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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
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thnical committees collaborate in fields of mutual interest. Other international organizations, goy
d non-governmental, in liaison with ISO and IEC, also take part in the work. In the field-of i
thnology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ernational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Par
andards adopted by the joint technical committee are circulated to national boediés for voting. Pub
International Standard requires approval by at least 75 % of the national bodies casting a vote.

ention is drawn to the possibility that some of the elements of this document may be the subjec
hts. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

D/IEC 17345 was prepared by Ecma TC 31 (as ECMA-350))and was adopted, under a special
pcedure”, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with it
national bodies of ISO and IEC.

is second edition cancels and replaces the first edition (ISO/IEC 17345:2005), which has been
ised.

ernmental
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e main task of the joint technical committee is to prepare International Standards. Draft Infernational
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t of patent
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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 Internat|onal Standards for optlcal disks with a diameter of
80mm 9 anlan e peen ars elobed by
TC 31 and published by Ecma, almost all of which have also been adopted by ISO/IEC under the fast<tr
procedure as International Standards. The following International Standards for 130 mm disks have.befen
published| by Ecma and adopted by ISO/IEC JTC 1: ISO/IEC 11560:1992, ISO/IEC 13481:1993,
ISO/IEC 1|3549:1993, ISO/IEC 13842:1995, ISO/IEC 15486:1998, ISO/IEC 18093:1999, ISO/IEC,22092:20(2.

This Interpational Standard specifies two types of double-sided ODCs — Rewritable (Type‘\RW) and Wijte
Once Read Many (Type WORM), both using thermo-optical Phase Change effects.

viii © ISO/IEC 2006 — All rights reserved
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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| Scope

THis International Standard specifies the mechanical, physical, and optical_characteristics of a 130 mm optical
disk cartridge (ODC) that employs thermo-optical Phase Change effects to enable data interchangg between
such disks.

THis International Standard specifies two types:

- | Type RW (Rewritable) provides for data to be written~read and erased many times over the| recording
surfaces 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 be efased and
attempted modifications of the written marks "are detectable). Multisession (incremental write gperations)
recording may be performed on Type WORM disks.

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

THis International Standard specifies:

- | the conditions for conformance testing and the Reference Drive;

- | the environments in which the cartridges are to be operated and stored;

- | the mechanieal, physical and dimensional characteristics of the cartridge so as to provide npechanical
inferchangeability between data processing systems;

- | thegformat of the information on the disk, both embossed and user-written, including th¢ physical
digposition 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.

©l
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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

2.2 Ge
A claim

system g
the mand

2.3 Rec
A claim of

A system
able to pr¢

2.4 Compatibility statement

A claim of
Cartridge
the numb
reading o

3 N
The folloy
reference

document

ECMA-28

4 T
For the pu

4.1
asymmet

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

tora
(310 1)

conformance with this International Standard shall specify which Type(s) is (are) supported.
nerating an ODC for interchange shall be in conformance with this International Standard if.it me{
tory requirements of this International Standard for the Type(s) supported.

teiving system
conformance with this International Standard shall specify which Type(s) is\(are) supported.

receiving an ODC for interchange shall be in conformance with this\International Standard if it
cess any recording made on the cartridge according to 2.1 on the Type(s) specified.

conformance with this International Standard shall includera statement listing any other Optical D
Standard supported by the system for which conformiance is claimed. This statement shall sped
r of the Standard(s), including, where appropriate xthe ODC Type(s), and whether support includ
ly or both reading and writing.

prmative references

5, only the edition cited applies: For undated references, the latest edition of the referenc
(including any amendments).applies.

V' (2002), Safety of electronic equipment

brms and definitions

rposes of.this document the following terms and definitions apply.

bts

S

sk
ify
es

ving referenced documents are ‘indispensable for the application of this document. For dated

ed

[y

deviation
patterns

4.2
band

annular area on the disk having a constant clock frequency

4.3
case

housing for an optical disk that protects the disk and facilitates disk interchange

etween the centre levels of signals generated by two distinct repeating mark and space length
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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
cl

nular part of the disk within which the clamping force is applied by the clamping device

ver layer
nsparent layer of the disk through which the optical beam accesses the recording layer

division of a sector intended for the recording of user data
0

fect Management

thod for handling the defective areas on the disk

1

plane defined by the perfectly flat annular, surface of an ideal spindle onto which the clamping zone pf the disk

supdivision 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
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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 ThU :alld ;D :Ubdtcd ncarct tU thU Ulltlal 1CC Dulfdbc thdll thc HIUUVU vv;th vvh;uh It ;O ,Jdllcd tU fUIIII =} Phyol al
Track. Recprding is performed on both the land and groove.

4.19

mark

feature of [the recording layer which takes the form of a pit, change in the reflectivity, or any other type or fom
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 whlich there is no embossed information, neither preformatted headers_ or grooves

4.21

optical disk

disk that will accept and retain information in the form of marks i a’recording layer, that can be read with fan
optical beam

4.22

optical disk cartridge

oDC

device consisting of a case containing an optical disk

4.23

Phase Change

physical gffect by which the area of a«ecording layer irradiated by a laser beam is heated so as to change

from an amorphous state to a crystalline state and vice versa

4.24
Physical
PBA

numbering

recording
4.25

Physical
one revol

4.26

Block Address

System

lrack

system of the“data sectors defined to constitute a uniquely addressable sector location to the

tion (360°) of adjacent groove-land pair

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

4.27

recording layer

layer of th

NOTE

e disk on, or in, which data is written during manufacture and/or use

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
Recording Track) where recording may be performed

4.29
Reed-Solomon code

or Groove

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

bursts or are strongly correlated

rt of the disk drive which contacts the disk and/or hub

3
bstrate
er of the disk provided for mechanical support of the recorditg tayer

)

4
ck
h which is followed by the focus of the optical beam.during exactly one revolution of the disk

5

ck pitch

tance between Land Recording Track centrelines and adjacent Groove Recording Track c
asured in the radial direction

write-inhibit hole
hdle-in‘the case which, when detected by the drive to be open, inhibits write operations

entrelines,

sed as a

4.39
zone
annular area of the disk
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5 Conventions and notations

5.1 Representation of numbers

A measured value is rounded off to the least significant digit of the corresponding specified value. 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 |n hexadecimal notation are represented by the hexadecimal digits 0 to 9 and A to F in parenthese

2

The setting of bits is denoted by ZERO and ONE.

Numbers |in binary notations and bit patterns are represented by strings of digits 0 and 1(with the most
significanf bit shown to the left.

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

and the lgast significant byte (LSB) last. In a field of 8n bits, bit bg.1) shall be the most significant bit (mgb)
and bit bp|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 namgs of entities, e.g. specific tracks, fields, areas, zones, etc. are given a capital initial.

6 Acronyms

AM Address Mark

CRC Cyclic Redundancy.Code

DDS Disk Definition'Structure

DIR Drive Information Record

DMA Defect'Management Area

ECC Error Correction Code

ESISIC Enhanced Selective Inter-Symbol Interference Cancellation
ID Identifier

LBA Logical Block Address

LSB —_LeastSignificant 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
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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

RUL Run-Length Limited (code)

Ry Rewritable

S¢Sl Small Computer System Interface
Sl Specific Disk Information

SIL Secondary Defect List

SKS Start Position Shift

S$A 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

VRO Variable Frequency Oscillator
WPRM Write Once'Read Many

ZGAV Zoned-Constant Angular Velocity

7 General description

THe opticaldisk cartridge, which is the subject of this International Standard, consists of a case corjtaining an
optical disk:

THeccase is a protective enclosure for the disk. It has access windows covered by two shutters. Qne of the
wikgews-s-automaticaly-unreovered-by-the-grive-when-the-eartridge-isinserted-nto-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 General requirement

8.1 Environments

8.1.1 Test environment

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

Temperatpre— 23°C +20°C
Relative humidity : 45 % to 55 %

Atmosphéfric pressure : 60 kPa to 106 kPa

Air cleanlipess : Class 100 000 (see Annex A)

No condehsation on or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge sh
be conditipned to this environment for 48 hours minimum. It is recommended that, before testing, the entran
surface offthe disk be cleaned according to the instructions of the manufacturer of the disk.

Unless otherwise stated, all tests and measurements shall be made in this test efvironment.

8.1.2 Of

This Inter]

International Standard in the specified test environment, provides-interchange over the specified ranges

erating environment

hational Standard requires that an optical disk cartridge, Wwhich meets all requirements of t

all

Nis
of

ge

to

environmegntal parameters in the operating environment.

The opergting environment is the environment where air immediately surrounding the optical disk cartrid
has the following properties:

Temperattre : 5°Cto55°C

Relative humidity : 3 % to 85 %

Absolute fumidity : 1 g/m3 to 30 g/m3

Atmosphgfric pressure : 60 kPa 40106 kPa

Temperatpre gradient : 10 ?C/h’max.

Relative humidity gradient : 10)%/h max.

Air cleanlipess : Office environment (see Annex S)

No condepsation on ar'in the optical disk cartridge shall occur. If an optical disk cartridge has been exposed
conditiond outside these specified in this Clause, it shall be acclimatized in an allowed operating environment
for at leas} 2 hours-before use (see also Annex T).

8.1.3 St

brage 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 : -10°Cto55°C

Relative humidity : 3 % to 90 %

Absolute humidity : 1 g/m®to 30 g/m®

Atmospheric pressure : 60 kPa to 106 kPa

Temperature gradient : 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

Th
frd

TH
or

8.4 Flammability

TH

materials, or better, as specified in Standard ECMA-287.

9

Th
us
Th
in

.2 Temperature shock

.B Safety requirements

e optical disk cartridge shall withstand a temperature shock of up to 20 °C when inserted.into, o
m, the drive.

in any foreseeable use in an information processing system.

e cartridge and its components shall be made from materials/that comply with the flammability cl

Reference Drive

e Reference Drive is a drive several critical components of which have well defined properties an
ed to test the read, write, and erase parameters of the disk for conformance to this International

those sections.

9.

THe basic set-up of the optical system of the Reference Drive used for measuring the write, read
parameters is shown in figure 1. Different components and locations of components are permitted

th
thg
ao

Optical system

t the performance remains the same as that of the set-up in figure 1. The optical system shall bg
e detected lightreflected from the entrance surface of the disk is minimized so as not to infl
curacy of thed¢measurements.

I removed

e cartridge shall satisfy the safety requirements of Standard ECMA-287, when used in the intend¢d manner

hss for HB

d which is
Standard.

is section gives an outline of all components; components critical for tests in specific sections ar¢ specified

and erase
, provided
such that
uence 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
Il 1
2
{ }
H
A
B C D E F G
d3-0015-A A
A Laser diode F Objective lens
B Collimator lens G Optical disk
C Optional shaping prism H Split phetodetector
D Polarizing beamsplitter 11, I Outputs currents from the split photodetectqr
E Quarter-wave plate K4, Ky, dvc.-coupled amplifiers

Figure 1 — Optical system'of the Reference Drive

The comfjination of the polarizing beamsplitter’ D and quarter-wave plate E separates the incident optigal
beam and the beam reflected from the optical disk G. The polarizing beamsplitter D shall have a p-s intendity
reflectance ratio of at least 90.

9.2 Optical beam

The focusgd optical beam used4or writing, reading and erasing data shall have the following properties:

Wavelength (A) 405 nm to 410 nm

Polarizatign Circular

Numerical aperture 0,70 £ 0,01

:_ighlt intertsityat threrimrof thepupitof theobjective terts 56—%to66—%of themaximumintersity
eve

Wave front aberration after passing through an ideal cover
layer of the disk
(Thickness: 0,1 mm and index of refraction: 1,55) 0,033 A rms max.

Relative intensity noise (RIN) - 130 dB/Hz max.
10 log [(a.c. light power density/Hz)/d.c. light power]
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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 radial tracking error is generated in the Radial Tracking Channel from the oufput currents|of a split
pHotodiode detector, the division of which runs parallel to the image of the tracks onjthe diode (see flgure 1).

THe radial tracking error signal relates to the difference in the amount of light in(the two halves of the exit pupil
of the objective lens.

THe amplifier Ky after the photodetector shall be d.c.-coupled with the bandwidth characteristics specified in
clause 21.

THe requirements for the accuracy with which the focus of theptical beam must follow the tracks i$ specified
in0.2.4.

9.6 Rotation of the disk

THe spindle shall position the disk as specified in @2:4. It shall rotate the disk at 32,5 Hz + 0,25 % fof Type RW
and 35,0 Hz + 0,25 % for Type WORM. The direction of rotation of the disk side being tested shall be counter-
clackwise when viewed from the objective lens.

Section 2 — Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case

10.1 General description of the case

THe case (seefigure 2) is a rigid protective container of rectangular shape. It has windows on both gide A and
side B to allow the spindle of the drive to clamp the disk by its hub and to allow the head to accesg the disk.
THe A- .or B-shutter uncovers the window upon insertion into the drive, and automatically covers it upon
removal (from the drive. The case has media identification, write-inhibit, mis-insertion features, |[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 identifi
from Side|A.

ed

Figure 3 shows the envelope of the case with respect to a location hole at the intersection of the X-and Y axXes

of Case Reference Plane P.

Figure 4 shows the surfaces S1, S2, S3 and S4 which establish the Case Reference Plane P.
Figure 4alshows the details of surface S3.

Figure 5 shows the details of the insertion slot and detent.

Figure 6 shows the gripper slots, used for automatic handling.

Figure 7 shows the write-inhibit holes.

Figure 8 shows the media identification sensor holes.

Figure 9 shows the head and motor window.

Figure 10 |shows the shutter opening features.

Figures 11a and 11b show the user label areas.
10.5 Dimensions of the case

10.5.1 Oyerall dimensions
The total Iength of the case (seéfigure 3) shall be
L1=153,0 mm % 0,4 mm
The distanjce from-the top of the case to the reference axis X shall be

Ly =1270.mm £ 0,3 mm

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

The total width of the case shall be

+0,0 mm

L4=135,0mm

- 0,6 mm

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

Ri=1L4

originating from a point defined by L5 and

L7=101,0 mm = 0,3 mm

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

Ry =1,5mm £ 0,5 mm

and the two corners at the bottom with a radius

R3=3,0mm £ 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 reference axgs X and Y.
It $hall have a square form with a side length of

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

held to a depthof

L10v522,35 mm (i.e. typical wall thickness)

of it , s o bt the ali I ite side ot 4

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
*0,2 T
L13 =[5,0 mm
- 0,0 mm

held to a depth of L4, after which a cavity extends through to the location hole on the opposite-side of the
case.

The lead-ih edges shall be rounded with radius Rs.

10.5.4 Surfaces on Case Reference Planes P

The Case|Reference Plane P (see figures 4 and 4a) for a side of the case shall'contain four surfaces (S1, $2,
S3 and S4) on that side of the case, specified as follows:

Two circular surfaces S1 and S2.

Surface SfI shall be a circular area centred around the square logation hole and have a diameter of
D¢ =9,0 mm min.

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

Two elondated surfaces S3 and S4, that follow the contour of the cartridge and shutter edges.

Surfaces $3 and S4 are shaped symmetrically.

Surface SB shall be defined bytwo circular sections with radii
Re =[1,5 mm £ 0,1 mim

with an or|gin givenby

L14 =]|4,04mm £ 0,1 mm

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=124,5 mm £ 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

Rg=4,5mm £ 0,3 mm

which is a dimension resulting from L4g + L14 - Rg with an origin given by
L1g=2,0 mm £ 0,1 mm

L19=115,5mm £ 0,3 mm

THe left-hand side of the boundary shall be closed by two straight lines.“The first one shall smoothly join the
ar¢ of Rg to the arc of Rg. The second one shall run from the left-hand. tangent of Ry to its intersection with Rg.

10.5.5 Insertion slots and detent features

THe case shall have two symmetrical insertion slots with embedded detent features (see figure 5)| The slots
shiall have a length of

Lyg =35,0mm £ 0,3 mm
a yidth of

+0,3mm
L21 =6,0 mm

- 0,0 mm
and a depth of
Ly =3,0 mm £ 0,4 mm
logated

Loz = 2/5\mm £ 0,2 mm

frgm Case Reference Plane P.

ThesIots shall have a lead-in chamier given by
Log = 0,5 mm max.
L5 = 5,0 mm max.

The detent notch shall be a semi-circle of radius
R19=3,0mm £ 0,2 mm

with the origin given by
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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 Gripperslots

The case ghall have two symmetrical gripper slots (see figure 6) with a depth of
Log =15,0 mm £ 0,3 mm

from the €dge of the case and a width of
L3p =16,0 mm £ 0,3 mm

The uppelf edge of a slot shall be
L31=]12,0 mm £ 0,3 mm

above the|bottom of the case.

10.5.7 Write-inhibit holes

Sides A apd B shall each have a write-inhibit hole (see figure 7). The case shall include a device for opening
and closir|g each hole. The hole at the left-hand side of.Side A of the case, is the write-inhibit hole for Sidg 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 devicd for Side A of the disk can only be operatéd‘from Side A of the case.

When wrifing and erasing on Side A of the disk*is not allowed, the write-inhibit hole shall be open all through
the case. |t shall have a diameter

D3 = #,0 mm min.

Its centre ghall be specified by
L32 =18,0 mm £ 0,2 mm
L33 =|111,0 mm £0;3 mm

on Side A|of the_case.

When wrifing-is allowed on Side A of the disk, the write-inhibit hole shall be closed on Side A of the case, a
depth of typt 10, & i : ' : tesi

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
and have a diameter of

+ 0,3 mm
D4 =4,0mm

- 0,0 mm

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

L3g=19,5mm £+ 0,2 mm
L37=17,0 mm £ 0,2 mm
L3g =105,0 mm £ 0,3 mm

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

the case,

the case.

A hole is deemed to be closed, when the hole is closed on both Side A and’/Side B of the case. The closure

shiall be recessed from Case Reference plane P by

L3g = 0,3 mm max.

THe holes closest to the long edges of the case are numbered 1. The other holes are numbergd 2. The

meaning of the status (closed, open) of each hole shall betasrin table 1.

Table 1 — Media identification sensor holes

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

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

10.5.9 Head and motorwindow

THe case shall have-a window on each side to enable the optical head and the motor spindle to 3
disk (see figurel9):-"The dimensions are referenced to a centreline, located at a distance of

L40 =610 mm £ 0,2 mm

tojthe.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

© ISO/IEC 2006 — All rights reserved

ccess the

17


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

ISO/IEC

17345:2006(E)

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

Lgg =

43,0 mm £ 0,2 mm

10.5.10

The case
the head
the head
slide in a
shutter sh

The top syrface of the shutters shall be at

L4s=
10.5.11

Both Side
can engag

When the
of

Las =

from refer

The length of the slot shall be

Shutters
shall have two spring-loaded, unidirectional shutters (see figure 10), designed to completely co
bnd motor window is opened to the minimum size specified in 10.5.9. The shutter'shall be free

recessed area of the case in such a way as to ensure that the overall thickness_of the case 3
bl not exceed Lg.

126,7 mm = 0,3 mm

Slots for shutter opener

A and Side B shutter shall have only one slot (see figure:10) in which the shutter opener of the dri
e to open the shutter. The slot shall be dimensioned as, follows:

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

55,0 mm + 0,5 mm

bnce axis Y on either side the case.

er

hnd motor windows when closed. A shutter movement of 36,5 mm shall be sufficient te.ensure that

to
nd

L47 =|7,0 mm £ 0,1 mm
The deptH of the slot shall be
L48 =13,5 mm = 0,5/mm
The width|of each-slot from the Case Reference Plane P of Side A and B of the case shall be
+0,5mm
L49 =45 mMm
- 0,0mm

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

© ISO/IEC 2006 — All rights reserved


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

ISO/IEC 17345:2006(E)

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
A1=60,0°%1,0°

THe depth of the slot shall be
Lso=4,0mm £ 0,5 mm

With both side A and side B shutter closed the width of each slot shall bethe-full width of the case L.

10.5.13 User label areas

THe case shall have the following minimum areas for user labels (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
refations between dimensions.

Ls3=29,0 mm min.

Ls4 — Lgz = 70,5 mm min.
Lsg — Lss = 33,5 mm min.

Lg — Lgg — Lgg 5-A0/mm min.

L4— L57 - L58 =115,0 mm min.

10.6 Mechanical characteristics

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

10.6.1 Materials

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

10.6.2 Mass

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

© ISO/IEC 2006 — Al rights reserved 19
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10.6.3 Ed

ge 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 Sh

utter opening force

The spring force on the shutter shall be such that the force required to open the shutter does not exceed 2|N.

It shall be

10.7 Drd
The optica
onto a co
without ar

The write

p test

y functional failure.

the drop test.

10.8 Ele

The optica

ctro-static discharge test

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

| disk cartridge shall meet the electro-static discharge requirements specified in Annex D.

| disk cartridge shall withstand dropping on each surface and on each corner, from a height of 1,2lm
ncrete floor covered with a vinyl layer 2 mm thick. The cartridge shall withstand all such impagts

inhibit switches shall not move to change the state (open or closed)of‘the write-inhibit holes during

20
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Side B shutter
(shown in open position)

Slot for the shutter opener
(figure 10)

Surface S 3
(figure 4) A, Side A shutter

(shown in closed position)

Case Side A

Disk Side B
\ Insertion direction
i //‘ Insertion slot and detent
A\ a.\! (figure 5)
Hub A
(figure 12)\ - 1\
\
Aligment hole P
(figure 3)
Surface S2 Surface S3
(figure 4) (figures 4, 4a

/

Gripper slot
(figure 6)
N Head and motor window
N (figure 9)

Write-inhibit hole for side A

(figure 7) \
‘ User label arep

(figure 11)

Media senser holes Location holg
(figure 8) ~ (figure 3)

Surface S1
(figure 4)
Media sensor holes

Gripper slot
(figure 8) (figure 6)

Write-inhibit hole for side B
(figure 7)

Figure 2 — Case
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Figure3 —= Overall dimensions and reference axes
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See figure 4a
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A
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) D,
R, /‘L Lg

18

Figure.4 —'Surfaces S1, S2, S3 and S4 of the Case Reference Plane P
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Figure 4a —Details of surface S3
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2\

Figure 5 — Insertion slots and detents
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Figure 7 — Write-inhibit holes
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Figure 9 — Head and motor window
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Figure 10 — Shutter opening features
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Figure 11a — User label area (Identical on Side A and Side B)
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Figure 11b — User label area on bottom surface

11 Dimensional, mechanical, and physical characteristics of the disk

11.1 General description of the disk

The disk shall consist of two sides.
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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 on the recording layer (see 11.5).

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

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 Reflerence axis and plane of the disk

Some dim
Plane D id

ensions of the hub are referred to a Disk Reference Plane D (see figure 12). The Disk Referen
different from Case Reference Plane P that is described in 10.3. Plane D is defined by ¢he perfeqg

flat annulgr surface of an ideal spindle onto which the Clamping Zone of the disk is clamped,\and which

normal to
centre hol

The recor

e of the hub, and is normal to Disk Reference Plane D.

jing layer is nominally located on Disk Reference Plane D.

11.3 Dimpensions of the disk

The dime
operating

The outer
the disk in

hsions of the disk shall be measured in the test environment.<The dimensions of the disk in
environment can be estimated from the dimensions specified’in-this clause.

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

The total thickness of the disk outside the hub area shall bei2,40 mm min. and 2,80 mm max.

The Clam
and is def

bing Zone is the area on the disk where the clamping mechanism of the optical drive grips the d
ned by Dg and D7.

ce

tly
is

the axis of rotation of this spindle. The reference axis A of the disk passes through'the centre of the

of

sk

The cleargance zone extending from the outer diameter of the Clamping Zone (Dg) to the inner diameter of the

reflective
no project
this zone.

11.3.1 Hy

The outer

D8=

rone (see clause 17) shall be excluded from the total thickness requirement; however there shall
on from the Disk Reference-Rlane D in the direction of the optical system of more than 0,2 mm

b dimensions
diameter of the*hub (see figure 12) shall be
+.0,0 mm

P5,0 mm
- 0,2mm

be
in

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

© ISO/IEC 2006 — All rights reserved


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

ISO/IEC 17345:2006(E)

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

Reference Plane D.

THere shall be a radius at the rim of the hub at diameter Dg with height
hs=0,2mm £ 0,1 mm
At|the two surfaces which it intersects, the radius shall be blended to prevent offsets or sharp ridges
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'radius shall be used.
THe outer diameter of the magnetizable ring shall be
D1g = 19,0 mm min.
THe inner diameter of the magnetizable ring‘shall be

D14 = 8,0 mm max.

THe thickness of the magnetizable material shall be

hg = 0,5 mm min.

THe position of the top-of the magnetizable ring relative to the Disk Reference Plane D shall be
+0,0 mm

h7 = 2,2-mm

- 0,1 mm

THeouter 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

© ISO/IEC 2006 — All rights reserved
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The outer diameter of the cover layer shall extend beyond the start of the Formatted Zone as described in
clause 17.

A 4

A

< D, >
< D, >
= Dy >
< D S

D I A
—e— hs 3 —
) I ! )
‘ Substrate h3 hy h 7 h6 h] ‘
Clamping Zone Clamping Zone
Cover layer Cover layer

Figure 12 — Hub Dimensions

11.4 Mechanical characteristics

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

11.4.1 Material

The disk $hall be made from @ny suitable materials such that it meets the requirements of this Internatiopal
Standard.|The only material’properties specified by this International Standard are the magnetic properties| of
the magnetizable ring in‘the hub (see 11.3.1) and the optical properties of the cover layer in the Formatted
Zone (sed 11.5).

11.4.2 Mass

The mass|ofthe 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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11.4.5 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 maximum allowed axial error engx (see Annex V) shall not exceed 0,3 um, measured |using the
Reference Servo for axial tracking of the recording layer. The rotational frequency of the-disk shall be as
specified in 9.5. The stationary part of the motor is assumed to be motionless (no external disturbances). The
measurement shall be made using a servo with the transfer function

3iw

1 (0)2 M,
L 0
HS(Iw)_3X[iw} ><—1 T
Wo

where w = 2Tf, wg/2m =1 700 Hz, i=~/-1

or|any other servo with |1 + H| within the 20 % of |1 + HsJ}'in the bandwidth of 20 Hz to 150 kHz Thus, the
digk shall not require an acceleration of more than 11,4 m/s’ at low frequencies from the servo mptor of the
Reference Servo.

11.4.7 Radial runout

THe radial runout of the tracks in the recording layer in the Formatted Zone is measured as seen by the optical
hdgad of the Reference Drive. Thus itiidcludes the distance between the axis of rotation of the spindle and
reference axis A, the tolerances on the)dimensions between axis A and the location of the track, and effects of
ngn-uniformities in the index of refraction of the cover layer.

THe radial runout is the difference between the maximum and the minimum distance of any track from the axis
of [rotation, measured along:a fixed radial line over one physical track of the disk. The radial runoyt shall not
exceed 50 um as measured by the optical system under conditions of a hub mounted on a perfect|sized test
fixture shaft, for rotational frequencies of the disk as specified in 9.5.

11.4.8 Radial-acceleration

THe maximum allowed radial error eqnax (see Annex V) shall not exceed 0,04 pm, measured |using the

Reference Servo for radial tracking of the tracks. The rotational frequency of the disk shall be as specified in
9.5.CFhe stationary part of the motor is assumed to be motionless (no external disturbances).

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

1 w 2 +u)
1 0 0
HS(Iw)_BX[iw] X1+ iw

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 JAxial damping

The vibrafion of the disk clamped to a spindle with a clamping force of 8 N = 1 N shall have a first rotations

symmetrig

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 refraction of the cover layer within

11.5.2 Thickness

the Formatted Zone shall be 1;55 + 0,10.

The thickness of the cover layer shall be determined by its index of refraction as specified in figure 13.

11.5.3 Birefringence
The birefringence value of the cover layer shall

Np—Nz < |500 x 10°|

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

Thickness
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resonance frequency mode (umbrella mode) between 200 Hz and 250 Hz witha_résonan

]

lly

ndex of
efraction

be contained as follows:

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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.5.4 Reflectance

.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

THe measured value R, of the reflectance shall be measured under the conditions of 9.2.

Mgasurements shall be made in the User Zone in any Recording Track.

11

THe value of reflectance prior to writing at the standard wavelength specified‘in 9.2 shall lie within
14,

THe value of reflectance following writing at the standard wavelength ‘'specified in 9.2 shall lie within
11,5

At

measured reflectance Ry, shall meet the following requirement:

wh
Zd

TH

variation of Ry, within one revolution shall meet the requirement:

When the-cartridge is inserted into the drive, the shutter of the case is opened and the drive spindl¢
: d|sk The disk is held against the spindle by an axial clamplng force prowded by the ma

.5.4.2 Measured value

.5.4.3 Requirement

12 Interface between cartridge and drive

2.1 Clamping method

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

% to 19,5% for Type RW disks and within the range 7,5 %¢t0,13,0 % for Type WORM disks.

any point in the User Zone, prior to writing or following:writing on Type RW or Type WORM

R(1-0,22) < (Rmmax + Rmmin) /2 <R (1 + 0,22)

ere Ry max and Ry, min are the maximum_and minimum values of the measured reflectance ir
ne.

is requirement specifies the acceptable range for Ry, for all disks within the same value R. Additi

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

the range

the range

disks, the

the User

onally, the

b engages
gnetizable

ed by the

centrmg of the axis of the spindle in the centre hole of the hub. A turntable of the spindle shaII support the disk
in its Clamping 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.

©l
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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 be located at a distance of

Lgp =[4,3 mm max.
above the|same Case Reference Plane P, i.e. that of Side B. The diameter of the cylinder-shall be
D43 43,0 mm max.

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

12.4 Disk position in operating condition

When the|disk is in the operating condition (see figure 14) within the drive, the position of the active recording
layer shall be

Lgz =|4,15 mm £ 0,15 mm
above the|Case Reference Plane P of that side of the case that faces the optical system.

Moreover the torque to be exerted on the disk in-order to maintain a rotational frequency of 35 Hz shall pot
exceed 0,p1 N-m, when the axis of rotation is"within a circle of diameter

D14 90,2 mm max.

and a cenfre given by the nominal values of L4g and L44 (see 10.5.9).
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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 grogves and lands form continuous spirals except for Preformatted Header areas, where embosid
marks arg formed in non-grooved areas. A groove is a trench-like feature, the bottom of which is(located
farther frdm the entrance surface than the land. Within each 360° adjacent groove-land pair defined aq a
Physical Track, there are two Recording Tracks, one is located on the centreline of the groove (Grogve
Recording Track), and the other is located on the centreline of the land (Land Recording Track).

The Headgrs IDLO, IDL1, and IDL2 are aligned with the centreline of the Land Recording Track, and Headgrs
IDGO, IDG1, and IDG2 are aligned with the centreline of the Groove Recording Track:

The QWM fields, QWML, QWMG, follow IDLO, aligned to the centreline of the“lkand Recording Track, and
IDGO, alighed to the centreline of the Groove Recording Track.

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

TDISK OUTER

awmML QWMG

lDISK INNER

Figure 15a - Track and Header geometry
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Figure 15b - Track details at zone boundary

Figure 15 - Groove and Land Recording Track geometry

.2 Wobble groove

e groove shall be continuous between Preformatted Header regions,\except for the Mirror Area
.3. The groove shall have a square wave shaped wobble with a period of 240 Channel bits. The
the wobble shall be constant in each band.

e wobble shall complete 502,117 cycles between Preformattéd Headers for Type RW media.

e wobble shall complete 499,117 cycles between Prefermatted Headers for Type WORM media.
e wobble groove square wave shall begin immediately following the end of the IDG2 field and s
til the start of the next IDLO field. The displacément of the first half period of the square wave

annel bits after IDG2, see figure 16) shall be"in the direction of the disc outer.

e wobble characteristics shall comply with the specifications of 21.5. This will correspond to a pe
placement of approximately 24 nm-

e Groove Recording Track centreline shall be defined as the point in the radial direction at
placement of the wobble toward the inner diameter and outer diameter of the disk are equal.

e Land Recording Track centreline shall be defined as the midpoint in the radial direction betwes
jacent Groove Recording Track centrelines.

e relative radialposition of grooves, lands and Preformatted Header elements is illustrated on figu

.3 Mirror’Area

eAMirror Area, included for media reflectivity test measurements, shall exist only in specific locat

defined in
frequency

nall repeat
(first 120

hk-to-peak

which the

bn the two

re 16.

ons of the

DG2 field

dis

k (an 14 ’%) The Mirror Area shall be an infprrnpfinn in the groove immpdiamly fnllnwing the

(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 irack 0 shall begin on the land of the first Physical Track containing Preformatted Headers:at Jhe

outer diameter of the disk. The track numbers of Physical Tracks located at radii smaller than Physical Track O
shall be increased by 1 for each Physical Track.
DISKIOUTER
T IDLO+

Land N QWML IDL1 IDL2

-———
Cerftreline

IDGO+

Grgove N QWMG IDG1 IDG

—_——— =) ’ J
Cerftreline

IDLO+

Land N+1 QWML IDL1 IDL2

-———
Centreline

IDGO+

GrgovelN+1 QWMG IDG1 IDG

---~T[[[[]] L
Centreline - e/

l DISK INNER
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Figure 16 — Preformatted Header and wobble groove displacements
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14 Track format

14

Fa
12
(
oV
of

—_

Fg
co
thg
Sp
CH
thg

TH
w

IDLO+
Land QWML IDL1 DL2
-_——
Centreline
Mirror
Area
DGO+
Groove QWMG IDG1 IDG2 v
-_—— \ ’ ’ ’ \
Centreline

Figure 17 — Mirror Area groove interruption

.1 Physical Track layout

r Type RW disks, on each track there shall be 14 to 30 sectors.per revolution. Each sector shal
2 400 Channel bits. Hence, the length of one Channel bit is~determined by the requirement that
L to 30) x 122 400 = 1 713 600 to 3 672 000 Channel bits.on a track. The sectors shall be equal
er a track in such a way that the distance between the {irst'Channel bit of a sector and the first G
the next sector shall be 122 400 Channel bits + 3 Channel bits. At the rotational rate of 32,5 Hz,
bf a Channel bit equals:

10°
T = ns = 17,96 to 8,38 ns
32,5 x (1 713 600 to, 33672 000)

comprise
there are
lly spaced
hannel bit
the period

r Type WORM disks, on each track there shall be 13 to 28 sectors per revolution. Each s
mprise 121 680 Channel bits. Hence, the length of one Channel bit is determined by the requir
bre are (13 to 28) x 121 680 =-1"581 840 to 3 407 040 Channel bits on a track. The sectors shall
aced over a track in such'away that the distance between the first Channel bit of a sector an
annel bit of the next sector’shall be 121 680 Channel bits + 3 Channel bits. At the rotational rate g
e period T of a Chanpel bit equals:

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

e pefriod of the wobble groove shall be 240 times the Channel clock period for both Type RW
DRM.media.

ctor shall
ment that

be equally
d the first

f 35,0 Hz,

and Type

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
whefe (see 15.2.2)
PBA-L is the PBA value recorded in IDLO, IDL1, and IDL2 fields
PBA-G is the PBA value recorded in IDGO, IDG1, and IDG2 fields
n is the total 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

Table 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)

0 30 119,34 8,38 497,25 2,011
1 29 115,36 8,67 480,68 2,080
2 28 141,38 8,98 464,10 2,155
3 27 107,41 9,31 447,53 2,235
4 26 103,43 9,67 430,95 2,320
5 25 99,45 10,06 414,38 2,413
6 24 95,47 10,47 397,80 2,514
7 23 91,49 10,93 381,23 2,623
8 22 87,52 11,43 364,65 2,742
9 21 83,54 11,97 348,08 2,873
10 20 79,56 12,57 331,50 3,017
1 1S 79,00 13,23 314,93 3,179
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 13,04 319,41 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 16,757 248,43 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 to 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 785 645
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 116 028 45,57 t043,46 | 1119610to 1177 623 | 1177 624 to 1|235 637
9 K 244 110 124 43 46 to 41 36 1235 638 to 1 290 699 1290 700 to 11345 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 t0 948 487
6 5960 131120 48,78 to 46,57 948 488 to 1 014 047 1014 048 to 1 079 607
7 5940 124 740 46,57 to 44,37 | 1079608to 1141977 | 1141978 to 1 204 347
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 1378738~ 1378739to 1434 769
10 5876 105 768 40,00t0 37,83 | 1434770to 1487 653 | 1487 654 to 1 540 537
11 5 856 99 552 37,83t03566 | 1540538101590 313 | 1590314 to 1640 089
12 5834 93 344 3566 to 33,50 | 1640 0900 1686 761 1686 762 to 1 733 431
13 5814 87 210 33,50t031,35 | 17334341t01777038 | 1777 039 to 1820 643
14 5794 81116 31,3510 29,21 | 43820 644 to 1 861 201 1861 202 to 1901 759
15 5960 77 480 29,2110 27,00+ 1901 760to 1940499 | 1940500to 1979 239
14.3 Segtors with Mirror Area
Sectors tHat include a Mirror Area shall:be as specified in table 6 for Type RW media and in table 7 for Type
WORM media.
Sectors wjth 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
0 200 to 202 74 880 to 74 969
8 21 162 to 21 164 1177624 t0 1177 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
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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
legsthan 3 Channel bits:

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

1% Sector format

18.1 Sector layout

THe Preformatted Header area of each sector consists of 1 892 Channel bits (see figure 18).
Sgctors shall have one of the two layouts shown in figure 19 and-figure 20 depending on the media [Type, RW
or]WORM. The media Type is specified by the cartridge media identification sensor holes (see 1(Q.5.8), and

also indicated 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 Dataf|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

IDL1 (B

lank

IDL2

Blank

294

64

358

294

294

294

294

Total Channel bits= 1892

Number of Channel bits

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

IDL, IDG

AM

ID.

36

258

Total Channel bits = 294

IDL, IDG = IDLO, IDL1, IDL2, IDGO, IDG1, IDG2

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

Gap Guardl { VFO1 | Sync | Datafield | PA | Guard2 | Buffer | T/
Preformatted
Hepder
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

48

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

Fi 26— ; for-Fvoe-WORM-med

18.2 IDL, IDG

THere shall be six IDL, IDG fields in the Preformatted Header designated as IDLO, JDU1, IDL2, ID[GO, IDG1,
and IDG2. 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 tdlerance of
+5nmm

IDGO, IDG1, and IDG2 Located on the centreline of the Greove Recording Track with g tolerance
of £+ 5 nm

THe format of these six fields shall be identical and shall contain’ AM and ID sub-fields (see figure 18).
18.2.1 Address Mark (AM)
THe Address Mark shall consist of an embossed pattern that does not occur elsewhere in the ID|field. The

figd is intended to give the drive STOB bit synchionization (see 16.1) for the following ID field. It ghall have
lemgth of 36 Channel bits with the following pattern:

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

space

mark

Figure 21 — Address Mark field pattern

15.2.2. 1D
T i i i ; i i ix-bytes with

the following contents:

1st byte:
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 1and 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:

4" pyte: T|

5" and 6'
(see Anng

The most
The 43 1D
15.3 Bla

There shd

15.4 Quadrature Wobble Marks (QWM)

This field
The QWM

Patte

Patte

nk fields

Is byte shall be the next & most signiticant bits of the PBA (PBA15_g).

his byte shall be the 8 least significant bits of the PBA (PBA7.g).

=
o

bytes: These two bytes shall specify a 16-bit CRC computed over the first four bytes' of this fi¢
x F).

significant bit of each byte shall be recorded first.

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

Il be Blank fields, with no marks, in the Preformatted Headeras shown in figure 18.

pf the Preformatted Header shall consist of 64 Channel bits following the IDO field (IDLO or IDGO).
field shall consist of long marks with two different patterns as shown on figure 22:

n A:  Pattern A shall be located on all-even numbered Physical Tracks beginning Physical Trgck
number 0. Pattern A shall start with PBA number 0.

n B: Pattern B shall be located on all odd numbered Physical Tracks beginning with Physigal
Track  number 1{

The QWNMIL field following IDLO shall be aligned with the centreline of the Land Recording Track with a

tolerance
Recording

The QWM
of relative

of £5 nm. The QWMG field following IDGO shall be aligned with the centreline of the Grogve
Track with a tolerance of £ 5 nm.

pattern could'be used by the drive for control of radial tracking offset (based on the measurement
amplitudes/of read signal of these patterns, see Annex X).

50
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Pattern A
| 16T 16T 16T 16T |
| |
space
mark
Pattern B
space
mark
Figure 22 — Quadrature Wobble Mark field patterns
18.5 Gap
THere shall be a Gap field in each sector. The length of the Gap field istvariable for Type RW media
for Type WORM media. The Gap field is the first field after the Preformatted Header and gives the ¢

time for processing after it has finished reading the Header.

TH
val

M
pu
did
Th

TH

15

TH

Type WORM media.

TH

e length of the Gap field shall be equal to 141 + M + N Channel bits for each sector of Type RW n
ues of Mand N are:

M=0to 127

N=0to 127.

and fixed
rive some

hedia. The

and N shall be determined by the Start-Position Shift (SPS) random signal generator (see Anngx Y). The

rpose of changing the length of the_gap’field is to vary the physical location of the start of data wr
k. Varying the start position extends’the number of rewrite cycles for Type RW recording layer mg

e length of the Gap field shall be equal to 141 Channel bits for each sector of Type WORM media

e content of the Gap field-is not specified, and shall be ignored in interchange.

.6 Guard

ere shall be>Guard fields in each sector of Type RW media. These fields are not included for

e Guard1 and Guard2 fields shall be variable in length from 240 to 367 Channel bits:

tten to the
terials.

sectors of

- 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 l__Total=367—N

Channel bits

Guard2
010101010101 0101010101

The conte]

15.7 Ver

There shd

RW media.

The VAP
been preVv

The VAP
Channel 4
4T space
written at
VAP field

W l__TotaI=240+N

Channel bits

Figure 23 — Guard field patterns

hts of the Guard fields shall be ignored in interchange.

ify and Protect (VAP)

Il be a VAP field in each sector of Type WORM media. This fieldis not included for sectors of Ty
field shall be equal to 255 Channel bits in length. The, VAP field is intended to detect a sector h
ously written and verified, and protect such sectorsffem accidentally being over-written.

field, if written, shall contain 240 Channel bits of 4T marks and 4T spaces terminated in a

it space (see figure 25). The terminating space allows a buffer between the end of the 4T mark a
pattern and the beginning of the VFO1 field. This buffer is necessary since VFO1 and VAP fields ¢

15
nd
re
he

Hifferent times. The terminating space also provides some processing time for the drive to check
brior to writing.

| 240T 15T

|

0o00010y0010001000 10001 ... 100 ... 00 (

space — j
mark ¢ b4— =y le--------

Figure 24 — VAP field pattern

The VAP

11 shall De Tead Immedliately prior to writing ary dald [0 a SeClOrl. 1T the VAF Tield 1S detecCled

being written, the write of the sector shall be terminated before the beginning of VFO1.

as

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

Vo2
o1001001001001 ... 10010010
Total Channel bits: 600 (for Type RW and Type WORM media)

Figure 25 — VFO1, VFO2 field patterns
1.9 Sync

THe Sync field is intended to allow the drive to obtain byte.syfichronization for the following Datalfield. The
Sync field content is unique and does not exist elsewhere indata. It shall have length of 48 Channegl bits and
be recorded with the bit pattern

010 000 001 000 000 010 000 000 010 000, OO0 010 OO0 000 100 000

18.10 Data field

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

1 232 bytes for Control, CRC, ECC,

124 bytes for Resync,

249 bytes for, Reference,

50 bytes'for 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 complutation of the check bytes of the CRC and ECC shall be as specified in Annex H.

15.10.3 [Control bytes

There shdll be 12 Control bytes written after the user data bytes. The location of the Control bytes in the Data
field shall pe as specified in Annex H.

The first 4| bytes (P1) shall be recorded with the 4 bytes Logical Block Address (LBA) of’the sector.

The second 4 bytes (P2) shall be recorded with the 4 bytes Physical Block Address_(PBA) from the ID field| of
the sector

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

15.10.4 Resync bytes

The Resypc bytes enable a drive to regain byte synchronization after a large defect in the Data field. Annex J
specifies the Resync bytes and the criteria for selection of which of the two patterns is to be used.

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

15.10.5 Reference byte

The Referfence byte provides 3T read signal amplitude information for the drive data decoder. The Reference
bytes may also be used to detect datasdropout conditions and identify the location for application of erasyre
ECC corrgction.

=

Annex J specifies the Referenee.byte. The Reference fields shall be inserted among the rest of the Data fig¢ld
as specifigd in Annex H.

15.11 Pepstamble (PA)

The PA field shall-have a nominal length of 12 Channel bits which shall be used for RLL(1,7) closure. Thi
field shall be gneoded with the data byte (FF) and end in a space.

S

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.
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15.13 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
Oyersampled Bi-Phase (STOB) as defined in figure 26.

All other Preformatted Header fields in a sector have already been defined in terms of Channel bits.

| 3T 3T |
I I

Bit = ZERO
space

mark

Bit = ONE
space

mark

Figure 26 — STOB bit patterns

16.2 Data field

THe 8-bit bytes in the Data field shall be encoded into Channel bits on the disk according to table 8 and Annex
H.|Channel bits in the Datafield shall be decoded into information bits according to table 9 and Arjnex H. All
other fields in the Datafield have already been defined in terms of Channel bits. Write pulses shall produce a
mark in a manner.such that the edge between a mark and a space or a space and a mark corresponds to a
Channel bit thafisa ONE.

THe recording ‘code used to record all data in the Data fields of the disk shall be the run-length limited code
known as"RLL(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 shall start at the first bit of the first byte of the field to be converted. The preceding Channel bit

the first byfte is assumed to be ZERO.

Basically
ZERO, th

(group B).

to

wo input bits translate into three Channel bits (group>A). However, if the two input bits are ZERO
en the next two input bits are also evaluated, andsthe four input bits translate into six Channel hits

Resync apd Reference fields shall be ignored for encoding of the input data. Resync and Reference bytes
must be irnserted into the Channel bit data at the proper locations after encoding.

The inserfion of the Resync and Reference fields does not effect closure of the RLL(1,7) encoded data.

Closure o

the last data byte occurs in the PAfield.

Table 9 -<Decoding of Channel bits to information bits

Preceding Channel bits | Current 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.

14.2 Division of the Formatted Zone
THe Formatted Zone shall be divided into zones at the radius values specified by table 10.

THese zones shall correspond to PBA numbers indicated in table 11 for Type RW media and table 12 for Type
WPRM media.

THe dimensions are given as reference only, and are nominal locations. Fhe tolerance on the locatipn of PBA
number 0 is specified in 14.2. The tolerances on the other radii are détermined by the tolerance on the track
pitch as specified in 13.5.

PBA numbers not listed in table 11 and 12 are used to provide ‘boundary guard tracks between bbands and
buffer tracks between recording zones. These sectors shall hot be recorded by the media manufactprer or the
drijve system.

THe entire Formatted Zone shall be reflective and have-'the same recording layer.
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Table 10 — Layout of the Formatted Zone by radius

Formatted Zone

Radius (mm)

Type RW media

Type WORM 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

Quter Read Reference

60,71 to 60,71

50,96 to 59 96

Middle Read Focus Offset

43157 to 43,56

42,81 to 42,81

Middle Read Reference

43,56 to 43,56

42,8110 42,80

Write Power Calibration

43,56 to 43,52

42,80 t0 42,24

Middle Manufacturer

43,52 t0 43,46

42,24 10 42,18

0

0

0
Outer Manufacturer 0 60,71 to 60,67 59,96 to 59,92
User Zone 1 1 60,66 to 58,47 59,92 to 57,68
User Zone 2 2 58,47 to 56,30 57,67 to 55/44
User Zone 3 3 56,29 to 54,13 55,44 10 53,21
User Zone 4 4 54,12 to0 51,97 53,2110 50,99
User Zone 5 5 51,97 to 49,83 50,99 to 48,78
User Zone 6 6 49,82 to 47,69 48,77 to 46,57
Outer SDI 7 47,69 to 47,69 46,57 to 46,57
Outer DDS 7 47,69 to 47,69 46,57 to 46,57
User Zone 7 (including DMA) 7 47,69 to 45,58 46,57 to 44,38
Inner SDI 7 45,58 to 45,58 44,38 to 44,38
Inner DDS 7 45,58 to 45,58 44,38 to 44,38
PDL3 7 45,58 to-45,57 44,38 to 44,37
User Zone 8 8 45,574t0'43,57 44,37 to 42,81

8

8

8

8

9

Dol |a|le|m|w|ow|ow|o NN |ININAMNololsw (b= |o|Pp|o|o|o

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 13 13 35,14 to 33,09 33,50 to 31,35
User Zone14 14 33,09 to 31,05 14 31,35 to 29,21
User-Zone 15 15 31,05 to 29,03 15 29,20 to 28,27
User”Zone 16 16 29,02 to 28,37
Innér Read Focus Offset 16 28,37 to 28,37 15 28,27 to 28,27
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(634
User Zone 2 296 706 to 372 809 372 978 t0.449°081
User Zone 3 449 247 to 522 254 522 417t0.595 424
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 1 058 [/28
Outer DDS 997 756 to 997 778 1058 729 to 1 058 |51
User Zone 7 (including DMA) 997 779 to 1 058 383 1058 752 to 1 119 B56
Inner SDI 1058 384 to 1,058 406 1119357 to 1 119 B79
Inner DDS 1058 407 to<?P 058 429 1119380 to 1 119 #02
PDL3 (Groove only) 1119403 to 1119 p40
User Zone 8 1119676to 1174 741 1177 690 to 1 232 [/55

Middle Read Focus Offset

1174742 to 1 174 807

1232756 to 1232 B21

Middle Read Reference

1,174 808to 1 174 873

1232822 to 1232 B87

Write Power Calibration

1174 896 to 1 175 995

1232910 to 1 234 P09

Middle Manufacturer

1176 018 to 1 177 557

1234 032to 1235 p71

©Yy00 [0 [0 |0 |® (N[N [N[N[N[NojodhjfWwW|dD|[~|JO|O|O|O |O

User Zone 9 1235701 to 1290 636 1290 763 to 1 345 p98
User Zone 10 10 1345 822 to 1 397 841 1 397 962 to 1 449 P81
User Zone 11 11 1450 099 to 1 499 251 1499 366 to 1 548 p18
User Zone 12 12 1548 630 to 1 594 925 1595 034 to 1 641 B29
User Zone 13 13 1641 435 to 1684 920 1685 023 to 1 728 p08
User Zone. 14 14 1728 608 to 1 769 295 1769 392 to 1810 P79
UserZone 15 15 1810173 to 1 848 092 1848 183 to 1 886 [102
User Zone 16 16 1886 190 to 1 897 515 1921 596 to 1 932 P21
Inner'Read Focus Offset 16 1897 516 to 1 897 557 1932 922 to 1 932 P63
Inher Read Reference 16 1897 558 to 1 897 559 1932 964 to 1 933 P05
Inner Manufacturer 16 1897 614 to 1 899 153 1933 020 to 1 934 p59
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
Land Recording Track

PBA numbers on
Groove Recording Track

Lead-in

0to 11199

97 664 to 108 863

User Zone 0

11 200 to 95 983

108 864 to 193 647

Outer Read Focus Offset

95 984 to 96 067

193 648 to 193 731

Outer Read Reference

96 068 to 96 151

193 732 to 193 815

uter Manufacturer

96 180 to 97 579

193 844 to 195 243

User Zone 1 195 409 to 277 137 277 300 to 359 028
User Zone 2 359 188 to 437 603 437 660 to 516 475
User Zone 3 516 329 to 591 478 591 629 to 666 778
User Zone 4 666 926 to 738 805 738 950 t0'810 829
User Zone 5 810 971 to 879 625 879764 to 948 418
User Zone 6 948 554 to 1 013 981 1.014114 to 1 079 541
Outer SDI 1079671 to 1079 691 1142 041 to 1 142 061
Outer DDS 107969210 1079712 1142 062 to 1 142 082
User [Zone 7 (including DMA) 1079713 to 1 141 746 1142083 to 1204 116
Inner SDI 1141 747 to 1 141,767 1204 117 to 1 204 137
Inner DDS 1141 768 to 1141 788 1204 138 to 1 204 158
PDL3 (Groove only) 1204 159 to 1 204 284
User Zone 8 1204408 to 1 246 607 1263 588 to 1 305 787

Midfle Read Focus Offset

14246 608 to 1 246 667

1305788 to 1 305 847

Mifldle Read Reference

1246 668 to 1 246 727

1305848 to 1 305 907

Wiite Power Calibration

1246 748 to 1 262 047

1305928 to 1 321 227

Niddle Manufacturer

1262 068 to 1 263 467

1321248 to 1 322 647

O /Ry 00 |00 |00 O (NN |N|N N Noo(h|lW|N |~ | O|O|O|O|O

User Zone 9 1322 765to 1 378 681 1378796 to 1434712
User Zone 10 10 1434 824 to 1 487 599 1487 708 to 1 540 483
User 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 810to 1733 385
User Zone 13 13 1733479101776 993 1777 084 to 1 820 598
Usep-Zone 14 14 1820 686 to 1 861 159 1861244 to 1901 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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17.2.2 Read Focus Offset (RFO) Zones

There shall be an Outer, Middle, and Inner Read Focus Offset Zone on each side of the disk.
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

They are

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.

17.2.2.1 Outer Read Focus Offset Zone
THe Outer Read Focus Offset Zone shall be located in Band 0.

THe Outer Read Focus Offset Zone shall comprise 6 Recording Tracks.
17.2.2.2 Middle Read Focus Offset Zone

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

THe Middle Read Focus Offset Zone shall comprise 6 Recording Tracks.

17.2.2.3 Inner Read Focus Offset Zone

THe Inner Read Focus Offset Zone shall be located in Band 16 for Type RW media and in Band 1
WPRM media.

THe Inner Read Focus Offset Zone shall comprises6:Recording Tracks.

17.2.3 Read Reference Zones

THere shall be an Outer, Middle, and-nner Read Reference Zone on each side of the disk. They ar
tojallow drives to quantify the read performance (byte error rate) and PLL jitter.

THe Read Reference Zones shall be recorded by the media manufacturer, and shall not be written g
by the drive system. All three of the Read Reference Zones shall contain identical test data p

specified in 17.3.

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

17.2.3.1 Outer Read Reference Zone

THe Outer'Read Reference Zone shall be located in Band 0.

ThHe Outer Read Reference Zone shall comprise 6 Recording Tracks.

b for Type

b intended

r modified
atterns as

17.2.3.2 Middle Read Reference Zone
The Middle Read Reference Zone shall be located in Band 8.

The Middle Read Reference Zone shall comprise 6 Recording Tracks.

17.2.3.3 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.

17.2.4.1 |Outer Manufacturer Zone
The Outerf Manufacturer Zone shall be located in Band 0.

The Outerl Manufacturer Zone shall comprise 100 Recording Tracks.

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

The Middlg Manufacturer Zone shall comprise 140 Recording Tracks.

17.2.4.3 |Inner Manufacturer Zone

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

The Inner[Manufacturer Zone shall comprise 220 Recording Tracks.

17.2.5 SDI Zones

The two, [Outer and Inner, SDI Zones on each side of the disk shall be used for recording Specific D{sk
Information (see 17.4).

The SDI 4ones shall consist of sectors recorded by the same modulation method and format as is used in the
User Zong (see clauses 15 and 46).

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

The Outerl SD) Zone shall comprise 2 Recording Tracks.

17.2.5.2 HnmerSbtZone
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.

17,2.6.2 Inner DDS Zone
THe Inner DDS Zone shall be located near the inner radius of Band 7.

THe Inner DDS Zone shall comprise 2 Recording Tracks.

17.2.7 PDL3 Zone

THe PDL3 Zone shall be located near the inner radius of Band 7.
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e PDL3 Zone shall comprise 6 Groove Recording Tracks. The“/adjacent Land Recording Track
recorded.

.2.8 Write Power Calibration Zone

e Write Power Calibration Zone is intended for tests to enable a drive to optimize its write powe
t be used by media manufacturers.

e Write Power Calibration Zone shall be located in Band 8.

e Write Power Calibration Zone ,shall comprise 100 Recording Tracks for Type RW media
cording Tracks for Type WORM media.

r Type RW media, the tracks\and sectors used for testing should be chosen from the Write Calibr
a random way, so as to eénsure a gradual degradation of the entire Write Calibration Zone due to
ch track in this zone willyremain representative for the characteristics of the tracks in the User Zg
k.

r Type WORM-\media, the sectors should be used sequentially by PBA for Land Recording T
pleted, and-then followed sequentially by PBA for Groove Recording Tracks within the Write
ne.

e recommended write power calibration data test pattern is specified in 17.3.

e PDL3 Zone shall be used to record a redundant version of the two Pfimary Defect Lists (PDL1 and PDL2)
that are contained in the Defect Management Area (see 18.4).

5 shall not

and shall

and 1 530

htion Zone
use. Then
nes of the

Facks until
Calibration

Th

e VWrite Fower 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.

174

— | 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 sugggsted write power calibration test pattern consists of a repeated 8T mark and 8T space withqut
inserted synchronization fields (Sync and Resync). This is an illegal data pattern forthe/RLL(1,7) encoder /

decoder. The test pattern is recorded with varying write power within a single sector\te*determine the optimal
recording power.

Table 13 — Drive Test Zone data patterns

Drive tegt zones Write Data ECC User data Encoded
power scrambler pattern channel pattern
s . . \ (BB BB AA AA AT
Read Focus Offset zones Nominal Disabled Disabled AA AA 00 00) 2T-3T-6T
Read Reference zones Nominal Enabled Enabled (00) Pseudo-randon
8T-8T
Write Pdwer Calibration zone Varying
(suggested)

17.4 SDI Zones usage
The two §DI Zones shalldbe-recorded using the thermo-optical Phase Change recording method in the sector
format spegcified in clause-15. The recorded data marks shall satisfy the requirements for signals specified] in
clause 25

Both of the SDIZones shall be recorded by the media manufacturer, and shall not be written or modified [by
the drive gystem. 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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17

SI

Outer SDI Zone Inner SDI Zone
Initial Amend1 | Amend 2 | Amend 3 Initial Amend 1 | 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
997 741 997 742 997 743 997 744 | 1058392 | 1058 393 | 1058 394 | 1 058 395
997 745 997 746 997 747 997 748 | 1058 396 | 1058 397 | 1 058 398 | 1 058 399
997 749 997 750 997 751 997 752 | 1058400 | 1058401 | 1058 402 | 1 058403
Groove PBA numbers Groove PBA numbers

1058706 | 1058707 | 1058708 | 1058709 | 1119357 | 1119358 | 1119 359:|.1 119|360
1058710 | 1058711 | 1058712 | 1058713 | 1119361 | 1119362 | 1119363 | 1 119|364
1058714 | 1058715 | 1058716 | 1058717 | 1119365 | 1119366 | 1 119367 | 1 119|368
1058718 | 1058719 | 1058720 | 1058721 | 1119369 | 1119370 [(1,119371 | 1119|372
1058722 | 1058723 | 1058724 | 1058725 | 1119373 | 1119 37441 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
1079671 | 1079672 | 1079673 | 1079 674 | D141 747 | 1141748 | 1141749 | 1 141[750
1079675 | 1079676 | 1079677 | 1079678 1141751 | 1141752 | 1141753 | 1 141|754
1079679 | 1079680 | 1079681 | 1079682 | 1141755 | 1141756 | 1141757 | 1 141|758
1079683 | 1079684 | 1079685 | 1.079686 | 1141759 | 1141760 | 1141761 | 1141|762
1079687 | 1079688 | 1079689 | 079690 | 1141763 | 1141764 | 1141765 | 1 141|766
Groove PBA numbers Groove PBA numbers

1142041 | 1142042 | 1142043 | 1142044 | 1204 117 | 1204 118 | 1204 119 | 1204|120
1142045 | 1142046 | 4942047 | 1142048 | 1204 121 | 1204 122 | 1204 123 | 1204|124
1142049 | 114205041 142051 | 1142052 | 1204 125 | 1204 126 | 1204 127 | 1204|128
1142053 | 11420547 1142055 | 1142056 | 1204 129 | 1204 130 | 1204 131 | 1204|132
1142057 | 1142058 | 1142059 | 1142060 | 1204 133 | 1204 134 | 1204 135 | 1204|136

LE

A= PBA + (80000000).

.4.2 LBA Control Bytes in SDI sectors

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

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 medig manufacturer shall record both of the DDS Zones during the disk certification process. Both of the
DDS Zongs shall contain identical information.

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

For Type YWORM media, the DDS shall not be written or modified by the drive system after disk format.

17.5.1 DDS Amendment
The DDS Kones shall initially be recorded only in every fourth sector, as shown intable 16 and 17. The media
manufactyrer may use the three unrecorded sectors between the recorded sectors to allow for amendmenf] of
the DDS data. Up to three amendments to the DDS can be made.

The disk drive system shall use the latest amended DDS data, as detérmined by the sectors that have been
written. Tgble 16 and 17 list the PBAs of the DDS sectors for the initial and amended cases.

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

Outer DDS Zone Inner DDS Zone
Initial Amend1 | Amend 2 | Amend 3 Initial Amend1 | Amend 2 | Amend 3
Land PBA numbers Land PBA numbers

99y 756 997 757 997 758 997-759 | 1058407 | 1058408 | 1058 409 | 1 058 410
99y 760 997 761 997 762 997 763 | 1058411 | 1058412 | 1058413 | 1 058 414
99y 764 997 765 997 766 997767 | 1058415 | 1058416 | 1058 417 | 1 058 418
99y 768 997 769 997 770 997 771 | 1058419 | 1058 420 | 1 058 421 | 1 058 422
99y 772 997 773 997774 997 775 | 1058423 | 1058424 | 1058 425 | 1 058 426
Groove PBA numbers Groove PBA numbers
10%8729 | 1058730 (1058731 | 1058732 |1119380 | 1119381 | 1119382 | 1119383
10%8733 | 10587349°1058735| 1058736 | 1119384 | 1119385 | 1119386 | 1119387
10%8737 | 1058738 | 1058739 | 1058740 | 1119388 | 1119389 | 1119390 | 1 119 391
1098741 | 1058742 | 1058743 | 1058744 | 1119392 | 1119393 | 1119394 | 1 119 395
10%8745 |\1.058 746 | 1058747 | 1058748 | 1119396 | 1119397 | 1119398 | 1 119 399
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Table 17 — DDS Sectors by Physical Block Address for Type WORM Media

Outer DDS Zone

Inner DDS Zone

Initial

Amend 1

Amend 2

Amend 3

Initial

Amend 1

Amend 2

Amend 3

Land PBA numbers

Land PBA numbers

1079 692

1079 693

1079 694

1079 695

1141768

1141769

1141770

1141771

1079 696

1079 697

1079 698

1079 699

1141772

1141773

1141774

1141775

1079700

1079701

1079702

1079703

1141776

1141777

1141778

1141779

1079704

1079705

1079706

1079707

1141780

1141781

1141782

1141783

1079 708

1079 709

1079 710

1079 711

1141 784

1141 785

1141 786

1141 787

Groove PB

A numbers

Groove PB

A numbers

1142 062

1142 063

1142 064

1142 065

1204 138

1204 139

1204 140

1°204 141

1142 066

1142 067

1142 068

1142 069

1204 142

1204 143

1204 144

1204|145

1142 070

1142 071

1142072

1142073

1204 146

1204 147

1204 148

1204|149

1142 074

1142 075

1142 076

1142 077

1204 150

1204 151

1204 452

1204|153

1142078

1142079

1142 080

1142 081

1204 154

1204 155

1204 156

1204|157

17,.5.2 LBA Control Bytes in DDS sectors

DIDS sectors shall be recorded with the four LBA Control Bytes (P1) (see 15.10.3) set as follows:
LBA = PBA + (80000000).

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

17.5.3 DDS information

THe DDS sector shall be recorded with data bytesas specified in 18.5.

18 Layout of the User Zones

18.1 General description of the User Zones
THe total data capacity of the User Zones is 15,0 Gbytes per side for both Type RW and Type WORM disks.
THe location and size of-the User Zones are specified in clause 17.
18.2 Divisions, of the User Zones

THe User Zones shall be divided into bands as a result of the ZCAV organization of the disk.

THereshall be 17 bands numbered 0 to 16 for Type RW media

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).

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

The User Area shall be either:

a Rewritable Zone (Type RW media) intended for writing and rewriting of user data
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or
a Write Once Read Many Zone (Type WORM media) intended for write once recording of user data.

A contiguous block of Land Recording Track sectors of User Zone 7 shall be included in a Defect
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.

Table 18 — User Area Data Groups and DMA location for Type RW media
Data Group Sectors per Data Start PBA End PBA
(Band — Land / Groove) Group

0-L 55080 12 000 67079
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 522417 595 424
4 -L 69 914 595 584 665 497
4-G 69 914 665 654 735 567
5-L 66 875 735721 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 —k 52 020 1345 822 1397 841
1056 52 020 1397 962 1449 981
14-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 1810079
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 /3 410 457 760 o016 145
3-L 75 150 516 329 591478
3-G 75 150 591 629 666778
4-L 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 98
6-G 65 428 1014 194 1079 54

DMA (L only) 36 750 1079713 1116 462
7-L 25 284 1<116 463 1141 746
7-G 62 034 1142 083 1204 116
8-L 42 200 1204 408 1246 607
8-G 42 200 1263 588 1305 787
9-L 55 917 1322 765 1378 68
9-G 55 917 1378 796 1434712
10-L 52 776 1434 824 1487 599
10-G 52 776 1487 708 1 540 483
11-L 49 674 1 540 589 1590 262
11-G 49 674 1 590 365 1 640 038
12-L 46 576 1640 138 1686 713
12-G 46 576 1686 810 1733 38%
13-L 43 515 1733 479 1776 998
13-G 43 515 1777 084 1 820 598
14 -L 40 474 1 820 686 1861 159
14 G 40 474 1861 244 1901 717
15=1L 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
184 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 redur{dant copies shall be used for recovery should any PDL sector become damaged.

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

The size df PDL2 Area shall be:
2 - roupded-up (number of Primary Defects / number of entries per PDL Page)
The size ¢f the PDL2 Area accommodates twice the number of PDL Pages réquired for the Primary Deféct

List, in the event that some sectors in this area may be defective. If certification is not performed or o
defective $ectors are found during certification, 1 sector shall be used for RDL2.

18.4.2 Secondary Defect List (SDL) Area

The SDL [Area shall store in the SDL Pages the list of defective sectors found during user data writes (see
19.6).

The size qf the SDL Area shall be:

2 - roynded-up [(DMA size — PDL1 size — PDL2 size — estimated PSA size — Pad Sectors) / maximym
entrieq per SDL Page)]

The size ¢f the 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 250) has
been written into the SSA.

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

18.4.3 SOL 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-SBl—seeters

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-Arealayout
! yout

Location Contents Reserved area size
start PBA (V poL1 @ Actual number of sectors used in writing PDL.
At least 1 sector shall be used.
SDL 2) 2 - rounded-up [(DMA size — PDL1 size — PDL2 size — estimated

PSA size — 3 Pad Sectors) / maximum entries_per SDL Page]

Pad sector |1 PBA

DMA PSA = Number of defective sectors found in bands and PSA during

psSA @ initialization.
(Defect
At least 1 sector is used.forithe 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

pDL2 PDL Page]

At least 1 sector shall be used.

1. This-area shall have the indicated dedicated PBA area on the disk. The actual start 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 (“gpod”) 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 Spares (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 Duplicated 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 -1143 PDL3 Good Sector Bitmap
144.~8189 Unspecified
8190 - 8191 DDS Identifier Complement ((5A5A))

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 (WORM)
Zones

De¢fective sectors on the disk shall be replaced by good sectors according to the Defect Management scheme
described below. Each side of the disk shall be initialized before use. This International Standard allpws media
iniialization with or without certification. A sector Slipping Algorithm handles defective sectors foynd during
ification. A Linear Replacement Algorithm handles defective sectors found aftercinitialization.| The total
number of sectors on a side of the disk replaced by the sector Slipping Algorithm, shall not excegd half the
number of DMA sectors. The total number of sectors on a side of the disk replaeed by both algorithms shall
exceed the number of DMA sectors.

19.1 Initialization of the disk

Dyring initialization of the disk, the DMA is partitioned and the DDSs'and PDLs are recorded prior [to the first
of the disk. The User Area is divided into bands, each containing only data sectors. Media injitialization
include a certification of the RW bands and the WORM bkands, whereby defective sectors arg identified

F r Type WORM media only a single initialization is.allowed. Once the DDSs and PDLs are rgcorded, it
icates that the disk is initialized and no further initialization is permitted. For Type WORM media, pll sectors
in the WORM bands, the PSA, the SSA, the SDL,\and the SDLDP shall be in the blank state at the end of
initialization.

Fdr Type RW media, all sectors in the SDL, the SDLDP, and the SSA shall be in the erased state at|the end of
initialization.

All DDS parameters shall be recorded in all of the DDS sectors as specified in 17.5. The PDLg shall be
recorded in the areas defined inv18.4. The contents of the PDLs and SDLs shall be as shown in tables 23 and
24 (see 19.5 and 19.6).

19.2 Certification

If the disk is cerfified, the certification shall at a minimum be applied to all sectors of the RW aj;d WORM
bands in the User Area. This International Standard does not state the method of certification. It may involve,
ergsing, writing, and reading of sectors. The Slipping Algorithm (see 19.2.1) shall handle defectiye sectors
found during certification. Defective sectors shall not be used for reading or writing in the User Area.
Gulidelines for replacing defective sectors are given in Annex Z.

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| 0O | 1|2 1011 ]12|20 21|22 |23 |30 |31 |32]|40 |41 |42

LBA | O 1123 4156 |7|8]|09 10 11

Bad X X X X

The addrgss of each defective sector shall be written in the PDLs. If no defective sectors are found during
certificatign, an empty PDL shall be recorded. As the PSA grows, the/SSA is diminished accordingly. JAll
replacemegnts performed using the Slipping Algorithm are done witheut regard for land or groove.

19.2.2 Linear Replacement Algorithm

The Linear Replacement Algorithm is used to handle defective sectors found after certification.
The defective sector shall be replaced by the first ayailable sector in the SSA.

As with thg Slipping Algorithm, replacement shall-be done without regard for land or groove.

If a replagement 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 pe
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.inthis Page” field in the SDL Page.

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

If a repladement sectordisted 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.

19.3 Disk noticertified

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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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.

Fg

on Type WORM media is not per,mitted. If the sector has been written, a write operatic;n is ot
Dyring write operations, sectors shall always be recorded with CRC, ECC, and Control Record"info
specified by this International Standard. See Annex AA for guidelines for the use of Type WORM m¢

19.5 Primary Defect List (PDL) format and content

THe PDL shall consist of bytes specifying

- | the format revision of the PDL,

- information about the drive type that wrote the PDL,

- | a PDL Page sequence number,

- | the number of entries in the entire PDL,

- | the PBAs of the defective sectors, identified at initialization, in ascending order,

- | avendor unique defect code for each defective sector,

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

of sectors
permitted.
mation as
dia.

T4gble 23 shows the PDL byte layout.” All remaining defect entries in the last page of the PDL shall have the
PBA set to (7TFFFFFFF), the Defect Cause set to (FF), and the Drive Serial Number set to (FFFFFF). If no
degfective sectors are detected, the-Number of Defective Sectors field shall be set to ZERO.
Ddring initialization, 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)
4-26 Productldentification-(MSB -1 SB} (ASCH)
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 wriing a PDL Page, the control record LBA shall be set to the PBA + (80000000).

19.6 Segondary Defect List (SDL) format and content

The SDL

Table 24

the fgrmat revision of the SDL Page,

information about the drive type that wrote the SDL Page,

a SDL Page sequence number,

the niimber of entries in the SDL Page,
the PBAs of the first sector in the SSA that is covered by the SDL{Pade,

the PBA of each defective sector,

a vendor unique defect code for each defective sector,

the dtive serial number of the drive that found each deféctive sector,
the PBA of the first write attempt to the Page,

the count of the number of times the Page has*been updated (set to ZERO for Type WORM media).

shows the PDL byte layout. All upused defect entries in an SDL Page shall have the PBA set
(7TFFFFFHF), the Defect Cause set to (FF),-and the Drive Serial Number set to (FFFFFF). Defective S

sectors sHall be recorded in the SDL Page.in the same manner as unused sectors.

76

Table24 — Secondary Defect List Page format

is used to record the addresses of data and spare sectors, which have becomeg ‘defective after
initializatign and those of their respective replacements. The SDL shall consist of bytes specifying

to
5A

Byte Contents
0-1 SDL Identifier ((0002))
2 SDL Page Format Revision
3410 Vendor Identification (MSB — LSB) (ASCII)
=26 Product Identification (MSB — LSB) (ASCII)
27 - 30 Product Revision Level (MSB — LSB) (ASCII)
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))

e 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.
e SDL Format Revision is used to specify the format of the unspecified bytes in the SDL Page.

Th

S
in
d

st

Es
fie)
Ty

defect entries is equal to the maximum specified in the DDS.

TH

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

Y

2() Embossed information — Method of testing

TH
the
Re

2(
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en
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TH

20

i|gld. Entries
a given SDL Page shall be in ascending order by replacement PBA. The replacement PBAfpr a given
ective PBA is computed by determining which defect entry contains the defective PBA andtaking the index,
rting at zero, of that entry and adding it to the contents of the First Spare in this Page field.
ch SDL Page shall contain space for 1 000 defect entries, however the Maximum Entries Per SDL Page

d in the DDS dictates the maximum number that may be used. This number may be different|for media
pe WORM and Type RW. On Type WORM Media, an SDL Page shall only bé written when the humber of

e SDLDP Area shall contain a copy of each completed SDL Page.

bction 4 — Characteristics of embossed information

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

.1 Environment

signals specified in clagses 21 and 22 shall be within their specified ranges with the cartridge in any
vironment in the rangeof allowed operating environments defined in 8.1.2.

.2 Use of the-Reference Drive

signals spégified in clauses 21 and 22 shall be measured in the indicated channels of the Reference Drive.
e drive shall'have the following characteristics for the purpose of these tests.

.21 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.

©l
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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 gentre of a Groove or a Land Recording Track.

20.2.5 Axial focus offset optimization
The axial focus offset shall be adjusted to maximize the peak-to-peak amplitude of the 4T mark-and 4T spgce

pattern frgm the AM fields as measured in the Read Channel. This axial focus offset adjustment shall be usged
during thel measurement of all embossed signals.

20.3 Defiinition of signals
Figure 27 |shows the signals specified in clauses 21 and 22.

All signald are linearly related to currents through a split photodiode detector, and are therefore linearly related
to the optifal power falling on the detector.

Two signgls /1 and /> are derived from the outputs of the split photodiode detector H of the Reference Drijve
(see 9.1).

The read $ignal | provided by the Read Channel is the high bandwidth sum signal
I=(ly +1p
as procesged by the low-pass filter described inrAnnex L.

Beam Grooved areas without embossed Headers

in groove or~~~j
on land

(11 * 12) max (11 * 12) min

A EANVANA
VARVARV

Figure 27a — Signals from grooves and lands in the Radial Tracking Channel
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Figure 27b — Signals from Headers in the Read Channel

Figure 27 — lllustration of the various parameters for emhossed signal characteristids

21 Signals from grooves and lands

THe sum signal (/1 + I») and difference signal (/1 — Iy)>considered in this clause (see figure 273) shall be
filtered using a 5" order Bessel filter with a cut-off frequency of 1,0 MHz such that frequencies aboye the cut-
off are attenuated, thereby eliminating the effect of.modulation due to embossed Headers.

21.1 Ratio of groove to land signal

THe on-track signal in groove /g or ondand /g is the sum signal (/1 + I2) in the Read Channel whgn the light

beam is following a groove or a land/in the Formatted Zone. The on-track signals shall meet thg following
requirement:

Infthe case of type WORM Media

he
1,0 & < 1,25
loL
Infthe caselofitype RW media
he
085 < < 115
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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he

0, 60< < 0,90
Ima
loL

0,60 < < 0,90
Ima

In the case of type RW media

UTe

0,70 < < 1,0
Ima
loL

0,70 < < 1,0
Ima

where /g

21.3 Divjded push-pull signal

The divid

differentia| output (/1 - /) divided by the instantaneous level of the sum{output (/4 + /2) when the focused lig
beam crogses unrecorded fields of grooved tracks.

The radialltracking servo shall be operating in an open-loop mode during this measurement.

The dividgd push-pull signal shall meet the following requirement:

21.4 Wobble signal

The wobljle signal is the signal)generated by the square wave shaped displacement of the groove
in the Tracking Channel when the focus of the beam is following a groove or a land in the unwritten

measured
recording

The wobb

bd push-pull signal is the peak-to-peak amplitude derived{from the instantaneous level of f

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

(1 + 1) |pp

fields of the Formatted Zone as specified in 20.2.4.
e signal shall'satisfy the three following requirements:

Wobble PP
0,05 < — <0,10

and /o are measured in an unrecorded area, and /lya is the sum signal measured in a Mirror Areg.

he
jht

as

(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 > 34 dB (in a 10 kHz bandwidth)

80
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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(2Fo)
<-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 n is the index of refraction of the cover layer, d is the groove depth,.and A is the wavelength gf 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
trdcks (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 Read Channel of
the¢ Reference Drive and processed with the low-pass filter described in Annex L.

22.1 Reference reflectance I,

The reference reflectance sighal /iop, corresponding to the peak level of the on-track Quadrature Wqbble Mark,
shiall meet the following requirement:

Inthe case of type WORM Media

Itop
0,70 <

Ima

Inthe.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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Ip max
0,30 < < 0,60
liop

/p min

> 0,40
Ip max

In the case of type RW media

where Ip nf
second re

22.3 QW

The signa

associated with the QWMG field when tracking in the groove or the!QWNML field when tracking on the land.

The signa

In the cas

In the cas

The signa

associated with thet\QWNML field when tracking in the groove or the QWMG field when tracking on the land.

The signa

/p max
0,20 < < 0,60
/top

/p min

> 0,30

Ip max

in and Ip max are the signals with the minimum and maximum amplitude-in_the AM and ID fields. The
nuirement shall apply over any Header.

M signals

| Iq trk is the read signal from the QWM field positioned:in line with the Recording Track. /Iq tri is

lq trk shall meet the following requirement:
e of type WORM media

/q trk

0,30 < <0,70

Itop

e of type RW media

/q trk

0,12 < <0,30

Itop

| Iq adj is from the QWM (A and B sub-fields) of the two adjacent Recording Tracks. Iqadj| is

lq4¢j Shall meet the following requirement:

In the cas

S Of type WORM mMedia

lq adj

> 0,15

Iq trk

In the case of type RW media

82

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

THis requirement applies to any Header under the condition that the tracking offset has been adjusi]ed so that
average value of Iq dif is equal to zero for the Recording Track.

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
conditions specified in 20.2. The timing mean Mt(H) and timing jitter Jt(H) shall be measured according to the
procedure in Annex M and shall meet the following requirement:
| Mt(H) = nT |+ 5 Jt(H)<1,0T

where T is the Channel clock period, Mt(H) is the mean (average),and Jt(H) is the standard deviatipn (sigma)
of [the separately measured time intervals of leading-to-trailing andytrailing-to-leading edges of the rgad signal.
THe ideal time interval corresponds to nT.

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

All the time interval samples detected from the Headersignals shall satisfy the condition of Mt(H) anfd Jt(H).

Section 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 recording layer, as
used for writing, rewriting,-and erasing data. The tests shall be performed only in the Data field of the sectors.
THe write, rewrite, read;’and erase operations necessary for the tests shall be made on the same Reference
Drjive.

Clauses 24 10\26 specify only the average quality of the recording layer. Local deviations from the specified
vajues, 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 Refevlence Drive shall have a Read Channel that can detect the Phase Change marks in the recording
layer. Thig Channel shall have an implementation equivalent to that given in 9.3.

The edge| positions in time shall be measured for testing purposes by a threshold detection,method. The
threshold palue is referenced to the centre of the peak-to-peak envelope of the read signal. The positive pegak

and nega#fve peak signals of the envelope circuit (see Annex N) shall each contain a single.pole filter with a —
3 dB rolloff point at 50 kHz.

23.2.4 Tracking

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

€max (axial) = 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 gentre of a Groove or a Land Recording Track:

23.2.5 Signal detection for testing purposes
The signa] from the Read Channel is not equalized before detection. The signal shall be rolled off with a 5t
order Bessel low-pass filter with a cut=off frequency of half the Channel clock frequency of the band being
tested (sep Annex L).
Nominally} the threshold value'will be constant if the laser power calibration is perfect and there are o

parameter variations. However/ in some measurements the threshold value may have to be adjusted|to
minimize the effects of marksize changes due to parameter variations during writing.

23.3 Write conditions

23.3.1 Write puise and power waveform

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

ad
sh

aptive timing adjustments corresponding to the previous mark or space lengths (see table K.2 of Annex K)
all 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
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els and write pulse timing.

.3.2 Write pulse power

e media manufacturer shall determine the value of the pulse power levels Pry, PyipyPLw. Per} PcL, and
that are recorded in the SDI sectors.

e nominal write first pulse power level Py for groove or land recording in.each band at the tes{ rotational
eed shall be recorded in the SDI sectors. The remaining power levels are'‘specified as a ratio t¢ the write
5t pulse level Pryy for groove or land recording for each band.

e average power during writing for any disk at any radius shall not exceed 3,75 mW as measured over a 10
time interval.

e maximum pulse power level used for recording on any disk at any radius shall not exceed 8,0 mWw.

.3.3 Write pulse timing

e media manufacturer shall determine the valugiof the pulse timing parameters Tsgp, Terp, Tx1, Ix3: Tsmps
o, Temp, Tempp, TsLp, TeLp, Tecp, and the'required adaptive timing adjustments corresponding to the
bvious mark or space lengths that are recorded in the SDI sectors.

e write pulse timing parameters for;'éach band at the test rotational speed shall be recorded in the SDI
ctors.

.3.4 Write pulse power and’pulse timing determination

e media manufacturer’ shall determine the value of the write pulse power levels and pujse timing
rameters using thefoellowing method:

- Write'several Groove and Land Recording Tracks with the test patterns described in Annlex N. The
recofdings shall be done at a media temperature of 25 °C + 2 °C and at the test rotational|frequency.

v"Read and detect the readback signal with the detection method given in Annex L. Adjust focus for

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

+ O 0/ £ 41 le ot ] H

©l

1 Lt £, ot + +
dl JU /0 UT UI1v VUOI\ wJ VUUT\ OIHIIGI CIIII'JIILUUU VT U1mo tCol.
- 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 iterative 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.

in

The ratio ¢f erase power level Pgg to the write first pulse level Pgyy for groove or land recording is recorded
the SDI sgctors for each band at the test rotational speed (see 17.4.4).

The eras¢g power for any disk at any radius shall not exceed 3,75 mW.

23.5 Read power damage

Recorded|data shall not become damaged due to the repetitive reading of sectors.\Media shall be tested
against rgad power damage for Groove and Land Recording Tracks in the ifnermost band at the test
rotational ppeed. Media shall be tested for read power damage as follows:

- | Several sectors shall be written on the Groove and Land Recording Tracks of the innermost band
according to 23.3. Sectors shall be selected which are verified as correctable with less than
10 byte errors per sector using the ECC as defined in Annex'H.

- | The read power shall then be increased to 600 yW'£ 25 yW. The disk shall make 1 000 000
revolutions while remaining on a single Recording JFrack which contains the selected sectors.

- | After all test revolutions have completed, the-read power shall be returned to the nominal power
level. All selected sectors shall be verified as,correctable with less than 100 byte errors per sectd

-

- | This test shall be preformed for both Groove and Land Recording Tracks.

24 Phase Change characteristics

24.1 Mark polarity
The Phas¢ Change marks shallbe either more or less reflective than spaces.

The polarity of Phase Change marks shall be specified by the manufacturer in byte 40 of the SDI sectors (see
17.4.4).

24.2 Re

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.

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

28.2 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 level of a specified
pattern, measured in a 30 kHz bandwidth. It shall be determined as-follows.

— | Write a series of 2T marks followed by 2T spaces in the Data field of a series of sectors at a frequiency fy of

the highest frequency allowed by the RLL(1,7) code for each zone. The write conditions shall be as
specified in 23.3.

— | Read the recording fields with the Read Channgl under the conditions specified in 23.2 using g spectrum
analyzer with bandwidth of 30 kHz. Measure,"the amplitudes of the signal and noise at frgquency fg

indicated in figure 29. The measurements shall be corrected for the effect of the Header fields apd for any
instrumentation error in order to obtain the-Data field only.

THe Narrow-Band Signal-to-Noise Ratie shall be

Signal 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 the WORM zones
usiing the optical system as defined in 9.1.
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Figure 29 — Amplitude versus frequency for the Phase Change signal

ss-talk ratio

Ltalk from nT marks and spaces shall be measured as follow:
b a series of nT marks followed by nT spaces in the Data field-af.the sectors on Recording Trach
requency specified for each band in the Formatted Zone. The Write conditions shall be as specifi
] the recording fields of the sectors in Recording-Track n-1, n, and n+1 under the conditio
4 in 23.2.

Htalk from track n to n-1 and from track n to n#1 for 2T marks and 2T spaces and 9T marks and

pasured as the ratio in dB of the read signalyof these tracks shall be lower than — 26 dB for type R
—23 dB for type WORM media.

ing mean

j mean Mt(nT) of nT marks*and spaces is defined as the mean (average) of the separat
time intervals of leading-{ostrailing and trailing-to-leading edges of the read signal.

ime interval is nT where T is the Channel clock period.
shall be writtenyinaccordance with 23.3 and the procedures described in Annex N.

shall be‘read and detected using the Read Channel circuit defined in Annex L under the conditio
h 23.2.“The timing mean Mt shall be measured according to the procedure in Annex M.

25.4.1 Timing mean for 2T marks and spaces

jA

y

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

-020 T<Mt(2T)-2T<+0,20T

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:

—0,15 T <Mt(nT)—nT<+0,15T

88
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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.

24.5.1 Timing jitter for 2T marks and spaces
THe timing jitter for 2T marks and spaces shall meet the following requirement in the Formatted-Zong:
Jt(2T)<0,20 T

25.5.2 Timing jitter for 3T to 9T marks and spaces
THe timing jitter for 3T to 9T marks and spaces shall meet the following requirement in the Formatted Zone:

Jt(3Tt09T)<0,15T

2%.6 Asymmetry

THe asymmetry (see Annex P) of the user written marks relates to the deviation of the centre leyels of the
signals generated by two distinct repeating mark and space'length patterns.

25.6.1 Asymmetry (3T-2T)

For type WORM media the asymmetry (3T-2T) in a.sector shall be in the range — 0,25 to + 0,10.

For type RW media the asymmetry (3T-2T).im"a sector shall be in the range — 0,20 to + 0,20.

25.6.2 Asymmetry (9T-3T)

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

Fgr type RW media thezasymmetry (9T-3T) in a sector shall be in the range — 0,18 to + 0,15.

26 Erase power determination for Type RW media

Erpse power determination is critical for maximizing the rewrite cycle life of Type RW media. Excespive erase
pgwerdevels can damage the recording layer, and thereby reduce the rewrite cycle life.

The media manuiacturer shall determine the erase 1o 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:
- 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

- easure the initial NBSNR on track n as specified in 25.2.

B. Usind a radial tracking offset equal to zero:
- Write the Data fields of track n-1 and track n+1 with a series of 2T marks followed by 2T spaces.
- Write the Data fields of track n-1 and track n+1 with a series of 9T marks_ followed by 9T spaces.
- Hrase the Data fields of track n-1 and track n+1.

C. Adjust the radial tracking offset by 40 nm toward the outer diameter‘of)the disk:
- Write the Data fields of track n-1 and track n+1 with a series*of 2T marks followed by 2T spaces.
- Write the Data fields of track n-1 and track n+1 with aseries of 9T marks followed by 9T spaces.
- Hrase the Data fields of track n-1 and track n+1;

D. Adjust the radial tracking offset by 40 nm toward-the inner diameter of the disk:
- Write the Data fields of track n-1 and'ttack n+1 with a series of 2T marks followed by 2T spaces.
- Write the Data fields of track n-T+and track n+1 with a series of 9T marks followed by 9T spaces.
- Hrase the Data fields of track n-1 and track n+1.

E. Repept steps B, C, and B-on track n-1 and track n+1 for 10 complete cycles.

F. Usind a radial tracking-offset equal to zero, measure the final NBSNR on track n.

For the specified crass-erase test conditions, the change in NBSNR of track n shall be

NBSNRfital = NBSNRging < 1,0 dB
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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 Inprfnrmpd an the Reference Drive

Whereas defects are disregarded in clauses 20 to 26, they are included in clauses 28 and 29-as)unavoidable
deterioration of the read signal. The severity of a defect is determined by the correctability, of thHe ensuing
erfors by the error detection and correction circuits in the Read Channel defined below, The requifements in
clauses 28 and 29 define a minimum quality of the data, necessary for data interchange:

27.1 Environment
All signals specified in clauses 28 and 29 shall be within their specified ranges with the cartridge in any
environment in the range of allowed operating environments defined in.871.2. It is recommended that before

testing, the entrance surface of the optical disk shall be cleaned<according to the instructigns 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 focused optical beam shall have the properties specified in 9.2. The disk shall rotate as specifiedl in 9.5.
27.2.2 Read power

THe read power shall be 500 pWWr= 25 pW.

27.2.3 Read Channel

THe Read Channel shall be as specified in 9.3 and Annex L.

27.2.4 Mark quality

THe signal in the Read Channel shall be processed (see Annex L) with the specified low-pass| filter and
equalization, and compared with the threshold follower level. The threshold level shall be adjusted t¢ minimize
th¢_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 Charfnel 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 be adjusted in order to minimize the accumulated value of timing error from the grooye.woblble
period andl 240 Channel bit clock periods (240 T).

27.2.6 Bipary-to-digital converters
The binary signals shall be correctly converted to the data bytes with the binary-to-digital’converters based ppn

the sectof format and recording code defined in clauses 15 and 16. The 2T marksrand 2T spaces in the
recording jarea shall be detected using the ESISIC algorithm described in Annex Q.

27.2.7 Erfor correction

Correctior] of errors in the data bytes shall be carried out by an error{detection and correction system based
on the defjnition in H.2 and H.3 of Annex H.

27.2.8 Tracking

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

€max (axial) = 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 gentre of a Groove or alLand Recording Track.

28 Minimum quality-of a sector

This claupe specifies the minimum quality of the Header and Data fields of a sector as required for
interchange of the data contained in that sector. The quality shall be measured on the Reference 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
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co
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29 Data interchange requirements

.2.2 Byte errors

e user written data in a sector shall not contain any byte errors that cannot be corrected by
rrection defined in 27.2.7.

.2.3 Timing mean

e timing mean of the user written marks shall comply with the requirements 0f.25.4.

.2.4 Timing jitter

e timing jitter of the user written marks shall comply with the requirements of 25.5.

.2.5 Asymmetry

e asymmetry of the user written marks shall comply with the requirements of 25.6.

.3 Wobble signal

e wobble signal shall comply with the requirements of 21.5.

.1 Tracking

e focus of the aptical beam shall not jump tracks unintentionally.

.2 User<written data

y sector written in the User Zone that does not comply with 28.2 shall have been replaced accor

ru

Hisk offered for interchange(ofy data shall comply with the following requirements (see also Annex R).

the error

ling to the

eS-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).

©l
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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 Definition
The partide count shall not exceed a total of 3 500 000 particles per cubic metre of a size 0,54m and larger

The statisfical average particle size distribution is given in figure A.1. Class 100 000 means that 3 500 000
particles ger cubic metre of a size of 0,5 ym and larger are allowed, but only 25 000.pafrticles per cubic mefre
of a size df 5,0 um and larger.

It shall bg recognized that single sample distribution may deviate from this® curve because of local |or
temporary| conditions. Counts below 350 000 particles per cubic metre are“dnreliable except when a large
number of a samplings is taken.

A.2 Tedt method

For particles of size in the range of 0,5 um to 5,0 ym, equipment employing light-scattering principles shall pe
used. The air in the controlled environment is sampled;at a known flow rate. Particles contained in the
sampled air are passed through an illuminated sensing zone in the optical chamber of the instrument. Light
scattered py individual particles is received by a photo detector which converts the light pulses into electri¢al
current pulses. An electronic system relates the pulse height to particle size and counts the pulses such that
the number of particles in relation to particle size"is registered or displayed.
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Number of particles per m®
greater than or equal to
the stated particle size
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Figure A.1 — Particle size distribution curve
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Annex B
(normative)

Edge distortion test

B.1 Pufppese
The distortion test checks if the case is free from unacceptable distortion and protrusions along its edges: The

test is made by causing the cartridge to pass through the vertical slot of a gauge while applying a specified
force in addition to the gravitational pull.

B.2 Digtortion gauge construction

The gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel.) The inner surfaces sHall
be polishdd to a surface finish of 5 ym peak-to-peak.

B.3 Distortion gauge dimensions
The dimensions shall be as follows (see figure B.1):
A=1550mm
B=[36,0 mm £+ 0,1 mm
C=10,0mm+0,1T mm
=11,40 mm = 0,01 mm

= 1,60 mm min.

B.4 Requirement

When the| cartridge is inserted vertically into the gauge, a vertical downward force F of 2,7 N maximum,
applied to[the centre of.the top edge of the cartridge, shall cause the cartridge to pass through the gauge.

96 © ISO/IEC 2006 — All rights reserved


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

ISO/IEC 17345:2006(E)

Figure B.1 — Distortion gauge

© ISO/IEC 2006 — All rights reserved 97


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

ISO/IEC 17345:2006(E)

C.1 Pu

The comp
cartridge i

C.2 Reference surfaces

The locati

C.3 Campliance gauge

The test gauge consists of a base plate on which four posts P1, P2, P3)'and P4 are fixed so as to correspo

Annex C
(normative)

Compliance test

Fpese

hto a plane.

bn of the four reference surfaces S1, S2, S3, and S4 is defined in 10.5.4 and\figure 4.

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

nd

to the surfaces S1, S2, S3, and S4 respectively (see Figure C.1). The dimensions are as follows (see Figures

C.2 and G.3):

Ly;=122,0 mm £ 0,2 mm
L,=4,0 mm £+ 0,5 mm
L =130,0 mm £ 0,5 mm

Lg=101,0 mm £ 0,5 mm

After ass
spaced 0

=4,00 mm

5,50 mm + 0,01 mm
+ 0,00 mm
- 0,02 mm
b, 50 mm £ 0,01 mm
,0mm + 0,1 mm

.0 mm maxz

embly;~the upper annular surfaces of the four posts shall lie between two horizontal plan
04 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

DATestprocedure

THe test procedure shall use the following steps:

1| Acclimate test cartridges at 10 % relative humidity for at least 12 hours before testing:

2 | Remove all charge from the test cartridge using ionized air.

3| Mount the cartridge in the fixture shown in figure D.1.

4 [ Apply 1,00 kV to the charge plate.

5| 10 seconds = 1 second after applying 1,00 kV, remove the voltage source (charge plate is floatipg).

6 | Measure the decay time defined as the time required for the €harged plate voltage to decpy 5 % to
950 V.

Pr

or to testing a cartridge, ensure there is a non-ionizing environment by performing steps 4 — 6 2

bove with
ng cartridge present. Decay time with no cartridge shall be.arger than 100 seconds.

D|2 Specification
THe decay time shall be smaller than 30 seconds 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
\ v

\ 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 Pur e

The purpdse of this test is to determine the magnetic characteristic of the magnetizable material of the(hub.

E.2 Dimensions

The test fevice (see figure E.1) consists of a spacer, a magnet, a back yoke, and\a centre shaft. The
dimensior]s of the test device are as follows:

Dg4 5 8,0 mm £ 0,1 mm
D¢ 4 20,0 mm £ 0,1 mm
D =|19,0 mm max.

+ 0,0 mm
Dg 3 3,9 mm

- 0,1 mm
H; 50,40 mm + 0,01 mm

Hgq 3 1,2 mm (typical, to be adjusted to meet the'force requirement of E.4)

E.3 Material

The matetial of the test device shall be:

Maghet : Any magnetizable material, typically Sm-Co
Back yoke : Any suitable magnetizable material

Spager : 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.

Al

Magnet \\\\\\\\ | \\\\\\\ W ¢ fe

Back yoke—_| Al \W Spacer
. T cone st

Figure E.1 — Test device for'the clamping characteristic of the hub

i

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
polynomiglshall be

G(x)[= x" + x"2 + x° + 1

The residdial polynomial shall be

=31 i=15
R(x)|= ( ZEX" + z a; X ) x"® mod G(x)
i=16 i=0

where a; denotes a bit of the first four bytes and a; an inverted bit. The highestorder bit of the first byte is as{.

The sixtegn bits ¢, of the CRC are defined by

=

=15

R(x)|= cy X

x

=0

where c4s|is recorded 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

1+Batafield-seramblerpurpose

b encoded data. The data scrambler tends to reduce the d.c. content of the encoded data-wavefo

coded data could consist of the same repeated patterns, which can generate a large'd)c. content.

2 Data field scrambler order of processing

e Data field shall be as detailed in Annex H.

pcessing 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 VFO2'\bytes (not scrambled)
e order of processing for decoding shall be the reverse of the encoding process

Remove Resync, Reference; and VFO2 bytes
Unscramble bytes of Data field
Perform ECC and-check CRC

De-interleave (sger data and Control bytes

AW N -

3 Data field.scrambler circuit and preset values

e scramblihg byte generation circuit shall be as shown in figure G.1. The circuit consists of a fe
ft register in which bits r; (msb) to rg (Isb) are used as a scrambling byte at each 8-bit shift.

TH

e purpose of Data field scrambling is to randomize user data to generate various mark and. space

lengths in
'm. This is

primary importance for sectors with block of fixed data bytes. In these cases, without scrambling, the

e entire Data field except for Resync, Reference, and VFO2,bytes shall be scrambled. Th¢ order of

edback bit

e-initial preset number, shown in table G.1 is equivalent to least significant 4 bits of the 31-bit PB/

\ 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

sh

all 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

©l

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)

;?
ro

M4 ra | 2z 11 g rs r7 I'e s 4 rs r2 r ro

Figure G:1,— Feedback shift register for generating the scrambling byte

Sgrambling for data byte Dy in figure G.1 is defined as follows:

D’k:DkG-)Sk (k=1to n)

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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Annex H
(normative)

Interleave, CRC, ECC, Resync, and Reference for the Data field

H4nterdeave
LA 0 Ad

THe different bytes recorded on the disk for each sector with 8192 data-user bytes shall bé“designated as
follows

Dp are user data bytes

Pq,r are Control bytes (see 15.10.3)
Ck are CRC check bytes

Est are ECC check bytes

THese bytes shall be ordered in a sequence A, in the order in which*they shall be recorded on thg disk. The

order of n of D, is the same as that in which they are input from the interface. Depending on the yalue of n,
the¢se elements are

for 1<n<8192 : A, =D,
for 8193 <n<8204: A,=Py,
for 8205<n<8208: A,=Cg
for 8209<n<9424: A,=Eg;
where:

g=int[(n—8193) /4] + 1
r=1[(n-8193) mod 4] *,1
k=n-8204

s =[(n -8 209)Ymod 38] + 1

t =int [(n —8-209) / 38] + 1

THe notation.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],-j with 216
rows:=and 38 columns.Thus

for 1<n<8208 : Bjj=Ap
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

Ge(x)

=x3+x*+ X3+ X%+ 1

The generator polynomial for the CRC bytes shall be

i=35

Ge(x)

where the

The conte]

Re(x)

Re(x)

The last e

H.2.1 CH

The four d

The information polynomial shall be

A A

i=32
element a = 0000 0010.

hts of the four check bytes are defined by the residual polynomial

= lg(x) x* mod Gg(x)
k=4

_ 4ok

= z Ck X
k=1

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

eck byte calculation

heck bytes of CRC shall be computed over the dser data and the control bytes as specified in H.2

for

i=215 j=37 j=83
wF [ Z(Ze)x)] e,
i=1  j=0 j=0
H.3 ECC
The primifive polynomial, Gs(x) and the element o' shall be as specified in H.2. The generator polynomial
the check[bytes of the:ECC shall be
i =31
Ge(x) = (x+a)
i=0
where the element oo = 0000 0010.

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

lg(x)

108

i=215

= D, B

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

— 32-t
REj(x) = Ej+ 16X

=1

THe last equation specifies the storage locations for the coefficients of the polynomial.

H|4 Resync
THe Resync fields (see Annex J) shall be inserted in the Data field to prevent lgss-0f synchronization and limit
thé propagation 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, RS&;..
010 000 000 010 000 000 010 000 for RS2, RS4/RS6, ...

A tield RSn shall be inserted between bytes A152, and Aqsoney Where 1 < n < 62.

R$62 shall be inserted immediately after byte Agg24.

H|5 Reference

THe Reference fields (see Annex J) shall be inserted in the Data field to provide read signal referefce 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 Asg, and Asgn+1, where 0 < n < 248.

RKO shall be inserted between the Sync field and byte A1. RF248 shall be inserted between RS62 gnd the PA
field.

THe Reference byte shall be inserted after the Resync bytes whenever both are inserted between|the same
Data field: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 Extrd Reference field shall be inserted in the Data field after SBX to provide a redundant field for
reference jamplitude. The Extra Reference pattern shall be the same as the Reference field defined in H.5.

H.7 Regording sequence for Data field

The elements of the Data field shall be recorded on the disk according to sequerice A, immediately followi

the Sync bytes, with Resync bytes inserted as specified in H.4, Reference bytes inserted as specified in H|5,
and VFOZ, SBX, RFX bytes inserted as specified in H.6.

>
(o]

Figure H.1 shows in matrix form the arrangement of these elements. The sequence of recording is from tgp-
to-bottom [and from left-to-right.

SB | designates a Sync byte

D designates a user byte

RS | designates a Resync byte

RF | designates a Reference byte

VF | designates a VFO2 byte

P designates a Control byte

C | designates a check’byte for CRC
E designates acheck byte for ECC

PA | designates the PA byte

Figure H.1 shows that the first 216 rows contain in columns 0 to 37, the user bytes, the Control bytes, and tre
CRC chedkbytes. 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 norm3lly written sectors, the DIR shall contain the following information in the specified location:
Byte |l
Bif 7 6 5 4 3 2 f 0
positijon
. Verify
Unspecified Verify Pass Relocation'cause
enabled ;
Relocation
Byte 2
Bit 7 6 5 4 3 2 1 0
positipn
Unspecified Relocation Attempt Drive Serial Number bits (19 — 16)
Byte B
Bit 7 6 5 4 3 2 1 0
positign
Drive Serial Number bits (15 — 8)
Byte 4
Bit 7 6 5 4 3 2 1 0
positign
Drive Serial Number bits (7 — 0)
Unspecifigd 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
folfows:

Attempt1 =0
Attempt 2 = 1
Attempt 8 =7

THe Drive Serial Number is vendor unique and shall be ignored in interchahge.

Fgr SDI, DDS, PDL, and SDL sectors, the Verify Pass Relocation/Relocation Cause, and Relocatign Attempt
fieds shall be set to ZERO.
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Annex J
(normative)

Determination of the Resync and Reference patterns

J.1 Conditions-of Resyncpattern

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

1. The Resync patterns consist of irregular Channel bit patterns that do not occur in RLL(1,7).modulation
code.

2. ThI irregularity of the Resync patterns is easily detectable.

3. There are two unique patterns, one for odd numbered Resync fields, and anethér for even numbered
Resgync fields.

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

J.2 Resync pattern

Selection jof one of the two Resync patterns shown below shall’be made in order to provide additional Data
field synchronization information.

The criterfa for selecting either Resync Pattern 1 or Resync Pattern 2 is based on the position of the Resync
fields withjn the data area.

Reference
Data Resync pattern byte

Resync Pattern 1 (odd) 010 000 000 010 000 00O 010 010
Resync Pattern 2 (eyven) 010 000 000 010 000 00O 010 000

Resync Pattern 1 shalbbe used for all odd numbered Resync fields (RS1, RS3, RS5, ...).
Resync Pattern 2<shall 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

ISO/IEC 17345:2006(E)

A

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

ial
all

following.
Bytes 0 apd 1
These bytes shall be recorded with the SDI Identifier. Both bytes shall be recorded with (D1) to ‘indicate that
this is a SPI sector.
Bytes 2 to 6
These fivg bytes shall contain the Disk Serial Number and Disk Side (A or B) (see able K.1). The Disk Se
Number shall be the same for both the A and B sides of the disk. The serial numberand side of the disk sH
be repres¢nted 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" digit. of 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 [+ 4 o digit of Disk Serial Number (0)—(F)

6 3-0 Disk Side (A) or (B)
Byte 7
This bytelshal—spesify—the—SBI-Revision—umber—Fhe—SBl-Revisior—dmber—may—be—dsed—by—the—d

manufacturer to denote the use of the Unspecified SDI bytes.

Bytes 8 to 15

These eig
Byte 16

This byte

ht bytes shall contain the disk manufacturer code in ASCII representation.

shall specify the year of disk manufacture. It shall be specified as a number n such that

n = year — 2000.
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Byte 17

This byte shall specify the month of disk manufacture. This byte shall be recorded with a value in the range
from 1 (January) to 12 (December).

Byte 18

This byte shall specify the day of disk manufacture. This byte shall be recorded with a value in the range from
1 to 31.

Bytes19to22
THese four bytes shall contain the Drive Serial Number (DSN) of the unit that recorded the SDI-"sectors. The
serial number of the drive shall be represented in binary notation. Byte 19 shall contain the-MSB and Byte 22
shiall contain the LSB.

Byte 23

THis byte shall specify the Media Type. This byte shall be recorded with
0 for Type RW,

1 for Type WORM.

Bytes 24 and 25

THese bytes shall specify the user data capacity of the ODC in Gbytes. The capacity of the ODC shall be
represented in binary notation. Byte 24 shall contain theMSB and Byte 25 shall contain the LSB.

THese bytes shall be set to (001E) indicating a user-data capacity of 30 Gbytes per cartridge.
Byte 26

THis byte shall specify the sector size\in-user data bytes. This byte shall be recorded with a number n such
that

n = sector size | 1024.

It $hall be set to 8 indicating-a sector size of 8 192 user data bytes per sector.
Byte 27

THis byte shall-specify the Recording Track pitch in nm. This byte shall be recorded with a number n|such that

n = track pitch | 5.

It $hall 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.
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Byte 29

This byte shall specify the nominal Numerical Aperture NA of the objective lens. This byte shall be recorded
with a number 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 bylles shall specify the nominal cover layer index of refraction. These bytes shall be recorded with

number n

n =ing

Byte 30 shall contain the MSB and Byte 31 shall contain the LSB of the number n.

Byte 32
This byte
Byte 33
This byte
Byte 34
This byte
Byte 35
This byte
Byte 36

This byte
n such ths

n = rof|
It shall be

It shall be

Byte 37

such that

ex of refraction x 10 000.

shall indicate the nominal cover layer thickness in nm.

shall indicate the average cover layer thickness in nm at diskradius r = 62 mm.

shall indicate the average cover layer thickness injnm at disk radius r = 45 mm.

shall indicate the average cover layer thickness in nm at disk radius r = 28 mm.

shall specify the nominal disk totational frequency in Hz. This byte shall be recorded with a numt
t

htional frequency x 4.
set to 130 for Type’RW media indicating a disk rotational frequency of 32,5 Hz.

set to 140.for-Type WORM media indicating a disk rotational frequency of 35,0 Hz.

shall specify the nominal laser read power in UW. This byvte shall be recorded with a numbern s

This byte
that

n = read power [ 5.

It shall be

Byte 38

set to 100 indicating a laser read power of 500 pW.

er

This byte shall specify the maximum laser read power in pyW. This byte shall be recorded with a number n

such that

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 Mirror Area. This byte shall be recorded with a number n such that

n=R x 100.

Byte 40
THis byte shall specify the change in reflectance R for user written marks. This byte shall be recorded with
(00) for Rmark > Rspace
(FF) for Rmark < Rspace
Byte 41

THis byte shall specify the maximum linear velocity for writing in m/s\Fhis byte shall be recorded with a
nymber n such that

n = maximum linear velocity x 10.
Bytes 42 to 44

THese bytes shall specify which bands of the disk can.be recorded with a single pass write. This ipformation
shall be contained in a bit map where

0 Indicates band may be recorded in a.single pass write.
1 Indicates band requires an eraselpass prior to writing.
Byte 42

Bit 7 ZERO

Bit 6 ZERO

Bit 5 ZERO

Bit 4 ZERO

Bit 3 ZERO

Bit 2 ZERO

Bit ZERO

Bit0 Band 16

Byte:43

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 0 Band 0
For Type WORM media, bytes 42 to 44 shall be recorded with (00).
Byte 45
This byte|shall specify the QWML position offset in nm. This byte shall be a signed value (128 to 12

7)

denoting the physical offset of the QWML fields with respect to the midpoint of the groove ‘centrelines in the

radial dire|

of the disK.

Bytes 46

This byte

ction. A positive value indicates that the QWML fields are positioned too close to the outer diame

shall specify the Write Power Calibration Optimal Power Factor p, defined as the ratio:

Optimal Write Power

Threshold Write Power

ter

3)

This byte ghall be recorded with a number n such that
n=px100.

The Write] Power Calibration Optimal Power Factor eould be measured in the Write Power Calibration Zg
using the BT — 8T test pattern (see 17.3).
Bytes 47 to 127
These bytes are Reserved and shall be.recorded with (00).
Bytes 12§ to 2 647 - Parameter Pages
Bytes 128|to 2 647 are specifying Parameter Pages.
A Paramedter Page shallkbe’ 24 bytes in length and shall specify a single Write Strategy parameter (see 23
for 24 ban(ds.
For Type RW média, the first 17 bytes of the Parameter Page shall specify the parameter value for Bang
through 16. Theast 7 bytes shall be reserved and recorded with (00).
For Type media,
through 15. The last 8 bytes shall be reserved and recorded with (00).

Page Offset 0 Parameter byte value for Band 0

Page Offset 1 Parameter byte value for Band 1

Page Offset 2 Parameter byte value for Band 2

Page Offset 3 Parameter byte value for Band 3

Page Offset 4 Parameter byte value for Band 4

Page Offset 5 Parameter byte value for Band 5

Page Offset 6 Parameter byte value for Band 6

Page Offset 7 Parameter byte value for Band 7

Page Offset 8 Parameter byte value for Band 8

Page Offset 9 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

TH
m

By

TH

By

Th
Py

By

TH
(P

By

TH
(P

By

is Parameter Page shall specify the nominal first pulse write power on Groove Recording Tracks
(V. Each byte shall be recorded with a number n such that

n= PFW-G x 10.
rtes 152 to 175

is Parameter Page shall specify the nominal first pulse write power on Land“Récording Tracks Pg
ch byte shall be recorded with a number n such that

n= PFW-L x 10.
Ites 176 to 199

is Parameter Page shall specify the multi-pulse to first pulse write power ratio on Groove Record
w-G / Prw.g- Each byte shall be recorded with a number n such that

n= (PMW-G /PFW-G) x 100.
rtes 200 to 223

is Parameter Page shall specify the:multi-pulse to first pulse write power ratio on Land Record
vw-L / Prw-L)- Each byte shall be recorded with a number n such that

n= (PMW-L /PFW-L) x 100¢
tes 224 to 247

is Parameter Pageishall specify the last pulse to first pulse write power ratio on Groove Record
| w-G/ Prw.g)-Each byte shall be recorded with a number n such that

n= (PLW-G /PFW-G) x 100.

rtes 248 to 271

Prw-g in

IV-L in mwW.

ng Tracks

ng Tracks

ng Tracks

This Parameter Page shall specify the last pulse to first pulse write power ratio on Land Recording Tracks

(P

Lw-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

(P

©l

er-G !/ PFw-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
recording

Bytes 32(

This Para
Tracks (P

n=(P
Bytes 344

This Para
(PcL-L/ Ps

n=(P

Bytes 368 to 391

This Para
(Pg-g / PH

n= (PIB-G /PFW-G) x 100.

Bytes 392

This Para
(P-L! PF

pf spaces.
to 343

meter Page shall specify the cooling pulse to first pulse write power ratio on Groove Recordi
L./ Prw-g)- Each byte shall be recorded with a number n such that

LG / Prw-g) x 100.
to 367

meter Page shall specify the cooling pulse to first pulse write_power ratio on Land Recording Trag
w-L)- Each byte shall be recorded with a number n such that

L L/ Peyy.) x 100.

meter Page shall specify the bias pulse to first pulse write power ratio on Groove Recording Trad
w-G)- Each byte shall be recorded with a Aumber n such that

to 415

meter Page shall specify .the bias pulse to first pulse write power ratio on Land Recording Trad
v-L)- Each byte shall-be-recorded with a number n such that

n=(P

Bytes 416 to 2 647 shall specify the write pulse timing strategy.

The contgnts/Oftthe different time delay parameters specified by these bytes are given in table K.2 (see a

Annex O)

-L /PFW-L) x 100}

WORM media, each byte is typically set to (Pg.L / Prw-r) x 100 to apply the bias power during the

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
Bit 7-6

Bit 5-0

122

of m and n shall be assigned to each byte using the following bit fields:
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

Ll 4l Tl 1 l 1 ool 4l pu | £ 4l FH H D
SPALUTTITIAINITITYUIo. TTIC PUWTT TTVET STITUITU Al U1C TITU UT TS UTTTC 1o T V-

Terp

Time delay of End First Pulse: This time defines the end location of the first write gulse 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 Pg| for2T marks and Pg

for marks longer than 2T.

Time delay of Extra One: This time defines the start location of, the second pulse ¢f a write
sequence (for mark at least 4T long). It starts 1T after the spacé-mark transition of| the NRZ
signal. The power level selected at the end of this time is Pyp.

Tx3

Time delay of Extra Three: This time defines the end Idcation of the second pulse of a write
sequence (for mark at least 4T long). It starts 1T after-the space-mark transition of| the NRZ
signal. The power level selected at the end of this time'is Pg.

Tsmp

Time delay of Start Multi-Pulse: This time defines:the start location of the third or more ipner
write pulse of a mark (for mark at least 5T long)- It starts at every middle T of a long mark (at 2T,
3T, 4T, . . . after the space-mark transition)..Phe power level selected at the end of this {ime is

Pup.

Time delay of Extra Two: This time\defines the end location of the third write pulse of almark (for
mark at least 5T long). It starts, 2T after the space-mark transition of the NRZ signal. Tihe power
level selected at the end of this time is Pg_

Temp

Time delay of End Multi\Pulse. This time defines the end location of the third or more ipner write
pulse started by Tgyp (for mark at least 6T long). It starts at every middle T of a lond mark (at
3T, 4T, 5T, . . . after'the space-mark transition). The power level selected at the end of this time
is Pb-

Tempp

Time delay-of End Multi Pulse Programmable. This time defines the end location of the(last inner
write pulse started by Tgyp (for mark at least 4T long). It starts 3T before the mark-space
transition of the NRZ signal. It is depending on the mark-space lengths. The power leve] selected
at.tfhe end of this time is Pg.

TsLp

Time delay of Start Last Pulse. This time defines the start 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.
The power level selected at the end of this time is P .

TeLp

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 ParameterPage-shal-speeify-the-startextra—tpuise-detay—<xr
Bytes 488 to 511
This Paraineter Page shall specify the end extra 2 pulse delay Txo.

Bytes 512 to 535

This Parafneter Page shall specify the end extra 3 pulse delay Txs.

Bytes 536 to 559

This Parameter Page shall specify the end multi-pulse programmable delay-of a 4T mark followed by a PT
space Teppp (4M-2S).

Bytes 56( to 583

This Parameter Page shall specify the end multi-pulse programmable delay of a 4T mark followed by a BT
space Tegppp (4M-3S).

Bytes 584 to 607

This Parameter Page shall specify the end multispulse programmable delay of a 4T mark followed by a AT
space Teppp (4M-48S).

Bytes 608 to 631

This Parapneter Page shall specify the-end multi-pulse programmable delay of a 4T mark followed by a 5T|or
longer space Tegppp (4M-5S).

Bytes 632 to 655

This Paraneter Page shall specify the end multi-pulse programmable delay of a 5T or longer mark followed |by
a 2T space Tempp (BM=-2S).

Bytes 656 to 679

This Parameter Dngn shall cpnmfy the end - multi all se prngrnmmahlo dnlny ofa 5T or Inngnr 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 Parameter Page shall specify the end cooling pulse delay of a 2T mark followedyby a [4T space
THcp (2M-4S).

Bytes 800 to 823

THis Parameter Page shall specify the end cooling pulse delay of a 2T mark followed by a 5T or lorjger space
THdcp (2M-5S).

Bytes 824 to 847

THis Parameter Page shall specify the end cooling pulse delay, of a 3T mark followed by a |2T space
THcp (3M-2S).

Bytes 848 to 871

THis Parameter Page shall specify the end cooling.'pulse delay of a 3T mark followed by a 3T space
THcp (3M-3S).

Bytes 872 to 895

THis Parameter Page shall specify the’end cooling pulse delay of a 3T mark followed by a [4T space
THcp (3M-4S).

Bytes 896 to 919

THis Parameter Page shall specify the end cooling pulse delay of a 3T mark followed by a 5T or lorjger space
THcp (3M-5S).

Bytes 920 to 943

THis Parameter Page shall specify the end cooling pulse delay of a 4T mark followed by a [2T space
THcp (4M=2S).

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 (BM-2S).

Bytes 1 0¢6-to—1063

This Parapneter Page shall specify the end cooling pulse delay of a 5T or longer mark followed by a 3T\spgce
Tecp (5M13S).

Bytes 1 064 to 1 087

This Parapneter Page shall specify the end cooling pulse delay of a 5T or longer mark followed by a 4T spgce
Tecp (5M4S).

Bytes 1 0B8 to 1 111

This Parameter Page shall specify the end cooling pulse delay of a 5T or lehger mark followed by a 5T|or
longer space Tgcp (5M-5S).

Bytes 1 112to 1 135
This Paraeter Page shall specify the end last pulse delay of a 2T mark followed by a 2T space Tg p (2M-2S).

Bytes 1 186 to 1 159

This Paraneter Page shall specify the end last pulse-delay of a 2T mark followed by a 3T space Tg p (2M-3S).

Bytes 1 160 to 1 183

This Paraeter Page shall specify the end’last pulse delay of a 2T mark followed by a 4T space Tg p (2M-4S).

Bytes 1 1B4 to 1 207

This Parameter Page shall specify the end last pulse delay of a 2T mark followed by a 5T or longer space
TeLp (2M-BS).

Bytes 1 2P8 to 1 231
This Paraeter Rage’shall specify the end last pulse delay of a 3T mark followed by a 2T space Tg p (3M-2S).

Bytes 1 2B2: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 Fg(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
THLp (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 by a|2T space
THLp (5M-2S).

Bytes 1 424 to 1 447

THis Parameter Page shall specify the end last pulse delay.of'a 5T or longer mark followed by a|3T space
THLp (BM-3S).

Bytes 1 448 to 1 471

THis Parameter Page shall specify the end last pulse delay of a 5T or longer mark followed by a[4T space
TdLp (BM-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 Tg p (BM-5S).

Bytes 1 496 to 1 519

THis Parameter Page' shall specify the start last pulse delay of a 2T mark followed by a [2T space
TdLp (2M-2S).

[ds)

Bytes 1 520.to 1 543

THis_‘Rarameter Page shall specify the start last pulse delay of a 2T mark followed by a [3T space
T4 p(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 space
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 space
TsLp (3M-3S).

Bytes 1 640 to 1 663

This Pargmeter Page shall specify the start last pulse delay of a 3T mark followed by a 4F space
TsLp (3M-4S).

Bytes 1 6p4 to 1 687

This Parameter Page shall specify the start last pulse delay of a 3T mark followed by,a-5T or longer space
TsLp (BM-BS).

Bytes 1 688 to 1 711

This Pargmeter Page shall specify the start last pulse delay of a-47 mark followed by a 2T space
TsLp (4M-RS).

Bytes 1 7{12to 1 735

This Pargmeter Page shall specify the start last pulse delay of a 4T mark followed by a 3T space
TsLp (4M-BS).

Bytes 1 736 to 1 759

This Pargmeter Page shall specify the start\last pulse delay of a 4T mark followed by a 4T space
TsLp (AM-§S).

Bytes 1 7p0 to 1 783

This Parameter Page shall specify the start last pulse delay of a 4T mark followed by a 5T or longer space
TsLp (4M-BS).

Bytes 1 784 to 1 807

This Parameter Page ‘'shall specify the start last pulse delay of a 5T or longer mark followed by a 2T spgce
TsLp (BM-RS).

Bytes 1 8p8to 1 831

This Parameter Page shall specify the start last pulse delay of a 5T or longer mark followed by a 3T space
TsLp (BM-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 (BM-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 Tgpp(2S-3M).
Bytes 1 928 to 1 951
THis Parameter Page shall specify the end first pulse delay of a 4T mark following a 2T, space Tggp (2S-4M).
Bytes 1 952 to 1 975

THis Parameter Page shall specify the end first pulse delay of a 5T or longer'mark following a 2T space Tgrp
(2B-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 2 000 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 2 024 to 2 047
THis Parameter Page shall specify the'end first pulse delay of a 4T mark following a 3T space Tggp (3S-4M).
Bytes 2 048 to 2 071

THis Parameter Page shall_specify the end first pulse delay of a 5T or longer mark following a|3T space
THrp (3S-5M).

Byte 2 072 to 2 095
This Parameté&r-Page shall specify the end first pulse delay of a 2T mark following a 4T space Tgpp (4S-2M).

Bytes 2:096 to 2 119

THis Parameter Page shall specify the end first pulse delay of a 3T mark following a 4T space Tggp (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 2[16 to 2 239

This Parameter Page shall specify the end first pulse delay of a 4T mark following a 5T or longer’space
Terp (5S-fiM).

Bytes 2 2110 to 2 263

This Parameter Page shall specify the end first pulse delay of a 5T or longer mark following a 5T or longer
space Tggp (5S-5M).

Bytes 2 2p4 to 2 287
This Parameter Page shall specify the start first pulse delay of a 2T mark-following a 2T space Tgpp (2S-2M).

Bytes 2 2B8 to 2 311

This Paraneter Page shall specify the start first pulse delay of a@T mark following a 2T space Tgrp (2S-3M).

Bytes 2 3{12 to 2 335

This Paraneter Page shall specify the start first pulsedelay of a 4T mark following a 2T space Tgrp (2S-4M).

Bytes 2 3B6 to 2 359

This Parameter Page shall specify the start first pulse delay of a 5T or longer mark following a 2T space
Tsep (2S-pM).

Bytes 2 3p0 to 2 383
This Parafneter Page shall specify the start first pulse delay of a 2T mark following a 3T space Tgrp (3S-2M).

Bytes 2 3B4 to 2 407

This Paraeter.Page shall specify the start first pulse delay of a 3T mark following a 3T space Tggp (3S-3M).

Bytes 2 4D8-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

Bytes 2 504 to 2527

This Parameter Page shall specify the start first pulse delay of a 4T mark following a 4T space Tggp

Bytes 2 528 to 2551

(4S-3M).

(4S-4M).

is Parameter Page shall specify the start first pulse delay of a 5T or longer mark following-a
Fp (4S-5M).

tes 2 552 to 2575

is Parameter Page shall specify the start first pulse delay of a 2T mark following @ 5T or lon
Ep (6S-2M).

tes 2 576 to 2599

is Parameter Page shall specify the start first pulse delay of a 3T. mark following a 5T or lon
Fp (5S-3M).

tes 2 600 to 2623

is Parameter Page shall specify the start first pulse delay of a 4T mark following a 5T or lon
Fp (5S-4M).

tes 2 624 to 2647

is Parameter Page shall specify the start first pulse delay of a 5T or longer mark following a 5T
ce TSFP (58-5M).

tes 2 648 to 8189

ese bytes are Unspecified @nd shall be ignored in interchange. Media manufacturers may use th
heir discretion to record additional disk information.

tes 8190 and 8191

ese bytes shallkbe recorded with the SDI Identifier Complement. Both bytes shall be recorded W
icate that thisiis a SDI sector.

4T space

ger space

ger space

ger space

or longer

ese bytes

ith (2E) to

© ISO/IEC 2006 — All rights reserved

131


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

