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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees

established by the respective organization to deal with particular fields of technical activity.
technical committees collaborate in fields of mutual interest. Other international organizations,
and nam- —irtiar X : . : )

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ional Standards are drafted in accordance with the rules given in the ISO/IEC Directives

ISO and IEC
governmental
of information

Part 2.

The mjain task of the joint technical committee is to prepare International Standards. Draft International

Standdrds adopted by the joint technical committee are circulated to national bodies for voting.
an Intefnational Standard requires approval by at least 75 % of the national bodies casting a vof

Attention is drawn to the possibility that some of the elements of this document may be the sy
rights. ]SO and IEC shall not be held responsible for identifying any.gr-all such patent rights.

ISO/IELC 17345 was prepared by Ecma TC 31 (as ECMA-350) and was adopted, under a spe
procedure”, by Joint Technical Committee ISO/IEC JTC 1, Infermation technology, in parallel wj
by natipnal bodies of ISO and IEC.

This sg¢cond edition cancels and replaces the first edition (ISO/IEC 17345:2005), which has b
revised.

Publication as
e.

bject of patent

cial “fast-track
ith its approval

ben technically
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Introduction

Ecma Technical Committee TC 31 was established in 1984 for the standardization of Optical Disks and
Optical Disk Cartridges (ODC). Since its establishment, the Committee has made major contributions to

ISO/IEC JTC 1

/SC 23 toward the development of International Standards for optical disks with a diameter of

80 mm, 90 mm, 120 mm, 130 mm, 300 mm and 356 mm. Numerous standards have been developed by
TC 31 and published by Ecma, almost all of which have also been adopted by ISO/IEC under the fast-track

procedure as
published by
ISO/IEC 13544

This Internatio
Once Read M{

Lok ' Q4 ol ol Tl fall H Lok ' Q4 ol ol £ 420 | 1
T Ialuridl oldiiudius.  TTIC TUNUWITNTY  TTITTratvulial oldariuarus 10U TOU TTITT UToRo  TIdVe been

Ecma and adopted by ISO/IEC JTC 1: ISO/IEC 11560:1992, ISO/IEC 1348(:1993,
:1993, ISO/IEC 13842:1995, ISO/IEC 15486:1998, ISO/IEC 18093:1999, ISO/IEC22092:2002.

nal Standard specifies two types of double-sided ODCs — Rewritable (Type-RW) ang Write
ny (Type WORM), both using thermo-optical Phase Change effects.

viii
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Information technology — Data Interchange on 130 mm
Rewritable and Write Once Read Many Ultra Density Optical
(UDO) Disk Cartridges — Capacity: 30 Gbytes per Cartridge —
First Generation

Section 1 — General

1 Sc¢ope

This Infernational Standard specifies the mechanical, physical, and opticakcharacteristics of a 130 mm optical
disk cdrtridge (ODC) that employs thermo-optical Phase Change effects' to enable data interchange between
such djsks.

This International Standard specifies two types:

- Type RW (Rewritable) provides for data to be writtén read and erased many times over the recording
surfacgs of the disk.

- Type WORM (Write Once Read Many) provides for data once written to be read a multiplicity of times.
This type uses a Write Once Read Many times'recording material (written marks cannot e erased and
attempted modifications of the written markstare detectable). Multisession (incremental wrjte operations)
recording may be performed on Type WORM disks.

The digk is two-sided with a nominal_capacity of 15,0 Gbytes per side and the cartridge (two sides) provides a
nominal capacity of 30,0 Gbytes.

This International Standard specifies:
- the conditions for cohformance testing and the Reference Drive;
- thé¢ environments\in which the cartridges are to be operated and stored;

- the mechanical, physical and dimensional characteristics of the cartridge so as to provide mechanical
interchpngeability between data processing systems;

- th¢™ormat of the information on the disk, both embossed and user-written, including the physical
disposition of the tracks and sectors, the error correction codes, the modulation methods used;

- the characteristics of the embossed information on the disk;

- the thermo-optical characteristics of the disk, enabling processing systems to write data onto the disk;
and

- 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 and file structure, it provides for full data interchange between data processing systems.

© ISO/IEC 2006 — All rights reserved 1
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2 Conformance

2.1 Optical

disk

An ODC shall be in conformance with this International Standard if it meets all mandatory requirements
specified therein.

A claim of conformance with this International Standard shall specify the Type, RW, WORM, implemented.

2.2 Generating system

A claim of co

system generg

the mandatory|

2.3 Receiving system

A claim of con

A system rece

able to proces

2.4 Compa

A claim of con
Cartridge Stan
the number of
reading only o

3 Norm

The following
references, of
document (inc

ECMA-287 (20

4 Term

For the purposg

4.1
asymmetry

formance with this International Standard shall specify WRich Type(s) is (are) suppo)
ting an ODC for interchange shall be in conformance with this International Standard-if-i
requirements of this International Standard for the Type(s) supported.

ormance with this International Standard shall specify which Type(s) is(are) supported.

iving an ODC for interchange shall be in conformance with this.nternational Standarg
5 any recording made on the cartridge according to 2.1 on the Lype(s) specified.

kibility statement
ormance with this International Standard shall inclide ‘a statement listing any other Optid
dard supported by the system for which conformance is claimed. This statement shall

the Standard(s), including, where appropriate,’the ODC Type(s), and whether support i
both reading and writing.

ative references

referenced documents are jindispensable for the application of this document. For
ly the edition cited applies.” For undated references, the latest edition of the refg
uding any amendments) applies.

02), Safety of electronic equipment

s and definitions

es of this document the following terms and definitions apply.

rted. A
meets

if it is

al Disk
specify
cludes

dated
renced

deviation between the centre levels of signals generated by two distinct repeating mark and space length

patterns

4.2
band
annular area o

4.3
case
housing for an

n the disk having a constant clock frequency

optical disk that protects the disk and facilitates disk interchange

© ISO/IEC 2006 — All rights
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4.4
Case Reference Plane
plane defined for each side of the case, to which the dimensions of the case are referred

4.5

channel bit

elements by which, after modulation, the binary values ZERO and ONE are represented by marks and spaces
on the disk

4.6
clamping zone
annular part of the disk within which the clamping force is applied by the clamping device

4.7
cover |ayer
transparent layer of the disk through which the optical beam accesses the recording layer

4.8

Cyclic|Redundancy Code

CRC

method for detecting errors in data
4.9

data figld

subdivision of a sector intended for the recording of user data

410
Defectl Management
method for handling the defective areas on the disk

4.1
Disk Reference Plane
plane defined by the perfectly flat annular surface of an ideal spindle onto which the clamping zone of the disk
is clamped, and which is normal to the axis of rotation

412
entrance surface
surfacg of the disk onto which the optical beam first impinges

413
Error Correction Code
ECC
error-detecting code designed to correct certain kinds of errors in data

414
field
subdivision of a sector

4.15
format
arrangement or layout of information on the disk

NOTE The annular area on the disk bearing the format is the formatted zone.

416

hub

central feature on the disk, which interacts with the spindle of the disk drive to provide radial centring and the
clamping force

© ISO/IEC 2006 — All rights reserved 3
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417
interleaving

process of allocating the physical sequence of units of data so as to render the data more immune to burst

errors

418
land and groove

trench-like feature of the disk, applied before the recording of any information, and used to define the track

location

NOTE The land is located nearer to the entrance surface than the groove with which it is paired to form a Physical

Track. Recording is performed on both the land and groove.

4.19
mark
feature of the fecording layer which takes the form of a pit, change in the reflectivity, or any aothertype
that can be sensed by the optical system

NOTE The|pattern of marks represents the data on the disk.

4.20
Mirror Area
area in which there is no embossed information, neither preformatted headefs or grooves

4.21

optical disk
disk that will agcept and retain information in the form of marks inza fecording layer, that can be read
optical beam

4.22
optical disk cartridge
oDC
device consisting of a case containing an optical disk

4.23

Phase Chang
physical effecf| by which the area of a re¢ording layer irradiated by a laser beam is heated so as to
from an amorphous state to a crystalline state and vice versa

4.24

Physical Blogk Address

PBA

numbering system of the‘data sectors defined to constitute a uniquely addressable sector location
recording systém

4.25

or form

with an

change

to the

Physical Track
one revolution (360°) of adjacent groove-land pair

4.26
read power
optical power, incident at the entrance surface of the disk, used when reading

4.27
recording layer
layer of the disk on, or in, which data is written during manufacture and/or use

NOTE The recording layer may actually consist of a multiple layer stack of different materials or composite materials.
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4.28

Recording Track

one revolution (360°) of either a land feature or groove feature of the disk (Land Recording Track or Groove
Recording Track) where recording may be performed

4.29

Reed-Solomon code

error detection and/or correction code which is particularly suited to the correction of errors which occur in
bursts or are strongly correlated

4.30
sector
smalleftTaddressable part of a track in the formatted area of the disk

4.31
space
area be¢tween marks along the track

4.32
spindlg
part of the disk drive which contacts the disk and/or hub

4.33
substrate
layer of the disk provided for mechanical support of the recordihg tayer

4.34
track
path which is followed by the focus of the optical beam~during exactly one revolution of the disk

4.35
track pitch
distande between Land Recording Track\centrelines and adjacent Groove Recording Tragk centrelines,
measufed in the radial direction

4.36
User Area
area of the disk intended forthe recording of user data

4.37
wobble
periodit radial deviation of the track (groove or land) from the average centreline that |is used as a
supplemental titning signal

4.38
write-ihhibit hole
hole in the case which, when detected by the drive to be open, inhibits write operations

4.39
zone
annular area of the disk

© ISO/IEC 2006 — All rights reserved 5
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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. For instance,
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.

Numbers in decimal notations are represented by the digits 0 to 9.

Numbers in hexadecimal notation are represented by the hexadecimal digits 0 to 9 and A to F in parentheses.

The setting of pits is denoted by ZERO and ONE.

Numbers in bjnary notations and bit patterns are represented by strings of digits O and 1, with the most
significant bit ghown to the left.

Negative valugs of numbers in binary notation are given as Two’s complement.
In each field tHe data is recorded so that the most significant byte (MSB), identified as Byte 0, is recorded first

and the least gignificant byte (LSB) last. In a field of 8n bits, bit bg.1) shall herthe most significant bif (msb)
and bit by the least significant bit (Isb). Bit b(gs-1) is recorded first.

A binary digit which can be set indifferently to ZERO or to ONE is représented by “x”.

5.2 Names

The names of entities, e.g. specific tracks, fields, areas, zones, etc. are given a capital initial.

6 Acronyms

AM Address Mark

CRC Cyclic Redundaney:Code

DDS Disk Definition Structure

DIR Drive Infofrmation Record

DMA DefectManagement Area

ECC Error-Correction Code

ESISIC Enhanced Selective Inter-Symbol Interference Cancellation
ID Identifier

LBA Logical Block Address

LSB Least Significant Byte

Isb least significant bit

MSB Most Significant Byte

msb most significant bit

NA Numerical Aperture

NBSNR Narrow-Band Signal-to-Noise Ratio
NRZ Non Return to Zero

OoDC Optical Disk Cartridge

6 © ISO/IEC 2006 — All rights reserved
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PA Postamble

PBA Physical Block Address

PDL Primary Defect List

PLL Phase Locked Loop

PSA Primary Spares Area

QWM Quadrature Wobble Marks

QWMG Quadrature Wobble Marks on Groove
QWML Quadrature Wobble Marks on Land
RESYNC Re-synchronization

RFO Read Focus Offset

RLL Run-Length Limited (code)

RW Rewritable

SCSI Small Computer System Interface
SDI Specific Disk Information

SDL Secondary Defect List

SPS Start Position Shift

SSA Secondary Spares Area

STOB Six Time Oversampled Bi-Phase
SYNC Synchronization

TA Transition Area

TIA Time Interval Analyzer

ubo Ultra Density Optical\(disk)

VAP Verify and Protect

VFO Variable Frequency Oscillator
WORM Write Once’Read Many

ZCAV Zoped:Constant Angular Velocity
7 General description

The O[I:gcakl disk’ cartridge, which is the subject of this International Standard, consists of a cas¢ containing an
optical|digk.

The case is a protective enclosure for the disk. It has access windows covered by two shutters. One of the
windows is automatically uncovered by the drive when the cartridge is inserted into it.

The optical disk is made from two sides that are assembled together. Each side consists of a Phase Change
recording layer placed between the substrate and the cover layer. The substrates of each side are bonded

together.

The optical disk is recordable on both sides. Data can be written onto the disk as marks with Phase Change
characteristics variations in the recording layer, using a focused optical beam. Data can be read by the optical
beam using the change in reflectivity and diffraction between mark and space in the recording layer. The

beam accesses the recording layer through the transparent cover layer of the disk.

Part of the disk contains read-only data in the form of pre-embossed pits. This data can be read using the
diffraction of the optical beam by the embossed pits.
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8 Gene
8.1

8.11

ral requirement

Environments

Test environment

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

Temperature :

Relative humid

23°C+2°C

ity : 45 % to 55 %

Atmospheric p

Air cleanliness|:

No condensati
be conditioned
surface of the

Unless otherwi

60 kPa to 106 kPa
Class 100 000 (see Annex A)

fessure :

pn on or in the optical disk cartridge shall occur. Before testing, the opticaldisk cartridg
to this environment for 48 hours minimum. It is recommended that, beforé'testing, the e
Hisk be cleaned according to the instructions of the manufacturer of the. disk.

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

8.1.2 Operafing environment

This Internatid
International S
environmental

The operating
has the followi

Temperature :
Relative humig
Absolute humi
Atmospheric p
Temperature g

Relative humid

Air cleanliness|:

No condensati
conditions outs
for at least 2 h

nal Standard requires that an optical disk cartridgei«which meets all requirements
tandard in the specified test environment, provides interchange over the specified rar
parameters in the operating environment.

g properties:

5°Cto55°C

3 % to 85 %

1 g/m® to 30°¢/m°
60 kPa to 106 kPa
10 2C/h'max.
10-%/h max.

Office environment (see Annex S)

ity :
ity :
ressure :
radient :

ity gradient :

bn on or'in'the optical disk cartridge shall occur. If an optical disk cartridge has been exp
ide those specified in this Clause, it shall be acclimatized in an allowed operating envir
burs before use (see also Annex T).

e shall
htrance

of this
ges of

environment is the environment where air immediately surrounding the optical disk cartridge

psed to
bnment

8.1.3 Storag

e environment

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

Temperature :

Relative humidity :
Absolute humidity :
Atmospheric pressure :

Temperature gradient :

-10°Cto55°C

3 % to 90 %

1 g/m®to 30 g/m®
60 kPa to 106 kPa
15 °C/h max.
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Relative humidity gradient : 10 %/h max.

Air cleanliness : Office environment (see Annex S)

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

8.1.4 Transportation

This International Standard does not specify requirements for transportation. Guidance for transportation is

given in Annex U.

8.2 Temperature shock

The ogtical disk cartridge shall withstand a temperature shock of up to 20 °C when inserted)in
from, the drive.

8.3 $afety requirements

o, or removed

The cartridge shall satisfy the safety requirements of Standard ECMA-287, when used in the infended manner

or in ay foreseeable use in an information processing system.

8.4 FKlammability

The cartridge and its components shall be made from materials that comply with the flammabili
materials, or better, as specified in Standard ECMA-287.

9 Reference Drive

The Rgference Drive is a drive several critical.components of which have well defined propertie
used t¢ test the read, write, and erase parameters of the disk for conformance to this Internati
This sgction gives an outline of all companénts; components critical for tests in specific section
in thosg sections.

9.1 Optical system

The bgsic set-up of the optical system of the Reference Drive used for measuring the write, 1
paraméters is shown in-figure 1. Different components and locations of components are perni

ty class for HB

s and which is
onal Standard.
s are specified

ead and erase
itted, provided

that thg¢ performancewremains the same as that of the set-up in figure 1. The optical system shall be such that

the detected lightreflected from the entrance surface of the disk is minimized so as not tq
accuragy of the(measurements.

influence the
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K,
Tangential T Read Channel
L track —1t
/_\ direction ) )
U T Radial Tracking Channel
i -
2 K,
Slit photodetector H J
B D E F G
03-0015}A A
A Laser diode F Objective lens
B Collimator lens G Optical disk
C Optional shaping prism H Split phatodetector
D Polarizing beamsplitter 14, 1 Outputs currents from the split photode
E

The combinati
beam and the
reflectance rat

9.2 Optical
The focused o
Wavelength (A
Polarization

Numerical ape

o of at least 90.

beam

Lie

Quarter-wave plate

K4, Ko, d:C.-coupled amplifiers

Figure 1 — Optical system of the Reference Drive

on of the polarizing beamsplitter™D and quarter-wave plate E separates the incident
beam reflected from the optical disk G. The polarizing beamsplitter D shall have a p-s i

ptical beam used for writing, reading and erasing data shall have the following properties

405 nm to 410 nm

Circular

0,70+ 0.01

ector

optical
tensity

Light intensity at the rim of the pupil of the objective lens

level

Wave front aberration after passing through an ideal cover

layer of the dis

(Thickness: 0,1 mm and index of refraction: 1,55)

k

Relative intensity noise (RIN)

10 log [(a.c. light power density/Hz)/d.c. light power]

10

50 % to 60 % of the maximum intensity

0,033 A rms max.

- 130 dB/Hz max.
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9.3 Read Channel

The Read Channel shall be used for reading embossed and written marks, using the changes in diffraction
and reflectivity produced by the marks.

The Read Channel shall detect the total amount of light in the exit pupil of the objective lens.

The amplifier K4 after the photodetector shall be d.c-coupled and have a flat response within 1 dB from d.c. to
60 MHz.

9.4 Tracking

The method of generating the axial tracking error is not specified for the Reference Drive.

The rddial tracking error is generated in the Radial Tracking Channel from the output curfents of a split
photodjode detector, the division of which runs parallel to the image of the tracks on the’diode ($ee figure 1).

The raglial tracking error signal relates to the difference in the amount of light in'the two halves ¢f the exit pupil
of the ¢bjective lens.

The arpplifier Ky after the photodetector shall be d.c.-coupled with the handwidth characteristics specified in
clause|21.

The requirements for the accuracy with which the focus of the‘optical beam must follow the trag¢ks is specified
in 20.2{4.

9.5 otation of the disk

The spjndle shall position the disk as specified in<12.4. It shall rotate the disk at 32,5 Hz + 0,25 % for Type RW
and 35,0 Hz + 0,25 % for Type WORM. The direction of rotation of the disk side being tested shall be counter-
clockwjse when viewed from the objective lens.

Sectipn 2 — Mechanical and physical characteristics

10 imensional and-physical characteristics of the case

10.1 General description of the case
The case (seefigure 2) is a rigid protective container of rectangular shape. It has windows on Qoth side A and
side B [to allow the spindle of the drive to clamp the disk by its hub and to allow the head to agcess the disk.
The Af 0r_B-shutter uncovers the window upon insertion into the drive, and automatically fovers it upon
remov. ve: fa iftcatiom—write=ihibit—mis=i i res, detent for
autoloading, gripper slots for an autochanger, label areas, and side identification inscriptions.

10.2 Relationship of Sides A and B

The features essential for physical interchangeability are represented in figure 2. When Side A of the cartridge
faces upwards, Side A of the disk faces downwards. Sides A and B of the case are identical as far as the
features given here are concerned. The description is given for one side only. References to Sides A and B
can be changed to B or A respectively.
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10.3 Reference axes and case reference planes

There is a Case Reference Plane P for each side of the case. Each Case Reference Plane P contains two
orthogonal axes X and Y to which the dimensions of the case are referred. The intersection of the X and Y
axes defines the centre of the location hole. The X axis extends through the centre of the alignment hole.

10.4 Case drawings

The case is represented schematically by the following drawings.

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

from Side A.

Figure 3 show

of Case Refer¢nce Plane P.

Figure 4 show
Figure 4a shoy
Figure 5 show
Figure 6 show
Figure 7 show.
Figure 8 show
Figure 9 show
Figure 10 shoy

Figures 11a an

10.5 Dimens

s the details of surface S3.

5 the details of the insertion slot and detent.

5 the gripper slots, used for automatic handling.
5 the write-inhibit holes.

5 the media identification sensor holes.

5 the head and motor window.

s the shutter opening features.

d 11b show the user label areas.

ions of the case

10.5.1 Overall dimensions

The total lengt
L4 =153,(

The distance f

n of the case (seefigure 3) shall be

mm + 0,4.mMm

om the top of the case to the reference axis X shall be

5 the envelope of the case with respect to a location hole at the intersection of the Xsand

b the surfaces S1, S2, S3 and S4 which establish the Case Reference Plané’R.

Y axes

Ly =127,0mm £ 0,3 mm

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

L3=26,0mm + 0,3 mm

The total width

of the case shall be

+0,0 mm

L4=135,0mm

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

12

- 0,6 mm
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+ 0,0 mm
L5=128,5mm
- 0,5mm
The distance from the right-hand side of the cartridge to the reference axis Y shall be
Lg=6,5mm = 0,2 mm

The width shall be reduced on the top by the radius

R1=/_4

originaling from a point defined by L5 and
L7=101,0 mm = 0,3 mm
The twp corners of the top shall be rounded with a radius
R4=1,5mm £ 0,5 mm
and th¢ two corners at the bottom with a radius
R4=3,0mm £ 1,0 mm
The thickness of the case shall be
Lg[= 11,00 mm £ 0,30 mm
The eight long edges of the case shall be rounded\with a radius

R4=1,0 mm max.

10.5.2 |Location hole

The centre of the location hole (see figure 3) shall coincide with the intersection of the referencg axes X and Y.
It shalllhave a square form with a side length of

+ 0,00 mm
Lg|=4,10 mm
+70,06 mm

held to|a depth-of

L1p=42,35 mm (i.e. typical wall thickness)

after which a cavity extends through to the alignment hole on the opposite side of the case.
The lead-in edges shall be rounded with a radius

Rs = 0,5 mm max.
10.5.3 Alignment hole

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

L11=122,0 mm £ 0,2 mm
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from the reference axis Y.

The dimensions of the hole shall be

+ 0,00 mm
L12 =4,10 mm
- 0,06 mm
and
+0,2mm
L13 =5,0mm
- 0,0 mm

held to a dept
case.

The lead-in ed

10.5.4 Surfac|

The Case Ref¢rence Plane P (see figures 4 and 4a) for a side of the case shall contain four surfaces (

S3 and S4) on

Two circular sy

Surface S1 sh

D4 =9,0 mm min.
Surface S2 shall be a circular area centred around the rectangular alignment hole and have a diameter
Dy = 9,0 mm min.

Two elongated

Surfaces S3 a

Surface S3 sh

Rs=15n

with an origin ¢

n of Lqg, after which a cavity extends through to the location hole on the opposite-sidg

pes shall be rounded with radius Rs.

ps on Case Reference Planes P

that side of the case, specified as follows:
rfaces S1 and S2.

Il be a circular area centred around the square Iocation hole and have a diameter of

surfaces S3 and S4, that-follow the contour of the cartridge and shutter edges.
nd S4 are shaped symimeétrically.
hll be defined by two circular sections with radii

m + 0,1 mim

ivenby

of the

51, S2,

of

L14 = 4,0

o= S B A W BN
o5 T

L15=86,0 mm £ 0,3 mm

and

R7=1,5mm 0,1 mm

with an origin given by

Lig=1,9 mm £ 0,1 mm

L17 =124,

14

5mm £ 0,3 mm
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The arc with radius Ry shall continue on the right hand side with radius

+0,2mm

Rg = 134,0 mm

- 0,7 mm

which is a dimension resulting from Ls + L14 + Rg with an origin given by Ls and L7. A straight, vertical line
shall smoothly join the arc of Rg to the arc of Rg.

The left-hand side of S3 shall be bounded by radius

Rq

= Aﬁ mm+ n,'a mm

which i
L4

Ly

5 a dimension resulting from Lqg + L14 - Rg With an origin given by
g =2,0mm 0,1 mm

b = 115,5mm £ 0,3 mm

The left-hand side of the boundary shall be closed by two straight lines:\The first one shall snmoothly join the

arc of

10.5.5

The ¢4

Rg to the arc of Rg. The second one shall run from the left-hand tangent of Ry to its inters

Insertion slots and detent features

se shall have two symmetrical insertion slots with&mbedded detent features (see figur

bction with Rg.

e 5). The slots

shall have a length of
Lop =35,0 mm £ 0,3 mm
a width of
+0,3mm
Loy = 6,0 mm
- 0,0mm
and a dlepth of
Lop =3,0 mm £ 0,17 mm
located
Lok = 2;5ym £ 0,2 mm
from Case-ReferercePlare -

The slots shall have a lead-in chamfer given by

Log = 0,5 mm max.

L5 = 5,0 mm max.

The detent notch shall be a semi-circle of radius

R1

0=3,0mm=0,2mm

with the origin given by

© ISO/IEC 2006 — All rights reserved
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Log=13,0 mm £ 0,3 mm
Ly7=2,0mm 0,1 mm
Log=114,0 mm £ 0,3 mm

The dimensions Ly, Lyg, and Lyg are interrelated, their values shall be such so that they are all three within
specification.

10.5.6 Gripper slots

The case shall[have TwWo symmetrical gripper sSIots (See figure 6) with a depth of
Lyg=5,0 mm £ 0,3 mm

from the edge pf the case and a width of
L3p=6,0 mm £ 0,3 mm

The upper edge of a slot shall be

L31=12,dmm £ 0,3 mm

above the bottpm of the case.

10.5.7 Write-inhibit holes

Sides A and B shall each have a write-inhibit hole (see figure 7). The case shall include a device for gpening
and closing edch hole. The hole at the left-hand side of ‘Side A of the case, is the write-inhibit hole for|Side A
of the disk. The protected side of the disk shall be made clear by inscriptions on the case or by the fact that
the device for Bide A of the disk can only be 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 case. It shall have a diameter

D3 = 4,0 mm min.

Its centre shalllbe specified by
L3> =8,0 mm £ 0,2 mm
L33 =111J0 mm £0;3 mm

on Side A of tHecase.

When writing is allowed on Side A of the disk, the write-inhibit hole shall be closed on Side A of the case, at a
depth of typically L, i.e. the wall thickness of the case. In this state, the opposite side of the same hole, at

Side B of the case, shall be closed and not recessed from the Case Reference Plane P of Side B of the case
by more than

L3s = 0,3 mm max.

The opposite side of the write-inhibit hole for protecting Side B of the disk shall have a diameter Ds. Its centre
shall be specified by L3, and

L35=11,0 mm £ 0,2 mm

on Side A of the case.
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10.5.8 Media identification sensor holes

There shall be two sets of two media sensor holes (see figure 8). The holes shall extend through the case,
and have a diameter of

+ 0,3 mm
D4 =4,0mm

- 0,0mm
the positions of their centres shall be specified by L33, L35 and

L35 =195 mm + 0,2 mm

Lap =17,0 mm £ 0,2 mm
Lag =105,0 mm £ 0,3 mm
A holelis deemed to be open when there is no obstruction in this hole over a diameter D4 all thrpugh the case.

A holelis deemed to be closed, when the hole is closed on both Side A .and Side B of the cage. The closure
shall bg¢ recessed from Case Reference plane P by

L3p = 0,3 mm max.

The hgles closest to the long edges of the case are numbered 1. The other holes are numbered 2. The
meaning of the status (closed, open) of each hole shall betas'in table 1.

Table 1 — Media identification sensor holes

Sensor Hole No. |Indication Closed Open
1 Media-Type WORM RwW
2 Future use* Yes No

* This hole shall.be closed in cartridges conforming to this International Standard.

10.5.9 |Head and motor window

The cdse shall hayera window on each side to enable the optical head and the motor spindlg to access the
disk (see figure(9)."The dimensions are referenced to a centreline, located at a distance of

L4p 690 mm £ 0,2 mm

to the left of reference axis Y.
The width of the head access shall be defined by

Lgq = 17,50 mm min.
L4 = 17,50 mm min.

and its height shall extend to

L3 =118,2 mm min.

The two inside corners shall be rounded with a radius of
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R41 = 3,0 mm max.

The motor spindle access shall have a diameter of

Ds = 35,0

mm min.

and its centre shall be defined by L4 and

L4q =43,0mm £ 0,2 mm

10.5.10 Shutters

The case shal
the head and
the head and
slide in a rece

shutter shall ngt exceed Lg.

The top surfac

L45 =126

10.5.11

Both Side A ar
can engage to

When the shufter is closed, the centre of the slot used to push the shutter open shall be located at a d

of
L46 =550
from reference

The length of t

Ly7=7,0 mm £ 0,1 mm
The depth of the slot shall be

L48 =3,5m + 0,5 mm

Slots for shutter opener

have two spring-loaded, unidirectional shutters (see figure 10), designed to completel
motor windows when closed. A shutter movement of 36,5 mm shall be sufficient to.enst
motor window is opened to the minimum size specified in 10.5.9. The shutter_shall be
ssed area of the case in such a way as to ensure that the overall thickness-<of the ca

B of the shutters shall be at

7 mm £ 0,3 mm

d Side B shutter shall have only one slot (see figure)10) in which the shutter opener of th
open the shutter. The slot shall be dimensioned ds, follows:

mm = 0,5 mm
axis Y on either side the case.

he slot shall be

The width of efch slot from the Case Reference Plane P of Side A and B of the case shall be

cover
re that
free to
se and

e drive

stance

+0,5mm

L4g =4,5mm

- 0,0 mm

10.5.12 Slots to prevent insertion into a MO-drive

The case shall have two non-moveable slots (see Figure 10) designed to prevent from insertion into MO-
drives using cartridges conforming to ISO/IEC 22092 (or into drives using similar cartridge designs as
specified in ISO/IEC 18093, ISO/IEC 15486, ISO/IEC 13842, ISO/IEC 13549, ISO/IEC 13481, and ISO/IEC
11560). These two non-moveable slots have no function when the case is inserted into a drive designed to
receive cartridges conforming to this International Standard.

18
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The edge designed to engage with the shutter opening arm of such MO-drives and so prevent further insertion,
shall be located at a distance of

Lsp=36,5mm £+ 0,2 mm
from reference axis Y on either side the case.
The length of the slot shall be

Ls1=4,5mm £ 0,5 mm

and the_angle of the lead-out ramp shall be

A{=60,0°%1,0°
The dgpth of the slot shall be
Lsp =4,0 mm £ 0,5 mm

With both side A and side B shutter closed the width of each slot shall be theAull width of the cage Lg.

10.5.13 User label areas

The case shall have the following minimum areas for user labéls (see figure 11a):
on Side A and Side B: 33,5 mm x 70,5 mm
on the bottom side: 7,0 mm x 115,0 mm

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

Lsg = 29,0 mm min.

Lsh — Lgz = 70,5 mm min.
Lsp — Lss = 33,5 mm min.
Lg|— Lgg — Lgg = %,0°mm min.

L4— L57 = L58 =115,0 mm min.

10.6 I]Ilechanical characteristics

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

10.6.1 Materials

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

10.6.2 Mass

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

© ISO/IEC 2006 — Al rights reserved 19
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10.6.3 Edge distortion

The cartridge shall meet the requirement of the edge distortion test defined in Annex B.

10.6.4 Compliance

The cartridge shall meet the requirement of the compliance (flexibility) test defined in Annex C. The
requirement guarantees that a cartridge can be constrained in the proper plane of operation within the drive.

10.6.5 Shutter opening force

10.7 Drop test
The optical disk cartridge shall withstand dropping on each surface and on each corner ffom a height of 1,2 m
onto a concrete floor covered with a vinyl layer 2 mm thick. The cartridge shall withstand all such impacts
without any functional failure.

The write-inhilit switches shall not move to change the state (open or closed).of the write-inhibit holed during
the drop test.

10.8 Electrotstatic discharge test

The optical disk cartridge shall meet the electro-static dischargerequirements specified in Annex D.
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See figure 4a
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Figure 4-— Surfaces S1, S2, S3 and S4 of the Case Reference Plane P
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11 Dimensional, mechanical, and physical characteristics of the disk

11.1 General description of the disk

The disk shall consist of two sides.

© ISO/IEC 2006 — All rights reserved
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Each disk side shall consist of a circular substrate with a hub on one face. The substrate is coated with a
recording layer on the same disk face as the hub. The recording layer is protected from environmental
influences by a protective 100 um thick cover layer. The cover layer shall be transparent to allow an optical

beam to focus

The two disk sides shall be assembled with the cover layer facing outwards.

on the recording layer (see 11.5).

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

radial centring

and the clamping force.

11.2 Reference axis and plane of the disk

Some dimensipns of the hub are referred to a Disk Reference Plane D (see figure 12). The Disk Reference
Plane D is diffgrent from Case Reference Plane P that is described in 10.3. Plane D is defined by the pgrfectly
flat annular surface of an ideal spindle onto which the Clamping Zone of the disk is clamped,)and which is
normal to the axis of rotation of this spindle. The reference axis A of the disk passes through‘the centre of the

centre hole of

The recording

he hub, and is normal to Disk Reference Plane D.

ayer is nominally located on Disk Reference Plane D.

11.3 Dimensions of the disk

The dimensions of the disk shall be measured in the test environments The dimensions of the disk in an

operating envi

The outer dian
the disk inside

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

The Clamping
and is defined

The clearance
reflective zone
no projection f
this zone.

onment can be estimated from the dimensions specified in-this clause.

neter of the disk shall be 130,0 mm nominal. The telerance is determined by the moveinent of

the case allowed by 12.3 and 12.4.

Zone is the area on the disk where the-clamping mechanism of the optical drive grips the disk

by Dg and D5.

zone extending from the outeridiameter of the Clamping Zone (Dg) to the inner diametef of the

(see clause 17) shall be excluded from the total thickness requirement; however there ghall be
fom the Disk Reference Plane D in the direction of the optical system of more than 0,2l mm in

11.3.1 Hub dimensions

The outer diameter of the*hub (see figure 12) shall be

+ 0,0)mm

D8 =250

mm

- 0,2mm

The height of the hub shall be

+0,0 mm

h1=22mm

- 0,2mm

The diameter of the centre hole of the hub shall be

+ 0,012 mm

Dg = 4,004 mm

32

- 0,000 mm
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The height of the top of the centring hole at diameter Dg, measured above the Disk Reference Plane D, shall
be

hy =1,9 mm min.
The centring length at diameter Dg shall be
hz = 0,5 mm min.

The hole shall have a diameter larger than, or equal to, Dg between the centring length and the Disk
Reference Plane D.

There shall be a radius at the rim of the hub at diameter Dg with height
hgl= 0,2 mm £ 0,1 mm
At the fwo surfaces which it intersects, the radius shall be blended to prevent offsets’or sharp rigges.
The height of the chamfer at the rim of the hub at diameter Dg shall be
+0,2mm
hs|= 0,4 mm
- 0,2mm
The angle of the chamfer shall be 45°, or a corresponding full.fadius shall be used.
The outer diameter of the magnetizable ring shall be
D4o = 19,0 mm min.
The infer diameter of the magnetizable ring'shall be

D44 = 8,0 mm max.

The thickness of the magnetizable)material shall be

hg|= 0,5 mm min.
The pgsition of the top, of the magnetizable ring relative to the Disk Reference Plane D shall be
+0,0 mm

h7l= 2,2 mm
- 0,1 mm

The outer diameter of the Clamping Zone shall be
Dg = 35,0 mm min.
The inner diameter of the zone shall be

D7 = 27,0 mm max.

11.3.2 Cover layer dimensions
The inner diameter of the cover layer (see figure 12) shall be

D15 = 36,0 £ 1,0 mm
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The outer diameter of the cover layer shall extend beyond the start of the Formatted Zone as descri
clause 17.

A 4

A

< D, >
d -
D7
< D >

bed in

A
| hs ——_
) I ! )
‘ Substrate h3 hy h 7 h(, h] ‘
Clamping Zone Clamping Zone
Cover layer Cover layer

Figure 12 — Hub'Dimensions

11.4 Mechanical characteristics

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

11.4.1 Material

The disk shall{be made from any suitable materials such that it meets the requirements of this Intern
Standard. The|only material.properties specified by this International Standard are the magnetic prope
the magnetizaple ring in‘the hub (see 11.3.1) and the optical properties of the cover layer in the For
Zone (see 11.%).

~

11.4.2 Mass

The mass of the disk shall not exceed 60 g.

11.4.3 Moment of inertia

The moment of inertia of the disk relative to axis A shall not exceed 0,13 g-m”.

11.4.4 Imbalance

The imbalance of the disk relative to axis A shall not exceed 0,01g-m.
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Axial deflection

The axial deflection of the disk is measured as the axial deviation of the recording layer. Thus it comprises the
tolerances on the thickness of the cover layer, on its index of refraction, and the deviation of the entrance
surface from the Disk Reference Plane D.

The deviation of any point of the recording layer from its nominal position, in a direction normal to the Disk
Reference Plane D, shall not exceed 0,13 mm in the Formatted Zone for rotational frequencies of the disk as
specified in 9.5. The deviation shall be measured by the optical system defined in 9.1.

11.4.6

Axial acceleration

The

ximum allowed axial error emzx (see Annex V) shall not exceed 0,3 pym, measu

Reference Servo for axial tracking of the recording layer. The rotational frequency of the di

measu

where

or any
disk sh
Refere

11.4.7

The ra
head ¢
referen
non-un

The ra
of rota

exceed
fixture

11.4.8

The m

WF
specifigd in 9.5. The stationary part of the motor is assumed to be motionless (no exterhal dist

rement shall be made using a servo with the transfer function
3iw
2 1+ —
(W)= 2 x| 2| x—0
i 3 (iw 1 iw
Wo

(v = 21f, we/21m =1700 Hz, i=~/-1
other servo with |1 + H| within the 20 % of | 1 + K8 [Mn the bandwidth of 20 Hz to 150

all not require an acceleration of more than 11,4 m/s’ at low frequencies from the sery
nce Servo.

Radial runout
Jial runout of the tracks in the recording layer in the Formatted Zone is measured as see

ce axis A, the tolerances on the-dimensions between axis A and the location of the track
iformities in the index of refraction of the cover layer.

Jial runout is the difference between the maximum and the minimum distance of any trag
ion, measured along-a fixed radial line over one physical track of the disk. The radial r
50 ym as measured by the optical system under conditions of a hub mounted on a pe
shaft, for rotational frequencies of the disk as specified in 9.5.

Radial-acceleration

red using the

sk shall be as
irbances). The

kHz. Thus, the
o motor of the

n by the optical

f the Reference Drive. Thus ituincludes the distance between the axis of rotation of the spindle and

and effects of

k from the axis
Linout shall not
Ifect sized test

aximum allowed radlal error emax (see Annex V) shall not exceed 0,04 pm meas

Referehee

9.5.Th

e statlonary part of the motor is assumed to be motionless (no external dlsturbances)

The measurement shall be made using a servo with the transfer function

H

2
) 1 w
- 5]
1+

where w =21f, wg/2m=2540Hz, i= \/j
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or any other servo with |1+ H| within the 20 % of |1 + Hs| in the bandwidth of 20 Hz to 150 kHz. Thus, the
disk shall not require an acceleration of more than 3,4 m/s’ at low frequencies from the servo motor of the
Reference Servo.

11.4.9 Tilt

The tilt angle, defined as the angle which the normal to the entrance surface, averaged over a circular area of
1 mm diameter, makes with the normal to the Disk Reference Plane D, shall not exceed 2,8 mrad in the
Formatted Zone.

11.4.10 Axial damping

The vibration gf the disk clamped to a spindle with a clamping force of 8 N = 1 N shall have a first rotJtionaIIy
symmetric resonance frequency mode (umbrella mode) between 200 Hz and 250 Hz with @\respnance
peaking, measured at disk radius 61 mm + 1 mm, smaller than 21 dB.

11.5 Optical|characteristics

11.5.1 Index of refraction

The index of rgfraction of the cover layer within the Formatted Zone shall be 1,55 + 0,10.
11.5.2 Thicknless
The thickness pf the cover layer shall be determined by its index 6f/refraction as specified in figure 13.
Thifkness
(pym)
A
1054
104l (1,45; 103) (1,65; 103)
103 (1,55; 102,25) J
| O R R A e TSI
R R st x CRRIRIILRSS
e R o 72 G RRRILLRIILLLEKS]
| IR TIRS G RRILRILLRLLRKL]
102 SR RIS
S R RALLLRILELRS]
R O IERIILRILRRS
S I IRIIRLIRILLK
g S IR
101 O IR
0 0 IR IIIIIIIIILKK]
LRI
100}- R S S RIS
S S I SIS LKS]
O RN
99| R I IIRIILRIILRRLLRR)
R S S L ILLRIILLLRIILK]
S IIRILRILRRKEKN
LR KIIIIIIIIILLLLLLIIIIIEERRK <)
98 | f AAA.‘AA‘A’A’A"?."!’:’:’:’:’:”””‘:’:’:‘2’2”.""‘ SERSSAA
RIS,
9714
06 (1,45; 98,25) (1,55; 97.5) (1,65; 98,25) . Index of
' T ' T ) T "~ refraction
40 1,50 1,60 1,70

Figure 13 — Cover layer thickness as a function of the index of refraction

11.5.3 Birefringence
The birefringence value of the cover layer shall be contained as follows:
Np—Nz < |500 x 10°|

where N, is the index of refraction along any direction in the plane of the disk and N, is the index of refraction
normal to the plane of the disk (see Annex W).
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Reflectance

11.5.4.1 General

The reflectance R is the value of the reflectance in a Recording Track of the User Zone, measured through the
cover layer and does not include the reflectance of the entrance surface.

The nominal value R, of the reflectance, shall be specified by the manufacturer in byte 39 of the SDI sectors
(see 17.4.4).

11.5.4.2 Measured value

The mjeasured value Ry, of the reflectance shall be measured under the conditions of 9.2.
Measufements shall be made in the User Zone in any Recording Track.

11.5.43 Requirement

The va

16,5% [to 25,0 % for Type RW disks and within the range 15,5% to 20,5%.for Type WORM dis

The va
11,5 %

At any
measu

R(

where
Zone.

This re
variatid

(R

12 Interface between cartridge and drive

12.1 (

lue of reflectance prior to writing at the standard wavelength specified/in 9.2 shall lie W

lue of reflectance following writing at the standard wavelength specified in 9.2 shall lie W
to 19,5% for Type RW disks and within the range 7,5 % t6"13,0 % for Type WORM dis

point in the User Zone, prior to writing or following. writing on Type RW or Type WQ
red reflectance Ry, shall meet the following requirement:

Rm max @hd Ry min are the maximum-and minimum values of the measured reflectan

quirement specifies the acceptable range for Ry, for all disks within the same value R. A
n of R, within one revolution-shall meet the requirement:

max — Rm min) / (Rm max * Rm min) <0,10

Clamping method

ithin the range
S.

ithin the range
S.

RM disks, the

ce in the User

dditionally, the

When

he cartridge is inserted into the drive, the shutter of the case is opened and the drive spindle engages

the disk. The disk is held against the spindle by an axial clamping force, provided by the magnetizable
material in the hub and the magnets in the spindle. The radial positioning of the disk is provided by the
centring of the axis of the spindle in the centre hole of the hub. A turntable of the spindle shall support the disk

inits C

lamping Zone, determining the axial position of the disk in the case.

12.2 Clamping force

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

The adsorbent force measured by the test device specified in Annex E shall be in the range of 8,0 N to 12,0 N.
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12.3 Capture cylinder

The capture cylinder (see figure 14) is defined as the volume in which the spindle can expect the centre of the
hole of the hub to be at the maximum height of the hub, just prior to capture. The size of the cylinder limits the
allowable play of the disk inside its cavity in the case. This cylinder is referred to perfectly located and
perfectly sized alignment and location pins in the drive, and includes tolerances of dimensions of the case and
the disk between the pins mentioned and the centre of the hub. The bottom of the cylinder is parallel to the
Case Reference Plane P, and shall be located at a distance of

Lg1 = 0,5 mm min.

above the Case Reference Plane P of Side B of the case when Side A of the disk is to be used. The top of the

cylinder shall b

e located at a distance of

Lgo = 4,3 mm max.

above the san
D13 =3,0

Its centre shall

12.4 Disk pq

When the disk
layer shall be

L63 =415
above the Cas

Moreover, the
exceed 0,01 N

D14 =0,2

and a centre g

e Case Reference Plane P, i.e. that of Side B. The diameter of the cylinder Shall be
mm max.

be defined by the nominal values of L4g and L4 (see 10.5.9).

sition in operating condition

is in the operating condition (see figure 14) within the drive, the position of the active re

mm = 0,15 mm

e Reference Plane P of that side of the_gase that faces the optical system.

torque to be exerted on the disk_ in“order to maintain a rotational frequency of 35 Hz s
m, when the axis of rotation is within a circle of diameter

mm max.

ven by the nominalvalues of L4g and L44 (see 10.5.9).

cording

hall not
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Figure 14 — Capture cylinder
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Section 3 — Format of information

13 Track and Header geometry

13.1 Track and Header shape

The Formatted Zone shall contain tracks consisting of grooves or land, intended for the continuous servo
method (see figure 15).

Both grooves and lands form continuous spirals except for Preformatted Header areas, where embossed

marks are forffed 1n non-grooved areas. A groove Is a trench-like feature, the bottom of which |s |ocated
farther from the entrance surface than the land. Within each 360° adjacent groove-land pair defined as a
Physical Track, there are two Recording Tracks, one is located on the centreline of the groove ({5roove
Recording Tragk), and the other is located on the centreline of the land (Land Recording Track).

The Headers IDLO, IDL1, and IDL2 are aligned with the centreline of the Land Recording, Track, and Headers
IDGO, IDG1, apd IDG2 are aligned with the centreline of the Groove Recording Track.

The QWM fields, QWML, QWMG, follow IDLO, aligned to the centreline of the\l‘and Recording Tra¢k, and
IDGO, aligned [o the centreline of the Groove Recording Track.

The shape of the groove and land shall be determined by the requirements.in clause 21.

TDISK OUTER

awmML QWMG

lDISK INNER

Figure5a - Track and Header geometry
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ID Fields l l
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v | [T i Ipji |
DISK INNER

Figure 15b - Track details at zone boundary

Figure 15 - Groove and Land Recording Track geometry

13.2 Wobble groove
The grpove shall be continuous between Preformatted Header regions;.except for the Mirror Area defined in
13.3. Tlhe groove shall have a square wave shaped wobble with a peried of 240 Channel bits. [The frequency
of the yobble shall be constant in each band.

The wq@bble shall complete 502,117 cycles between Preformattéd Headers for Type RW media.
The wq@bble shall complete 499,117 cycles between Prefermatted Headers for Type WORM mefia.

The wbble groove square wave shall begin immediately following the end of the IDG2 field apd shall repeat
until thie start of the next IDLO field. The displacement of the first half period of the square ave (first 120

Channegl bits after IDG2, see figure 16) shall betin the direction of the disc outer.

The wg@bble characteristics shall complywith the specifications of 21.5. This will correspond to a peak-to-peak
displagement of approximately 24 nm,

The Gfloove Recording Track centreline shall be defined as the point in the radial direction at which the
displagement of the wobble toward the inner diameter and outer diameter of the disk are equal.

The Lgnd Recording Track’/centreline shall be defined as the midpoint in the radial direction bgtween the two
adjaceft Groove Recording Track centrelines.

The relative radial‘position of grooves, lands and Preformatted Header elements is illustrated on figure 16.

13.3 Irlirror Area

The Mirror Area, included for media reflectivity test measurements, shall exist only in specific locations of the
disk (see 14.3). The Mirror Area shall be an interruption in the groove immediately following the IDG2 field
(see figure 17). The length of the Mirror Area shall be 240 Channel bits.

13.4 Direction of spiral

The track shall spiral inward from the outer diameter to the inner diameter, clockwise as viewed from the
entrance surface.

13.5 Track pitch

The track pitch is the distance between adjacent Land Recording Track centrelines and Groove Recording
Track centrelines, measured in a radial direction.
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The track pitch for Type RW media shall be 0,400 ym + 0,02 ym. The width of a group of bands
corresponding to 44 375 Physical Tracks (88 750 Recording Tracks) shall be 35,50 mm + 0,10 mm.

The track pitch for Type WORM media shall be 0,370 ym + 0,02 ym. The width of a group of bands
corresponding to 47 972 Physical Tracks (95 944 Recording Tracks) shall be 35,50 mm + 0,10 mm.

13.6 Physical Track number

Track numbers used in this International Standard refer to Physical Tracks, i.e. to land and groove track
recording pairs.

Physical TraC' C Oha” bcy;ll \SIN ] thc :GII\“Al Uf thU I‘;Ict Phya;ba: TIG\/I[\ CUI I‘lG;II;IIB :-’IUf\JIIIIGttCCIl ::Uadcls. at the
outer diameter of the disk. The track numbers of Physical Tracks located at radii smaller than Physjcahfrack 0
shall be increased by 1 for each Physical Track.
DISK OUTER
IDLO+
Land N QWML IDL1 IDL2
-|==-—
Centrelipe
IDGO+
Groove N QWMG IDGA IDG
== - ’ \
Centrelipe
IDLO
Land N+1 QWML IDL1 IDL2
—|==—
Centreline
IDGO+
Groove M+4 RS b6 D62
= UL JUUDUUUL
Centreline
l DISK INNER

Figure 16 — Preformatted Header and wobble groove displacements
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IDLO+
Land QWML IDL1 DL2
-_———)

Centreline
Mirror
Area

IDGO+
GFOOVG____’ |—| |—| |—| |' QWMG IDG1 IDG2 |—| |—| |—| |—|
Centreline |—| |—| |—| |—| |—| |—| |‘
Figure 17 — Mirror Area groove interruption
14 Track format

141

For Type RW disks, on each track there shall be 14 to 30 sectors per revolution. Each sector

122 4

(14 to B0) x 122 400 = 1 713 600 to 3 672 000 Channel bits~on a track. The sectors shall be
over a(track in such a way that the distance between the first’Channel bit of a sector and the fi

of the
T ofa

For Ty
compri
there 3
spaceq
Chann

the pefiod T of a Channel-bit equals:

The pe

hysical Track layout

Channel bits. Hence, the length of one Channel bit is determined by the requirement

ext sector shall be 122 400 Channel bits = 3 Channel bits. At the rotational rate of 32,5
Channel bit equals:

10°
T = ns = 17,96 to 8,38 ns
32,5 x (1 713 600 to_3672 000)

pe WORM disks, on each track there shall be 13 to 28 sectors per revolution. Eaq
5e 121 680 Channel bits. Hence, the length of one Channel bit is determined by the re
re (13 to 28) x 121 680 = 1)581 840 to 3 407 040 Channel bits on a track. The sectors {
over a track in such a.way that the distance between the first Channel bit of a sect
b| bit of the next seetor shall be 121 680 Channel bits + 3 Channel bits. At the rotational 1

10°
TN= ns = 18,06 to 8,39 ns
35,0 x (1 581 840 to 3 407 040)

UL

shall comprise
that there are
bqually spaced
rst Channel bit
Hz, the period

h sector shall
quirement that
hall be equally
br and the first
ate of 35,0 Hz,

ried”of the wobble groove shall be 240 times the Channel clock period for both Type

RW and Type

WORM

media.

Tables 2 and 3 list Channel clock and wobble groove timing information for Type RW and Type WORM media,
respectively.

14.2 Physical Block Address (PBA)

Each sector shall be identified using a unique Physical Block Address (PBA).

PBA number 0 shall be located on the land of the first Physical Track that contains Preformatted Headers at a
radius 62,50 mm + 0,10 mm.

Each PBA shall be represented by an unsigned 24-bit value.
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PBA numbers shall be consecutive within a band when read in the following manner:
Starting with the first sector on the Land Recording Track in the band and continuing to follow the spiral
on the Land Recording Track until the end of the band; Returning to the first sector on the Groove
Recording Track within the same band and continuing to follow the spiral on the Groove Recording
Track until the end of the band.

PBA numbers shall be consecutive at each band boundary.

The PBA numbers sharing the same Physical Track shall be related by the following equation:

PBA-G=PBA-L+n/2

where (see 15.2.2)
PBA-L is|the PBA value recorded in IDLO, IDL1, and IDL2 fields
PBA-G i the PBA value recorded in IDGO, IDG1, and IDG2 fields
n is the tptal number of PBAs (sectors) within a band.

The PBA mapping for Type RW media shall be according to table 4.

The PBA mapping for Type WORM media shall be according to table 5

T4ble 2 — Nominal Channel clock and wobble groove timing for Type RW media
at rotational frequency 0f.:32,5 Hz

44

Band | Sectors per Channel Channel Wobble Wobble
revolution clock clock frequency period
frequency period T (kHz) (us)
(MHz) (ns)

D 30 119,34 8,38 497,25 2,011
( 29 115,36 8,67 480,68 2,080
D 28 114,38 8,98 464,10 2,155
§ 27 107,41 9,31 447,53 2,235
1 26 103,43 9,67 430,95 2,320
b 25 99,45 10,06 414,38 2,413
b 24 95,47 10,47 397,80 2,514
7 23 91,49 10,93 381,23 2,623
B 22 87,52 11,43 364,65 2,742
¢) 21 83,54 11,97 348,08 2,873
10 20 79,56 12,57 331,50 3,017
11 19 75,58 13,23 314,93 3,175
12 18 71,60 13,97 298,35 3,352
13 17 67,63 14,79 281,78 3,549
14 16 63,65 15,71 265,20 3,771
15 15 59,67 16,76 248,63 4,022
16 14 55,69 17,96 232,05 4,309
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Table 3 — Nominal Channel clock and wobble groove timing for Type WORM media
at rotational frequency of 35,0 Hz

Band | Sectors per Channel Channel Wobble Wobble
revolution clock clock frequency period
frequency period T (kHz) (us)
(MHz) (ns)
0 28 119,25 8,39 496,86 2,013
1 27 114,99 8,70 479,12 2,087
2 26 110,73 9,03 461,37 2,167
3 25 106,47 9,39 443,63 2,254
4 24 102,21 9,78 425,88 2,348
5 23 97,95 10,21 408,14 2,450
6 22 93,69 10,67 390,39 2,562
7 21 89,43 11,18 372,65 2,684
8 20 85,18 11,74 354,90 2,818
9 19 80,92 12,36 337,16 2,966
10 18 76,66 13,04 319741 3,131
11 17 72,40 13,81 301,67 3,315
12 16 68,14 14,68 283,92 3,522
13 15 63,88 15,65 266,18 3,757
14 14 59,62 16,77 248,43 4,025
15 13 55,36 18,06 230,69 4,335
Table 4 — Physical Block’Address layout of Type RW Media
Band | Recording Number of Radius PBA numbers PBA numbers
Tracks per PBAs (mm) on Land Recording on Groove Recording
band per band Track Track
0 4 592 137 760 62,50 to 60,66 0 to 68 879 68 880 fo 137 759
1 5478 158 862 60,66 to 58,47 137 760 to 217 190 217 191(to 296 621
2 5448 152 544 58,47 to 56,29 296 622 to 372 893 372 894(to 449 165
3 5420 146 340 56,29 to 54,12 449 166 to 522 335 522 336(to 595 505
4 5390 140 140 54,12 to 51,97 595 506 to 665 575 665 576(to 735 645
5 5362 134 050 51,97 to 49,82 735 646 to 802 670 802 671|to 869 695
6 5332 127 968 49,82 to 47,69 869 696 to 933 679 933 680(to 997 663
7 5302 121 946 47,69 to 45,57 997 664 to 1 058 636 1058 637|to 1 119 609
8 5274 16028 45,57 t0 43,46 19610t 177 623 177624 to 1 235 637
9 5244 110 124 43,46 t0 41,36 | 1235638to 1290699 | 1290 700 to 1 345 761
10 5214 104 280 41,36 t0 39,28 | 1345762 to 1 397 901 1397 902 to 1 450 041
11 5186 98 534 39,28 t0 37,20 | 1450042 to 1499 308 | 1499 309 to 1548 575
12 5156 92 808 37,2010 35,14 | 1548 57610 1594 979 | 1594 980 to 1 641 383
13 5128 87 176 35,14 t0 33,09 | 1641 384 to 1 684 971 1684 972 to 1 728 559
14 5098 81 568 33,09t0 31,05 | 1728 560to 1769 343 | 1769 3441to 1810 127
15 5068 76 020 31,05t029,02 | 1810 128to 1848 137 | 1848 138to 1886 147
16 5058 70 812 29,0210 27,00 | 1886 1481to 1921553 | 1921554 to 1 956 959
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Table 5 — Physical Block Address layout of Type WORM Media

Band | Recording Number of Radius PBA numbers PBA numbers
Tracks PBAs (mm) on Land Recording on Groove Recording
per band per band Track Track

0 6 976 195 328 62,50 to 59,92 0 to 97 663 97 664 to 195 327

1 6 066 163 782 59,92 to 57,67 195 328 to 277 218 277 219 to 359 109

2 6 044 157 144 57,67 to 55,44 359 110 to 437 681 437 682 to 516 253

3 6 024 150 600 55,44 to 53,21 516 254 to 591 553 591 554 to 666 853

4 6/002 144 048 53,21 to 50,99 666 854 to 738 877 738 878 to 810.901

5 5982 137 586 50,99 to 48,78 810 902 to 879 694 879 695 10.948 487

6 5960 131120 48,78 to 46,57 948 488 to 1 014 047 1014 048to 1 079 607

7 5940 124 740 46,57 t0 44,37 | 1079608to 1141977 | 1141978 to 1204 347

8 5918 118 360 44,37 t0 42,18 | 1204 348 to 1 263 527 , (1263 528 to 1 322 707

9 5898 112 062 42,1810 40,00 | 1322708to 1378 738\ 1378739 to 1434 769

10 5876 105 768 40,00t0 37,83 | 1434 770to 1487653 | 1487 654 to 1540 537

11 5856 99 552 37,83t103566 | 15405381t01590313 | 1590314 to 1640 089

12 5834 93 344 3566 to 33,50 | 164009016 1686 761 1686 762 to 1 733 433

13 5814 87 210 33,50t031,35 | 17334341t01777038 | 1777 039to 1820 643

14 5794 81116 31,3510 29,21 |.4.820 644 to 1 861 201 1861 202 to 1 901 759

15 5960 77 480 29,21 t0 27,005t 1901 760to 1940499 | 1940500 to 1979 239

14.3 Sectors$ with Mirror Area

Sectors that include a Mirror Area shalllbe as specified in table 6 for Type RW media and in table 7 for Type

WORM media

Sectors with a|Mirror Area span ‘3_complete Physical Tracks in each of three different bands located near the
outer, middle, and inner diameter of the disk.

Table 6 — Location of sectors with Mirror Area for Type RW media

Band Physical Track numbers | PBA numbers on Groove Recording Track IDG
200 to 202 74 880 to 74 969
8 21162 to 21 164 1177 624 t0 1 177 689
16 42 9751042 977 1937 360 to 1 937 401

Table 7 — Location of sectors with Mirror Area for Type WORM media

Band Physical Track numbers | PBA numbers on Groove Recording Track IDG
0 200 to 202 103 264 to 103 347
8 24 497 to 24 499 1263 528 to 1 263 587
15 46 572 to 46 574 1961 040 to 1 961 078

46
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14.4 Radial alignment

The Headers of the sectors in each band shall be radially aligned in such a way that the distance between the
first Channel bits of sectors in adjacent Physical Tracks shall be less than 3 Channel bits.

The wobble groove in each band shall be radially aligned in such a way that the phase difference of the
wobble displacement for adjacent grooves shall be less than 3 Channel bits.

The Mirror Area, when present in a sector, shall be radially aligned in such a way that the distance between
the first Channel bits of the Mirror Area in the adjacent Physical Tracks that also contain a Mirror Area shall be
less than 3 Channel bits.

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

15 Sector format

15.1 $ector layout

The Preformatted Header area of each sector consists of 1 892 Channéel bits (see figure 18).
Sector$ shall have one of the two layouts shown in figure 19 and figure 20 depending on the mgdia Type, RW
or WORM. The media Type is specified by the cartridge media identification sensor holes (sge 10.5.8), and
also inglicated by byte 23 of the SDI sectors (see 17.4.4).

In the Preformatted Header area, each data bit shall be represented by 6 Channel bits. In the Data field area,
8-bit bytes shall be represented by 12 Channel bits. (See clause 16).
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Number of Channel bits

Preformatted Header for Land Recording Track

IDLO

QWML

Blank

IDLA

Blank

IDL2

Blank

294

64

358

294

294

294

294

Total Channel bits= 1892

Number of Channel bits

Preformatted Header for Groove Recording Track

Blank

IDGO

QWMG

Blank

IDG1

Blank

IDG2

358

294

64

294

294

294

294

Total Channel bits = 1892

Number of Channel bits

IDL, IDG = IDLO, IDEA, IDL2, IDGO, IDG1, IDG2

IDL, IDG

AM

ID

36

258

Total Channel bits = 294

Higure 18 — Preformatted Header format for Type RW and Type WORM media

Gap Guard1: VFO1 | Sync | Datafield | PA | Guard2 | Buffer || TA
Preformatted
Header
Number of Channel bits per field
1892 141 367 -N 960 48 118 224 12 | 240+ N 504 12
+M+N -M-N

Total Channel bits = 122 400

M=0to 127, N=0to 127 (See 15.5, 15.6, and 15.12)

Figure 19 — Sector format for Type RW media
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Preformatted Gap VAP VFO1 | Sync Data field PA Buffer TA
Header
Number of Channel bits per field
1892 141 255 840 48 118 224 12 256 12
Total Channel bits = 121 680
Figure 20 — Sector format for Type WORM media

15.2 IBL, IDG
There ghall be six IDL, IDG fields in the Preformatted Header designated as IDLO, IDLY, IDL2, IDGO, IDG1,
and ID{G2. The position of the six fields shall be as follows:

IDLO, IDL1, and IDL2 Located on the centreline of the Land Recording Track with| a tolerance of

The fofmat of these six fields shall be identical and shall contain AM and ID sub-fields (see figur

15.2.1

The Address Mark shall consist of an embossed pattern that does not occur elsewhere in th
intended to give the drive STOB bit synchronization (see 16.1) for the following ID fieldl. It shall have

field is
length

+5nm

of £ 5 nm

Address Mark (AM)

bf 36 Channel bits with the following pattern:

12T 4T 4T 4T 4T 4T

e 18).

4T

space

mark

Figure 21 — Address Mark field pattern

15.2.2

1D

IDGO, IDG1, and IDG2 Located on the centreline of the Groove Recording Track with a tolerance

e ID field. The

The six ID fields shall each contain the PBA number and CRC bytes. Each field shall consist of six bytes with
the following contents:

1st byt

e:
Bits 7 to 3 Shall all be assumed to be ZEROs for CRC calculation, but not recorded in the ID
field.
Bit 2 Shall specify the groove or land type of ID field, IDG or IDL.

When set to 0 it shall mean an IDG field (IDGO, IDG1, or IDG2).

When set to 1 it shall mean an IDL field (IDLO, IDL1, or IDL2).
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Bits 1 and 0

Shall specify the ID number.
When set to 0 it shall mean the IDO field (IDLO or IDGO).
When set to 1 it shall mean the ID1 field (IDL1 or IDG1).

When set to 2 it shall mean the ID2 field (IDL2 or IDG2).

2 byte: This byte shall be the 8 most significant bits of the PBA (PBA23_1¢).

3" byte: This byte shall be the next 8 most significant bits of the PBA (PBA15.g).

4™ pyte: This Y

5" and 6™ byt
(see Annex F)

The most sign

The 43 ID datd

15.3 Blank f|

There shall be

15.4 Quadrature Wobble Marks (QWM)

This field of th¢ Preformatted Header shall consist of 64 Channel bits following the IDO field (IDLO or ID

The QWM field

Pattern A:

Pattern B:

The QWML fi
tolerance of 4
Recording Tra

The QWM pat
of relative amp

50

yte shall be the 8 least significant bits of the PBA (PBA7_g).

ps: These two bytes shall specify a 16-bit CRC computed over the first four bytes of th

ficant bit of each byte shall be recorded first.

bits shall be encoded into 258 Channel bits as defined in 16.1.

elds

Blank fields, with no marks, in the Preformatted Header as shown in figure 18.

shall consist of long marks with two different patterns as shown on figure 22:

Pattern A shall be located onall ' even numbered Physical Tracks beginning Physicg
number 0. Pattern A shall start'with PBA number 0.

Pattern B shall be located on all odd numbered Physical Tracks beginning with P
Track  number 1.

bld following IDLO. shall be aligned with the centreline of the Land Recording Track
5 nm. The QWMG field following IDGO shall be aligned with the centreline of the
ck with a tolerance of £ 5 nm.

ern coeuldbe used by the drive for control of radial tracking offset (based on the measu
litudes of read signal of these patterns, see Annex X).

is field

50).

| Track

hysical

with a
Sroove

rement
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Pattern A
| 16T 16T 16T 16T |
| |
space
mark
Pattern B
| 32T 32T |
| |
Space
mark
Figure 22 — Quadrature Wobble Mark field patterns
15.5 Gap

There ghall be a Gap field in each sector. The length of the Gap field.is.variable for Type RW m
for Tyge WORM media. The Gap field is the first field after the Preformatted Header and gives
time fof processing after it has finished reading the Header.

The lenpgth of the Gap field shall be equal to 141 + M + N Channel bits for each sector of Type R

values

M

NF 0to 127.

M and
purpos|
disk. V|

The length of the Gap field shall'be equal to 141 Channel bits for each sector of Type WORM m

The co

15.6 (¢

There
Type V|

of Mand N are:

=0to 127

N shall be determined by the Start-Position Shift (SPS) random signal generator (see
e of changing the length of the gapfield is to vary the physical location of the start of dat
arying the start position extends-the number of rewrite cycles for Type RW recording lays

htent of the Gap field'is not specified, and shall be ignored in interchange.

Guard

shall bexGuard fields in each sector of Type RW media. These fields are not included
ORM media.

edia, and fixed
the drive some

AW media. The

Annex Y). The
A written to the
r materials.

edia.

for sectors of

The GuardTand GuardZ fields shall be variable in length Trom 24U 10 56/ Lhannel DITS:

- The length of the Guard1 field shall be equal to 367 — N Channel bits.

- The length of the Guard2 field shall be equal to 240 + N Channel bits.

where N is a value from 0 to 127 determined by the SPS random signal generator (see Annex Y).

The Guard fields shall be written with the following patterns
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Guard1
010101010101 0101010101
W __Total =367 - N
Channel bits
Guard2
010101010101 0101010101
L __ Total = 240 +N.
Channel bits

The contents d

15.7 Verify g

There shall be
RW media.

The VAP field
been previous

The VAP field
Channel bit sp
4T space patte
written at diffe
VAP field prior|

space

Figure 23 — Guard field patterns

f the Guard fields shall be ignored in interchange.

nd Protect (VAP)

a VAP field in each sector of Type WORM media. This figld is not included for sectors

shall be equal to 255 Channel bits in length. The VAP field is intended to detect a sec
y written and verified, and protect such sectors.ftom accidentally being over-written.

, if written, shall contain 240 Channel bits*of 4T marks and 4T spaces terminated i

rn and the beginning of the VFO1 fieldo This buffer is necessary since VFO1 and VAP fig
ent times. The terminating space also provides some processing time for the drive to ch
to writing.

| 240T

15T

pf Type

tor has

nai15

ace (see figure 25). The terminating space allows a buffer between the end of the 4T mark and

Ids are
eck the

0o0o01©0)0010001000 10001 00

ark

Figure 24 — VAP field pattern

The VAP field shall be read immediately prior to writing any data to a sector. If the VAP field is detected as
being written, the write of the sector shall be terminated before the beginning of VFO1.

The VAP field shall only be written during the first optional verify pass of the data. The VAP field shall not be
written during any other condition or operation.

15.8 VFO1, VFO2

There shall be two fields (see figure 25) designated VFO1 (see 15.1) and VFO2 (see 15.10) to synchronize

the VFO.

These fields shall be written by the drive when data is recorded in the sector.

52
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VFO1
o1001001001001 ... 10010010
Total Channel bits: 960 for Type RW media; 840 for Type WORM media
VFO2
o1001001001001 ... 10010010
Total Channel bits: 600 (for Type RW and Type WORM media)
Figure 25 — VFO1, VFO2 field patterns
15.9 $ync

The Sync field is intended to allow the drive to obtain byte_synchronization for the following Pata field. The
Sync field content is unique and does not exist elsewhere-in.data. It shall have length of 48 Channel bits and
be recorded with the bit pattern

01d 000 001 000 000 010 000 000 010 000,000 010 00O 000 100 000

15.10 | Data field

The D4ta field is intended for recording user data. It shall consist of 9 852 bytes comprising:
8 192 user bytes,

1 232 bytes for Contrel, CRC, ECC,

124 bytes for Resync,

P49 bytes for'Reference,

60 bytessfor VFO2,

4 bytes for Extra Sync, and

1 byte for Extra Reference.

All bytes in the Data field except Resync, Reference, VFO2, Extra Sync, and Extra Reference fields shall be
scrambled in accordance with Annex G.

The disposition of these bytes in the Data field shall be as specified in Annex H.

The Data field shall be encoded into Channel bits as defined in 16.2.
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15.10.1

User data bytes

These bytes are at the disposal of the user for recording information. There shall be 8 192 such bytes per

sector.

15.10.2 CRC and ECC bytes

The Cyclic Redundancy Code bytes and Error Correction Code bytes are used by the error detection and
correction system to rectify erroneous data. The ECC shall be a Reed-Solomon code of degree 32.

The computation of the check bytes of the CRC and ECC shall be as specified in Annex H.

15.10.3 Con

There shall be
field shall be a

The first 4 bytsg

The second 4
the sector.

The remaining
Information R¢g

15.10.4 Res)

The Resync b
specifies the R

The Resync fig

15.10.5 Refdrence byte

The Referencs
bytes may als

rol bytes

12 Control bytes written after the user data bytes. The location of the Control bytes’in th
5 specified in Annex H.

s (P1) shall be recorded with the 4 bytes Logical Block Address (LBA) ofithe sector.
pytes (P2) shall be recorded with the 4 bytes Physical Block Address (PBA) from the ID

4 bytes (P3) shall be recorded with the 4 bytes Drive Information Record (DIR). Th
cord shall be used as specified in Annex I.

ync bytes

tes enable a drive to regain byte synchronization after a large defect in the Data field. A
esync bytes and the criteria for selection of which of the two patterns is to be used.

Ids shall be inserted among the rest of the bytes of the Data field as specified in Annex H.

byte provides 3T read signalamplitude information for the drive data decoder. The Re
b be used to detect data‘dropout conditions and identify the location for application of

e Data

field of

e Drive

nnex J

lerence

rasure

ECC correction.

Ties the Reference byte. The Reference fields shall be inserted among the rest of the D4ta field

Annex H.

Annex J speci
as specified in

15.11 Postamble (PA)

The PA field ghallbave a nominal length of 12 Channel bits which shall be used for RLL(1,7) closun
field shall be ehcoded with the data h\l/fn (FF) and end in a space

e. This

15.12 Buffer

The Buffer field is used to accommodate the various system tolerances. Causes of variation are as follows:
Header-to-Header spacing as specified in 14.1 and the actual length of the written data as determined by the
runout of the track, speed variation of the disk, and wobble groove PLL timing error.

The length of the Buffer field shall be variable and depends on the length of the SPS random signal generator
values M and N for Type RW media, and shall equal 504 — M — N Channel bits.

The length of the Buffer field shall be fixed for Type WORM media, and shall equal 256 Channel bits.

The minimum Buffer field length is approximately 0,2 % of the total sector length.

54 © ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=615911d87cf64ee3757b5cc71ff62ff7

15.13

ISO/IEC 17345:2006(E)

Transition Area (TA)

This area is used for transition from the grooved areas to embossed Headers and shall be equal in length to
12 Channel bits. This area shall not contain user information.

16 Recording codes

16.1 Preformatted Header

The 43 data bits in each of the six ID fields shall be encoded into Channel bits on the disk using the Six Times

Overssd

All othgr Preformatted Header fields in a sector have already been defined in terms of Channel

16.2 Data field

The 8-

H. Chgnnel bits in the Data field shall be decoded into information bits according to table 9 an

other f

mark im a manner.$uch that the edge between a mark and a space or a space and a mark co

Chann

The re
known

mpied Bi-Phase (STOB) as defined i figure 26:

| 3T 3T

Dits.

Bit = ZERO
space

mark

Bit = ONE
space

mark

Figure 26 — STOB bit patterns

it bytes in the Datafield shall be encoded into Channel bits on the disk according to tab
elds in the Data'field have already been defined in terms of Channel bits. Write pulses s
bl bit that-is@ ONE.

cording*code used to record all data in the Data fields of the disk shall be the run-leng

e 8 and Annex
d Annex H. All
hall produce a
rresponds to a

th limited code

aSRLL(1,7) as defined in tables 8 and 9.
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Table 8 — Encoding of input bits to Channel bits

Preceding Channel bit Current input bits Channel bits Group
RLL(1,7)

0 01 100 A

01 000 A
X 10 010 A
0 11 101 A
1 11 001 A
0 00 01 100 001 B
1 00 01 000 001 B
0 0010 100 000 B
1 0010 000 000 B
X 00 11 010 001 B
X 00 00 010 000 B

The coding shgll start at the first bit of the first byte of the field to be converted. The preceding Chann

the first byte is|

Basically two input bits translate into three Channel bits (group:A). However, if the two input bits are|

assumed to be ZERO.

ZERO, then the next two input bits are also evaluated, and the four input bits translate into six Chan

(group B).

el bit to

ZERO
hel bits

Resync and Reference fields shall be ignored for engoding of the input data. Resync and Referenc¢ bytes

must be insertgd into the Channel bit data at the proper locations after encoding.

The insertion pf the Resync and Reference fields does not effect closure of the RLL(1,7) encoded data.
Closure of the |ast data byte occurs in the :RPAfield.
Table 9 —\Decoding of Channel bits to information bits
Preceding Channel bits | Carrent Channel bits | Following Channel bits | Decoded information bits
XX 010 00 00
XX 010 01 0r10 10
01 000 00 00
01 000 01o0r10 01
10 000 XX 00
00 000 XX 10
XX 100 00 00
XX 100 01 0r10 01
00 001 XX 01
010r10 001 XX 11
XX 101 XX 11

Resync and Reference fields shall be ignored for decoding of channel data. Resync and Reference bytes
must be removed from the Channel bit data at the proper locations prior to decoding.
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17 Formatted Zone

17.1 General description of the Formatted Zone

The Formatted Zone contains all information on the disk relevant for data interchange. This information
comprises embossed tracking provisions, embossed Headers, and possibly user written data. In this clause
the term "data" is reserved for the content of the Data field of a sector, which, in general, is transferred to the

host.

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

17.2 I])ivision of the Formatted Zone

The Fg

These [zones shall correspond to PBA numbers indicated in table 11 for Type RW\media and ta

WORM

The dimensions are given as reference only, and are nominal locations. Fhe  tolerance on the |
numbef O is specified in 14.2. The tolerances on the other radii are détermined by the toleran
pitch ap specified in 13.5.

PBA n

rmatted Zone shall be divided into zones at the radius values specified by table 10:

media.

imbers not listed in table 11 and 12 are used to provide boundary guard tracks betwsg

ble 12 for Type

bcation of PBA
e on the track

ben bands and

buffer fracks between recording zones. These sectors shallot'be recorded by the media manyfacturer or the

drive s

The en

ystem.

tire Formatted Zone shall be reflective and haye the same recording layer.
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Table 10 — Layout of the Formatted Zone by radius

Formatted Zone Radius (mm)

Type WORM media

Type RW media

Band

Band

Lead-in

o

62,50 to 62,18

62,50 to 62,20

User Zone 0

62,18 to 60,71

62,20 to 59,96

Outer Read Focus Offset

60,71 to 60,71

59,96 to 59,96

Outer Read Reference 60,71 to 60,71 59,96 to 59,96
Outer Manufacturer 60,71 to 60,67 59,96 to 59,92
User Zone 1 60,66 to 58,47 59,92 to 57,68
User Zone 2 58,47 to 56,30 57,67 to 55,44
User Zone 3 56,29 to 54,13 55,44 10.53,21
User Zone 4 54,12 to0 51,97 53,2110 50,99
User Zone 5 51,97 to 49,83 50,99 to 48,78
User Zone 6 49,82 to 47,69 48,77 to 46,57
Outer SDI 47,69 to 47,69 46,57 to 46,57
Outer DDS 47,69 to 47,69 46,57 to 46,57

User Zone 7 (including DMA) 47,69 to 45,58 46,57 to 44,38
Inner SDI 45,58 to 45,58 44,38 to 44,38

Inner DDS 45,58 to 45,58 44,38 to 44,38

PDL3 45,58 t0 45,57 44,38 to 44,37

User Zone 8 45,570t0 43,57 44,37 to 42,81

Midd

e Read Focus Offset

43,57 to 43,56

42,81 to 42,81

Mid

Hle Read Reference

43,56 to 43,56

42,8110 42,80

Write Power Calibration

43,56 to 43,52

42,80 t0 42,24

OO0 |00 |0 |0 |0 |IN|N|N|N|N[N/ojo|d|wWw|IN||JO|O|O |O

Dol |a|lo|ew|w|ow|ow|o NNV N|[NAN [ |o|slw v |lo|jo|o|o|o

Middle Manufacturer 43,52 t0 43,46 42,24 10 42,18
User Zone 9 43,46 to 41,37 42,18 to 40,00
User Zone 10 10 41,36 to 39,28 40,00 to 37,83
User Zone 11 11 39,28 to 37,21 37,82 to 35,66
User Zone 12 12 37,20 to 35,14 35,66 to 33,50
User Zone 4.3 13 35,14 to 33,09 33,50 to 31,35
User Zone\14 14 33,09 to 31,05 14 31,35 to 29,21
UserZone 15 15 31,05 to 29,03 15 29,20 to 28,27
UserZone 16 16 29,02 to 28,37
InnerReadFocus Offset 6 2837102837 5 2827102827
Inner Read Reference 16 28,37 to 28,37 15 28,27 to 28,27
Inner Manufacturer 16 28,37 t0 28,28 15 28,27 t0 28,18
Lead-out 16 28,28 to 27,00 15 28,18 to 27,00
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Table 11 — Layout of the Formatted Zone by Physical Block Address for Type RW media

Formatted Zone

Band

PBA numbers on
Land Recording Track

PBA numbers on
Groove Recording Track

Lead-in

0 to 11 999

68 880 to 80 879

User Zone 0

12 000 to 67 079

80 880 to 135 959

Outer Read Focus Offset

67 080 to 67 169

135 960 to 136 049

Outer Read Reference

67 170 to 67 259

136 050 to 136 139

Outer Manufacturer

67 290 to 68 789

136 170 to 137 669

User Zone 1 137 847 to 217 103 217 278 to 296 534
User Zone 2 296 706 to 372 809 372 978 10449 081
User Zone 3 449 247 to 522 254 522 41710595 424
User Zone 4 595 584 to 665 497 665 654 to 735 567
User Zone 5 735 721 to 802 595 802 746 to 869 620
User Zone 6 869 768 to 933 607 933 752 to 997 591
Outer SDI 997 733 to 977 755 1058 706 to 1058 728
Outer DDS 997 756 to 997 778 1058 729 to 1 058 751
Uger Zone 7 (including DMA) 997 779 to 1 058 383 1058 752 to 1119 356
Inner SDI 1058 384 to 1 0568406 1119357 to 1119 379
Inner DDS 1058 407 ta’1 058 429 1119 380 to 1119 402
PDL3 (Groove only) 1119403 to 1[119 540
User Zone 8 1119:676to 1 174 741 1177 690 to 1232 755

Middle Read Focus Offset

11747742 to 1 174 807

1232756 to 1232 821

Middle Read Reference

1174 808to 1174 873

1232 822 to 132 887

Write Power Calibration

1174 896 to 1 175 995

1232910 to 1234 009

Middle Manufacturer

1176 018 to 1 177 557

1234 032 to 1235 571

@) |00 |0 |® N[N [N[N[N[Nojo|dh{W|N~O|lO|O|O |O

User Zone 9 1235701 to 1290 636 1290 763 to 1345 698
User Zone 10 10 1345 822 to 1 397 841 1 397 962 to 1 449 981
User Zone 11 11 1450 099 to 1 499 251 1499 366 to 1p48 518
User Zone 12 12 1548 630 to 1 594 925 1595 034 to 1641 329
User Zone A3 13 1641 435t0 1684 920 1685 023 to 1[728 508
User Zone 14 14 1728 608 to 1 769 295 1769 392 to 1810 079
UserZone 15 15 1810173 to 1 848 092 1848 183 to 1886 102
UserZone 16 16 1886 190 to 1 897 515 1921 596 to 1 P32 921
nnerRead Focus Offset 16 1897 516 to 1 897 557 1932922 to 1 P32 963
lAner Read Reference 186 1897 558 to 1 897 550 1.932 964 to0. 11933 005
Inner Manufacturer 16 1897 614 to 1 899 153 1933 020 to 1 934 559
Lead-out 16 1899 154 to 1 921 553 1934 560 to 1 956 959
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Table 12 — Layout of the Formatted Zone by Physical Block Address for Type WORM media

Formatted Zone Band PBA numbers on PBA numbers on
Land Recording Track Groove Recording Track

Lead-in 0 0to 11 199 97 664 to 108 863

User Zone 0 0 11 200 to 95 983 108 864 to 193 647

Outer Read Focus Offset 0 95 984 to 96 067 193 648 to 193 731

Outer Read Reference 0 96 068 to 96 151 193 732 to 193 815

Outer Manufacturer 0 96 180 to 97 579 193 844 to 195 243

UgerZone t f 195240910 277 137 277-30010359028

User Zone 2 2 359 188 to 437 603 437 660 to 516175

User Zone 3 3 516 329 to 591 478 591 629 to 666778

User Zone 4 4 666 926 to 738 805 738 95010°810 829

User Zone 5 5 810 971 to 879 625 879 764 to 948 418
User Zone 6 6 948 554 to 1 013 981 1014114 to 1 079 541
Duter SDI 7 1079671 to 1079 691 1:142 041 to 1 142 061
Quter DDS 7 107969210 1079712 1142 062 to 1 142 082
User Zong 7 (including DMA) 7 1079713 to 1 141 746 1142 083 to 1 204 116
nner SDI 7 1141 747 to 1 14\767 1204 117 to 1 204 137
[nner DDS 7 1141768 to 1\:1441 788 1204 138 to 1 204 158
PDLJ (Groove only) 7 1204 159 to 1 204 284
User Zone 8 8 1 204,408 to 1 246 607 1263 588 to 1 305 787
Middle Read Focus Offset 8 1,246 608 to 1 246 667 1 305 788 to 1 305 847
Middle Read Reference 8 1246 668 to 1 246 727 1305848 to 1 305 907
Write Hower Calibration 8 1246 748 to 1 262 047 1 305 928 to 1 321 227
Middle Manufacturer 8 1262 068 to 1 263 467 1321 248 to 1 322 647
User Zone 9 9 1322 765to 1 378 681 1378796 to 1434 712
User Zone 10 10 1434 824 to 1 487 599 1487 708 to 1 540 483
Uger Zone 11 11 1 540 589 to 1 590 262 1 590 365 to 1 640 038
User Zone(12 12 1640 138 to 1686 713 1686 810 to 1 733 385
User Zone 13 13 1733479101776 993 1777 084 to 1 820 598
UserZone 14 14 1820 686 to 1 861 159 1861 244 to 1 901 717
User Zone 15 15 190179910 1918 178 1940 539 to 1 956 918
Inner Read Focus Offset 15 1918 179to 1918 217 1956 919 to 1 956 957
Inner Read Reference 15 1918 218 to 1 918 256 1 956 958 to 1 956 996
Inner Manufacturer 15 1918 270 to 1 919 699 1957 010 to 1 958 439
Lead-out 15 1919 700 to 1 940 499 1958 440 to 1 979 239

17.2.1 Lead-in Zone

The Lead-in Zone shall be used for positioning purposes only. The Lead-in Zone shall comprise 800
Recording Tracks.
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Read Focus Offset (RFO) Zones

There shall be an Outer, Middle, and Inner Read Focus Offset Zone on each side of the disk. They are
intended to allow drives to adjust the focus offset to the optimal read conditions for the disk.

The Read Focus Offset Zones shall be recorded by the media manufacturer, and shall not be written or
modified by the drive system. All three of the Read Focus Offset Zones shall contain identical test data
patterns as specified in 17.3.

The recorded data marks shall satisfy the requirements for signals specified in clause 25.

17.2.2

The Ouiter Read Focus Offset Zone shall be located in Band 0.

The Oliter Read Focus Offset Zone shall comprise 6 Recording Tracks.

17.2.2

The Mi

The Mi

17.2.2,

The In
WORM

The Inper Read Focus Offset Zone shall comprise(6-Recording Tracks.

17.2.3

There
to allov

The Rg
by the

The re

17.2.3.

1 Outer Read Focus Offset Zone

2 Middle Read Focus Offset Zone
ddle Read Focus Offset Zone shall be located in Band 8.

ddle Read Focus Offset Zone shall comprise 6 Recording Tracks.

3 Inner Read Focus Offset Zone

ner Read Focus Offset Zone shall be located in Band 16 for Type RW media and in Ba
media.

Read Reference Zones

shall be an Outer, Middle, and Inner Read Reference Zone on each side of the disk. Theq
drives to quantify the read. performance (byte error rate) and PLL jitter.

ad Reference Zones shall’'be recorded by the media manufacturer, and shall not be writ

corded data marks shall satisfy the requirements for signals specified in clause 25.

1 OuterRead Reference Zone

The Ot||ter Read Reference Zone shall be located in Band 0.

nd 15 for Type

y are intended

en or modified

drive system. All thrée of the Read Reference Zones shall contain identical test dgta patterns as
specifigd in 17.3.

The Outer Read Reference Zone shall comprise 6 Recording Tracks.

17.2.3.

The Mi

The Mi

17.2.3.

2 Middle Read Reference Zone
ddle Read Reference Zone shall be located in Band 8.

ddle Read Reference Zone shall comprise 6 Recording Tracks.

3 Inner Read Reference Zone

The inner Read Reference Zone shall be located in Band 16 for Type RW media and in Band 15 for Type
WORM media.
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The Inner Read Reference Zone shall comprise 6 Recording Tracks.

17.2.4 Manufacturer Zones

There shall be an Outer, Middle, and Inner Manufacturer Zone on each side of the disk. They are provided to
allow the media manufacturers to perform tests on the disk, including read and write calibration operations, in
areas located away from that intended for user recorded information. The sectors contained in the
Manufacturer Zones may be used at the discretion of the media manufacturer.

The Manufacturer Zones are intended for quality tests by the media manufacturer. They should not be used
by drives and shall be ignored in interchange.

17.2.41 OutLr Manufacturer Zone
The Outer Manufacturer Zone shall be located in Band 0.

The Outer Manufacturer Zone shall comprise 100 Recording Tracks.

17.2.4.2 Middle Manufacturer Zone
The Middle Mgnufacturer Zone shall be located in Band 8.

The Middle Mgnufacturer Zone shall comprise 140 Recording Tracks.

17.2.4.3 Inn¢r Manufacturer Zone

The Inner Manufacturer Zone shall be located in Band 16 for diype RW media and in Band 15 for Type WORM
media.

The Inner Manufacturer Zone shall comprise 220 Recording Tracks.

17.2.5 SDI Zonhes

The two, Outgr and Inner, SDI Zones aon(each side of the disk shall be used for recording Specific Disk
Information (sge 17.4).

The SDI Zones shall consist of se¢toers recorded by the same modulation method and format as is usedl in the
User Zone (seg clauses 15 and-16).

17.2.5.1 Outer SDI Zone

The Outer SDI|Zone shall be located near the outer radius of Band 7.

The Outer SDI| Zene shall comprise 2 Recording Tracks.

17.2.5.2 Inner SDI Zone
The Inner SDI Zone shall be located near the inner radius of Band 7.

The Inner SDI Zone shall comprise 2 Recording Tracks.

17.2.6 DDS Zones

The two, Outer and Inner, DDS Zones on each side of the disk shall be used for recording the Disk Definition
Structure (see 18.5).
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The DDS Zones shall consist of sectors recorded by the same modulation method and format as is used in
the User Zone (see clauses 15 and 16).

17.2.6.

1 Outer DDS Zone

The Outer DDS Zone shall be located near the outer radius of Band 7.

The Outer DDS Zone shall comprise 2 Recording Tracks.

17.2.6.

The Infer DDS Zone shall comprise 2 Recording Tracks.

17.2.7

The PIDL3 Zone shall be located near the inner radius of Band 7.

The PIL3 Zone shall be used to record a redundant version of the two Prithary Defect Lists (PL
that ar¢ contained in the Defect Management Area (see 18.4).

The PIDL3 Zone shall comprise 6 Groove Recording Tracks. The-% adjacent Land Recording T
be recorded.

17.2.8

The W
not be

The W

The W
Recorg

For Ty,

in a random way, so as to ensure a gradual degradation of the entire Write Calibration Zone du

2 Inner DDS Zone

PDL3 Zone

Write Power Calibration Zone

rite Power Calibration Zone is intended for tests to enable a drive to optimize its write p
used by media manufacturers.

rite Power Calibration Zone shall be {ocated in Band 8.

rite Power Calibration Zone shall comprise 100 Recording Tracks for Type RW me
ing Tracks for Type WORM media.

be RW media, the tracks and sectors used for testing should be chosen from the Write C

DL1 and PDL2)

racks shall not

ower and shall

dia and 1 530

alibration Zone
e to use. Then

each trfack in this zone will remain representative for the characteristics of the tracks in the Usgr Zones of the
disk.

For Type WORM\mMedia, the sectors should be used sequentially by PBA for Land Recording Tracks until
depleted, and\then followed sequentially by PBA for Groove Recording Tracks within the Wfite Calibration
Zone.

The retemmended-write-pewer-calibration-datatest-patternis-speeifiedHr4-7+3-

The Write Power Calibration Zone shall be ignored in interchange.

17.2.9 User Zones

The Data fields in the User Zones shall contain user written data in the format of clause 15. The layout of the
User Zones and their sub-divisions is specified in clause 18.

17.2.10 Lead-out Zone

The Lead-out Zone shall be used for positioning purposes only. The Lead-out Zone shall comprise 3 200
Recording Tracks.
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17.3 Drive test data patterns

The test patterns used to perform drive calibration for optimal read and write performance are listed in table 13.
The purpose of the test patterns is to generate specific encoded channel patterns that can be used to evaluate
read signal characteristics.

The test data patterns used in the Read Focus and Read Reference zones shall be as specified in table 13.
They shall be written under the following special conditions:

— Test sectors shall be written with data scrambler and ECC disabled/enabled as shown on table 13.

— The_Control bytes, CRC bytes. and ECC parity bytes of test sectors shall be written with the test
pattern when ECC is disabled.

— The test user data pattern shall be repeated to fill the entire Data field of test sectors!

The suggested write power calibration test pattern consists of a repeated 8T mark and-8T space without
inserted synchronization fields (Sync and Resync). This is an illegal data pattern for the RLL(1,7) encoder /
decoder. The {est pattern is recorded with varying write power within a single sector-to determine the pptimal
recording power.

Table 13 — Drive Test Zone data patterns

Drive test zopes Write Data ECC User data Encoded
power scrambler pattern channel pattern
. . . (BB BB AA AA AT
Read Focus Offset zones Nominal Disabled Disabled AA AA 00 00) 2T-3T-T
Read Reference zones Nominal Enabled Enabled (00) Pseudo-ranndom
8T- 8T
Write Power [Calibration zone Varying
(suggested)

17.4 SDI Zones usage

The two SDI Zones shall/be recorded using the thermo-optical Phase Change recording method in theg sector
format specifigd in clause*15. The recorded data marks shall satisfy the requirements for signals spegified in
clause 25.

Both of the SI)I"Zenes shall be recorded by the media manufacturer, and shall not be written or modified by
the drive system. Both of the SDI Zones shall contain identical information.

17.4.1 SDI amendment

The SDI Zones shall initially be recorded only in every fourth sector, as shown in tables 14 and 15. The media
manufacturer may use the three unrecorded sectors between the recorded sectors to allow for amendment of
the SDI data. Up to three amendments to the SDI can be made.

The disk drive system shall use the latest amended SDI data, as determined by the sectors that have been

written. Table 14 and 15 list the Physical Block Addresses of the SDI sectors for the initial and amended
cases, for Types RW and WORM media.
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Outer SDI Zone Inner SDI Zone
Initial Amend1 | Amend 2 | Amend 3 Initial Amend1 | Amend 2 | Amend 3
Land PBA numbers Land PBA numbers

997 733 997 734 997 735 997 736 | 1058384 | 1058385 | 1058386 | 1058 387
997 737 997 738 997 739 997 740 | 1058388 | 1058389 | 1058 390 | 1058 391
997 741 997 742 997 743 997744 | 1058392 | 1058393 | 1058394 | 1058 395
997 745 997 746 997 747 997748 | 1058396 | 1058 397 | 1058 398 | 1 058 399
997 749 997 750 997 751 997 752 | 1058400 | 1058 401 | 1058402 | 1 058 403

—6Groove PBAMumbers—————————————Groove PBAMumbers—
058706 | 1058 707 | 1058708 | 1058709 | 1119357 | 1119358 | 1 119 359 1,1(119 360
058710 | 1058711 | 1058712 | 1058713 | 1119361 | 1119362 | 1119863 | 1|119 364
058714 | 1058715 | 1058716 | 1058 717 | 1119365 | 1119366 | 1 119367 | 1|119 368
058718 | 1058719 | 1058720 | 1058721 | 1119369 | 1 119 370 | P19 371 | 1{119 372
058722 | 1058723 | 1058724 | 1058725 | 1119373 | 1119374 [~1 119375 | 1{119 376

Table 15 — SDI Sectors by Physical Block Address for Type WORM media

Outer SDI Zone Inner SDI Zone
Initial Amend1 | Amend 2 | Amend 3 Initial Amend1 | Amend 2 | Amend 3
Land PBA numbers Land PBA numbers
079671 | 1079672 | 1079673 | 1079674 [\4M41 747 | 1141748 | 1141 749 | 1141 750
079675 | 1079676 | 1079677 | 10796781 1141751 | 1141752 | 1141753 | 1141 754
079679 | 1079680 | 1079681 | 1079682 | 1141755 | 1141756 | 1141757 | 1|141 758
079683 | 1079684 | 1079685 | 1079686 | 1141759 | 1141760 | 1141761 | 1|141 762
079687 | 1079688 | 1079689 |\1+079690 | 1141763 | 1141764 | 1141765 | 1|141 766
Groove PBA numbers Groove PBA numbers
142041 | 1142042 | 1142043 | 1142044 | 1204 117 | 1204 118 | 1204 119 | 1|204 120
142045 | 1142046 | 1142047 | 1142048 | 1204 121 | 1204 122 | 1204 123 | 1|1204 124
142049 | 1142 050.| 1142051 | 1142052 | 1204 125 | 1204 126 | 1204 127 | 1|204 128
142053 | 11420547| 1142055 | 1142056 | 1204 129 | 1204 130 | 1204 131 | 1204 132
142 057 | 1142058 | 1142059 | 1142060 | 1204 133 | 1204 134 | 1204 135 | 1204 136
17.4.2 |LBA Control Bytes in SDI sectors
SDI seftofs’shall be recorded with the four LBA Control Bytes (P1) (see 15.10.3) set as follows:

LBA = PBA + (80000000).

SDI sectors are located at fixed PBAs, and shall not be remapped to alternate locations.

17.4.3 Parametric conditions

The media read, write, and erase parameters contained in the SDI Zones shall be determined under the

following conditions:

- Environment: Test environment (see 8.1.1).
- Optical beam: As defined in 9.2.
- Disk rotation: As defined in 9.5.
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17.4.4 Specific Disk Information

SDI sectors shall consist of 8 192 bytes that contain Specific Disk Information as defined in Annex K.

17.5 DDS Zones Usage

The two DDS Zones shall be recorded using the thermo-optical Phase Change recording method in the sector
format specified in clause 15. The recorded data marks shall satisfy the requirements for signals specified in

clause 25.

The media manufacturer shall record both of the DDS Zones during the disk certification process. Both of the
Il contain identical information

DDS Zones s

For Type RW media, the DDS shall be rewritten by the drive system during a format process.

For Type WOR

17.5.1 DDS A

The DDS Zong

mendment

M media, the DDS shall not be written or modified by the drive system after disk)format.

s shall initially be recorded only in every fourth sector, as shown in‘table 16 and 17. The

media

manufacturer may use the three unrecorded sectors between the recorded sectors to allow for amendiment of

the DDS data.

The disk drive
written. Table

Up to three amendments to the DDS can be made.

Table 16 — DDS Sectors by Physical Block Address for Type RW Media

system shall use the latest amended DDS data, as determined by the sectors that hav
6 and 17 list the PBAs of the DDS sectors for the initial and amended cases.

e been

Outer DDS Zone Inner DDS Zone
Initial Amend1 | Amend 2 | Amend 3 Initial Amend 1 | Amend 2 | Amend
Land PBA numbers Land PBA numbers
997 756 997 757 997 758 997759 | 1058407 | 1058408 | 1058409 | 1058410
997 760 997 761 997 762 997763 | 1058411 | 1058412 | 1058413 | 1 058 414
997 764 997 765 997 766 997 767 | 1058415 | 1058416 | 1058 417 | 1 058 418
997 768 997 769 997 770. 997771 | 1058419 | 1058420 | 1058421 | 1058 422
997 772 997 773 99774 997 775 | 1058423 | 1058424 | 1058425 | 1058 426
Groove PBA numbers Groove PBA numbers

1058729 | 1058730 (\1)058731 | 1058732 | 1119380 | 1119381 | 1119382 | 1119 383
1058733 | 1058 734\}1058735| 1058736 | 1119384 |1119385| 1119386 | 1119 387
1058737 | 1058738 | 1058739 | 1058740 | 1119388 | 1119389 | 1119390 | 1119 39
1058741 | 1058742 | 1058743 | 1058744 | 1119392 | 1119393 | 1119394 | 1 119 39%
1058745 | 1058746 | 1058747 | 1058748 | 1119396 | 1119397 | 1119398 | 1 119 399
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Table 17 — DDS Sectors by Physical Block Address for Type WORM Media
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Outer DDS Zone Inner DDS Zone
Initial Amend1 | Amend 2 | Amend 3 Initial Amend1 | Amend 2 | Amend 3
Land PBA numbers Land PBA numbers
1079692 | 1079693 | 1079694 | 1079695 | 1141768 | 1141769 | 1141770 | 1141 771
1079696 | 1079697 | 1079698 | 1079699 | 1141772 | 1141773 | 1141774 | 1141775
1079700 | 1079701 | 1079702 | 1079703 | 1141776 | 1141777 | 1141778 | 1141779
1079704 | 1079705 | 1079706 | 1079707 | 1141780 | 1141781 | 1141782 | 1141783
1079708 | 1079709 | 1079710 | 1079711 | 1141784 | 1141785 | 1141786 | 1 141 787
Groove PBA numbers Groove PBA numbers
T4Z2062Z | T 142063 | 1 142064 | T 142065 | T 204 138 | T 204 139 | T 204 140 [-T]204 141
142066 | 1142067 | 1142068 | 1142069 | 1204 142 | 1204 143 | 1 204 1441|204 145
142070 | 1142071 | 1142072 | 1142073 | 1204 146 | 1 204 147 | 1 204 448 | 1|1204 149
142074 | 1142075 | 1142076 | 1142077 | 1204 150 | 1 204 151 | 1 204152 | 1|204 153
142078 | 1142079 | 1142080 | 1142081 | 1204 154 | 1 204 155 | 1204 156 | 1(204 157

LBA = PBA + (80000000).

18.3 User Area

DDS information

The User Area shall be either:

ayout of the User Zones

18.2 Divisions.of the User Zones

LBA Control Bytes in DDS sectors

General description ofthe User Zones

The log¢ation and size of the User Zones are specified in clause 17.

There shall be 16 bands numbered 0 to 15 for Type WORM media.

DS sector shall be recorded with data bytes.as specified in 18.5.

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

pctors are located at fixed PBAs, and shall not be remapped to alternate locations.

The Uger Zones shall be divided into bands as a result of the ZCAV organization of the disk.

a Rewritable Zone (Type RW media) intended for writing and rewriting of user data

© ISO/IEC 2006 — All rights reserved

pctors shall be recorded with the four LBA Control Bytes (P1).(see 15.10.3) set as follows:

al data capacity of the \User Zones is 15,0 Gbytes per side for both Type RW and Type W

ORM disks.

Each User Zone is further divided into two groups of contiguous PBA numbers, one group for groove tracks,
and one group for land tracks (see tables 18 and 19).
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A contiguous block of Land Recording Track sectors of User Zone 7 shall be included in a Defect

or

a Write Once Read Many Zone (Type WORM media) intended for write once recording of user data.

Management Area (DMA).

The User Area and DMA shall include only the PBA numbers specified in tables 18 and 19.

Sectors in the User Zones that are not specified as part of the User Area or DMA shall not be recorded by

media manufacturers or the drive system.

68

Data Group Sectors per Data Start PBA End PBA
(Band — Land / Groove) Group

0-L 55080 12 000 671079
0-G 55080 80 880 135 959
1-L 79 257 137 847 217103
1-G 79 257 217 278 296 534
2-L 76 104 296 706 372 809
2-G 76 104 372 978 449 081
3-L 73 008 449 247 522 254
3-G 73 008 5220417 595 424
4-L 69 914 595584 665 497
4-G 69 914 665 654 735 567
5-L 66 875 735 721 802 595
5-G 66 875 802 746 869 620
6-L 63 840 869 768 933 607
6-G 63 840 933 752 997 591

DMA (L only) 36,800 997 779 1034 578
7-L 23 805 1034 579 1058 383
7-G 60 605 1058 752 1119 356
8-L 55 066 1119676 1174 741
8-G 55 066 1177 690 1232 755
9-L 54 936 1235701 1290 636
9-G 54 936 1290 763 1345 698
10 — L 52 020 1345 822 1397 841
10=06 52 020 1397 962 1449 981
W-L 49 153 1450 099 1499 251
11-G 49 153 1499 366 1548 518
12-L 46 296 1548 630 1594 925
12-G 46 296 1595 034 1641 329
13-L 43 486 1641435 1684 920
13-G 43 486 1685 023 1728 508
14-L 40 688 1728 608 1769 295
14-G 40 688 1769 392 1810 079
15-L 37 920 1810173 1848 092
15-G 37 920 1848 183 1886 102
16 - L 11 326 1886 190 1897 515
16 -G 11 326 1921 596 1932 921

Total Number of Sectors in the User Area Data Groups (Excluding DMA) = 1 834 348
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Table 19 — User Area Data Groups and DMA location for Type WORM media

Data Group Sectors per Data Start PBA End PBA
(Band — Land / Groove) Group

0-L 84 784 11200 95 983
0-G 84 784 108 864 193 647
1-L 81729 195 409 277 137
1-G 81729 277 300 359 028
2-L 78 416 359 188 437 603
2-G 78 416 437 760 516 175
3| 75150 516 329 501 478
3-G 75 150 591 629 666|778
4L 71 880 666 926 738|805
4-G 71 880 738 950 810(829
5-L 68 655 810 971 879|625
5-G 68 655 879 764 948|418
6-L 65 428 948 554 1013 981
6-G 65 428 1014 114 1079 541

DMA (L only) 36 750 1079713 1116 462
7-L 25284 1116 463 1141 746
7-G 62 034 17142 083 1204 116
8-L 42 200 1204 408 1 246¢ 607
8-G 42 200 1263 588 1 30% 787
9-L 55 917 1322 765 1378 681
9-G 55 917 1378 796 1434712
10-L 52 776 1434 824 1487 599
10-G 52 776 1487 708 1540 483
11-L 49674 1 540 589 1 59¢ 262
11-G 49 674 1 590 365 1 64¢ 038
12 -L 46 576 1640 138 1686 713
12-G 46 576 1686 810 1733 385
13-L 43 515 1733 479 1776 993
13-G 43515 1777 084 1820 598
14 - L 40 474 1 820 686 1861 159
14 G 40 474 1861 244 1901 717
15-L 16 380 1901 799 1918 178
15-G 16 302 1940 539 1 956 840

Total Number of Sectors in the User Area Data Groups (Excluding DMA) = 1 834 348

18.4 Defect Management Area (DMA)

The Defect Management Area (DMA) is used to manage media defects found during media initialization as
well as defects found dynamically during user writes.

The DMA shall be divided in the following sub-areas: Primary Defect List 1 (PDL1) Area, Secondary Defect
List (SDL) Area, Primary Spares Area (PSA), Secondary Spares Area (SSA), SDL Duplicate Pages (SDLDP)
Area, and Primary Defect List 2 (PDL2) Area.

The DMA layout shall be as shown in table 20.
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Each sub-area shall immediately follow the preceding one except for PSA, SSA and SDLDP Areas which shall
be preceded by a 1-sector pad.

18.4.1 Primary Defect List (PDL) Area

The PDL Area shall store in the PDL Pages two copies, PDL1, PDL2, of the list of defective sectors found
during media certification (see 19.5).

A third copy shall be written in PDL3 (see 17.2.7). The PDL3 Area, which is not part of the DMA, is recorded in
a dedicated area located near the inner diameter of Band 7.

The redundant_copies shall be used for recovery should any PDL sector become damaged

The size of POL1 Area shall be established when it is written and shall be the actual number of sectofs used
(both good and bad) in writing the PDL. At least 1 sector shall be used for PDL1.

The size of POL2 Area shall be:
2 - rounded-up (number of Primary Defects / number of entries per PDL Page)
The size of the PDL2 Area accommodates twice the number of PDL Pages required for the Primary|Defect

List, in the event that some sectors in this area may be defective. If certifieation is not performed or no
defective sectqrs are found during certification, 1 sector shall be used for PDL2.

18.4.2 Seconglary Defect List (SDL) Area

The SDL Areq shall store in the SDL Pages the list of defective sectors found during user data writg¢s (see
19.6).

The size of thg SDL Area shall be:

2 - rounded-up [(DMA size — PDL1 size — PDL2 size — estimated PSA size — Pad Sectors) / maximum
entries per[SDL Page)]

The size of thg SDL Area accommodates:twice the number of SDL Pages required for the number of sectors
remaining in tHe SSA, in the event that some sectors in this area may be defective.

For Type WORM media, a new SDL Page shall be recorded after a group of sectors (by example 2%0) has
been written into the SSA.

The complete Becondary/Defect List shall be determined by reading the SDL Area and also scanning the SSA
for any sectorq which have not yet been recorded into an SDL Page.

18.4.3 SDL Duplicate Pages (SDLDP) Area

The SDL Duplicate Pages (SDLDP) Area shall store a copy of the content of the SDL for recovery in the case
of damaged SDL sectors

The SDLDP Area size shall be equal to the SDL Area size.

18.4.4 Primary Spares Area (PSA)

The Primary Spares Area (PSA) shall contain sectors that are slipped due to defects found during media
certification.

The PSA size shall be equal to the number of Primary Defects in the User Zones and the PSA. The estimated
PSA size shall be defined as the number of sectors required to relocate the Primary Defects in the User Zones.
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The actual PSA size shall be increased by 1 sector for each Primary Defect in the PSA. In the event that there
are no Primary Defects in the User Zones, 1 sector shall be used for the PSA.

18.4.5 Secondary Spares Area (SSA)
The Secondary Spares Area (SSA) shall contain sectors automatically relocated during writing.

The SSA Area size shall be equal to the size of the DMA Areas minus the size of all other sub-areas and the
pad sectors.
Table 20 — Defect Management Area layout

Location Contents Reserved area size

Start PBA (V poL1 @ Actual number of sectors used in writing PDL.

At least 1 sector shall be used.

2 - rounded-up [(DMA size — PDL1 size — RPDL2 size — gestimated

spL @ . : :
PSA size — 3 Pad Sectors) / maximum entries per SDL Pade]

Pad sector |1 PBA

PSA = Number of defective sectors’found in bands and P$A during

DMA psA @) initialization.
(Defect
At least 1 sector is used-for the PSA Area.
Management
Area) Pad sector |1 PBA
SSA @) DMA size — all*'other sub-areas and pad sectors size within[DMA
Pad sector |1 PBA
End PBA

2
spLpp @ Same size as SDL

2 - rounded-up [(number of Primary Defects / Number of entries per

ppLD @ PDL Page]

At least 1 sector shall be used.

1. This area shall have the indicated dedicated PBA area on the disk. The actual stdrt PBA of valid
data for this area however, is indicated in the DDS. The start PBA in this table and the start PBA
given in the DDS may be different as an error could occur in writing the first PBA(s) in this area,

such that the first PBA(s) are not valid. The DDS structure points to the first valid (“‘good”) PBA

in this area.

2. The actual Start and End PBAs for the sub-areas are recorded in DDS and may differ from the
reserved spaces listed above.

18.5 Disk Definition Structure (DDS)

The DDS shall consist of a table with a length of 1 sector. It specifies the location of the Defect Management
entities, provides information about the drive that wrote it, and provides information concerning Secondary
Defect List (SDL) Page handling. The DDS shall be recorded as specified in 17.5.

Table 21 specifies the format of a DDS sector.
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Table 21 — DDS Sector format

Byte Contents
0-1 DDS Identifier ((A5A5))
2 DDS Format Revision
3-10 Vendor Identification (MSB — LSB) (ASCII)
11-26 Product Identification (MSB — LSB) (ASCII)
27 - 30 Product Revision Level (MSB — LSB) (ASCII)
31-34 Drive Serial Number (MSB — LSB)
35-38 Start of PDL1 (MSB - LSB) (PBA)
39-42 End of PDL1 (MSB - LSB) (PBA)
43 PDL1 Valid Flag
44 - 59 PDL1 Good Sector Bitmap
60 - 63 Start of SDL (MSB - LSB) (PBA)
64 - 67 End of SDL (MSB - LSB) (PBA)
68 - 69 Maximum entries per SDL Page (MSB - LSB)
70-73 Start of Primary Spares (MSB-LSB) (PBA)
74 -77 End of Primary Spares (MSB — LSB) (PBA)
78 - 81 Start of Secondary Sparés (MSB - LSB) (PBA)
82 -85 End of Secondary‘Spares (MSB - LSB) (PBA)
86 - 89 Start of SDL Duplicated Pages (MSB - LSB) (PBA)
90 -93 End of SDL Daplicated Pages (MSB - LSB) (PBA)
94 -97 Start of PDL2 (MSB — LSB) (PBA)
98 - 101 End of PDL2 (MSB - LSB) (PBA)
102 PDL2 Valid Flag
103 -118 PDL2 Good Sector Bitmap
119 - 122 Start of PDL3 (MSB - LSB) (PBA)
123-126 End of PDL3 (MSB - LSB) (PBA)
127 PDL3 Valid Flag
128 - 143 PDL3 Good Sector Bitmap
144---8189 Unspecified
8190—=58194 BB Stdentifrer-Compterment—(5ASA))

The DDS Format Revision, Vendor Identification, Product Identification, Product Revision, and Drive Serial
Number fields shall contain implementation specific information that shall be ignored for the purposes of
interchange.

The Start of PDLn fields shall contain the PBA of the first good block in the corresponding PDL. In the event
that the first page of a PDL set cannot be written, (7FFFFFFF) shall be used, as the starting PBA and the
Valid Flag shall be set to ZERO.

The End of PDLn fields shall contain the PBA of the last good block in the corresponding PDL.
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The PDLn Valid Flag fields shall contain a ONE when the corresponding PDL is valid and a ZERO when
invalid. All other values for the Valid Flag field are forbidden.

The purpose of the PDLn Good Sector Bitmap fields is to provide information useful in determining what
sectors in the PDL must be read. The status of each sector in the PDL can be determined by examining the

corresponding bit in the bitmap. Good sectors have the bit set, whereas bad sectors do not.

19 Defect Management in the Rewritable (RW) and Write Once Read Many
Zones

certification. A Linear Replacement Algorithm handles defective sectors found after .initializg
number of sectors on a side of the disk replaced by the sector Slipping Algorithmshall not ¢
number of DMA sectors. The total number of sectors on a side of the disk replaced by both &

not exgeed the number of DMA sectors.

19.1 Initialization of the disk

initialization of the disk, the DMA is partitioned and the DDSs”and PDLs are recorded {
the disk. The User Area is divided into bands, each contdining only data sectors. Med
lude a certification of the RW bands and the WORM bands, whereby defective sector:

pped.

During
use of
can inq
and sk

For Ty
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in the

initializ

pe WORM media only a single initialization is-allowed. Once the DDSs and PDLs 4
ps that the disk is initialized and no further initialization is permitted. For Type WORM mg

ation.

For Ty,
initializ

pbe RW media, all sectors in the SDL.\the SDLDP, and the SSA shall be in the erased sta
ation.

All DD
record
24 (se

S parameters shall be recorded in all of the DDS sectors as specified in 17.5. The
d in the areas defined in\18.4. The contents of the PDLs and SDLs shall be as shown ir
19.5 and 19.6).

19.2 Certification

If the dlisk is certified, the certification shall at a minimum be applied to all sectors of the R

bands jn the User Area. This International Standard does not state the method of certification.
, writing, and reading of sectors. The Slipping Algorithm (see 19.2.1) shall handle de

(WORM)

ement scheme
d allows media
5 found during
tion. The total
xceed half the
Igorithms shall

rior to the first
ia initialization
5 are identified

re recorded, it
dia, all sectors

IWVORM bands, the PSA, the SSA, the SDI;%and the SDLDP shall be in the blank statg¢ at the end of

e at the end of

PDLs shall be
tables 23 and

IV and WORM
It may involve,
fective sectors
he User Area.

urmg certlflcatlon Defectlve sectors shaII not be used for reading or writing in t

19.2.1 Slipping Algorithm

The Slipping Algorithm shall be applied across each band of the disk if certification is performed.

For PBAs less than the start PBA of the DMA, defective data sectors found during certification shall be
replaced by the first good sector following the defective sector within the current band, thus causing a slip of
one sector towards the DMA. In the case where a sector slips out of a band, with the exception of the last
band before the DMA, the replacement sector shall be the first sector of the next band, and so causes a slip of
one sector towards the DMA. Sectors slipping out of the band immediately before the DMA are slipped into
the PSA. The slip count will increase as the PBA increases.
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For PBAs higher than the start PBA of the DMA, defective data sectors found during certification shall be
replaced by the first good sector preceding the defective sector within the current band, thus causing a slip of
one sector towards the DMA. In the case where a sector slips out of the beginning of a band, with the
exception of the first band after the DMA, the replacement sector shall be the last sector of the preceding
band, and so causes a slip of one sector towards the DMA. Sectors slipping out of the band immediately after
the DMA are slipped into the PSA from the tail end. The slip count will increase as the PBA decreases.

Table 22 shows a simplified example of the Slipping Algorithm for a greatly shortened PBA range over several
bands including the DMA and PSA.

Table 22 — Sector Slipping Algorithm example

Band 0 Band 1 DMA - PSA Band 2 Band 3
PBA| O | 1|2 1011|1220 21|22 |23 |30|31|32|40 |41 |42
LBA | O 112]3 4 | 5|6 |7 ]8]|9 10 11
Bad X X X X

The address ¢
certification, a
replacements

19.2.2 Linear
The Linear Re
The defective

As with the Sli
If a replaceme
next available
recorded in the

The addresses

If a replaceme
entry in the SO

f each defective sector shall be written in the PDLs. If nocdefective sectors are found
n empty PDL shall be recorded. As the PSA grows, the-SSA is diminished accordin
performed using the Slipping Algorithm are done without'regard for land or groove.

Replacement Algorithm

blacement Algorithm is used to handle defective sectors found after certification.
sector shall be replaced by the first available sector in the SSA.

bping Algorithm, replacement shall.lbe done without regard for land or groove.

nt sector is found to be defective, it shall be replaced by the next available spare sect
spare sector does not have to be the next PBA. The address of the defective sector s

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

ht sectoristed in the SDL is later found to be defective, it shall be dealt with by making
L indicating a replacement sector for the defective replacement sector.

during
gly. All

br. The
hall be

SDL in the appropriate position so that the replacement sector PBA can be calculated fiom the
entry position and the “First Sparg-in this Page” field in the SDL Page.

a new

19.3 Disk not-—certified

The Linear Replacement Algorithm is used to handle sectors found defective on disks, which have not been

certified.

The defective sector shall be replaced by the first available sector in the SSA.

If a replacement sector is found to be defective, it shall be replaced by the next available spare sector. The
next available spare sector does not have to be the next PBA. The address of the defective sector shall be
recorded in the SDL in the appropriate position so that the replacement sector PBA can be calculated from the
entry position and the “First Spare in this Page” field in the SDL Page.

If a replacement sector listed in the SDL is later found to be defective, it shall be dealt with by making a new
entry in the SDL indicating a replacement sector for the defective replacement sector.
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19.4 Write procedure

When writing data in the sectors of a band, all defective sectors listed in the PDL shall be skipped and the
data shall be recorded in the appropriate sector in accordance with the Slipping Algorithm. If a sector to be
written is listed in the SDL, the data shall be written in the spare sector pointed to by the SDL, according to the
Linear Replacement Algorithm. When writing in the PSA, all defective sectors listed in the PDL shall be
skipped and the data shall be relocated using the Slipping Algorithm. When writing the DDS, PDL, SDL, and in
the SSA, all defective sectors listed in the PDL shall be skipped and written in the next available sector in the
affected area.

For Type WORM after initialization, all sectors in the User Area shall be in the blank state. Erasing of sectors
on Type WORM media is not permitted. If the sector has been written, a write operation is not permitted.
During|write operations, sectors shall always be recorded with CRC, ECC, and Control Record|information as
specifigd by this International Standard. See Annex AA for guidelines for the use of Type WORM media.

19.5 Primary Defect List (PDL) format and content

The PIDL shall consist of bytes specifying

- th¢ format revision of the PDL,

- information about the drive type that wrote the PDL,

- alPDL Page sequence number,

- th¢ number of entries in the entire PDL,

- the¢ PBAs of the defective sectors, identified at initialization, in ascending order,
- ayendor unique defect code for each defective sector,

- the drive serial number of the drive that'found each defective sector.

Table 23 shows the PDL byte layout: All remaining defect entries in the last page of the PDL|shall have the
PBA sgt to (7TFFFFFFF), the Defect Cause set to (FF), and the Drive Serial Number set to (FFFFFF). If no

defectiye sectors are detected, the Number of Defective Sectors field shall be set to ZERO.

Duringlinitialization, a PDL:shall be recorded; this PDL may be empty.

Table 23 — Primary Defect List Page format

Byte Contents
0-1 PDL Identifier ((0001))
2 PDL Page Format Revision
3-10 Vendor Identification (MSB — LSB) (ASCII)
11-26 Product Identification (MSB — LSB) (ASCII)
27 - 30 Product Revision Level (MSB — LSB) (ASCII)
31-34 Drive Serial Number (MSB — LSB)
35- 36 PDL Page Number (MSB — LSB)
37 -40 Number of Defective Sectors (MSB — LSB)
41 -189 Unspecified
190 - 193 1% Defective Sector (MSB — LSB) (PBA)
194 1% Defective Sector Defect Cause
195 - 197 1% Defective Sector Drive Serial Number (MSB — LSB)
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8182 - 8185 1000" Defective Sector (MSB - LSB) (PBA)

8186 1000™ Defective Sector Defect Cause
8187 - 8189 1000" Defective Sector Drive Serial Number (MSB — LSB)
8190 - 8191 PDL Identifier Complement ((FFFE))

The PDL Format Revision, Vendor Identification, Product Identification, Product Revision, and Drive Serial
Number fields shall contain implementation specific information that shall be ignored for the purposes of
interchange. The PDL Format Revision is used to specify the format of the unspecified bytes in the PDL Page.

When writing a PDL Page, the control record LBA shall be set to the PBA + (80000000).

19.6 Secondary Defect List (SDL) format and content

The SDL is used to record the addresses of data and spare sectors, which have becomedefectie after
initialization arld those of their respective replacements. The SDL shall consist of bytes specifying
- the formaf revision of the SDL Page,

- informatiop about the drive type that wrote the SDL Page,

- a SDL Page sequence number,

- the numbeér of entries in the SDL Page,

- the PBAs pf the first sector in the SSA that is covered by the SDL/Page,
- the PBA of each defective sector,

- avendor ynique defect code for each defective sector,

- the drive gerial number of the drive that found each defective sector,

- the PBA df the first write attempt to the Page,

- the count pf the number of times the Page has béen updated (set to ZERO for Type WORM media).
Table 24 shows the PDL byte layout. All unused defect entries in an SDL Page shall have the PBA set to

(7TFFFFFFF), the Defect Cause set to (FR),and the Drive Serial Number set to (FFFFFF). Defectije SSA
sectors shall be recorded in the SDL Page'in the same manner as unused sectors.

Table-24 — Secondary Defect List Page format

Byte Contents
0-1 SDL Identifier ((0002))
2 SDL Page Format Revision
310 Vendor Identification (MSB — LSB) (ASCII)
14~ 26 Product Identification (MSB — LSB) (ASCII)
27 -30 Product Revision Level (MSB — LSB) (ASCIT)
31-34 Drive Serial Number (MSB — LSB)
35-36 SDL Page Number (MSB — LSB)
37 -38 Number of PBAs in this Page (MSB — LSB)
39 -42 First Spare in this Page (MSB — LSB) (PBA)
43 - 46 Page Origin PBA
47 - 48 Page Update Count
49 -189 Unspecified
190 - 193 1st Defective Sector (MSB — LSB) (PBA)
194 1st Defective Sector Defect Cause
195-197 1st Defective Sector Drive Serial Number (MSB — LSB)
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8182 - 8185 1000th Defective Sector (MSB - LSB) (PBA)

8186 1000th Defective Sector Defect Cause
8187 - 8189 1000th Defective Sector Drive Serial Number (MSB — LSB)
8190 - 8191 SDL ldentifier Complement ((FFFD))

The SDL Format Revision, Vendor Identification, Product Identification, Product Revision, and Drive Serial
Number fields shall contain implementation specific information that is ignored for the purposes of interchange.
The SDL Format Revision is used to specify the format of the unspecified bytes in the SDL Page.

SDL Pages shall be generated in ascending order by the contents of the First Spare in this Page field. Entries
in a given SDL Page shall be in ascending order by replacement PBA. The replacement PBA for a given
defectie PBA is computed by determining which defect entry contains the defective PBA and taking the index,
starting at zero, of that entry and adding it to the contents of the First Spare in this Page field:

Each $DL Page shall contain space for 1 000 defect entries, however the Maximum-Entries Per SDL Page
field in| the DDS dictates the maximum number that may be used. This number may be diffgrent for media
Type WORM and Type RW. On Type WORM Media, an SDL Page shall only bé written when|the number of
defect pntries is equal to the maximum specified in the DDS.

The SIDLDP Area shall contain a copy of each completed SDL Page.

When writing an SDL Page, the control record LBA shall be set to the:PBA + (80000000).

Sectipn 4 — Characteristics of embossed information

20 Embossed information — Method of testing

The format of the embossed information on the'disk is defined in clauses 13 to 17. Clauses 21 jand 22 specify
the requirements for the signals from the.\grooves and Preformatted Headers, as obtained when using the
Referehce Drive specified in clause 9.

20.1 Environment

All sighals specified in clauses 21 and 22 shall be within their specified ranges with the cartridge in any
environment in the range(of allowed operating environments defined in 8.1.2.

20.2 Use of the-Reference Drive

All signals specified in clauses 21 and 22 shall be measured in the indicated channels of the Reference Drive.
The drjve shall have the following characteristics for the purpose of these tests.

20.2.1 Optics and mechanics

The focused optical beam shall have the properties defined in 9.2. The disk shall rotate as specified in 9.5.

20.2.2 Read power

The read power shall be 500 yW + 25 pyW.

20.2.3 Read Channel

The drive shall have a Read Channel, with the implementation as given in 9.3.
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20.2.4 Tracking

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

than

€max (@xial) = 0,3 ym

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

€max (radial) = 0,04 ym

from the centre of a Groove or a Land Recording Track.

20.2.5 Axial f

The axial focu
pattern from th

bcus offset optimization

during the megsurement of all embossed signals

20.3 Definiti
Figure 27 shoy

All signals are

jon of signals

to the optical power falling on the detector.

Two signals /4
(see 9.1).

The read signa

I=(l +13)

s the signals specified in clauses 21 and 22.

linearly related to currents through a split photodiode detector, and are therefore linearly

and /o are derived from the outputs of the split:photodiode detector H of the Referenc

| I provided by the Read Channel is the high bandwidth sum signal

as processed by the low-pass filter described in"Annex L.

Beam
in groove or~~~j
on land

(I1 + 12) max

Grooved areas without embossed Headers

(11 * 12) min

5 offset shall be adjusted to maximize the peak-to-peak amplitude of the 4T mark -and 4T space
e AM fields as measured in the Read Channel. This axial focus offset adjustmeént shall He used

related

e Drive

0 Level

AN ANVAN
J N\ v

<

Figure 27a — Signals from grooves and lands in the Radial Tracking Channel
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AM, ID QWMG
ale e S | al
’/ \ A
! lq adj
: A
‘. T L/ ‘\LJ
I or \ /i lq dif
loL Ip max

0 Level

Figure 27b — Signals from Headers in the Read Channel

21 Signals from grooves and lands

The sU

filtered
off are

21.1 Ratio of groove to land signal

The on

beam

require

In the ¢

In the ¢

Figure 27 — lllustration of the various parameters for embossed signal charactefistics

m signal (/1 + I») and difference signal (/1 — l2) considered in this clause (see figurg 27a) shall be

using a 5" order Bessel filter with a cut-off frequency of 1,0 MHz such that frequencies|above the cut-
attenuated, thereby eliminating the effect of-modulation due to embossed Headers.

-track signal in groove /g or ondand /g is the sum signal (/1 + I2) in the Read Channellwhen the light
s following a groove or a land-in the Formatted Zone. The on-track signals shall megt the following

ase of type WORM.Media
Lé
1,0 < 1,25
loL
aselofitype RW media
hG
0,85 < 1,15
loL

when measured in unrecorded areas.

21.2 Ratio of groove/land to Mirror Area signal

The on-track signals shall also meet the following requirements:

In the case of type WORM Media
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Te

0, 60 < < 0,90
Ima
loL

0,60 < < 0,90
Ima

In the case of type RW media

T

70 < < 1.0
Ima
loL

0,70 < < 1,0
Ima

where /g and

21.3 Divideg

The divided p
differential out

beam crosses
The radial trac

The divided pu

21.4 Wobblé€

The wobble s
measured in th
recording field

The wobble sig

oL are measured in an unrecorded area, and lya is the sum signal meéasured in a Mirror

push-pull signal

ush-pull signal is the peak-to-peak amplitude derived from the instantaneous level
but (/1 - I) divided by the instantaneous level of the sum output (/4 + I2) when the focus

unrecorded fields of grooved tracks.
King servo shall be operating in an open-loop mode during this measurement.

sh-pull signal shall meet the following requitement:

(I1-1)
0,70 < <1,40

(1 + 1) |pp

signal

gnal is the signal generated by the square wave shaped displacement of the gro
e Tracking Channel when the focus of the beam is following a groove or a land in the ur
5 of the Formiatied Zone as specified in 20.2.4.

nal shallsatisfy the three following requirements:

Wobble PP

Area.

of the
bd light

bve as
written

n,nt;< <n,1n

(I, - 1,) PP

where Wobble pp is the wobble signal peak-to-peak amplitude for both the groove and land tracks, and (/4 -
I2) pp is the push pull signal peak-to-peak amplitude when the light beam crosses tracks in unwritten recording

fields.

In the case of type WORM media

NBSNR >

35 dB (in a 10 kHz bandwidth)

In the case of type RW media

NBSNR >

80

34 dB (in a 10 kHz bandwidth)
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where NBSNR is the Narrow-Band Signal-to-Noise Ratio of the wobble signal for both groove and land
unwritten and written tracks.

A(2Fp)

<-30dB
A(F,)

where A(2Fg) and A(Fg) are respectively the amplitudes of the second harmonic 2Fy and the fundamental
frequency Fg of the wobble, measured in a resolution bandwidth of 10 KHz.

21.5 Phase depth

The phase depth of the grooves equals

nxd
x 360°

A

where h is the index of refraction of the cover layer, d is the groove depth,cand A is the wavelength of the laser.
The phase depth shall be less than 90°.

21.6 Track location

The Recording Track centres shall be located using the Quadrature Wobble Marks for both groove and land
tracks [see 15.4 and Annex X).

22 Signals from Headers

The signal obtained from the embossed Headers (see figure 27b) shall be measured in the Rgad Channel of
the Reference Drive and processed with the low-pass filter described in Annex L.

22.1 Reference reflectance /g

The reference reflectance signal /iop, corresponding to the peak level of the on-track Quadratur¢ Wobble Mark,
shall meet the following requirement:

In the ¢ase of type WORM Media

Itop
0,70 <

Ima

In the case of type RW Media

Itop
0,80 <

Ima

22.2 Address Mark and ID signals

The signal I, from the marks in the Address Mark and ID fields shall meet the requirements:

In the case of type WORM media
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/p max
0,30 < < 0,60
ltop
/p min
> 0,40
Ip max
In the case of type RW media
Ip max
4,20 < < 0,60
/top
/p min
> 0,30
Ip max

where Ip min ar
second requirg

22.3 QWM s

The signal /q {
associated wit

The signal /g t

In the case of

In the case of

The signal Iq
associated wit

d Ip max are the signals with the minimum and maximum amplitudedn the AM and ID fiel
ment shall apply over any Header.

gnals

Ik is the read signal from the QWM field positioned{inline with the Recording Track.
n the QWMG field when tracking in the groove or the/ QWML field when tracking on the la

shall meet the following requirement:

ype WORM media

/q trk
0,30 < <0,70
Itop
ype RW media
/q trk
0,12 < <0,30
Itop

adj is from the QWM (A and B sub-fields) of the two adjacent Recording Tracks.
n the, QWML field when tracking in the groove or the QWMG field when tracking on the la

is. The

lq trk is
nd.

q adj is
nd.

+ it fall
CcTTTTTTCTOUNO

The signal Iq ogrshetm

VALLACEACH-H e ra-a Rt
Wiy ToYUITCTITOTTC

In the case of type WORM media

In the case of type RW media

82

lq adj

> 0,15
Iq trk
lq adj

> 0,10
Iq trk
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The signal Iq dif is the difference in amplitude from the QWM (A and B sub-fields) of the two adjacent
Recording Tracks. Iq gif is associated with the QWML field when tracking on the groove or the QWMG field
when tracking on the land.

The signal Iq gif shall meet the following requirement:

| Iq dif |

<0,10
lq adj

22.4 Timing mean and jitter

The Header signal shall be read and detected using the Read Channel circuit defined in Annex L under the
conditipns specified in 20.2. The timing mean Mt(H) and timing jitter Jt(H) shall be measured agcording to the
procedure in Annex M and shall meet the following requirement:

| Mt(H) = nT | +5Jt(H)<1,0T
where [ is the Channel clock period, Mt(H) is the mean (average), and Jt(H) is the standard deyviation (sigma)
of the $eparately measured time intervals of leading-to-trailing and trailing-to-leading edges of the read signal.
The ideal time interval corresponds to nT.

Mt(H) and Jt(H) are illustrated in figure M.1 of Annex M.

All the time interval samples detected from the Header signals shall satisfy the condition of Mt(H) and Jt(H).

Sectipn 5 — Characteristics of the recording layer

23 Method of testing

Clauses 24 to 26 describe-a series of tests to assess the thermal-optical properties of the recqrding layer, as
used for writing, rewriting;-and erasing data. The tests shall be performed only in the Data field|of the sectors.
The wijite, rewrite, read, and erase operations necessary for the tests shall be made on the sgme Reference
Drive.

Clauses 24 to-26 specify only the average quality of the recording layer. Local deviations from the specified
values| called defects, can cause write or erase problems. These defects are covered in section 6.

23.1 Environment

All signals in clauses 24 to 26 shall be within their specified ranges with the cartridge in any environment in
the range of allowed operating environments defined in 8.1.2 except where otherwise noted.

23.2 Reference Drive

The write, rewrite, and erase tests described in clauses 24 to 26 shall be measured in the Read Channel of
the Reference Drive. The drive shall have the following characteristics for the purpose of these tests.
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23.2.1 Optics and mechanics

The focused optical beam shall have the properties defined in 9.2. The disk shall rotate as specified in 9.5.
23.2.2 Read power

The read power shall be 500 yW + 25 yW.

23.2.3 Read Channel

The Reference Drive shall have a Read Channel that can detect the Phase Change marks in the recording

H 1 laall le H l iy H 1 s tlo ot : : fa¥is)
Iayer. Thls Ch HrcT oriai Tave dilt TTTYICTTICT IativulmT TYUITvaiclit tu triat HIVCII nmrJ.9.

The edge posjtions in time shall be measured for testing purposes by a threshold detection tmethqd. The
threshold valug¢ is referenced to the centre of the peak-to-peak envelope of the read signal. The |positije peak
and negative geak signals of the envelope circuit (see Annex N) shall each contain a singletpole filter with a —
3 dB rolloff poipt at 50 kHz.

23.2.4 Tracking

During the meg@surement of the signals, the focus of the optical beam shall have an axial deviation of ngt more
than

€max (@xia}) = 0,3 ym

from the recordling layer, and it shall have a radial deviation of net more than
€max (radial) = 0,04 ym

from the centrg of a Groove or a Land Recording Track:

23.2.5 Signal|detection for testing purposes

The signal from the Read Channel is not:equalized before detection. The signal shall be rolled off with a 5"
order Bessel Ipw-pass filter with a cutfoff frequency of half the Channel clock frequency of the band being
tested (see Anpex L).

Nominally, thg threshold value- will be constant if the laser power calibration is perfect and there jJare no

parameter varjations. Howeyer;”in some measurements the threshold value may have to be adjugsted to
minimize the effects of markisize changes due to parameter variations during writing.

23.3 Write cpnditions

23.3.1 Write

For Type RW and Type WORM media, marks are recorded on the disk by pulses of optical power (see Annex
O) at the test rotational frequency. The pulse shape for the purpose of testing shall be nominally rectangular.
The rise and fall times (10 % to 90 % or 90 % to 10 %) shall be less than 1,0 ns between any two sequential
power levels.

The measurement of laser power shall be done in pulsed operation by averaging. For example, use one pulse
every 20 ns with a fixed duty cycle while measuring with a spherical radiometer. The averaging method of
measuring the laser power will minimize the accumulation of pulse width and pulse amplitude tolerances.
Pulsed operation also enables evaluation of higher laser powers than allowed by the continuous power rating
of the laser (see also Annex CC).
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The values of Pryw, Pup, PLw, Per. PcL, and Pg used in any media tests shall be the ones recorded in the
SDI sectors for that particular piece of media (see 17.4.4). Values of laser power levels (or ratio of powers)
required for groove or land recording in each band shall be recorded in the SDI sectors. The values of pulse
timing parameters TSFP’ TEFP’ Tx1, Tx3, TSMPy Tx2, TEMP’ TEMPP’ TSLPy TELP’ TECP’ with the required
adaptive timing adjustments corresponding to the previous mark or space lengths (see table K.2 of Annex K)
shall also be recorded in the SDI sectors.

The write pulse power and pulse widths are determined using the method in 23.3.4.

Mark and space lengths of 2T to 9T shall be used in all media tests to evaluate the recording laser power
levels and write pulse timing.

23.3.2

The media manufacturer shall determine the value of the pulse power levels Pry, PuypiPLw,

PB that

The nd

Write pulse power

are recorded in the SDI sectors.

minal write first pulse power level Pgy for groove or land recording in each band at the

Per, PcL, and

test rotational

speed [shall be recorded in the SDI sectors. The remaining power levels are specified as a ratio to the write

first pu

The average power during writing for any disk at any radius shall not exceed 3,75 mW as meas

Js timg

The maximum pulse power level used for recording on any-disk at any radius shall not exceed 8

23.3.3

Them
Tx2, T|
previol

The w

23.3.4

The m
paramsg

se level Pryy for groove or land recording for each band.

interval.

Write pulse timing

bdia manufacturer shall determine the value\of the pulse timing parameters Tgep, Tepp, |
EvP, TEMPPs Tsups TELp, Tecp, and the' required adaptive timing adjustments corres
s mark or space lengths that are recorded in the SDI sectors.

Write pulse power and pulse timing determination

edia manufactdrer” shall determine the value of the write pulse power levels andg
pters using the'following method:

- Write\several Groove and Land Recording Tracks with the test patterns described in
recordings shall be done at a media temperature of 25 °C + 2 °C and at the test rotati

ured over a 10

,0mW.

X1, Tx3, Tsmp,
ponding to the

ite pulse timing parameters for each band at the test rotational speed shall be recorded in the SDI
sectorg.

pulse timing

Annex N. The
pnal frequency.

-~Read and detect the readback signal with the detection method given in Annex | A

djust focus for

maximum readback signal using the 3T mark and 3T space pattern of VFO1 and set the threshold

at 50 % of the peak-to-peak signal amplitude for this test.

- Measure the time intervals between edges using a TIA as described in Annex M. Adjust the write
pulse power levels and pulse timing parameters to minimize the timing mean Mt and timing jitter Jt

for each mark and space length from 2T to 9T.

- Adjusting the pulse power levels and pulse timing parameters is a multi-variable ite

rative process.

The media manufacturer may use any optimization algorithm that minimizes both Mt and Jt, within

the optical power constraints of 23.3.2 and 23.4.

- The process shall be repeated for Groove and Land Recording Tracks in each band on the disk.
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The write parameters recorded in the SDI sectors shall generate written data that complies with the
requirements of clause 25 for Groove and Land Recording Tracks in all bands.

23.4 Erase power for Type RW media

For Type RW media, marks can be erased from the disk by a constant optical power. The erase optical power
PeR is also used between write pulses for direct overwriting of the recording field. The erase power is the
optical power required for any given track at the entrance surface to erase or direct overwrite marks written
according to 23.3.

The ratio of erase power level Pgg to the write first pulse level Pgyy for groove or land recording is recorded in

the SDI sectorsg

o 4\

The erase pow

23.5 Read p

Recorded dat3
against read
rotational spes

Se

acq
10

rev

lev

- Thi

24 Phase C
241 Mark p

The Phase Ch

The polarity of]
17.4.4).

The¢ read power shall then be increased to 600 pW 25 yW. The disk shall make 10
blutions while remaining on a single Recording. Track which contains the selected sectors.

After all test revolutions have completed, the\read power shall be returned to the nomina

for-aacbh-band-attha-t + tobiaonal on a-L 417 4
o cacimTioarid ar e o ST ToutatoTar SPpCTU(STT 1.t )T

er for any disk at any radius shall not exceed 3,75 mW.

pwer damage

shall not become damaged due to the repetitive reading of sectors. Media shall be
bower damage for Groove and Land Recording Tracks in the jnnermost band at t
d. Media shall be tested for read power damage as follows:

eral sectors shall be written on the Groove and Land Recording Tracks of the innermo

ording to 23.3. Sectors shall be selected which are verified as correctable with leg
byte errors per sector using the ECC as defined in Ann€x H.

pl. All selected sectors shall be verified a$ correctable with less than 100 byte errors per §

5 test shall be preformed for both Greove and Land Recording Tracks.

thange characteristics

plarity
hnge marks shall be either more or less reflective than spaces.

Phase Change marks shall be specified by the manufacturer in byte 40 of the SDI sectg

tested
he test

5t band
s than

00 000

power
ector.

rs (see

24.2 Rewrité

cyclesforType RW-media

The number of rewrite cycles for Type RW media is not specified by this International Standard.

25 Write characteristics

25.1 Resolution

I is the peak-to-peak value of the signal obtained in the Read Channel from 9T marks and 9T spaces (see

figure 29) written under any of the conditions given in 23.3, and read under the conditions specified in 23.2. A
9T is the longest interval allowed in the recording field of a sector.
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Iy is the peak-to-peak value of the signal obtained in the Read Channel from 2T marks and 2T spaces (see
figure 28) written under any of the conditions given in 23.3, and read under the conditions specified in 23.2. A
2T is the shortest interval allowed by the RLL(1,7) code in the recording field of a sector.

The resolution Iy / I shall not be less than 0,10 within any sector.

9T marks and spaces | 2T marks and spaces | 9T marks and spaces

[ TN T

VAVAVAVAVAWRWIRCT S
VAY

Figure 28 — Definition of I, and Iy for resolution measurement

25.2 Narrow-Band Signal-to-Noise Ratio (NBSNR)

The Narrow-Band Signal-to-Noise Ratio NBSNR is the ratio of the signal)level to the noise leve] of a specified
pattern, measured in a 30 kHz bandwidth. It shall be determined as {follows.

— Wrife a series of 2T marks followed by 2T spaces in the Dafa field of a series of sectors at a [frequency fy of
the |highest frequency allowed by the RLL(1,7) code-~for each zone. The write conditiops shall be as
spegified in 23.3.

— Re4d the recording fields with the Read Channel under the conditions specified in 23.2 using a spectrum
andlyzer with bandwidth of 30 kHz. Measure ‘the amplitudes of the signal and noise gt frequency fj
indifated in figure 29. The measurements shall be corrected for the effect of the Header fields and for any
instfumentation error in order to obtain theData field only.

The Narrow-Band Signal-to-Noise Ratio-shall be

Signhal level
NBSNR = 20 log1g
Noise level

The NBSNR shall be greater than 43 dB for all sectors in the RW or 40 dB for all sectors in thef WORM zones
using the optical system as defined in 9.1.
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25.3 Cross-t

The cross-talk

Write a s
at the frequ
in 23.3.

specified i

The cross-talk

spaces measu
media and —23

25.4 Timing

The timing m
measured time

The ideal time
The data shall

The signal shg
specified in 23

Read th¢ recording fields of the sectors in Recording«Frack n-1, n, and n+1 under the cor

Amplitude

4 Signal level

Noise level

» Frequency

Figure 29 — Amplitude versus frequency for the Phase Change signal

alk ratio
from nT marks and spaces shall be measured as follow:

eries of nT marks followed by nT spaces in the Data field-of the sectors on Recording T
bncy specified for each band in the Formatted Zone. The write conditions shall be as sy

N 23.2.
from track n to n-1 and from track n to n+71 for 2T marks and 2T spaces and 9T marks

red as the ratio in dB of the read signal,of these tracks shall be lower than — 26 dB for ty
dB for type WORM media.

mean

ban Mt(nT) of nT marks and spaces is defined as the mean (average) of the sep
intervals of leadingsto:trailing and trailing-to-leading edges of the read signal.

interval is nT where T is the Channel clock period.
be written-in accordance with 23.3 and the procedures described in Annex N.

Il be(read and detected using the Read Channel circuit defined in Annex L under the cor
25T he timing mean Mt shall be measured according to the procedure in Annex M.

rack n
ecified

ditions

and 9T
pe RW

arately

ditions

25.4.1 Timing mean for 2T marks and spaces

The timing mean for 2T marks and spaces shall meet the following requirement in the Formatted Zone:

-0,20T<

Mt(2T)—2T <+0,20 T

25.4.2 Timing mean for n = 3T to 9T, marks and spaces

The timing mean for n = 3T to 9T, marks and spaces shall meet the following requirement in the Formatted

Zone:

-0,15T<

88

Mt(nT)—nT<+0,15T
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25.5 Timing jitter

The timing jitter Jt is defined as the standard deviation (sigma) of the separately measured time intervals of
leading-to-trailing and trailing-to-leading edges of the read signal.

The data shall be written in accordance with 23.3 and the procedures described in Annex N.

The signal shall be read and detected using the Read Channel circuit defined in Annex L under the conditions
specified in 23.2. The timing jitter Jt shall be measured according to the procedure in Annex M.

25.5.1 Timing jitter for 2T marks and spaces

The tin||ing jitter for 2T marks and spaces shall meet the following requirement in the Formattéd [Zone:
Ut (2T)<0,20 T

25.5.2 |Timing jitter for 3T to 9T marks and spaces
The tinping jitter for 3T to 9T marks and spaces shall meet the following requirement in the Formlatted Zone:

it (3T to 9T) < 0,15 T

25.6 Asymmetry

The agymmetry (see Annex P) of the user written marks-relates to the deviation of the centre levels of the
signalg generated by two distinct repeating mark and space length patterns.

25.6.1 |Asymmetry (3T-2T)

For typg¢ WORM media the asymmetry (3T-2T) in arsector shall be in the range — 0,25 to + 0,10.

For typg¢ RW media the asymmetry (3T-2T).ima sector shall be in the range — 0,20 to + 0,20.

25.6.2 |Asymmetry (9T-3T)

For type WORM media the asymmetry (9T-3T) in a sector shall be in the range — 0,0 to + 0,25.

For type RW media the’asymmetry (9T-3T) in a sector shall be in the range — 0,18 to + 0,15.

26 Erase power determination for Type RW media

Erase power determination is critical for maximizing the rewrite cycle life of Type RW media. Ekcessive erase

PN a-darmaaca-th P rdinalavaer—and-t " IWEP-0= i EY2 oAt | Lf
pOWGI‘ cvorsCamuarmaygC e TC OOy 1ay T, anu e TCoy TOCUTTCUTCTOWITtC U yOrc e

The media manufacturer shall determine the erase to write power ratios that are recorded in the SDI sectors.
The erase power is the optical power level for the given radius and rotational speed that is sufficient to erase
or direct overwrite the current track, without damaging the recording layer or erasing data on the adjacent
tracks.

The media manufacturer shall perform direct overwrite cycle testing at varying erase powers to determine the
power level that maximizes the number of rewrite cycles. The resulting optimal erase power level must comply
with all requirements of clause 25, and also meet the requirement of 26.1 for cross-erase.

This procedure shall be repeated to determine the erase to write power ratio for both Groove and Land
Recording Tracks for each band of the disk.
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26.1 Cross-Erase for Type RW Media

The following procedure shall be used to determine the effect of erasing and direct overwriting Recording

Tracks that are adjacent to previously recorded data on Type RW media:

A. Select any group of three adjacent tracks n-1, n, and n+1 in the Formatted Zone:

E.
F.

For the specifi

90

- Erase Recording Tracks n-1 and n+1 using the erase power determined in clause 26.

- Write

a series of 2T marks followed by 2T spaces in the Data field of the sectors on Recording Track
n at the frequency specified for each band in the Formatted Zone. The write conditions shall be as

specified in 23.3 (see also Annex CC).

- Meas
Using a rg
- Write
- Write
- Erase
Adjust the
- Write
- Write
- Erase
Adjust the
- Write
- Write
- Erase
Repeat st

Using arg

ure the initial NBSNR on track n as specified in 25.2.

dial tracking offset equal to zero:
the Data fields of track n-1 and track n+1 with a series of 2T marks followed by 2T spacsgs.
the Data fields of track n-1 and track n+1 with a series of 9T marksfollewed by 9T spacsgs.
the Data fields of track n-1 and track n+1.

radial tracking offset by 40 nm toward the outer diameter ofythe disk:
the Data fields of track n-1 and track n+1 with a series, of 2T marks followed by 2T spacsgs.
the Data fields of track n-1 and track n+1 with a.series of 9T marks followed by 9T spacsgs.
the Data fields of track n-1 and track n+1x

radial tracking offset by 40 nm towatd<the inner diameter of the disk:
the Data fields of track n-1 and track n+1 with a series of 2T marks followed by 2T spacsgs.
the Data fields of track n#1 and track n+1 with a series of 9T marks followed by 9T spacsgs.
the Data fields of track n-1 and track n+1.

bps B, C, and D ‘en track n-1 and track n+1 for 10 complete cycles.
dial tracking offset equal to zero, measure the final NBSNR on track n.

pd cross-erase test conditions, the change in NBSNR of track n shall be

NBSNRinital - NB'S'N'Rﬁna| < 1,00B
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Section 6 — Characteristics of user data

27 User Data — Method of testing

Clauses 28 and 29 describe a series of measurements to test conformance of the user data on the disk with
this International Standard. It checks the legibility of both Preformatted Header and user written data. The user
written data is assumed to be arbitrary. The user written data may have been written by any drive in any
environment. The read tests shall be performed on the Reference Drive.

are—d e - teted ard as unavoidable
ation of the read signal. The severity of a defect is determined by the correctability)pf the ensuing
errors py the error detection and correction circuits in the Read Channel defined below. (The requirements in

clause$ 28 and 29 define a minimum quality of the data, necessary for data interchange.

27.1 Environment

All sighals specified in clauses 28 and 29 shall be within their specified,rahges with the cartridge in any
environment in the range of allowed operating environments defined in'\8.%.2. It is recommended that before
testing| the entrance surface of the optical disk shall be cleaned._according to the instrjuctions of the
manufacturer of the disk.

27.2 Reference Drive

All signals specified in clauses 28 and 29 shall be measured in the Reference Drive. The drive|shall have the
following characteristics for the purpose of these tests:

27.2.1|Optics and mechanics
The fogused optical beam shall have the properties specified in 9.2. The disk shall rotate as specified in 9.5.
27.2.2|Read power

The reqd power shall be 500 pW-+ 25 yW.
27.2.3 |Read Channel

The Rgad Channel'shall be as specified in 9.3 and Annex L.

27.2.4 |Mark-gquality

The sighal/in the Read Channel shall be processed (see Annex L) with the specified low-pass filter and
equalization, and compared with the threshold follower Tevel. The threshold Tevel shall be adjusted to minimize
the bias of the mark and space intervals from their desired (or ideal) values of 2T, 3T, ... 9T. The output
signals from the comparator are converted to binary signals with the edge detector (see also Annex N).

The timing jitter in this section is defined as the standard deviation (sigma) of the separately measured time
intervals of leading-to-trailing and trailing-to-leading edges excluding outlying observations caused by defects.
The measurement is made using a TIA with the output signals from the edge detectors of the marks and
spaces in a sector. Therefore, the number of marks and spaces in a sector limits the independent interval
samples for this measurement. The timing jitter values shall be expressed as a percentage of the Channel bit
time T.

The converter shall operate correctly for analog signals from embossed marks with signal characteristics as
determined by clause 22.
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The converter shall operate correctly for analog signals from user written marks with signal characteristics as
determined by clause 25.

27.2.5 Channel bit clock

The Channel bit clock shall be virtually locked to the signals from the analog-to-binary converters during
reading to provide a time base for the leading and/or the trailing edges of the binary signals. During reading,
the Channel bit clock shall be adjusted in order to minimize the accumulated value of timing errors of the
leading-to-trailing and trailing-to-leading edges from the Channel bit clock.

The Channel bit clock shall be virtually locked to the wobble groove signal during writing, rewriting, and
erasing to provide a time base for the write pulse generator. During writing, rewriting, or erasing, the Channel
bit clock shall pe adjusted in order to minimize the accumulated value of timing error from the groove, wobble
period and 240 Channel bit clock periods (240 T).

27.2.6 Binaryfto-digital converters
The binary sigpals shall be correctly converted to the data bytes with the binary-to-digital eonverters bgsed on

the sector format and recording code defined in clauses 15 and 16. The 2T marks and 2T spaceq in the
recording arealshall be detected using the ESISIC algorithm described in Annex Q.

27.2.7 Error dorrection

Correction of grrors in the data bytes shall be carried out by an errop’detection and correction system based
on the definitign in H.2 and H.3 of Annex H.

27.2.8 Tracking

During the meg@surement of the signals, the focus of the optical beam shall have an axial deviation of ngt more
than

€max (@xia}) = 0,3 ym
from the recordling layer, and it shall have acradial deviation of not more than

€max (radial) = 0,04 ym

from the centrg of a Groove or a'lLand Recording Track.

28 Minimum quality of a sector

This clause specifies the minimum quality of the Header and Data fields of a sector as requifed for
interchange ol the” data contained in that sector. The quality shall be measured on the Referenc¢ Drive
specified in 27.2.

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

28.1 Headers ID

At least one of the three ID fields contained in the Preformatted Headers shall not have any byte errors as
checked by the CRC in the field. Sectors shall only be recorded with user data under this condition.

Sectors shall be readable under the condition that all three of the ID fields have byte errors as checked by
CRC.
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28.2 User-written data

28.2.1 Recording field

When the VFO1 field is recorded, it shall start at 508 Channel bits — 6/+ 133 Channel bits from the end of the
Preformatted Header for Type RW media.

When the VFO1 field is recorded, it shall start at 396 Channel bits + 6 Channel bits from the end of the
Preformatted Header for Type WORM media.

28.2.2 Byte errors

The uger written data in a sector shall not contain any byte errors that cannot be corrected by the error
correctjon defined in 27.2.7.

28.2.3 |Timing mean

The tinfing mean of the user written marks shall comply with the requirements.of 25.4.

28.2.4|Timing jitter

The timing jitter of the user written marks shall comply with the requirements of 25.5.

28.2.5| Asymmetry

The asymmetry of the user written marks shall comply with the requirements of 25.6.

28.3 Wobble signal

The wq@bble signal shall comply with the requirements of 21.5.

29 Data interchange requirements

A disk pffered for interchange of data shall comply with the following requirements (see also Anfex R).

29.1 Tracking

The fogus of the gptical beam shall not jump tracks unintentionally.

29.2 User-written data

Any sectorwritten-in-the-UserZone-that-does-not-comply-with 282 sha s-been—+replaced-atcording to the
rules of the Defect Management as defined in clause 19.

29.3 Quality of disk

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

© ISO/IEC 2006 — Al rights reserved 93


https://iecnorm.com/api/?name=615911d87cf64ee3757b5cc71ff62ff7

ISO/IEC 17345:2006(E)

Annex A
(normative)

Air cleanliness class 100 000

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

A.1 Definit
The particle cg

The statistical
particles per c
of a size of 5,0

It shall be re
temporary con
number of a s3

A.2 Testm

For particles o
used. The air
sampled air ai
scattered by in
current pulses
the number of

on
unt shall not exceed a total of 3 500 000 particles per cubic metre of a size 0,5¢m"and Iz

average particle size distribution is given in figure A.1. Class 100 000 means that 3 5
Ibic metre of a size of 0,5 ym and larger are allowed, but only 25 000_particles per cubi
pUm and larger.

cognized that single sample distribution may deviate from_this' curve because of |
ditions. Counts below 350 000 particles per cubic metre are_unreliable except when
mplings is taken.

pthod

f size in the range of 0,5 um to 5,0 ym, equipment employing light-scattering principles s
in the controlled environment is sampled.at a known flow rate. Particles contained
e passed through an illuminated sensing zone in the optical chamber of the instrumen
dividual particles is received by a photo detector which converts the light pulses into el
An electronic system relates the-pulse height to particle size and counts the pulses su
particles in relation to particle siZeis registered or displayed.

rger.

DO 000

h

metre

bcal or
B large

hall be
in the
t. Light
ectrical
ch that

94

© ISO/IEC 2006 — All rights

reserved


https://iecnorm.com/api/?name=615911d87cf64ee3757b5cc71ff62ff7

ISO/IEC 17345:2006(E)

Number of particles per m®
greater than or equal to
the stated particle size

100 000 000

10 000 000

1000 000

100 000 \

10 000

1000 \
100
0,1 0,51 510 100 1000
Particle"size (um)

Figure A.1 — Particle'size distribution curve
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Annex B
(normative)

Edge distortion test

B.1 Purpose

The distortion fest checks if the case is free from unacceptable distortion and profrusions along its edgés. The
test is made by causing the cartridge to pass through the vertical slot of a gauge while applying @\ specified
force in addition to the gravitational pull.

B.2 Distortion gauge construction
The gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel;“The inner surfacgs shall
be polished to fa surface finish of 5 ym peak-to-peak.
B.3 Distortjon gauge dimensions
The dimensions shall be as follows (see figure B.1):

A=155,0 mm

B=136,0 mm £ 0,1 mm

C=10,0/mm £ 0,1 mm

D =11,40 mm + 0,01 mm

E=11,60 mm min.

B.4 Requirement

When the carfridge is ,jinserted vertically into the gauge, a vertical downward force F of 2,7 N makimum,
applied to the ¢entre of the top edge of the cartridge, shall cause the cartridge to pass through the gauge.

®

96 © ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=615911d87cf64ee3757b5cc71ff62ff7

ISO/IEC 17345:2006(E)

Figure B.1 — Distortion gauge
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C.1 Purpose

Annex C
(normative)

Compliance test

The compliand
cartridge into 3

C.2 Reference surfaces

The location of

C.3 Compliance gauge

plane.

the four reference surfaces S1, S2, S3, and S4 is defined in 10.5.4 apd figure 4.

e test checks the flatness and flexibility of the case by forcing the four retference surraces of the

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

to the surfaces
C.2 and C.3):

Ly =122,

mm £+ 0,2 mm

L,=4,0 mMm £+ 0,5 mm

Le = 130,(
Ly =101,
D, = 6,50
Db =4,00
D. = 5,50
Ha=1,01
Hp = 2,0 1

After assemb

mm + 0,5 mm
mm £+ 0,5 mm

mm + 0,01 mm

+ 0,00 mm
mm
- 0,02 mm

mm = 0,01 mm
hm + 0,1 mm

M Max-

S1, S2, S3, and S4 respectively (see Figure C.1). The 'dimensions are as follows (see Figures

yythe upper annular surfaces of the four posts shall lie between two horizontal [planes

spaced 0,01 mm apart.

C.4 Test conditions

The cartridge shall be placed with its reference surfaces onto the posts of the horizontal gauge.A vertical
down force F of 0,4 N shall be exerted on the cartridge opposite each of the four posts.

98
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C.5 Requirement

Under the conditions of C.4, any three of the four surfaces S1 to S4 shall be in contact with the annular
surface of respective posts. Any gap between the remaining surface S and the annular surface of its post shall
not exceed 0,1 mm.

Figure C.1 — Compliance gauge
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Figure C.2 — Location of the posts
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Figure C.3 — Detail of the posts
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Annex D
(normative)

Cartridge electro-static discharge test

D.1 Test procedure

The te$t procedure shall use the following steps:

Adclimate test cartridges at 10 % relative humidity for at least 12 hours before testing:
Re¢move all charge from the test cartridge using ionized air.
Mount the cartridge in the fixture shown in figure D.1.

Apply 1,00 kV to the charge plate.

10 seconds + 1 second after applying 1,00 kV, remove the voltage source (charge plate is floating).

oo o A WON =

Measure the decay time defined as the time required for theCeharged plate voltage to| decay 5 % to
950 V.

Prior tg testing a cartridge, ensure there is a non-ionizing environment by performing steps 4 + 6 above with
no cartridge present. Decay time with no cartridge shall beJarger than 100 seconds.

D.2 Specification
The dgcay time shall be smaller than 30 secands at 10 % relative humidity and 25 °C.

135 mm long conductive gasket,
4 places (Schlegel 5 762)
charged plate

\ cartridge (shutter side)

\\ / cartridge (bottom label side
A ]

\ v A

8 mm —

CHARGED PLATE
ANALYZER

[ [

@ Conductive material

Figure D.1 — Cartridge electro-static discharge test fixture
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Annex E
(normative)

Test method for measuring the adsorbent force of the hub

E.1 Purpose

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

E.2 Dimensions

The test devige (see figure E.1) consists of a spacer, a magnet, a back yoke, and ‘a centre shdft. The
dimensions of the test device are as follows:
Dg4 = 8,0/mm £ 0,1 mm
D¢ = 20,0 mm £ 0,1 mm
Df= 19,0 mm max.

+ 0,0 mm
Dg = 3,9Imm

- 0,1 mm
H; =0,4D mm + 0,01 mm

Hgq = 1,2lmm (typical, to be adjusted to meet the force requirement of E.4)

E.3 Materis

The material of the test device shall be:

Magnet : Any magnetizable material, typically Sm-Co
Back yoKe : Any suitable magnetizable material

Spacer : Nen=magnetizable material or air gap
Centre shaft : Non-magnetizable material

E.4 Characteristics of the magnet with back yoke
Number of poles : 4 (typical)

Maximum energy product (BH_ )  :175 kJ/m® + 16 kd/m®

max

The characteristics of the magnet with back yoke shall be adjusted so that with a pure nickel plate of the
following dimensions (see figure E.2), and the adsorbent force of this plate at the point H; = 0,4 mm when

spaced from the magnet surface shall be 9,5N + 0,6 N.

Dn=7,0mm £ 0,1 mm
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Dj =22,0mm = 0,1 mm

Hg = 2,0 mm £ 0,05 mm

E.5 Test condition for temperature

This condition shall be as specified in 8.1.1.

A

Magnet \\\\\\\\ | \\\\\\\ W ¢ He

. T cone st

Figure E.1 — Test device for'the clamping characteristic of the hub

Ui, G

A
o
| D. »

> -] » He

Figure E.2 — Calibration plate of the test device
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Annex F
(normative)

CRC for ID fields

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

G(X)=X16 ; A12 ; A5 +—4

The residual pplynomial shall be

i=31 i=15
R(x) = 2 a x + z a; X ) x"® mod G(x)
i=16 i=0
where a; denofes a bit of the first four bytes and a; an inverted bit. The highest-order bit of the first byte is a4
The sixteen bits ¢, of the CRC are defined by
K=15
A wl k
R(x) = C, X
)= D, c
K=o0
where cq5 is rgcorded as the highest order bit of the fifth byte in the ID field and cg is the lowest order bit of the
sixth byte in the ID field.
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Annex G
(normative)

Data field scrambler implementation

G.1 Data field scrambler purpose

The purpose of Dafa field scrambling is o randomize user data to generate various mark and-space lengths in
the en¢oded data. The data scrambler tends to reduce the d.c. content of the encoded datawayveform. This is
of primary importance for sectors with block of fixed data bytes. In these cases, without scrambling, the
encodgd data could consist of the same repeated patterns, which can generate a large.d.c. confent.

G.2 Data field scrambler order of processing
The D43ta field shall be as detailed in Annex H.

The entire Data field except for Resync, Reference, and VFO2 “bytes shall be scrambled| The order of
procesging for encoding shall be

1| Interleave user data and Control bytes
2| Generate CRC and ECC bytes

3| Scramble bytes of the Data field
4

Insert Resync, Reference, and VFOZ2 bytes (not scrambled)
The orgler of processing for decoding shall-be the reverse of the encoding process

Remove Resync, Referenee, and VFO2 bytes
Unscramble bytes of Data field
Perform ECC and €heck CRC

De-interleave-user data and Control bytes

AW N -

G.3 Data field.scrambler circuit and preset values

The sdrambling byte generation circuit shall be as shown in figure G.1. The circuit consists of|a feedback bit
shift registerin which bits r; (msb) to rg (Isb) are used as a scrambling byte at each 8-bit shift.

The initial preset number, shown in table G.1 is equivalent to least significant 4 bits of the 31-bit PBA value, bg
to bg, in which bz is the msb and by is the Isb. At the beginning of each Data field, the initial value of r14 to ro
shall be preset corresponding to the PBA of the sector as shown in table G.1 (the msb of the pre-set value

shall be discarded).

The initial value shall be changed every sector, and after 16 sectors, the sequence shall be repeated.

The lower 8 bits of the initial values of r7 to rg shall be taken out as scrambling byte S4. After that, the 8-bit
shift shall be repeated for each scrambled byte of the Data field. As a result, scrambling bytes S, to S, shall
be taken from the shift register at each 8-bit shift.
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Table G.1 — Initial value of shift register

Initial preset number | Initial register value
(0) (0001)
() (5500)
(2) (0002)
(3) (2A00)
(4) (0004)
(5) (5400)
(6) (0008)
(7) (2800)
(8) (0010)
(9) (5000)
(A) (0020)
(B) (2001)
(C) (0040)
(D) (4002)
(E) (0080)
(F) (0005)

[14

r3

;?
ro

r2 4 g r's

r7 e rs r4

rs

r2

r

ro

Scrambling for data byte Dy in figure G.1 is defined as follows:

D’y = Dy @) Sy

(k=1ton)

Figure G:1"— Feedback shift register for generating the scrambling byte

where

D’k is the scrambled data byte

Dy is an unscrambled data byte

Sk is the scrambling byte from the feedback shift register

n is the number of data bytes to be scrambled in the Data field

and @ means Exclusive-OR logical operation.
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Interleave, CRC, ECC, Resync, and Reference for the Data field

H.1 Interleave

The different bytes recorded on the disk for each sector with 8192 data-user byles shall be|designated as

follows|

Dp are user data bytes

Py, are Control bytes (see 15.10.3)
Ck are CRC check bytes
Es, are ECC check bytes

These |pbytes shall be ordered in a sequence A, in the order in which-they shall be recorded on the disk. The
order of n of D, is the same as that in which they are input from~the interface. Depending on [the value of n,

these elements are

for[1<n<8192 : A, =D,
for|8193<n<8204: A,=Py,
for|8205<n<8208: A,=Ck
for(8209<n<9424: A,=Eg;

where:

q =|int[(n—8 193) /4] + 1
r=[[(n -8 193) mod 4] 1
k =|n — 8 204

s =|[(n — 8 209).mod 38] + 1
t =|int [(n —(81209) / 38] + 1

The natation_int [x] denotes the largest integer not greater than x.

The first four parts of A, are 38-way interleaved by mapping them onto a two-dimensional matrix B;; with 216

rows and 38 columns. Thus
for 1<n<8208 : Bjj
where:

i=215—int[(n—-1)/38]
j=(n-1)mod 38
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H.2 CRC

The CRC and the ECC shall be computed over the Galois field based on the primitive polynomial

Gp(x) = x®

The generator

i

~

Ge(x) =

+x'+ X3+ X+ 1
polynomial for the CRC bytes shall be

=35

Jj(x+a") = x* + (68) x> + (69) x> + (F1) x + (DA)

i
where the elen

The contents d

Re(x)

G
K

N

Re(x)

Ki

The last equat

H.2.1 Check

The four check

The informatio

i~

nent a = 0000 0010.

f the four check bytes are defined by the residual polynomial

(x) x* mod Gg(x)

N

4-k

1l
-

on specifies the storage locations for the coefficientsof.the polynomial.

byte calculation
bytes of CRC shall be computed over the:dser data and the control bytes as specified i
h polynomial shall be

i=215 j=37 j=83

lc(x)

H.3 ECC

The primitive
the check byte]

[ 2 ( 2. (B, )]

£ B,)
j=0

i=1  j=0

5 of the"\E€C shall be

(=731

Ge(x) =

IT(x+a)
i=0

where the element . = 0000 0010.

H.2.

olynomiakGp(x) and the element o’ shall be as specified in H.2. The generator polynomial for

The 1216 check bytes of the ECC shall be computed over the user bytes, the control bytes, and the CRC
bytes. The corresponding 38 information polynomials shall be

i

=215

500 = D, (Bi) X

108

i=0
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where 0 <j < 37.
The contents of the 32 check bytes Eg ; for each polynomial lgf(x) are defined by the residual polynomial
Rej(X) = lgj(x) x** mod Gg(x)
t=32
Re(x) = E. . x¥!

1t
t=1

The lagt equation specifies the storage locations for the coefficients of the polynomial.

H.4 Resync
The Rgsync fields (see Annex J) shall be inserted in the Data field to prevent loss\of synchronization and limit
the prgpagation of errors in the user data. They are numbered consecutively"and shall contain|one of the two
following patterns of Channel bits.

010 000 000 010 000 000 010 010 for RS1, RS3, RS5, .
010 000 000 010 000 000 010 000 for RS2, RS4, RS6, ...

A field RSn shall be inserted between bytes A152, and Aqspf+9, Where 1 < n < 62.

RS62 ghall be inserted immediately after byte Agg24.

H.5 Reference

The Regference fields (see Annex J) shalhbe inserted in the Data field to provide read signal reference levels.
They are numbered consecutively and shall contain the following pattern of Channel bits.

010 010 010 010
A field RFn shall be inserted:between bytes Azg, and Azgp+1, Wwhere 0 < n < 248.

RFO shall be inserted:between the Sync field and byte A4. RF248 shall be inserted between RY62 and the PA
field.

The Regference byte shall be inserted after the Resync bytes whenever both are inserted between the same
Data figld’bytes.

H.6 VFO2, Extra Sync (SBX), and Extra Reference (RFX) fields

The VFO2, SBX, and RFX fields shall be inserted in the Data field to provide redundant fields in the event that
the primary fields (VFO1, Sync, and RFO0) are obscured or damaged.

These three fields shall be inserted in the following order between bytes RF8 and Azgs:

1)  VFO2
2)  SBX
3) RFX.
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H.6.1 VFO2

The VFO2 field shall be inserted in the Data field to provide a redundant field for locking the VFO in the event
that VFO1 is obscured or damaged. The VFO2 pattern shall be as defined in 15.8.

H.6.2 Extra Sync (SBX)

The Extra Sync field shall be inserted in the Data field after VFO2 to provide a redundant field for
synchronization in the event that the Sync field is obscured or damaged. The Extra Sync pattern shall be the
same as the Sync field defined in 15.9.

H.6.3 Extra Reference(RFX)

The Extra Re
reference amp

H.7 Record
The elements
the Sync bytes
and VFO2, SB

Figure H.1 shd
to-bottom and

SB des
D  ded
RS ded
RF  ded
VF  des
P des
C  des
E  ded

PA des

erence field shall be inserted in the Data field after SBX to provide a redundant f
itude. The Extra Reference pattern shall be the same as the Reference field defined in H

ing sequence for Data field
pf the Data field shall be recorded on the disk according to sequence A, immediately fg
, with Resync bytes inserted as specified in H.4, Reference bytes inserted as specified
X, RFX bytes inserted as specified in H.6.

ws in matrix form the arrangement of these elements:dhe sequence of recording is frq
from left-to-right.

ignates a Sync byte

ignates a user byte

ignates a Resync byte
ignates a Reference byte
ignates a VFO2 byte

ignates a Control byte
ignates a check'byte for CRC
ignates a~check byte for ECC

ignates the PA byte

Figure H.1 sho

WS that the TIrst ZTo rows contain in columns U 10 5/, the user byles, the Lonirol byltes,

CRC check bytes. The next 32 rows contain only ECC check bytes.
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Annex |
(normative)

Drive Information Record (DIR) usage

The 4-byte Drive Information Record (P3) of the Control bytes shall be used to save drive related information
into each sector as it is written or rewritten.

For normally writter-sectersthe-DIR-shall-contain-the-follewing-infermation-in-the-spescified-location:
Byte 1
Bit 7 6 5 4 3 2 1 0
position
. Verify
Unspecified Verify Pass Relocation cause
enabled .
Relocation
Byte 2
Bit 7 6 5 4 3 2 1 0
position
nspecified Relocation Attempt Drive Serial Number bits (19 — 16
Byte 3
Bit 7 6 5 4 3 2 1 0
position
Drive Serial Number bits (15 — 8)
Byte 4
Bit 7 6 5 4 3 2 1 0
position
Drive Serial Number bits (7 — 0)

Unspecified bits shall be set to ZERO and shall be ignored in interchange.

The Verify Enabled bit shall indicate whether the sector was written with Verify after Write enabled, as follows:
Verify after Write disabled = ZERO
Verify after Write enabled = ONE.

The Verify Pass Relocation bit shall be set to ZERO for all sectors that have not been relocated.

The Verify Pass Relocation bit shall indicate whether a relocated sector was spared due to a Verify error, as
follows:
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Write Error Relocation = ZERO

Verify Error Relocation = ONE.

The Relocation Cause field is vendor unique, and may be used to identify the reason for relocating the sector.
The Relocation Cause field shall be ignored in interchange.

The Relocation Attempt field shall be set to ZERO for all sectors that have not been relocated.

The Relocation Attempt field shall contain the number of the relocation attempt for all relocated sectors as

follows:
Attempt 1 =0
Attempt 2 = 1
Attempt 8 =7
The Drjve Serial Number is vendor unique and shall be ignored in interchange.

For SO
fields s

I, DDS, PDL, and SDL sectors, the Verify Pass Relocation, Relocation Cause, and Reld
hall be set to ZERO.

© ISO/IEC 2006 — All rights reserved
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Annex J
(normative)

Determination of the Resync and Reference patterns

J.1 Conditions of Resync pattern

The Resync pattern shall have the 1ollowing characteristics 10 satisty Its required tunction:

1. The Regync patterns consist of irregular Channel bit patterns that do not occur in RLL(1,74) modulation
code.

2. Theirregularity of the Resync patterns is easily detectable.

3. There gre two unique patterns, one for odd numbered Resync fields, and another for even numbered
Resynclfields.

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

J.2 Resyng pattern

Selection of ofe of the two Resync patterns shown below shall:be made in order to provide additional Data
field synchronigation information.

The criteria forf selecting either Resync Pattern 1 or Resync Pattern 2 is based on the position of the Resync
fields within th¢ data area.

Reference
Data Resync pattern byte

Resync Pattern 1 (odd) 010 000 000 010 000 00O 010 010
Resync Pattern 2 (even) 010 000 000 010 000 00O 010 000

Resync Patterp 1 shall\be used for all odd numbered Resync fields (RS1, RS3, RS5, ...).

Resync Patterp.2$hall be used for all even numbered Resync fields (RS2, RS4, RS, ...).

J.3 Conditions of Reference pattern

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

1. The Reference pattern is a Channel bit pattern consisting of either a 3T mark, 3Tspace, 3T mark or a 3T
space, 3T mark, 3T space. The triple 3T patterns can be used for determining the read signal amplitude
of 3T marks and spaces as a reference level for decoding of RLL(1,7) information.

2. The read signal amplitude and shape of the reference pattern can be checked and used to locate
possible data error positions for erasure ECC processing.

3. The length of the Reference pattern shall be 12 Channel bits.
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J.4 Reference pattern

The Reference pattern shall be as follows.

Sync,
Resync,
or Data 1 | Reference pattern | Data 2

»
»

<
al

010 010 010 010
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Annex K
(normative)

Specific Disk Information

SDI sectors shall consist of 8 192 bytes that contain Specific Disk Information. These bytes shall specify the

following.

Bytes 0 and 1

These bytes shall be recorded with the SDI Identifier. Both bytes shall be recorded with (D1) to(indicate that

this is a SDI sector.

Bytes 2 to 6

These five bytes shall contain the Disk Serial Number and Disk Side (A or B) (see table K.1). The Disl
Number shall e the same for both the A and B sides of the disk. The serial numb€&rand side of the dis

be represented in hexadecimal notation.

Table K.1 — Disk Serial Number and Disk Side bytes

Byte Bits Description Allowed values
2 7-4 1% digit of Disk Serial Number (0)—(F)
2 3-0 | 2™ digit of Disk Serial Number (0)=(F)
3 7-4 3" digit of Disk Serial Number (0)—(F)
3 3-0 | 4" digit of Disk’ Serial Number (0)—(F)
4 7-4 5" digitof Disk Serial Number (0)—(F)
4 3-0 6" digit of Disk Serial Number (0)—(F)
5 7-4 7" digit of Disk Serial Number (0)—(F)
5 3<0 g™ digit of Disk Serial Number (0)—(F)
6 7=4 o digit of Disk Serial Number (0)—(F)
6 3-0 Disk Side (A) or (B)

Byte 7

Serial
bk shall

This byte shall specify the SDI Revision number. The SDI Revision number may be used by the disk
manufacturer to denote the use of the Unspecified SDI bytes.

Bytes 8 to 15

These eight bytes shall contain the disk manufacturer code in ASCII representation.

Byte 16

This byte shall specify the year of disk manufacture. It shall be specified as a number n such that

n = year — 2000.
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7

This byte shall specify the month of disk manufacture. This byte shall be recorded with a value in the range

from 1

Byte 1

(January) to 12 (December).

8

This byte shall specify the day of disk manufacture. This byte shall be recorded with a value in the range from

1 to 31
Bytes
These
serial 1
shall ¢
Byte 2
This by

0 fqg

1 fq
Bytes

These

represgnted in binary notation. Byte 24 shall contain the\MSB and Byte 25 shall contain the LSHE.

19 to 22

four bytes shall contain the Drive Serial Number (DSN) of the unit that recorded the S
umber of the drive shall be represented in binary notation. Byte 19 shall contain the M3
bntain the LSB.
B
te shall specify the Media Type. This byte shall be recorded with
r Type RW,

r Type WORM.

P4 and 25

bytes shall specify the user data capacity of the ODC in Gbytes. The capacity of the

| sectors. The
B and Byte 22

ODC shall be

er n such that

These pytes shall be set to (001E) indicating a userdata capacity of 30 Gbytes per cartridge.
Byte 2p
;I;}hits byte shall specify the sector size‘in-user data bytes. This byte shall be recorded with a pumber n such
a
n =|sector size | 1024.
It shall|be set to 8 indicating a sector size of 8 192 user data bytes per sector.
Byte 2f
This byte shalkspecify the Recording Track pitch in nm. This byte shall be recorded with a numk
n =|track pitch | 5.
It shall be set to 80 for Type RW media indicating a Recording Track pitch of 400 nm.
It shall be set to 74 for Type WORM media indicating a Recording Track pitch of 370 nm.
Byte 28
This byte shall specify the nominal wavelength A of the laser in nm. This byte shall be recorded with a number
n such that
n=A/5.
It shall be set to 81 indicating a laser wavelength of A = 405 nm.

© ISO/IEC 2006 — All rights reserved

117


https://iecnorm.com/api/?name=615911d87cf64ee3757b5cc71ff62ff7

ISO/IEC 17345:2006(E)

Byte 29

This byte shall
with a number

specify the nominal Numerical Aperture NA of the objective lens. This byte shall be recorded
n such that

n = NA x 100.

It shall be set to 70 indicating an objective lens with NA = 0,70.

Bytes 30 and 31

These bytes s

hall specify the nominal cover layer index of refraction. These bytes shall be recorded with a

number n such
n=index o

Byte 30 shall g

Byte 32

This byte shall

Byte 33

This byte shall

Byte 34

This byte shall

Byte 35

This byte shall

Byte 36

This byte shall
n such that

n = rotation
It shall be set

It shall be set t

that
f refraction x 10 000.

ontain the MSB and Byte 31 shall contain the LSB of the number n.

indicate the nominal cover layer thickness in nm.

indicate the average cover layer thickness in nm at disk radius r = 62 mm.

indicate the average cover layer thickness in.-nm at disk radius r = 45 mm.

indicate the average cover layer thickness in nm at disk radius r = 28 mm.

specify the nominal disk ‘rotational frequency in Hz. This byte shall be recorded with a pumber

al frequency x 4.
p 130 for Type RW media indicating a disk rotational frequency of 32,5 Hz.
p 140 for.Type WORM media indicating a disk rotational frequency of 35,0 Hz.

Byte 37

This byte shall
that

specify the nominal laser read power in yW. This byte shall be recorded with a number n such

n = read power [ 5.

It shall be set t

Byte 38

This byte shal
such that

0 100 indicating a laser read power of 500 pW.

| specify the maximum laser read power in yW. This byte shall be recorded with a number n

n = maximum read power [ 5.
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This value shall be the recommendation of the media manufacturer for maximum laser read power at any
radius of the disk.

Byte 39

This byte shall specify the baseline reflectance R of the disk in its unrecorded initialized state as measured in

a Mirro

n=

r Area. This byte shall be recorded with a number n such that

R x 100.

Byte 40

This by
(00
(FF

Byte 4

This b
numbe

n:

Bytes #2 to 44

These
shall b

0
1

Byt

Byt

te shall specify the change in reflectance R for user written marks. This byte shall be rec
for Rmark > Rspace
for Rmark < Rspace
(

ite shall specify the maximum linear velocity for writing in m/s.\This byte shall be rg
r n such that

maximum linear velocity x 10.

bytes shall specify which bands of the disk can‘be recorded with a single pass write. T
b contained in a bit map where

Indicates band may be recorded in a;single pass write.

Indicates band requires an erase pass prior to writing.

b 42

Bit 7 ZERO
Bit 6 ZERO
Bit 5 ZERQ
Bit 4 ZERO
Bit 3 ZERO
Bit 2 ZERO
Bit1 ZERO
Bit-0 Band 16

v

243

brded with

corded with a

his information

Bit 7 Band 15
Bit 6 Band 14
Bit 5 Band 13
Bit 4 Band 12
Bit 3 Band 11
Bit 2 Band 10
Bit 1 Band 9

Bit 0 Band 8
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Byte 44
Bit 7 Band 7
Bit 6 Band 6
Bit 5 Band 5
Bit 4 Band 4
Bit 3 Band 3
Bit 2 Band 2
Bit 1 Band 1
Bit O Band 0

For Type WORM media, bytes 42 to 44 shall be recorded with (00).

Byte 45

This byte sha
denoting the p
radial direction
of the disk.
Bytes 46

This byte shall

This byte shall

n=px100.

The Write Pov
using the 8T —

Bytes 47 to 12
These bytes a
Bytes 128 to 2

Bytes 128 to 2

A Parameter H
for 24 bands.

For Type RW

| specify the QWML position offset in nm. This byte shall be a signed value (4,128
hysical offset of the QWML fields with respect to the midpoint of the groove,céntrelines
. A positive value indicates that the QWML fields are positioned too close to-the outer di

specify the Write Power Calibration Optimal Power Factor p, defined as the ratio:

Optimal Write Power

Threshold Write Power

be recorded with a number n such that

er Calibration Optimal Power Factor could be measured in the Write Power Calibratio
8T test pattern (see 17.3).

7
e Reserved and shall be fecorded with (00).

647 - Parameter Pages
647 are specifying Parameter Pages.

age shall-be24 bytes in length and shall specify a single Write Strategy parameter (se

media, the first 17 bytes of the Parameter Page shall specify the parameter value for

0 127)
5 in the
ameter

n Zone

b 23.3)

Band 0

through 16. T

] + 7 HICNAaYaly

b bhall -k P~ A dadl
IAST T UylCS STIAaim T TCSCTvVeEU AT ToCUTUC U~ Wit (OO

For Type WORM media, the first 16 bytes of the Parameter Page shall specify the parameter value for Band 0

through 15. Th

e last 8 bytes shall be reserved and recorded with (00).

Page Offset 0
Page Offset 1
Page Offset 2
Page Offset 3
Page Offset 4
Page Offset 5
Page Offset 6
Page Offset 7
Page Offset 8
Page Offset 9

120

Parameter byte value for Band 0
Parameter byte value for Band 1
Parameter byte value for Band 2
Parameter byte value for Band 3
Parameter byte value for Band 4
Parameter byte value for Band 5
Parameter byte value for Band 6
Parameter byte value for Band 7
Parameter byte value for Band 8
Parameter byte value for Band 9
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Page Offset 10 Parameter byte value for Band 10
Page Offset 11 Parameter byte value for Band 11
Page Offset 12 Parameter byte value for Band 12
Page Offset 13 Parameter byte value for Band 13
Page Offset 14 Parameter byte value for Band 14
Page Offset 15 Parameter byte value for Band 15
Page Offset 16 Parameter byte value for Band 16 for RW / Reserved = (00) for WORM

Page Offset 17 to 23 Reserved = (00)
Bytes 128 to 151

This Parameter Page shall specify the nominal first pulse write power on Groove Recording Tracks Pgy.g in
mW. Epch byte shall be recorded with a number n such that

n= PFW-G x 10.
Bytes [152 to 175

This Parameter Page shall specify the nominal first pulse write power on Land Recording Trackls Pgy. in mW.
Each biyte shall be recorded with a number n such that

n= PFW-L x 10.
Bytes [176 to 199

This Parameter Page shall specify the multi-pulse to first pulse write power ratio on Groove Refording Tracks
Puw-cl / Prw-g- Each byte shall be recorded with a number n such that

n= (PMW-G /PFW-G) x 100.
Bytes R00 to 223

This Parameter Page shall specify the<multi-pulse to first pulse write power ratio on Land Regording Tracks
(Pmw-t / Prw-L)- Each byte shall be recorded with a number n such that

n= (PMW-L /PFW-L) x 100.
Bytes P24 to 247

This Parameter Page'shall specify the last pulse to first pulse write power ratio on Groove Refording Tracks
(PLw-d/ Prw-g)—Each byte shall be recorded with a number n such that

n= (PLW-G /PFW-G) x 100.

Bytes 248 to 271

This Parameter Page shall specify the last pulse to first pulse write power ratio on Land Recording Tracks
(PLw-L! Prw-L)- Each byte shall be recorded with a number n such that

n= (PLW-L /PFW-L) x 100.
Bytes 272 to 295

This Parameter Page shall specify the erase to first pulse write power ratio on Groove Recording Tracks
(Per.c/ Prw-g)- Each byte shall be recorded with a number n such that

n= (PER-G /PFW-G) x 100.
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For Type WORM media, each byte is typically set to (Pg.g / Prw-g) x 100 to apply the bias power during the
recording of spaces.

Bytes 296 to 319

This Parameter Page shall specify the erase to first pulse write power ratio on Land Recording Tracks

(Per-L/ Prw-L)

. Each byte shall be recorded with a number n such that

n= (PER-L /PFW-L) x 100.

For Type WORM media, each byte is typically set to (Pg.. / Prw-L) x 100 to apply the bias power during the

recording of s[g
Bytes 320 to 3

This Paramete
Tracks (PcL.g

n=(PcLc
Bytes 344 to 3

This Parametg
(PeL-L/ Prw-L

n=(PcLL
Bytes 368 to 3

This Parametg
(Pe-c / PFrw-G

n= (PB-G /
Bytes 392 to 4

This Parametgq
(P-L! Prw-L)-

dlCo.
43

r Page shall specify the cooling pulse to first pulse write power ratio on_Groove Re
Prw_g). Each byte shall be recorded with a number n such that

/ Prw._g) x 100.

67

r Page shall specify the cooling pulse to first pulse write power ratio on Land Recording
. Each byte shall be recorded with a number n such that

PFW-L) x 100.

91

r Page shall specify the bias pulse to first pulse write power ratio on Groove Recording
. Each byte shall be recorded with a\ntimber n such that

Pew.g) x 100.

115

r Page shall specify\the bias pulse to first pulse write power ratio on Land Recording
Each byte shall e recorded with a number n such that

cording

Tracks

Tracks

Tracks

ee also

n= (PB-L / PFW-L) x 100-
Bytes 416 to 2 647 shall specify the write pulse timing strategy.
The contents oFthe-differenttirme—detlaypararmeters-specified-by-thesebytes-are-giverintablek2+{s

Annex O).

The value contained in each of these bytes shall represent a time delay 6T expressed as a sum of an integer
numbers m of Channel Clock period T and an integer number n of units of 1/40 of the Channel Clock period T:

OT = mT + n(T/40).

The value of m and n shall be assigned to each byte using the following bit fields:

Bit 7-6

Bit 5-0

122

shall represent the value m (0 to 3).

shall represent the value n (0 to 39).
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Bit 7 shall be the most significant bit of value m.

Bit 5 shall be the most significant bit of value n.

Table K.2 — Contents of the time delay parameters used in the write pulse strategy

Parameter

Content

Tsrp

Time delay of Start First Pulse: This time defines the start location of the first write pulse of a
mark. It starts 1T before the space-mark transition of the NRZ signal. It is depending on the

space-mark lengths. The power level selected at the end of this time is Pgyy.

Time delay of End First Pulse: This time defines the end location of the first w
mark. It starts 1T before the space-mark transition of the NRZ signal. It is déep
space-mark lengths. The power level selected at the end of this time is Pgfon 2T

for marks longer than 2T.

ite pulse of a
ending on the
marks and Pg

Time delay of Extra One: This time defines the start location of the’second py
sequence (for mark at least 4T long). It starts 1T after the space-mark transitid
signal. The power level selected at the end of this time is Pyp,

Ise of a write
n of the NRZ

Txp

Time delay of Extra Three: This time defines the end ldcation of the second py
sequence (for mark at least 4T long). It starts 1T aftef_the space-mark transitid
signal. The power level selected at the end of this time.is Pg.

Ise of a write
n of the NRZ

Time delay of Start Multi-Pulse: This time definés the start location of the third or m

write pulse of a mark (for mark at least 5T long). It starts at every middle T of a long
3T, 4T, . . . after the space-mark transition):The power level selected at the end of
Pup-

ore inner
mark (at 2T,
this time is

=

Time delay of Extra Two: This time\defines the end location of the third write pulse
mark at least 5T long). It starts 2T after the space-mark transition of the NRZ sign
level selected at the end of thisitime is Pg_

of a mark (for
al. The power

Time delay of End MultirPulse. This time defines the end location of the third or m
pulse started by Tgpip (for mark at least 6T long). It starts at every middle T of a
3T, 4T, 5T, . . . afterthe space-mark transition). The power level selected at the e
is Pb-

bre inner write
long mark (at
nd of this time

Tempp

Time delay of End Multi Pulse Programmable. This time defines the end location o
write pulse started by Tgyp (for mark at least 4T long). It starts 3T before th
transition of the NRZ signal. It is depending on the mark-space lengths. The power
atthe end of this time is Pg.

f the last inner
e mark-space

level selected

Time delay of Start Last Pulse. This time defines the start location of the last wi

rite pulse of a

mark (faor mark at laact 23T lana) It ctartc 2T hafara tha mark cnaca trancitinn Af th
oot at1eaSto1+—10R g )t Stats—=1+—oetore—e+hah RSO0t

«—space
The power level selected at the end of this time is P .

e NRZ signal.

Time delay of End Last Pulse: This time defines the end location of the last write pulse of a mark
(for mark at least 3T long). It starts 2T before the mark-space transition of the NRZ signal. It is
depending on the mark-space lengths. The power level selected at the end of this time is the
final cooling power following a mark, Pg_.

Tecp

Time delay of End Cooling Pulse. This time defines the end location of the final cooling pulse,
and starts the erase power of the space region. It starts 1T before the mark-space transition. It is
depending on the mark-space lengths. The power level selected at the end of this time is PgR.
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Bytes 416 to 439

This Parameter Page shall specify the start multi-pulse delay Tgyp.

Bytes 440 to 463

This Parameter Page shall specify the end multi-pulse delay Tgyp.

Bytes 464 to 487

This Parameter Page shall specify the start extra 1 pulse delay Tx4.

Bytes 488 to §11

This Parameter Page shall specify the end extra 2 pulse delay Txo.

Bytes 512 to $35

This Parametdr Page shall specify the end extra 3 pulse delay Txs.

Bytes 536 to $59

This Parametgr Page shall specify the end multi-pulse programmable delay of a 4T mark followed b
space Tepmpp (BM-2S).

Bytes 560 to $83

This Parametgr Page shall specify the end multi-pulse programnmable delay of a 4T mark followed G
space Tegpmpp (BM-3S).

Bytes 584 to 607

This Parametgr Page shall specify the end multi-pulse programmable delay of a 4T mark followed 4
space Tegpmpp (BM-4S).

Bytes 608 to 631

This Parametgr Page shall specify the end multi-pulse programmable delay of a 4T mark followed by
longer space Tepmpp (4M-5S).

Bytes 632 to §55

This Parameter Page shall specify the end multi-pulse programmable delay of a 5T or longer mark follo
a 2T space Tgppp (BM=2S).

ya?2T

ya 3T

y a 4T

8 5T or

wed by

Bytes 656 to 679

This Parameter Page shall specify the end multi-pulse programmable delay of a 5T or longer mark followed by

a 3T space Tgppp (5M-3S).

Bytes 680 to 703

This Parameter Page shall specify the end multi-pulse programmable delay of a 5T or longer mark followed by

a 4T space Tgppp (5M-4S).

Bytes 704 to 727

This Parameter Page shall specify the end multi-pulse programmable delay of a 5T or longer mark followed by

a 5T or longer space Tgppp (5M-5S).
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Bytes 728 to 751

This Parameter Page shall specify the end cooling pulse delay of a 2T mark followed by a 2T space
Tecp (2M-2S).

Bytes 752 to 775

This Parameter Page shall specify the end cooling pulse delay of a 2T mark followed by a 3T space
Tecp (2M-3S).

Bytes 776 to 799

This Farameter Page shall specify the end cooling pulse delay of a 2T mark followed by a 4T space
Tecp (2M-4S).

Bytes B00 to 823

This Parameter Page shall specify the end cooling pulse delay of a 2T mark followed by a 5T gr longer space
Tecp ($M-5S).

Bytes B24 to 847

This rameter Page shall specify the end cooling pulse delay of a 3T mark followed by a 2T space
Tecp ($M-2S).

Bytes B48 to 871

This rameter Page shall specify the end cooling-pulse delay of a 3T mark followed by a 3T space
Tecp ($M-3S).

Bytes B72 to 895

This Farameter Page shall specify the’end cooling pulse delay of a 3T mark followed by a 4T space
Tecp ($M-4S).

Bytes B96 to 919

This Parameter Page shall\specify the end cooling pulse delay of a 3T mark followed by a 5T gr longer space
Tecp (BM-5S).

Bytes P20 to 943

This rameter Page shall specify the end cooling pulse delay of a 4T mark followed by a 2T space
Tecp ($M=25).

Bytes 944 to 967

This Parameter Page shall specify the end cooling pulse delay of a 4T mark followed by a 3T space
Tecp (4M-38S).

Bytes 968 to 991

This Parameter Page shall specify the end cooling pulse delay of a 4T mark followed by a 4T space
Tecp (4M-4S).
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Bytes 992 to 1 015

This Parameter Page shall specify the end cooling pulse delay of a 4T mark followed by a 5T or longer space

Tecp (4M-5S).

Bytes 1 016 to 1 039

This Parameter Page shall specify the end cooling pulse delay of a 5T or longer mark followed by a 2T space

Tecp (5M-29).

Bytes 1 040 to 1 063

This Parametd
Tecp (BM-3S).

Bytes 1 064 td

This Parametg
Tecp (BM-4S).

Bytes 1 088 td

This Parametg
longer space T

Bytes 1 112 tq

This Parametg

Bytes 1 136 td

This Parametg

Bytes 1 160 tq

This Parametg

Bytes 1 184 tq

This Parametgq
TeLp (2M-5S).

Bytes 1 208 td

This Parametg

r Page shall specity the end cooling pulse delay or a ol or longer mark 1oliowed by a s |

) 1087

r Page shall specify the end cooling pulse delay of a 5T or longer mark fellowed by a 47,

)1 111

Ecp (SM-5S).

) 1135

r Page shall specify the end last pulse delay of a2T mark followed by a 2T space Tg p (
) 1159

r Page shall specify the end last pulse-delay of a 2T mark followed by a 3T space Tg p (

) 1183

r Page shall specify the end\last pulse delay of a 2T mark followed by a 4T space Tg p (

) 1 207

r Page shall specify the end last pulse delay of a 2T mark followed by a 5T or longe

) 1231

r Page’ shall specify the end last pulse delay of a 3T mark followed by a 2T space Tg p (

space

space

r Page shall specify the end cooling pulse delay of a 5T or{onger mark followed by @ 5T or

DM-2S).

DM-3S).

DM-4S).

space

BM-2S).

Bytes 1 232 to 1 255

This Parameter Page shall specify the end last pulse delay of a 3T mark followed by a 3T space Tg p (3M-3S).

Bytes 1 256 to 1 279

This Parameter Page shall specify the end last pulse delay of a 3T mark followed by a 4T space Tg p (3M-4S).

Bytes 1 280 to 1 303

This Parameter Page shall specify the end last pulse delay of a 3T mark followed by a 5T or longer space

TeLp (3M-5S).
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Bytes 1 304 to 1 327

This Parameter Page shall specify the end last pulse delay of a 4T mark followed by a 2T space Tg| p (4M-2S).

Bytes 1 328 to 1 351

This Parameter Page shall specify the end last pulse delay of a 4T mark followed by a 3T space Tg p (4M-3S).

Bytes 1 352 to 1 375

This Parameter Page shall specify the end last pulse delay of a 4T mark followed by a 4T space Tg p (4M-4S).

Bytes {1 376 to 1 399

This Parameter Page shall specify the end last pulse delay of a 4T mark followed by a,5T or longer space
TeLp (4M-5S).

Bytes 1 400 to 1 423

This Parameter Page shall specify the end last pulse delay of a 5T or longer mark followed py a 2T space
TeLp (M-2S).

Bytes [| 424 to 1 447

This Parameter Page shall specify the end last pulse delay of a 5T or longer mark followed py a 3T space
TeLp (8M-3S).

Bytes [l 448 to 1 471

This Parameter Page shall specify the end last pulse delay of a 5T or longer mark followed py a 4T space
TeLp (3M-4S).

Bytes [1 472 to 1 495

This Parameter Page shall specify~the end last pulse delay of a 5T or longer mark followed by|a 5T or longer
space [[gLp (BM-5S).

Bytes [1 496 to 1 519

This Harameter Page shall specify the start last pulse delay of a 2T mark followed by a 2T space
TsLp (4M-28S).

Bytes I 520 to 1 543

This Parameter_Page shait specify the Start 1ast puise deray of a 2T mark foifowed by a 3T space
TsLp (2M-3S).

Bytes 1 544 to 1 567

This Parameter Page shall specify the start last pulse delay of a 2T mark followed by a 4T space
TsLp (2M-4S).

Bytes 1 568 to 1 591

This Parameter Page shall specify the start last pulse delay of a 2T mark followed by a 5T or longer space
TsLp (2M-5S).
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Bytes 1 592 to 1 615

This Parameter Page shall specify the start last pulse delay of a 3T mark followed by a 2T

TsLp (3M-2S).

Bytes 1 616 to 1 639

This Parameter Page shall specify the start last pulse delay of a 3T mark followed by a 3T

TsLp (3M-3S).

Bytes 1 640 to 1 663

This Paramet
TsLp (3M-4S).

Bytes 1 664 tdq

This Parametgq
TsLp (3M-5S).

Bytes 1 688 tq

This Paramet
TsLp (4M-2S).

Bytes 1 712 td

This Paramet
TsLp (4M-3S).

Bytes 1 736 td

This Paramet
TsLp (4M-4S).

Bytes 1 760 tdg

This Parametdq
TsLp (4M-5S).

Bytes 1 784 t(

This Parametgq
TsLp (5M-2S).

br Page shall specify the start last pulse delay of a 3T mark followed by a 4T

) 1 687

r Page shall specify the start last pulse delay of a 3T mark followed by.a 5T or longef

)1 711

pr Page shall specify the start last pulse delay of a 4T mark followed by a 2T

) 1735

pr Page shall specify the start last pulse delay of a 4T mark followed by a 3T

) 1759

br Page shall specify the start'Jast pulse delay of a 4T mark followed by a 4T

) 1783

r Page shall spegcify the start last pulse delay of a 4T mark followed by a 5T or longef

) 1 807

r Page shall specify the start last pulse delay of a 5T or longer mark followed by a 2T

Bytes 1 808 to 1 831

space

space

space

space

space

space

space

space

space

This Parameter Page shall specify the start last pulse delay of a 5T or longer mark followed by a 3T space

TsLp (5M-3S).

Bytes 1 832 to 1 855

This Parameter Page shall specify the start last pulse delay of a 5T or longer mark followed by a 4T space

TsLp (5M-4S).
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Bytes 1 856 to 1 879

This Parameter Page shall specify the start last pulse delay of a 5T or longer mark followed by a 5T or longer
space Tg p (5M-5S).

Bytes 1 880 to 1 903
This Parameter Page shall specify the end first pulse delay of a 2T mark following a 2T space Tgpp (2S-2M).

Bytes 1 904 to 1 927

This Parameter Page shall specify the end first pulse delay of a 3T mark following a 2T space Terp (2S-3M).

Bytes [| 928 to 1 951
This Parameter Page shall specify the end first pulse delay of a 4T mark following a 2T_space Tgrp (2S-4M).
Bytes {l 952 to 1 975

This Parameter Page shall specify the end first pulse delay of a 5T or longér mark following a RT space Tgrp
(2S-5M).

Bytes 1 976 to 1999
This Parameter Page shall specify the end first pulse delay of'a*2T mark following a 3T space Tggp (3S-2M).
Bytes R 000 to 2 023
This Parameter Page shall specify the end first pulse’delay of a 3T mark following a 3T space Tggp (3S-3M).
Bytes PR 024 to 2 047
This Parameter Page shall specify the énd first pulse delay of a 4T mark following a 3T space Tggp (3S-4M).
Bytes R 048 to 2 071

This Parameter Page shall-specify the end first pulse delay of a 5T or longer mark following a 3T space
Terp (3S-5M).

Byte 2072 to 2 095

This Parameter.Page shall specify the end first pulse delay of a 2T mark following a 4T space Tggp (4S-2M).

Bytes 096 to 2 119

This Parameter Page shall specify the end first pulse delay of a 3T mark following a 4T space Tgrp (4S-3M).

Bytes 2 120 to 2 143

This Parameter Page shall specify the end first pulse delay of a 4T mark following a 4T space Tgpp (4S-4M).

Bytes 2 144 to 2 167

This Parameter Page shall specify the end first pulse delay of a 5T or longer mark following a 4T space
Tepp (4S-5M).
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Bytes 2 168 to 2 191

This Parameter Page shall specify the end first pulse delay of a 2T mark following a 5T or longer space
Terp (5S-2M).

Bytes 2 192 to 2 215

This Parameter Page shall specify the end first pulse delay of a 3T mark following a 5T or longer space
Terp (6S-3M).

Bytes 2 216 to 2 239

This Parametgr Page shall specify the end first pulse delay of a 4T mark following a 5T or longer space
Terp (6S-4M).

Bytes 2 240 t¢ 2 263

This Parametgr Page shall specify the end first pulse delay of a 5T or longer mark following a 5T or| longer
space Tgpp (58-5M).

Bytes 2 264 t¢ 2 287
This Parametdr Page shall specify the start first pulse delay of a 2T mark following a 2T space Tgpp (23-2M).
Bytes 2 288 t¢ 2 311
This Parametdr Page shall specify the start first pulse delay of a:3T mark following a 2T space Tgrp (29-3M).

Bytes 2 312 t¢ 2 335

This Parametdr Page shall specify the start first pulse’delay of a 4T mark following a 2T space Tgrp (29-4M).

Bytes 2 336 t¢ 2 359

This Parametgr Page shall specify thesstart first pulse delay of a 5T or longer mark following a 2T| space
Tsep (2S-5M).

Bytes 2 360 t¢ 2 383
This Parametdr Page shall'specify the start first pulse delay of a 2T mark following a 3T space Tgrp (3§-2M).

Bytes 2 384 t¢ 2 407

This Parameter-Page shall specify the start first pulse delay of a 3T mark following a 3T space Tggp (3§-3M).

Bytes 2 408 to 2 431

This Parameter Page shall specify the start first pulse delay of a 4T mark following a 3T space Tggp (3S-4M).

Bytes 2 432 to 2 455

This Parameter Page shall specify the start first pulse delay of a 5T or longer mark following a 3T space
Tskp (3S-5M).

Bytes 2 456 to 2479

This Parameter Page shall specify the start first pulse delay of a 2T mark following a 4T space Tgpp (4S-2M).
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Bytes 2 480 to 2503

This Parameter Page shall specify the start first pulse delay of a 3T mark following a 4T space Tgrp (4S-3M).

Bytes 2 504 to 2527

This Parameter Page shall specify the start first pulse delay of a 4T mark following a 4T space Tggp (4S-4M).

Bytes 2 528 to 2551

This Parameter Page shall specify the start first pulse delay of a 5T or longer mark following a 4T space

Tsrp (4

S-5M)

Bytes

This P
Tsrp (4

Bytes

This P
Tsrp (3

Bytes

This P
Tsrp (4

Bytes

This P
space

Bytes

These
at thein

Bytes

These
indicat

R 552 to 2575

brameter Page shall specify the start first pulse delay of a 2T mark followin@a 5T o
S-2M).

R 576 to 2599

brameter Page shall specify the start first pulse delay of a 3T mark following a 5T o
S-3M).

R 600 to 2623

brameter Page shall specify the start first pulse_delay of a 4T mark following a 5T o
S-4M).

R 624 to 2647

brameter Page shall specify the startdirst pulse delay of a 5T or longer mark following
Tsep (5S-5M).

R 648 to 8189

bytes are Unspecified and“shall be ignored in interchange. Media manufacturers may u
discretion to record.additional disk information.

B190 and 8191

bytes shallde recorded with the SDI Identifier Complement. Both bytes shall be record
b that this.is a SDI sector.

r longer space

" longer space

r longer space

a 5T or longer

se these bytes

ed with (2E) to
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