shall be set to ZERO
bits 2|to 0 shall be set to 010 indicating-REL (1,7) mark edge modulation,

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

Byte 1L
bit 7 shall be set to ZERO
bits 6|to 4 specify the efror correction code:

when set {0 000 shall indicate R-S LDC degree 16, and 10 interlgaves.
whernset to 001 shall indicate R-S LDC degree 16, and 5 interlegves.

Othel settings of these bits are prohibited’by this International Standard.

bit 3 shall be set to ZERO
bits 2|to 0 these bits shall specify in binary notation the powadr2 in the follgwing formula
which expresses the number of user bytes per sector
256x% 2n

Valugs ofn other than 1 or 2 are prohibited by this International Standard.

Byte P

This t[yte shall specify in binary notation the number of sectors in each logical track.

Byte 3

This byte shall give the manufacturer's specification for the baseline refled®aofdde disk when measured at a
nominal wavelength of 685 nm. It is specified as a nunmbs&rch that

n=100R
Byte 4

This byte shall specify that the recording is on-land in the user zone and it shall indicate the signal amplitude of the
recorded marks.
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bit 7

giso

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

The absolute value of the signal amplitude is given as a nunii®ween -20 and -50, such that

n=-50 (sm/loL)

/IEC

wherelgn, is the signal from the Sector Mark in Channel 1 g#dis the signal from an unrecorded, grooved area in the User

Zone.

bits 6 to 0

shall express this numberBit 6 shall be set to ONE to indicate that t

Byte 5

This byte sh
For this Inte

Byte 6
This byte sh

which is pefmitted for reading the SFP Zone at a rotational frequency of 50 Hz¢and a wavelength of 685 nny

shall be bet
Byte 7

The setting
0010 0000

0000 0000

1010 0000

0001 0001

0110 0000

1110 0000

0001 0011

Other settin
Byte 8

This byte sh
starts. It sha

Byte 9

is negative and expressed by bits 5 to 0 in TWQO's complement. Re¢g
to-low.

Fnational Standard, this byte shall be set to (1A) representing a capacity of 2,6 Gbytes.

all specify in binary notation a numbeepresenting 20 times the maximum-read power expressed

veen 30 and 40.

Df this byte shall specify:
Type RIW

Type O-ROM

Type P-ROM

Type WO

Type DOW

Type P-DOW

Type WO-DOW

s of this byte are prohibited by this International Standard (see also annex V).

all specify the’next most significant byte of the logical track number in which the Outer Control T
Il be set to\(F9) or (F9) representing the next MSB of track number -1 716/-1 624.

is number
rding is high-

all specify the capacity of the ODC in Gbytes (with one significant digit to the right of the decimal marl).times 1

in milliwatts
. This number

rack SFP Zone

This byte sh

ali'specify the least significant byte of the logical track number in which the Outer Control Track S

FP Zone starts

It shall be set to (4C) or (A8) representing the LSB of track number -1 716/-1 624.

Byte 10

This byte shall specify the next most significant byte of the logical track number in which the Inner Control Track SFP Zone
starts. It shall be set to (2A) or (1F) representing the next MSB of Logical Track Number 76 395/73 660.

Byte 11

This byte shall specify the least significant byte of the logical track number in which the Inner Control Track SFP Zone starts
It shall be set to (6B) or (BC) representing the LSB of Logical Track Number 76 395/73 660.
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Byte 12

This byte shall specify the track pitch in micrometres times 100. It shall be set to (73) representing a track pitgimof 1,15

Byte 13

This byte shall be set to (FF) and shall be ignored in interchange.

Byte 14

This byte shall specify the most significant byte of the Logical Track Number in which the Outer SFP }

set to

Byte

This byte shall specify the most significant byte of the logical track number in which the Intier Control Tj

It sha
Byteg
The g

17.3.
The €

The g

Ther

wherga; denotes a bit of the input data.amdan inverted bit. The highest order bit of the sector number fig

The g

wherecy is recorded as the highest order bit of the CRC byte of the PEP sector.

(FF) or (FF) representing the MSB of Logical Track Number -1 716/-1 624.
15

| be set to (01) or (01) representing the MSB of Logical Track Number 76 395/73 660.
16 and 17
ontents of these bytes are not specified by this International Standard and shall be ignored in inte

p.1.5 CRC
ight bits of the CRC shall be computed over the Sector Number field and the Data field of the PEH

enerator polynomial shall be
G(X) =x8+x4 +x3Hx2 + 1

bsidual polynomidR(x) shall be

(=151 . =143
R(x)= Hima1 + Z quf mod G(k

ight bits, of the CRC are definéd by

k=7
R(x) = z (o )5
k=0

rone starts. It shal

rack SFP Zone stz

rchange.

sector.

Iehis
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17.3.2.2 Summary of the format of the Data field of a sector

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

OISO/IEC

Bit - 7 6 5 4 3 2 1 0
Byte |
0 Format Logical ZCAV 0 Modulation code
1 0 ECC 0 Number of user bytes
2 Number of sectors in each logical track
3 Baseline reflectance at 685 nm
4 0 Amplitude and polarity of pre-formatted data
5 ODC Capacity
6 Maximum read power for the SFP Zone at 50 Hz-and 685 nm
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
11 Start Track of Inner SFP Zone, LSB of Logical Track Number
12 Track pitch
13 (FF)
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
17.4  Coptrol 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 [satisfysthe requirements for the signals specified in clause 23.
Each sector|ofthe 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 1 024-byte sectors these first 512 bytes shall be followed by 512 (FF)-bytes.

17.4.1 Duplicate of the PEP information
Bytes 0 to 17 shall be identical with the 18 bytes of the Data field of a sector of the PEP Zone (see 17.3.2.1.4).
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17.4.2 Media information
Bytes 18 to 47 shall specify the conditions for

— Wavelength_; = 685 nm;
— Baseline Reflectandgy;

— an

d Rotational Frequenty, = 50 Hz.

ISO/IEC 14517:1996 (E)

For the value ol one set of write power for the 4T mark is given: it contains three values for the inner, middle and ou

radiu$.

All va
table

Byte

ues specified in bytes 18 to 47 shall be such that the requirements of 11.5 and of clauses 25,-26]
6).

| 8

This Ipyte shall specify the wavelendth in nanometres, as a numivebetween 0 and 255.such that

n= 1/5L1

This Ipyte shall be set to= 137 for ODCs according to this International Standargk-

Byte

|9

This yte shall specify the baseline reflectaRgésee 11.5.4) at wavelength as a numben such that

Byte

n=100Ry
PO

This Ipyte shall specify the rotational frequemgy in hertz, .as-a numbarsuch that

n=N1

This Ipyte shall be set to= 50 for ODCs according-to this International Standard.

Byte

This
that

Byteg
Thes¢

The f
disk (

P1

pyte shall specify the maximum read powein milliwatts, for the User Zone as a numipebetween 3

n=20P,
22 t0 24
e bytes are not used and shall be set to (FF).

bllowing bytes(25 to 27 shall specify the write poRgrfor 4T marks in milliwatts indicated by the ma
see 25.3 3Ry is expressed as a numipebetween 0 and 255 such that

n =5H,

, 27 and 28sare mi

0 and 40 such

nufacturer of the

Byte

PS5

This byte shall speciff,, for

r=30 mm

Byte 26

This byte shall specifi? R, for

r=45mm

Byte 27

This byte shall speciff,, for

r =60 mm
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The following bytes 28 to 30 shall specify the thermal build-up offgebr Ey, (for Types DOW, P-DOW, and WO-DOW)
in percent of the time period T of one Channel bit indicated by the manufacturer of the disk (se2@rH;,o shall be
expressed as a numbebetween 0 and 255 such that

n=2 Eth or Eth2

Byte 28
This byte sh

all specifi, or Eqyo for

A

r=3
Byte 29

This byte sh
Byte 30

This byte sh
Byte 31
This byte sh

of the time period T of one Channel bit indicated by the manufacturer of the disk)(see 27.5). Otherwise this by

(FF).E1 sh

n=1
Byte 32t0 4
These bytes
Byte 44
This byte sh

The followin
clause 28)P

n=?
Byte 45
This byte sh

r=3
Byte 46
This byte sh

r =4

0 mm

all be set to (FF).

all be set to (FF).

all specify the thermal build-up off&gt; atr = 30 mm for Types DOW, P-DOW and WO-DOW only

all be expressed as a numbéetween 0 and 255 such timat
P Eih1
3

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

all be set to (00).

g bytes 45 to 47 shall specify the d.c.cerase p&war milliwatts indicated by the manufacturer of the
L shall be expressed as a numibé&etween 0 and 255 such that

P

all specifip for

0 mm

all speciff?oifor

5 mm

Byte 47

This byte shall speciffp for

r=60 mm

54
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Byte

48 to Byte 363

These bytes are not used by this International Standard and shall be set to (FF).

Byte

364

ISO/IEC 14517:1996 (E)

This byte shall specify the polarity of the figure of merit (see 26.1). It shall be set to (01) to mean that the polgatives ne
(the direction of Kerr rotation due to the written mark is counterclock-wise).

Byte
This

Byteq 366 to 379: Reserved
Thesg¢ bytes shall be set to (FF).

17.4.

Byteq 380 to 386 are mandatory. Bytes 384 to 386 shall specify in binary notation the Logical Track Nu

track
track

the User Zone shall be 75 734. For disks with 512-byte sectors, the-kogical Track Number of the last |
Zone(shall be 73 079.

Byteq 380 to 383: Reserved
Thes¢ bytes shall be set to (FF).

Byte

This
num

Byte

365

t[yte shall specify the figure of mefitas a numben (see 26.1), such that
n =10 000F

B System Information

of the User Zone. The total number of logical tracks in this zone equals the Logical Track Num
of the User Zone increased by 1. For disks with 1 024-byte sectors{.the Logical Track Number of

B84

yte shall be set to (01) for 1 024-byte sectors and (01) for 512-byte sectors, indicating the most
r of the last logical track of the User Zane:

85

mber of the last loc
ber of the last log
the last logical trac
pgical track of the |

significantéoyte of

This byte shall be set to (27) for 1 024-byte sectors and (1D) for 512-byte sectors, indicating the next imost signifafant by

the niimber of the last logical trackof the User Zone.

Byteq 386

This

number of the last logieal track of the User Zone.

Byteqd 387 to 399:Reserved

Thes

Byteq 400\t0 455/451: Control bytes for partially embossed disks

This

pyte shall be set to\(D6) for 1 024-byte sectors and (77) for 512-byte sectors, indicating the leas

¢ bytessshall be set to (FF).

significartieoyte o

information 1s required for Type P-ROM and contains parameter values tor bytes 0 to 55/51 of t

he DDS. The valu

Byte 3 of the DDS may be chosen during initialization and need not agree with SFP Byte 403. These control bytes she
defined by the manufacturer at the time the disk is manufactured. Bytes 414 to 421, which represent addresses of the PLC

SDL,

shall be set to (FF).

For Types R/W, DOW, O-ROM, WO and WO-DOW these bytes shall be set to (FF).

Bytes 456/452 to 479: Reserved

Thes

e bytes shall be set to (FF).

55


https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

ISO/IEC 14517:1996 (E)

Bytes 480 to 511: Unspecified data

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

manufacturer. They shall be ignored in interchange.

56

Table 6 - Summary of media information

OISO/IEC

Category Mandatory Optional or Mandatory
(FF) (FF)
Media Parameter Oto 12, 14, 15 13
Unspecified 16 and 17
L1 &Ry 18 and 19
N1 Values 20 and 21, 25 to 22t024,34t04
33,44 t0 47
N> Values 48to 75
N3 Values 76 to 103
N4 Values 104+to 131
Not used 132 and 133
N4 Values 134 to 161
Ny Values 162 to 189
N3 Values 190 to 217
N4 Values 218 to 245
Not used 246 and 247
N1 Values 248 to 275
N> Values 276 to 303
N3 Values 304 to 331
N4 Values 332 to 359
Reserved 360 to 363
Figure of-Merit 364 and 365
Reserved 366 to 383
Last track number| 384 to 386
Reserved 387 to 399
DDS information | 400 to 455/451 400 to 455/451
(EE) for Typn RD.ROM for T\lenc RAAL
O-ROM and WO
452 to 455
for Type P-ROM
Reserved 456 to 479
Unspecified 480 to 511
1024-Byte sectors 512 to 1023
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18 Layout of the User Zone
18.1 General description of the User Zone

The User Zone data capacity per side is 1,318 Gbytes for disks with 1 024-byte sectors and 1,159 Ghytes for disks with
byte sectors. The spare sectors and the non-usable sectors are included in the above figures.

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

18.2 Divisions of the User Zone

The User Zone shall include four Defect Management Areas (DMA), two at the beginning of the zone“gnd two at the end.
area between the two sets of DMAs is called the User Area.

The gntire User 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 lpgical tracks whict
the same number of sectors. The number of logical tracks per band decreases from/band to band moving from the outer
to thg inner radius.

Wherj the sectors contain 1 024 user bytes, the User Zone shall be divided inta_34 bands numbered 0 tp 33 as shown in t:

Whern the sectors contain 512 bytes of user data, the User Zone shall bexdivided into 30 bands numbegred 0 to 29 as sh
table B.

The Hierarchy is thus:

For 1|024-byte sector disks: 17 sectors = 1 logical track

1 485 to 2 970 logicabtracks =1 band

765 physical tracks =1 band

34 bands = the User Zone
For 5[L2-byte sector disks: 31 sectors =1 logical track

1 624 t0"3-248 logical tracks =1 band

868 physical tracks =1 band

30 bands = the User Zone
18.3 User Area

The Data fields in the User Area are intended for recording of user data.
The User Area shall consist.of:

— a Rewritable Zone, or

— arn Embossed_Zane, or

— arn Embossed Zone and a Rewritable zone, or

— a Writé ®nce Zone.

The Uset-Area-shall hngin with track 5 and end with track 75 726/73 071 I—ln\l\ln\lﬂl’, at-the-boundaries!between bandsi it

not include the last 12 tracks of a band, and it shall not include the first four tracks of the next band.
There shall be 306/180 spare logical tracks in the User Area.

In addition, the User Area shall be partitioned into groups of bands. This International Standard describes one partitic
where each group resides in one band, i.e. there is a total of 34/30 groups.

Type R/W, DOW, P-ROM, P-DOW, O-ROM, WO and WO-DOW disks shall be partitioned according to alternative one. S
18.6.2, 18.7.2, and 18.8.2.
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Table 7 - 1 024-byte sector disks: 34 groups
Band Sectors per Tracks Start Data Spares Start Parity Buffer Test Start Buffer
No. physical per Track Start for R/W, Start for Start Start
track Band DOW WO ROM
and WO- bands
DOW bands

0 66 2970 0000 0005 2949 2793 2958 2 962 2 964
1 65 2925 2970 2974 5874 5721 5883 5 887 5891
2 64 2880 5895 5899 8754 8603 8763 8 767 8771
3 63 2835 8775 8779 11 589 11 441 1159 11 60 11606
4 62 2790 11 610 11614 14 379 14 233 14 388 14 39 14 396
5 61 2745 14 400 14 404 17 124 16 981 17 138 17 13 17 141
6 60 2700 17 145 17 149 19 824 19 683 19 838 1989 19 841
7 59 2 655 19 845 19 849 22 479 22 347 22 488 22 49 22 496
8 58 2610 22 500 22 504 25089 24 953 25098 25 1d 25 1(6
9 57 2 565 25110 25114 27 654 27 521 27668 27 64 27 671
10 56 2520 27 675 27 679 30174 30 043 30 18B 30 14 30 191
11 55 2 475 30 195 30 199 32 649 32521 32 658 32 66 32 646
12 54 2430 32670 32674 35079 34 953 35 08B 3509 35096
13 53 2 385 35 100 35104 37 464 37 341 37 478 37 471 37 481
14 52 2340 37 485 37 489 39804 39 683 39 81B 39 81 39 831
15 51 2 295 39 825 39 829 42 099 41 981 42 108 42 17 42 136
16 50 2250 42120 42124 44 349 44 233 44 358 44 34 44 346
17 49 2 205 44 370 44 374 46 554 46 441 46 56B 46 54 46 511
18 48 2160 46 575 46579 48714 48603 4872 48 72 48 741
19 47 2115 48 735 48 739 50 829 50 721 50 83B 50 84 50 846
20 46 2070 50'850 50 854 52 899 52 793 52 908 52 9] 52 916
21 45 2 025 52 920 52 924 54 924 54 821 54 938 54 93 54 941
22 44 1980 54 945 54 949 56 904 56 803 56 91B 56 91 56 931
23 43 1935 56 925 56 929 58 839 58 741 58 848 58 84 58 8%6
24 42 1890 58 860 58 864 60 729 60 633 60 738 60 74 60 746
25 41 1845 60 750 60 754 62 574 62 481 62 588 62 59 62 591
26 40 1800 62 595 62 599 64 374 64 283 64 388 64 34 64 391
27 39 1755 64 395 64 399 66 129 66 041 66 138 66 14 66 146
28 38 1710 66 150 66 154 67 839 67 753 67 848 67 89 67 846
29 37 1665 67 860 67 864 69 504 69 421 69 518 69 51 69 521
30 36 1620 69 525 69 529 71124 71 049 71138 7113 71141
31 35 1575 71 145 71 149 72 699 72 621 72 708 7271 727316
32 34 1530 72720 72724 74 229 74 159 74 238 74 24 74 246
33 33 1485 74 250 74 254 75713 75 64d 7572 75 73 NA

58



https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

OISO/IEC

Table 8 - 512-byte sector disks: 30 groups

ISO/IEC 14517:1996 (E)

Band Sectors Tracks per Start Data Start Spares Start Parity Buffer Test Start Buffer Start
No. per Band Track for RIW, Start for Start
physical DOW WO ROM
track and WO- bands
DOW bands

0 116 3248 0000 0005 3230 3135 3236 3 24 3244
1 114 3192 3248 3252 6422 6 328 6428 6 431 6 436
2 112 3136 6 440 6444 9558 9 466 9564 9564 9572
3 110 3080 9576 9 580 12 638 12 548 12 644 12 648 12 657
4 108 3024 12 656 12 660 15 662 15574 15 66 15612 15 674
5 106 2968 15 680 15 684 18 630 18 543 18 63 18 640 18 644
6 104 2912 18 648 18 652 21542 21 457 21 54 21 5%2 21 554
7 102 2 856 21560 21 564 24 398 24 315 244404 24 408 24 417
8 100 2800 24 416 24 420 27 198 27 117 27 204 27 208 27 213
9 98 2744 27 216 27 220 29942 29 862 2994 29 9582 29 95
10 96 2688 29 960 29 964 32630 32552 3263 32640 32 644
11 94 2632 32 648 32652 35262 35 186 3526 35272 3527
12 92 2576 35280 35284 37838 37 764 37 844 37848 37 857
13 90 2520 37 856 37 860 40.358 40 285 40 364 40 368 40 372
14 88 2464 40 376 40 380 42 822 42 751 42 82 42 832 42 83
15 86 2 408 42 840 42 844 45 230 45 161 45 23 45 240 45 244
16 84 2 352 45 248 45252 47 582 47 515 47 58 47 592 47 594
17 82 2 296 47 600 47 604 49 878 49 812 49 884 49 848 49 892
18 80 2240 49 896 49 900 52118 52 054 52 124 52128 52 137
19 78 2184 52 136 52 140 54 302 54 240 54 30 54 312 54 31
20 76 2128 54 320 54 324 56 430 56 370 56 43 56 440 56 444
21 74 2072 56 448 56 452 58 502 58 443 58 50 58 512 58 51
22 72 2 016 58 520 58 524 60518 60 461 60 524 60 528 60 533
23 70 1960 60 536 60 540 62 478 62 423 62 484 62 4Ef8 62 497
24 68 1904 62 496 62 500 64 382 64 329 64 38 64 342 64 39¢
25 66 1848 64 400 64 404 66 230 66 178 66 23 66 240 66 244
26 64 1792 66 248 66 252 68 022 67 972 68 02 68 032 68 034
27 62 1736 68 040 68 044 69 758 69 710 69 764 69 768 69 773
28 60 1680 69 776 69 780 71438 71392 71 444 71448 71 453
29 58 1624 71 456 71 460 73 061 73016 73072 73016 NA
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517:1996 (E)

fect Management Areas (DMAS)
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The four Defect Management Areas contain information on the structure of the User Area and on the defect management. The

locations of

the DMAs are shown in tables 7 and 8.

Each DMA shall have a length of 42 sectors for 1 024-byte sectors and 77 sectors for 512-byte sectors. The addresses of the
first sector of each DMA is given by table 9.

For Types H
that lies aftg

Each DMA
contents of
four DDSs S

After initialiZ

the first s

the seco

the SDL

The lengths
DMAs after
during inter

The start ad
For Type O

185 Di
The DDS sh

g

3

Table 9 - Location of the DMAs

DMA 1 024-byte sectors 512-byte sectors
Number Track Sector Track Sector
numbers | numbers | numbers | numbers
DMA 1 0 0 0 0
DMA 2 2 8 2 15
DMA 3 75722 0 73 067 (0]
DMA 4 75724 8 73 069 15

/W, DOW, P-ROM, P-DOW, WO and WO-DOW the unused sector that lies after DMA2 and the
r DMAA4, are reserved for future standardization.

hall contain a Disk Definition Structure, a Primary, Defect List (PDL) and a Secondary Defect L

hall be the pointers to each associated PDL and,SDL.

ation, each DMA shall have the following_contents:

ector shall contain the DDS;

nd sector shall be the first sector of-the PDL for Types R/W, DOW, P-ROM, P-DOW, WO and WO
shall begin in the first sector-fellowing the PDL for Types R/W, DOW, P-ROM, P-DOW, WO and W

of the PDL and SDL are 'determined by the number of entries in them. The contents of the remair]
the SDL are not specified for Types R/W, DOW, P-ROM, P-DOW, WO and WO-DOW and sh
hange.

dress of a PDb_and that of the SDL within each DDS shall reference the PDL and the SDL in the S
ROM exeept for the DDS sectors, the Data fields of all sectors in the DMAs shall be set to (FF).
k Definition Structure (DDS)

all-eonsist of a table with a length of one sector. It specifies the method of initialization of the disk

unused sector

st (SDL). The

the four PDLs shall be identical and the contents of\the SDLs shall be identical. The only differences between the

DOW;
O-DOW.

ing sectors of the
hll be ignored

ame DMA.

| dimeodlivisi

the User Area Into groups, the kind of data sectors within each group, and the start addresses of the PDL and SDL. The DDS
shall be recorded in the first sector of each DMA at the end of initialization of the disk. On Type O-ROM disks, the DDS shall
be embossed.

For Type P-ROM and P-DOW the values of some of the DDS parameters are specified by the manufacturer and recorded in
the control SFP Zones.

Tables 10 and 11 summarize the information that shall be recorded in each of the four DDSs.
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Table 10 - Byte assignment of the Disk Definition Structure (024-byte sector)
Byte Content Mandatory settings
No. R/W \We} O-ROM P-ROM
DOW WO-DOW P-DOW
0 DDS Identifier (0A) (05) (0A) (0A)
1 DDS ldentifier (0A) (05) (OA) (OA
2 Reserved (00) (00) (00) )
3 Fully Embossed n.a. n.a. (00) n.a.
Disk Certified (01) (01) n.a. (01)
Disk Not Certified (02) (02) n.a. (02)
4 Number of Groups MSB (00) (00) (00) (op)
5 Number of Groups LSB (22) (22) (22) (2p)
6 Reserved (00) (00) (00) (O(P)
7 | Reserved (00) (00) (00) (09)
8 | Reserved (00) (009 (00) (09)
9 | Reserved (00) (00) (00) 0)
10 Reserved (00) (00) (00) (00)
11 Reserved (00) (00) (00) (00)
12 Reserved (00) (00) (00) (00)
13 Reserved (00) (00) (00) (00)
14 Start of PDL, Track MSB - - (FF) -
15 Start of PDL, Track - - (FF) -
16 Start of PDL, Track LSB - - (FF) -
17 Start of PDL, Sector Number - - (FF)
18 Start of SDL, Track\MSB - - (FF) -
19 Start of SDL, Track - - (FF) -
20 Start of SDL,“Track LSB - - (FF) -
21 Start,0f'SDL, Sector Number - - (FF)
22 Band-0 Type (01) (04) (02) (o1)
23 { Band 1 Type (01) (04) (02) (01) of (02
54 Band 32 Type (01) (04) (02) (01) or (02
55 Band 33 Type (01) (04) (02) (01) or (02
56 to (00) (00) (00) (00)
1023

In the above table, the symbol) (means that the appropriate value is to be entered in the DDS, and n.a. means

applicable".
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Table 11 - Byte assignment of the Disk Definition Structure (512-byte sector)

Byte Content Mandatory Settings
No. R/W WO O-ROM P-ROM
DOW WO-DOW P-DOW
0 DDS Identifier (0A) (05) (0A) (0A)
1 DDS ldentifier (0A) (05) (0A) (0A)
2 Reserved (00) (00) (00) (00)
3 Fully Embossed n.a. n.a. (00) n.a
Disk Certified (01) (01) n.a. (01)
Disk Not Certified (02) (02) n.a. (02)
4 Number of Groups MSB (00) (00) (00) (00)
5 Number of Groups LSB (1E) or (1E) (1) (1E)
6 Reserved (00) (00) (00) (00)
7 Reserved (00) (00) (00) (00)
8 Reserved (00) (00) (00) (00)
9 Reserved (00) (00) (00) (00)
1d Reserved (00) (00) (00) (00)
11 Reserved (00) (00) (00) (00)
17 Reserved (00) (00) (00) (00)
19 Reserved (00) (00) (00) (00)
14 Start of PDL, Track MSB - - (FF) -
15 Start of PDL, Track - - (FF) -
16 Start of PDL, Track LSB - - (FF) -
17 Start of PDL, Sector Number - - (FF) -
14 Start of SDL, Track MSB - - (FF) -
19 Start of SDL, Track - - (FF) -
2( Start of SDL, Track-£SB - - (FF) -
21 Start of SDL,.Sector Number - - (FF) -
27 Band 0 Type (01) (04) (02) (01)
23 Band{1\Type (01) (04) (02) (01) or (02
5( Band 28 Type (01) (04) (02) (01) or (02
51 Band 29 Type (01) (04) (02) (01) or (02
52 to (00) (00) (00) (00)
511

In the above table, the symbol) (means that the appropriate value is to be entered in the DDS, and n.a. means "not
applicable".

18.6 Rewritable Zone

Types R/W, DOW, P-DOW and P-ROM disks shall have a Rewritable Zone. The Rewritable Zone is intended for the user to
write data into. The Data field of all sectors in this zone shall not contain any embossed data.
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18.6.

1 Location

ISO/IEC 14517:1996 (E)

For Types R/W and DOW the Rewritable Zone shall extend from sector O of track 5 to the last sector of track 75 721/73 Of

For Types P-ROM and P-DOW the Rewritable Zone shall extend from sector 0 of track 5 to the last sector of the last tra

the B

and preceding the first Band of the Embossed Zone.

18.6.2 Partitioning
During initialization of the disk, the User Zone shall be partitioned into 34/30 consecutive groups (see

groug shall comprise tracks of data sectors followed by tracks of spare sectors.

18.7

Type
disk.

18.7.

For Tlypes P-ROM and P-DOW the Embossed Zone shall start at sector 0 of the'Data Start track (tab
whicH follows the rewritable zone. The last track of the Embossed Zone an)Types P-ROM and H
75 721/73 066.

For Type O-ROM the Embossed Zone shall start at sector 0 of track 4,and’end at the last sector of trac

18.7.
Type
Type

Rewr|table Zone and the Embossed Zone shall have beentpartitioned into consecutive groups construg

In thg Embossed Zone, each group shall comprise data sectors and parity sectors. Both the data se
areaq of all groups shall start at sector O.

Each

tableg 7 and 8.

For Tlypes P-ROM, P-DOW, and OsROM there may be a number of tracks remaining after the parit
groud. These remaining tracks shallhbe located after the track that contains the final parity sector. The
sectof within the Embossed Zone shall have all user data bytes set to (FF), except tracks 75 722 {(
sectofs, or 73 967 to 73 074 for 512-byte sectors of Types P-ROM and P-DOW the Data Fields of whi
fields| shall contain no embossed data.

18.7.

The

1025
cann
then

Embossed Zone

5 P-ROM, PDOW and O-ROM shall have an Embossed Zone. It shall contain data embossed by
The layout of all sectors in this zone shall be as specified in clause 15.

| Location

? Partitioning
O-ROM shall be partitioned into 34/30 groups.
b P-ROM and P-DOW shall be partitioned into 34/30, groups. The rewritable zone shall start

group shall comprise full tracks of data-sectors followed by full tracks of spare sectors or pari

B Parity-segtors

to 1036-0r513 to 524 of each sector in addition to the ECC. They allow the drive to correct one

isnot possible to recover any of these defective sectors by the use of parity sectors.

tables 7 and 8). |

the manufacturer

le 7 and 8) of the
-DOW shall be ti

K 75 721/73 066.

in group 0. Both
ted from the bands

ctor and the parity

y sectors as shov

y sector areas in

Data fieldsedany ur
75 726 for 1 02«
th, as well as the \

mbossed-parity sectors provide an error correction system for embossed data over the user data bytes and SWI

e sector on a track
ot be corrected by

(Ft be corrected by the ECC, assuring a high data integrity. If more than one sector on a track cann
i

The Data field of parity sectors contain 1 036/524 parity bytes (PB), calculated as an Exclusiig@ @er(the user data
bytes and SWF bytes 1 025 to 1 036 or 513 to 524 (DB), of the data sectors on one track of the group.

The algorithm shall be

wher

PBT n= DB,on0DBt 1 n0...DBjn
e
1<t<m{Number of Embossed data tracks}
j=160r 30
1<n<1036o0r524
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PBr nis byte A, of Parity Sectof, and DR j is byte A, of sector j on track t of the group,As defined in annex F. The
parity bytes are calculated over the user data bytes and bytes 513 to 516, excluding the Resync bytes. The CRC, ECC, and
Resync bytes as defined in annex F shall be required with each parity sector.

The parity sectors for each track of the group shall be stored consecutively in the sectors allocated to them in each Band,
starting with the first sector. The first parity sector of a Band is associated with the first track of the data secteesnef the

Band, the second parity sector is associated with the second track of the data sectors, and so on until all tracksoiotis data se
have an associated Parity Sector. The contents of the Data field of the unused parity sectors shall be set to (FF) and shall

contain data
18.8 Wr

Types WO and WO-ROM shall contain a Write Once Zone. The Write Once Zone is intended for,the user tg

The Data fig

18.8.1

The Write O
shall be rec

18.8.2
During initig
comprise fu

19

Defective sq
Each side @
certification
after initializ
replaced by

19.1

During initi

Init

[
Bands, eaca]\

and Write O

For Types V
disk is initia
erased state
the direct oy

All DDS patfameters;shall be recorded in the four DDS sectors. The PDL and SDL shall be recorded in the

content of th

Delect Management in the Rewritable and Write Qnee Zones

complying with the layout as given in annex F.

te Once Zone

Id of all sectors in this zone shall not contain any embossed data.

Location

nce Zone shall extend from sector 0 of track 5 to the last sector of track 75734 /73 079. Every ba
brded in bytes 22 to 55/51 of the DDS as being Write Once.

Partitioning

lization of the disk, the Write Once Zone shall be partitioned ihto"34/30 consecutive groups. H
| tracks of data sectors followed by full tracks of spare sectorst

ctors on the disk shall be replaced by good sectors-according to the defect management schem|
f the disk shall be initialized before use. This International Standard allows media initialization
Defective sectors found during certification are’handled by a Sector Slipping Algorithm. Defectiv
ation are handled by a Linear Replacement Algorithm. The total number of defective sectors on a
both algorithms, shall not be greater than*4"095/4 095.

alization of the disk

ization of the disk, the four DMAS are recorded prior to the first use of the disk. The User Area
containing data sectors ahd) spare sectors. Media initialization can include a certification of the
nce Bands, whereby defective sectors are identified and skipped.

VO and WO-DOW disks only a single initialization is allowed. Once the DMAs are recorded, it in
ized and that no.fdrther initialization is permitted. All sectors in the write once zone of Type WO

at the end of initialization. For Type WO-DOW, the state of the sectors in the write once zone is
erwrite capability.

e PBLs and SDLs are shown in tables 12 and 13.

write data into.

nd of these disks

ach band shall

e described below
with or without
b sectors found
side pf the disk

is divided into

rewritable Bands

licates that the
shaliebe in
ndifferent due

our DMAs. The

19.2 Ce

ey "
uncaturi

If the disk is certified, the certification shall be applied to all sectors of rewritable Bands in the User Area. The method of
certification is not stated by this International Standard. It may involve erasing, writing, and reading of sectors. Defective
sectors found during certification shall be handled by the Slipping Algorithm (see 19.2.1) or, where applicable, by the Linear
Replacement Algorithm (see 19.2.2). Defective sectors shall not be used for reading or writing. Guidelines for replacing
defective sectors are given in annex T.

19.21

Slipping Algorithm

The Slipping Algorithm shall be applied individually to each and every band on the disk if certification is performed.

A defective data sector found during certification shall be replaced by the first good sector following the defectivandector, a
so causes a slip of one sector towards the end of the band. The last data sectors will slip into the spare sector aess The add
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of the defective sector is written in the PDL. If no defective sectors are found during certification, an empty PDL shall
recorded.

The addresses of spare sectors, beyond the last data sector slipped into the spare area (if any), which are foundvi® be d
during certification shall be recorded in the PDL. Thus, the number of available spare sectors is diminished accordingly.

If the spare sector area of a band becomes exhausted during certification, the defective sector shall be handled by the
Replacement Algorrthm This process involves assrgnrng a replacement sector from the spare area of another band and |

be ac
until i

19.2.2

The
certifi

The ¢
defec
repla

If the
Band

The 4

If are
indicd
19.3
The L

The @
Band
the dg
shall

If are
indicd
19.4
Wher

be wiitten in the next'data sector according to the Slipping Algorithm. If a sector to be written is listeq

shall

For T]
after

S group is certrfred i.e. the Slrpprng Algorrthm has been applied.

p Linear Replacement Algorithm

Linear Replacement Algorithm is used to handle defective sectors found after certification. I

cation in the event of the spare area of a Band becoming exhausted.

efective sector shall be replaced by the first available spare sector of the Band. If a replaceme
tive, it shall be replaced by the next available spare sector in that band. The” addresses of the
ement sector shall be recorded in the SDL.

e are no spare sectors left in the Band, the defective sector shall beireplaced by the first availabl

ddresses of sectors already recorded in the PDL shall not be’réecorded in the SDL.

placement sector listed in the SDL is later found to be defective, it shall be dealt with by making 3
ting a replacement sector for that defective sector.

Disks not certified
inear Replacement Algorithm is also used to handle sectors found defective on disks which have

efective sector shall be replaced by thefirst available spare sector of the Band. If there are no
the defective data and spare sector, shall be replaced by the first available spare sector of anothe
pfective sector and the replacement sector shall be recorded in the SDL. If a replacement sector is
be replaced by the next availahle’ spare sector in that Band.

placement sector listed in the)SDL is later found to be defective, it shall be dealt with by making g
ting a replacement sector.for that defective sector.

Write procedure
writing or reading-data in the sectors of a Band, all defective sectors listed in the PDL shall be sk

be written-in'the spare sector pointed to by the SDL, according to the Linear Replacement Algorith

ype WO.after initialization, all sectors in the User Area shall be in the erased state. Erasing of s

sector is not knowr

is also used dul

nt sector is found
defective sector a

b sparegtior of a

new entylin the ¢

not been certified.

spare sedters left
er Band. Tloé addre
found to bié defec

new entlin the ¢

pped anddhe dats
| in the SDAB, the c
m.

pctors in tha User

over

nitialization is not permitted. For Type WO-DOW, the state of the sectors in the User Area is indi

rent duedotthe di

Before writing a sector in the User Area of a Types WO and WO-DOW, it shall be determined whether or not the sector
been written. If the sector has been written, a write operation is not permitted. During write operations, sectors shadl alwa
recorded with CRC, and ECC, and the 12 SWF bytes as specified by this International Standard. See also annex

guide
195

lines for the use of Types WO and WO-DOW.
Primary Defect List (PDL)

The PDL shall consist of bytes specifying

— the length of the PDL,

— the sector addresses of defective sectors, identified at initialization, in ascending order of track and sector addresses.
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Table 12 shows the PDL byte layout. All remaining bytes of the last sector in which the Primary Defect List is recorded, shall
be set to (FF). If no defective sectors are detected, then the first defective sector address is set to (FF) and byptgshepecifyi
number of entries are set to (00).

During initialization, a PDL shall be recorded; this PDL may be empty.

Table 12 - Primary Defect List

19.6 Se

The SDL is
their respec
and the nex

The SDL sh
defective sq
ascending @
set to (FF).

Byte No. Description
0 (00) PDL Identifier
1 (01) PDL Identifier
2 Number of entries MSB (each entry is 4 bytes long)
3 Number of entries LSB

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

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

5 Address of the first defective sector (track number)

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

7 Address of the first defective sector (sector number)
n-3 Address of the (-3)/4th) defective sector (track number MSH
n-2 Address of the ((-3)/4th) defective sector (track number)
n-1 Address of the ((-3)/4th) defective sector (track number LSB
n Address of the ((-3)/4th) defective sector (sector number)

condary Defect List (SDL)

Lised to record the addresses of dataiand spare sectors which have become defective after initiali
five replacements. Eight bytes are used for each entry. The first 4 bytes specify the address of tf
| 4 bytes specify the address ©fithe replacement sector.

all consist of bytes identifying the SDL, specifying the length of the SDL, and of a list containing t
ctors and those of thei replacement sectors. The addresses of the data and spare defective
rder. Table 13 shows.the SDL layout. All remaining bytes of the last sector in which the SDL is r
A\n empty SDL shall consist of bytes 0 to 3 as shown in table 13; bytes 2 and 3 shall be set to (00)

vation and those o
e defective sect

he addresses of
sectors shall be i
pcorded shall be
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Table 13 - Secondary Defect List
Byte No. Description
0 (00) SDL Identifier
1 (02) SDL Identifier
2 Number of addresses in the SDL, MSB (each entry is 8 bytes Ipng)
3 Number of addresses in the SDL, LSB
T OyTes 2 and 3 are Set o (00), byte 3 15 the end of the SDC
4 Address of the first defective sector (track number, MSB)
5 Address of the first defective sector (track number)
6 Address of the first defective sector (track number, LSB)
7 Address of the first defective sector (sector number)
8 Address of the first replacement sector (track number, MSB)
9 Address of the first replacement sector (track number)
10 Address of the first replacement sector (track number, LSB)
11 Address of the first replacement sector (sector humber)
n-7 Address of the last defective sector (track number, MSB)
n-6 Address of the last defectivesector (track number)
n-5 Address of the last defective sector (track number, LSB)
n-4 Address of the last defective sector (sector number)
n-3 Address of the last replacement sector (track number, MSB)
n-2 Address of the last'replacement sector (track number)
n-1 Address of the\last replacement sector (track number, LSB)
n Address ofithe last replacement sector (sector number)
Section 4 - Characteristics of embossed information
20 Method of testing
The fprmat of the embaossed information on the disk is defined in clauses 13 to 18. Clauses 21 to 24 {
for the signals from grooves, Headers, embossed data, and Control Track PEP marks, as obtained w
Drive|specified in elause 9.
Clauges 21 te%24'specify the average quality of the embossed information over the sector recorded
formdt defined in clause 15 and 16. Local deviations from the specified values, called defects, can
erronpousHeaders, or errors in the Data fields. These errors are covered in section 6.

20.1

Environment

pecify the requirel
hen using the Ref

according to the -
cause tracking e

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

20.2

20.2.1

Use of the Reference Drive

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

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.
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The read power is the optical power incident at the entrance surface, used when reading, and is specified as follows for the

stated zone

s (see clause 17):

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

b) SFP_Zone
The|read power shall be in the range given in byte 6 of the PEP Zone (see 17.3.2.1.4). The test read
mw

C) Usef zone
The|read power shall be in the range given in byte 21 of the SFP Zone (see 17.4.2)/‘The test red
1,5 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 ig

Channel shall have the implementation as given by Channel 1 in 9.1.

20.2.4
During the n

from the rea

from the centre of a track.

20.3 De
Figure 24

All signals
falling on th

I, andl,are

Channel 1 i
pass filters
the beam c
minimum si
embossed H

s
Jre linearly related to currentssthrough a photodiode detector, and are therefore linearly related to

Tracking

neasurement of the signals, the focus of the optical beam shall have an axial deviation of not more
€max (axial) = 0,8um

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

€max (radial)=0,11um

finition of signals

ows the signals specified in clauses)21 to 24.

b detector.
the outputs of the two(halves of the split photodiode detector in the tracking channel (see 9.1 and

5 the sum of the twgphoto detectors in the optical system (see 9.1) as processed by the peak-h
lescribed in annexIB, andlgg indicate the maximum and minimum signals of Channel 1, resped
rosses the tracks in grooved areas without embossed recordindigiieldad Iog indicate the maxin
jnals of<the upper envelope of Channel 1, respectively, when the beam crosses the tracks in
leaders.and embossed recording fields. (See figure 24b).

The signals

bower shall be 1,5

d power shall be

measured. Th

e than

henagtical p

figure 24a).

bld circuit and low
tively, when

um and

areas containing

(91, and (; - 1,) are the sum and differential outputs of the two halves of the split photodiode ¢

etector in the

Tracking Channel.l{ +15)g_is the sum signal measured on-larg (1), and (; - 15),, are the minimum level of the sum
signal and the peak-to-peak amplitude of the differential signal, when the focus of the optical beam crosses the tracks.

68


https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

OISO/IEC

Grooved areas
without embossed

ISO/IEC 14517:1996 (E)

Areas containing
embossed Headers

Recording Fields or embossed Recording Fields
Beam
on land
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Figure 24a - Signals from grooves in the Tracking\CGhannel
Light beam
1,
Grooved areas Areas containing
Split photodiode without embossed embossed Headers
Recording fields and embossed Recording fields
Beam
- L/\ M /
.3
1
Lo Lo
0 Level l l l
\
Beam'across tracks
Figure 24b - Signals from grooves in Channel 1
Sector Mark VFO AM, ID, PA Embossed Recordling fields
Beamron i M o—— e
unfecorded
A
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Figure 24c¢ - Signals from Headers and embossed Recording fields in Channel 1

96-0044-A

Figure 24 - lllustration of the various parameters for read characteristics
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21 Signal from grooves

The signalsig + 15) and (4 - I,) shall be filtered using a 5th order Bessel filter with a cutt 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 crosses
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-track

signal shall

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

Parallel polarization

Perpendicular polarization

b) The
field

Parallel polarization

Perpendicular polarization

Ove

21.2  Crgss Track Minimum Signal

The cross tr
a) in a

Parg

meet the following requirements when measured according to annex Y:

0,15< (o' - log) / 1oL < 0,60

0,20< (o' - 1og) / 1oL < 0,70

5.
0,20< (lgL -lpg) / oL 0,60

0,30 (lgL -log) / oL 0,60

I the whole disk this ratio shall not vary by more than 3 dB.

ack minimum signal measured in thetracking channel shall meet the following requirements:
eas containing embossed Headérs and embossed Recording fields

llel polarization

Fl,)

| min > 0,20

1)

2/oL

endicular polarization

b | )
—<"'> 0,15

+|20L

b) in grooved areas in the Formatted Zone without embossed Recording Fields

Parallel polarization

(|1+|z)min

(|1+|2)0|_

20,20

Perpendicular polarization
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21.3  Push-pull signal

ISO/IEC 14517:1996 (E)

The push-pull signal is the sinusoidal difference sighgt (2) in the tracking Channel, when the focus of the optical beam
crosses the tracks. The signal can be used by the drive for radial tracking. The peak-to-peak value of the push-pull signa

meet

a)

b)

21.4

The f
differe
recor
deted]

The
instar
split ¢
ampli
outpu

The
shall
meas

The fi

$econd term of the divided push-pull signal is the ratio of the minimum peak-to-peak amplitu

the-foltowingregtirements
in areas containing embossed Headers and embossed Recording fields:
Parallel Polarization
0,25< (11 - I2)pp/ (11 +12)oL < 0,70
Perpendicular polarization
0,15< (11 - I2)pp/ (11 +12)0L < 0,70
in grooved areas in the Formatted Zone without embossed Recording-fields:
Parallel polarization
0,45< (I1 - 19)pp/ (11 +12)oL < 0,90
Perpendicular polarization
0,30< (I1 - 19)pp/ (11 +12)oL £ 0,70
Divided push-pull signal

irst term of the divided push-pull signal is the’ peak-to-peak amplitude derived from the insta
bntial output [ - 1) from the split photodiede detector when the light beam crosses the unre
ling field of grooved tracks divided by the instantaneous level of the sum dytpuit) from the sp
tor when the light beam crosses these:areas.

taneous level of the differential outplyt{1,) divided by the instantaneous level of the sum outiut
hotodiode detector whenthe’light beam crosses embossed Recording fields of grooved tracks to
ude derived from the ifistantaneous level of the differential output,) divided by the instantaneous
t (1 + 1) from the split photodiode detector when the light beam crosses the embossed recording

be provided_ by the split photodiode detector. The tracking servo shall be operating in open-
Lrement,

rst term-shall meet the following requirements in areas containing embossed Headers and embos

ntaneous level of
corded or embos:
lit photodiode

de derived from
(o) from the
maximum peak-to
level of the sum
ield of grooved tra

plit photodiode<detector separator shall be parallel to the projected track axis. In this measurdmant] lthsignals

oop mode during

sed Recording fiel

Parallel polarization

The fi

0,50< [(I1-12) / (I3 +12)]pp< 1,10
Perpendicular polarization
0,30< [(I1-12) / (I +12)]pp< 1,10
rst term shall meet the following requirements in grooved areas without embossed data fields:
Parallel polarization

0,55< [(I1-19) / (I +19)]pp< 1,10
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Perpendicular polarization
0,45< [(I1-12) / (I3 +12)]pp< 1,20
The second term shall satisfy
[(11-12) 7 (11 + 1] ppmin/ [(11 - 12) / (11 + 12)] ppmax 0,70
21.5 Phase depth

The phase ¢eptiTof the grooves equats

nxd

x 360’

where:
nis the index of refraction of the substrate
d is the grogve depth

A is the wayelength

The phase gepth shall be less than 180°.
21.6  Trgck location

The tracks gre located at those places on the disk wiherk) equals 0 and{ + I,) has its maximum value.

22 Sighals from Headers

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

The signal ffom an embossed mark in the recording layer is defined as the peak-to-peak value of the modulation of the signal
in Channel [ caused by the mark when the beam follows a recorded track (see figure 24c).

22.1  Segtor Mark Signals

The signalg}, from the Sector Mark shall meet the requirement
0,45< Igm/ 1o, < 0,95

22.2  VFP signals

The signal,j, from the marks in the VFQand VFQ fields shall meet the requirement
0,18< Iyo/ 10 < 0,90

In addition, fhe condition
0,30< lyfo /tpmax

shall be sat|sfied-within each sector, whijigax is the signal with maximum amplitude in that sector from embossed mark

Slgnals Oﬂ Haofinad in 22 2 anH isctha naak tao-naalk amnhituda of tha raad cianal fram tha \/CO araq
p GEMEEHR= SRy TS tHE P e O P Ak arHpPua Ot EatSIEHc OtV oarea:

22.3  Address Mark, ID and PA signals

The signal, from the marks in these fields shall meet the requirements
0,18< 1,/ 1o 0,90
0,30< Ipmin/ Ipmax

The second requirement applies over any Hedggf, andlpmax are the signals with minimum and maximum amplitude in
those fields.
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22.4  Timing jitter

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

Jt(H)<0,10 T
St(H)< 0,10 T

wherJz T is the Channel clock period, Jt(H) is the standard deviation (sigma) of the difference betwéen the length of ma
space and the mean value of ea€¢hmark ornT space, and St(H) is the difference between the mean-value of the measure
lengths and the ideal length of each mark or space. The ideal length correspan@baonel bit-times T. Jt and St are

illustrated in figure J.1.

All the time interval samples detected from the Header signals on the recording layer shall satisfy the [condition of both .
and St(H).

23 | Signals from embossed Recording fields
23.1| Signal amplitude

If the|disk has an Embossed Zone, the Recording fields of all sectorsg’in‘this zone shall contain embogsed marks. The s
from these marks shall be measured in Channel 1 (see 9.1). Acceptable defects of the marks are specified in section |
signal from all embossed Recording fields is defined as the peak-to-peak value of the modulation of the|signal.

The gignaly from marks in the Recording fields of the Embossed Zone shall meet the following requirenpents:
0,18<14/1p.<0,90
ldmin/ ldmax= 0,30

The last requirement applies over Recording fidlglsi, andlgmaxare the signals with minimum and maximum amplitude in
the Recording field of a sector.

23.2| Modulation method offset

Procddure

Read|and detect the data signaliusing the read channel circuit defined in annex H under the conditigns given in 20.2.2
threshold fractional value may, be varied in this test to compensate for edge motion of the marks due to|parameter variatio

Measure the detected signal in two ways using a time interval analyzer:
1) the mean leading-te-trailing edge (mark) lengths;
and

2) the mean-trailing-to-leading edge (space) lengths.

The méasurement shall be made usinyid@ependent time interval samples on several tracks at each testing location. Tt
offset for any desired run of lengthis the value of the difference of the detected signal ldpgthinusn times T. Adjust the
threshold level once for both measurements to minimize the worst case offset for this radial position and express it
percentage of the Channel bit time T. The modulation method @¥fsgi is the maximum percentage offset overraind

over all radial positionR&.
L, -nT|d
—_ ma n
Omod = n,RXEfQ x100(%)

The modulation method offs&,,oq shall be less than 10 % of the time periodf Bne Channel bit.
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23.3  Timing Jitter

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

Jty<0,10T

where T is the Channel clock perially is the standard deviation (sigma) of the difference between the measured length of
mark or spafce and the mean value of edcmark ornl spaceJtis Mmustrated in Annex J, figure J.1.

All the time |nterval samples detected from the embossed data signals on the recording layer shall satisfy\the [former condition
of Jty.

23.4  Byte Errors

The emboss$ed data in a sector as read in Channel 1 shall not contain any byte errors that*cannot be corfected by the erro
correction defined in 29.2.7.

24 Sighals from Control Track PEP marks

The density|of tracks and the shape of marks in the PEP Zone shall be such thatithe cross-track loss meets the requirement
I

mmax 20
I mmin

The signall fis obtained from Channel 1 (see 9.1). The sigpalk the*maximum amplitude in a group of three |successive
marks.lm mak is the maximum value ang, min is the minimum value @f,, obtained over one physical track of the PEP Zone.
Im maxshall pe greater than OL4 wherelg is the signal obtained froem Channel 1 in an unrecorded ungrooved arga. The effect
of defects shall be ignored.

O O O O O O O OO0 O O o o o o ¢k
O O O O O O OO O O OLPp-
Laser bda o o O O O O O O O D
o O O OO O O O OO O O o oo oo
Mark
— - v
\/ \V \/ vV f M \Y ¥ \/ V4
]mmin [mmax

Y 0 Level

94-0135-A

Figure 25 - Path of the laser beam when crossing tracks and the resulting PEP signals
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Section 5 - Characteristics of the recording layer

Method of testing

ISO/IEC 14517:1996 (E)

Clauses 26 to 28 describe a series of tests to assess the magneto-optical properties of the Recording layer, as uged for
and erasing data. The tests shall be performed only in the Recording field of the sectors in the Rewritable Zone. b there
Rewritable Zone for user recording, clauses 27 to 29 shall not apply. The write, read and erase operations necessary |
tests shall be made on the same Reference Drive.

Claus
defec

25.1

All signals in clauses 26 to 28 shall be within their specified ranges with the cartridgein_any enviro

allow

25.2

The v
have

25.2.
The fi

25.2.]
The ¢
speci
25.2.

The H
shall

The 6
referd

the efvelope circuit (see annex M).shall each contain a single pole filter with a -3 dB roll-off point at 50

25.2.4
Durin
25.2.

The S
filter
3000

Nomi

es 26 to 28 specify only the average quality of the recording layer. Local deviations from thé-g
(S, can cause write or erase problems. These defects are covered in section 6.

Environment

bd operating environments defined in 8.1.2 except where otherwise noted.

Reference Drive

the following characteristics for the purpose of these tests.
| Optics and mechanics
bcused optical beam shall have the properties defined in 9.2 a)\to f). The disk shall rotate as speci

p Read power

ptical power incident on the entrance surface of therdisk and used for reading the informatior
ied in 20.2.2.

J Read Channel

have an implementation equivalent to that given by Channel 2 in 9.3.

dge positions in time shall be measured for testing purposes by a threshold detection method
nced to the centre of the peak-to-peak envelope of the readback signal. The positive peak and

L Tracking
j the measurement ofithe signals, the focus of the optical beam shall follow the tracks as specifie

b Signal detection for testing purposes

ignal from the&.Read Channel is not equalized before detection. The signal shall be rolled off wit
vith a cut-off frequency of half the Channel clock frequency of the band being tested. All read t
rem.

hally the threshold value shall be zero if the laser power calibration is perfect and there are n

pecified values, c:

hment in the rang

rite and erase tests described in clauses 26 to 28 shall be measured in Channel 2 of the Referennce Drive. The driv

ied in 9.5.

shall be in the r:

eference Drive shall have a Read Channehwhich can detect magneto-optical marks in the recording layer. This Ch

The threshold ve
negative peak sig
KHz.

i in 20.2.4.

n a 3-pole Butterw
psting is performec

D parameter varia

Howe

to parameter variations during writing.

25.3

Write conditions

25.3.1 Write pulse and power

VET, IN SOMe measurements the threshold value may have to be adjusied to minimize the effects of mark size chang

For Types R/W, P-ROM and WO marks are recorded on the disk by pulses of optical power superimposed onto a spe
bias power of 1,0 mW % 0,1 mW (see annex K) at the test rotational frequency. For Types DOW, P-DOW, and WO-D(
marks are recorded on the disk by pulses of optical poyeari®l a specified bias pow® + 5 % at the test rotational

frequency. This bias power functions as the erase power for previously written data.
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The pulse shape for the purpose of testing will be a nhominally rectangular pulse as shown in annex K for types R/W, P-ROM
and WO with durationTp and powerP.. For Types DOW, P-DOW and WO-DOW the pulse shape shall be nominally
rectangular on a bias powRy and with cooling gaps as shown in annewikh durationTp and powePy,.

Tp is the full width, half maximum duration of the light pul§g shall be measured by a high speed photo detector at the
output of the lasefp shall be 20,0 ns + 0,2 ns with a 10 % to 90 % rise and fall time of less than 3 ns.

The measurement of laser power shall be done in pulsed operatlon by averagmg for example one pulse every 50 ns, using a

spherical ragiem

pulse amplit

The value @
25.3.3. Valu

ude tolerances

f Rye used in any media tests shall be the one measured for that particular piece of media~usin
es within 5 % d?ye that were measured by the media manufacturer when using a pulse width of 4

pulse width and

g the method in
xactly 20 ns at

radii 30 mm} 45 mm, and 60 mm on their typical media siebecorded in the SFP zone.

2T, AT and BT marks shall be used in all media tests. The 2T marlbsHalimed with a single20 ns pulse that dtarts at the
beginning of a channel clock period. The 4T and 8T marks are formed with twiolandentiecal 20 ns pulses respectively,

each starting at the beginning of a channel clock period, and spaced exactly, and gpaced exactly two chamnel clock periods
apart. All pulses shall have the same pogand duratiorT,.

25.3.2 Write magnetic field

The requirements of all tests shall be met for all magnetic field intensities,<atthe recording layer during recordirayde the

from 16 000 A/m to 32 000 A/m except where otherwise noted.

The write mipgnetic fields for all tests, pointing in the north to south direction, shall be within 15° from the normalis the D

Reference H

25.3.3

The followir
recorded in

Erase and |
test pattern:

lane P, in the direction of the incident beam, i.e. from-the entrance surface to the recording layer.

Pulse power determination

g procedure shall be used by the media manufacturer to measure the value of the 4T puBg,p
the SFP zone.

iz ris

rite several tracks and 30 mm, 45 miw’and 60 mm radii of the disk under test by repeatedly writing the following

Run|Length: 2T 6T, 4T 6T

Mark or Space: M ) M S
The recording shall be done at a-media temperature of 25 °C + 1°C, a magnetic field intensity of 24 000 A/m it 5 % and at the
test rpm.
Read and detect the readback signal with the detection method given in 25.2.5. Adjust focus for maximum| readback signal
amplitude using the 2T ‘tmark and set the threshold at 50 % of the peak-to-peak signal amplitude for this test.|Vary the focus +
0,25 mm angd check the’output for begt E
Measure the¢ average distance between edges, namdly andLg for the 2T, 4T and 6T runs respectively, uging a TIA
repeated fof 30‘/mm, 45 mm, and 60 mm radii. Averaging shall be done uSimgiéfendent time interval samples pn several

tracks at each radial location. Note that the 6T distribution on the TIA will in general be bimodal. The amount of bimodality

depends on

the thermal properties of the media. The valyci®the mean of this bimodal distribution.

Adjust Py power so thakg is as close to 6T as possible. Since the lengtly on be minimized at two points, tRg, power
recorded in the SFP zone shall be at a point wheregtlsedecreasing in length as the write power is increased.

25.3.4 Media power sensitivity

The pulse powelPyy is the upper bound of the power required to form 4T marks as a function of pulse dlaignis given
by the reciprocity relationship
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P —CD:L +—1 DmW
=

SN
where 10 ns 4'p<60 ns

otherwise:

P, =5,8 mW for Types R/W, P-ROM, WO, and

ISO/IEC 14517:1996 (E)

The f
theTIlJ

The V
than

25.4
Mark

25.4.

The 4
accof

The g
For rd

The 4
The g

25.4.1

The r
layer

The €
Plane

The r
from

25.5

Py = 7,3 mW for Types DOW, P-DOW, WO-DOW.

bllowing formula shall be used by the media manufacturer to measure the value of the media pg
andP,, data from 25.3.3 (see also annex Y):

Tp"\/?p
To*yTo

alue forC shall be less than 40 at 30, 45, and 60 mm radii for Types R/W,P-ROM and WO. The
b0 at 30, 45, and 60 mm radii for Types DOW, P-DOW and WO-DOW,

C=R,X

Erase conditions

are erased from the disk by a constant optical power in the‘gresence of a magnetic field.

| Erase power

rase power is the continuous optical power required-for any given track at the entrance surface
ding to 25.3 to a specified level (see clause 28).

1 dii other than 30 mm, 45 mm, and 60 mm the values shall be linearly interpolated from the above
ctual erase power shall be equal to thesinterpolated values + 5 %.
ontinuous erase power shall never exceed 10 mW.

p Erase magnetic field

bquirements of all tests on/Types R/W, P-ROM, and WO shall be met for all magnetic field intern
during erasing in the-range from 16 000 A/m to 32 000 A/m.

rase magnetic field) pointing in the North to South direction, shall be within 15° from the normal
P, in the direCtion of the reflected beam, i.e. from the recording layer to the entrance surface.

bquirements'for all tests on Types DOW, P-DOW, and WO-DOW shall be met for all write magng
|6 000_A/m to 32 000 A/m.

Definition of signals

wer $ensitngty

plsleatifbe less

to erase marks v

ontinuous erase power level is recorded in the"'SFP zone for 30 mm, 45 mm, and 60 mm radii at the test rpm (see 1

sities at the recor

to the Disk Refere

btic fields in the rau

The signals in Channel 2 are linearly related to the difference between the currents through the photodiode detadtors K
Ky, and are therefore linearly related to the optical power falling on the detectors (see 9.1).

26
26.1

Magneto-optical characteristics
Figure of merit for magneto-optical signal

The figure of merit- is expressed as the productR)fsin 8 and cos 23, wherR is the reflectance expressed as a decimal

fraction, 8 is the Kerr rotation of the optical polarization between a magnetized domain and a non-magnetized domain, anc
the ellipticity of the reflected beam. The polarity of the figure of merit is defined to be negative for a written markein an |
rich Fe-Tb alloy layer and with the write magnetic field in the direction specified in 25.3.2. In this case the direction of K
rotation is counterclockwise as viewed from the source of the beam.
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The polarity and the value of the figure of merit shall be specified in bytes 364 and 365 of the SFP Zone (see 17.4.2). This
nominal value shall be:

0,00

25<F|<0,0050

The measurement of the actual valiyg shall be made according to annex L. This actual viajgiehall be within 12 % of the
nominal value.

26.2

Imbalance of magneto-optical signal

The imbalallnce of the magneto-optical signal is the ratio of the Channel 2 peak-to-peak signal amplitude divi

signal after
measureme
optical systg

d.c.
a.c.

The d.c. im
range while

High
Ban
Low

The effect o

27
If there is ng

27.1 Re

[, is the ped
the conditio
specified in

Iy is the pe
given in 25
specified in

The resolut

over a track.

being passed through filters having different characteristics for measuring both the d.c. and\a'c.
nt is made in the Data field of a sector using the 2T pattern written as described in 25.3. The ph
m shall be in the neutral position (see 9.1). Imbalance can be caused by birefringence"ef'the disk

mbalance: Low Pass(Channel 2) / High Pass(Channel 2)
mbalance: Band Pass(Channel 2) / High Pass(Channel 2)

balance shall not exceed 2,0 and the a.c. imbalance shall not exceed 0,20 throughout the envi
using filters defined as follows:

Pass: 3-pole Butterworth with a -3 dB rolloff at 50 kHz and a cutoff at 1/2 of the channel cloc
] Pass: -3 dB rolloffs at 1 kHz and 50 kHz
Pass: -3 dB rolloff at 1 kHz

f headers through the filters must be removed by a te¢hnique such as gating or sample-and-hold

Write characteristics

Rewritable Zone for user recording, clauses 27 to 29 shall not apply.

Solution

1k-to-peak value of the signal obtaified in Channel 2 (see 9.2) from 8 T marks and 8 T spaces wr
Ns given in 25.3, the longest interval allowed by the RLL(1,7) code for each zone, and read und
20.2.2 C).

hk-to-peak value of the signal obtained in Channel 2 from 2T marks and 2T spaces written und
3, the lowest interval(allowed by the RLL(1,7) code for each zone + 0,1 MHz, and read undsg
20.2.2 C).

ony/l, (see figure 26) shall not be less than 0,30 within any sector. It shall not vary by mote

ded by the same
imbalances. The
ase retarder in the

onment operating

k frequency

bf the signal.

tten under any of
er the conditions

er the conditions
r the condition

Han

78
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27.2  Narrow-band signal-to-noise ratio (NBSNR)

The narrow-band signal-to-noise ratio is the ratio of the signal level to the noise level of a specified pattern, mea30red in
kHz bandwidth. It shall be determined as follows.

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

Read the Recording fields in Channel 2 with the Read Channel under the conditions specified in 25.2 using a spec
anal)%zer with a bandwidih of 30 kHz. Measure the amplitudes of the signal and the noISE at the Tgaseimciicated in

figurg 27. The measurements shall be corrected for the effect of the Header fields and for any instfugngntation errar in orc

obtai the value for the Recording field only.

The rfarrow- band signal-to-noise ratio is

signal level

20 Iog10 g—
noise level

The narrow band signal-to-noise ratio shall be greater than 45 dB for all tracks\in any sector in the Rewritable Zone fo
allowged values of the write magnetic field and for all phase differences betweéefi-15° andtthéptical sygtem as defined
in 9.1

NOTE - It is permitted to use a spectrum analyzer with a bandwidth of 3 kHz'and to convert the measured value to tHgiZorau@0

Ampiitude Signal.level

Noise level

> Frequency

Figure 27 - Amplitude versus frequency for the magneto-optical signal

27.3| Lross-talk ratio

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

27.3.1 Rewritable track test method

For rewritable tracks the test on cross-talk shall be carried out on any group of five adjacent unrecorded physical tr:
designatedr(-2), (n-1), n, (n+1), ((+2), in the Rewritable Zone. Erase the recording field of each of the sectors in these track

Write a series of 2T marks followed by 2T spaces at an appropriate frequency for each zone + hhdHRecording 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 tracig,6 and §+1) under the conditions specified in 25.2.2 and 25.2.3.
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The cross-talk from a track n to trackX) and to trackr(+1) shall be lower than -26 dB.

27.3.2 Embossed track test method

For embossed tracks, the following test shall be carried out on the sectors indicated below for 1 024-byte sector and 512-byte

sector.

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

For 512-byt
a) Erase s¢
b) Read se
For 1024-by
a) Erase s¢g
b) Read se

Sector Mark

The cross-talk ratio shall be less than -26mBach case.

274  Tin
The timing j

e sectors:

OISO/IEC

ctors: - 464/0 to - 457/30 and 73 656/0 to 73 659/30;
ctors: - 465/0 to - 464/30 and 73 659/0 to 73 660/30 using Channel 1 under the conditions.specifie
te sectors:

ctors: - 528/0 to - 521/16 and 76 391/0 to 76 394/16;
Ctors: - 520/0 to - 528/16 and 76 394/0 to 76 395/16 using Channel 1 under thé conditions specifig

s from adjacent tracks shall be degated during this test.

ning Jitter
tter can be obtained from the TIA data in 25.3.3. Measure.the length in time of the leading-to-trai

detected d
interval L4.
location.

The value
60 mm radii

27.5

The following formulas shall be used by the media manufacturer to measure the value of the media thermal
recorded in the SFP zone. The formulas uséthke, andLg measurement data from 23.3.3.

First calcul

T=1

This T shall

Calculate apd record the thermal interaction egiatr = 30 mm for Types R/W, P-ROM and WO, B, for Types

P-DOW and

Media thermal interaction

a from the 4T maik,) with TIA. The timing jitter is the standard deviation (one sigma) of the mg
he measurements shall be made usirfgidi@ependentctime interval samples on several tracks ai

timing jitter (due to the media) shall be less.than 7,5 % of the time period T of one channel bif

e the effective channel clock)period T of the measurements:
L, +L,+2x Lg
18

be checked to,make sure that it has the correct value for the band in which the recording is done.

WO-DOW using the following formula:

d in 20.2.2;

d in 20.2.2.

ing exlge of th
asured time
each radial

for 30, 45, and

nteraction that is

DOW,

(Ly-1,-2xT)

br &, - = x100% of T

=

Tz

T

The value folE, or Eqo shall be in the range of 15 % to 27 % of the channel clock period ¥ 3® mm.

For Types DOW, P-DOW and WO-DOW an additional thermal interaction error is determimed 20 mm only. This
thermal interaction errdfy,1 is measured identically 6, as described in 25.3.1 to 25.3.3 and this clause with the exception
of the cooling gaps (i.e. the write pulses are fully surrounded by the bias power

The value folEy,1 shall be less than 45 % of the Channel clock periodr E&0 mm.
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Erase power determination

ISO/IEC 14517:1996 (E)

This procedure shall be used by the media manufacturer to determine the erase powers that are recorded in the SFP zo
erase power is the continuous power level for the given radius and rpm that is sufficient to erase the current track wit
erasing the adjacent track.

For Types R/W, P-ROM and WO the conditions for the erase power measurement are that the media temperatre is :
+ 10C, and the magnetic field intensities at the recording layer has a value of 24 000 A/m + 1 200 A/m at the test rpm.

For Types R/W, P/ROM, and WO erase four adjacent tnaaksl, n+2, andn+3 in the User Zone with a rela
powef. Write a 2 T tone on track1l and a 4 T tone on track-2 under the conditions given in 25.3.1(Era
the effase power to be tested. Measure the signal amplitude on botm#thekgin+2 with a spectrum analyzq

Perfofm this test sequence with an initial low erase test power and increase the erase test power by 0
is repeated. Plot the track1 and tracky+2 signal amplitudes as a function of the erase testpower. Choo
be hglf way between the erase power where the tre2lsignal amplitude drops by 3 dB-and the power w|

signa
For T
a) E

b) W
Py
ed

c)

of

Ad
us

d)

E
sig
a

Re
ac
to

f)

Detect the written 8T mark/space tone with a threshold (slice level) detector where the threshold is

amplitude first reaches the media limited noise floor.
ypes DOW, P-DOW and WO-DOW the procedure is:
ase three consecutive tracks using an estimated eraseRgower

Fite an 8T mark and 8T space tone on the centre track of the threé tracks using 20 ns pulses, an §
and a continuous bias power of 3 mW. The four pulses uSed’to write the 8T mark are spaced
ge to leading edge;

the 8T mark peak to peak signal amplitude;

justPyy, until the detected mark and space lengths are exactly 8T by repeating steps a) to d) itera
ng the estimated erase power is required for each iteration;

ase the now optimal 8T mark/space fone starting with a low valBg ahd increasing its value unt
nal is 40 dB below its original level"Before each erase, rewrite the track with the gwietermined
beparate erase with the estimated power as in step a);

peat the erasure steps a) to\e) until a repeatable vaRjeiobbtained within + 0,1 mW. If a repeats
curacy cannot be obtained, several consecutive values should be averaged to obtain a suitd
erance.

ively high erase

se track with

r.

5 mW each time t

be the erase powel
here the trelck

bstimated power Vi

2T apart from lee

set at the middle

tively. A separate

il the read back
n step d), after

ble value of this
ble estimate withi
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Section 6 - Characteristics of user data

Method of testing

/IEC

Clauses 30 and 31 describe a series of measurements to test conformance of the user data on the disk with this Internationa
Standard. It checks the legibility of both embossed and user-written data. The data is assumed to be arbitrary. The user-writte
data may have been written by any drive in any environment. The read tests shall be performed on the Reference Drive.

Whereas clauses 20 to 28 disregard defects, clauses 30 and 31 include them as unavoidable deterioration of the read signals

The gravity
the read Ch
data interch

291 En

All signals 5
range of all
optical disk

29.2 Re

All signals s
have the fol

29.2.1
The focused

29.2.2

The optical
in 20.2.2.

29.2.3
The read an

29.2.4

The signals
The output
compared V
values. The
their desire(
with the edd

Mark intervd

The modulg
measured W

Df a defect is determined by the correctability of the ensuing errors by the Error Detection and Co
annel defined below. The requirements in clauses 30 and 31 define a minimum quality of ¢fie’d
ange.

yironment

pecified in clauses 30 and 31 shall be within their specified ranges with the cartridge in any en
bwed operating environments defined in 8.1.2. It is recommended that before.tésting the entran
5hall be cleaned according to the instructions of the manufacturer of the disk:

ference Drive
pecified in clauses 30 and 31 shall be measured in the indicated channels of the Reference Driv
owing characteristics for the purpose of these tests:

Optics and mechanics

optical beam shall have the properties specified in 9.2 @)-.to f). The disk shall rotate as specified i

Read power
bower incident on the entrance surface of the diski(used for reading the information) shall be in th

Read Channel
hplifiers after the photodiode detectors:in Channels 1 and 2 shall be as specified in 9.3.

Mark Quality

from both read amplifiers shall be converted from analog to binary with an edge detector as def
signals from Channels 1_and 2 shall be filtered without equalization with the specified low-
ith their threshold levels of the comparator which shall be between 0,25 and 0,75 for the thrg
threshold levels shallbe adjusted to minimize the maximum offset (or bias) of the mark and spa
(or true) valueSof2 T, 3 T .... 7 T, 8 T. The output signals from the comparator are converted
e detector. (See also annex H).

Is and space intervals are equal to leading-to-trailing edge intervals and trailing-to-leading interval

tion{method offs@,qq in this section means the minimized maximum offset of the mark and sf

ection circuit
ta, necessary for

ironment in the
ce surface of the

e. The drive shall

N 9.5.

b rapde specifi

ined in annex H.
bass filter, and
pshold fractional
ce intervals from
to bisary signal

s Isespective

ace intervals
Channel bit time T

ith"the output signals from the edge detectors, and it shall be expressed as a percentage of the

The measurement procedure using Channel 2 of annex H shall be as follows (see also annex M):

a) Measure using a time interval analyzer mean values of all mark and space intervals separately from the user data, and
observe the maximum offset of the separately measured mean values of the intervals correspondingto 2 T, 3 T, ..., 7 T,

8T.

b) Adjust the threshold level of the comparator in order to minimize the maximum offset observed in a). Finally, the observed
maximum offset is the modulation method off®gt,4 of the objective user data.

The timing jitter in this section is defined as the standard deviation of the separately measured 2 T, 3 T, ..., 7 Ta8dl mark
space intervals excluding outlying observations by defects, using a time interval analyzer with the output signals frem the edg
detector of the marks and spaces in a sector excluding the modulation method offset. Therefore, independent interval samples
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for this measurement are limited by the number of marks and spaces in a sector. The timing jitters
percentage of Channel bit time T.

The converter for Channel 1 shall operate correctly for analog signals from embossed marks with ampl
clauses 22 and 23.

ISO/IEC 14517:1996 (E)

shall be expresse

itudes as determin

The converter for Channel 2 shall operate correctly for analog signals from user-written marks with an amplitude

determined by clauses 26 and 27.

Binary-to-digital converters
inary signals shall be correctly converted to the data bytes with the binary“to-digital converte

clock/clocks whi
) edges of the bin:
of the timing erro
el bit cleck/clo

s based on the s

ased on thim definit

20.2.4.

interchange of the

RC circuits.

signals shall have

cked by the CRC |

formdt and the recording code defined in clauses 15 and 16.

29.2.7 Error correction

Correction of errors in the data bytes shall be carried out by an error-détection and correction system b
F.2 aphd F.3 of annex F. There shall be an additional correction system for the embossed data, based on the parity sec
defingd in 18.7.3.

29.2.8 Tracking

Duringg measurement of the signals, the focus of the optical beam shall follow the tracks as specified in
30 Minimum quality of a sector

This ¢lause specifies the minimum quality of the-Header and Recording field of a sector as required for
contalned in that sector. The quality shall-bé-measured on the Reference Drive specified in 29.2.

A byte error occurs when one or more-bits in a byte have a wrong setting, as detected by ECC and/or Q
30.1( Headers

30.1.1 Sector Mark

At legst three of the five Jong marks of the Sector Mark shall have the timing specified in 15.2 and thg
amplifude specified in.22)1.

30.1.2 ID fields

At legst one of\the two ID fields in a Header read in Channel 1 shall not have any byte errors, as che
field.

30.2| CAJser-written data

30.2.1 Recording field

If a flag field is recorded, it shall start at (60 + 6) Channel bits from the end of the pre-formatted header. If an ALRBC fielc
recorded it shall start at (144 + 6) Channel bits from the end of the pre-formatted Header. WhefieMH® recorded, it

shall start at (21& 6) Channel bits ffrom the end of the pre-formatted Header.

The recording marks in a sector shall start at (216 + 6) Channel bits from the end of the pre-formatted

header and shall ¢

(204 £ 48) Channel bits for 512-byte sectors, and (240 + 84) Channel bits for 1 024-byte sectors from the end of the secto

30.2.2 Byte errors

The user-written data in a sector as read in Channel 2 shall not contain any byte errors that cannot be corrected by the

correction defined in 29.2.7.
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30.2.3

giso

Modulation method offset

/IEC

The user-written marks in a sector as read in Channel 2 shall have a modulation meth@hqffsktss than 10 % of the
time period T of one Channel bit.

30.2.4

Timing jitter

The user-written marks in a sector as read in Channel 2 shall have timing jitters due to the media less than 7,5 % of the time
period T of one Channel bit.

31 Dat
A disk offere
31.1 Trg
The focus o
31.2 Us

Any sector
the defect n

31.3 Emn

Any sector i
Parity secto

314 Qu
The quality

a interchange requirements

d for interchange of data shall comply with the following requirements (see also annex N).
cking

f the optical beam shall not jump tracks unintentionally.

er-written data

vritten in the Rewritable Zone that does not comply with 30.2 shall have-heen replaced accordin
anagement as defined in clause 19.

bossed data

n the Embossed Zone that does not comply with clause 22 shalljbe correctable by the error corre
's as defined in 18.7.3.

ality of disk

g to the rules of

ction based on the

of the disk is reflected in the number of replaced\Sectors in the Rewritable Zone. This Interngtional Standard
allows a makimum number of replaced sectors per side (see ¢€lause 19).

84


https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

giIso

/IEC ISO/IEC 14517:1996 (E)

Annex A
(normative)

Air cleanliness class 100 000

The
sized

A.l
The

The S
metrd

It shgll be recognized that single sample distribution may deviate from this_curye because of local o

Coun

A2

For p
the ¢
illumi
deted
partici

lassification of air cleanliness is based on a particle count with a maximum allowable number
particles per unit volume, and on a statistical average particle size distribution.

Definition
article count shall not exceed a total of 3 500 000 particles per cubic metre of a|szefighblarger.

tatistical average particle size distribution is given in figure A.1. Class 100 000-means that 3 500
of a size of 0,8m and larger are allowed, but only 25 000 particles per cubicaneter of a ziBe0gfm.

s below 350 000 particles per cubic meter are unreliable except whena-Jlarge number of a sampli

Test method

prticles of size in the range QB to 5,0um, equipment employing light-scattering principles shall b
bntrolled environment is sampled at a known flow rate. Rarticles contained in the sampled air
hated sensing zone in the optical chamber of the instrument. Light scattered by individual particles
tor which converts the light pulses into electrical curkent pulses. An electronic system relates t
e size and counts the pulses such that the number of particles in relation to particle size is registe

of specified minirr

000 particles per

temporary conditi
ngs is taken.

e used. The air in
are passed throu
is receivetbby a p
he pulses height t
red or displayed.

100 000 060

5

S

= 10-00 000
E:E 1000 000

R E

i”j =%

23 100 000

< =

'Q-‘ o

s 2 \
5 10 000 \

g <5 \
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=8
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& B \

100
0,1 051 510 100 1000

Particle size in micrometres

94-109-B

Figure A.1 - Particle size distribution curve
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Annex B
(normative)

Edge distortion test

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

B.1 Th}distortion test checks if the case is free from unacceptable distortion and protrusions along its gdges. The test is
to the gravitational pull.

B.2 Thel gauge shall be made of a suitable material, e.g. of chrome-plated carbon steels _The inner $urfaces shall be
polished to a surface finish ofn peak-to-peak.

B.3 The dimensions shall be as follows (see figure B.1):
=155,0 mm
=136,0 mm = 0,1 mm

A

B

C|=10,0 mm + 0,1 mm
D|= 11,40 mm % 0,01 mm
E

= 11,60 mm min.

B.4 When the cartridge is inserted vertically into the gauge,a-vertical downward force F of 2,7 N maximum, applied to
the center of the top edge of the cartridge, shall causg the cartridge to pass through the gauge.
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97-0124-A

Figure B.1 - Distortion gauge
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Annex C
(normative)

Compliance test

OISO/IEC

C1i The
cartridge int

C.2 The

C.3 The
surfaces S1

Pos

Pos

compliance test checks the flatness and flexibility of the case by forcing the four reference
D a plane.

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

test gauge consists of a base plate on which four posts P1, P2, P3 and P4 are fixed so as to
S2, S3 and S4 respectively (see figure C.1). The dimensions are as follows (see'figure C.2):

s P1 and P2

D4 =6,50 mm £ 0,01 mm

+ 0,00 mm
Dp =4,00 mm

- 0,02 mm
Hy=1,0 mm £ 0,1 mm
Hp = 2,0 mm max.
s P3 and P4
D¢ =5,50 mm = 0,01 mm

Afte[ assembly, the upper annular surfaces ofthe four posts shall lie between two horizontal planes
apatt.
c4 The| cartridge shall be placed with its feference surfaces onto the posts of the horizontal gauge. A ve
F of 0,4N shall be exerted on the cartridgeopposite each of the four posts.

surfaces of the

correspond to the

spaced 0,01 mm

rtical down force
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C5 Requirements

Under the conditions of C.4, any three of the four surfaces S1 to S4 shall be in contact with the annular surface of respe
posts. Any gap between the remaining surface S and the annular surface of its post shall not exceed 0,1 mm.

95-0056-A

Figure G.I - Compliance gauge

Dy,
—» If H,
|
\}— N |
DC Da
4> <4—P
P34 P1.2

95-0057-A

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

Test method for measuring the adsorbent force of the hub

/IEC

hub.

sions of test device

wing dimensions
rface shall

D.1 The purpose of this test is to determine the magnetic characteristic of the magnetizable material of thg
D.2 Dimpensions
The test deyice (see figure D.1) consists of a spacer, a magnet, a back yoke and a centre shaft-The dimen
are as follows:

DR 8,0 mm = 0,1 mm

De 20,0 mm £ 0,1 mm

Ds = 19,0 mm max.

+ 0,0 mm
Dg 3 3,9 mm
-0,2mm

He= 0,40 mm £+ 0,01 mm

Hg 3 1,2 mm (typical, to be adjusted to meet the foree.requirement of D.4)
D.3  Material
The material of the test device shall be :

Magnet : Any magnetizable material,typically Sm-Co

Back yoke : Any suitable magnetizable material

Spager : Non-magnetizalbleimaterial or air gap

Centre shaft  : Non-magnetizable material
D.4  Characteristics of thedmagnet with back yoke

Number of poles . 4 (typical)

Maximum energy, product (B 1175 kJ/ng + 16 kJ/n3
The characteristics.0f the magnet with back yoke shall be adjusted so that with a pure nickel plate of the follo|
(see figure D.2); and the adsorbent force of this plate at the pdihi00,4 mm when spaced from the magnet su
be 9,5N £ 4,6°N.

Dy = 7,0 mm 0,1 mm

Dj = 22,0 mm £ 0,1 mm

He = 2,0 mm = 0,05 mm
D.5 Test condition for temperature

These conditions shall be as specified in 8.1.1.
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Dg Hub

H H

d T

\ 4

A4
FEEARN
Back yoke Spacer
D
< & >

Centre shaft

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

N
RS
Dy
«—»
D, . H,

9400094/

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

(normative)
CRC for ID fields

The sixteen

The residuad

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

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

polynomial shall be

Me2s_ . i=7 [
R(X)= Hisqk+§;q>'<5>]<6 mod & X

and adenotgs a bit of the first three bytes andan inverted bit. The highest order bit of the first byteis a

The sixteen

wherec;sis

bitsy of the CRC are defined by
k=15

R(¥= 3 c‘k%
k=0

fecorded as the highest order bit of the fourth byteiin the ID field.
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F.1
F.1.1

The different bytes shall be designated as follows.

Thes
as th

The n
The f

Annex F
(normative)

Interleave, CRC, ECC, Resync for the data field

ISO/IEC 14517:1996 (E)

Interleave

Interleave for 1 024-byte sectors

Dn are user data bytes

Ph,m are SWF bytes (see 15.11.3)
Cx are CRC check bytes

Est are ECC check bytes

bytes shall be ordered in a sequencia ghe order in which they shalljbe recorded on the disk. Th
t in which they are input into the controller. Depending on the val¢hefse elements are:

for 1<n<1024 : AA=Djy
for 1025sn<1036 : A=Pnm
for 1037=n<1040 : A=C
for 1041<n<1200 : A= Es;

where:
heint [h-1025] L
ERE=
m=[(n-1025) mod 4]+ 1
k=n-1036

s=[(n-1041)mod10]+1
heing 4104101 L
=in
& 10 ﬁ’
otation«int[x] denotes the largest integer not greater than x.

rst’'three parts of fare 10-way interleaved by mapping them onto a two-dimensional mgtrutB 104

colun

s order is the sam

} rows and 10

nsZThus

for1<sn<1040:g = Ay

where:

i =108 i 10

j=(-1)mod 10
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F.1.2

Interleave for 512-byte sectors

The different bytes shall be designated as follows.

Dn

I:)h,m
Cx

are user data bytes
are SWF bytes (see 15.11.3)
are CRC check bytes

OISO/IEC

Est

are ECC theck pDyles

For 512-byte sectors the sequence of bytes shall be denoted, bheA'other notations shall be as specified i
addition the|two (FF) bytes are shown as (FF).

for
for
for
for
for

where:

The first fol
columns. TH

for 1

where:

1<n<512 : A,=D,
513sn< 524 : Av=PRym
525 n<526 : A,=(FF)
527<n< 530 : A =Ck
531=<n< 610 @ A =Est

h:intéhilsg-kl

4

m=[(n-513)mod4]+1

k=n-526

s=[(n-531)mod5]+1
Lh-5310]

t= intaTgl

r parts of 4 are 5-way interleaved by mapping them onto a two-dimensional majriwits’ 106 row
us:

<n<530 Bj=Aj

Ch-10

=1|05- Intg?a

F.2 CR

j:(rLl)modS

n F.1.1. In

5 and 5

F.2.1

General

The CRC and the ECC shall be computed over the Galois field based on the primitive polynomial

The generat

Gp(X) =xB+ x5 +x3+x2+ 1

or polynomial for the CRC bytes shall be

6.9 = 11 (xsa')

where the element' = (3/)88, with 3 being a primitive root oBp(x). The value of the-th bit in a byte is the coefficient of the
n-th power of 3, wher@® < n< 7, when B is expressed on a polynomial basis.
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F.2.2 CRC for 1 024-byte sectors
The four check bytes of the CRC shall be computed over the user data and the SWF bytes.
The information polynomial shall be
Ll=1030=9 M j=s5
) =p3 Dgo(Bi,j)X' 3, )2

i= i=0

The dontents of the four check bytgsof the CRC are defined by the residual polynomial
Re(¥) =lc(x)x* modGe(x)

k=4
Rc(x) =2 g K
k=1

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

F.2.3 CRC for 512-byte sectors

The fpur check bytes of the CRC shall be computed over the user data, thexSWF bytes and the two (FH) bytes. The inforn
polynpmial shall be

[i=1050]= il
1".(x) = %igsgé(sq‘j)x‘ %*( B'o,o) X

The dontents of the four CRC check bytes shall be calculated as specified in F.2.2, however using poiirpmial

F.3 ECC

The grimitive polynomialGp(x) and the elementsi andp shall be as specified in F.2.1. The generator polynomial for the
checH bytes of the ECC shall be

i=135,
Ge(x =T (x+a')
=120

This polynomial is self-reciprocal.5Fhis property can be used to reduce the hardware size. The initlal setting of the
register shall be all ZEROs. The bits of the computed check bytes shall be inverted before they are encpded into Channel

F.3.1 ECC for 1 024-byte sectors

The 160 check bytes ofthie ECC shall be computed over the user bytes, the SWF bytes and the CRC pytes. The corresp
10 information polynomials shall be:

i=103 i
e, (0= 3 (B
i=0

where 0<j < 9.

The contents of the 16 check bytag tor each polynomialg;(X) are defined by the residual polynomia

Rgj(x) = 1gj(x)x16 modGg(x)
=16
t=1
The last equation specifies the storage locations for the coefficients of the polynomials.

F.3.2 ECC for 512-byte sectors

The 80 check bytes of the ECC shall be computed over the user data bytes, the SWF bytes, the two (FF) bytes and the
bytes. The corresponding 5 information polynomials shall be:
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here O j < 4.

OISO/IEC

The calculation of the 16 check bytes for each of the information polynoigjedsshall be carried out as specified in F.3.1.

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

Channel bits.

Where X ar
For 1 024-b
wher
For 512-byt
wher

F.5 Re
The elemer

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

Figures F.1
and left-to-r

SB
D
RS
P

C

E
(FF)

For 1 024-b
check bytes

For 512-byt
and the CR

of errors in the user data. They are numbered consecutively and shall contain one of the foll

0X0 100 000 001 000 000 100 0O0Y

0X0 100 000 001 000 000 101 O0OY
d Y are set to ZERO or ONE based on the preceding or following data patterns.
yte sectors, a field RSn shall be inserted between ygear Ason+1,
P 1< n< 39.

e sectors, a field RSn shall be inserted between bygeamd Apgn+1,

P 1< n< 30.

cording sequence for the Data field
ts of the Data field shall be recorded on the disk according to sequemcé'f\ as applicable, imm

and F.2 show in matrix form the arrangement ofthese elements. The sequence of recording is fi
ght.

designates a Sync byte
designates a user byte
designates a Resync byte
designates a SWF byte
designates a check byte for CRC
designates a check byte for ECC
designates a (FF) byte

yte sectors (figure-F.1) the first 104 rows contain in columns 0 to 9 the user bytes, the SWF by,
The next 16 rows contain only the ECC check bytes.

b sectors (figure F.2) the first 106 rows contain in columns 0 to 4 the user bytes, the SWF bytes, t
C check-bytes. The next 16 rows contain only the ECC check bytes.

pwing pattern of

ediately

om top-to-bottom

tes and the CRC

e twe (FF) byte
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Column No.j ------------ > 0 1 2 3 4 5 6 7 8 9 Row No.i

sBL |sB2 | sB3 | sBa| b1 | D2 p3 | b4 | ps | ps | b7 | ps | po | pio| 103
pi1 |p12 |p13 | p14 | pis | pe | b1z | pis | po| p2o| 102
D21 |p22 [ D23 [ D24 | D25 | p26 | D27 | D28 | D29 | D30 | 101
IRst |Rrst | D31 | p32 | D33 | D34 | D35 | D36 | D37| D38| Dp39| paol 100

D41 D42 D43 D44 D45 D46 D47 D48 D49 D50 99
D51 D52 D53 DG4 DES DEG D57 DEY DEO D60 98
|R82 | RS2 | D61 D62 D63 D64 D65 D66 D67 D68 D69 D70 97
104 rows
D971 [ D972 D973 | D974 | D975| D976| D977| » D978 D974 D98p 6
D981 [ D982 D983 | D984 | D985| D986| D987|y, D983 D984 D99p 5
| RS33 | RS33| D991 | D992 D993 D994 D995 D994 D99y D998 D999 D1p00
D1001 | D1002 | D1003 D1004 D100% D100p. /D10Q7 D10p8 D1dop D1010 3
D1011 | D1012 | D1013 D1014 D1015 D104 D1017 D1018 D1g1ip D1(*)20 2
| RS34 | RS34( D1021] D1022| D1023 D1024 P11 P1,2 P1,B P1|4 P21 P2,2 1
P2,3 P2,4 P3,1 P3,2 P3,3 P3,4 C1 Cc2 C3 C4 0
E1,1 E2,1 E3,1 E4,1 E511 E6,1 E7,1 E8,1 E9, 1 E10,1 -1
| RS35 | RS35| E1,2 E2,2 E3,2 E4,2 E5,2 E6,2 E7,2 E8,P E9)2 E1p,2 -2
E1,3 E2,3 E3,3 E4,3 E5,3 E6,3 E7,3 E8,3 E9,3 E10,3 -3
14 rows
| RS39 | RS39| E1,14| E2,14 E3,14 E4,14 E5,14 E6,14 E7/14 E814 E9J4 EN0,14 -14
E1,15 | E2,15 E3,15| E4,15| E5,14 E6,15 E7,)5 E8,15 E9lp EIP,15 -15
E1,16 | E2,16 E3,16| E4,16] E5,14 E6,16 E7,16 E8,16 E9Up EID,16 -16

Figure F.1 - Data field configuration, 1024-byte sectors, ECC with 10-way interleave
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Column No.j ------ > 0 1 2 3 4 Row No.
SB1 SB2 SB3 SB4 D1 D2 D3 D4 D5 105

D6 D7 D8 D9 D10 104
D11 D12 D13 D14 D15 103
D16 D17 D18 D19 D20 102

i RS1 i RS1 D21 D22 D23 D24 D25 101
D26 D27 D25 D29 D30 100
D31 D32 D33 D35 D35 99

106 rows

D506 D507 D508 D509 D510 4
D511 D512 P1,1 P1,2 P1,3 3
P1,4 P2,1 P2,2 P2,3 P2(4 2

RS26 RS26 P3,1 P3,2 P3,3 P3,4 (FF) 1
(FF) Cl C2 C3 C4 0
E1l1 E2,1 E3,1 E4/4 E5,1 -1
E1,2 E2,2 E3,2 E4,2 E5,2 -2

RS27 RS27 E1,3 E2,3 E3,3 E4,3 E5,3 -3

16 rops

E1,13 E2,13 E3,13 E4,13 E5,13 -13
E1,14 E2,14 E3,14 E4,14 E5,14 -14

RS30 RS30 E1,15 E2,15 E3,15 E4,15 E5,15 -15
E1,16 E2,16 E3,16 E4,16 E5,16 -16

Figure F.2 - Data field-configuration, 512-byte sectors, ECC with 5-way interleave
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Annex G
(normative)

Determination of Resync pattern

DSV

(Puls¢ Position Modulation) and PWM (Pulse Width Modulation).

G.1
The H

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

2. Th

usied.

3. TH

the d.c. level fluctuation of the data pattern in the Data field of a sector.

4. TH
G.2

Selegtion of one of the two Resync patterns shown below.shall be made in order to minimize the d.c. le

The selection criteria is described in G.5.

Digital Sum Value) is used in the descriptions which follow. Other acronyms include PLL (Pha

Conditions of Resync pattern
esync pattern shall have the following characteristics to satisfy its required function;

e irregularity of Resync pattern is detectable using either only leading edges or only trailing ed
e number of ONEs in Resync pattern is switchable from an odd number to an even number or vi

e length of the Resync pattern shall be 24 Channel bits.

Resync pattern

Data 1 Resync area Data 2

Resync pattern

Resync 1 Ox0 100000001000000100 00y
Resync 2 0x0 100000001000000101 00y

where = ZERO or ONE
y = ZERO or ONE

5e Lock Loop), PF

NE bit followed by

ges when dual PL

te versa for minimi

vel fluctuation.

99


https://standardsiso.com/api/?name=4fbd415ee5833467e8390977e64a0c87

ISO/IEC 14517:1996 (E)

G.3

100

Generation algorithm of Resync pattern

OISO/IEC

Previous Next
Data 1 Resync Area Data 2
Data Channel 00 Assumed data bits 01 Data
bits bits bits
X1 Xo 0x0 Resync Pattern z 00y X X
00 0001 010 100 000 001 000 000 100 00 Ox
0 000 1x
1 001 Ox
1 000 1x
00 1001 010 100 000 001 000 000 100 00 Ox
0 000 1x
1 00Y Ox
1 000 1x
01 0001 010 100 000 001 000 000 , 100 00 Ox
0 000 1x
1 001 Ox
1 000 1x
01 1010 000 100 000 001 000 “~000 100 00 Ox
0 000 1x
1 001 Ox
1 000 1x
10 0101 010 100 000 .©01 000 000 100 00 Ox
0 000 1x
1 001 Ox
1 000 1x
10 1--- does not occur
11 0010 000 100 000 001 000 000 100 00 Ox
0 000 1x
1 001 Ox
1 000 1x
11 1--- does not occur
where z = ZERO for Resync 1
z =©ONE for Resync 2
Note\l» and % are encoded assuming the following information bits are ZERO ZERO
Note2: The values of these information bits are the assumed value for encoding.
Note 3: This Channel bit was inverted after encoding in order to generate the irregular pattern

NOLE 4. TTie Value O the Iast tiree DI O the RESYTIC area 1S acterimined py.

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 bi,per the (1,7) encode table 3.
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G.4  Minimization of d.c. level
The criteria for selecting either Resync pattern 1 or Resync pattern 2 in order to minimize the d.c. level fluctuatiomis base
the Channel bits of the Data area, and 0x0, 00y in the Resync area.

Data Resync area Data

Resync pattern

100000001000000100
Data Block  0x0 (Resync pattern 1) 00y  Data Block
100000001000000101
(Resync Pattern 2)

where x=ZERO or ONE
y = ZERO or ONE

The decision is made to select either Resync pattern 1 or Resync pattern 2 according to the procedure fescribed 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 datayin/order to simplify handling.
Fdr example, if the PPM data is

... 0010100010010 ...

the PWM data shall be

... 0011000011100 ...
THe DSV calculation shall be defined in terms of PWM data such that ZERO = -1 and ONE = + 1 (sge Example below).

Example of-calculation of Block DS\, and Resync DSY;

(1,7) Channel bit

(PPM data) 001 00001 0 00 1 00 00 00 1 00 0 0
PWM data 0 1 1T\ 100001 1 1 1 1 1 1 1000 0 0
Writtenfmarks
on the disks
")
SN\ K N N W
+5 -4 +8 -5

96-0041-A

DSV, is calculated as
DSV =(+5-4+8-5...)
2. 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.
3. The user data field shall be concatenated as

VFO3 || SYNC || B[RS || INV1 (or INV2) || B || RS ] ...
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. |l INV1 (or INV2) || B, || RSnsa Il - ... | INV1 (or INV2) || B
where
m=1toN
N = 39 in the 1 024-byte sector, and
30 in the 512-byte sector.

(Seeq figure G.1)

4. The DSY(z) function shall be defined such that the argument (z), which is a PPM data stream, shall-result in the PWM
DSV sum based on the last PWM state of the PWM data preceding the data in the (z) argument.

5. INV1 or |INV2 shall be selected in step m using the following algorithm:
Po=|DSV(VFOs|| SYNC || B || RS)

Pm o Pn1+ DSV(INV1 || By [|[RSn+0)
or P} = Py + DSV(INV2 || By || RS)

Selgct INV1 or INV2 to minimize [H.

Pn 3Py + DSV(INVL [|BY)
or Bj; = By.1 + DSV(INV2 [|By)
Seldct INV1 or INV2 to minimize .

This prog¢edure shall be repeated frore 1 to N, where N = 39.in¢l 024-byte sector and N = 30 in 512-byte gectqy) If |P
is the same for Resync pattern 1 and Resync pattern 2, Resync pattern 1 shall be selected.
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< Resync area >

d.c. level
fluctuation bit

Resync pattern

Sync| Data 0 | 0x0 00y | Datal |0x0 | Resync?2 00y

Y ! INV 1

INV2
VFO, |Syne| By + B,
d.c. level
fluctuation bit

~c+
%
(\]
X_
Z
<
_ Y

0x0 | Resync m 00y | Datam |0x0 |Resync (m+1)y |00y 0x0 | Resync 39 00y ||Data 39
Tt L |
INV 1 INV 1 INV 1
or or or
RS NV B + DL RS INV 3 By
Pin , 39 >

Figure G.1 - Example of Resync byte
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Annex H
(normative)

Read Channel for measuring jitter

H.1  Jittg
Jitter shall b

Ch

Ch

Input signal
Chal

Cha

Filter specifi
1) H

2) H

3) L

H.2 Thr
This trackin
procedures.

process. Its
d.c. content

h threshold follower (or equivalént) shall be used during certain signal measurements as defined i
A tracking threshold followeris required to establish and maintain the signal base line level for t
purpose is to compensate“for local media variances in reflectivity, recording sensitivity, and for g
caused by some recorded data patterns observed during the measurement process.

OISO/IEC

I measurement
e measured by using the following read Channel.
Filter Test point

annel 1 Leading edge
or - ———— | VAN
annel 2 +

- Trailing edge

Comparator Edge

Adjustable 2

nnel 1, for embossed marks
nnel 2, for user-written marks
cations:
qualizer: No for MO signal evaluation, Yes for embossed mark signal evaluation (seejannex M)
ilter type: 5th Bessel function
ow pass filter: Cut-off frequency = one half the channel clock frequency of the band being {ested
eshold follower

n thesspecific te
e data detecti
hangks in sign
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Positive
envelope
follower
—‘.
10 kQQ
T 50 kHz low
Negative J_ pass fiiter
envelope =
follower
Output
Ipput —
Compgrator
Input
buffer
Figure H.1la - Tracking threshold block'diagram
100 k€2 1200 pF 100 k€2 1200 pF
Input Input
’_Output Output
_L—/\/\/ _L—/\/\/
= 100 k2 = 100 kQ2 N
¢ |
Example of a posifive envelope follower Example of a negative envelope fgllower
(half-Wave rectifier) (half-wave rectifier)
Figure H.1b - Envelope followers using matched diodes
Figure H.1 - Threshold follower
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Annex J
(normative)

Timing jitter measuring procedure

OISO/IEC

The timing j

1)
times T |

2)
3)
4)
5)
6)

Hold the
Measurg
Acquire

Calculat

Calculat
times T),

7) Calculat
space ar

where Jt an

The mark l6
worst case.

In case of h
using the Al

In case of €
measured U

tter of mark lengths or space lengths shall be measured using the following procedures.

Set the threshold level of the detector circuit such that the 2 T mark and 2 T space of the VFO is.exac

bng.
threshold level, and detect the signal edges.

the mark lengths or space lengths using a Time Interval Analyzer.

| ® independent time interval samples excluding the data from defective areas:
b the mean vallug of mark or space lengths for each length

e the difference between the measured meanlyphred the ideal length of corresponding mark or s
and take the maximum value among then as St.

b the standard deviation Jt of the timing jitter distribution; theldifference between the measured g
d the mean value of corresponding mark or space lgrajthll\be taken as samples.

St are shown in figure J.1.

bader signal evaluation, the threshold leyel'shall be set usin@idFr@e time interval samples shall be
U to PA fields.

mbossed data signal evaluation,.the threshold level shall be set usirgn¥Fige time interval sample
sing the Sync and Data field«in'the user data area, including all time interval samples from user

ECC, and Resync.

lly 2 Channel bit

pacen(i.e.

ength of mark or

ngths and the space lengths shall be separatefy:’examined, and the specifications should be satisfied even in the

measured

5 shall be
data DMP, CRC,
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