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s drawn to the possibility that some of the elements of this document'may be the subject of patent

ial
ith
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Introduction

Ecma Technical Committee TC31 was established in 1984 for the standardization of Optical Disks and

Optical Disk Cartridges (ODC). Since its establishment, the Committee has made major con

tributions

to ISO/IEC JTC 1/SC 23 toward the development of International Standards for optical disks with a

diameter of 80 mm 90 mm 120 mm 130 mm 300 mm and 356 mm. Numerous standards

ave been

dgveloped by TC31 and published by Ecma, almost all of which have also been adopted(by
under the fast-track procedure as International Standards.

THe present Standard is the Second Generation of the UDO Standard initially publiskied (15t E
ECMA-350 in 2003 and as ISO/IEC 17345 in 2005.

ISO/IEC

dition) as
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IN

TERNATIONAL STANDARD ISO/IEC 11976:2008(E)

Information technology — Data interchange on 130 mm
rewritable and write-once-read-many ultra density optical (UDO)
disk cartridges — Capacity: 60 Gbytes per cartridge —
Second generation

Seéction 1 — General

1

Th
dig
su

TH

Su

TH

atlempted modifications of the written marks are detectable). Multisession (incremental write o

re

TH
ng

TH

Scope
is International Standard specifies the mechanical, physical, and optieal’characteristics of a 130 1
k cartridge (ODC) that employs thermo-optical Phase Change effects to enable data interchang
ch disks.

is International Standard specifies two types of disk.

Type RW (Rewritable) provides for data to be written,read and erased many times over the
rfaces of the disk.

Type WORM (Write Once Read Many) provides for data once written to be read a multiplicity
is type uses a Write Once Read Many times recording material (written marks cannot be e

cording may be performed on Type WORM disks.

e disk is two-sided with a nominal‘capacity of 30,0 Gbytes per side and the cartridge (two sides)
minal capacity of 60,0 Gbytes.

is International Standard Specifies the following:
the conditions for Conformance testing and the Reference Drive;

the environngents in which the cartridges are to be operated and stored;

the' format of the information on the disk, both embossed and user-written, including thg

nm optical

e between

recording

of times.
fased and
perations)

brovides a

the mecChanical, physical and dimensional characteristics of the cartridge so as to provide nmpechanical
inferchangeability between data processing systems;

e physical

dispositiormrof thetracksand-sectors; theemror comrectionmcodes; the modutatiom 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;

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

the disk.

data from

This International Standard provides for interchange between optical disk drives. Together with a standard for

VO

©l

lume and file structure, it provides for full data interchange between data processing systems.
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2 Conformance

2.1 Optical disk

An ODC is in conformance with this International Standard if it meets all mandatory requirements specified

therein.

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

2.2 Generating-system

A claim d
A system
mandator

2.3 Rec
A claim off

A system
process a

generating an ODC for interchange is in conformance with this International Standard if it meets
requirements of this International Standard for the Type(s) supported.

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

receiving an ODC for interchange is in conformance with this Internatiohal Standard if it is able
ny recording made on the cartridge according to 2.1 on the Type(s) specified.

2.4 Compatibility statement

A claim of]
Cartridge
This state
and wheth

conformance with this International Standard shall includera statement listing any other Optical D

ment shall specify the number of the Standard(s),xincluding, where appropriate, the ODC Type(|
er support includes reading only or both reading.and writing.

3 Normative references

The folloy
reference
document

ISO/IEC 3
rates from

ECMA-28

4 Tern

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

8360:2007, Information, technology — Office equipment — Determination of chemical emiss
electronic equipment

V' (2002), Safety. of electronic equipment

ns and-definitions

f conformance with this International Standard shall specify which Type(s) is (are) supportTd

he

sk

Standard  supported by the system for which conformance is claimed.

5),

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

ed

For the pu

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

41
band

an annular group of Physical Tracks

4.2
case

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

4.3

case reference plane
a plane defined for each side of the case, to which the dimensions of the case are referred
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4.4

channel bit

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

4.5
clamping zone
the annular part of the disk within which the clamping force is applied by the clamping device

’UI
ransparent layer of the disk through which the optical beam accesses the recording layer

clic Redundancy Code

CRC

a method for detecting errors in data

4,

dgta field

a subdivision of a Sector intended for the recording of user data
4,

defect management

a method for handling the defective areas on the disk

4.10

disk reference plane
a plane defined by the perfectly flat annular surface of'an ideal spindle onto which the Clamping Zpne of the
digk is clamped, and which is normal to the axis of;rotation

411
entrance surface
the surface of the disk onto which the gptical beam first impinges

4.12

Error Correction Code

E¢C

an error-detecting code desighed to correct certain kinds of errors in data

4.13
fidld
a $ubdivision of\a-Sector

4.14
format
thT arrangement or layout of information on the disk

NOTE The annular area on the disk bearing the format is the Formatted Zone.

415

groove

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

NOTE Recording is performed on the groove.
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4.16

hub

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

417

interleaving

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

418

mark
a feature pf the recording layer which takes the form of a pit, change in the reflectivity, or any othef type|or
form that ¢an be sensed by the optical system

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

4.19
mirror are¢a
an area in| which there is no embossed information

4.20
optical disk
a disk that will accept and retain information in the form of marks in a recording layer, which can be read wijith
an optical|lbeam

4.21
Optical Djsk Cartridge
oDC
a device gonsisting of a case containing an optical disk

4.22
phase change
a physical effect by which the area of a recording'layer irradiated by a laser beam is heated so as to change
from an amorphous state to a crystalline state and vice versa

4.23
Physical Block Address
PBA
a number|ng system of the data-Sectors defined to constitute a uniquely addressable Sector location to the
recording pystem

4.24
physical frack
a quasi repolution (360°) of groove

4.25
read powker
the optical power, incident at the entrance surface of the disk, used when reading

4.26
recording layer
a layer of the disk on, or in, which data is written during manufacture and/or use

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

4.27

reed-solomon code

an error detection and/or correction code which is particularly suited to the correction of errors which occur in
bursts or are strongly correlated
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4.28
sector
the smallest addressable part of a track in the formatted area of the disk

4.29

space
the area between marks along the track

ddressing

an annular area of the disk

5| Conventions and notations

5.1 Representation of numbers

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

Numbers in decimal notations are represented by the digits 0 to 9.
Numbers in hexadecimal notation are represented by the hexadecimal digits 0 to 9 and A to F in parentheses.
The setting of 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
significant bit shown to the left.
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Negative values of numbers in binary notation are given as Two’s complement.

In each field the data is recorded so that the most significant byte (MSB), identified as Byte 0, is recorded first
and the least significant byte (LSB) last. In a field of 8n bits, bit bg,.1) shall be the most significant bit (msb)

and bit by the least significant bit (Isb). Bit b(g.1) is recorded first.

“wy”

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

5.2 Names

The namg€

6 Abb
ADIP
BER
BERC
CRC
DDS
DIR
DMA
DSN
ECC
LBA
LSB
Isb
MSB
msb
NBSNR
NRZ
oDC
PA
PBA
PDL
PLL

PSA

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

reviated terms
Address In Pregroove
Byte Error Rate
Byte Error Count (per Sector)
Cyclic Redundancy Code
Disk Definition Structure
Drive Information Record
Defect Management Area
Drive Serial Number
Error Correction Code
Logical Block Address
Least Significant Byte
least significant bit
Most SignificantByte
most significant bit
Narrow=Band Signal-to-Noise Ratio

Non Return to Zero

Optical Disk Cartridge
Postamble

Physical Block Address
Primary Defect List
Phase Locked Loop

Primary Spares Area
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RESYNC Re-Synchronization

RFO Read Focus Offset

RLL Run-Length Limited (code)

RW Rewritable

SCSI Small Computer System Interface

Sipt Specific Disktmformration

SIL Secondary Defect List

SRS Start Position Shift

SSA Secondary Spares Area

SYNC Synchronization

TA Transition Area

ubo Ultra Density Optical (disk)

VAP Verify and Protect

VTE Viterbi Target Error

WAMFA  Wobble Amplitude Modulation For ADIP
WPRM  Write Once Read Many

WPpC Write Power Calibration

ZGAV Zoned Constant Angular Velocity

ZQLv Zoned Constant Linear Velocity

ZTS Zone Track and Sector (address information)
7| General description

THe opticaldisk cartridge, which is the subject of this International Standard, consists of a case cor
optical, disk.

THe -case is a protective enclosure for the disk. It has access windows covered by two

One of the windows is automatically uncovered by the drive when the cartridge is inserted into it.

taining an

shutters.

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.
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The disk contains pre-embossed read-only data. This data can be read using the diffraction of the optical
beam by the embossed information.

8 General requirement
8.1 Environments

8.1.1 Test environment

The test gnvironment is the environment where the air immediately surrounding the optical disk cartridge_has
the following properties:

Temperatpre: 23°C+2°C

Relative humidity: 45 % to 55 %

Atmosphefric pressure: 60 kPa to 106 kPa

Air cleanlipess: Class 100 000 (see Annex A)
No condepsation on or in the optical disk cartridge shall occur. Before testing; the optical disk cartridge shall
be conditipned to this environment for 48 hours minimum. It is recommended that, before testing, the entrance

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 environment.

8.1.2 Operating environment

This Interpational Standard requires that an optical “disk cartridge, which meets all requirements of this
Standard |n the specified test environment, provides-interchange over the specified ranges of environmental
parametefs in the operating environment.

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

Temperatpre: 5°C to §5°C
Relative humidity: 3 %10 85 %
Absolute fumidity: 1 g/m® to 30 g/m°

Atmosphefric pressure: 60 kPa to 106 kPa

Temperatpre’gradient: 10 °C/h max.

Relative humidity gradient: 10 %/h max.
Air cleanliness: Office environment (see Annex N)
No condensation on or in the optical disk cartridge shall occur. If an optical disk cartridge has been exposed to

conditions outside those specified in this clause, it shall be acclimatized in an allowed operating environment
for at least 2 hours before use (see also Annex O).
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8.1.3 Storage environment

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

surrounding the optical disk cartridge has the following properties:

Temperature: -10°Cto55°C

Relative humidity: 3 % to 90 %

Aljsotute-humidity: f g/mQ 1030 g/mq

Atmospheric pressure: 60 kPa to 106 kPa

Tgmperature gradient: 15 °C/h max.

Relative humidity gradient: 10 %/h max.

Aif cleanliness: Office environment (see Annex N)

Na condensation on or in the optical disk cartridge shall occur.

8.1.4 Transportation

THis International Standard does not specify requirements.fortransportation. Guidance for transp
giYen in Annex P.

8.2 Temperature shock

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

8.3 Safety requirements

THe cartridge shall satisfy the safety requirements of Standards ECMA-287 and ISO/IEC 28360, wh

the intended manner or in any foreseeable use in an information processing system.

8.4 Flammability

TH

9

ortation is

r removed

en used in

e cartridge andrits-components shall be made from materials that comply with the flammability class for HB
materials, or better; as specified in Standard ECMA-287.

Reference Drive

TH

d which is

used to test the read, write, and erase parameters of the disk for conformance to this International Standard.
This section gives an outline of all components; components critical for tests in specific sections are specified
in those sections.

9.1 Optical system

The basic set-up of the optical system of the Reference Drive used for measuring the write, read and erase
parameters is shown in Figure 1.a. Different components and locations of components are permitted, provided
that the performance remains the same as that of the set-up in Figure 1.a. The optical system shall be such
that the detected light reflected from the entrance surface of the disk is minimized so as not to influence the

ac

curacy of the measurements.
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The combination of the polarizing beamsplitter D and quarter-wave plate E separates the incident optical
beam and the beam reflected from the optical disk G. The polarizing beamsplitter D shall have a p-s intensity
reflectance ratio of at least 90.

The spherical aberration of the focused beam shall be minimized by a spherical aberration adaptor L for the
thickness of the cover layer in the Middle RFO Zone (See 19.2.4).

K,
Tangential i Read Channel
1 track ’
m direction _ .
U P> T Radial Tracking Channel
' -
2 K,
Slit photodetector H
[ /
2
[ |
H
A
B C D E L F G
07+0001-A A
A Laser diode G Optical disk
B Collimator lens H Split photodetector
C Optional shaping prism Iq, 12 Outputs currents from the split photodetector
D Polarizing beamsplitter K4, Ky, d.c.-coupled amplifiers
E Quarter-wave plate L Spherical aberration adaptor
F Objective lens

Figure 1.a — Optical system of the Reference Drive

9.2 Optical beam

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

Wavelength (A) 405 nm to 410 nm

Polarizatign Circular

Numerical aperture 0,85 % 0,01

Light intensity at the rim of the pupil of the objective lens 50 % to 60 % of the maximum intensity level

in the radial and tangential directions

Wave front aberration with spherical aberration adjustment
after passing through cover layer with thicknesses from
95 ym to 105 ym (and an ideal index of refraction of 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 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 output currents of a split
photodiode detector, the division of which runs parallel to the image of the tracks on the diode (see Figure 1.a).

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.

i
Cl

TH
sp

TH

TH

TH

TH

e

q

<

Th
de
CH

.4 Read Channel

g ampiiffer Kz after the photodetector shaft be d.c.-coupied with the bandwidth characteristics s
huse 23.

e requirements for the accuracy with which the focus of the optical beam must follow” the
ecified in 22.2.4.

e Read Channel shall be used for reading preformatted and user-written data.
e Read Channel shall detect the total amount of light in the exit pupil of the objective lens.

e amplifier K4 after the photodetector shall have a flat response-Within 1 dB from d.c. to 90 MHz.

e read signal shall be equalized by an analog pre-equalizer.as specified in Annex B.1 and shall b
an 8-bit analog to digital converter.

e digitized signal shall be equalized by a digital 21 tap transversal filter as specified in Anne

coded by a Viterbi Decoder for a PR(11211) scheme, with 7 target levels and 16 states, with a d
annel-bits, as shown on Figure 1.b.

Level

Level <f§01111 ””

0111 01110 1110
Level 10 »C 11 ) > 12

95

ecified in

racks are

e digitized

x B.2 and
epth of 32

©l

Level

3 00011 10001 11000
Level ~

2 00001 10000

Level 0 /
|

Figure 1.b — State machine for the Viterbi decoder

SO/IEC 2008 — Al rights reserved

11


https://standardsiso.com/api/?name=d223b65049c903709928f5efb39e176b

ISO/IEC 11976:2008(E)

The Viterbi decoder provides a figure of merit called Viterbi Target Error (VTE). A VTE value is generated for
every processed Data Sector. VTE is the average absolute error value of all signal samples in a Sector, with
respect to the ideal target levels. The Viterbi Decoder decides, after a delay of 32 Channel-bits, what the ideal
target level was for the signal samples. The 7 ideal target levels are equally spaced in vertical direction (i.e.
equal amplitude spacing). The Viterbi Decoder actually uses 7 adaptive target levels for the decoding.

Level 7 n

Level 6

e r\ﬁﬁ%f\ f 7 * 7
MAAPAYENRY
[\ / \1

| evel 1

<
LT

Figure 1.c — Seven ideal Viterbi Target Levels with Some waveforms

Figure 1.¢ shows the 7 ideal target levels with some waveforms.and the associated signal samples. The
deviation [in absolute value) of these samples with respect to theiryideal target level is used to compute the
VTE valug. The drive accumulates all the error values and als@ counts the number of samples used for the
accumulafor. A Defect Detector in the channel may temporarily.interrupt the accumulation.

An automgtic gain control in the Read Channel controls‘the gain of the read signal in such a way that the
difference| of the adaptive levels 6 and 2 has a certain-magnitude. The ideal target levels 6 and 2, as shoyn
above, ar¢ identical to the adaptive levels 6 and 2)\but the 5 other ideal target levels are derived from these
levels 6 apd 2. The difference between level 6 and Level 2 represents the peak-to-peak amplitude of 4T-A4T
runs.

At the end of each Sector the Read Channel processing device provides the accumulated sample-error valle,
the count|of the number of used samples and the values of Level 6 and Level 2. From this information the
Sector's TE, in percentage of the'4T-amplitude (i.e. normalized) is computed. A good Sector has a low V[E
value.

It should Re noted that VTE-i® minimal if the recorded data has good symmetry and low noise.
9.5 Rofation of the disk
The spindle shall~position the disk as specified in 12.4. It shall rotate the disk at 28,73 Hz + 0,25 % for Type

RW media and 29,90 Hz + 0, 25 % for Type WORM med|a The direction of rotation of the disk side being
tested shdi-be-cou ]
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Section 2 — Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case

10.1 General description of the case

The case (see Figure 2) is a rigid protective container of rectangular shape. It has windows on both side A and
side B to allow the spindle of the drive to clamp the disk by its hub and to allow the head to access the disk.

T e—A RE€O WHREO HHR-OR—HRSEeHOR o—te—¢a e RE—a o Saas

as| the features given here are concerned. The description is given for one side“only. References {
and B can be changed to B or A respectively.

10.3 Reference axes and case reference planes
THere is a Case Reference Plane P for each side of the casge;Each Case Reference Plane P co

orthogonal axes X and Y to which the dimensions of the case‘are referred. The intersection of th
axes defines the centre of the location hole. The X axis extends through the centre of the alignment

10.4 Case drawings
THe case is represented schematically by the follewing drawings.

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

Figure 3 shows the envelope of the case with respect to a location hole at the intersection of the X a
of|Case Reference Plane P.

Figure 4 shows the surfaees™S1, S2, S3 and S4 that establish the Case Reference Plane P.
Figure 4.a shows the.détails of surface S3.

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

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

Figure 7 shows the write-inhibit holes.

rs it upon
detent for

A of the

tridge faces upwards, Side A of the disk faces downwards. Sides A and B of\the case are idenfical as far

o Sides A

htains two
e X and Y
hole.

identified

nd Y axes

Figure 8 shows the media identification sensor holes.
Figure 9 shows the head and motor window.
Figure 10 shows the shutter opening features.

Figures 11.a and 11.b show the user label areas.

© ISO/IEC 2008 — All rights reserved
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10.5 Dimensions of the case

10.5.1 Overall dimensions
The total length of the case (see Figure 3) shall be
L1=153,0 mm £+ 0,4 mm

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

Ly =127,0 mm £ 0,3 mm
The distarjce from the bottom of the case to the reference axis X shall be
L3 =26,0 mm + 0,3 mm

The total Width of the case shall be

+0,0 mm
L4 =135,0 mm

- 0,6 mm
The distanjce from the left-hand side of the cartridge to the reference axis Y shall be

+0,0 mm
Ls=128,5mm

- 0,5mm

The distarjce 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=14

originating from a point defined by Ls/and
L7=101,0mm + 0,3 mm

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

Ry = 11,5 mm£0;5 mm

and the twWoleerners 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.
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10.5.2 Location hole

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

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

held to a depth of

Lig= 2,35 mm (i.e. typical wall thickness)
affer which a cavity extends through to the alignment hole on the opposite side of the case;
THe lead-in edges shall be rounded with a radius

Rs = 0,5 mm max.

10.5.3 Alignment hole

THe centre of the alignment hole (see Figure 3) shall lie on reference axis X at a distance of
L11=122,0 mm £ 0,2 mm

frgm the reference axis Y.

THe dimensions of the hole shall be

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

held to a depth of-L7¢, after which a cavity extends through to the location hole on the opposite gide of the
case.

THe lead-inedges shall be rounded with radius Rs.

10.5:4 Surfaces on Case Reference Planes P

The Case Reference Plane P (see Figures 4 and 4.a) for a side of the case shall contain four surfaces (S1, S2,
S3 and S4) on that side of the case, specified as follows:

Two circular surfaces S1 and S2.
Surface S1 shall be a circular area centred around the square location hole and have a diameter of

D4 =9,0 mm min.

© ISO/IEC 2008 — All rights reserved 15


https://standardsiso.com/api/?name=d223b65049c903709928f5efb39e176b

ISO/IEC 11976:2008(E)

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

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

Surfaces S3 and S4 are shaped symmetrically.

Surface S3 shall be defined by two circular sections with radii

Reg =5 mm 0, Tmm
with an or|gin given by
L14=[4,0 mm £ 0,1 mm
L15=186,0 mm £ 0,3 mm
and
Ry=1,5mm 0,1 mm
with an or|gin given by
Lig =|1,9 mm £ 0,1 mm
L47 =|124,5 mm £ 0,3 mm
The arc wjth radius Ry shall continue on the right hand side with radius

+ 0,2 mm
Rg=134,0 mm

- 0,7 mm

which is| a dimension resulting from Ls + Lyg4 + Rg with an origin given by Ls and [7.
A straight| vertical line shall smoothly'join the arc of Rg to the arc of Rg.

The left-h@nd side of S3 shall berbounded by radius
Rg=#,5mm £ 0,3 mm
which is aldimensionwrésulting from L4g + L14 - Rg with an origin given by

Lig =|2,0mm '+ 0,1 mm

Lig =TT5,5mm £ 0,3 mm

The left-hand side of the boundary shall be closed by two straight lines. The first one shall smoothly join the
arc 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 shall have a length of

Lyg =35,0 mm £ 0,3 mm
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a width of

+0,3 mm
L21 =6,0 mm
- 0,0 mm

and a depth of

Lyo=3,0 mm £ 0,1 mm

log

frg

TH

TH

Wi

TH
Sp

10

TH

frg

ated
Ly3=2,5mm £ 0,2 mm
m Case Reference Plane P.

e slots shall have a lead-in chamfer given by
Log = 0,5 mm max.
Los = 5,0 mm max.

e detent notch shall be a semi-circle of radius
R10=3,0mm £ 0,2 mm

h the origin given by
Log=13,0 mm £ 0,3 mm
Ly7=2,0mm 0,1 mm
Lyg =114,0 mm £ 0,3 mm

e dimensions Ly, Log, and Lgg\are interrelated, their values shall be such so that they are all th
ecification.

.5.6 Gripper slots
e case shall have two symmetrical gripper slots (see Figure 6) with a depth of
Log = 500mm £ 0,3 mm

m the\edge of the case and a width of

130 = 0,0 = 0;3mm

The upper edge of a slot shall be

ab

©l

L31=12,0 mm £ 0,3 mm

ove the bottom of the case.
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10.5.7 Write-inhibit holes

Sides A and B shall each have a write-inhibit hole (see Figure 7). The case shall include a device for opening
and closing each hole. The hole at the left-hand side of Side A of the case, is the write-inhibit hole for Side A
of the disk. The protected side of the disk shall be made clear by inscriptions on the case or by the fact that
the device for Side A of the disk can only be operated from Side A of the case.

When writing and erasing on Side A of the disk is not allowed, the write-inhibit hole shall be open all through

the case.
D3 =
Its centre
L3p=
L33 =

on Side A

When wrifing is allowed on Side A of the disk, the write-inhibit hole shall be closed’on Side A of the case, a

It shall have a diameter

4=O-mmr i

shall be specified by
8,0 mm % 0,2 mm
111,0 mm = 0,3 mm

of the case.

depth of typically L1, i.e. the wall thickness of the case. In this state, the opposite side of the same hole,
Side B of the case, shall be closed and not recessed from the Case Refereénce Plane P of Side B of the cdse

by more t
L3g =

The oppo

an

0,3 mm max.

bite side of the write-inhibit hole for protecting Side B of the disk shall have a diameter D3. Its cen

shall be specified by L3 and

L35 =

on Side A

11,0 mm £ 0,2 mm

of the case.

10.5.8 Media identification sensor heles

There shd
and have

D4 =

the positig

Il be two sets of two media sensor holes (see Figure 8). The holes shall extend through the ca
b diameter of

+0,3mm
1,0 mm
- 0,0mm

ns of their centres shall be specified by L33, L35 and

[ a
at

|

=

e

be,

L3 =
L7 =

L3g=

1Q’R mm-+ ﬂ”) mm

17,0 mm £ 0,2 mm

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.

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

L3g =

18

0,3 mm max.
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The holes closest to the long edges of the case are numbered 1. The other holes are numbered 2. The

meaning of the status (closed, open) of each hole shall be as in Table 1.

Table 1 — Media identification sensor holes

Sensor Hole No. Indication Closed Open
1 Media Type WORM Rw
2 UDO Type uUDO 1 UDO 2

10.5.9 Head and motor window

THe case shall have a window on each side to enable the optical head and the mptor spindle to g
digk (see Figure 9). The dimensions are referenced to a centreline, located at a distance of

L40=61,0mm £ 0,2 mm

tothe 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

L43=118,2 mm min.

THe two inside corners shall be rounded\with a radius of

R41 = 3,0 mm max.

THe motor spindle access shall have a diameter of

Ds = 35,0 mm miq:

and its centre shallbe defined by L4¢ and

L4q =43,0 mm £ 0,2 mm

10.5.40° Shutters

UDO 1 = 1st generation conforming to ISO/IEC 17345.
UDO 2 = 2nd generation conforming to this Standard.

ccess the

The case shall have two spring-loaded, unidirectional shutters (see Figure 10), designed to completely cover
the head and motor windows when closed. A shutter movement of 36,5 mm shall be sufficient to ensure that
the head and motor window is opened to the minimum size specified in 10.5.9. The shutter shall be free to
slide in a recessed area of the case in such a way as to ensure that the overall thickness of the case and

shutter shall not exceed Lg.

The top surface of the shutters shall be at

L45=126,7 mm £ 0,3 mm

© ISO/IEC 2008 — All rights reserved
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10.5.11 Slots for shutter opener

Both Side A and Side B shutter shall have only one slot (see Figure 10) in which the shutter opener of the
drive can engage to open the shutter. The slot shall be dimensioned as follows:

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

of

Lae =

55,0 mm £ 0,5 mm

from refer

ENCe axIs Y on either side the case.

The length of the slot shall be

La7 =
The depth
Lag =

The width

Lag =

10.5.12

The case
drives usi
as specif
ISO/IEC 1
designed

The edge
shall be Io

Lso =

from refer

7,0 mm = 0,1 mm
of the slot shall be
3,5mm+0,5mm

of each slot from the Case Reference Plane P of Side A and B of the ¢case shall be

+0,5mm
4,5 mm
- 0,0 mm

Slots to prevent insertion into a MO-drive

ng cartridges conforming to Standard ISO/IEC22092 (or into drives using similar cartridge desig
ed in ISO/IEC 18093, ISO/IEC 15486, ISO/IEC 13842, ISO/IEC 13549, ISO/IEC 13481, a
1560). These two non-moveable slotsihave no function when the case is inserted into a dr
o receive cartridges conforming to this-International Standard.

designed to engage with the shutter opening arm of such MO-drives and so prevent further inserti
cated at a distance of

36,5 mm £ 0,2 mm

bnce axis Y on either side the case.

The length of the slot shall be

Lsq =

4,5 mm=*0,5 mm

shall have two non-moveable slots (see Figure*10) designed to prevent from insertion into MO-

ns
nd
ve

and the angleof the lead-out ramp shall be

A1=60,0°%1,0°

The depth of the slot shall be

Lsp =

With both

20

4,0 mm £ 0,5mm

side A and side B shutter closed the width of each slot shall be the full width of the case Lg.
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10.5.13 User label areas

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

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

L5z =29,0 mm min.

Ls4 - Lsz = 70,5 mm min.

Lsg - Lss = 33,5 mm min.

Lg-Lsg - Lgg =7,0 mm min.

Ly - Ls7 - Lsg=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
Infernational Standard.

10.6.2 Mass

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

10.6.3 Edge distortion

THe cartridge shall meetthe.requirement of the edge distortion test defined in Annex C.

10.6.4 Complianceé

THe cartridgeyshall meet the requirement of the compliance (flexibility) test defined in Anngx D. The
requirement guarantees that a cartridge can be constrained in the proper plane of operation within the drive.

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

10.7 Drop test

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

The write-inhibit switches shall not move to change the state (open or closed) of the write-inhibit holes during
the drop test.
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10.8 Electro-static discharge test

The optical disk cartridge shall meet the electro-static discharge requirements specified in Annex E.

Side B shutter
(shown in open positi..t}

(Fi

Alignrt
(

Sul

—_—

o

Hub

ent hole
Figure 3)

[face 52
Figure 4)

ipper slot____
gure 6)

igure 7)

Ja-0022-A

jure 12}\

rite-inhibit hole for side A

Slot for the shutter opener
(Figure 10)

Side A shutter
(shown in closed position)

Case Side A

Insertion directich

Insertiomslot and detent
(Figure s}

\ \Surface s3
(Figures 4, 4a)

w“\ \ Head and motor window
T~ (Figure 9)

User label area
(Figure 11)

Media sensor fioles
(Figure 8)

-+———— Location hole
(Figure 3)

Surface 31
(Figure 4)

Media sensor holek : :
: " Gripper slot
(Figure 8) \ (Figure 6)

Write-inhibit hole for side B
(Figure 7)

22

Figure 2 — Case
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See figure
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Figure 4 — Surfaces S1, S2, S3 and S4 of the Case Reference Plane P
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Figure 4.a — Details of surface S3
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Figure 5 — Insertion slots and detents
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11 Dimensional, mechanical, and physical characteristics of the disk

11.1 General description of the disk

The disk shall consist of two sides.

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
beam to focus on the recording layer (see 11.5).

an optical

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 p
raglial centring and the clamping force.

11.2 Reference axis and plane of the disk

Sgme dimensions of the hub are referred to a Disk Reference Plane D (see\Figure 12). The Disk
Plane D is different from Case Reference Plane P that is described in 103+ Plane D is defined by th
flaf annular surface of an ideal spindle onto which the Clamping Zore of the disk is clamped, an
ngrmal to the axis of rotation of this spindle. The reference axis A of the disk passes through the ce
centre hole of the hub, and is normal to Disk Reference Plane D,

THe recording layer is nominally located on Disk Reference Plane D.

11.3 Dimensions of the disk

THe dimensions of the disk shall be measured dn the test environment. The dimensions of the
operating environment can be estimated from the 'dimensions specified in this clause.

THe outer diameter of the disk shall be 130,0 mm nominal. The tolerance is determined by the mqg

the disk inside the case allowed by 12:3:and 12.4.

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

THe Clamping Zone is the area on the disk where the clamping mechanism of the optical drive grig

and is defined by Dg and Dy-

THe clearance zone-€xtending from the outer diameter of the Clamping Zone (Dg) to the inner diam

reflective zone (See’ Clause 17) shall be excluded from the total thickness requirement; however the
ng projection_from the Disk Reference Plane D in the direction of the optical system of more than
this zone.

11[.3-1 ‘Hub dimensions

rovide the

Reference
e perfectly
0 which is
htre of the

disk in an

vement of

s the disk

eter of the

e shall be
0,2 mm in

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

+ 0,0 mm
Dg = 25,0 mm

- 0,2mm

The height of the hub shall be

+ 0,0 mm
h1=22mm

- 0,2mm
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The diameter of the centre hole of the hub shall be

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

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

hy = 1,9 mm min.

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

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

There shdll be a radius at the rim of the hub at diameter Dg with height

hg=0,2mm £ 0,1 mm
At the two| surfaces that it intersects, the radius shall be blended to prevént offsets or sharp ridges.
The heighf 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 5 19,0 mm min.
The inner [diameter of the magnetizable ring shall be
D41 98,0 mm max.
The thickness of the magnetizable material shall be

hg = 0,5 mmemin.

The positipn-of the top of the magnetizable ring relative to the Disk Reference Plane D shall be

+0,0 mm
h7=2,2mm
- 0,1 mm

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

D7 = 27,0 mm max.
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11.3.2 Cover layer dimensions
The inner diameter of the cover layer (see Figure 12) shall be

D1 =36,0+ 1,0 mm

The outer diameter of the cover layer shall extend beyond the start of the Formatted Zone as described in
Clause 17.
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Figure 12 — Hub Dimensions
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11.4 Mechanical characteristics

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

11.4.1 Material

The disk shall be made from any suitable materials such that it meets the requirements of this International
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 (see 11.5)

11.4.2 Mass

The mass|of the disk shall not exceed 60 g.

11.4.3 Moment of inertia

The momeént of inertia of the disk relative to axis A shall not exceed 0,13 gomz.
11.4.4 Impalance

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

11.4.5 Axial deflection

The axial feflection of the disk is measured as the axial deviation of the recording layer. Thus it comprises the
toleranceg 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 devigtion of any point of the recording layer from its nominal position, in a direction normal to the D|sk
Referencqg 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 maxithum allowed axial error ep,sx (See Annex Q) shall not exceed 59 nm, measured using the Reference
Servo for pxial tracking of the recording layer. The rotational frequency of the disk shall be as specified in 9.5.
The statignary part of the motob is assumed to be motionless (no external disturbances). The measurement
shall be nlade using a servé-with the transfer function

1 ([w 2 1+:17w
Hg(iw)= —x| =2 | x——9
3 iw 1+ Iw

3(1)0

where w =21f, wg/2m =3 000 Hz, i= J-1

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 8,0 m/s’ at low frequencies from the servo motor of the
Reference Servo.
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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
head of the Reference Drive. Thus it includes 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

non-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 runout shall not

exceed 50 um as measured by the optical system under conditions of a hub mounted on a perfect
fix

sized test

baft £ tod £ + £ 4l el H +Pn oL
Uul'c oridig, TUT TUlatulidr mTyucTTlIVITS UT U1T UloN do oPJTUINITU T J.J.

11.4.8 Radial acceleration
THe maximum allowed radial error emgx (see Annex Q) shall not exceed 14 nm, measured
Reference Servo for radial tracking of the tracks. The rotational frequency of the disk.shall be as |

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
1 2 1+ ‘?’Iiw
Hg(iw) = —x(&] x—20
3 iw 14 1w
3(.00
where w =2mf, wp/2m =4 000 Hz, i= -1
or|any other servo with |1 + H| within the 20 % of M + Hs| in the bandwidth of 20 Hz to 150 kHz.
digk shall not require an acceleration of more thah 3,0 m/s® at low frequencies from the servo m
Reference Servo.
11(.4.9 Tilt
THe tilt angle, defined as the angle which the normal to the entrance surface, averaged over a circu

1

dinection and 1,3 mrad in the tangential direction over the Formatted Zone.

11[4.10 Axial damping

Th
Sy
o

mmetric resenance frequency mode (umbrella mode) between 200 Hz and 250 Hz with a
aking, méasured at disk radius 61 mm + 1 mm, smaller than 21 dB.

11.5”Optical characteristics

m diameter, makes with the.normal to the Disk Reference Plane D, shall not exceed 2,4 mrad in

e vibration of-the/disk clamped to a spindle with a clamping force of 8 N = 1 N shall have a first 1

using the
pecified in

Thus, the
ptor of the

ar area of
the radial

otationally
esonance

11.5.1 Index of refraction

The index of refraction of the cover layer within the Formatted Zone shall be 1,55 + 0,10.

11.5.2 Thickness

The average thickness of the cover layer over the formatted area shall be within the range 95 to 105 ym.

This thickness shall not vary by more than 2 ym over the formatted area.
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11.5.3 Birefringence

The birefri

ngence value of the cover layer shall be contained as follows:

IN, - N,| <500 x 10°
p

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 R).

11.5.4 R

flectance

11.5.4.1

The reflec
cover laye

The nominal value R, of the reflectance, shall be specified by the manufacturer in byte 89,0f the SDI Sectq

(see 19.2.

11.5.4.2

The meas]

Measurenpents shall be made in the User Zone in any Recording Tracks

11.5.4.3

The valug]
17,0 % to

The value
8,0 % to 1

At any po
measured

R(

where Ry
Zone.

This requi
variation d

General

tance R is the value of the reflectance in a Recording Track of the User Zone, measured‘through {
r and does not include the reflectance of the entrance surface.

5).

Measured value

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

Requirement

of reflectance prior to writing at the standard wavelength specified in 9.2 shall lie within the ran
24,5 % for Type RW disks and within the range<12,5 % to 20,5% for Type WORM disks.

of reflectance following writing at the standard wavelength specified in 9.2 shall lie within the ran
3,0 % for Type RW disks and within thejrange 8,5 % to 12,5 % for Type WORM disks.

int in the User Zone, prior to writing or following writing on Type RW or Type WORM disks, f
reflectance R, shall meet the-following requirement:

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

max @nd Ry min @€ the maximum and minimum values of the measured reflectance in the Us

rement specifies the acceptable range for Ry, for all disks within the same value R. Additionally; t
f Ry, within one revolution shall meet the requirement:

(Rj

ge

ge

he

er

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

12 Interface between cartridge and drive

12.1 Cla

mping method

When the cartridge is inserted into the drive, the shutter of the case is opened and the drive spindle engages
the disk. The disk is held against the spindle by an axial clamping force, provided by the magnetizable
material in the hub and the magnets in the spindle. The radial positioning of the disk is provided by the
centring of the axis of the spindle in the centre hole of the hub. A turntable of the spindle shall support the disk
in its Clamping Zone, determining the axial position of the disk in the case.
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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 F shall be in the range of 8,0 N to 12,0 N.

12.3 Capture cylinder

The capture cylinder (see Figure 13) is defined as the volume in which the spindle can expect the centre of
the _hole of the hub to be at the maximum height of the hub, just prior to capture.
THe size of the cylinder limits the allowable play of the disk inside its cavity iny.the case.
THis cylinder is referred to perfectly located and perfectly sized alignment and location pins in‘the [drive, and
in¢ludes tolerances of dimensions of the case and the disk between the pins mentioned andthe ceptre of the
hub. The bottom of the cylinder is parallel to the Case Reference Plane P, and shall be Joeated at & 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

Lgo = 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 = 3,0 mm max.

Its| centre shall be defined by the nominal values of Lyg-and Ly4 (see 10.5.9).

13.4 Disk position in operating condition

When the disk is in the operating conditien:(see Figure 13) within the drive, the position of the active recording
layer shall be

Lgz =4,15 mm £ 0,15 mm
above the Case Reference Rlane 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 Hg shall not
exceed 0,01 N-my{when the axis of rotation is within a circle of diameter

D14 = 0;2'mm max.

and a,centre given by the nominal values of L4g and L44 (see 10.5.9).
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Figure 13 — Capture cylinder
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Section 3 — Format of information

13 Physical Track Layout

13.1 Groove

The Formatted Zone shall contain a spiral wobbled groove intended for the continuous servo method (see
Clause 23).

THe groove shall be a trench-like feature, the bottom of which is located closer to the optical beams’$ entrance
surface than the land between the grooves. The shape of the groove shall be determined by theredquirements
in Clause 23.

13.2 Direction of spiral

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

13.3 Groove pitch

THe groove pitch defined as the distance between adjacent grooves centrelines, measured in a radigl direction
shall be:

320 nm £ 5% for Type WORM media,

350 nm £ 5% for Type RW media.

THe grooves pitch averaged over the entire formatted area shall be:
320 nm £ 0,1% for Type WORM media,

350 nm £ 0,1% for Type RW media.

13.4 Groove wobble

THe groove shall be sinGspidally wobbled with a period of 120 Channel bits. The number of wobble periods
per revolution shall be‘the same within each Data Zone defined in 14.1.

THe frequency ofythe wobble shall be constant within each Data Zone.
THe wobble' shall contain Sector Format information as specified in Clauge 15.3.

Its| characteristics shall comply with the specifications of Clause 23. The corresponding amplitude aof peak-to-
peak displacement of the wobble shall be approximately 11 nm.

14 General Description of the Formatted Area

The Formatted Area contains all information on the disk relevant for data interchange. This information
comprises embossed tracking and addressing provisions, and possibly user written data.

The entire Formatted Area shall be reflective and have the same recording layer.
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ision of the Formatted Area

The Formatted Area shall be divided into Data Zones at the radii specified in Tables 2 and 3, each Data Zone
having a fixed number of Sectors per Track. All Formatted Area features shall be defined in term of Channel
bits (see Tables 4 and 5).

The Sectors shall contain the same number of Channel-bits and the same number of wobble periods. The
period of the wobble shall be 120 times the channel clock period for both Type RW and Type WORM media.

Each Data Zone shall be divided in bands.

In Zone 2
possibility
the Zone
the same

14.2 Phy

Each 360
Every full
adjacent ¢
bits. The ¢

The Phys
the said q

The extra
length of 3
Sectors. S
2 Channe

6 of the WORM format (Table 2) there are more than 8 192 tracks. As this exceeds the counti
of the 13 available track numbering bits (see 15.2), the Track Number shall be reset to 0000, Wh
Number shall be incremented to 27 when the track-counter reaches 8 192. This Zone 27 shall ha
format as Zone 26. It shall not be used for data interchange.

rsical Track / Radial Alignment

groove revolution shall contain a non-integer number of wobble-periods‘\as”shown on Figure
Fevolution contains an extra quarter wobble-period, thus creating a 90 wobble-phase offset betwe)
roove turns. This 90° shift amounts to 30 Channel bits, with a tolerance of less than + 2 Chan
hase-shift relates to the ADIP format specified in 15.3.

cal Track shall be as defined in Figure 14. A Physical Track corresponds to a 360° revolution min
Llarter wobble-period.

quarter wobble is part of the next track even thoughgit, still is on the present revolution. Hence f
Track is shorter than one revolution by 30 Channel‘bits. A Track does contain an integer number
ee Figure 14. The Track-to-Track phase-shift of 80 Channel bits shall not exceed the tolerance o
bits.

el degreek

]
|
WWM

»
Tle

ng
ile

he
of
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Track N+1
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Track N+2 |
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start of one full revolution

end of one full revolution ¢

|
line that intersects with
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the center of the disk

Figure 14 — Definition of track and revolution

© ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=d223b65049c903709928f5efb39e176b

ISO/IEC 11976:2008(E)

Table 2 — Zone format of Type WORM media

Zone Radius (mm) Track number
number Tracks Sectors Sectors Wobbles
Outer Inner per Zone | per Tracks | per Zone | Outer Inner per revolution
0 62,50 61,51 3083 49 151 057 0 3082 48 216,25
1 61,51 60,08 4 486 48 215 328 0 4 485 47 232,25
2 60,08 58,65 4 461 47 209 667 0 4 460 46 248,25
3 58,65 57,23 4436 46 204 056 0 4435 45 264, 25
4 57,23 55,82 4 411 45 198 495 0 4410 44 280,25
5 55,82 54,42 4 386 44 192 984 0 4 385 43 296,25
© 5442 53,02 4361 43 187523 0 4-360 42 312,25
7 53,02 51,63 4 337 42 182 154 0 4 336 41 328,25
8 51,63 50,37 3952 41 162 032 0 3 951 4(q 344,25
9 50,37 49,10 3947 40 157 880 0 3 946 39 360,25
10 49,10 47.84 3941 39 153 699 0 3 940 34 376,25
11 47,84 46,58 3936 38 149 568 0 3.935 37392,25
12 46,58 45,32 3930 37 145 410 0 3-929 34 408,25
13 45,32 44,07 3925 36 141 300 0 3924 35 424,25
14 44,07 42,81 3919 35 137 165 0 3918 34 440,25
15 42,81 41,56 3914 34 133 076 0 3913 33 456,25
16 41,56 40,31 3908 33 128 964 0 3907 39 472,25
17 40,31 39,06 3903 32 124 896 0 3902 31 488,25
18 39,06 37,81 3 897 31 120 80% 0 3 896 30 504,25
19 37.81 36,57 3892 30 116 760 0 3 891 29 520,25
20 36,57 35,33 3887 29 142 723 0 3 886 28536, 25
21 35,33 34,08 3 881 28 108 668 0 3 880 21 552,25
22 34,08 32,84 3 876 27 104 652 0 3875 24 568,25
23 32,84 31,60 3870 26 100 620 0 3 869 24 584,25
24 31,60 30,37 3 865 25 96 625 0 3 864 24 600,25
25 30,37 29,13 3 860 24 92 640 0 3 859 23 616,25
26 29,13 26,40 8 537 23 196 351 0 8 536 24 632,25
Table 3 — Zone format of Type RW media
Zone Radius (mm) Track number
number Tracks Sectors Sectors Wobbles
Outer Inner per Zone | per Tracks | per Zone Outer Inner | per fevolution
0 62,50 61,40 3150 51 160 650 0 3149 50 388,25
1 61,40 597 4 642 50 232 100 0 4 641 49 400,25
2 59,77 58 17 4 586 49 224 714 0 4 685 44 412,25
3 58,17 56,58 4 530 48 217 440 0 4 529 44 436,25
4 55,58 55,01 4475 47 210 325 0 4474 44 280,25
5 55,01 5347 4420 46 203 320 0 4419 44 448,25
6 53,47 51,94 4 366 45 196 470 0 4 365 44 460,25
7 54,94 50,43 4 312 44 189 728 0 4 311 43 472,25
8 50143 48,94 4 259 43 183 137 0 4 258 44 484,25
9 48,94 47,75 3377 42 141 834 0 3376 4(q 508,25
10 47,75 46,57 3371 41 138 211 0 3370 34 376,25
11 46,57 45,40 3 365 40 134 600 0 3 364 39 520,25
12 45,40 44 .22 3358 39 145 410 0 3929 34 408,25
13 44,22 43,05 3352 38 127 376 0 3 351 37 544,25
14 43 05 41 87 3346 37 123 802 0 3 345 3d 556,25
15 41,87 40,71 3 340 36 120 240 0 3 339 35 568,25
16 40,71 39,54 3334 35 116 690 0 3333 34 580,25
17 39,54 38,37 3328 34 113 152 0 3327 33 592,25
18 38,37 37,21 3322 33 109 626 0 3321 32 604,25
19 37,21 36,05 3 316 32 106 112 0 3315 31 616,25
20 36,05 34,89 3310 31 102 610 0 3309 30628, 25
21 34,89 33,73 3304 30 99 120 0 3303 29 640,25
22 33,73 32,58 3 298 29 95 642 0 3297 28 652,25
23 32,58 31,43 3292 28 92 176 0 3 291 27 664,25
24 31,43 30,27 3 286 27 88 722 0 3285 26 676,25
25 30,27 29,13 3279 26 85 254 0 3278 25 688,25
26 29,13 26,40 7789 25 194 725 0 7788 24 700,25
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Table 4 — Nominal Channel bit and wobble timing for Type WORM media at a rotation speed of 29,9 Hz

Channel bit length Channel clock Wobble clock User data rate
Zone number Outer Inner Frequency | Period Frequency Period (Mbyte/s)
(mm) (mm) (MHz) (ns) (KHz) (Ks)
0 67,87 66,80 173,000 5,78 1441,67 0,694 12,00
1 68,19 66,60 169,469 5,90 1412,24 0,708 11,76
2 68,02 66,40 165,939 6,03 1382,82 0,723 11,51
3 67,84 66,20 162,408 6,16 1.353,40 0,739 11,27
4 67,67 66,00 158,878 6,29 1.323,98 0,755 11,02
5 67,50 65,81 155,347 6,44 1 294,56 0,772 10,78
6 67,34 65,61 151,816 6,59 1265.14 0,790 10,53
7 67,17 65,41 148,286 6,74 1235,71 0,809 10,29
8 67,01 65,37 144,755 6,91 1206,29 0,829 10,04
9 67,00 65,32 141,225 7,08 1176,87 0,850 9,80
10 67,00 65,28 137,694 7,26 1.147,45 0,871 9,56
11 66,99 65,23 134,163 7,45 1118,03 0,894 9,31
12 66,99 65,18 130,633 7,66 1088,61 0,919 9,06
13 66,99 65,14 127,102 7,87 1059,19 0,944 8,82
14 67,00 65,09 123,572 8,09 1029,76 0,971 8,57
15 67,01 65,05 120,041 8,33 1.000,34 1,000 8,33
16 67,02 65,00 116,510 8,58 970,92 1,030 8,08
17 67,03 64,95 112,980 8,85 941,50 1062 7,84
18 67,05 64,91 109,449 9,14 912,08 15096 7,59
19 67,07 64,86 105,919 9,44 882,66 1,133 7,35
20 67,10 64,82 102,388 9,77 853,23 1,172 7,10
21 67,13 64,77 98,857 10,12 823(81 1,214 6,86
22 67,17 64,73 95,327 10,49 794339 1,259 6,61
23 67,21 64,68 91,796 10,89 764,97 1,307 6,37
24 67,27 64,63 88,266 11,33 735,55 1,360 6,12
25 67,33 64,59 84,735 11,80 706,13 1,416 5,88
26 67,40 61,08 81,205 12,31 676,70 1,478 5,62

Table 5 — Nominal Channel bit and wobble timing.for Type RW media at a rotation speed of 28,73 Hz

Channel bit length Channel clock Wobble clock User data rate
Zone number Outer Inner FreqUency | Period Frequency Period (Mbyte/s)
(mm) (mm) (MHz) (ns) (KHz) (ps)
0 64,95 63,80 173,719 5,76 1.447,65 0,691 12,00
1 65,08 63,35 170,312 5,87 1419,27 0,705 11,77
2 64,65 62,9( 166,906 5,99 1.390,88 0,719 11,53
3 64,22 62047 163,500 6,12 1.362,50 0,734 11,30
4 63,80 62,03 160,094 6,25 1 334,11 0,750 11,06
5 63,88 61,60 156,687 6,38 1 305,73 0,766 10,83
6 62,97 61,17 153,281 6,52 1277,34 0,783 10,59
7 62,56 60,74 149,875 6,67 1.248,96 0,801 10,36
8 62515 60,31 146,469 6,83 1220,57 0,819 10,12
9 61375 60,26 143,062 6,99 1.192,19 0,839 9,88
10 61,73 60,20 139,656 7,16 1163,80 0,859 9,65
11 61,71 60,15 136,250 7,34 1.135,42 0,881 9,41
12 61,69 60,09 132,844 7,53 1107,03 0,903 9,18
13 61,67 60,03 129,438 7,73 1078,65 0,927 8,94
14 61,66 59,98 126,031 7,93 1 050,26 0,952 8,71
15 61,64 59,92 122,625 8,15 1021,88 0,979 8,47
16 61,63 59,87 119,219 8,39 993,49 1,007 8,24
17 61,63 59,81 115,813 8,63 965,11 1,036 8,00
18 61,62 59,76 112,406 8,90 936,72 1,068 7,77
19 61,62 59,70 109,000 9,17 908,33 1,101 7,53
20 61,63 59,64 105,594 9,47 879,95 1,136 7,30
21 61,63 59,59 102,188 9,79 851,56 1,174 7,06
22 61,64 59,53 98,781 10,12 823,18 1,215 6,83
23 61,66 59,48 95,375 10,48 794,79 1,258 6,59
24 61,68 59,42 91,969 10,87 766,41 1,305 6,35
25 61,71 59,37 88,563 11,29 738,02 1,355 6,12
26 61,74 55,96 85,157 11,74 709,64 1,409 5,88
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15 Preformatted Sector format

15

.1 Physical Block Address (PBA)

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

The PBA embossed addresses are separated into three parts, a Zone Number, a Track Number and a Sector
Number, together called “ZTS”. In each Data Zone the Track Number starts with 0000 at the outer radius of
the Zone. Each track starts with Sector number 0. The ZTS info is converted to PBA’s by the drive’s controller.

PH
Se

ADIP errors, due to media defects, will occur on a Nibble basis (1 nibble = 4 bits), in relation with
ADIP encoding (see 15.3.)

THe conversion from ZTS to PBA shall be:

and the conversion from PBA to ZTS:

Nd

18.2 Sector layout

Es

ctor Number = 0.

PBA = (Z * 8 192 % 64) + (T * (SPTO-Z) + S)

Z=int[PBA/ (8 192 = 64)]

T=int [(PBA-(Z* 8192 = 64))/ (SPTO - Z)]

S =int[(PBA - ((Z * 8 192 * 64) + (T * (SPTO - Z2)))]

where the notation int [x] denotes the largest.integer not greater than x.

TES The term (8 192 * 64) can be replaced by a shift of 19 bits in the appropriate direction.

The variable SPTO is equal to the-number of Sectors per Physical Track in Data Zone 0 (at the oute

ch Data Sector contains the.following ADIP information:
Zone number of 5-bits’(0—31)
Track Numberof'13 bits (0—8 192). This is repeated 5 times in each Sector.
Sector aumber of 6 bits (0—-63). This is repeated 3 times in each Sector.

4 bits-reserved for future purposes, like e.g. the layer number in multi layer media.

A number 0 shall be located at radius 62,50 mm = 0,10mm, with Zone Number = 0, Track Numbgr = 0 and

the Nibble

r radius).

TwWo Qynr\ Erames with ||niq||n pgﬂ'nrne (enn 15 3 ')}

The above ADIP information is organized within each Data Sector as shown on Figure 15.a and 15.b.
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S1 T&S-word | Par T&S-word | Par T&S-word [ Par] S2 T&S-word | Par T&S-word | Par LZS | Par
4

4] 4

4144 4]l a]lalala 4] 4 4 4]vis

|4a]a|la 4]a]a]lala 4a]a]la]ala

4] 4]
28 32]32[32[32[32 32]32[32[32[32 32/ 32|32]32| 32|28 32| 32]|32]32|32 32]32]32]32]32 32[32 32 32]wobbles

v

v v v v l¢

\ 3 | | 3 3 | 3 | 3 ‘ 3 I Sector number
MS LS MS LS MS LS
‘ 5 | Zone number
Layer number
Figure 15.a — ADIP layout for Type WORM media.
S1 T&S-word | Par T&S-word | Par T&S-word [ Par] S2 T&S-word | Par T&S-word | Par LZS | Par
4 hlafala alalalala 4la]a]ala 4] 4]alala 4alalalala ala 44 bis
30 32| 32[32[32[32 32]32[32[32[32 32/32]32] 32| 32|30 32| 32]|32]32]32 32]32]32]32]32 32[ 32 32 "32]wobbles
\ 3 | | 3 3 | 3 | 3 ‘ 3 I Sector numbe
MS LS MS LS MS LS

The first row shows the function of a field.

The secor]

The third fow shows the number of wobble-cycles!per frame.
The T&S-Word contains 13 bits for the Track'nimber and 3 bits for the Sector number.

The LZS pumber contains 3 bits for the-Sector number, 5 bits for the Zone number and 4 bits for the Lay

number (d

The only difference between CFypes WORM and RW is in the length of the two Sync Frames. This mir

difference

This resul

WOR

RW: P88

‘El Zone number
Layer number

Figure 15.b — ADIP layout for Type RW media.

d row shows the number of address-bits per-frame.

r other future purposes).

is necessary to facilitate the different Data Sector lengths in Channel-bits for the two media types
s in a different number of wobble periods per Sector:

M: 984

15.2.1 Zo

The Zone

ne Number

number is in bits 3—7 of the LZS number.

er

or

The Zone Number may also be determined by the wobble-PLL, by means of a frequency measurement, thus
providing two independent sources of information about the actual Zone Number.
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15.2.2 Track Number
Bits 0—12 of the T&S-word have been allocated for the Track Number that starts at 0000 at the outer radius of

each Data Zone. The Track Number is repeated 5 times in each Sector, such that 2 defective Track Numbers
still leave a majority (3) of good matching Track Numbers for positive qualification.

15.2.3 Sector Number

The 6-bits Sector Number (0—63) is split into multiple copies of MS and LS groups. These MS and LS groups
are contained in the upper 3 bits of the five T&S-words. One LS-group is in bits 0—-2 of the LZS number.

15.2.4 Parity generation

THe parity nibbles (Par) are computed with the “checksum” method. The hexadecimal values of the address
nibbles are summed and then truncated to the 4 least significant bits.

EXxamples:
Address value Checksum Parity-value
(10D7) (F1+0+D+7=15) (5)
(0064) (=0+0+6+4=0A) (A)

1.3 Wobble Amplitude modulation for ADIP (WAMFA)

THe wobble of the pregroove is used to store address information. A Phase Lock Loop locks to this ivobble for
wijte/read synchronization purposes. In order.tg>provide address information, some of the wobples have
inyerted polarity (See Figure 16). The latter -are labelled IW (inverted wobble) while normal wqgbbles are
lalpelled NW.

Tw

V_\NW NW NW w /\/\ NwW N

Figure 16 — Inverted wobbles (IW) and Normal wobbles (NW)

Pgsitive signal corresponds to a radial deviation towards the outer radius.

19.3.1 WAMFA conversion table code

THe location of the IW translates into 4 bits (1 Nibble) of address information for the PBA. An Addrgss Frame
is defined as a group of consecutive NW’s with one IW. The Frame-length may be longer than the humber of

Each Nibble of Address information (0—F) converts to one Inverted Wobble (IW) at a specific location within
each Address Frame, as shown in Table 6. Normal Wobbles (NW’s) are represented by blank cells. Each
Address Frame contains 32 wobbles.
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Table 6 — Conversion table for the WAMFA code

Nibble Wobble number
value
0l1]2[3|4[5|6|7|8|9][10[11]|12]|13|14|15|16|17|18|19[20[21[22[23[24|25|26|27|28|29|30]31

0 |iw

(1) W

(2) W

(3) W

(4) W

(5) W

(6) W

(7) W

(8) W

(9) W

(A) W

(B) W

(C) W

(D) W

(E)

(F)

15.3.2 WAMFA synchronization

Synchronigation is established with Sync-Frames that contain two IW’sySeparated by a unique distance. Ea

Data-Sectpr shall contain two such Sync-Frames.

Table 7 — Sync-Frames for Type’WORM media

Wobble.humber

ol1|2|3|4|5|6|7]|8|9|10]|11[12\13]14|15|16|17|18|19|20|21|22|23|24|25]|26 |27
Synct [ w W
Sync2 W W
Table-8= Sync-Frames for Type RW media
Wobble number
0ol1]l2[3|4|5|6 @189 [10]|11[12]13[14]15[16]17|18[19]20]|21[22|23|24|25]|26 27|28 |29
Synct [ w W
Sync2 W W
15.4 Phase-shifted'wobbles
The 90° wobble-phase shift as specified in 14.2 results in the situation as shown in the Figure 17 (wobbles

adjacent gncthe two sides of the NW’s have opposite phase).
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16 Sector layout for recorded data

1.1 Sector layout for recorded data

Figure 17 — Wobbles on adjacent tracks with 90° phase-shift

Data shall be recorded within the space of a preformatted Sector as shown in Tables 9| 10, and

Figures 18, 19.

Table 9 — Sector layout for Type WORM media

Channel bits

VAP-GAP 780
Preamble 648
Sync field 24
Training*field 48
Resync fields 3024
Recover Burst 0 228
Recover Burst 1 228
Data + ECC (9 424 bytes) 113 088
Postamble 12
Total Sector 118 080

© ISO/IEC 2008 — All rights reserved
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50

780T

648T 24T 48T

VAP GAP (6T)

Preamble 4T) | syNc | Training |- .

Resync 0 Data Frame 0
Resync 1 Reoc;\éegy?:;sto Data Frame 1
Resync 2 Reoc:\éegy?:;st 1 Data Frame 2
Resync 3 Data Frame 3

R

E Data

S +

Y Control

N +

Cc

+ CRC

T +

R ECC

A

. 9 424

N bytes

N e 152bytes - — — — e —

G
Resync 61 DataFrame 61
Resync 62 PA

Figure 18 — Séctor format for Type WORM media

Table’10 — Sector layout for Type RW media

Channel bits

Guard field 1 496
Preamble 852
Sync field 24
Training field 48
Resync fields 3072
Recover Burst 0 228
Recover Burst 1 228
Data + ECC (9 424 bytes) 113 088
Postamble 12
Guard field 2 256
SPS Allocation 256
Total Sector 118 560
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SPS
< 256T »
496T 852T 24T 48T
Guard Field 1 Preamble ‘ SYNC ‘ Training |- )
:\\
“--| Resync 0 Data Frame 0
Resync 1 Rec?\éegyl?;;st 0 Data Frame 1
Resync 2 Rec?\éegyl?;srst ! Data Frame 2
Resync 3 Data Frame 3
E Data
s +
Y Control
N +
: CRC
T +
R ECC
A
N 9424
I bytes
N
G - ———— — —— —— — —— — — - 162bytes ¢~ % — — — — — — — — — — — — — — — — E
Resync 61 Data Frame 61
Resync 62 | PA| Guard Field 2
48T 12T 256T
“——>
SRS
Figure 19 — Sector format for Type RW media
1.2 Guard fields
THere shall be\two Guard fields in each Sector of Type RW media. These fields are not included for [Sectors of
Type WORMmedia. Guard field 1 has a length of 492 Channel bits. Guard field 2 has a length of 256 Channel
b| S.
The-Guardfisle A i ixed LRS- s s Jard-field be ignored

in internge.
16.3 Gap and VAP flag

There is a small gap between recorded Sectors. When the drives are writing long extents (i.e. multiple
consecutive Sectors), these gaps allow periodic Read-Power measurements and control.

16.3.1 Type WORM media

For Type WORM media the gap length is specified in Table 9.
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On Type WORM media the gaps are filled with the Verify And Protect (VAP) flags during the Verify Pass. A
recorded VAP flag contains a tone of 6T runs.

During writing the presence of a VAP flag tells the drive that a Sector has been previously written and verified.
This protects Sectors from accidental over-writing on Type WORM media. Prior to writing any data to a Sector
the gap in front of the Preamble is checked for the presence of a VAP flag. If the VAP flag is detected then the
write of the Sector is terminated before the start of the Preamble. Essentially the write is then cancelled.

16.3.2 Ty

pe RW media

It should
fields ens

On Typq‘ RW media the gap is provided by the SPS allocation (See Table 10 and 76.

16.4 Preamble

Each DatI Sector has a preamble that allows the drive to set up some Read-Channetl settings before f

RLL(1,7)
The Prear

16.5 Syn
The Sync
purpose it
Channel b

100

where 1 i

The 8T-8T

16.6 Viterbi Training field (VTF)

The Viter

The VTF has a length of 48T with thefollowing Channel bits:

100

where 1 i

e noted that there may not be a gap between Sectors of different write-extents. However, the(Guz

re that there is never an issue with unintentionally overwritten data due to jitter of the Wobble)PLLU.

ncoded data arrives. The preamble shall be written by the drive when data is recorded in the Sec
nble pattern is a tone of 4T runs. The Preamble length is specified in Tables,9 and 10.

c field

field is intended for the drive to obtain byte synchronizationfor the following Data field. For t
has a unique Channel bit pattern with three consecutive 8TXrunis. The Sync field has a length of
its and shall be recorded with the following Channel bits:

(000001000000010000000

a transition from mark to space or vice-versa.

-8T pattern does not occur in RLL(1,7) encoded data.

i Training field contains 3T and\2T runs for the purpose of initializing the Viterbi Target levels.

000100000101010407010001000100010001010101010
a transition from/mark to space or vice-versa.

SYNG,Detect on 36T ———————————»

Preambld

VITERBI TRAINING 48T

tor.

his
4

41 | 41 | 47 8T 8T 8T 6T 6T 4T ‘ 4T ‘ 4T ‘ 4T 21
Figure 20 — Runlengths in Sync field and Viterbi Training field
16.7 Data field

The Data field is intended for recording user data. It shall consist of 9 424 bytes:

8 192 user bytes

1 232 bytes for Control, CRC, ECC (see Annex G for coding and interleave)
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All the above bytes shall be scrambled in accordance with Annex K.
The Data field shall be encoded into RLL(1,7) code as specified in 17.1.
The Data field shall be decoded from RLL(1,7) code as specified in 17.2.

Utility fields shall be ignored by encoder and decoder.

16.7.1 Recording Sequence for Data field

THe elements of the Data field shall be recorded on the disk according to the sequence below-immediately
following the first Reference field, with Resync fields and Reference fields inserted as specified in\t6.1.

Bytes 0-8 191: User Data bytes
Bytes 8 192-8 203: Control bytes
Bytes 8 204—8 207: CRC bytes
Bytes 8 208-9 423: ECC bytes
16.7.2 User Data bytes

THese bytes are at the disposal of the user for recording informatien. There are 8 192 such bytes pef Sector.

16.7.3 CRC and ECC bytes

THe Cyclic Redundancy Code bytes and Error Correction Code bytes are used by the error detg¢ction and
correction system to rectify erroneous data. The ECC is a Reed-Solomon code of degree 32.

THe computation of the check bytes of the CREC and ECC shall be as specified in Annex G.

16.7.4 Control bytes

THere shall be 12 Control bytes written after the User Data bytes. The first 4 bytes (P1) shall be recprded with
thé 4 bytes Logical Block Address (LBA) of the Sector. The second 4 bytes (P2) shall be recordegd with the
4 bytes Physical Block Address (PBA) from the ID field of the Sector. The remaining 4 bytes (P3) shall be
recorded with the 4 bytés)Drive Information Record (DIR). The Drive Information Record shall bge used as
specified in Annex H.

16.7.5 ResyncAfields

THe Resyng. fields are utility fields to enable a drive to regain byte synchronization after a large defect that
may have\caused bit-slip in the Read Channel. The Resync fields shall be inserted among the fest of the
bytes’of the Data field as specified in section 6.1. The length of the Resync field shall be 48 Channel bits.

Resync Pattern X0001000000010000000100010001000101010101000100Z
where 1 is a transition from mark to space or from space to mark.
Rules for the first bit X: X =1 if preceding Channel bit is 0, else X =0
Rules for the last bit Z: Z =1 if following Channel bitis 0, else Z=0
The 8T-8T pattern does not occur in encoded RLL data.

The 2T runs and some of the 4T runs are used for Viterbi training in case bit-slip occurs in a Sector.

© ISO/IEC 2008 — All rights reserved 53


https://standardsiso.com/api/?name=d223b65049c903709928f5efb39e176b

ISO/IEC 11976:2008(E)

< Resync field 48T b
nT 4T 8T 8T 4T 4T 4T ZT‘ ZT‘ ZT‘ 2T| 4T 3T nT
K used for Resync 32T ——m—D
< Resync field 48T b
nT | | 5T 8T 8T aT | 4T | a7 |o1|2r|2t|2r| 4T | 4T |7
Kt used for Resync 32T ——m——

Figure 21 — Runlengths of the Resync field for different data bits

16.7.6 Pgstamble field (PA)

The PA figld shall have a nominal length of 12 Channel bits, which shall be used for RLL(1,7) closure. Thi
field shall be encoded with the data byte (FFh).

S

16.8 SP$ allocation

This applies to Type RW media only. Variable SPS (Start Position.Shift) shall be determined using the SPS
random signal generator in the drives. The purpose of the SPS is.t0-vary the physical location of data writien
to the same Sector on subsequent rewrites. This extends the number of rewrite cycles for rewritable Phase
Change Igyers. SPS randomly varies between 0 and 255.

When SP$ is 0 then the writing starts at the first Channélbit of the Sector and stops 255 Channel bits befq
the end of| the allocated space for a Data Sector, not including the allocated Gap between Data Sectors.

=

e

When SPE is 255 then the writing starts at the-Channel bit number 255 of the Sector and stops right at the
end of thel allocated space for a data Sector,notincluding the gap between data Sectors.

When wriling extents the SPS value is.kept the same for all Sectors of the extent. This creates a fixed gqp-
size between the Sectors of the extent.

A possiblg implementation of a. SPS generator is given in Annex S.

17 Recording code

17.1 RLL(1,7) encoding

The recordling shall use a “Mark Edge Recording” method as specified hereafter.

In the two tables below a Channel bit of ONE represents the edge between a mark and a space or a space
and a mark. The recording code used to record all data in the data fields of the disk shall be a run-length
limited code known as RLL(1,7). However, in order to limit the consecutive number of 2T runs to 5, the last
row in the tables show a special encode/decode condition. Group A, B and C differentiate between the three
different numbers of bits that are converted.

All utility fields in the Data field have already been defined in terms of Channel bits.
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Table 11 — Encoding of input bits to Channel bits

RLL (1,7) ENCODER
Preceding Channel bit Input bits | Channel bits Group
0 01 100 A
1 01 000 A
X 10 010 A
0 11 101 A
1 11 001 A
0 0001 100001 B
1 0001 000001 B
0 0010 100000 B
1 0010 000000 B
X 0011 010001 B
X 0000 010000 B
X 101110 010000001 c

the first byte is assumed to be ZERO.

Bs
ZE

(9
10

Re
m

TH
Cl

Dr
ar

17

1110 (group C).

.2 RLL(1,7) decoding

e coding shall start at the first bit of the first byte of the field to be converted. The preceding Cha

sically two input bits translate into three Channel bits (group,A). However, if the two input bits
RO, then the next two input bits are also evaluated, and the four input bits translate into six CH
oup B). In order to prevent more than 5 consecutive 2T runs an exception is made for a data

sync and Reference fields shall be ignored for encoding of the input data. Resync and Referg
Ist be inserted into the Channel bit data at the proper locations after encoding.

e insertion of the Resync and Reference. fields does not affect closure of the RLL(1,7) encq
psure of the last data byte in each Sector occurs in the Postamble (PA) field.

ves shall employ write strategies that are optimized for each recording layer stack. These write
b tuned for each layer such that the signal characteristics, as specified in the Standard, are satisfig

Table 12 — Decoding of Channel bits to information bits

nnel bit to

are ZERO

annel bits
pattern of

nce fields

ded data.

strategies
d.

RLL (1,7) DECODER
Preceding.Channel bit | Current Channel bit | Following Channel bit | Information bits | Grdup
X 010 01 or 10 10 A
1 000 01o0r10 01 A
X 100 01 or 10 01 A
1 001 X 11 A
X 101 X 11 A
X 010000 01 or 10 0000 B
X 010001 0011 B
X 100000 0010 B
1 000000 0010 B
X 100001 0001 B
1 000001 0001 B
X 010000001 101110 C
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Resync and Reference fields shall be ignored for decoding of channel data. All Resync and Reference bits
must be removed from the channel data prior to decoding.

18 Synchronization of Preformatted and Recorded Sectors

18.1 Synchronization of Type WORM media

NV

Wobble number N
in each Sector

120T

WO media VAP field 6T -6T Preamble 4T 44T ‘ SYNC ‘

Figure 22 — Start of a WORM Data Sector

18.2 Synchronization of Type RW media

JN U

Wobble number N
in each Sector;

120T

RW media

Guard field 1 2T -2T Preamble 4T - 4T ‘ SYNC ‘

Guard field 1 2T -2T H Preamble 4T - 4T ‘ SYNC ‘

SP$ The entire sector is tied to the SPS

"
o

SP8=)255T

Figure 23 — Start of a RW Data Sector with variable SPS

19 Logical Format

19.1 Logical Format Layout

The logical format shall have the layout shown on Tables 13, 14 for Type WORM media and Tables 15, 16 for
Type RW media.
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WORM Zone | Numbers of | Sectors Number of | Start Track | End Track Start PBA End PBA
Number Tracks per Tracks Sectors
Lead-in band 0 937 49 45913 0 936 0 45912
User band 0 2 087 49 102 263 937 3023 45913 148 175
Outer MFR band 0 50 49 2450 3024 3073 148 176 150 625
Quter RFO band 0 5 49 245 3074 3078 150 626 150 870
Inner quard band 0 4 49 196 3079 3082 150 871 151 066
Quter{guard band 1 3 48 144 0 2 524 288 524 431
OuterfWPC band 1 633 48 30 384 3 635 524 432 554 815
User pand 1 3846 48 184 608 636 4 481 554816 739 423
Inner jguard band 1 4 48 192 4482 4 485 739 424 739 615
QOuter{guard band 2 3 47 141 0 2 1048 576 1048716
User band 2 4454 47 209 338 3 4 456 1048 717 1258 054
Inner jguard band 2 4 47 188 4 457 4 460 1258 055 1258 242
QOuter{guard band 3 3 46 138 0 2 1572 864 1573 001
User band 3 4429 46 203734 3 4431 1573 002 1776 735
Innerjguard band 3 4 46 184 4432 4 435 1776736 1776919
Quter{guard band 4 3 45 135 0 2 2 097 152 2 097 286
User pand 4 4 404 45 198 180 3 4 406 2 097 287 2 295 466
Innerjguard band 4 4 45 180 4,407 4410 2 295 467 2 295 646
Quter{guard band 5 3 44 132 0 2 2 621 440 2621571
User pand 5 4379 44 192 676 3 4 831 2621572 2 814 247
Innerjguard band 5 4 44 176 4382 4 385 2814 248 2814 423
Quter{guard band 6 3 43 129 0 2 3145728 3 145 856
User pand 6 4 354 43 187222 3 4 356 3 145 857 3333078
Inner jguard band 6 4 43 172 4 357 4 360 3333079 3333250
Quter{guard band 7 3 42 126 0 2 3670016 3670 141
User pand 7 4 330 42 181 860 3 4 332 3670142 3852 001
Inner jguard band 7 4 42 168 4333 4 336 3852 002 3852 169
Outerlguard band 8 3 41 123 0 2 4194 304 4194 326
User pand 8 3945 41 161 745 3 3947 4194 427 4 356 171
Inner jguard band 8 4 41 164 3948 3951 4 356 172 4 356 335
Outerlguard band 9 3 40 120 0 2 4718 592 4718 711
User pand 9 3,940 40 157 600 3 3942 4718712 4 876 311
Inner jguard band 9 4 40 160 3943 3946 4876 312 4 876 471
QOuter{guard band 10 3 39 117 0 2 5242 880 5242 996
User pand 10 3934 39 153 426 3 3936 5242 997 5396 422
Inner jguard band 10 4 39 156 3937 3940 5 396 423 5396 578
Outerlguard band W 3 38 114 0 2 5767 168 5767 281
SDI1 11 1 38 38 3 3 5767 282 5767 319
DDS1 11 1 38 38 4 4 5767 320 5767 357
DMA 11 2 000 38 76 000 5 2 004 5 767 358 5843 357
User pand 11 1917 38 72 846 2 005 3921 5843 358 5916 203
PDL3 11 8 38 304 3922 3929 5916 204 5916 507
SDI2 11 1 38 38 3930 3930 5916 508 5916 545
DDS2 11 1 38 38 3931 3931 5916 546 5916 583
Inner guard band 11 4 38 152 3922 3925 5916 584 5916 735
© ISO/IEC 2008 — All rights reserved 57



https://standardsiso.com/api/?name=d223b65049c903709928f5efb39e176b

ISO/IEC 11976:2008(E)

Table 14 — Logical format of Type WORM media, Zones 12—-26

WORM Zone | Numbers of | Sectors Number of Start End Track | Start PBA End PBA
Number Tracks per Tracks | Sectors Track

Quter guard band 12 3 37 111 0 2 6 291 456 6 291 566
Middle WPC band 12 820 37 30 340 3 822 6 291 567 6 321 906
User band 12 3048 37 112776 823 3870 6 321907 6 434 682
Middle MFR band 12 50 37 1850 3871 3920 6 434 683 6 436 532
Middle RFQ.band 12 5 37 185 3921 3925 6 436 533 6436 717
Inner guard band 12 4 37 148 3926 3929 6436718 6 4368645
Quter guargl band 13 3 36 108 0 2 6 815744 6815851
User band 13 3918 36 141 048 3 3920 6 815 852 6)956 899
Inner guard band 13 4 36 144 3921 3924 6 956 900 6 957 043
Quter guargl band 14 3 35 105 0 2 7 340 032 7 340 136
User band 14 3912 35 136 920 3 3914 7 340 187 7 477 096
Inner guard band 14 4 35 140 3915 3918 7A77 057 7 477 196
Outer guargl band 15 3 34 102 0 2 7864 320 7 864 421
User band 15 3907 34 132 838 3 3909 7864 422 7 997 259
Inner guard band 15 4 34 136 3910 3913 7 997 260 7 997 395
Quter guarfl band 16 3 33 99 0 2 8 388 608 8 388 706
User band 16 3901 33 128 733 3 3903 8 388 707 8517 439
Inner guard band 16 4 33 132 3904 3907 8 517 440 8 517 511
Quter guarfl band 17 3 32 96 0 2 8 912 896 8 912 991
User band 17 3 896 32 124 672 3 3 898 8912992 9 037 643
Inner guard band 17 4 32 128 3.899 3902 9 037 664 9037 791
Quter guarfl band 18 3 31 93 0 2 9437 184 9 437 216
User band 18 3890 31 120 590 3 3892 9437 277 9 557 846
Inner guard band 18 4 31 124 3893 3 896 9 557 867 9 557 990
Quter guarfl band 19 3 30 90 0 2 9961472 9 961 541
User band 19 3885 30 116 550 3 3887 9961562 | 10078 1{1
Inner guard band 19 4 30 120 3 888 3 891 10078 112 | 10 078 231
Quter guargl band 20 3 29 87 0 2 10485760 | 10485 8116
User band 20 3880 29 112 520 3 3882 10 485 847 | 10 598 3p6
Inner guard band 20 4 29 116 3883 3 886 10 598 367 | 10598 482
Quter guargl band 21 3 28 84 0 2 11010048 | 11010 131
User band 21 3874 28 108 472 3 3876 11010132 | 11 118 6D3
Inner guard band 21 4 28 112 3877 3880 11118604 | 11118 7[15
Outer guargl band 22 3 27 81 0 2 11534 336 | 11534 4[16
User band 22 3.869 27 104 463 3 3871 11534 417 | 11638 89
Inner guard band 22 4 27 108 3872 3875 11638 880 | 11638 987
Outer guargl band 23 3 26 78 0 2 12 058 624 | 12 058 7D1
User band 23 3863 26 100 438 3 3 865 12058 702 | 12 159 1B9
Inner guard band 23 4 26 104 3 866 3869 12 159 140 | 12 159 243
Quter guarfl band 24 3 25 75 0 2 12582912 | 12 582 986
User band 24 3 858 25 96 450 3 3 860 12582987 | 12679 4B6
Inner guard band 24 4 25 100 3 861 3 864 12679437 | 12679 5B6
Outer guard band 25 3 24 72 0 2 13 107 200 | 13 107 21
Inner WPC band 25 1265 24 30 360 3 1267 13107 272 | 13 137 631
User band 25 2533 24 60 792 1268 3800 13137632 | 13198 423
Inner MFR band 25 50 24 1200 3801 3850 13198424 | 13 199 623
Inner RFO band 25 5 24 120 3 851 3855 13199 624 | 13 199 743
Inner guard band 25 4 24 96 3 856 3859 13199744 | 13 199 839
Quter guard band 26 3 23 69 0 2 13631488 | 13631556
User band 26 2913 23 65 999 3 2915 13631557 | 13698 555
Lead-out band 26 5621 23 129 283 2916 8 536 13698 556 | 13 827 838
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Table 15 — Logical format of Type RW media, Zones 0-11

RW Zone | Numbers of | Sectors per | Number of | Start Track | End Track | Start PBA | End PBA
Number Tracks Tracks Sectors

Lead-in band 0 857 51 43 707 0 856 0 43 706
User band 0 2234 51 113 934 857 3090 43 707 157 640
Outer MFR band 0 50 51 2 550 3091 3140 157 641 160 190
Outer RFO band 0 5 51 255 3141 3145 160 191 160 445
Inner quard band 0 4 51 204 3146 3149 160446 | 160 649
Odter guard band 1 3 50 150 0 2 524 288 524 437
Odter WPC band 1 53 50 2 650 3 55 524 438 527 087
User band 1 4 582 50 229 100 56 4 637 5271088 756 187
Inner guard band 1 4 50 200 4 638 4 641 756188 756 387
Odter guard band 2 3 49 147 0 2 1048 576 ||1 048 722
User band 2 4579 49 224 371 3 4 581 1048723 ||1273093
Inner guard band 2 4 49 196 4 582 4 585 1273094 |[1273 289
Odter guard band 3 3 48 144 0 2 1572864 ||1573007
User band 3 4523 48 217 104 3 4525 1573008 |[1790 111
Inner guard band 3 4 48 192 4 526 4529 1790 112 [[1790 303
Odter guard band 4 3 47 141 0 2 2097 152 [[2 097 292
User band 4 4468 47 209 996 3 4 470 2097 293 ||2 307 288
Inner guard band 4 4 47 188 4471 4474 2 307 289 [[2 307 476
Odter guard band 5 3 46 138 0 2 2621440 [[2 621577
User band 5 4413 46 202 998 3 4 415 2621578 ||2824 575
Inner guard band 5 4 46 184 4416 4419 2824 576 ||2 824 759
Odter guard band 6 3 45 135 0 2 3145728 [[3 145 862
User band 6 4 359 45 196°155 3 4 361 3145863 [[3 342017
Iner guard band 6 4 45 180 4 362 4 365 3342018 ||3 342197
Odter guard band 7 3 44 132 0 2 3670016 [[3 670 147
User band 7 4 305 44 189 420 3 4 307 3670148 [[3 859 567
Inner guard band 7 4 44 176 4 308 4 311 3859568 |[3 859743
Odter guard band 8 3 43 129 0 2 4194 304 |14 194 432
User band 8 4 252 43 182 836 3 4 254 4194 433 |[4 377 268
Inner guard band 8 4 43 172 4 255 4 258 4 377 269 ||4 377 440
Odter guard band 9 3 42 126 0 2 4718592 ||14718 717
User band 9 3370 42 141 540 3 3372 4718718 [[4 860 257
Inner guard band 9 4 42 168 3373 3376 4 860 258 |[4 860 425
Odter guard band 10 3 41 123 0 2 5242880 ||5243 002
User band 10 3364 41 137 924 3 3 366 5243 003 ||5 380926
Inner guard band 10 4 41 164 3367 3370 5380927 [[5381090
Odter guard band 11 3 40 120 0 2 5767 168 ||5 767 287
sOi1 11 1 40 40 3 3 5767 288 ||5767 327
DDS1 11 1 40 40 4 4 5767 328 ||5 767 367
DNA 11 1877 40 75 080 5 1881 5767 368 ||5 842 447
User band 11 1469 40 58 760 1882 3350 5842 448 ||5901 207
PDOL3 11 8 40 320 3351 3358 5901 208 [[5901 527
Shi2 11 1 40 40 3 359 3 359 5901528 15901 567
DDS2 11 1 40 40 3360 3360 5901568 | 5901607
Inner guard band 11 4 40 160 3351 3354 5901608 | 5901767
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Table 16 — Logical format of Type RW media, Zones 12-26

RW Zone Numbers Sectors Number of Start End Track | Start PBA End PBA
Number | of Tracks | per Tracks | Sectors Track

Quter guard band 12 3 39 117 0 2 6291456 | 6291572

Middle WPC band 12 67 39 2613 3 69 6291573 | 6294 185

User band 12 3229 39 125 931 70 3298 6294186 | 6420116

Middle MFR band 12 50 39 1950 3299 3348 6420117 | 6422066

Middle RFQ.band 12 5 39 195 3349 3353 6422 067 | 6422 261

Inner guard band 12 4 39 156 3354 3357 6422262 | 6422447

Quter guargl band 13 3 38 114 0 2 6815744 | 68158437

User band 13 3345 38 127 110 3 3347 6815858 | 61942 947

Inner guard band 13 4 38 152 3348 3351 6 942 968, (6 943 119

Quter guargl band 14 3 37 111 0 2 7340082\ 7340142

User band 14 3339 37 123 543 3 3341 7340143 | 7463685

Inner guard band 14 4 37 148 3342 3345 7463686 | 7463833
Outer guargl band 15 3 36 108 0 2 7864 320 7 864 4237
User band 15 3333 36 119 988 3 3335 7864 428 | 7984 415
Inner guard band 15 4 36 144 3336 3339 7984416 | 7984 549
Quter guarfl band 16 3 35 105 0 2 8388608 | 8388712
User band 16 3327 35 116 445 3 3,829 8388713 | 8505147
Inner guard band 16 4 35 140 3330 3333 8505158 | 8505297
Quter guarfl band 17 3 34 102 0 2 8912896 | 8912997
User band 17 3321 34 112914 3 3323 8912998 | 9025911

Inner guard band 17 4 34 136 3324 3327 9025912 9 026 047
Quter guarfl band 18 3 33 99 0 2 9437184 | 9437282
User band 18 3315 33 109 395 3 3317 9437283 | 9546617
Inner guard band 18 4 33 132 3318 3321 9546 678 | 9546 809
Quter guarfl band 19 3 32 96 0 2 9961472 | 9961547
User band 19 3309 32 105°888 3 331 9961568 | 10 067 4b5
Inner guard band 19 4 32 128 3312 3315 10 067 456 | 10 067 5B3
Quter guargl band 20 3 31 93 0 2 10485760 | 10485 8p2
User band 20 3303 31 102 393 3 3305 10 485 853 | 10 588 245
Inner guard band 20 4 31 124 3 306 3309 10 588 246 | 10 588 3p9
Outer guarg band 21 3 30 90 0 2 11010048 | 11 010 1B7
User band 21 3297 30 98 910 3 3299 11010 138 | 11 109 047
Inner guard band 21 4 30 120 3300 3303 11109 048 | 11 109 1p7
Quter guargl band 22 3 29 87 0 2 11534 336 | 11 534 4p2
User band 22 3.291 29 95439 3 3293 11534 423 | 11 629 8p1
Inner guard band 22 4 29 116 3294 3297 11629 862 | 11629 977
Outer guargl band 23 3 28 84 0 2 12 058 624 | 12 058 7p7
User band 23 3285 28 91 980 3 3287 12 058 708 | 12 150 6B7
Inner guard band 23 4 28 112 3288 3291 12 150 688 | 12 150 7p9
Quter guarfl band 24 3 27 81 0 2 12 582912 | 12 582 9p2
User band 24 3279 27 88 533 3 3281 12582993 | 12671 5p5
Inner guard band 24 4 27 108 3282 3285 12671526 | 12671 6B3
Outer guard band 25 3 26 78 0] 2 13107 200 | 13 107 2F7
Inner WPC band 25 100 26 2 600 3 102 13107 278 | 13 109 877
User band 25 3117 26 81042 103 3219 13109 878 | 13190 919
Inner MFR band 25 50 26 1300 3220 3269 13190920 | 13192 219
Inner RFO band 25 5 26 130 3270 3274 13192 220 | 13 192 349
Inner guard band 25 4 26 104 3275 3278 13192 350 | 13192 453
Quter guard band 26 3 25 75 0 2 13631488 | 13631562
User band 26 2643 25 66 075 3 2645 13631563 | 13697 637
Lead-out band 26 5143 25 128 575 2 646 7788 13697 638 | 13 826 212
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19.2 Logical Format Layout

19.2.1 Lead-in band

The Lead-in band shall be used for positioning purposes only. See Tables 13 and 14 for detailed length and
location.

19.2.2 Manufacturer (MFR) Test bands

3 3 k. They are
provided to allow the media manufacturers to perform tests on the disk, including read and writg, calibration
op ntained in

thé Manufacturer Test bands may be used at the discretion of the media manufacturer. They)are intended for
quality tests by the media manufacturer and should not be used by drives.

19.2.3 Read Focus Offset (RFO) bands

THere shall be Outer, Middle, and Inner Read Focus Offset bands on each side\of the disk. See Tables 13 and
14 for detailed length and location. They allow drives to adjust the focus offset to the optimal read [conditions
for the current disk and for the current environmental conditions.

THe Read Focus Offset bands shall be recorded by the media manufacturer, and shall not be |written or
modified by the drive system. The recorded data marks shall satisfy the requirements specified in Clause 25.
All Read Focus Offset Sectors shall contain random data pattetns:

19.2.4 Write Power Calibration (WPC) bands

THere shall be an Outer, Middle, and Inner Writes Power Calibration band on each side of the|disk. See
Tgbles 13 and 14 for detailed length and location;

THey are provided for drives to optimize theirlwrite power and should not be used by media manufadturers.

Fgr Type RW media, the Tracks and\Sectors used for testing should be chosen from the Write Calibration
band in a random way, so as to ensure a gradual degradation of the entire Write Power Calibration| band due
toluse. Then each Track in this band will remain representative for the characteristics of the tracks in the User

Fgr Type WORM media;“\the Sectors should be used sequentially until depleted, at which point the disk

THe two SDI JTracks on each side of the disk, SDI-1 and SDI-2, See Tables 13 and 14 for locatiof; shall be
used for.recording Specific Disk Information. These SDI Tracks shall each consist of Sectors recorgled by the
same“modulation method and format as is used in the User bands. SDI Sectors shall not be remapped to
alterriate locations.

Both of the SDI Tracks shall be recorded by the media manufacturer, and shall not be written or modified by
the drive system. The SDI Tracks shall initially be recorded only in every fourth Sector. The media
manufacturer may use the three unrecorded Sectors between the recorded Sectors to allow for amendments
of the SDI data. Up to three amendments to the SDI can be made. The SDI Sectors for each amend shall
contain identical information, as defined in Annex .

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

The initial SDI shall be written in Sectors 0, 4, 8, 12, 16, 20, 24, 28, 32.
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Amend 1 shall be written in Sectors 1, 5, 9, 13, 17, 21, 25, 29, 33.

Amend 2 shall be written in Sectors 2, 6, 10, 14, 18, 22, 26, 30, 34.

Amend 3 shall be written in Sectors 3, 7, 11, 15, 19, 23, 27, 31, 35.

SDI Sectors shall be recorded with the four LBA Control bytes (P1) set as follows:

LBA = PBA + 80000000h.

19.2.6 Disk Definition Structure (DDS) bands
The two PDS bands on each side of the disk, Outer DDS band and Inner DDS band, shall beused for
recording |the Disk Definition Structure. The Outer and Inner DDS bands shall each consist-of” Sectgrs
recorded by the same modulation method and format as is used in the User Zone. See Tables; 13 and 14 for
detailed npmbers and location for detailed length and location.

The medig manufacturer shall record both of the DDS bands during the disk certification process

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.
The DDS pands shall initially be recorded only in every fourth Sector, as'shown hereafter.

The medig manufacturer may use the three unrecorded Sectors between the recorded Sectors to allow for
amendment of the DDS data. Up to three amendments to the DDS can be made. The DDS Sectors for each

amend shpll contain identical information.

The disk drive system shall use the latest amended DDS data, as determined by the Sectors that have been
written.

The initial[DDS shall be written in Sectors 0, 4, 8,12, 16, 20, 24, 28, 32.

Amend 1 $hall be written in Sectors 1, 5, 9,137 17, 21, 25, 29, 33.

Amend 2 $hall be written in Sectors 2( 6,°10, 14, 18, 22, 26, 30, 34.

Amend 3 $hall be written in Sectors'3, 7, 11, 15, 19, 23, 27, 31, 35.

DDS Sectprs shall be recorded with the four LBA Control bytes (P1) set as follows:
LBA = PBA + 80000000h.

DDS Sectprs shalknot be remapped to alternate locations.

The DDS Bectors shall be recorded with data bytes as specified in 20.5.

19.2.7 PDL3 band
The PDL3 band shall be used to record a redundant version of the two Primary Defect Lists (PDL1 and PDL2)

that are contained in the Defect Management Area. See Tables 13 and 14 for detailed length and location of
PDL3 band.
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19.2.8 User bands
The Data fields in the User bands are reserved for user written data. See Tables 13 and 14 for detailed length

and location. See Clauses 20 and 21 for a detailed layout of the User bands and the Defect Management
Area.

19.2.9 Lead-out band

The Lead-out band shall be used for positioning purposes only. See Tables 13 and 14 for detailed length and
location.

20 Layout of the User bands

20.1 General Description of the User bands

THe total data capacity of the User bands specified in 19.2.8 is just over 30 Gbytes)per side for bothl Type RW
and Type WORM disks.

20.2 Divisions of the User tracks

THe User tracks shall be divided into zones as a result of the ZCAY organization of the disk. Thefe shall be
27/ Data Zones numbered 0 to 26, both on WORM and RW media.

20.3 User Area

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

a Rewritable Zone (Type RW media), or

a Write Once Read Many Zone (Type WORM media).

THe User Area shall include oné:Defect Management Area (DMA). The DMA shall be located in Usgr Zone 11,
and shall consist of a contiguous block of PBA numbers.

THe User Area and DMA'shall include only the PBA numbers specified in the tables of 19.1.

20.4 Defect Management Area (DMA)

THe DMA is used to manage media defects found during initialization as well as defects found dynamically
during user-writes to the disk.

THe(BMA shall be divided into the follow sub-areas: Primary Defect List 1 (PDL1) Area, Secondary Defect List
(SDLyArea, Primary Spares Area (PSA), - Secondary Spares Area (SSA), the SOt Dupficate Pages (SDLDP)
Area, and Primary Defect List 2 (PDL2) Area.

Each sub-area shall immediately follow the preceding one except for PSA, SSA, and SDLDP Areas that shall
be preceded by a 1 Sector pad.

20.4.1 Primary Defect List (PDL) Area

The PDL Area shall store in the PDL Pages the list of defective Sectors found during media certification
(see 21.4).
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Three copies of the PDL (PDL1, PDL2, and PDL3) shall be written at media initialization time. The redundant
copies shall be used for recovery should any PDL Sector become damaged.

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

The size of PDL2 shall be:
2 * Rounded up (Number of Primary Defects / Number of Entries per PDL Page).
The size SHY, ATE O oudte wWice e TTUNTTOET O PODLC Pdge equiTed—o ePrimmary De

List, in thg event that some Sectors in this area may be defective. If certification is not performed,~or
defective Bectors are found during certification, 1 Sector shall be used for PDL2.

The PDLJ Area is not part of the DMA. PDL3 is recorded in a dedicated area located near the ifiner diameger
of Zone 11.

20.4.2 Secondary Defect List (SDL) Area

The SDL |Area shall store in the SDL Pages the list of defective Sectors found)during user data wrifes
(see 21.5).

The size qf the SDL Area shall be:

2 * Rounded up[(DMA Size - PDL1 Size - PDL2 Size - Estimated PSA Size - Pad Sectors) / Maxim{yim
Entrigs per SDL Page].

The size ¢f the SDL Area accommodates twice the number of SDL Pages required for the number of Sectgrs
remaining|in the SSA, in the event that some Sectors in thislarea may be defective.

For Type WORM media, a new SDL Page is recorded after each group of 250 Sectors (typical) has been
written intp the SSA.

The complete Secondary Defect List shall be-determined by reading the SDL Area and also scanning the SEA
for any S¢ctors that have not yet been recarded into an SDL Page.

20.4.3 SDL Duplicate Pages (SDLDP) Area

The SDLIDP Area shall store a\copy of the content of the SDL for recovery in the case of damaged SDL
Sectors.

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

20.4.4 Prjmary Spares Area (PSA)

The PSA ghall 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 bands and the PSA. The estimated
PSA size shall be defined as the number of Sectors required to relocate the primary defects in the User bands.
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 bands, 1 Sector shall be used for the PSA.

20.4.5 Secondary Spares Area (SSA)
The SSA shall contain Sectors automatically relocated during writing (See Table 17).

The SSA size shall be equal to the size of the DMA minus the size of all other sub-areas and the pad Sectors.
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Table 17 — Defect Management Area layout

TE 1

Location Contents Reserved Area Size
Start PBA = (1) @) Actual number of Sectors used in writing
PDL1 PDL.
At least 1 Sector shall be used.
spL®@ 2 * Rounded up [(DMA Size - PDL1 Size -
PDL2 Size - Estimated PSA Size - 3 Pad
Sectors) / Maximum Entries per SDL Page]
Pad Sector 1 PBA
@) PSA = Number of defective Sectors found\in
PSA Zones and PSA during initialization.
DMA At least 1 Sector is used for the PSA)area.
Pad Sector 1 PBA
(Defect
ssA®@ DMA Size - All other constructs and pad
Management Sectors within DMA
Area) Pad Sector 1 PBA
spLmp®@ Same size as SDL
@ 2 * Rounded up (Number of Primary
PDL2 Defects / Number of Entries per PDL Page).
End PBA =

Ableast 1 Sector shall be used.

This area has the indicated dedicated PBA;area on the disk. The actual start PBA of valid data fi

vever, is indicated in the DDS. The start PBA in_this’table and the start PBA given in the DDS may be diff

br this area
brent 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 structyre points to

thg

N(
Sp

2(
Th

en
De

—
Q)

TE 2

first valid (“good”) PBA in this area.

The actual Start and End RBAs for the structures are recorded in DDS and may differ from the reserved

hces listed above.

.5 Disk Definition Structure (DDS)

e DDS shall consist-of-a table with a length of 1 Sector. It specifies the location of the defect mgnagement

tities, provides information about the drive that wrote it, and provides information concerning $econdary
fect List (SDL)¢age handling. The DDS shall be recorded as specified in 19.2.6.
ble 18 specifies the format of a DDS Sector.
Table 18 — DDS Sector format
R\J/fn Caontents
0-1 DDS Identifier (A5A5h)
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)
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Table 18 — DDS Sector format (concluded)

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 PDL2 (MSB-LSB)(PBA)
90-93 End of PDL2 (MSB-LSB)(PBA)
94 PDL2 Valid Flag
95-110 PDL2 Good Sector Bitmap
111-114 Start of SDL Duplicate Pages (MSB—-L-SB)(PBA)
115-118 End of SDL Duplicate Pages (MSB=LSB)(PBA)
119-122 Start of PDL3 (MSB-LSB)(PBA)
123-126 End of PDL3 (MSB-LSB)(PBA)
127 PDL3 Valid Flag
128-143 PDL3 Good Sector Bitmap
144-145 Disk Reformat Gount (MSB—LSB)
146-147 Host Sector Size (MSB-LSB)
148 Format {n Progress Flag
149-8 189 Unspecified
8 190-8 191 BDS CRC (MSB-LSB)
The DDS|Format Revision,-Vendor Identification, Product Identification, Product Revision, and Drive Sefial
Number figlds shall contain“implementation specific information that is ignored for the purposes of interchange.
The Start pof PDL X\fields shall contain the PBA of the first good block in the corresponding PDL. In the event
that the fifst page.of a PDL set cannot be written, (7FFFFFFFh) shall be used, as the starting PBA and the
Valid Flag|shall be set to 0.

The End of PDL X fields shall contain the PBA of the last good block in the corresponding PDL.

The PDL X Valid Flag fields shall contain a 1 when the corresponding PDL is valid and a 0 when invalid. All
other values for the Valid Flag field are illegal.

The purpose of the PDL X 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.

Example: A 20-page PDL spans 25 Sectors, where the 3%, 6™, 9", 10", and 22™ Sectors are bad. The
bitmap for this scenario is: DBh 3Fh FBh 80h 00h 00h 00h 00h 00h 00h 00h 00h 00h 00h 00h OOh.
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For Type RW media, the Disk Reformat Count shall be set to zero for the first format, and incremented by one

on each reformat of the disk. For Type WORM media, the Disk Reformat Count shall be set to zero.

The DDS CRC shall be calculated as specified in Annex J.

20.6 Rewritable (RW) Zone

Type RW disks shall have a Rewritable Zone. The Rewritable Zone is intended for writing and rewriting of

user data. The Rewritable Zone shall extend over the entire User Area as defined in 20.3.

20.7 Write Once Read Many (WORM) Zone

Type WORM disks shall have a Write Once Read Many Zone. The Write Once Read Many Zone i
for one time writing of user data. The Write Once Read Many Zone shall extend over the'eéntire Us

tification. A Linear Replacement Algorithm handles defective Sectors found after initialization,
mber of Sectors on a side of the disk replaced by the Sector Slipping Algorithm shall not exceeg
mber of DMA Sectors. The total number of Sectors on a-side of the disk replaced by both algori
exceed the number of DMA Sectors.

.1 Initialization of the disk

ring initialization of the disk, the DMA is partitioned and the DDSs and PDLs are recorded prior
of the disk. The User Area is divided inte' Zones, each containing only Data Sectors. Media in
include a certification of the Rewritable- Zones and the Write Once Read Many Zones, whereby
ctors are identified and skipped.

r Type WORM disks only a_single initialization is allowed. Once the DDSs and PDLs are re
icates that the disk is initialized and no further initialization is permitted. For Type WORM media,
he Write Once Read Many Zones, the PSA, the SSA, the SDL, and the SDLMP 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 20.2.5.

THe PDLs shall be recorded in the areas defined by 19.2.7 and 20.4. The contents of the PDLs and
specifiedin21.4 and 21.5.

5 intended
br Area as

nt scheme
ws media
nd during
The total
d half the
thms shall

to the first
itialization
defective
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bll Sectors
lank state
hall be in

SDLs are

21.2-Certification

If the disk is certified, the certification shall at a minimum be applied to all Sectors of the RW and WORM
Zones in the User Area. This standard does not state the method of certification. It may involve, erasing,
writing, and reading of Sectors. The Slipping Algorithm (see 21.2.1) shall handle defective Sectors found

during certification. Defective Sectors shall not be used for reading or writing in the User Area.

21.2.1 Slipping Algorithm

The slipping algorithm shall be applied across each Zone of the disk if certification is performed.
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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 Zone, thus causing a slip of
one Sector towards the DMA. In the case where a Sector slips out of a Zone, with the exception of the last
Zone before the DMA, the replacement Sector shall be the first Sector of the next Zone, and so causes a slip
of one Sector towards the DMA. Sectors slipping out of the Zone immediately before the DMA are slipped into
the PSA. The slip count will increase as the PBA increases.

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 Zone, thus causing a slip of
one Sector towards the DMA. In the case where a Sector slips out of the beginning of a Zone, with the

a ha ana—afta ha D A tha ranlacaona o anta ahba ha ha- lac anta a = racad

O O a - O - o - O P v'lg

so causes a slip of one Sector towards the DMA. Sectors slipping out of the Zone immediately-after
the DMA gre slipped into the PSA from the tail end. The slip count will increase as the PBA decreases;

Table 19 $shows a simplified example of the Slipping algorithm for a greatly shortened PBA range 6ver several
Zones including the DMA and PSA.

Table 19 — Sector Slipping Algorithm example
Zone 0 Zone 1 DMA-PSA Zone 2 Zone 3

PBA| O | 1|2 |[10|11]12|20|21]|22|23 |30 |31%32 |40 |41 |42

LBA | O 11213 4 15|67 8NH9 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.

21.2.2 Linear Replacement Algorithm

Defective Sectors found subsequent to certification are handled using the Linear Replacement Algorithm.
The defective Sector shall be replaced by the first available Sector in the SSA.

If a replagement Sector is found to be defective, it shall be replaced by the next available spare Sector. The
next availgble spare Sector.does not have to be the next PBA. The address of the defective Sector shall pe

recorded n 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.

The addrdsses of Sectors already recorded in the PDL shall not be recorded in the SDL.

If a repladement 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.

21.3 Write procedure

When writing data in the Sectors of a Zone 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 Slip 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.
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For Type WORM after initialization, all sectors in the User Area shall be in the blank state. Erasing of Sectors
on Type WORM media is not permitted. If the Sector has been written, a write operation is not permitted.

During write operations, Sectors shall always be recorded with CRC, ECC, and Control Record information as
specified by this standard.

21

Th

.4 Primary Defect List (PDL)

e 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 Physical Block Addresses (PBA) of the defective Sectors, identified af\nitialization, in ascend
a vendor unique defect code for each defective Sector,

the drive serial number of the drive that found each defective_Sector.

ling order,

Tgble 20 shows the PDL byte layout. All remaining defect entries in the last page of the PDL shal|l have the
PBA set to (TFFFFFFFh), the Defect Cause set to (FFh), and*the Drive Serial Number set to (FFFFFFh). If no
defective Sectors are detected, the Number of Defective Sectors field shall be set to Zero.
Dudring initialization, a PDL shall be recorded; this PBL may be empty.
THe PDL Format Revision, Vendor Identification, Product Identification, Product Revision, and Dtfive Serial
Number fields shall contain implementation“specific information that is ignored for the purposes of interchange.
THe PDL Format Revision is used to specify the format of the unspecified bytes in the PDL Page.
THe PDL CRC shall be calculated as specified in Annex J.
When writing a PDL Page, thé control record LBA shall be set to the PBA + (80000000h).
Table 20 — Primary Defect List Page format
Byte Contents
0—1 PDL Identifier (0001h)
2 PDL Page Format Revision
3-10 Vendor Identification (MSB-LSB) (ASCII)
11-26 Product Identification (MSB-LSB) (ASCII)
27-30 Product Revision Level (MSB-I SB)(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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Table 20 — Primary Defect List Page format (concluded)

8 182-8 185

1000™ Defective Sector (MSB—LSB)(PBA)

8 186 1000™ Defective Sector Defect Cause
8 187-8 189 1000™ Defective Sector Drive Serial Number (MSB-LSB)
8 190-8 191 PDL CRC (MSB-LSB)

21.5 Secondary Defect List (SDL)

The SDL

initializatia

— thefo

rmat revision of the SDL Page,

— information about the drive type that wrote the SDL Page,

— asSDh

| Page sequence number,

— the niimber of entries in the SDL Page,

— the P
— theP

— aven

hysical Block Address (PBA) of the first Sector in the SSA that is covéred by the SDL Page,
BA of each defective Sector,

dor unique defect code for each defective Sector,

— the dtive serial number of the drive that found each defective;Sector,

— PBA

— count

Table 21
(TFFFFFR

bf the first write attempt for this page,

of the number of times this page has been updated (shall be set to Zero for Type WORM media).

Table-29— Secondary Defect List Page format

is used to record the addresses of data and spare Sectors, which have become defectiveCafter
n and those of their respective replacements. The SDL shall consist of bytes specifying:

shows the PDL byte layout. All unused defect entries in an SDL Page have the PBA set|to
Fh), the Defect Cause set to (FFh);"and the Drive Serial Number set to (FFFFFFh). Defective SEA
Sectors shall be recorded in the SDL Page.in-the same manner as unused Sectors.

70

Byte Contents
0-1 SDL Identifier (0002h)
2 SDL Page Format Revision
310 Vendor Identification (MSB-LSB)(ASCII)
11-26 Product Identification (MSB-LSB)(ASCII)
27-30 Product Revision Level (MSB-LSB)(ASCII)
31-34 Drive Serial Number (MSB-LSB)
35—-36 SPBEPage-NumberMSB—L-5B)
37-38 Number of PBAs in this Page (MSB-LSB)
3942 First Spare in this Page (MSB-LSB)(PBA)
43-46 Page Origin PBA
47-48 Page Update Count
49-189 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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Table 21 — Secondary Defect List Page format (concluded)

8 182-8 185 1000™ Defective Sector (MSB—LSB)(PBA)

8 186 1000™ Defective Sector Defect Cause

8 187-8 189 1000™ Defective Sector Drive Serial Number (MSB-LSB)

8 190-8 191 SDL CRC (MSB-LSB)

Th
N
Th

Sl
in

Th
de
Si

Es
fie

Type RW and Type WORM. On Type WORM media, an SDL‘Page shall only be written when the

de

TH

TH

W

Section 4 — Characteristics of embossed information

22
TH
re
Sp
272

Al

e SDL Format Revision, Vendor Identification, Product Identification, Product Revision,-and D
mber fields shall contain implementation specific information that is ignored for the purpeses of in
e SDL Format Revision is used to specify the format of the unspecified bytes in the SDL Page.
DL Pages shall be generated in ascending order by the contents of the First Sparetin this Page fie
a given SDL Page shall be in ascending order ,( by replacemer
e replacement PBA for a given defective PBA is computed by determining\which defect entry cg
fective PBA and taking the index, starting at zero, of that entry and adding it to the contents
are in this Page field.

ch SDL Page shall contain space for 1000 defect entries, however the Maximum Entries per
d in the DDS dictates the maximum number that may be uséd: This number may be different

fect entries is equal to the maximum specified in the DDS.
e SDLMP area shall contain a copy of each completed-SDL Page.
e SDL CRC shall be calculated as specified in Annex J.

hen writing an SDL Page, the control recard)LBA shall be set to the (PBA + 80000000h).

) Method of testing
e format of the embosSsed information on the disk is defined in Clauses 13 to 15. Clause 23 sp

uirements for¢the”signals from the embossed grooves, as obtained when using the Refere
ecified in ClaGse™.

.1 Environment

signals specified in Clause 23 shall be within their specified ranges with the cartridge in any envi

rive Serial
terchange.

Id. Entries
t PBA.
ntains the
f the First

S5DL Page
for media
nhumber of

bcifies the
nce Drive

onment in

th

range of attowed operatingenvironments defimedm8:1:2:

22.2 Use of the Reference Drive

All signals specified in Clause 23 shall be measured in the indicated channels of the Reference Drive. The

dri

ve shall have the following characteristics for the purpose of these tests.

22.2.1 Optics and mechanics

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

©l
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22.2.2 Re

ad power

The read power shall be 500 yW + 30 yW for Type WORM media.

The read power shall be 420 yW + 20 yW for Type RW media.

22.2.3 Re

ad Channel

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

22.2.4 Trhcking

During the
than

€max
from the r
©€max

from the ¢

22.2.5 AXial focus offset optimization

The axial

22.3 Defiinition of signals

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

entre of a Groove Recording Track.

measurement of the signals, the focus of the optical beam shall have an axial deviation of hot mare

axial) = 59 nm

radial) = 14 nm

ocus offset shall be adjusted for the measurement of all embossed signals.

Figure 24 [shows the signals specified in Clause 23.
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 fromtthe outputs of the split photodiode detector H of the Reference Drijve
(see 9.1).
Beam
on groove )y~
SUM= I1+ 15
SUM max = (I1 + 12) max SUM min = (11 + 12) min
FES=+H—"1> '

Figure 24 — Signals from grooves in the Radial Tracking Channel
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23 Signals from grooves

The two signals considered in this clause shall be the SUM signal (/1 + ) and TES signal (/1 - ) (see
Figure 24).

23.1 Ratio of SUM max and SUM min signals on groove

The SUM signal on track when the light beam is following a groove in the Formatted Zone shall meet the

fol

lowing requirement:

TH
m

TH
m

TH

wh
Th

23

A

(I1 + /2) max/ (/1 + 12) min < 1,15

.2 Normalized tracking error signal

e normalized tracking error signal TESnorm: (/1 - I5) / (11 + I2) low-passed below theswobble frequg
pet the following requirements in unrecorded, grooved areas:

0,24 < TESnorm pp < 0,39 for Type WORM media

0,36 < TESnorm pp < 0,50 for Type RW media

.3 Normalized wobble signal

e normalized wobble signal NWS: wobble pp / TES pp.low-passed below the wobble frequ
bet the following requirements in unrecorded, grooved areas

0,33 < NWS < 0,48 for Type WORM media

0,20 < NWS < 0,33 for Type RW media

3.4 Phase depth
e phase depth of the grooves equals

nxd
x 360°

A

ere n is the index-of refraction of the cover layer, d is the groove depth, and A is the wavelength g
e phase depth.shall be less than 90°.

.5 ADIPerror rate

Segtor address shall be failed if it does not have at least 3 of 5 matching Track numbers a

mftching Sector numbers with valid ADIP parity.

ency, shall

ency shall

f the laser.

nd 2 of 3

The ADIP error rate shall be < 0,1%.
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Section

5 — Characteristics of the recording layer

24 Method of testing

Clauses 24 and 25 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

Drive.

Clauses 2

values, cdlled defects, can cause write or erase problems. These defects are covered in section 6.

24.1 Eny

All signals
the range

24.2 Refierence Drive

The write,
the Referd

24.2.1 Oy
The focus
24.2.2 Re
The read

The read

24.2.3 Rdad Channel

The Refefence Drive shall have a Read Channel that can detect the Phase Change marks in the recordi

layer. Thig

24.2.4 Tracking

During the
than

4 and 25 specify only the average quality of the recording layer. Local deviations from the specifi

rfironment

in Clauses 24 and 25 shall be within their specified ranges with the cartridge in any environment
of allowed operating environments defined in 8.1.2 except where otherwise nioted.

rewrite, and erase tests described in Clauses 24 and 25 shall bermeasured in the Read Channel
nce Drive. The drive shall have the following characteristics for.the purpose of these tests.

tics and mechanics

ed optical beam shall have the properties defined in9.2. The disk shall rotate as specified in 9.5.

ad power
power shall be 500 yW £ 30 pW for Type WORM media.

bower shall be 420 yW + 20 yW forType RW media.

Channel shall have-anh implementation equivalent to that given in 9.4.

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

ed

n

of

axial) = 59 nm

€max

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

€max (radial) = 14 nm

from the ¢

74

entre of a Recording Track.
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24.3 Write conditions

24.3.1 Write pulse and power waveform

For Type RW and Type WORM media, marks are recorded on the disk by pulses of optical power (see

Annex L) 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
measuring the laser power will minimize the accumulation of pulse width and pulse amplitude-t
Pylsed operation also enables evaluation of higher laser powers than allowed by the continuous po
of the laser (see also Annex V).

24.3.2 Write pulse power and pulse timing determination

THe media manufacturer shall determine the value of the write pulse power levels and pu
parameters for all Data Zones.

Fqar this purpose non-user tracks to the internal diameter of the Zones boundaries shall be used.

THese write parameters recorded in the SDI Sectors shall gen€rate written data that complie
requirements of Clause 27.

THe maximum pulse power level used for recording on any.disk at any radius shall not exceed 12 m

24.4 Erase power for Type RW media

method of
blerances.
wer rating

se timing

5 with the

V.

Fgr Type RW media, marks can be erased from\the disk by a constant optical power. The erase opfjcal power

Pdr is also used between write pulses for difect overwriting of the Recording field. The erase po
optical power required for any given track_at the entrance surface to erase or direct overwrite ma
ageording to 24.3.

THe ratio of erase power level Pgg to the write first pulse level Py for recording is recorded in the S
for each Zone at the test rotational speed.

THe erase power for any,disk at any radius shall not exceed 7 mW.

24.4.1 Erase powerdetermination

THe media manufacturer shall determine the erase to write power ratios that are recorded in the S[
THe erase power is the optical power level for the given radius and rotational speed that is sufficien

wer is the
'ks written

DI Sectors

| Sectors.
t to erase

or|direct ‘everwrite the current track, without damaging the recording layer or erasing data on th¢ adjacent

trackst

25 Write characteristics

25.1 Mark polarity

The Phase Change marks shall be 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 19.2.5).
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25.2 Resolution

I is the peak-to-peak value of the signal obtained in the Read Channel from 8T marks and 8T spaces (see

Figure 25) written and read under any of the conditons given in 24.3 and 24.2.
A 8T is the longest interval allowed in the recording field of a Sector.

Iy is the peak-to-peak value of the signal obtained in the Read Channel from 3T marks and 3T spaces (see
Figure 25) written and read under any of the conditons given in 24.3 and 24.2.
A 3T is the shortest resolvable interval allowed by the RLL(1,7) code in the recording field of a Sector.

The resoldition /I / /| shall not be less than 0,15 within any Sector.

8T marks and spaces 3T marks and spaces i?rTmarks and spaces

T _']ﬁ ___________________ r _____________________ .

h NNAN\NN\N/N | ./ "}H'i

Figure 25 — Definition of I, and Iy for resolution. measurement

25.3 Nanrow-Band Signal-to-Noise Ratio

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

— Writg a series of 3T marks followed by 3T spaces.inithe Data field of a series of Sectors at a frequencyf fy
of the highest resolvable frequency allowed by the RLL(1,7) code for each Zone. The write conditigns
shall pe as specified in 24.3.

— Read the recording fields with the Read.Channel under the conditions specified in 24.2 using a spectrym
analyizer with bandwidth of 30 kHz. Measure the amplitudes of the signal and noise at frequency| fg

indicated in Figure 26.
The Narrgw-Band Signal-to-Noise \Ratio shall be

Signal level
NBSNR = 20 log4g

Noise level

The NBSNR shallbe greater than 42 dB for all Zones in Type WORM media and 44 dB on Type RW medi
using the pptical'system as defined in 9.1.

a
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Amplitude

Signal level
A /

Noise level

23.4 VTE

Fg
in

TH

Fa
of

v
TH
TH
TH

TH

25

TH

tr:jn 100 bytes in error in one Sector. The optimum power for writing shall be established as rho

T

y Frequency

fo

Figure 26 — Amplitude versus frequency for the Phase Change signal

r Type WORM media the Optimum Recording Power is definedvas that producing minimum VTE,
0.4.

e Optimum Recording Power for Type WORM media shall be < 8,0 mw.

r Type RW media the Optimum Recording Powet:is determined by measuring Byte Error Rate as
power. The threshold writing power shall be determined as the minimum power that writes data

ue where rho shall be defined in Bytes 490 51 of the SDI.

e Optimum Recording Power for Type' RW media shall be < 9,0 mw.

e VTE at Optimum Recording:Rower shall be < 7 for type WORM media.

e VTE at Optimum Recording Power for type RW media at the inner diameter shall be < 7.

e VTE at Optimum Recording Power for type RW media at the outer diameter shall be < 10.

.5 Rewrite cycles for Type RW media

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

25.6_Cross Erase and Crosstalk

s defined

a function
with less
times this

Cr

©l

oss Erase and Crosstalk characteristics shall be tested as follows:
Select any group of three adjacent tracks n-1, n and n+1 in the Formatted Zone

e Write the data fields of track n at X% of nominal write power;

e Write the data fields of tracks n-1 and n+1 (ten times for Type RW media) at Y% of the nominal write

power,;

e Read the Sectors of track n.
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— Repeat the above test for (X,Y) = (85%,115%), (90%,110%), (95%,105%), (110%,115%), (115%,115%)
using new tracks for each recording condition.

The average Byte Error Count measure on track n for each condition of centre and adjacent track powers
shall be < 40.

25.7 Erase ratio

The erase ratio for 3T marks and spaces shall be measured as follow:

— Writgl a series of 3T marks followed by 3T spaces in the Data field of the sectors on Recording Track| at
the frequency specified for each band in the Formatted Zone. The write conditions shall be as spegcified in
24.3.

— Read the recording fields with the Read Channel under the conditions specified in 24.2 using a spectrwm
analyzer with bandwidth of 30 kHz. Measure the amplitude of the signal at frequency. fy indicated|in

Figure 26.

— Erasqg the Recording Track with one d.c. pass using the optimum erase power as\specified in 24.4

— Read the recording fields with the Read Channel under the conditions specified in 24.2 using a spectrym
analyzer with bandwidth of 30 kHz. Measure the amplitude of the signal at frequency fy indicated|in
Figurge 26.

The diffgrence in amplitude between the written and erased signals shall be lower than
- 28 dB.

25.8 Read power damage

Recorded|data shall not become damaged due to the repetitive reading of Sectors. Media shall be tested
against repd power damage for tracks in the innermast band at the test rotational speed. Media shall be tested
for read ppwer damage as follows:

— Several Sectors shall be written on the\tracks of the innermost band according to 24.3. Sectors shall pe
selegted which are verified as correctable with less than 10 byte errors per Sector using the ECC Jas
defingd in annex G.

— The tead power shall then-be.increased to 10% above nominal read power for the appropriate media
type.| The disk shall make,+' 000 000 revolutions while remaining on a single Recording Track which
contgins the selected Sectors.

— Afterjall test revalutions have completed, the read power shall be returned to the nominal power level. All
seledted Sectors, shall be verified as correctable with less than 10 byte errors per Sector.

Section|6-= Characteristics of user data

26 User data — Method of testing

Clauses 27 and 28 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 data 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 tests shall be performed on the Reference Drive.

Whereas defects are disregarded in Clauses 24 and 25, they are included in Clauses 27 and 28 as
unavoidable deterioration of the read signal. The severity of a defect is determined by the correctability of the
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ensuing errors by the error detection and correction circuits in the Read Channel defined below. The
requirements in Clauses 27 and 28 define a minimum quality of the data, necessary for data interchange.

26.1 Environment

All requirements specified in Clauses 27 and 28 shall be within their specified ranges with the cartridge in any
environment in the range of allowed operating environments defined in 8.1.2. It is recommended that before
testing, the entrance surface of the optical disk shall be cleaned according to the instructions of the
manufacturer of the disk.

26.2 Reference Drive

All requirements specified in Clauses 27 and 28 shall be measured in the Reference Drive! The frive shall
have the following characteristics for the purpose of these tests:

26.2.1 Optics and mechanics
THe focused optical beam shall have the properties specified in 9.2. The disk shall rotate as specified in 9.5.
26.2.2 Read power

THe read power shall be 500 yW + 30 pW for Type WORM media.
THe read power shall be 420 yW + 20 pW for Type RW media.
26.2.3 Read Channel

THe Read Channel shall be as specified in 9.3.

26.2.4 Tracking

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

€max (@xial) = 59 nm

frgm the recording layer,cand it shall have a radial deviation of not more than

€max (radial) = t4nm
frgm the centre,of a Recording Track.

26.2.5 Error correction

Carrection of errors in the data bytes shall be carried out by an error detection and correction system based
on the specifications of Annex G.
27 Minimum quality of a Sector

This clause specifies the minimum quality of data of a Sector as required for interchange of the data contained
in that Sector.

A byte error occurs when one or more bits in a byte have a wrong setting, as detected by ECC and/or CRC
circuits.
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27.1 Preformatted data
The wobble signal shall comply with the requirements of 23.3.
27.2 User-written data

27.2.1 Recording field

When the Preambile field is recorded, it shall start 6540 Channel bits + 12 Channel bits after the first Channel
bit of WAMEA Qynr‘1 Erame for Typn WORM media

When the|Preambile field is recorded, it shall start 6256 Channel bits - 12 / + 267 Channel bits afterthe first
Channel hit of WAMFA Sync1 Frame for Type RW media.

27.2.2 Byfte errors

The user |written data in a Sector shall not contain any byte errors that cannot be corrected by the erfor
correction|defined in 16.7.3.

28 Datq interchange requirements

A disk off¢red for interchange of data shall comply with the following requirements.

28.1 Tracking

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

28.2 User-written data

Any Sectdr written in the User Zone that does noticomply with 28.2 shall have been replaced according to the
rules of the Defect Management as defined in‘Clause 21.

28.3 Quality of disk

The qualify of the disk is reflected.ih the number of replaced Sectors in the User Zone. This Internatiopal
Standard pllows a maximum number of replaced Sectors per side (see Clause 21).
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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

di

A

stribution.

1 Definition

THe particle count shall not exceed a total of 3 500 000 particles per cubic metre of a size 0,5 ym and larger.

THe statistical average particle size distribution is given in Figure A.1. Class 100-000 means that 3 500 000
particles per cubic metre of a size of 0,5 ym and larger are allowed, but only'25“000 particles per cuibic metre

of

It
te

number of samplings is taken.

Al2Test method

a size of 5,0 ym and larger.

shall be recognized that single sample distribution may deviateyfrom this curve because qf local or
porary conditions. Counts below 350 000 particles per cubic{metre are unreliable except when a large

FQr particles of size in the range of 0,5 um to 5,0 yim, equipment employing light-scattering principlgs shall be
used. The air in the controlled environment issxsampled at a known flow rate. Particles contained in the

S

pled air are passed through an illuminated sensing zone in the optical chamber of the instrument. Light

scpttered by individual particles is received by a photo detector that converts the light pulses intq electrical
current pulses. An electronic system relates the pulse height to particle size and counts the pulseq such that

th

number of particles in relation to particle size is registered or displayed.

©l
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Number of particles per m*
greater than or equal to
the stated particle size

faWaVaVal

400-00
UV UUVU UUU

10 000 000

1 000 000

100 000

10 000

1000 \
100

0,1 05 1 & 10 100 1000

Particle size (um)

Figure A.1 — Particle size distribution curve
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Annex B
(normative)

Read Channel signal equalization

B4 Read-Channelanalogequalization

THe Read Channel signal shall be equalized by an analog pre-equalizer.

THe analog pre-equalizer shall be a 7-pole linear phase with equiripple error of 0,05° low-pass filter with a -
3db cut-off frequency of half the Channel clock frequency. The transfer function of the,filter shall be:

- 0,755 + 1.31703 2.95139 5.37034 0.86133

s+ 1,68495s + 1,31703 s+ 1,54203s + 2,95139 s + 1,14558s + 5,37034 s +(0,86133

where the transfer function is normalized to w = 1 rad/sec and
s=iw, w=2mf, i= \/——1

THe corresponding frequency characteristics are shown in Figure B.1.

Gain (db)
5 Q\U
0 ———(

EN

5 <D ~
-10
O\
Q)
-15

_\\CQU
L

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Normalized frequency (frequency / Channel clock frequency)

Figure B.1 — Frequency characteristics of the analog equalizer
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The analog equalizer shall comply with the following requirements:

Gain variation < + 1,0 dB for normalized frequency < 1,0,

Group delay variation < + 0,025 Channel clock period for normalized frequency < 0,5,

B.2Read Channel digital equalization

The read signal shall be additionally equalized by a digital 21 tap transversal filter. The tap coefficients shall

be calculgted using a Least Mean Square (LMS) algorithm. The coefficients shown in Table B.1 shall be used
for all media compliance testing, and as the initial condition for the adaptive equalizer. The corresponding
frequency|characteristics of the digital equalizer are shown in Figure B.2.
Table B.1 — Coefficients for media test condition
Transversal Filter Tap Equalizer Coefficient 8 bits signed value-- 128 to 127
- 10T 0,00000 0
- 9T 0,00000 0
- 8T 0,00000 0
-7T 0,00000 0
- 6T 0,00000 0
-5T 0,00000 0
-4T 0,00000 0
- 3T 0,00000 0
- 2T - 0,25000 -32
-1T 0,25000 32
0 0,99219 127
1T 0,25000 32
2T - 0,25000 -32
3T 0,00000 0
4T 0,00000 0
5T 0,00000 0
6T 0,00000 0
7T 0,00000 0
8T 0,00000 0
9T 0,00000 0
+6F 6766666 6

T = Channel clock period
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Gain [dB]

-80 \
0.0 0.1 0.2 0.3 A’\@A 0.5 0.6 0.7 0.8 0.9 .0
\O Normalized Frequency
N
‘\\0
Figure B.2 — Frequency characteristics of the digital equalizer
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Annex C
(normative)

Edge distortion test

C.1Purpese

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.

C.2Distprtion gauge construction

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

C.3Distprtion gauge dimensions
The dimensions shall be as follows (see Figure C.1):

A =|155,0 mm

B

136,0 mm = 0,1 mm

O
1l

10,0 mm £ 0,1 mm

O
I

11,40 mm £ 0,01 mm

m
1l

11,60 mm min.

C.4Reqliirement

When the| cartridge is Jinserted 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.
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03-0019-A

Figure C.1 — Distortion gauge
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Annex D
(normative)

Compliance test

hto a plane.

D.2Refgrence surfaces

The locati

D.3 Conjpliance gauge

The test ¢
to the su
Figures D

2 and D.3):

122,0 mm + 0,2 mm

F4,0mm=*0,5mm

130,0 mm = 0,5 mm

£ 101,0 mm = 0,5 mm

E 6,50 mm = 0,01 mm

+ 0,00 mm

= 4,00 mm

- 0,02mm
5,50 mm.£0,01 mm

= 1,0 mm £ 0,1 mm

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

auge consists of a base plate on which four posts P1, P2, P3y"and P4 are fixed so as to correspond
faces S1, S2, S3, and S4 respectively (see Figure D:1).*The dimensions are as follows (see

a0
<, U ITTINTT TTTdA.

After assembly, the upper annular surfaces of the four posts shall lie between two horizontal planes spaced
0,01 mm apart.

D.4Test

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.
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Under the conditions of D.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.

03-0021-A
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Figure D.2 — Location of the'posts
Dy,
H,
I v
! f ¥
| |
| |
| |
| |
~ |
' |
|
< D, » < D, P
P3, P4 P1, P2

03-0024-A

Figure D.3 — Detail of the posts
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Annex E
(normative)

Cartridge electro-static discharge test

1 Iesl- nrocadurea
tprocaurec

e test procedure shall use the following steps:
Acclimate test cartridges at 10 % relative humidity for at least 12 hours before testing,
Remove all charge from the test cartridge using ionized air.
Mount the cartridge in the fixture shown in Figure E.1.
Apply 1,00 kV to the charge plate.
10 seconds + 1 second after applying 1,00 kV, remove the voltage’source (charge plate is floatipg).
Measure the decay time defined as the time required for the charged plate voltage to decay 5 % to 950 V.

or to testing a cartridge, ensure there is a non-ionizing environment by performing steps 4—6 aboype with no
rtridge present. Decay time with no cartridge shall be-larger than 100 seconds.

2 Specification

e decay time shall be smaller than 10seconds 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 | |
I 1

[ I O

8 mm

CHARGED PL ATE

©l

ANALYZER

1

3 Conductive material

03-0025-A

Figure E.1 — Cartridge electro-static discharge test fixture
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Annex F
(normative)

Test method for measuring the adsorbent force of the hub

F.1 Purpese

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

F.2 Dimensions

The test flevice (see Figure F.1) consists of a spacer, a magnet, a back yoke, and.a centre shaft. The
dimensior]s of the test device are as follows:

Dgq £ 8,0 mm + 0,1 mm
D¢ + 20,0 mm £ 0,1 mm
Df4 19,0 mm max.

+ 0,0 mm
Dg = 3,9 mm

- 0,17mm
He # 0,40 mm + 0,01 mm

Hq £ 1,2 mm (typical, to be adjusted to-meet the force requirement of F.4)

F.3 Material

The matetial of the test device-shall be:

Magnet : Any,magnetizable material, typically Sm-Co
Bagk yoke “Any suitable magnetizable material

Sp4cer : Non-magnetizable material or air gap
Centreshaft—: Non-magnetizable material

F.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 F.2), and the adsorbent force of this plate at the point H, = 0,4 mm when

spaced from the magnet surface shall be 9,5 N + 0,6 N.
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Dn=7,0mm+0,1 mm
Dj =22,0 mm £+ 0,1 mm

He =2,0 mm £ 0,05 mm

F.5 Test condition for temperature

T

: NHH ool lo H + A P o . I |
1S CUTTUTUUTT STTAall VT as SpTulllicu T O T.T.

Hub

Mg NN BRI NN\
Back yoke/ W . % ' '\ ////////// Spacer
< g(: u\ Centre shaft

03-0017-A

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

L Vi

ry
Dy
- D, »
J He

\4

<
«

03-0014-A

Figure F.2 — Calibration plate of the test device
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Annex G
(normative)

Interleave, CRC, ECC for the Data field

G.1Interleave

The different bytes recorded on the disk for each Sector with 8192 data-user bytes shall be designated jas
follows

D, dre user data bytes

Pg,rgre Control bytes (See 16.7.4)
Cx dre CRC check bytes

Es ¢ gre ECC check bytes

These bytes shall be ordered in a sequence A, in the order in which they shall be recorded on the disk. The
order of nlof D, is the same as that in which they are input from the interface. Depending on the value of|n,
these elements are

for 1|1<n<8192 : Ap=D,
for 8(193<n<8204 : A, =Py,
for 8|1205<n<8208 : A,=C
for 8209<n<9424 : Ap=Eg;

where:
g=int[(n-8193)/4]+1
r=1[(p-8 193) mod 4}+A1
k =n|- 8 204

s=[(p-8209) mod 38] + 1

t = inL{{7)- 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 Bj; with
216 rows and 38 columns. Thus

for 1<n<8208 : Bjj=An
where:

i=215-int[(n-1)/38]
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j=(n-1)mod 38

2CRC

The CRC and the ECC shall be computed over the Galois field based on the primitive polynomial

Th

Ge(x) =X+ X'+ X+ X2+ 1

e generator polynomial for the CRC bytes shall be

wh

TH

TH

G
TH

TH

G

TH

i=35
Ge(x) = H(x+a") = x* + (68) X* + (69) X* + (F1) x + (DA)
i=32
ere the element a = 0000 0010.

e contents of the four check bytes are defined by the residual polynomial

Re(x) = le(x) x* mod Gg(x)

k=4
Re(x) = 2 c, X"
k=1

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

2.1 Check byte calculation
e four check bytes of CRC shall be computed over the user data and the Control bytes as specifie

e information polynomial shall-be

i=215 j=37 j=33
le(x) = [ 2 ( Z (Bi’j)x" )] + 2 (By,)
=\ j=0 j=0

3ECC

din G.2.

o primitive polvnomial Go(x) and the element o' shall be as snecified-in G.2. The aenerator nol\
Lad Ll PA m\"7 Ll J Ll J

nomial for

the check bytes of the ECC shall be

i=31

Ge(x) = H(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

© ISO/IEC 2008 — All rights reserved
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i=215
lgfx) = Z (Bj)) X
i=0

where 0 <j < 37.

The contents of the 32 check bytes Eg ; for each polynomial lgf(x) are defined by the residual polynomial

\ o 32 ISR\
REj()( = IEj\)() X TIMOUGE(X)
t=32

Ej Jj+1,t

R_(x) = Z E. . x*
t=1

The last efjuation specifies the storage locations for the coefficients of the polynomial;
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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.
Fgr normally written Sectors, the DIR shall contain the following information in the specified location:
Byte 1
Bit 7 6 5 2 0
position
Reformat Verify Verify Pass p
count bit1 | enabled | Relocation Reloge¥ion cause
Byte 2
Bit 7 6 5 2 0
position
Reformat Relocation attempt Unspecified Drive
count bit 0 Serial
Number
bit 16
Byte 3
Bit 7 6 5 2 0
position
Drive Serial Number bits 15-8
Byte 4
Bit 7 6 5 2 0
position
Drive Serial Number bits 7-0
Un epnr\ifind bits shall he setto ZERO and shall bhe ignr\rnrl n infnrr‘hgngn

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:

© ISO/IEC 2008 — All rights reserved
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Write Error Relocation = ZERO
Verify Error Relocation = ONE.

The Relocation Cause field is vendor unique, and may be used to identify the reason for relocating the Sector.
The Relocation Cause field shall be ignored in interchange.

The Relocation Attempt field shall be set to ZERO for all Sectors that have not been relocated.

The Relocation Attempt field shall contain the number of the relocation attempt for all relocated Sectors as
follows:

A]:empt 1=0
Aftempt 2 =1
Aftempt 8 =7

The Drive|Serial Number is vendor unique and shall be ignored in interchange.

For SDI, DDS, PDL, and SDL Sectors, the Verify Pass Relocation, Relocation"Cause, and Relocation Attempt
fields shall be set to ZERO.
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SDI Sectors contain Specific Disk Information. The 8 192 data bytes shall specify the following:

Annex |
(normative)

ISO/IEC 11976:2008(E)

Specific Disk Information

By

TH

By
TH
an

rtes 0 and 1: SDI Sector Identifier

ese bytes shall be both recorded with (D2h).

rtes 2 to 6: Disk Serial Number and Disk Side (A or B)
e Disk Serial Number shall be the same for both the A and B sides of,the disk. The serial number
d side of the disk shall be represented in hexadecimal notation as shown.in Table I.1.

Table 1.1 — Representation of Disk Serial Number andDisk Side (A or B)

Byte Bits Description Allowed values
2 7-4 1% digit of Disk Serial Nomber (Oh—Fh)
2 3-0 2" digit of Disk'Serial (Oh—Fh)

Number
3 7-4 | 3" digit of Disk Serial Number (Oh—Fh)
3 3-0 | 4" digit of Disk Serial Number (Oh—Fh)
4 7-4 |-80digit of Disk Serial Number (Oh—Fh)
4 3-0- | 6" digit of Disk Serial Number (Oh—Fh)
5 7-4 | 7" digit of Disk Serial Number (Oh—Fh)
5 3-0 | 8" digit of Disk Serial Number (Oh—Fh)
6 7-4 | 9" digit of Disk Serial Number (Oh—Fh)
6 3-0 Disk Side (Ah or Bh)

Bytes 7: SDI Revision humber
The SDI Revision number may be used by the disk manufacturer to denote the use of the Unspecified
SDI bytes.

Bytes 8 to 15: SDI Revision number

These eight bytes shall contain the disk manufacturer code in ASCII representation.

Byte 16: Year of disk manufacture
It shall be specified as a number n such that n = year - 2000.

Byte 17: Month of disk manufacture

This byte shall be recorded with the month number (1 for January, 12 for December).

© ISO/IEC 2008 — All rights reserved
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Byte 18: Day of manufacture

This byte

shall be recorded with a value in the range from 1 to 31.

Bytes 19 to 22: 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 shall contain the LSB.

Byte 23: Media Type

Bit 0:
Bit 1:
Bit 2:

‘0’ for Type RW, ‘1’ for Type WORM.
‘1’ indicates that the disk is qualified for ZCAV mode.
‘1’ indicates that the disk is qualified for ZCLV mode.

Bytes 24 Lnd 25: User data capacity of the ODC

The cap3
contain th
data capa

city of the ODC expressed in Gbytes shall be represented in binary notation. Byte 24-sh
e MSB and Byte 25 shall contain the LSB. The value shall be set to (003Ch) indicating a us
city of 60 Gbytes per cartridge.

Byte 26: $ector size

This byte
It shall bg

Byte 27: 1
This byte
It shall bg
It shall bg

shall be recorded with a number n such that n = Sector size in user data bytes /| 1024.
set to 8 indicating a Sector size of 8 192 user data bytes.

rack pitch

shall be recorded with a number n such that n = track pitch in nm@A5:

set to 64 for Type RW media indicating a recording track pitch 6f 320 nm.
set to 70 for Type WORM media indicating a recording track pitch of 350 nm.

Byte 28: Nominal wavelength )\ of the laser

This byte
It shall bg

shall be recorded with a number n such that n= A in nin 5.
set to 81 indicating a laser wavelength of A = 405 nm,

Byte 29: Nominal Numerical Aperture NA of the objective lens

This byte
It shall bg

Bytes 30

shall be recorded with a number n such that n,=*NA x 100.
set to 85 indicating an objective lens with NA= 0,85.

nd 31: Nominal cover layer index of refraction

These byfes shall be recorded with a number n such that n = index of refraction x 10 000.
Byte 30 shall contain the MSB and Byte 31 shall contain the LSB of the number n.

Byte 32:
This byte

Byte 33: 4

This byte
radius r 5

Byte 34: 4
This byte
radius r 3

Byte 35: 4
This byte

ominal cover layer thickness
shall be recorded with a number n such that n = Nominal cover layer thickness in nm.

Average cover layer thickness at disk radius r = 62 mm
shall be recorded with a_humber n such that n = Average cover layer thickness in nm at d
62 mm.

Average cover layer thickness at disk radius r = 45 mm
shall be recorded with a number n such that n = Average cover layer thickness in nm at d
45 mm.

A\verage-cover layer thickness at disk radius r =28 mm
shall\be recorded with a number n such that n = Average cover layer thickness in nm at d

er

radius r 3

28.mm.

Byte 36: Nominal disk rotational frequency

This byte

shall be recorded with a number n such that n = rotational frequency in Hz x 4.

Byte 37: Nominal laser read power

This byte

shall be recorded with a number n such that n = read power in uW/ 5.

It shall be set to 84 for Type WORM media indicating a laser read power of 420 pW.
It shall be set to 100 for Type RW media indicating a laser read power of 500 yW.

Byte 38: Maximum read power

This byte

shall be recorded with a number n such that n = max read power in uyW 1/ 5.

This value shall be the recommendation of the media manufacturer for maximum read power at any
radius of the disk.

100
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Byte 39: 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: Change in reflectance R for user written marks
This byte shall be recorded with

(00h)  for Rmark > Rspace

(FFh) for Rmark < Rspace

Byte 41 to 44: for RW media, Zones of the disk that can be recorded with a single pass write
This information shall be contained in a bit map, as shown in Table 1.2, where:
G :Ild;bdtcb ZUIIU mray bc ICbUIdUd ill [=] D;Ily:c Mdoo VVIitU,

1 Indicates Zone requires an erase pass prior to writing.

Table 1.2 — Bit map of bytes 41 to 44

41 | Bit 7 is for Zone 0, Bit 6 is for Zone 1, ---------- , Bit 0 is for Zone 7

42 | Bit 7 is for Zone 8, Bit 6 is for Zone 9, ---------- , Bit 0 isfor Zone 15
43 | Bit 7 is for Zone 16, Bit 6 is for Zone 17, ---—---- , Bit ONs for Zone 23
44 | Bit 7 is for Zone 24, Bit 6 is for Zone 25, ---+--= +Bit 0 is for Zone 31

Fqr WORM media, Bytes 41 to 44 shall be recorded with (0@h).

Byte 45: Reserved

Byte 46: VTE based p-factor (Optimal Write Power/:Minimum VTE Write Power) for the outer diameter
This byte shall be recorded with a number n such*that n = p x 100.

Byte 47: VTE based p-factor (Optimal Write Power / Minimum VTE Write Power) for the middle
iapmeter

is byte shall be recorded with a number n such that n = p x 100.

te 48: VTE based p-factor (Optimal Write Power / Minimum VTE Write Power) for the inside [diameter
is byte shall be recorded with.a‘number n such that n = p x 100

te 49: BER based p-factor (Optimal Write Power / Write Power for BERC<50) for the outer djameter
is byte shall be recorded-with a number n such that n = p x 100.

te 50: BER based p-factor (Optimal Write Power / Write Power for BERC<50) for the middle [diameter
is byte shall be recorded with a number n such that n = p x 100.

te 51: BER based p-factor (Optimal Write Power / Write Power for BERC<50) for the inside diameter
is byte shall be recorded with a number n such that n = p x 100.

te 52: Write tracking offset for recording tracks at the outer diameter
is byte shall be a signed value (- 128 to 127) denoting the tracking offset in nm to be added to the
cking error signal. A positive value indicates an offset toward the inner diameter of the disk

Byte 53: Write tracking offset for recording tracks at the middle diameter
This byte shall be a signed value (- 128 to 127) denoting the tracking offset in nm to be added to the
tracking error signal. A positive value indicates an offset toward the inner diameter of the disk.

Byte 54: Write tracking offset for recording tracks at the inside diameter
This byte shall be a signed value (- 128 to 127) denoting the tracking offset in nm to be added to the
tracking error signal. A positive value indicates an offset toward the inner diameter of the disk.

Bytes 55 to 58: Minimum compatible firmware build Code

These four bytes shall contain the firmware revision number in ASCII representation of the minimum
compatible firmware build that can be used with the disk. If all four bytes are (00h), then the disk is
compatible with all firmware revisions.
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Byte 59: Special Disk Designator, for special controller modes

This byte

shall be set by default to (00h).

Bytes 60 to 127: Reserved for special controller modes
These bytes shall be set by default to (00h).

Bytes 128 to 5 247: Parameter Pages
A Parameter Page shall be 32 bytes in length and shall specify a single Write Strategy parameter for up to 32

Zones.

For Zones that are not present in the media format the byte values shall be recorded with (00h).

The Page content shall be organized as follows:

Page Offgetd Pararmeterbyte-vatue-forZene-H

Page Offget 1 Parameter byte value for Zone 1

2

Page Offget N Parameter byte value for Zone N (N = maximum Zone Number)
Page Offgset N+1to 31 Reserved = (00h)

Bytes 12§ to 159: Typical Write Power value

These by

Bytes 16(
A value o
A value

interpolat

Bytes 193
These by

Bytes 224
These by

Bytes 256 to 287: Erase to first pulse Write Power ratio (PER / PFW)

These by

es shall be recorded with a number n such that n = Typical Write Power value'in mW x 100

to 191: Write Power multiplier

f 100 shall specify that linear interpolation gives the correct Write Power.
of (100+n) shall specify that the Write Power must be increased by n% after ling
on.

to 223: Multi-pulse to first pulse Write Power ratio (PMW / PFW)
es shall be recorded with a number n such that n = (PMW,X.PFW) x 100.

to 255: Last-pulse to first pulse Write Power ratio (PLW./ PFW)
es shall be recorded with a number n such that n = (RLW / PFW) x 100.

es shall be recorded with a number n such thatn = (PER / PFW) x 100.

Bytes 25

- For Tyge RW media: Erase to first pulse Write)Power ratio (PER / PFW)
These bytes shall be recorded with a numberin such that n = (PER / PFW) x 100.

- For Type WORM media: Bias Power during the recording of spaces to first pulse Write
These bytes shall be recorded with a number n such that n = (PB / PFW) x 100.

Bytes 28
These by

Bytes 32(
These by

Bytes 353
These by

Bytes 384
These by

to 287:

to 319: Cooling pulse to first pulse Write Power ratio (PCL / PFW)
es shall be recorded with\a’/number n such that n = (PER / PFW) x 100.

to 351: Bias pulse to first pulse Write Power ratio (PB / PFW)
es shall be recordéed)with a number n such that n = (PB / PFW) x 100.

to 383: End erase pulse to first pulse Write Power ratio (PEER / PFW)
es shall be fecorded with a number n such that n = (PEER / PFW) x 100.

to 415: Middle first pulse to first pulse Write Power ratio (PMFW / PFW)
es shall’be recorded with a number n such that n = (PMFW / PFW) x 100.

Bytes 41¢

The conté

Annex L.

t0.3:775 and 3 968 to 5 247: Write pulse timing strategy

ar

of

The value contained in each of these bytes shall represent a time delay 6T expressed as a sum of an
integer number m of Channel Clock period T and an integer number n of units of 1/40 of the Channel
Clock period T:

0T = mT + n(T/40).

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

Bit 7—6 shall represent the value m (0 to 3).

Bit 5-0 shall represent the value n (0 to 39).

Bit 7 shall be the most significant bit of value m.

Bit 5 shall be the most significant bit of value n.

102
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Bytes 416 to 447
This Parameter Page shall specify the start multi-pulse delay TSMP.

Bytes 448 to 479
This Parameter Page shall specify the end multi-pulse delay TEMP.

Bytes 480 to 511
This Parameter Page shall specify the start extra 1 pulse delay TX1.

Bytes 512 to 543
This Parameter Page shall specify the end extra 2 pulse delay TX2.

Bytes 544 to 575
THis Parameter Page shall specify the end extra 3 pulse delay TX3.

Bytes 576 to 607
THis Parameter Page shall specify the end multi-pulse programmable delay of a 4T\mark follgwed by a
27 space TEMPP (4M-28S).

Bytes 608 to 639
THis Parameter Page shall specify the end multi-pulse programmable delay‘ef a 4T mark follgwed by a
3T space TEMPP (4M-3S).

Bytes 640 to 671
THis Parameter Page shall specify the end multi-pulse programmable delay of a 4T mark follgwed by a
47| space TEMPP (4M-48S).

Bytes 672 to 703
THis Parameter Page shall specify the end multi-pulse programmable delay of a 4T mark follgwed by a
57 or longer space TEMPP (4M-58S).

Bytes 704 to 735
THis Parameter Page shall specify the end multi*pulse programmable delay of a 5T or lorjger mark
followed by a 2T space TEMPP (5M-2S).

Bytes 736 to 767
THis Parameter Page shall specify the 'end multi-pulse programmable delay of a 5T or lorjger mark
followed by a 3T space TEMPP (5M-3S):

Bytes 768 to 799
THis Parameter Page shall specify the end multi-pulse programmable delay of a 5T or lorjger mark
followed by a 4T space TEMPP\(5M-4S).

Bytes 800 to 831
THis Parameter Page §hall specify the end multi-pulse programmable delay of a 5T or lorjger mark
followed by a 5T or lénger space TEMPP (5M-5S).

Bytes 832 to 863
THis Parameter/Page shall specify the end cooling pulse delay of a 2T mark followed by a [2T space
THCP (2M-2S):

Bytes 864 to 895
THis Rarameter Page shall specify the end cooling pulse delay of a 2T mark followed by a [3T space
THCP) (2M-38S).

Bytes 896 to 927
This Parameter Page shall specify the end cooling pulse delay of a 2T mark followed by a 4T space
TECP (2M-48S).

Bytes 928 to 959
This Parameter Page shall specify the end cooling pulse delay of a 2T mark followed by a 5T or longer
space TECP (2M-5S).

Bytes 960 to 991
This Parameter Page shall specify the end cooling pulse delay of a 3T mark followed by a 2T space
TECP (3M-2S).
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Bytes 992 to 1 023
This Parameter Page shall specify the end cooling pulse delay of a 3T mark followed by a 3T space
TECP (3M-3S).

Bytes 1 024 to 1 055
This Parameter Page shall specify the end cooling pulse delay of a 3T mark followed by a 4T space
TECP (3M-4S).

Bytes 1 056 to 1 087
This Parameter Page shall specify the end cooling pulse delay of a 3T mark followed by a 5T or longer
space TECP (3M-5S).

Bytes 1 0B8 to 1 119 L
This Pargmeter Page shall specify the end cooling pulse delay of a 4T mark followed by a 2T (space
TECP (4M1-2S).

Bytes 1 1R0 to 1 151
This Pargmeter Page shall specify the end cooling pulse delay of a 4T mark followed by a 3T space
TECP (4M-3S).

Bytes 1 162 to 1 183
This Pargmeter Page shall specify the end cooling pulse delay of a 4T mark_followed by a 4T space

er

Bytes 1 3/12 to 1 343
This Pargmeter Page shall specify the‘end cooling pulse delay of a 5T or longer mark followed by a 5T
or longer|space TECP (5M-5S).

Bytes 1 334 to 1 375
This Pargameter Page shalltspecify the end last pulse delay of a 2T mark followed by a 2T space
TELP (2M-2S).

Bytes 1 3|76 to 1 407
This Paragmeter Page~shall specify the end last pulse delay of a 2T mark followed by a 3T space
TELP (2M-3S).

Bytes 1 4D8 to 1 439
This Pargameter Page shall specify the end last pulse delay of a 2T mark followed by a 4T space
TELP (2M=24ST:

Bytes 1 440 to 1 471
This Parameter Page shall specify the end last pulse delay of a 2T mark followed by a 5T or longer
space TELP (2M-5S).

Bytes 1 472 to 1 503
This Parameter Page shall specify the end last pulse delay of a 3T mark followed by a 2T space
TELP (3M-2S).
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Bytes 1 504 to 1 535
This Parameter Page shall specify the end last pulse delay of a 3T mark followed by a 3T space
TELP (3M-3S).

Bytes 1 536 to 1 567
This Parameter Page shall specify the end last pulse delay of a 3T mark followed by a 4T space
TELP (3M-4S).

Bytes 1 568 to 1 599
This Parameter Page shall specify the end last pulse delay of a 3T mark followed by a 5T or longer
space TELP (3M-58).

tes 1 600 to 1 631
is Parameter Page shall specify the end last pulse delay of a 4T mark followed by a’RT space
LP (4M-28S).

tes 1632 to 1 663
is Parameter Page shall specify the end last pulse delay of a 4T mark follewed by a BT space
LP (4M-38).

tes 1 664 to 1 695
is Parameter Page shall specify the end last pulse delay of a 4T mark followed by a BT space
LP (4M-4S).

tes 1 696 to 1 727
is Parameter Page shall specify the end last pulse delay of a-4T mark followed by a 5T |or longer
ace TELP (4M-58).

tes 1728 to 1 759
is Parameter Page shall specify the end last pulse delay of a 5T or longer mark followed by a 2T
ace TELP (5M-28S).

tes 1 760 to 1 791
is Parameter Page shall specify the end lastipulse delay of a 5T or longer mark followed by a 3T
ace TELP (5M-38S).

tes 1792 to 1 823
is Parameter Page shall specify thetend last pulse delay of a 5T or longer mark followed by a 4T
ace TELP (5M-48S).

tes 1 824 to 1 855
is Parameter Page shall specify the end last pulse delay of a 5T or longer mark followed hy a 5T or
ger space TELP (5M-58).

tes 1 856 to 1 887
is Parameter Page~shall specify the start last pulse delay of a 2T mark followed by a RT space
LP (2M-2S).

tes 1 888 to1:919
is Parametér Page shall specify the start last pulse delay of a 2T mark followed by a BT space
LP (2M-33).

tes(1'920 to 1 951
is-Parameter Page shall specify the start last pulse delay of a 2T mark followed by a BT space
(ZM=4ST-

Bytes 1 952 to 1 983
This Parameter Page shall specify the start last pulse delay of a 2T mark followed by a 5T or longer
space TSLP (2M-58).

Bytes 1 984 to 2 015
This Parameter Page shall specify the start last pulse delay of a 3T mark followed by a 2T space
TSLP (3M-2S).

THW 240 940 240 2 40 4-4®@ 440 440
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Bytes 2 016 to 2 047
This Parameter Page shall specify the start last pulse delay of a 3T mark followed by a 3T space
TSLP (3M-3S).

Bytes 2 048 to 2 079
This Parameter Page shall specify the start last pulse delay of a 3T mark followed by a 4T space TSLP
(3M-48).

Bytes 2 080 to 2 111
This Parameter Page shall specify the start last pulse delay of a 3T mark followed by a 5T or longer
space TSLP (3M-5S).

Bytes 2 112 to 2 143
This Pargameter Page shall specify the start last pulse delay of a 4T mark followed by a 2T (spalce
TSLP (4

meter Page shall specify the start last pulse delay of a 4T mark followed,by)a 3T spalce
-3S).

6 to 2 207
meter Page shall specify the start last pulse delay of a 4T mark folowed by a 4T spalce
-48).

Bytes 2 2p8 to 2 239
This Pargmeter Page shall specify the start last pulse delay of a 4T mark followed by a 5T or longer
space TSLP (4M-5S).

Bytes 2 210 to 2 271
This Pargmeter Page shall specify the start last pulse delay.ofia 5T or longer mark followed by a RT
space TSLP (5M-28S).

Bytes 2 272 to 2 303
This Pargmeter Page shall specify the start last pulseidelay of a 5T or longer mark followed by a BT
space TSLP (5M-3S).

Bytes 2 3p4 to 2 335
This Pargmeter Page shall specify the start last pulse delay of a 5T or longer mark followed by a #T
space TSLP (5M-4S).

Bytes 2 386 to 2 367
This Pargdmeter Page shall specify thestart last pulse delay of a 5T or longer mark followed by a 5T |or
longer sppce TSLP (5M-5S).

Bytes 2 3p8 to 2 399
This Parameter Page shall-specify the end first pulse delay of a 2T mark following a 2T space
TEFP (29-2M).

Bytes 2 4D0 to 2 431
This Pargmeter Pagé  shall specify the end first pulse delay of a 3T mark following a 2T space
TEFP (29-3M).

Bytes 2 482 t0 2 463
This Pargmeter Page shall specify the end first pulse delay of a 4T mark following a 2T space
TEFP (2S=2Mv):

Bytes 2 464 to 2 495
This Parameter Page shall specify the end first pulse delay of a 5T or longer mark following a 2T space
TEFP (2S-5M).

Bytes 2 496 to 2 527
This Parameter Page shall specify the end first pulse delay of a 2T mark following a 3T space
TEFP (3S-2M).
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Bytes 2 528 to 2 559
This Parameter Page shall specify the end first pulse delay of a 3T mark following a 3T space
TEFP (3S-3M).

Bytes 2 560 to 2 591
This Parameter Page shall specify the end first pulse delay of a 4T mark following a 3T space TEFP
(3S-4M).

Bytes 2 592 to 2 623
This Parameter Page shall specify the end first pulse delay of a 5T or longer mark following a 3T space
TEFP (3S-5M).

tes 2 624 to 2 655
is Parameter Page shall specify the end first pulse delay of a 2T mark following 'a“#T space
FP (4S-2M).

tes 2 656 to 2 687
is Parameter Page shall specify the end first pulse delay of a 3T mark,fellowing a #T space
FP (4S-3M).

tes 2 688 to 2 719
is Parameter Page shall specify the end first pulse delay of a 4T \mark following a #T space
FP (4S-4M).

tes 2 720 to 2 751
is Parameter Page shall specify the end first pulse delay of a 57 or longer mark following a|4T space
FP (4S-5M).

tes 2 752 to 2 783
is Parameter Page shall specify the end first pulse delay of a 2T mark following a 5T or longer space
FP (5S-2M).

tes 2 784 to 2 815
is Parameter Page shall specify the end first:pulse delay of a 3T mark following a 5T or longer space
FP (5S-3M).

tes 2 816 to 2 847
is Parameter Page shall specify the-end first pulse delay of a 4T mark following a 5T or longer space
FP (5S-4M).

tes 2 848 to 2 879
is Parameter Page shall specify the end first pulse delay of a 5T or longer mark following a 5T or
ger space TEFP (5S-5M).

tes 2 880 to 2 911
is Parameter Pagershall specify the start first pulse delay of a 2T mark following a RT space
FP (2S-2M).

tes 2 912 t02:943

is Parametér Page shall specify the start first pulse delay of a 3T mark following a RT space

FP (2S=3M).

tes2'944 to 2 975

is-Parameter Page shall specify the start first pulse delay of a 4T mark following a RT space
(Z2S-4MT-

Bytes 2 976 to 3 007

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

Bytes 3 008 to 3 039
This Parameter Page shall specify the start first pulse delay of a 2T mark following a 3T space
TSFP (3S-2M).

4w 44w 44w 44w 44®W 44®W 44w 44w
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Bytes 3 040 to 3 071
This Parameter Page shall specify the start first pulse delay of a 3T mark following a 3T space
TSFP (3S-3M).

Bytes 3 072 to 3 103
This Parameter Page shall specify the start first pulse delay of a 4T mark following a 3T space
TSFP (3S-4M).

Bytes 3 104 to 3 135
This Parameter Page shall specify the start first pulse delay of a 5T or longer mark following a 3T
space TSFP (3S-5M).

Bytes 3 186 to 3 167
This Pargmeter Page shall specify the start first pulse delay of a 2T mark following a 4T (space
TSFP (49-2M).

Bytes 3 168 to 3 199
This Pargmeter Page shall specify the start first pulse delay of a 3T mark followingha 4T space
TSFP (49-3M).

Bytes 3 2D0 to 3 231
This Pargmeter Page shall specify the start first pulse delay of a 4T mark following a 4T space

Bytes 3 282 to 3 263
This Pargmeter Page shall specify the start first pulse delay of a 5T ‘or longer mark following a #T
space TSFP (4S-5M).

Bytes 3 2p4 to 3 295
This Pargmeter Page shall specify the start first pulse delay.'of a 2T mark following a 5T or longer
space TSFP (5S-2M).

Bytes 3 2P6 to 3 327
This Pargmeter Page shall specify the start first puls€*delay of a 3T mark following a 5T or longer
space TSFP (5S-3M).

Bytes 3 3p8 to 3 359
This Pargmeter Page shall specify the startfirst pulse delay of a 4T mark following a 5T or longer
space TSFP (5S-4M).

Bytes 3 3p0 to 3 391
This Pargmeter Page shall specify the start first pulse delay of a 5T or longer mark following a 5T |or
longer sppce TSFP (5S-5M).

Bytes 3 3p2 to 3 423
This Pargmeter Page shall specify the erase multi-pulse 3 delay TERS3.

Bytes 3 4R4 to 3 455
This Pargmeter Page&hall specify the erase multi-pulse 1 delay TER1.

Bytes 3 4p6 to 3 487
This Pargmeter Page shall specify the erase multi-pulse 4 delay TER4.

Bytes 3 488-t0.3 519
This Parameter Page shall specify the erase multi-pulse 2 delay TER2

Bytes 3 520 to 3 551
This Parameter Page shall specify the end multi-pulse delay for 5T marks TEMP5M.

Bytes 3 552 to 3 583
This Parameter Page shall specify the end multi-pulse delay for 6T marks TEMP6M.

Bytes 3 584 to 3 615
This Parameter Page shall specify the end multi-pulse delay for 7T marks TEMP7M.

Bytes 3 616 to 3 647
This Parameter Page shall specify the end multi-pulse delay for 8T marks TEMP8M.
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Bytes 3 648 to 3 679:
This Parameter Page shall specify the end multi-pulse delay for 9T marks TEMP9M.

Bytes 3 680 to 3 711
This Parameter Page shall specify the end multi-pulse delay for 10T marks TEMP10M.

Bytes 3 712 to 3 743
This Parameter Page shall specify the end multi-pulse delay for 11T marks TEMP11M.

Bytes 3 744 to 3 775
This Parameter Page shall specify the end multi-pulse delay for 12T or longer marks TEMPLM.

Bytes 3 776 to 3 967 specify the enable bit fields for Multi-T mode inner pulses.
THe contents of the different enable bit fields for various mark lengths specified by thése pytes are
giyen in Table 1.3.
A [0’ bit indicates inner pulse is disabled (missing) and ‘1’ bit indicates inner pulse-is\enabled {present).
THe most significant bit of MPxM fields corresponds to the first inner pulse and’the least significant bit
to[the last inner pulse.
Table 1.3 — Multi-T mode enable bit fields for various-mark lengths
Pgrameter Bit7 | Bité | Bit5 | Bit4 Bit3, \]” Bit2 | Bit1 Bit 0
MTA MP7M MPLM [2:0] MTEN
MTB MPLM[10:8}
MTC MP6M | MP8M
MTD MP5M | MP9M
MTE MP4M | MP10M
MTF MP11M
NQTES MTEN Multi-T mode enable bit (‘0’ disables.Multi-T mode, ‘1’ enables Multi-T mode)
MP4M Multi-Pulse for 4T marks
MP5M Multi-Pulses for 5T marks
MP6M Multi-Pulses for 6T marks
MP7M Multi-Pulses for 7T~marks
MP8M Multi-Pulses for 8T marks
MP9OM Multi-Pulsesifor 9T marks
MP10M Multi4Pulses for 10T marks
MP11M Multi-Pulses for 11T marks
MPLM Multi-Pulses for 12T or longer marks
Bytes 3 776 to 3 807
THis Parameter Page shall specify the Multi-T mode enable bit field MTA.
Bytes 3:808 to 3 839
THis.Parameter Page shall specify the Multi-T mode enable bit field MTB.
By 3-840-to-3-8
This Parameter Page shall specify the Multi-T mode enable bit field MTC.
Bytes 3 872 to 3 903
This Parameter Page shall specify the Multi-T mode enable bit field MTD.
Bytes 3 904 to 3 935
This Parameter Page shall specify the Multi-T mode enable bit field MTE.
Bytes 3 936 to 3 967
This Parameter Page shall specify the Multi-T mode enable bit field MTF.
Bytes 3 968 to 3 999
This Parameter Page shall specify the start multi-pulse delay for 5T marks TSMP5M.
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Bytes 4 000 to 4 031
This Parameter Page shall specify the start multi-pulse delay for 6T marks TSMP6EM.

Bytes 4 032 to 4 063
This Parameter Page shall specify the start multi-pulse delay for 7T marks TSMP7M.

Bytes 4 064 to 4 095
This Parameter Page shall specify the start multi-pulse delay for 8T marks TSMP8M.

Bytes 4 096 to 4 127
This Parameter Page shall specify the start multi-pulse delay for 9T marks TSMP9M.

Bytes 4 128-to4-159
This Pargmeter Page shall specify the start multi-pulse delay for 10T marks TSMP10M.

Bytes 4 160 to 4 191
This Pargmeter Page shall specify the start multi-pulse delay for 11T marks TSMP11M.

Bytes 4 1P2 to 4 223
This Pargdmeter Page shall specify the start multi-pulse delay for 12T or longer marks TSMPLM.

Bytes 4 2P4 to 4 255
This Pargmeter Page shall specify the end erase pulse delay of a 2T space ‘fellowed by a 2T ma
TEER (2%$-2M).

Bytes 4 256 to 4 287
This Pargmeter Page shall specify the end erase pulse delay of a 2T space followed by a 3T ma
TEER (2$-3M).

Bytes 4 2B8 to 4 319
This Pargmeter Page shall specify the end erase pulse delay\of a 2T space followed by a 4T ma
TEER (2$-4M).

Bytes 4 3P0 to 4 351
This Pargmeter Page shall specify the end erase pulseidelay of a 2T space followed by a 5T or long
mark TEBR (2S-5M).

Bytes 4 3p2 to 4 383
This Pargmeter Page shall specify the end erase pulse delay of a 3T space followed by a 2T ma
TEER (3%$-2M).

Bytes 4 3B4 to 4 415
This Pargmeter Page shall specify. the end erase pulse delay of a 3T space followed by a 3T ma
TEER (3$-3M).

Bytes 4 4/16 to 4 447
This Pargmeter Page shall ‘specify the end erase pulse delay of a 3T space followed by a 4T ma
TEER (3$-4M).

Bytes 4 448 to 4 479
This Pargmeter Page’shall specify the end erase pulse delay of a 3T space followed by a 5T or long
mark TEBR (3S-5M).

Bytes 4 480 to 4 511

This Pargmeter Page shall specify the end erase pulse delay of a 4T space followed by a 2T ma

TEER (4S=2M7.
Bytes 4 512 to 4 543

er

er

This Parameter Page shall specify the end erase pulse delay of a 4T space followed by a 3T mark

TEER (4S-3M).
Bytes 4 544 to 4 575

This Parameter Page shall specify the end erase pulse delay of a 4T space followed by a 4T mark

TEER (4S-4M).
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Bytes 4 576 to 4 607
This Parameter Page shall specify the end erase pulse delay of a 4T space followed by a 5T or longer
mark TEER (4S-5M).

Bytes 4 608 to 4 639
This Parameter Page shall specify the end erase pulse delay of a 5T or longer space followed by a 2T
mark TEER (5S-2M).

Bytes 4 640 to 4 671
This Parameter Page shall specify the end erase pulse delay of a 5T or longer space followed by a 3T
mark TEER (5S-3M).

Bytes 4 672 to 4 703
THis Parameter Page shall specify the end erase pulse delay of a 5T or longer space followed by a 4T
mark TEER (5S-4M).

Bytes 4 704 to 4 735
THis Parameter Page shall specify the end erase pulse delay of a 5T or longer space followed by a 5T
or|longer mark TEER (5S-5M).

tes 4 736 to 4 767
is Parameter Page shall specify the start middle first pulse delay of a\2F mark following a|2T space
FP (2S-2M).

tes 4 768 to 4 799
is Parameter Page shall specify the start middle first pulse delay of a 3T mark following a|2T space
FP (2S-3M).

tes 4 800 to 4 831
is Parameter Page shall specify the start middle first pulse delay of a 4T mark following a|2T space
FP (2S-4M).

tes 4 832 to 4 863
is Parameter Page shall specify the start middle first pulse delay of a 5T or longer mark following a
space TMFP (2S-5M).

tes 4 864 to 4 895
is Parameter Page shall specify the start middle first pulse delay of a 2T mark following a|3T space
FP (3S-2M).

tes 4 896 to 4 927
is Parameter Page shall specify the start middle first pulse delay of a 3T mark following a|3T space
FP (3S-3M).

tes 4 928 to 4 959
is Parameter Pagé-shall specify the start middle first pulse delay of a 4T mark following a|3T space
FP (3S-4M).

tes 4 960 t04-991
is Parameter Page shall specify the start middle first pulse delay of a 5T or longer mark following a
space TMFP (3S-5M).

tes4'992 to 5 023
is-Rarameter Page shall specify the start middle first pulse delay of a 2T mark following a[4T space
(BS-2MT-

Bytes 5 024 to 5 055
This Parameter Page shall specify the start middle first pulse delay of a 3T mark following a 4T space
TMFP (4S-3M).

Bytes 5 056 to 5 087
This Parameter Page shall specify the start middle first pulse delay of a 4T mark following a 4T space
TMFP (4S-4M).
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