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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
o : ) o . : i : L and IEC
te¢hnical committees collaborate in fields of mutual interest. Other international organizations, goyjernmental
d non-governmental, in liaison with ISO and IEC, also take part in the work. In the fieldof ipformation

ernational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

THe main task of the joint technical committee is to prepare International Standards. Draft Infernational
Standards adopted by the joint technical committee are circulated to national bodiées for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

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

ISP/IEC 17341 was prepared by Ecma International (as ECMA:337) and was adopted, under a spgcial “fast-
trdck procedure”, by Joint Technical Committee ISO/IEC JTC"1, Information technology, in parallel with its
approval by national bodies of ISO and IEC.

THis fourth edition cancels and replaces the third edition (ISO/IEC 17341:2006), which has been {echnically
reyised.
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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 contributions to ISO/IEC

toward the development of International Standards for 80 mm, 90 mm, 120 mm, 300 mm, and 356 mm medla

been adopted by ISO/IEC under the fast-track procedure as International Standards.

In February 2002, a group of companies proposed that TC31 develop a standard for 120 mm . ‘rewritable

optical dis

ks using phase change recording technology and based on ISO/IEC 16448 and ISQ/IEC 16969.
TC31 adopted this project and started the work that resulted in the first edition of ISO/IEC 17347

This Interhational Standard specifies two Types of rewritable optical disks: one (Type,S) making use|of

recording
disk and t
of 9,4 Gby

In April 2(
the refere

on only a single side of the disk and yielding a nominal capacity of 4,7 Ghyies or 1,46 Gbytes per
he other (Type D) making use of recording on both sides of the disk and yielding a nominal capadity
tes or 2,92 Gbytes per disk.

03, a proposal was made to TC31 to update ISO/IEC 17341 for, récording speeds up to four times
nce velocity. TC31 adopted this project, which resulted in the second edition of ISO/IEC 17341.

In Februafy 2005 a proposal was made to TC31 to update ISO/IEC17341 to facilitate the application of the
Video Conjtent Protection System.

This Interpational Standard, taken together with a standard for-volume and file structure, such as for instance
developed in Ecma Technical Committee TC15, provides the requirements for information interchange
between gystems.

Viii © ISO/IEC 2009 — All rights reserved
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Information technology — Data interchange on 120 mm and
80 mm optical disk using +RW format — Capacity: 4,7 Gbytes
and 1,46 Gbytes per side (recording speed up to 4X)

1| Scope
THis International Standard specifies the mechanical, physical and optical characteristics of 120 mm
reritable optical disks with capacities of 4,7 Gbytes and 9,4 Gbytes. It specifies the quality of the recorded
and unrecorded signals, the format of the data and the recording method, thereby allowing for ipformation
interchange by means of such disks. The data can be written, read and overwritten many times| using the
phase change method. These disks are identified as +RW.
THis International Standard also specifies 80 mm disks with capacities-of 1,46 Gbytes and 2,92 Gbytes. These
digsks have the same characteristics as the 120 mm disks, exceptdor some parameters related to the smaller
dimensions. All parameters unique for the 80 mm disks are specified in Annex A.
This International Standard specifies the following:

— two related but different Types of this disk (see Clause 7);

— the conditions for conformance;

—1 the environments in which the disk is toibe tested, operated and stored;

—{ the mechanical, physical and dimensional characteristics of the disk, so as to provide npechanical
interchange between data processing systems;

— the format of the information on the disk, including the physical disposition of the tracks and se¢ctors, the
error correcting codes and the coding method;

— the characteristics_of the signals recorded on the disk, thus enabling data processing systems to read the
data from the-disk.

THis International Standard provides for the interchange of disks between optical disk drives. Together with a
standard forwolume and file structure, it provides for full data interchange between data processing $ystems.

2 L Conformanece

2.1 Optical disk

A claim of conformance with this International Standard shall specify the Type implemented. An optical disk is
in conformance with this International Standard if it meets all mandatory requirements specified for its Type.

2.2 Generating system

A generating system is in conformance with this International Standard if the optical disk it generates is in
accordance with 2.1.

© ISO/IEC 2009 — All rights reserved 1
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2.3 Receiving system

A receiving system is in conformance with this International Standard if it is able to handle both Types of
optical disk according to 2.1.

2.4 Compatibility statement

A claim of conformance by a generating or receiving system with this International Standard shall include a
statement listing any other standards supported. This statement shall specify the numbers of the standards,
the optical disk types supported (where appropriate) and whether support includes reading only or both

reading and writing.

3 Nor

The folloy
reference
document

ISO/IEC 4
rules for in

ISO/IEC 1

ECMA-28

4 Tern

For the pu

41
channel k&
elements

4.2

clampingizone

annular p

4.3
Digital Sy
DSV

arithmetic

decimal value —1 to bitsset to ZERO

4.4

disk reference plane

mative references

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

873:1991, Information technology — ISO 8-bit code for information_ifiterchange — Structure a
hplementation

6448:2002, Information technology —120 mm DVD — Read-onij.disk

V, Safety of electronic equipment (2002)

hs and definitions

rposes of this document, the following terms-and definitions apply.
it
by which the binary values ZERO andONE are represented by marks and spaces on the disk

rt of the disk within which'the clamping force is applied by the clamping device

m Value

sum obtained.from a bit stream by allocating the decimal value +1 to bits set to ONE and t

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

ed

d

S

plane defi

hedyby the perfectly flat annular surface of an ideal spindle onto which the clamping zone of the d

is clampe

4.5

Hamd-which s ommattotheaxis of Totation

dummy substrate
layer, which can be transparent or not, provided for the mechanical support of the disk and, in some cases, of

the record

4.6
entrance

ing layer as well

surface

surface of the disk onto which the optical beam first impinges
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4.7
field
subdivision of a sector

4.8

groove

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

NOTE The groove is located nearer to the entrance surface than the “land” between the grooves. The recording is
made on the groove.

49

interleaving
process of reallocating the physical sequence of units of data so as to render the data more immune to burst
erfors

4.10

mark
feEture of the recording layer that can take the form of an amorphous domain, a.pit or any other type or form
that can be sensed by the optical system

NQTE The pattern of marks and spaces represents the data on the disk.

411

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

4.12

physical sector
smallest addressable part of a track in the InformationrZone of a disk that can be accessed indepgndently of
other addressable parts of the zone

413

repording layer

layer of the disk on which data is writtendufing manufacture and/or use
414

R;ed—Solomon code

R

erfor detection and/or correction code

4.15
reference velocity
linear velocity that-reSults in the nominal channel bit rate of 26,156 25 Mbit/s

4.16

space
feature of-the’recording layer that can take the form of a crystal, a non-pit or any other type or form that can be
sensed by-the optical system

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

417

substrate

transparent layer of the disk, provided for mechanical support of the recording layer, through which the optical
beam accesses the recording layer

418
track
360° turn of a continuous spiral
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h

distance between adjacent track centrelines, measured in a radial direction

4.20

Video Content Protection System

VCPS

method to prevent unauthorized copying and/or redistribution of video data that is recorded in the
DVD+R/+RW video format

4.21
wobble

continuou
NOTE

4.22
zone

annular area of the disk

5 Con

5.1 Representation of numbers

A measulfed value is rounded off to the least significant digit of the\corresponding specified value. R

instance,
- 0,02 allo

Numbers
Numbers
The settin
Numbers

significant
shall be th

Negative

In each data field, the dataris\recorded so that the most significant byte (MSB), identified as Byte 0, shall

recorded f

In a field ¢
b(gn_1) shg

5 sinusoidal deviation of the track from the average centreline

Location information is included as phase modulated data in the wobble.

ventions and notations

t implies that a specified value of 1,26 with a positive tolerance of + 0,01 and a negative tolerance]
Wws a range of measured values from 1,235 to 1,274.

n decimal notations are represented by the digits 0:-{0™9.

j of bits is denoted by ZERO and ONE.

in binary notations and bit patterns are represented by strings of digits 0 and 1, with the m
bit shown to the left. In a pattern of n bits, bit b(,_1) shall be the most significant bit (msb) and bit
e least significant bit (Isb). Bitb;.1) shall be recorded first.

alues of numbers in bjnary notation are given as Two’s complement.

irst and the least'significant byte (LSB) last.

f 8n bits, bit'b(gn-1) shall be the most significant bit (msb) and bit b the least significant bit (Isb).
Il be recorded first.

5.2 Names

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

or
of

[

hst
bo

The name

s of entities, e.g. specific tracks, fields, etc., are given with an initial capital.
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a.c. alternating current

ADIP address in pre-groove
ASM asymmetry

BP Byte Position

BPF Band Pass Filter

CAV Constant Angular Velocity
CLD Constant Linear Density
CLV Constant Linear Velocity
d.c. direct current

DCB Disk Control Block

DCC d.c. Component suppression Control
DOW Direct OverWrite

D$V Digital Sum Value

ECC Error Correction Code
EDC Error Detection Code

El Extended Information
FIDCB Formatting DCB

H High Frequency

ID Identification Data

IE ID Error Detection code
LRF Low Pass Filter

LSB Least Significant Byte

T T U UV UV TUVTUOUOO0OZZZZ3ZT ®»n
T O>Uvo0or NN

least significant bit
Logical Sector Number
Most Significant Byte
most significant bit
Numerical Aperture

Non Return to Zero

Non Return to Zerq Inverted
Normalized Slicing:Level
Optimum Power,€ontrol
Opposite Track Path
Physical Address in ADIP
Polarizing Beam Splitter
Paftity“of Inner-code
Phase Locked Loop
Parity of Outer-code
Push-Pull

peak-to-peak

T
(%)
Zz

PTP
RIN
RPM
RS
RSV
RUN
SNR
SPS
SYNC

Physical Sector Number
Parallel Track Path
Relative Intensity Noise
Revolutions Per Minute
Reed-Solomon code

reserved (in use by specific applications)

Recording UNit
Signal to Noise Ratio
Start Position Shift
synchronization code
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7 General description of the optical disk

The optical disk that is the subject of this International Standard consists of two substrates bonded together by
an adhesive layer, so that the recording layer(s) is (are) on the inside. The centring of the disk is performed on
the edge of the centre hole of the assembled disk on the side currently accessed. Clamping is performed in
the Clamping Zone. This International Standard provides for two Types of such disks.

Type S5 consists of a substrate, a single recording layer and a dummy substrate. The recording layer can
be accessed from one side only. The capacity is 4,7 Gbytes for the 120 mm sized disk and
1,46 Gbytes for the 80 mm sized disk.

Type D10[ consists of two substrates and two recording layers. From each side of the disk only one~of-the
recording layers can be accessed. The capacity is 9,4 Gbytes for the 120 mm sized-disk and
2,92 Gbytes for the 80 mm sized disk.

Data can pe written onto the disk as marks in the form of amorphous spots in the crystalliné recording layer
and can be overwritten with a focused optical beam, using the phase change effect between amorphous and
crystalline| states. The data can be read with a focused optical beam, using the phase'change effect as the
difference| in the reflectivity between amorphous and crystalline states. The beamyaccesses the recording
layer throuigh a transparent substrate of the disk.

Figure 1 shows schematically the two Types.

lEntrance surface

I /

| «—%= Substrate
Recording Layer
T / ML L I_I/
ype S5 44/—,—/ Adhesive Layer

/ / <«— Dummy Substrate

T

iEntrance surface

L |

? || ———— Substrate
Recording Layer
Type D10 44: Adhesive Layer
— Recording Layer

<——— Substrate

T 1
TEntrance surface

Figure 1 — Types of +RW disk

The efficiency and data reliability of +RW disks can be improved by the use of Background Formatting and
Defect Management. An example of such a system is referred to in Annex M.

Unauthorized copying and/or redistribution of video data that is recorded in the DVD+R/+RW Video Format
can be prevented by applying the Video Content Protection System as referred to in Annex N.
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8 General Requirements
8.1 Environments

8.1.1 Test environment
In the test environment, the air immediately surrounding the disk shall have the following properties:

temperature :23°Cx2°C

reﬁe—%ﬂdﬂy—w j = Y %
atmospheric pressure : 60 kPa to 106 kPa

N@ condensation on the disk shall occur. Before testing, the disk shall be conditioned in this envirg
48 h minimum. It is recommended that, before testing, the entrance surface of the disk shall b
ageording 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 International Standard requires that a disk which meets all requiréments of this International §
the¢ specified test environment shall provide data interchange over-the specified ranges of env
parameters in the operating environment.

THe operating environment is the environment where the aitsimmediately surrounding the disk sha
following properties:

temperature :5°Cte55°C
relative humidity : 3.%t0 85 %
absolute humidity : 1..g/m3 to 30 g/m3
atmospheric pressure .60 kPa to 106 kPa
temperature gradient : 10 °C/h max.
relative humidity gradient : 10 %/h max.

N@ condensation on the disk shall occur. If the disk has been exposed to conditions outside those s
this Clause, it shall be acclimatized in an allowed operating environment for at least 2 h before use.

8.1.3 Storage environment

THe storage environment is defined as the environment where the air immediately surrounding the|
hgve the following\properties:

nment for
e cleaned

tandard in
ronmental

| have the

pecified in

disk shall

temperaturé :-10°Cto 55 °C
relative humidity 3% 1090 %
absoldtethumidity : 1 g/m3 to 30 g/m3
atmespheric pressure : 60 kPa to 106 kPa
temperature gradient - 15 "C/h max.
relative humidity gradient : 10 %/h max.

No condensation on the disk shall occur.

8.1.4 Transportation

This International Standard does not specify requirements for transportation; guidance is given in An

© ISO/IEC 2009 — All rights reserved
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8.2 Safety requirements

The disk shall satisfy the safety requirements of Standard ECMA-287, when used in the intended manner or in
any foreseeable use in an information processing system.

8.3 Flammability

The disk and its components shall be made from materials that comply with the flammability class for HB
materials, or better, as specified in Standard ECMA-287.

9 Refdrence Drive

The Refefence Drive shall be used for the measurement of optical parameters for conformance with the
requirements of this International Standard. The critical components of this device have the ‘characterist|cs
specified in this Clause.

9.1 Optical system

The basid set-up of the optical system of the Reference Drive used for measuring the (over)write and read
parametets is shown in Figure 2. Different components and locations of components are permitted, provided
that the pgrformance remains the same as that of the set-up in Figure 2. The optical system shall be such t:rat
the detecfed light reflected from the entrance surface of the disk is_minimized so as not to influence the
accuracy ¢f the measurements.

/
- »H1 Read Channel 1
2 Ll
G H;
1 ]
a b + + ¥ H, Read Channel 2
H, - -
Tangential
Iy Ie track —
direction Iy [y |15 |1y
G
3 F ]
A B C D E

Al Laser diode F Optical disc T
B|_Collimator lens G 4 quadrant photo detector

C Polarizing beam splitter H,, H,, Hy, H, d.c. coupled amplifiers

D Quarter-wave plate I los 1o 1y Output currents from photo detector G
E Objective lens Iy, 1y Summed output currents of Hj, H,

Figure 2 — Optical system of the Reference Drive
The combination of a polarizing beam splitter C and a quarter-wave plate D shall separate the entrance optical

beam from the laser diode A and the reflected optical beam from the disk F. The beam splitter C shall have a
p-s intensity reflectance ratio of at least 100.
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9.2 Optical beam

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

a)

b)

c)

10
Wavelength (1) 655nm’

-5nm
Numerical aperture of the objective lens (NA) 0,65 + 0,01

The nhjnnti\/n lens shall bhe r‘nmppncnfpd for anhnrir‘al aherrations caused hy a pnrnllnl

substrate

Re
Re
m
ch

Fa

9.4 Disk clamping

Fa
(s

.3 Read channel 1

with nominal thickness (0,6 mm) and nominal refractive index (1,55).

Wave front aberration 0,033 x A rms max.
Light intensity at the rim of the pupil of the 35 % to 50 % of theymaximum
objective lens in the radial direction and 45 %

in the tangential djrection.

Polarization of the light Circular

Read power (average) 0,7 mW * 0,1 mW
(d,e. 'or HF modulated with a frequ
>400 MHz)

Write power and pulse width see Annex G

Relative Intensity Noise (RIN)* of the laser diode —134 dB/Hz max.

*RIN (dB/Hz) = 10 log [(a.c. light power density:/ Hz) / d.c. light power]

ad channel 1 shall be provided to generate signals from the marks and spaces in the recording
ad channel shall be used for reading the user-written information, using the change in reflecti
hrks and spaces due to the phase‘ehange effect. The read amplifiers after the photo detectors in
annel shall have a flat response.within 1 dB from d.c. to 20 MHz.

r measurement of jitter, the)characteristics of the PLL and the slicer, etc. are specified in Annex E

r measuring,hé’disk shall be clamped between two concentric rings covering most of the Clam
be 10.5). Thetop clamping area shall have the same diameters as the bottom clamping area (Figu

intensity
to 60 %

ency

ayer. This
vity of the
the Read

ping Zone
re 3).
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Clamping

The total
of force g
disk, Fo s

The taperged cone angle, a, shall be 40,0° + 0,5°.

9.5 Rofation of the disk

The actugl rotation speed for reading the‘disk shall be such that it results in the Reference velocity
3,49 m/s 4 0,03 m/s at the nominal Channel bit rate of 26,156 25 Mbit/s. The direction of rotation shall

counter-c

The actudl rotation speed (vgetual) for writing the disk shall be such that it includes all velocities for wh

paramete
disk (see

NOTE
When testi

g the'disk the actual speed is limited such that the angular velocity does not exceed 10 000 RPM.
9.6 WOL‘D‘E‘E’RﬂﬂﬂTRedd channet-2)

17341:2009(E)

¢ dout >

Figure 3 — Clamping and chucking conditions

shall occur between

0,5 0,0
dn=223mm " and dgy=327mmi

-0,0mm —0,5mm

Inerated by the clamping force and the chucking force£> exerted on the rim of the centre hole of
all not exceed 0,5 N (see Figure 3).

Ipckwise when viewed from thé-objective lens.

s are specified in the-Physical format information in the ADIP Aux Frames in the Lead-in Zone of {
14.4.1.1 and 144.2).

The rotational speed of the disk is depending on the radial position: angular ve/ocity:(soxMRF
TXr

¢lamping force shall be F{ =2,0 N £ 0,5 N. In order to prevent warping of the disk under the momI]nt

e

M

Read channel 2 of the drive provides the wobble signals to control the access to addressed locations on the
disk during writing. The wobble signal is generated in Read Channel 2 as a signal (/1 - I5) related to the
difference in the amount of light in the two halves of the exit pupil of the objective lens. The read amplifiers
after the photo detectors in the Read channel shall have a flat response within 1 dB from d.c. to 20 MHz.

10
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9.7 Tracking channel (Read channel 2)

Read channel 2 of the drive provides the tracking error signals to control the servos for radial tracking of the
optical beam. The radial tracking error is generated in Read Channel 2 as a signal (/1 - /2) related to the

difference in the amount of light in the two halves of the exit pupil of the objective lens.

Th

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

9.8 Reference servo systems

9.]3.1 Normalized servo transfer function

THe open-loop transfer function, Hg(io) for the axial and radial tracking servos is given by equation (1),
3iw
1 (00)? oy
H (iW)ZEX(_—O) x— 0 (1)
lw 1+ 1w
30)0
where: i=v-1, w=2nf and og=2nfy
and fp is the 0 dB crossover frequency of the open-loop fransfer function.
THe crossover frequencies of the lead-lag network of the servo are
lead break frequency:  f1=fy/3
lag break frequency: fo=fyx3
Another frequency of importance is the ffequency fyx at which a sinusoidal displacement with an|amplitude
equal to the maximum allowed residual tracking error e, corresponds to the maximum| expected
acceleration a5« This frequency canbe calculated as follows:
£ = i %max
X = f_
21\ emax
Bgcause the tracking-error signals from the disk can have rather large variations, the tracking error|signal fed
into each reference servo loop shall be adjusted to a fixed level (effectively calibrating the total Ipop gain),
such to guarantee the specified bandwidth.
9.8.2 , Reference Servo for Axial Tracking
The-sressoverfrequency-of-the-nermalized-serve-transferfunction-{Hy)-foraxialtracking—f—eg-21) shall be

given by equation (2), where a5 is the maximum expected axial acceleration of 8,0 m/s2, which is multiplied
by a factor m = 1,5 for servo margin. The tracking error e, 5y, caused by this mxa,,,,4, shall be 0,20 pm.

Thus the crossover frequency fy shall be given by

fo

©l

_1 3 XM X tpay _1 3><1,5><86 = 2.1 kHz
21\ emax 21\ 0,20x10~

SO/IEC 2009 — All rights reserved
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For an open loop transfer function H of the Reference Servo for axial tracking, |1+H| is limited as
schematically shown by the shaded region of Figure 4.

Bandwidth from 100 Hz to 10 kHz
| 1+H | shall be within 20 % of | 1+H] .
Bandwidth from 26 Hz to 100 Hz

| 1+H | shall be within the limits enclosed by the following four points.

1)41,7dBat 100 Hz (| 1+Hg| at 100 Hz — 20 %)

2)452dBat 100 Hz (| 1+Hg| at 100 Hz + 20 %)

3) 65,1 dB at 26 Hz (| 1+H| at 26 Hz — 20 %)

4)d5,1 dB at 26 Hz (|1+Hg| at 26 Hz — 20 % + 20 dB)
Bandwidfh from 9,5 Hz to 26 Hz

|1+H | shhll be between 65,1 dB and 85,1 dB.

Gain (dB)

85,1
80

65,1
60

45,2
41,7

20 \
0 - N
! ! N~
-10 —
1 95 26 100 1000 10000 100000

Frequency (Hz)

Figure 4 — Reference servo for axial tracking

9.8.3 Reference Servo for Radial Tracking

The crossover frequency of the normalized servo transfer function (Hg) for radial tracking, fo = g / (2x) shall
be given by equation (3), where a5 is the maximum expected radial acceleration of 1,1 m/s2, which is
multiplied by a factor m = 1,5 for servo margin. The tracking error e 5« caused by this mxay,,y, shall be
0,022 um.

12 © ISO/IEC 2009 — All rights reserved
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Thus the crossover frequency fy shall be given by

fy 1\/3xmxo‘max :i\/ AN 5 4 kHz (3)

21 €max 21\ 0,022 x 1078

For an open loop transfer function H of the Reference Servo for radial tracking, |1+H| is limited as
schematically shown by the shaded region of Figure 5.

Bandwidth from 100 Hz to 10 kHz

| 1+H | shall be within 20 % of | 1+H | .

Bandwidth from 28,2 Hz to 100 Hz

| 1+H | shall be within the limits enclosed by the following four points.
1)43,7dBat 100 Hz (| 1+Hs| at 100 Hz — 20 %)
2)47,2dBat 100 Hz (| 1+Hg| at 100 Hz + 20 %)
3)656dBat28,2Hz (| 1+Hs| at 28,2 Hz — 20 %)
4)856dBat282Hz (| 1+Hs| at 28,2 Hz — 20 % + 20/dB)
Bandwidth from 9,5 Hz to 28,2 Hz

| 1+H | shall be between 65,6 dB and 85,6 dB.

Gain (dB)
856 | - | \
% =
.t\ |
65,6 :

47,2
43,7

20 \
A \‘\
0 - N
: : \/
-10 L
1 95 28,2 100 1000 10000 100000

Frequency (Hz)

Figure 5 — Reference servo for radial tracking
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10 Dimensional characteristics

Dimensional characteristics are specified for those parameters deemed mandatory for interchange and
compatible use of the disk. Where there is freedom of design, only the functional characteristics of the
elements described are indicated. The enclosed drawing, Figure 6 shows the dimensional requirements in
summarized form. The different parts of the disk are described from the centre hole to the outside rim.

< d, a
< d; g
de a

A

d3—>
H

IR \— e O\ 1
Vlew B I View A
1% transition area
2"transition area

Clamping zone
3"transition area
Information Zone
Rim area

* -
g\ e e

View A - Transition areas and Clamping zone
a d,

ads

View B - Rim area

Figure 6 — Physical disk dimensions

10.1 Reference Planes

The dimensions are referred to two Reference Planes P and Q.

14 © ISO/IEC 2009 — All rights reserved
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Reference Plane P is the primary Reference Plane. It is the plane on which the bottom surface of the

Clamping Zone rests (see 10.5).

Reference Plane Q is the plane parallel to Reference Plane P at the height of the top surface of the Clamping

Zone (see Figure 6).

10.2 Overall dimensions

The disk shall have an overall diameter (for 80 mm disk see Annex A)

d{ =120,00 mm £ 0,30 mm
THe centre hole of a substrate or a dummy substrate shall have a diameter (see Figure 7).

+0,15mm
dsubstrate =15,00 mm
-0,00mm

THe hole of an assembled disk, i.e. with both parts bonded together, shall have 'adiameter

do = 15,00 mm min.

/’ substrate,,
il

d, d

substrate

A
4

Figure 7 — Hole diameters for an assembled disk

The corners_of-the centre hole shall be free of any burrs or sharp features and shall be roun
chamfered by,

hs'= 0,1 mm max.

Hed off or

The thickness of the disk shall be

+0,30mm
er=1,20mm
—0,06mm

10.3 First transition area
In the area defined by dy and

d3z = 16,0 mm min.

© ISO/IEC 2009 — All rights reserved
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the surface of the disk is permitted to be above Reference Plane P and/or below Reference Plane Q by
0,10 mm max.

10.4 Second transition area

This area

shall extend between diameter d3 and diameter

dy4 = 22,0 mm max.

In this are

the disk may have an uneven surface or burrs up fo 0,05 mm max _heyond Reference Planes

and/or Q.

10.5 Clamping Zone

This Zoneg]
d5 3

Each side
Referencsd

In the Cla

€

10.6 Thi

This area
d6 E

In this are

shall extend between diameter d4 and diameter

33,0 mm min.

mping Zone the thickness e; of the disk shall be

+0,20mm

—0,170mm

=1,20 mm

rd transition area

shall extend between diameter ds and diameter
44,0 mm max.

h the top surface is permitted to be above Reference Plane Q by

h1 0,25 mm max.

or below Reference Plane Q by

hy F 0,170 mm max¢

The bottomn surfaceris permitted to be above Reference Plane P by

hsz  0,10\mm max.

of the Clamping Zone shall be flat within 0,1 mm. The top side of the ‘Clamping Zone, i.e. that
Plane Q shall be parallel to the bottom side, i.e. that of Reference Plane’P within 0,1 mm.

or below

elference rFlane ¥ Dy

hg = 0,25 mm max.

10.7 Information Zone

The Information Zone shall extend from diameter dg to diameter

d7 =117,5 mm min. (for 80 mm disk see Annex A)

This Zone consists of the Lead-in Zone, the Data Zone, and the Lead-out Zone.

16

of
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10.8 Rim area

The rim area is that area extending from diameter d7 to diameter d. In this area the surfaces are permitted to
both extend beyond Reference Plane Q or Reference Plane P

hg = 0,1 mm max.

The outer corners of the disk shall be free of any burrs or sharp features and shall be rounded off or

ch

amfered by

10

Al
m
thg

W
va

11

11

TH

11

Th
Ar

11

Th
Arn

11

W
Reé

h7 = 0,2 mm max.

.9 Remark on tolerances

heights specified in the preceding clauses and indicated by h; are independent' from each ¢
pans that, for example, if the top surface of the third transition area is below Reference Plane Q b
bre is no implication that the bottom surface of this area has to be above Reference Plane P by

here dimensions have the same - generally maximum - numerical value, this does not imply that
ues have to be identical.

Mechanical characteristics

.1 Mass

e mass of the disk shall be in the range of 13,0 g t0.20;0 g (for 80 mm disk see Annex A).

.2 Moment of inertia

nex A).

.3 Dynamic imbalance

nex A).

.4 Axial runout

hen measured' by the optical system with the Reference Servo for axial tracking, the disk rota
ference\velocity of 3,49 m/s (see 9.5), the deviation of the recording layer from its nominal pos

difection-normal to the Reference Planes shall not exceed 0,30 mm.

TH

ther. This
y up to ho,

up to hs.
the actual

e moment of inertia of the disk, relative tonits rotation axis, shall not exceed 0,040 g-m2 (for 80 min disk see

e dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 2,5 g-mm (for 80 min disk see

ing at the
tion in the

e residual tracking error below 10 kHz, measured on the blank disk using the Reference Serv

p for axial

tracking, shall not exceed 0,13 um (displacement of the objective lens needed to move the focal point of the
optical beam onto the recording layer).

The measuring filter shall be a Butterworth LPF,

fc (-3 dB): 10 kHz, with slope: -80 dB/decade.

11.5 Radial runout

The runout of the outer edge of the disk shall not exceed 0,30 mm peak-to-peak.

©l
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The radial runout of tracks shall not exceed 70 um peak-to-peak.

The residual tracking error below 1,1 kHz (= fx as defined in 9.8.1), measured on the blank disk using the
Reference Servo for radial tracking and the disk rotating at the Reference velocity of 3,49 m/s (see 9.5), shall

not exceed 0,015 um.

The measuring filter shall be a Butterworth LPF,

fc (-3 dB): 1,1 kHz, with slope: -80 dB/decade.

The rms noise value of the residual error signal in the frequency band from 1,1 kHz to 10 kHz, measured with

an integralion time of 20 ms, using the Reference Servo for radial tracking, shall not exceed 0,016 um.
The measpring filter shall be a Butterworth BPF,

frequency range (-3 dB) : 1,1 kHz, with slope: +80 dB/decade

to : 10 kHz, with slope: -80 dB/decade.

12 Optical characteristics in the Information Zone

12.1 Index of refraction

The index|of refraction of the substrate in the Information Zone shall be 1,55 +0,10.

12.2 Thickness of the substrate

The thickpess of the substrate, from the entrance surface tohe recording layer, varies with the index

refraction ppf the substrate and shall be defined as the encloséed -region in Figure 8.

18

Thickness
(mm) (1,45; 0,633)
7] (1,56; 0,620)
0,620 (1,65; 0,620)
0,600 TS
(1,45; 0,593)
0,580 (1,65; 0,580)
(1,56; 0,580)
I I I I I I
1,40 1,50 1,60 1,70

Index of refraction

Figure 8 — Thickness of the substrate

of
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12.3 Reflectivity

The double-pass optical transmission of the substrate and the reflectivity of the recording layer are measured
together as the reflectance R of the disk. When measured according to Annex C the value of R shall be

in the Information Zone 0,18 < R4 <0,30 in the unrecorded groove
0,18 < R14H < 0,30 in the recorded groove

12.4 Birefringence

THe birefringence of the substrate shall not exceed 60 nm when measured according to Annex D.

12.5 Angular deviation

THe angular deviation is the angle « between a parallel incident beam perpendicular to the Referenge Plane P
and the reflected beam (see Figure 9). The incident beam shall have a diameter in the range 0{30 mm to
3,0 mm. This angle « includes deflection due to the entrance surface and to the tinparallelism of thg recording
layer with the entrance surface.

Substrate

Recording layer

Entrance surface

AW

Reflected beam

Incident beam

Figure 9 — Angular deviation [J

THe angular deviation shall be

In radial direction: || = 0,70° max.

The variation of a in radial direction over one revolution shall be 0,80° peak-to-peak max.

In tangential direction:  |¢| = 0,30° max.

13 Data format

The data received from the host, called Main Data, is formatted in a number of steps before being recorded on
the disk.

It is transformed successively into

— a Data Frame,
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— a Scrambled Frame,
— an ECC Block,

— 16 Recording Frames,
— 16 Physical Sectors,

— a Recording Unit.

These steps are specified in the following clauses.

13.1 Dat[ Frames

A Data Frame shall consist of 2 064 bytes arranged in an array of 12 rows each containihg 172 byles
(Figure 10Q). The first row shall start with three fields, called Identification Data (ID), ID Errer '‘Detection Code
(IED), and RSV bytes, followed by 160 Main Data bytes. The next 10 rows shall each contain 172 Main Data

bytes, angl the last row shall contain 168 Main Data bytes followed by four bytes{for recording an Er

Detection|Code (EDC). The 2 048 Main Data bytes are identified as Dg to D5 g47.

172 bytes
4 2 6
bytes |bytes | bytyes
1 ID IED RSV Main data 160 bytes (Dg - D459)

Main data 172 bytes (D10 - D331)

Main data 172bytes (D332 - Dsg3)

Main data-172 bytes (Dsg4 - Dg75)

Main data 172 bytes (D676 - D847)

Main'data 172 bytes (D848 - D1 019)

12 rows

Main data 172 bytes (D1 020 - D1 191)

Main data 172 bytes (D4 192 - D1 363)

Main data 172 bytes (D1 364 - D1 535)

Main data 172 bytes (D1 536 - D1 707)

Main data 172 bytes (D1 708 - D1 879)

Main data 168 bytes (D1 880 - Do 047) EDC

bytes

Figure 10 — Data Frame

for

13.1.1 Identification Data (ID)

This field shall consist of four bytes, the bits of which are numbered consecutively from bg (Isb) to b3q (msb),

see Figure 11.

20
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bo (Isb)

Sector Information &  Physical Sector Number ———— W

b31 b30 b29 b28 b27 bze b25 b24
Sector format| Tracking Reflectivity | Reserved Zone Data Layer
type method type type number
Figure 11 — Identification Data (ID)
THe bits of the most significant byte, the Sector Information, shall be set as follows:
Bif b3 shall be set to ZERO, indicating a CLD format
Bif bsg shall be set to ONE, indicating groove tracking (see Clause\14)
Bif bog shall be set to ONE indicating that the reflectance is less than 40 %
Bif bog shall be set to ZERO
Bifs bo7 to byg shall be set to
ZERO ZERO in the Data Zone
ZERO ONE in the Lead-in Zone
ONE ZERO in the Lead-out Zone
Bit bog shall be set to ONE, indicating,Rewritable data
Bif bog shall be set to ZERO, indicating that through an entrance surface lonly one
recording layer can be‘accessed.
THe least significant three bytes; bits by to by, shall specify the Physical Sector Number in binary notation.
THe Physical Sector Number of the first Physical Sector of an ECC Block shall be an integer multiplg of 16.
13.1.2 ID Error Detection Code (IED)
When identifying:all bytes of the array shown in Figure 10 as C;;for i=0to 11 and j = 0 to 171, the bytes of
IED are represénted by Cq j for j = 4 to 5. Their setting is obtained as follows.
J 5-j 2
MED(x) = Z;‘lCO’j x°7) =1(x) x* mod Gg(x)
j=
where
3 .
I(x)= YCo,; x>/ and Gg(x) = (x + 1)(x + @)
j=0
a is the primitive root of the primitive polynomial P(x) = x8 + x4 + x3 + x2 + 1
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13.1.3 RSV

This field shall consist of 6 bytes. The first byte may be set by the application. If not specified by the
application, it is reserved and shall be set to (00). The remaining 5 bytes are reserved and shall all be set to
(00).

Under no circumstance may other data received from the host be recorded in this field.

Circumvention: Recorders and recording drives shall be considered as circumvention devices when these are produced
to record, or can easily be modified to record, in any manner, a user-defined number in this field.

13.1.4 Erfor Detection Code (EDC)

This 4-byle field shall contain the parities of an Error Detection Code computed over the preceding 2 060
bytes of the Data Frame. Considering the Data Frame as a single bit field starting with the most|significant |bit
of the firs{ byte of the ID field and ending with the least significant bit of the EDC field, then\this msb will pe
b1s 511 and the Isb will be bg. Each bit b; of the EDC is shown as follows for i = 0 to 31:

31 ,
EDL(x)=Y.b; x' =1(x) mod G(x)
i=0
where
16511
I(x)|= Zbi x'  and G(x)=x32+x31+x4+1
=32

13.2 Scrlambled Frames

The 2 04§ Main Data bytes shall be scrambled by means of the circuit shown in Figure 12 which shall congist
of a feedbpck bit shift register in which bits r; (msb)to’rg (Isb) represent a scrambling byte at each 8-bit shift

&)

f A 4

M4 T3 NF2 (T4 [ T1o| To [ Tg [ T7 [ Te [ Ts [ T4 | T3 [T | Ty | Tp

Y VvV VYV VYV VYV ¥V V¥V
S, at each 8-bit shift

Figure 12 — Feedback shift register

At the beginning of the scrambling procedure of a Data Frame, positions rq4 to rg shall be pre-set to the
value(s) specified in Table 1 (the msb of the pre-set value shall be discarded). The same pre-set value shall
be used for 16 consecutive Data Frames. After 16 groups of 16 Data Frames, the sequence is repeated. The
initial pre-set number is equal to the value represented by bits b7y (msb) to by (Isb) of the ID field of the Data
Frame. Table 1 specifies the initial pre-set value of the shift register corresponding to the 16 initial pre-set
numbers.
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Table 1 — Initial values of the shift register

TH
2

Initial pre-set Initial pre- Initial pre-set Initial pre-set
number set value number value
(0) (0001) (8) (0010)
(1) (5500) (9) (5000)
(2) (0002) (A) (0020)
(3) (2A00) (B) (2001)
(4) (0004) (C) (0040)
t5) (5466) B A4002)
(6) (0008) (E) (0080)
(7) (2800) (F) (0005)

D'yx=Dx@® Sk fork=0to2047 (® stands for Exclusive OR)

e part of the initial value of r7 to rg is taken out as scrambling byte Sy. After that, an-8=bit shift i repeated
D47 times and the following 2 047 bytes shall be taken from ry to rg as scrambling ‘bytes S to S g47. The
Main Data bytes Dy of the Data Frame become scrambled bytes D’y where

172 bytes

prises 208

13.3 ECC Blocks
Arn ECC Block is formed by arranging 16 consecutive Scrambled\Frames in an array of 192 rows of
egch (Figure 13). To each of the 172 columns 16 bytes of Parity of Outer Code are added, then, to gach of the
resulting 208 rows, 10 bytes of Parity of Inner Code are added. Thus a complete ECC Block com
roys of 182 bytes each. The bytes of this array are identified as B; j as follows, where iis the row number and j
is fhe column number.
Bjjfori=0to 191 and j= 0 to 171 are bytesfrom the Scrambled Frames
B;j for i=192to 207 and j = 0 to 171 are bytes of the Parity of Outer Code
Bj for i=0to 207 and j = 172t0)181 are bytes of the Parity of Inner Code
PI
ot 172 bytes P 4——10 bytes—P
A BO,O BO 1 BO,1 70 BO,1 71 BO,1 72 BO,1 81
B1,0 B1 1 B1,170 B1,171 B1,172 B1,181
BZ,O BZ 1 BZ,1 70 BZ,1 71 BZ,1 72 BZ,1 81
192 rows
B1890 B1891 B18917O B189171 B189172 B189181
B1900 B1901 B19017O B190171 B190172 B190181
v B191,O B191,1 B191,17O B191,171 B191,172 B191,181
? B1920 B1921 B19217O B192171 B192172 B192181
PO 16 rows
¢ Bzozo B207,1 Bzo7,170 B207,171 B207,172 B207,181
Figure 13 — ECC Block
© ISO/IEC 2009 — All rights reserved
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The PO and PI bytes shall be obtained as follows.

In each of columns j = 0 to 171, the 16 PO bytes are defined by the remainder polynomial Rj(x) to form the
outer code RS (208,192,17).

er

207 .
Rj(x)= >B;; x*°7" =1;(x) x"® mod Gpo ()
=192
where
191 191 15 P
1i({) = > Bjj x and Gpo(x)=[](x+a")
i=0 k=0
In each of rows i = 0 to 207, the 10 PI bytes are defined by the remainder polynomial Rj(x) to form the inf
code RS(182,172,11).
181 )
Ri(}) = YBj; "8 =1;(x) x'® mod Gp(x)
j=172
where
171 _ 9 P
L) =YB;; x'"™ and Gpy(x)=[](x+a)
j=0 =0
a is the prjmitive root of the primitive polynomial P(x) = X8+ x4 + x3 + x2 + 1
13.4 Re¢ording Frames
Sixteen Recording Frames shall be obtained-by interleaving one of the 16 PO rows at a time after every
rows of anf ECC Block (Figure 14). This is.achieved by re-locating the bytes B;; of the ECC Block as By , fof
m3ai+int[i/12] and h=zj fori<191
ma13x(i-191)-1 _~andn=j foriji>192
where int [x] representsthe’largest integer not greater than x.
Thus the [37 856 bytes of an ECC Block are re-arranged into 16 Recording Frames of 2 366 bytes. Ea
Recording Frame consists of an array of 13 rows of 182 bytes.
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< 182 bytes >
T S Boart | Boxro | < -+ Bo 161 T
13 & =~ Recording
rows Frame O
S Bit171 | Byaza | -+ - - - Bi1.181
! Brggo | mrrrrrr Bigo171 |Bropaza | - - - - - Bioz.181 !
] Y Biosse | Buosra | - o Biaios 4
13 = = Recording
rows Frameg 1
Bogg | rrrre Bosi71 | Bogaza| « - - - - Bys 1a1
B193,0 ................... B193,171 B193’172 ..... B193,181

= _— Recording
= Frames P - 14

l

I B180,0 """""""""" B180,171 B180,172 """ B180,181 T
13 = = Recording
rows Frame|15
= P Bior171 [Broraza | < - - - - B1o1 181
8207,0 ------------------- 8207’171 8207’172 ----- 8207,181

Figure 14 — Recording Frames obtained from an ECC Block

13.5 Modulation and NRZl.conversion

THe 8-bit bytes of each Recording Frame shall be transformed into 16-bit Code Words with the fun length
limitation that between 2 ONEs there shall be at least 2 ZEROs and at most 10 ZEROs (RLL(2,10)). Annex H
specifies the conversiob/tables to be applied. The Main Conversion table and the Substitution table specify a
16-bit Code Word-foDeach 256 8-bit bytes with one of 4 States. For each 8-bit byte, the tables indicate the
corresponding Code Word, as well as the State for the next 8-bit byte to be encoded.

THe 16-bitsCode Words shall be NRZI-converted into Channel bits before recording on the |disk (see
Figure 15). The Channel clock period is the time between 2 consecutive Channel bits.

© ISO/IEC 2009 — All rights reserved 25


https://standardsiso.com/api/?name=08fe31af208d8c50872b643853b2c7af

ISO/IEC 17341:2009(E)

8-bit 16-bit

. 16 channel bits
bytes Code Words NRZ Echu/sxe-OR NRZI converted pulses

——» modulator > . >
conversion > e
1T P

T =1 channel clock period delay

16bHCodeVdepaﬂmh:0‘1‘0‘0‘ 1‘0‘0‘0‘1‘0‘0‘0‘0‘ 1‘0‘0
NRZ converted signal: [ ] [ ] [ ] [ ]

NRZI converted pulses:

Figure 15 — NRZI conversion

13.6 Physical Sectors

The structure of a Physical Sector is shown in Figure 16. It shall consist of 13 rows, each’comprising two Sync
Frames. A Sync Frame shall consist of a SYNC Code from Table 2 and 1 456 Channel bits representing 91
8-bit byteg. Each row of the Physical Sector shall consist of two Sync Frames withithe first 1 456 Channel Hits
representing the first 91 bytes of each row of a Recording Frame and thie second 1456 Channel Hits
representing the second 91 bytes of each row of a Recording Frame.

«— 32 >|«—1456 —— |« 32> |«——1456 ——
1 SYO 8Y5
SY1 SY5
SY2 SY5
SY3 SY5
SY4 SY5
SY1 SY6
13 rows SY2 SY6
SY3 SY6
SY4 SY6
SY1 SY7
SY2 SY7
SY3 SY7
\ SY4 SY7
<—— Sync Frame Sync Frame ———

Figure 16 — Physical Sector

Recording of the Physical Sector shall start with the first Sync Frame of the first row, followed by the second
Sync Frame of that row, and so on, row-by-row. The state of each SYNC Code and each subsequent set of 16
Channel bits shall follow the rules defined in 13.8.
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Table 2 — SYNC Codes

State 1 and State 2 (next state is state 1)

Primary SYNC codes Secondary SYNC codes

(msb) (Isb)  (msb) (Isb)
SY0 = 0001001001000100 0000000000010001 / 0001001000000100 0000000000010001
SY1 =0000010000000100 0000000000010001 / 0000010001000100 0000000000010001
SY2 = 0001000000000100 0000000000010001 / 0001000001000100 0000000000010001
SY3 = 0000100000000100 0000000000010001 / 0000100001000100 0000000000010001
SY4 = 0010000000000100 0000000000010001 / 0010000001000100 0000000000010064
SY5 =0010001001000100 0000000000010001 / 0010001000000100 0000000000010001
SY6 = 0010010010000100 0000000000010001 / 0010000010000100 0000000000010001
SY7 =0010010001000100 0000000000010001 / 0010010000000100 0000000000010001

State 3 and State 4 (next state is state 1)

Primary SYNC codes
(msb) (Isb)

SY0 = 1001001000000100 0000000000010001
SY1 =1000010001000100 0000000000010001
SY2 =1001000001000100 0000000000010001
SY3 =1000001001000100 0000000000010001
SY4 =1000100001000100 0000000000010001
SY5 =1000100100000100 0000000000010001
SY6 = 1001000010000100 0000000000040001
SY7 =1000100010000100 0000000000610001

Secondary/SYNC codes
(msb) (Isb)
1001001001000100 0000000000010001
100004.6000000100 0000000000010001
10@1000000000100 0000000000010001
1000001000000100 0000000000010001
1000100000000100 0000000000010001
1000000100000100 0000000000010001
1000000001000100 0000000000010001
1000000010000100 0000000000010001

1'1
-

A
Bl
of
at
sh

m
Y

[«

TH

.7 Layout of a Recording UNit (RUN)

RUN shall consist of an integer‘number (M > 1) of sets of 16 Physical Sectors, each from a s
pbck. The M ECC Blocks shall‘be*preceded by 8 Channel bits, which are meant to reduce possible
inaccuracies of the linking. point, while the last 8 Channel bits of the last Physical Sector shall be
recording. The 8 linking €hannel bits and the next SYNC Code SYO0 (chosen from State 1/2 or
all be chosen randomly, such that the runlength constraints specified in 13.5 are fulfilled.

ch RUN of M ECC-Blocks (M > 1) starting with ECC Block N shall be recorded in the following wa
8 Channélbits for linking in ECC Block N-1,
full ECCBlocks Nto N+ M — 2 (if M > 2),
ECC\Block N + M — 1, except for the last 8 Channel bits, which bits shall not be recorded.

epositioning of a Recording Unit is shown in Figure 17.

ngle ECC
influences
discarded
State 3/4)

When the RUN starting with ECC Block N is to be recorded, and ECC Block N-1 has not yet been recorded,
then the RUN shall be extended with a dummy ECC Block N-1 of which all Main Data bytes shall be set to
(00).

©l
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midd}e of wobble 15

S
%
8T theoretical start position
| | 5T max
actual start position Ilnklng>4 MECC Blocks >
8 ! last 8
Channel ECC Block ECC Block 'Channel
. N N+M-1 7%
bits i bits
A to be recorded to be
discarded
at recording
N N
ECC Block ECC Block ECC Block ECC Block
N-1 N N+M-1 N+M
A\ N

13.7.1 Rgcording Unit position

Each EC(
shall be n
which the
(PAA). In
(030000)

The referg¢nce for the theoretical-start positions is wobble 15 following the ADIP word sync unit of the AD

words of
position is
wobble 15

The start
Channel g

A 4

A

previous recording (if existent) is overwritten

Figure 17 — Recording’Unit

Block, consisting of 16 Physical Sectors, shall correspond to 4 ADIP words (see 14.4.1.1). RU
napped onto the structure of tracks:{sée 14.4), such that the Physical Sector Numbers (PSN),
2 least significant bits have been discarded, correspond to the local Physical Address in AD

0 (030003) correspond to Physical ADIP Address (00C000)).

vhich the 2 least significant address bits are 00 (see 14.4.1.1 and Figure 21). The theoretical st
8 Channel bits afterthe nominal position of the zero crossing in the middle of the above mention|
of the wobble signal from Read channel 2.

it clocksshall be phase locked to the wobble frequency.

Ns
of
IP

mathematical form: PSN = 4xRAA + i, where i = 0, 1, 2, or 3 (for example: Physical Sector Numbegrs

IP
art
ed

Df each recording shall be within + 5 Channel bits of the theoretical start position. During writing the

13.8 d.c

component suppression control

To ensure a reliable radial tracking and a reliable detection of the HF signals, the low frequency content of the
stream of Channel bit patterns should be kept as low as possible. In order to achieve this, the Digital Sum
Value (DSV, see 4.3) shall be kept as close to zero as possible. At the beginning of the modulation, the DSV
shall be set to 0.

The different ways of diminishing the current value of the DSV are as follows:

a) Choice of SYNC Codes between Primary or Secondary SYNC Codes.

b) For the 8-bit bytes in the range 0 to 87, the Substitution table offers an alternative 16-bit Code Word for all
States.

28
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c) For the 8-bit bytes in the range 88 to 255, when the prescribed State is 1 or 4, then the 16-bit Code Word
can be chosen either from State 1 or from State 4, so as to ensure that the RLL requirement is met.

In order to use these possibilities, two data streams, Stream 1 and Stream 2, are generated. Stream 1 shall
start with the Primary SYNC Code and Stream 2 with the Secondary SYNC Code of the same category of
SYNC Codes. As both streams are modulated individually, they generate a different DSV because of the
difference between the bit patterns of the Primary and Secondary SYNC Codes.

In the cases b) and c), there are two possibilities to represent a 8-bit byte. The DSV of each stream is
computed up to the 8-bit byte preceding the 8-bit byte for which there is this choice. The stream with the
lo i T ; ; i he next 8-
bif byte is entered into Stream 1 and the other into Stream 2. This operation is repeated each time[case b) or
c)loccurs.

Whilst case b) always occurs at the same pattern position in both streams, case c) may,occur in pne of the
stieams and not in the other because, for instance, the next State prescribed by the previous 8-bit byte can be
2 ¢r 3 instead of 1 or 4. In that case the following 3-step procedure shall be applied:

1) Compare the | DSV s of both streams.

2)| If the |DSV| of the stream in which case c) occurs is smaller than’that of the other stream|, then the
stream in which case c¢) has occurred is chosen and duplicated to the other stream. One of the
representations of the next 8-bit byte is entered into this streamr . and the other into the other stream.

3)| If the |DSV/| of the stream in which case c¢) has occurred isdlarger than that of the other stream,|then case
c) is ignored and the 8-bit byte is represented according-te'the prescribed State.

In[both cases b) and c), if the |DSV|s are equal;~the decision to choose Stream 1 or Stream 2 is
imiplementation-defined.

THe procedure for case a) shall be as follows:

1) At the end of each Sync Frame, whether or not case b) and or case c) have occurred, the acfumulated
DSVs of both streams are compared. The stream with the lower |DSV/| is selected and duplicated to the
other stream. Then the next Primary SYNC Code and the Secondary SYNC Code of the propef category
are inserted each in one of the streams.

Optionally the procedure fof case a) can be extended in the following way:

2)| If the DSV at the end of the resulting Sync Frame is greater than + 63 or smaller than -64, then fthe SYNC
Code at the beginning of the Sync Frame is changed from Primary to Secondary or vice vefsa. If this
yields a smaller DSV, the change is permanent, if the |DSV/| is not smaller, the original SYNC Code is
retained.

Dyring the DSV computation, the actual values of the DSV may vary between -1 000 and +1 000} thus it is
recomimended that the count range for the DSV be at least from -1 024 to +1 023.

14 Track format

14.1 Track shape

The area in the Information Zone (see 10.7) shall contain tracks formed from a single spiral groove. Each
track shall form a 360° turn of a continuous spiral. The shape of each track is determined by the requirements
in Clauses 23 and following. Recordings shall be made on the groove.

The tracks in the Information Zone contain a phase modulated sinusoidal deviation from the nominal
centrelines, called wobble, which contains addressing information.
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The tracks shall be continuous in the Information Zone.
The groove tracks shall start at a radius of
and end at a radius of

14.2 Track path

22,00 mm max,
58,75 mm min (for 80 mm disk see Annex A).

The track path shall be a continuous spiral from the inside (beginning of the Lead-in Zone) to the outside (end
of the Lead-out Zone) when the disk rotates counter-clockwise as viewed from the optical head.

14.3 Tra

pitch

The track [pitch is the distance measured between the average track centrelines of adjacent tracks, measur
in the radial direction. The track pitch shall be 0,74 um + 0,03 um. The track pitch averaged over the

Informati

14.4 Tra

The wobl]

Zone shall be 0,74 ym + 0,01 pum.

k layout

le of the tracks is a sinusoidal deviation from the nominal centrelines;‘with a wavelength

4,265 6 wn + 0,045 0 um (equivalent to 32 Channel bits). The Total Harmonic Distortion (THD) of

oscillator f

The wobl
modulatio

14.4.1 AL

The data
Therefore
modulateq

1 wobble
one ADIP

)IP information

with ADIP information (see Figure 18).

bquals 32 Channel bits (= 32T)
unit = 8 modulated wobbles per 2 Sync

<—+——1 488 Channel bits

Frames

or generating the wobble sine wave shall be <-40 dB.

2 Sync Frames

le is phase modulated by inverting wobble cycles. The information contained in the wobl
N is called Address-in-Pregroove or ADIP (see 14.4.1.1).

fo be recorded onto the disk must be aligned withthe ADIP information modulated in the wobb
93 wobbles shall correspond to 2 Sync Frames. Of each 93 wobbles, 8 wobbles are phag

1 488 Channel bits ——

Sync

data

Sync

data

- 16 wobbles ———

one

ADIP unit |

<—— 16 wobbles ———

ed

of
he

ple

le.

< 8 wobbles — |

14.4.1.1

Figure 18 — General ADIP structure

ADIP word structure

93 wobbles

85 monotone wobbles

52 ADIP units are grouped into one ADIP word each.
This means that one ADIP word corresponds to 4 x 13 x 2 Sync Frames = 4 Physical Sectors.

30
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Each ADIP word shall consist of: 1 ADIP sync unit + 51 ADIP data units.

ADIP sync unit = 4 inverted wobbles for word sync + 4 monotone wobbles.
ADIP data unit = 1 inverted wobble for bit sync + 3 monotone wobbles + 4 wobbles representing one data bit.
(see 14.4.1.3)

ISO/IEC 17341:2009(E)

wobble 0 | wobble 1103 | wobble 4 to 7
0 0 sync unit word sync 0 0
data unit bit sync data bit 1
ADIP data unit bit sync data bit 2 4 Physical
4 word Sectors 1
ADIP : : ECC
words 4 data unit bit sync data bit 51 ¥ Blodk
\: \:
Figure 19 — ADIP word structure
THe information contained in the data bits is as follows:
bit 1: this bit is reserved and shall be set to ZERO:
bits 2 to 23: these 22 bits contain a Physical ADIP*Address.
Data bit 2 is the msb and data-bit 23 is the Isb. The addresses increase by one for|each next
ADIP word.
The first address in the nformation Zone shall be such that Physical ADIP Address| (00C000)
is located at radius 24,00 fg'gg mm .
Physical ADIP-Address (098150), which is the first address corresponding to thg Lead-out
Zone, shalhbe located at a radius < 58,00 mm (for 80 mm disk see Annex A).
bits 24 to 31: these 8'bits contain auxiliary information about the disk.
Bit24 to 31 from 256 consecutive ADIP words, shall form one ADIP Aux Frame with{256 bytes
of information. The first byte of each ADIP Aux Frame shall be located in an ADIP word with a
Physical ADIP Address that is a multiple of 256 (Physical ADIP Address = (xxxx00)).
In the Lead-in Zone of the disk the auxiliary bytes shall be used for storing Physical format
;IIfUIIIIGt;UII. Thc CUI |tc| ItO Uf thc 250 b_y'tca arc dcflllcd ;II TGb:U 3 GIICIl 14.4.2.
In the Data Zone of the disk the auxiliary bytes may be used for storing Extended format
information as defined in Annex B. If not used for such purpose all bytes shall be set to (00).
In the Lead-out Zone of the disk the auxiliary bytes shall be set to (00).
bits 32 to 51: these 20 bits contain error correction parities for the ADIP information.

© ISO/IEC 2009 —
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14.4.1.2 ADIP error correction

For the

ADIP error

correction

the

ADIP data

bits are

grouped

into  4-bit

nibbles.

The mapping of the data bits into the nibble array is defined in Figure 20. Bit 0 is a dummy bit, which shall be
considered as set to ZERO for the error corrector.

nibble Ng bit 0 bit 1 bit 2 bit 3 0
nibble N1 bit 4 bit 5 6 ADIP
nibbles address
bit 20 bit 23 J
bit 24 T2 AUX
nibble N7 bit 28 bit 31 { nibbles data
nibble Ng bit 32 0 nibble
5 based
nibbles R-S
nibble N2 bit 48 bit 49 bit 50 bit 51 \2 ECC

A nibble-H
remainder

R(

where

I(x

o is the pr

All bits of

14.41.3
The ADIP

PW is

ased RS (13,8,6) code is constructed, of which the 5 paritynibbles Ng to Nqo,
polynomial R(x):

)

12

Figure 20 — ADIP error correction structure

=>'N; X127 = 1(x) x° mod Gpp (x)

i=8

It~

, 4
N, x’7 and Gpa(x)= BIC%: o)
k=0

mitive root 0010 of the pfimitive polynomial P(x) = x4 + x + 1

he 5 parity nibbles«Ngito N4 shall be inverted before recording.

ADIP modulation rules

units aré.modulated by inverting some of the 8 wobble cycles:

apositive wobble, which shall start moving towards the inside of the disk.

are defined by the

32

all monotone wobbles shall be PWs.

NW is a negative wobble, which shall start moving towards the outside of the disk.
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Modulation of the ADIP word sync:

ADIP sync unit

ISO/IEC 17341:2009(E)

wobble | wobble
92 0 1 2 3 8
4 NW 4 PW
Modulation of an ADIP ZERO bit:
ADIP data unit with data set to ZERO
wobble | wobble
92 0 1 2 3 4 6 7 8
1 NW 3 PW 2 PW 2 NW
Modulation of an ADIP>ONE bit:
ADIP-data unit with data set to ONE
wobble-.\wobble
92 0 1 2 3 4 6 7 8
1 NW 3 PW 2 NW 2 PW

Figure 21 — ADIP modulation rules

14.4.2 Physical format information in ADIP

This information shall comprise the 256 bytes shown in Table 3. It contains disk information and values for the
write strategy parameters to be used with the Optimum Power Control (OPC) algorithm to determine optimum
laser power levels for writing (see Annex G and Annex I). The information is copied to the Control Data Zone
(see 17.11.1) during initialization of the disk.
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Table 3 — Physical format information

Byte number Content Number of bytes

0 Disk Category and Version Number 1

1 Disk size 1

2 Disk structure 1

3 Recording density 1
4to 15 Data Zone allocation 12
t6 General--lag-bits 4

7 Disk Application Code 1

8 Extended Information Indicators 1

19 o 26 Disk Manufacturer ID 8
27 to 29 Media Type ID 3
B0 Product revision number 1

B1 number of Physical format information bytes in use in ADIP up to byte 63 1

B2 Recording velocity range for the basic write strategy 1

B3 Maximum read power at Reference velocity 1

B4 PinD at Reference velocity 1

B5 p at Reference velocity 1

B6 g1 at Reference velocity 1

B7 go at Reference velocity 1

B8 Ytarget @t Reference velocity 1

B9 Maximum read power at:Upper velocity 1

d4] PinD at Upper velocity 1

11 p at Upper velocity 1

12 g4 at.Upper velocity 1

13 &9 at Upper velocity 1

14 Ttarget @t Upper velocity 1

15 Maximum read power at Intermediate velocity 1

16 PiND at Intermediate velocity 1

7 p at Intermediate velocity 1

18 €1 at Intermediate velocity 1

19 €7 at Intermediate velocity 1

b0 Ytarget at Intermediate velocity 1

b1 Ttop first pulse duration 1

b2 Tmp multi pulse duration 1

53 dTiop first pulse lead time 1
54 dTerg erase lead time at Reference velocity 1
55 dTerg erase lead time at Upper velocity 1
56 dTerg erase lead time at Intermediate velocity 1
57 to 63 Reserved — All (00) 7
64 to 95 Extended Information block 0 32
96 to 127 Extended Information block 1 32
128 to 159 Extended Information block 2 32
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Table 3 — Physical format information (continued)

Byte number Content Number of bytes
160 to 191 Extended Information block 3 32
192 to 223 Extended Information block 4 32
224 to 255 Extended Information block 5 32

This version of this document specifies two types of disks, with different recording velocity ranges. The
ifi i i ' ifred El blocks,
n defined

see 14.4.2.3). The following types of disks (characterized by the so-called X-speed) have now-be
and their ADIP shall contain the El Blocks as indicated in Table 4.

Table 4 — Types of disks

basic write strategy 4x write strategy remarks
bytes 32 to 63 El block format 1
type of disk (1x ~ 2,4x speed) (1,6x ~ 4x speed)
this disk shall be suitgd
“« » for recording speeds
2,4x * N between 3,49 & 8,44 m/s
only

this disk shall be suitgd
for recording speeds
“4x” + + between 3,49 & 8,44 m/s
and between

5,77 & 13,95 m/s

+ shall be present — shall not be used (both write strategigs support
recording in full CAV mode)

14.4.2.1 General information — Bytes 0 to 31
Byte 0 - Disk Category and Version Number

Bifs by to by  shall specify‘the Disk Category,
bit bz-shall be set to 1 indicating a disk according to the +R/+RW Format (see Clause 3),
bit bg-shall be set to 0 indicating a single layer disk,

bits bg and b, shall be set to 01 indicating a +RW disk.

Bifs b3 tosbg~ shall specify the Version Number,

they shall be set to 0010 indicating this International Standard.
This Version Number identifies amongst others the definitions of the data in bytes 32|to 63.
Drives not acquainted with the specific Version Number of a disk should not try to record on
that disk using the information in bytes 32 to 63, which bytes contain the basic write strategy
parameters (see Annex O).

NOTE Version number 0000 can be used for identification of test disks. Such test disks might not contain the correct
Physical format information in their ADIP Aux Frames.

Byte 1 - Disk size and maximum transfer rate

Bits by to by shall specify the disk size,
they shall be set to 0000, indicating a 120 mm disk (for 80 mm disk see Annex A)
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Bits bgto by shall specify the maximum read transfer rate,

they shall be set to 1111 indicating no maximum read transfer rate is
specified

Byte 2 - Disk structure

Bits by to by  shall be set to 0000

Bits b3 to b0  shall specify the type of the recording layer(s):
they shall be set to 0100, indicating a rewritable recording layer.

Byte 3 - Recording density

Bits by to ps  shall specify the average Channel bit length in the Information Zone,
they shall be set to 0000, indicating 0,133 um

Bits b3 to p0 shall specify the average track pitch,
they shall be set to 0000, indicating an average track pitch of 0,74 um

Bytes 4 t¢ 15 - Data Zone allocation
Byte 4 shall be set to (00).

Bytes 5t0]7  shall be set to (030000) to specify PSN 196 608 of the first/Physical Sector
of the Data Zone

Byte 8 shall be set to (00).

Bytes 91011 shall be set to (26053F) to specify PSN 2 494 711 as the last possible Physical Sector of the
Data Zone (for 80 mm disk see Annex A).

Bytes 12 1o 15 shall be set to (00)
Byte 16 —|General Flag bits
Bit by shall be set to ZERO

Bit b6 shall specify if the-disk contains Extended format information in the ADIP Aux Frames in the
Data Zone related-to the VCPS copy protection system,

shall be s€t'10°0, indicating no Extended format information for VCPS is present,
shall-be set to 1, indicating the Data Zone contains Extended format information for

VCPS as defined in Annex B and the VCPS System Description
(see Annex N).

Bit b5 s reserved-foruseinthe Control DataZone-and-shall-be-setio ZERO

Bits b4 to b0 are reserved and shall be set to 0 0000
Byte 17 — Disk Application Code
This byte can identify disks that are restricted to be used for special applications only. Drives not able to

identify the particular application related to a specific Disk Application Code or not able to act according to the
rules as defined for this particular application are not allowed to write on a disk with such a code.
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(00) identifies a disk for General Purpose use
(no restrictions, all drives are allowed to write on a disk carrying this code),
all other codes are reserved.

Byte 18 — Extended Information indicators

Bits b7 to bg are reserved and shall be set to 00

Bits b5 to bg  each of these bits shall indicate the presence of an Extended Information block.
Bit bj shall be set to 1 if Extended Information block i, consisting of bytes (64 + ix32) to

(95 + ix32), is in use. Else bit bj shall be set to 0.

Bytes 19 to 26 — Disk Manufacturer ID

THese 8 bytes shall identify the manufacturer of the disk. This name shall be represented by chara
thé GO set + SPACE according to ISO/IEC 4873. Trailing bytes not used shall be set\to'(00).

If {he Disk Manufacturer ID is not used, these 8 bytes shall be set to (00)

Bytes 27 to 29 — Media Type ID

cters from

Disk manufacturers can have different types of media, which shall be\specified by these 3 bytes. The specific

type of disk is denoted in this field by characters from the G@-set + SPACE according to ISO/|EC 4873.
Trpiling bytes not used shall be set to (00).

If {he Media Type ID is not used, these 3 bytes shall be set'to (00)

NQTE If bytes 19 to 29 are used for disk identification, disks with different characteristics shall be igentified by
different and unique combinations of Disk Manufacturer{BD*/ Media Type ID. Therefore the contents of bytes 19 to 29 shall
be|approved by the licensors of the +RW system.

Byte 30 — Product revision number

This byte shall identify the product ,revision number in binary notation. All disks with the same Disk
Manufacturer ID and the same Media Type ID, regardless of Product revision numbers, must havel the same
recording properties (only miner\differences are allowed: Product revision numbers shall be irrglevant for
recorders). The content of this_byte can be chosen freely by the disk manufacturer.

If ot used this byte shall.be set to (00)

Byte 31 — number-of Physical format information bytes in use in ADIP up to byte 63

THis byte forms-one 8-bit binary number indicating the number of bytes actually in use for the basig Physical
format information (in bytes 0 to 63). It shall be set to (39) indicating that only the first 57 bytes of thg Physical

fo

mat information are used.

14.4.2.2 Basicwrite-strategy parameters —Bytes 32 {0 63

Byte 32 - Recording velocity range for the basic write strategy

This byte indicates the recording speed range of the disk for the basic write strategy parameters as defined in

by

tes 33 to 63 in this Physical format information, as a number n such that

n =10 x v (n rounded off to an integral value)

It shall be

©l

set to (23) indicating a linear velocity range for writing from 3,49 m/s (the Reference velocity) t
8,44 m/s allowing for CAV.

SO/IEC 2009 — All rights reserved
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The Reference velocity is 3,49 m/s.
The Intermediate velocity is 5,95 m/s.
The Upper velocity is 8,44 m/s.

Byte 33 -

Maximum read power, P, at Reference velocity

This byte shall specify the maximum read power P, in milliwatts at the Reference velocity as a number n such

that

n:

20 x (P, - 0,7)

Byte 34 -

P\nD at Reference velocity

PinD is the starting value for the determination of Piarget used in the OPC algorithm, see Annex |.

This byte
such that

n=
Byte 35 -

This byte
algorithm

n -
Byte 36 -

This byte
(see Anng

n-=
Byte 37 -

This byte
(see Anng

n -
Byte 38 -

This byte

shall specify the indicative value Piyp of Piarget in milliwatts at the Reference velogity as a numbe

20 x (PinD - 5)
p at Reference velocity

shall specify the write power multiplication factor p at theReference velocity used in the Of
see Annex |) as a number n such that

100 x p

1 at Reference velocity

[ n

shall specify the Erase/Write power ratio &4 at the Reference velocity used in the OPC algorithm

x ) as a number n such that
200 x g4

e, at Reference velocity

shall specify the Cooling/Write power ratio g5 at the Reference velocity used in the OPC algorithm

x 1) as a number n-such that
200 x g5

Itarget at\Reference velocity

shall'specify the target value for vy, yiarget at the Reference velocity used in the OPC algorithm (s

1

Annex )
n -

Byte 39 -

[ btk
O A TIUITiveT 77 ouvult triat

20 x Ytarget

Maximum read power at Upper velocity

This byte shall specify the maximum read power P, in milliwatts at the Upper velocity as a number n such that

n=

38

20 x (P, - 0,7)
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Byte 40 - P\np at Upper velocity
PinD is the starting value for the determination of Piarget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp of Pigrget in milliwatts at the Upper velocity as a number n
such that

n=20 x (PIND'S)

Byte 41 - p_at Upper velocity

This byte shall specify the write power multiplication factor p at the Upper velocity used in the~QP( algorithm
(seée Annex |) as a number n such that

n=100 xp
Byte 42 - ¢4 at Upper velocity

This byte shall specify the Erase/Write power ratio ¢4 at the Upper velocity used in the OPC algofithm (see
Arnnex I) as a number n such that

n =200 x g4
Byte 43 - g5 at Upper velocity

THis byte shall specify the Cooling/Write power ratio g, @t the Upper velocity used in the OPC algorithm (see
Arnnex I) as a number n such that

n=200 x g
Byte 44 - yt5rget at Upper velocity

THis byte shall specify the target vatde for vy, yarget at the Upper velocity used in the OPC algofithm (see
Arnex |) as a number n such that

n =20 X ytarget
Byte 45 - Maximum-read power at Intermediate velocity

THis byte shall<specify the maximum read power P, in milliwatts at the Intermediate velocity as a|number n
such that

n'E20 x (P, - 0,7)

Byte46—="Pypatintermediatevetocity
PinD is the starting value for the determination of Piarget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp of Piarget in milliwatts at the Intermediate velocity as a number
n such that

n=20 x (PIND'S)
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p at Intermediate velocity

This byte shall specify the write power multiplication factor p at the Intermediate velocity used in the OPC

algorithm
n-=

Byte 48 -

(see Annex |) as a number n such that
100 x p

g4 at Intermediate velocity

This byte shall specify the Erase/Write power ratio ¢4 at the Intermediate velocity used in the OPC algorithm

(see Anngx |) as a number n such that

n -
Byte 49 -

This byte

n=
Byte 50 -

This byte

Annex I) §s a number n such that

n-=
Byte 51 —

This byte
first pulse

Bits 7 to 4
Bits 3to 0

Bit combir

200 x &1

g2 at Intermediate velocity

200 x g5
target at Intermediate velocity

shall specify the target value for v, yiarget at the Intermediate. velocity used in the OPC algorithm (s

20 x Ytarget

Ttop first pulse duration

shall specify the duration of the first pulse of the multi pulse train for recording (see Annex G). T
duration consists of two contributions:a variable part and a fixed part (Tiop = Ttop,var * Ttop,fix)-

of this byte shall specify the variable part as a fraction of the Channel bit clock period.
of this byte shall specify the fixed part expressed in nanoseconds (see Table 5).

ations not specified'ii’Table 5 shall not be used.

Table 5 — First pulse duration

shall specify the Cooling/Write power ratio €5 at the Intermediate velocity used'inithe OPC algorithm
(see Anndgx |) as a number n such that

40

bits 7 to 4 Ttop,var (T) bits 3to 0 Ttop,fix (NS)

0000 0 0000 reserved
0001 1/6 0001 2
0010 2/6 0010 4
0011 to 1111 reserved 0011 6
0100 8
0101 10
0110 12
0111 14

1000 to 1111 reserved
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Byte 52 — Ty, multi pulse duration

This byte shall specify the duration of the second and higher pulses of the multi pulse train for recording (see
Annex G). The multi pulse duration consists of two contributions: a variable part and a fixed part
(Tmp = Tmp,var + Tmp,fix).

Bits 7 to 4 of this byte shall specify the variable part as a fraction of the Channel bit clock period.

Bits 3 to 0 of this byte shall specify the fixed part expressed in nanoseconds (see Table 6).

Bif combinations not speciiied In able 6 shall not be used.

Table 6 — Multi pulse duration

bits 7 to 4 Tmp,var (T) bits 3to 0 Tmp,fix (N8)

0000 0 0000 reserved
0001 1/6 0001 2
0010 to 1111 reserved 0010 4
0011 6
0100 8
0104 10

0110)te’1111 reserved

Byte 53 — dTyop, first pulse lead time

Bits 7 to 4 of this byte shall specify the lead time ofithe first pulse of the multi pulse train for recordirg, relative
to|the trailing edge of the first Channel bit of the’ data pulse (see Annex G). The value is exprepsed as a
frdction of the actual Channel bit clock period.T (see Table 7). Bits 3 to 0 of this byte shall be set to Q000.

Bit combinations not specified in Table.7 shall not be used.

Table 7 — First pulse lead-time

bits 7 to 4 dTiop lead time (T)
0000 0
0001 1/6
0010 2/6
0011 3/6
0100 4/6
0101 to 1111 reserved

Byte 54 — dTg,, erase lead time at Reference velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clock period T (see Table 8). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 8 shall not be used.
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Byte 55 — dTe,, erase lead time at Upper velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clock period T (see Table 8). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 8 shall not be used.

Byte 56 — dT¢,, erase lead time at Intermediate velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the las{ Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the(actual
Channel hit clock period T (see Table 8). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 8 shall not be used.

Table 8 — Erase lead-time

bits 7 to 4 dTerg lead time (T)

0000 0

0001 1/6

0010 2/6

0011 3/6

0100 to 1100 reserved

1101 - 316

1110 L02/6

1111 -1/6

Bytes 57 to 63 - Reserved - All (00)

These bytes shall be set to all (00).

14.4.2.3 |Extended Information blocks — Bytes (64 + ix32) to (95 + ix32)
(i=]0to 5)

Extended | Information (El)(blocks are meant to facilitate future extensions. Each such block consists |of
32 bytes. [These bytes can hold for instance parameters for alternative write strategies or other advanced
parametets. If a set of<parameters does not fit in one Extended Information block, additional continuation
blocks can be added;ywhich additional blocks are identified by a Continuation bit.

The presgnce of an Extended Information block shall be indicated by the appropriate bit in byte 18. If an
Extended |Infermation block is not used, all 32 bytes shall be set to (00).

Byte (64 + ix32) Extended Information block i Format number / Continuation bit
Bits bg to bg indicate the Format number which identifies the definitions of the data in bytes (65 + ix32) to

(95 + ix32).

If bit b7 is set to ONE, the related Extended Information block is not an independent block but a continuation of

the preceding Extended Information block. The Format number in a continuation block shall be the same as
the Format number in the preceding Extended Information block.

A disk can have several Extended Information blocks. The contents of blocks with different Format numbers
have to be interpreted each according to their respective definitions. The contents of blocks with the same
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Format number are interpreted in the same way; the parameters specified in these blocks however can have
different values.

Drives not acquainted with the specific Format number in block i, should not use the parameters in this
Extended Information block (see Annex O).

NOTE

The contents of an El block are identified by the Format number of the block only. The position of the EI block

in the ADIP Aux Frame is irrelevant for this, so an El block with Format number n could be allocated at any position i.
Therefore drives should always check the Format numbers in the El blocks to be sure that the write strategies are
correctly interpreted.

Bytes (65 + ix32) to (95 + ix32)
Egch parameter set defined for these bytes shall be identified by a unique Format number.

1
Th
51
all

N(

Fa

By

TH

.4.2.3.1 Extended Information for the “4x” write strategy
7 m/s up to 13,95 m/s, which is equivalent to 1,66x up to 4x the basic DVD §peed (3,49 m/s). ]
pws for CAV recording at about 2300 rpm.
TE This speed range is overlapping with the range indicated for the basic-write strategy.
r optimum results, some parameters are defined at three different speeds:
the Lower velocity, which shall be 5,77 m/s,
the Intermediate velocity, which shall be 9,86 m/s and

the Upper velocity, which shall be 13,95 m/s.

b disk can not be recorded under these “4x” conditions, this El block shall not be used (all bytes
d related Extended Information indicator bit set{0*ZERO).

rte 18 — Extended Information indicators

is byte shall be set to xxxx xxx1 indicating Extended Information block 0 is in use.

Table 9 — Extended Information block 0

is Extended Information block specifies the parameters for a write strategy usable at speeds ranging from

Ihis range

set to (00)

©l

Byte number Content Number of|bytes
64 Continuation bit / Format number 1
65 Reserved - set to (00) 1
66 Lower recording velocity for the parameter set in this El block 1
67 Upper recording velocity for the parameter set in this El block 1
68 Maximum read power at Lower velocity 1
69 PiND at Lower velocity 1
70 p at |l owgr \lnlnr\ify 1
71 €1 at Lower velocity 1
72 €o at Lower velocity 1
73 Ytarget @t Lower velocity 1
74 Maximum read power at Upper velocity 1
75 PiND at Upper velocity 1
76 p at Upper velocity 1
77 €4 at Upper velocity 1
78 €2 at Upper velocity 1
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Table 9 — Extended Information block 0 (continued)

79 Ytarget @t Upper velocity 1
80 Maximum read power at Intermediate velocity 1
81 PinD at Intermediate velocity 1
82 p at Intermediate velocity 1
83 €4 at Intermediate velocity 1
84 €7 at Intermediate velocity 1
Q5 llldlgl:'l at Intarmadiate. unlnni+y 1
B6 Tiop first pulse duration 1
B7 Tmp multi pulse duration 1
B8 dTiop first pulse lead time at Lower velocity 1
B9 dTiop first pulse lead time at Upper velocity 1
D0 dTiop first pulse lead time at Intermediate velocity 1
D1 dTerg erase lead time at Lower velocity 1
D2 dTerg erase lead time at Upper velocity 1
b3 dTerg erase lead time at Intermediate velocity 1
94 to 95 Reserved - All (00) 2

Byte 64 - Extended Information block 0 Continuation bit / Format.number

This byte ghall be set to 0000 0001 indicating Format 1 and this ®lock not being a continuation block, for wh

bytes 65 tp 95 have the following meaning:

Byte 65 - Reserved

This byte |s reserved and shall be set to (00)

Byte 66 —|Lower recording velocity for theé parameter set in this El block

This byte
recording

n=

It shall be

ndicates the lowest recordingwvelocity of the disk for the parameters as defined in this El block. T
velocity shall be specified-as.a number n such that

4 % V| ower,El 0 (1 rounded off to an integral value)

set to] (17) indicating a Lower writing speed of about 5,75 m/s (1,66x).

Byte 67 —|Upperrecording velocity for the parameter set in this El block

This byte

H H 1 H S ball kb ifiad I . btk
ThIS recor Ty VETOUTy - STTIAT TSP T UMTUasS a1TTurmoTT 1T SOTiTuTat

n=

It shall be

indicates the highest recording velocity of the disk for the parameters as defined in this EIl blo

%

WS

T

LK.

4 x Vupper,El 0 (n rounded off to an integral value)

set to (38) indicating an Upper writing speed of about 14 m/s (4x).
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Byte 68 - Maximum read power, P, at Lower velocity

This byte shall specify the maximum read power P, in milliwatts at the Lower velocity as a number n such that

n=20x(P,—0,7)

Byte 69 - P|yp at Lower velocity

PinD is the starting value for the determination of Pirget used in the OPC algorithm, see Annex |.

Th
su

By

Th
Arn

By

Th
Arn

By

Th
Arn

is byte shall specify the indicative value P\p Of Parget in milliwatts at the Lower velocity as'.a
ch that

n=5><(P|ND-5)
rte 70 - p at Lower velocity

is byte shall specify the write power multiplication factor p at the Lower velocity used in the OPQ
e Annex |) as a number n such that

n=100 xp
rte 71 - g1 at Lower velocity

is byte shall specify the Erase/Write power ratio ¢4 at the Lower velocity used in the OPC algo
nex |) as a number n such that

n =200 x g4
rte 72 - g5 at Lower velocity

is byte shall specify the Cooling/Wxite power ratio €, at the Lower velocity used in the OPC algo
nex |) as a number n such that

n =200 x g
Ite 73 - ytarget at Lower.velocity

is byte shall specify the target value for vy, yiarget at the Lower velocity used in the OPC algo
nex |) as a number n such that

n =20"X Ytarget

number n

algorithm

rithm (see

rithm (see

rithm (see

By

rte-74 - Maximum read power, P, at Upper velocity

This byte shall specify the maximum read power P, in milliwatts at the Upper velocity as a number n such that

©l

n=20x (P,—0,7)
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Byte 75 - P|np at Upper velocity
PinD is the starting value for the determination of Piarget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp of Pigrget in milliwatts at the Upper velocity as a number n
such that

n=5x(PNp - 9)

Byte 76 - p_at Upper velocity

This byte ghall specify the write power multiplication factor p at the Upper velocity used in the OPC algerithm
(see Anngx |) as a number n such that

n=1100 x p
Byte 77 - g4 at Upper velocity

This byte [shall specify the Erase/Write power ratio g4 at the Upper velocity used(inythe OPC algorithm (see
Annex I) s a number n such that

n =[200 x g4
Byte 78 - g5 at Upper velocity

This byte shall specify the Cooling/Write power ratio €, at the Upper velocity used in the OPC algorithm (see
Annex |) §s a number n such that

n=[200 x g
Byte 79 - [target at Upper velocity

This byte|shall specify the target value for'y; yarget at the Upper velocity used in the OPC algorithm (see
Annex |) ds a number n such that

n =120 X Vtarget
Byte 80 - Maximum read power, P, at Intermediate velocity

This byte [shall specify‘the maximum read power P, in milliwatts at the Intermediate velocity as a numbef n
such that

n=[20 x (P;=0,7)

Byte 81 - P|yp at Intermediate velocity
Pinp is the starting value for the determination of Pirget used in the OPC algorithm, see Annex |.

This byte shall specify the indicative value Pinp of Piarget in milliwatts at the Intermediate velocity as a number
n such that

n=5><(P|ND-5)
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Byte 82 - p at Intermediate velocity

This byte shall specify the write power multiplication factor p at the Intermediate velocity used in the OPC
algorithm (see Annex |) as a number n such that

n=100 xp

Byte 83 - g1 at Intermediate velocity

This byte shall specify the Erase/Write power ratio ¢4 at the Intermediate velocity used in the OPC algorithm

(s

By

Th
(s

By

Th
Arn

By

Th
fir

Bi
Bi

Bi

e Annex |) as a number n such that
n =200 x g4
rte 84 - g5 at Intermediate velocity

is byte shall specify the Cooling/Write power ratio ¢, at the Intermediate velocity)used in the OPQ
be Annex |) as a number n such that

n =200 x g
fte 85 - vtarget at Intermediate velocity

is byte shall specify the target value for v, ytarget at the Intermediate velocity used in the OPC algo
nex |) as a number n such that

n =20 x ytarget
fte 86 — Tyop first pulse duration

is byte shall specify the duration of thelfirst pulse of the multi pulse train for recording (see Anng
5t pulse duration consists of two contributions: a variable part and a fixed part (Ttop = Ttop,var + T

s 7 to 4 of this byte shall specify the variable part as a fraction of the Channel bit clock period.
s 3 to 0 of this byte shall §pecify the fixed part expressed in nanoseconds (see Table 10).

combinations not specified in Table 10 shall not be used.

algorithm

rithm (see

ex G). The
top,fix).

©l
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Table 10 — First pulse duration

bits 7 to 4 Ttop,var (T) bits 3to 0 Ttop,fix (NS)

0000 0 0000 reserved
0001 1/16 0001 0,6
0010 2/16 0010 1,2
0011 3/16 0011 1,8
0100 4/16 0100 2,4
0101 5/16 0101 3.0
0110 6/16 0110 3,6
0111 7/16 0111 4,2
1000 8/16 1000 4,8
1001 to 1111 reserved 1001 5,4
1010 6,0
1011 6,6
1100 742
1101 748
1110 8,4
1111 9,0

art

Byte 87 —(Tmp multi pulse duration
This byte shall specify the duration of the second and higher‘pulses of the multi pulse train for recording (see
Annex G). The multi pulse duration consists of twoscontributions: a variable part and a fixed p
(Tmp = Tmp,var + Tmp,fix).
Bits 7 to 4| of this byte shall specify the variable part as a fraction of the Channel bit clock period.
Bits 3 to 0| of this byte shall specify the fixed ppart expressed in nanoseconds (see Table 11).
Bit combinations not specified in Tabled4 shall not be used.
Table 11 — Multi pulse duration
0000 0 0000 reserved
0001 1/16 0001 0,6
0010 2/16 0010 1,2
0011 3/16 0011 1,8
0100 4/16 0100 2,4
0101 5/16 0101 3,0
0110 6/16 0110 3,6
0111 7/16 0111 4,2
1000 8/16 1000 4.8
1001 to 1111 reserved 1001 54
1010 6,0
1011 to 1111 reserved
48 © ISO/IEC 2009 — All rights reserved
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Byte 88 — dTy,p, first pulse lead time at Lower velocity

:2009(E)

Bits 7 to 4 of this byte shall specify the lead time of the first pulse of the multi pulse train for recording, relative
to the trailing edge of the first Channel bit of the data pulse (see Annex G). The value is expressed as a
fraction of the actual Channel bit clock period T (see Table 12). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 12 shall not be used.

Byte 89 — dTy,, first pulse lead time at Upper velocity

Bi
to
frd

Bi
By
Bi
to

frg

Bi

s 7 to 4 of this byte shall specify the lead time of the first pulse of the multi pulse train for recordin]
ction of the actual Channel bit clock period T (see Table 12). Bits 3 to 0 of this byte shall be,séet to
combinations not specified in Table 12 shall not be used.

fte 90 — dTy,p, first pulse lead time at Intermediate velocity

s 7 to 4 of this byte shall specify the lead time of the first pulse of the multi‘pulse train for recordin
the trailing edge of the first Channel bit of the data pulse (see Anngx.G). The value is expre
ction of the actual Channel bit clock period T (see Table 12). Bits 3 to'0,of this byte shall be set to

combinations not specified in Table 12 shall not be used.

Table 12 — First pulse lead-time

bits 7 to 4 dTiop lead time (T)
0000 0
0004 1/16
0010 2/16
0011 3/16
0100 4/16
0101 5/16
0110 6/16
0111 7/16

1000 to 1011 reserved
1100 -4/16
1101 -3/16
1110 -2/16
1111 -1/16

g, relative

the trailing edge of the first Channel bit of the data pulse (see Annex G). The value is expregsed as a

0000.

g, relative
ssed as a
0000.

Byte 91 — dT¢, erase lead time at Lower velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clock period T (see Table 13). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 13 shall not be used.

©l
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Byte 92 — dTg,, erase lead time at Upper velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the last Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the actual
Channel bit clock period T (see Table 13). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 13 shall not be used.

Byte 93 — dT¢, erase lead time at Intermediate velocity

Bits 7 to 4 of this byte shall specify the lead time of the erase pulse for recording, relative to the trailing edge
of the las{ Channel bit of the data pulse (see Annex G). The value is expressed as a fraction of the(actual
Channel hit clock period T (see Table 13). Bits 3 to 0 of this byte shall be set to 0000.

Bit combinations not specified in Table 13 shall not be used.

Table 13 — Erase lead-time

bits 7 to 4 dTerg lead time (T)
0000 4/16
0001 5/16
0010 6/16
0011 7/16
0100 8/16
0101 9/16
0110 10/16
0111 11/16
1000 -4/16
1004 -3/16
1010 -2/16
1$011 -1/16
1100 0
1101 1/16
1110 2/16
1111 3/16

Bytes 94 to 95 --Reserved - All (00)

These bytes_shall be set to all (00).

15 General description of the Information Zone

The Information Zone shall contain all information on the disk relevant for data interchange. It shall be divided
in three parts: the Lead-in Zone, the Data Zone and the Lead-out Zone. In double-sided disks there is one
Information Zone per side. The Data Zone is intended for the recording of User Data. The Lead-in Zone
contains control information and an area for disk and drive testing. The Lead-out Zone allows for a continuous
smooth lead-out and also contains control information and a disk and drive test Zone.

The Lead-in Zone, the Data Zone and the Lead-out Zone constitute the Rewritable area in which the
information is recorded using the Phase change effect.
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16 Layout of the Information Zone

The Information Zone of single-sided and of each side of double-sided disks shall be sub-divided as shown in
Table 14. The radii indicated in Table 14 for some of the Zones are the nominal values of the centre of the first
(or last) track of the Zone.

Table 14 — Layout of the Information Zone of a fully formatted disk
(for 80 mm disk see Annex A)

Description Nominal radius in | PSN of the first Number-of]
mm Physical Sector | Physical Seetprs

Initial Zone start 22,000 mm (01D830) 52 304 nominal
Inner Disk Test Zone start 23,400 mm (02A480) 2 048
Inner Drive Test Zone (02AC80) 12 288
Guard Zone 1 (02DC80) 512
Reserved Zone 1 start 23,782 mm (02BE80) 4 096

Lead-in Reserved Zone 2 start 23,886 mm (62EEB80) 64
Inner Disk Identification Zone (02EECO) 256
Reserved Zone 3 (02EFCO0) 64
Reference Code Zone start 23,896 mm (02F000) 32
Buffer Zone 1 (02F020) 480
Control Data Zone (02F200) 3072
Buffer Zone 2 (02FEO00) 512

Data Data Zone start 24,000 mm (030000) 2 295 104
Buffer Zone 3 start 58,000 mm (260540) 768
Outer Disk Identification Zone (260840) 256

Lead-out |Guard Zone 2 (260940) 4 096
Reserved Zone 4 start 58,053 mm (261940) 4 096
Outer Drive’ Test Zone (262940) 12 288
OuterDisk Test Zone (265940) 2048
Guard Zone 3 start 58,246 mm (266140) 24 400 nominal

end > 58,500 mm
16.1 Physical Sector Numbers (PSNs)
The fitst Physical Sector of the Data Zone shall have PSN (030000) The PSNs increase hy 1 forleach next

Physical Sector in the whole Information Zone. (Figure 22).
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The Lead
Figure 23

The Phys
hexadecin
notation.

A maiden
Zone shal

17.1 Init
The Main
Initial Zon
Physical §

NOTE
Physical S¢

17.2 Inn

2 048 Phy
(00).

17.3 Inn

12 288 Pn

1
(02FFFF) (030000) Radius——»

Figure 22 — Physical Sector numbering

1-in Zone

tin Zone is the innermost Zone of the Information Zone. It shall consist of the parts shown

cal Sector Number of the first and last Physical Sector of each part is indicated in Figure 23

disk does not have any data recorded in the Lead-in Zone. After finalization of the disk, the Lead
be recorded according to 17.1 to 17.12.

al Zone

Data of the Data Frames in this Zone, when recorded, shall be set to all (00). The recording in
e shall start at radius 22,6 mm max.This International Standard does not specify the number
ectors in the Initial Zone.

The Physical Sector Number of.the first Physical Sector of the Data Zone is large enough so as to preven
pctor Number < 0 to occur in the nitial Zone.

pr Disk Test Zone

sical Sectors reserved for disk manufacturer testing. This Zone shall be filled with Main Data set

pr Drive.Test Zone

n

n

nal and decimal notation and the number of Physical Sectors int each part is indicated in decinpal

n

he
of

ysical Sectors reserved for drive testing and OPC algorithm. This Zone shall be filled with Main Derta

set to (00):

17.4 Guard Zone 1

This Guard Zone is used as a protection for separating test writing zones from information zones containing
user data. If recorded, this Zone shall be filled with Main Data set to (00). This zone shall contain 512 Physical

Sectors.
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17.5 Reserved Zone 1

4 096 Physical Sectors (= 256 ECC Blocks) reserved for Defect Management use. If not used all bytes shall
be set to (00).

17.6 Reserved Zone 2

64 Physical Sectors reserved for Defect Management use. If not used all bytes shall be set to (00).

Initial Zone
all Physical Sectors
Physical Sector 173 183 with Main Data set to (00) Physical Sector (02A47F
Physical Sector 173 184 Physical Sector(02A480

Inner Disk Test Zone

Physical Sector 175 231 2 048 Physical Sectors

Physical Sector 175 232

Physical Sector (02AC7H)
Physical Sector (02AC80

Inner Drive Test Zone

12 288 Physical Sectors

Physical Sector 187 519 Physical Sector (02DC7H

~

Physical Sector 187 520 Guard Zone 1 Rhysical Sector (02DC8()
512 Physical Sectors
Physical Sector 188 031 with Main Data set to (00) Physical Sector (02DE7H)

Physical Sector 188 032 Physical Sector (02DES80)

Reserved Zone 1

Physical Sector 192 127 4 096 Physical Sectors

Physical Sector 192 128

Physical Sector (02EE7H
Physical Sector (02EE80

Reserved Zong'2

Physical Sector 192 191 64 PhysicghBectors

Physical Sector 192 192

Physical Sector (02EEBH
Physical Sector (02EEC()

~

Inner Disk-ldentification Zone

Physical Sector 192 447 256.Physical Sectors

Physical Sector 192 448

Physical Sector (02EFBH
Physical Sector (02EFCQ

~

~

Reserved Zone 3

Physical Sector 192 511 64 Physical Sectors

Physical Sector 192 512

Physical Sector (02EFFF))
Physical Sector (02F000

Reference Code Zone

32 Physical Sectors

Physical Sector 192 543 Physical Sector (02F01F

Physical Sector 192 544 Buffer Zone 1 Physical Sector (02F020
480 Physical Sectors
Physical Sector193 023 with Main Data set to (00) Physical Sector (02F1FF

Physical Sector 193 024 Physical Sector (02F200

Control Data Zone

Physical Sector 196 095 3 072 Physical Sectors

Physical Sector 196 096

Physical Sector (02FDFH)
Physical Sector (02FE00

Buffer Zone 2

Physical Sector 196 607 512 Physical Sectors Physical Sector (02FFFF

Physical Sector 196 608 Physical Sector (030000
Data Zone

Figure 23 — Lead-in Zone

17.7 Inner Disk Identification Zone

256 Physical Sectors reserved for information agreed upon by the data interchange parties. Each set of
16 Physical Sectors from one ECC Block is either a Disk Control Block (DCB) (see Clause 22) or recorded
with all (00) Main Data. Each ECC Block in this Zone following one recorded with all (00) Main Data shall also
be recorded with all (00) Main Data.
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17.8 Reserved Zone 3

64 Physical Sectors reserved for Defect Management use. If not used all bytes shall be set to (00).

17.9 Reference Code Zone

The recorded Reference Code Zone shall consist of the 32 Physical Sectors from two ECC Blocks which
generate a specific Channel bit pattern on the disk. This shall be achieved by setting to (AC) all 2 048 Main
Data bytes of each corresponding Data Frame. Moreover, no scrambling shall be applied to these Data
Frames, except to the first 160 Main Data bytes of the first Data Frame of each ECC Block.

17.10 Buffer Zone 1

This Zong shall consist of 480 Physical Sectors from 30 ECC Blocks. The Main Data of the Data‘-Frames

this Zone ghall be set to all (00).

17.11 Control Data Zone

in

This Zong shall consist of 3 072 Physical Sectors from 192 ECC Blocks. The_ content of the 16 Physi¢al
Sectors of each ECC Block is repeated 192 times, unless specified otherwise. Thé)structure of a Control Data

Block shall be as shown in Figure 24.

Physical format information
2 048 bytes

Disk manufacturing information
2 048 bytes

Content provider information

14 x 2 048 bytes

Figure 24 — Structure of a Control Data Block

17.11.1 Physical format information

This inforation-shall comprise the 2 048 bytes shown in Table 15. It contains disk and format information.

Table 15— Physical format information
Byte number Content Number of bytes
0 Disk Category and Version Number 1
1 Disk size 1
2 Disk structure 1
3 Recording density 1
41015 Data Zone allocation 12
16 General Flag bits 1
17 Disk Application Code 1

54
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Table 15 — Physical format information (continued)

Byte number Content Number of bytes
18 Extended Information Indicators 1
19 to 26 Disk Manufacturer ID 8
27 t0 29 Media Type ID 3
30 Product revision number 1
31 number of Physical format information bytes in use in ADIP up to byte 63 1
32-te-63 Basie-write-strategy-parameters 32
64 to 95 Extended Information block 0 32
96 to 127 Extended Information block 1 32
128 to 159 Extended Information block 2 32
160 to 191 Extended Information block 3 32
192 to 223 Extended Information block 4 32
224 to 255 Extended Information block 5 32

256 to 2 047 Reserved - All (00) 1792

e information in bytes 0 to 255 are copied from the ADIP auxiliarydata during initialization of th
hy be modified during use to reflect the actual status of the disk{e.g. the actual end of the Data
6 bytes have the same definitions and shall have the same contents as the Physical format i
fined in Table 3 and 14.4.2, except the following bytes:

rte 1 - Disk size and maximum transfer rate
sbytoby sameas 14.4.2

s bgto by shall specify the maximum read transfer rate.

These bits may be set to‘one of the following values (depending on the maximum rea
speed needed by the(application):
0000: specify a maximum transfer rate of 2,52 Mbits/s (See note at 27.3)
0001: specify a.maximum transfer rate of 5,04 Mbits/s (See note at 27.3)
0010: specify-a-maximum transfer rate of 10,08 Mbits/s
1111: specify-ho maximum transfer rate is specified.

All other combinations are reserved and shall not be used.

Ites 4 to 15 - Data-Zone allocation
tes 4 to 8~ \(Same as 14.4.2

tes 9%o-11 in the first 16 ECC Blocks of the Control Data Zone:
shall specify the Sector Number of the last Physical Sector of the Recorded part of th

e disk and
Zone). All
nformation

d-out

e Data

Zone
y

in the remaining 176 ECC Blocks of the Control Data Zone:
shall all be set to the Sector Number of the last Physical Sector of the Recorded part of the
Data Zone, or shall all be set to (26053F) to specify PSN 2 491 711 as the last possible

Physical Sector of the Data Zone (for 80 mm disk see Annex A).

Bytes 12 to 15 same as 14.4.2

Byte 16 — General Flag bits

Bit by

same as 14.4.2

© ISO/IEC 2009 — All rights reserved
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Bit b6

Bit b5

17341:2009(E)

same as 14.4.2
shall specify if Buffer Zone 2 in the Lead-in Zone contains VCPS related information,
shall be setto 0, indicating no VCPS related information is present in Buffer Zone 2,

shall be setto 1, indicating Buffer Zone 2 contains VCPS related information as defined
the VCPS System Description (see Annex N).

Bits b, to by same as 14.4.2

in

Bytes 25¢ to 2 047 - Reserved - AIT(00)

All remain

17.11.2

This Inter
ignored in

17.11.3
These 28

Under no

Circumver
produced t

1712 B

ng bytes are reserved and shall be set to all (00).

Disk manufacturing information

hational Standard does not specify the format and the content of these 2 048-bytes. They shall
interchange.

Content provider information
672 bytes shall be set to all (00).

circumstance may data received from the host be recorded in/this field.

b record, or can easily be modified to record, in any manner(a user-defined number in this field.

iffer Zone 2

This recolded Zone shall consist of 512 Physical Sectors from 32 ECC Blocks. During use of the disk VC

related inf
VCPS Sys
Main Datg

18 Datd
2295104
The start

maximum
23 and 13

ormation may be recorded to these 32_ECC Blocks, according to the specifications given in f{
tem Description (see Annex N). If n0\VCPS related information is copied to these locations then
of the Data Frames in this Zone shall be set to all (00).

Zone

Physical Sectors of'dser data area (for 80 mm disk see Annex A).

end radiusis-determined by the location of Physical ADIP Address (098150) (see 14.4.1.1, bit 2
7.1)

tion Recorders and recording drives shall be considered” as circumvention devices when these re

PS
he
he

Fadius of the Data Zone is determined by the location of Physical ADIP Address (00C000) and the

to

19 Lea

-out Zone

The Lead-out Zone is the outermost zone of the Information Zone. It shall consist of the parts specified in

Figure 25.

The Physical Sector Number of the first and the last Physical Sector of each part is indicated in Figure 25 in
hexadecimal and decimal notation and the number of Physical Sectors in each part is indicated in decimal
notation (for 80 mm disk see Annex A).
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This recorded Zone shall consist of 768 Physical Sectors. The start location of Buffer Zone 3 is (260540) (for
80 mm disk see Annex A). The Main Data of the Data Frames in this Zone shall be set to all (00).

19.2 Outer Disk Identification Zone

256 Physical Sectors reserved for information agreed upon by the data interchange parties. Each set of
16 Physical Sectors from one ECC Block is either a Disk Control Block (DCB) (see Clause 22) or recorded
with all (00) Main Data. The contents of this Zone shall be equivalent to the contents of the Inner Disk

Id¢

19

TH
us

19

entification Zone.

.3 Guard Zone 2

Physical Sector 2 491 712

Physical Sector 2 492 479
Physical Sector 2 492 480

Physical Sector 2 492 735
Physical Sector 2 492 736

Physical Sector 2 496 831
Physical Sector 2 496 832

Physical Sector 2 500 927
Physical Sector 2 500 928

Physical Sector 2 513 215
Physical Sector 2 513 216

Physical Sector 2 515.263
Physical Sector,2 515 264

Physical Sector'2 539 663

.4 Reserved Zone 4

hasiol

is Guard Zone is used as a protection for separating test writing zones from information zones
er data. This Zone shall be filled with Main Data set to (00). This zone shall contain 4 096 Physica

Data Zone

Buffer Zone 3
768 Physical Sectors
with Main Data set to (00)

Outer Disk Identification®Zone
256 Physical Sectors

Guard Zone-2
4 096 Physical Sectors
with Main Data set to (00)

Reserved Zone 4
4 096-Physical Sectors
withyMain Data set to (00)

Outer Drive Test Zone
12 288 Physical Sectors

Outer Disk Test Zone
2 048 Physical Sectors

Guard Zone 3
nominal 24 400 Physical Sectors
with Main Data set to (00)

Figure 25 — Lead-out Zone

[TRZ-V-NN

Physical Sector (260540

Physical Sector (26083F
Physical Sector (260840

Physical Sector (26093F
Physical Sector (260940

Physical Sector (26193F
Physical Sector (261940

Physical Sector (26293F
Physical Sector (262940

Physical Sector (26593F
Physical Sector (265940

Physical Sector (26613F
Physical Sector (266140

Physical Sector (26C08H

containing

| Sectors.

4

19.5 Outer Drive Test Zone

12 288 Physical Sectors reserved for drive testing and OPC algorithm.

19.6 Outer Disk Test Zone

2 048 Physical Sectors reserved for disk manufacturer testing.
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19.7 Guard Zone 3

This Zone

20 Assi

shall be filled with Main Data set to (00) or may be left unrecorded.

gnment of Logical Sector Numbers (LSNs)

Logical Sector Numbers (LSNs) shall be assigned contiguously increasing by one from LSN 0, starting from
the first PSN (030000) to the end of the Data Zone (see also Annex J).

21 Forn

The disk 4
data bytes
blocks, ing

The disk {
the Guard
Reserved
in the Lea

To indicat
(FDCB) (s

NOTE

Formatting can be done in two different ways:

1) Pre-fc
forma
forma
This p

— V

— V

hatting

hall be considered fully formatted if all areas in the Information Zone have been recorded: The Main
in the ECC blocks can contain relevant data or can be set to dummy data (all bytes*(00)). All ECC
luding those with dummy data, shall comply with Clause 13.

Zone 1, the Reserved Zone 1, the Reserved Zone 2, the Inner Disk \|dentification Zone, the
Zone 3, the Reference Code Zone, the Buffer Zone 1, the Control Data Zone and the Buffer Zong 2
d-in Zone have been recorded.

hall be considered partially formatted if at least the Inner Disk Test Zone, thédnner Drive Test Zo&ﬂe,

b the status of the disk, the Disk Identification Zones shall contdin a Formatting Disk Control Blgck
ee 22.2).

To enable data retrieval by Read-Only drives, the disk shall be'\formatted or recorded sequentially.

rmatting, which is the conventional way of formatting used for many storage media. After the pfe-
ting process, the disk is fully formatted. User Data shall not be recorded to the disk until the pfe-
ting process is complete.

rocess consists of the following st€ps:
rite Lead-in Zone

rite Data Zone

rite Lead-out Zone

erify the DataZone (optional)

2) Background:formatting, which is a formatting process that runs in the background during use of the d|sk

on a
recordg

recorder. After the Background formatting process, the disk is fully formatted. User Data may pe
ed-to the disk during the Background formatting process. The disk may be interchanged at any tirlne

after t

fivat ot
IC TITot StT Y.

This process consists of the following steps:

— Initialization

— De-icing

— Finalization

— Verification
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Initialization shall always be applied to a maiden disk, while the other steps are optional.
A third way of using the disk is

3) Sequential recording without formatting, where the disk is recorded by appending data to the end of
the Data Zone.

21.1 Pre-formatting

If Pre-formatting is applied, this shall be done before any User Data is recorded onto the disk.

THe Inner Disk Identification Zone and the Outer Disk Identification Zone shall contain an FDCB\adcording to
22.2 indicating pre-formatting in progress.

All other Zones shall be recorded according to Clause 17, 18 and 19.

After fully formatting the disk and before ejecting the disk, the drive shall update the FDCB.

21.1.1 Verification

Optionally the Data Zone can be certified. During this process every ECE Block in the Data Zone is checked
for correctness.

21.2 Background formatting

Bgcause the Pre-formatting process can be rather time consuming, and the user may want to use a|blank disk
immediately, Background formatting can be used instead’of Pre-formatting. During the Background [formatting
prpcess only a minimum amount of data will be recorded onto the disk, after which the disk can be used by
thé application. A disk on which a Background fermatting process is active, may be formatted further by the
recorder in the background during the moments*that the application is not accessing the disk. Recording of
Uger Data into previously unrecorded areas,shall be considered formatting of that area.

21.2.1 Initialization

It is recommended that the Background formatting process starts with recording the Inner Disk Test| Zone, the
Inper Drive Test Zone, the Guard Zone 1, the Reserved Zone 1, the Reserved Zone 2, the Inner Disk
Idgntification Zone, the Reserved Zone 3, the Reference Code Zone, the Buffer Zone 1, the Control Data
Zdgne and the Buffer Zone)2 in the Lead-in Zone (see Table 14). In any case, these areas shall bg recorded
bdfore the disk is ejected.

THe Inner Disk ldentification Zone shall contain an FDCB according to the definitions in 22.2.

All other Zones shall be recorded according to Clause 17.

Onptionally the Buffer Zone 3, the Outer Disk Identification Zone, and the Guard Zone 2 in the Lead-out Zone
can‘be recorded.

After initialization the disk can be released for the application.

21.2.2 De-icing

De-icing is the process of recording all ECC blocks in the Data Zone. During the de-icing phase, unrecorded
areas in the Data Zone shall be filled with ECC blocks containing all (00) bytes or with User Data when
requested. When the de-icing process is activated on a partially formatted disk with a Temporary Lead-out,
the Temporary Lead-out shall be overwritten with ECC blocks with bits by7 to bog in the ID field of the Data
Frames set to ZERO ZERO, indicating Data Zone (see 21.3).
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All recorded areas shall be registered in the Formatting bitmap of a Formatting Disk Control Block (FDCB) in
the Inner (and Outer) Disk Identification Zone. During the time intervals when the drive is idle, the De-icing
process, controlled by the drive, can proceed in the background. When the application requests disk access,
the De-icing process is suspended and the control of the disk is returned to the application. Application
requested writes to previously unrecorded areas shall be registered in the FDCB. During background De-icing
the drive should keep the FDCB updated. When an eject is requested during background De-icing, the drive
may add a Temporary Lead-out Zone immediately following the last written ECC Block in the Data Zone (no
unrecorded areas shall be present between the Lead-in Zone and such Temporary Lead-out Zone) according
to the rules in 21.3 and the drive shall update the FDCB before ejecting the disk.

21.2.3 Fipalization

When the|De-icing process has finished and all areas in the Data Zone have been recorded, the drive shall
add the Lead-out Zone according to Clause 19.

The Outef Disk Identification Zone shall contain the same DCBs as the Inner Disk Identification Zone (see
Clause 22).

The Lead{in Zone shall be finished by adding the Initial Zone according to Clause 17.

21.2.4 Vdrification (optional)

Verificatiop is the process of reading and checking all ECC blocks in the_Data Zone. If an ECC block is found
unreliable| this block can be replaced using a Defect Management system.

The Last Verified Address (LVA) pointer in the Formatting Disk Gentrol Block (FDCB) in the Inner and Outer
Disk Identification Zone shall register the area that has been checked. During the time intervals when the d|sk
is idle, thg Verification process, controlled by the drive, can proceed in the background. When the applicatipn
requests {lisk access, the Verification process is suspended and the control of the disk is returned to the
application. During background Verification the drive:should keep the FDCB updated. When an eject| is
requested| during background Verification, the drive shall update the FDCB before ejecting the disk.

21.3 Sequential recording without formatting

If the disk is used for contiguously sequential recording only, a Temporary Lead-out Zone immediat¢ly
following {he last recorded User Data Should be recorded before ejecting the disk. The application can wijte
additional|data to the disk by overwriting the Temporary Lead-out Zone with User Data immediately followed
by a new Temporary Lead-out Zone:

When a djsk is going to be,used for sequential recording without formatting, it shall be initialized in the same
way as fof Background formatting (see 21.2.1) and as long as there are unrecorded areas, the FDCB shall pe
used in the same way as-dlring the De-icing process (see 21.2.2).

The Formgtting status in the FDCB (see 22.2) shall be set to “partially formatted”, the Last Written Addrgss
shall be sgt to,the-last PSN of the last contiguously recorded ECC Block in the Data Zone, and the Formatting
Bitmap shgll-not be used. All other bits shall be set to their relevant meaning.

The Temporary Lead-out Zone shall fulfil the following rules:

— Bits by7 to bog in the ID field of the Data Frames in the Temporary Lead-out Zone shall be set to ONE
ZERO, indicating Lead-out Zone.

— The length of the Temporary Lead-out Zone shall be at least 64 ECC Blocks, or the rules as given in
Table 16 should be followed (see ISO/IEC 16448) (for 80 mm disk see Annex A).
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Table 16 — Length of Temporary Lead-out Zone

Length of the Recorded part
of the Data Zone
(end radius)

End of the Temporary Lead-out
Zone
(radius)

less than 34,0 mm

35,0 mm min.

34,0 mm to 57,5 mm

end radius Data Zone + 1,0 mm min.

57,5 to 58,0 mm

58,5 mm

— The Temporary Lead-out Zone should be filled with all Main Data (00).

— Optionally, the 49th till the 64th ECC Block in the Temporary Lead-out may containra Tempo

Disk Identification Zone according to the definitions as given in 19.2.

— It is allowed to have an unrecorded area between the end of the Temporary Lead-out Zone

Zone 3 located at radius 58 mm.

22 Disk Control Blocks

rary Outer

hnd Buffer

Disk Control ECC Blocks are provided as a structure on the.disk to include additional information for

Id

infrchange between the data interchange parties. DCBs¢are recorded in the Inner and C
ntification Zones. All DCBs shall have the same format forthe first 40 data bytes. A special DCB

toreflect the status of the formatting process and to hold some general information.

Egqch type of DCB (i.e. with some specific Content Descriptor other than (00000000), (FFFFR

(FFFFFFFF) shall occur only once in each of the Infier and Outer Disk Identification Zones.

22.1 General format of Disk Control Blocks

THe Main Data of each Disk Control Block shall be according to Table 17.

Table-17 — General format of each Disk Control Block

uter Disk
is defined

FFFE) or

Physical Sector._|) Main Data BP | Description
of each DCB
0 Dg to D3 Content Descriptor
0 D4 to Dy Unknown Content Descriptor Actions
0 D8 to D39 Drive ID
0 Dy4g to D g47 Content Descriptor Specific
1to 15 Dg - D3 047 Content Descriptor Specific

Bytes Dg to D3 - Content Descriptor

If set to (00000000)

the DCB is unused.

The Content Descriptor of all subsequent DCBs in this Inner or Outer Disk Identification Zone
shall be set to (00000000).
All remaining bytes, D4 to Dy g47 of Physical Sector 0 and Dg to D2 g47 of Physical Sector 1 to 15 in

Table 17 shall be set to (00).
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If set to (46444300)

this

DCB shall be as defined in 22.2.

If set to (57444300)

this
If set to (F

this
NOTE

the Conte
Physical Sg

If set to (H

this
Phy

All other Vi

Each new
DCB (Con

Each DCB with a Content Descriptor not set to (00000000),"(FFFFFFFE) or (FFFFFFFF) in the Inner D
on Zone shall have an identical DCB in the Outer'Disk Identification Zone. The order of the DCBSg i

Identificat
the Inner
Zone.

Bytes Dy

These bitg
drive (i.e.

32 individdial bits.

Bits b31 to

Bit by

DCB shall be as defined in 22.3.

FFFFFFE)

DCB s badandshattmotbeused:

If any damaged DCB is replaced at an other location, the original location shall be overwritten with @ BCB w

ector 0 / bytes D128 to D191) shall be updated accordingly.

FFFFFFF)

DCB was previously used and is now available for reuse. All remaining bytes, D4 to Dy g47
sical Sector 0 and D to D5 g47 of Physical Sector 1 to 15 in Table 1%shall be set to (00).

alues for the Content Descriptor are reserved.

DCB added to the Inner or the Outer Disk Identification.Block shall be written at the first unus
tent Descriptor = (00000000) or (FFFFFFFF)).

Disk Identification Zone is not necessarily the same as the order in the Outer Disk Identificati

to D7 - Unknown Content Descriptor-Actions

the content descriptor is not'set to a known assigned value). These bytes form a field consisting

bs Reserved,
these bits shall be set to all ZERO.

DCB overwrite,

if setfo ONE, modifying the current DCB shall not be allowed,
else it shall be set to ZERO.

ht Descriptor set to (FFFFFFFE) and all remaining bytes set to (00). The List of DCBs“(see 22

ith
2,

of

are provided to specify required actions when the content and use of the DCB are unknown to the

of

Bit by

Formatting,

Bit by

Bit by

62

if set to ONE, reformatting of the disk shall not be allowed,
else it shall be set to ZERO.

DCB read protect,

if set to ONE, the information in this DCB is meant for use by the drive only and shall not
transferred outside the drive,
else it shall be set ZERO.

Data Zone write,

if set to ONE, recording shall not be allowed in the Data Zone,
else it shall be set to ZERO.

be
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Bytes Dg to D3g Drive ID

Bytes Dg to D3g shall contain a unique descriptor, identifying the drive that has last written the DCB. The
format of this unique drive identifier shall be as follows:

Bytes Dg to D23 shall identify the manufacturer of the drive. This name shall be represented by characters
from the GO set + SPACE according to ISO/IEC 4873. Trailing bytes not used shall be set to (00).

Bytes Doy to D35 shall identify the model name/type number of the drive. This model name/type number

shall be represented by characters from the GO set + SPACE accarding to ISO/IEC 4873 Tr,

iling bytes

By
By
Pt

By

Ba
FO
T4
PH

TH
an

Pt

Sh
oV
thg

Pt

TH

Pt

not used shall be set to (00).

Bytes D3g to D3g shall contain a unique serial number of the drive. The 4 bytes shall| form
binary number.

rtes Dyg to D2 947 Content Descriptor Specific
tes specified by the format description for the DCB with the actual Content B€scriptor value.

ysical Sector 1 to 15: Bytes Dg to D5 g47 Content Descriptor Specific

tes specified by the format description for the DCB with the actual Content Descriptor value.

.2 Format of the Formatting DCB (FDCB)
th the Inner and Outer Disk Identification Zone shall contain one DCB reflecting the status of the
CB in the Inner and Outer Disk Identification Zones ‘shall be identical and have the content as
ble 18.

ysical Sector 0 / bytes Dy to D3 — Content Descriptor

d the version number 0.

ysical Sector 0 / bytes D4 to-D7 — Unknown Content Descriptor Actions
all be set to (0000000D)~indicating that if this DCB is not known to the system, the DCB sh
e DCB information-from the drive to the host computer is allowed.

ysical Sector0/ bytes Dg to D3g — Drive ID

ese bytes'shall contain the drive ID as specified in 22.1.

bne 32-bit

disk. The
defined in

ese bytes identify the Formatting DCB,and shall be set to (46444300), representing the characters “FDC”

all not be

erwritten, the disk shall-not be reformatted, writing to the Data Zone shall not be allowed, while tjansferring

ysSical Sector 0 / bytes D4g to D43 — FDCB update count

These bytes shall specify the total number of update operations of the FDCB. This field shall be set to
(00000000) during the creation of the FDCB, and shall be incremented by one each time the FDCB is
re-written.

©l
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Table 18 — Format of the FDCB

Physical Sector Main Data Description number of
of ECC block byte position bytes
0 Dg to D3 Content Descriptor 4
0 D4 to Dy Unknown Content 4
Descriptor Actions
0 Dg to D3g Drive ID 32
0 Dyg to Dys FDCB update count 4
0 Dyg4 to Dyg7 Formatting status and 4
mode
0 Dyg to D51 Last written address 4
0 D55 to Dss Last verified address 4
0 Dsg to Dsg Bitmap Start Address 4
0 Dgo to Dg3 Bitmap Length 4
0 D64 to D95 Disk ID 32
0 Dgg to D127 Application dependent 32
0 D128 to D1g1 List of DCBs 16x4
0 D1g2 to Dy 47 Reserved and set to (00) 1 856
1t09 Dg to D3 g47 Formatting bitmap 9x2 048
10 to 15 Dg to D3 g47 Reserved and sét to (00) 6x2 048

Physical Bector 0 / byte D44 to D47 — Formatting status and mode

byte D44 — Formatting status flags

bits 7 to 6 bit 5 bits 4to 0
Formatting Formatting Reserved
status open

Hits 7 to 6:

ZERO ZERO = disk-is not formatted/recorded

ZERO ONE = disk-has been partially formatted/recorded
ONE ZERO =disk has been fully formatted/recorded by user
ONE ONE (¢ =disk has been fully formatted by manufacturer

Hit 5:

ZERQ = the FDCB on the disk reflects the actual status of the disk

ONE* = the Formatting process of the drive is active and the FDCB on the
disk might not reflect the actual status of the disk

bits 4 to O: reserved
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byte D45 — Verification status flags

bits 7 to 6 bits 5to 0

Verification Reserved
status

bits 7 to 6:
ZERO ZERO = disk is not verified
ZERO ONE = disk has been partially verified

Pt

Th
Zd

ONE ZERU = disk has been fully Verified by user
ONE ONE =disk has been fully verified by manufacturer

bits 5 to 0: reserved

byte D4g — Recording status flags

bit 7 bits 6 to 5 | bits 4 to 0

Lead-in Lead-out | reserved
status status

bit 7:
ZERO = Lead-in is recorded from address (02A480) to address (02FFFF)
ONE = Lead-in is fully recorded

bits 6 to 5:
ZERO ZERO = No Lead-out has been recorded
ZERO ONE = Temporary Lead-out has been recorded adjoining the actual
last sector of the'Data Zone
ONE ZERO = Lead-out jsrecorded from address (260540) to address
(26193F) (see Clause 19 and 21.2.1) (for 80 mm disk see Annex A)
ONE ONE = Lead-outis fully recorded adjoining the actual last sector of the Data Zq

bits 4 to 0: reserved
byte D47 — Reserved
set to (00)

ysical Sector 0 / bytes Dyg to D5q — Last Written Address (LWA)

ese 4-bytes shall indicate the last PSN of the last ECC Block of the contiguously recorded part o
ne’(not including any type of Lead-out Zone) starting from address (030000). (There shall be no u

ne

f the Data
nrecorded

E

PC-Blocks between address (030000) and the LWA.) As long as the first ECC Block of the Da

a Zone is

un

NOTE

recorded, the LWA shall be set to (00000000), indicating that the LWA is not (yet) in use.

unrecorded. Such a setting should be interpreted the same as (00000000).

After formatting has been finished, the LWA may also be set to (00000000).

Physical Sector 0 / bytes D5, to D5 — Last Verified Address (LVA)

some older drives might set the LWA to (0002FFFF) or (00030000) in case the first ECC Block is still

These 4 bytes shall indicate the last PSN of the last ECC Block of the contiguously verified part of the Data
Zone starting from address (030000). If not in use the LVA may also be set to (00000000).

©l
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Physical Sector 0 / bytes Dgg to D59 — Bitmap Start Address (BSA)

These 4 bytes shall indicate the first PSN of the first ECC Block represented in the Formatting bitmap. This
value shall be > (00030000) and less than the Last Written Address. They shall be set to (00000000) if the
disk is fully Formatted or if the Formatting Bitmap is not used.

Physical Sector 0 / bytes Dgg to Dg3 — Bitmap Length

These 4 bytes shall indicate the number of ECC Blocks represented in the Formatting bitmap. They shall be
set to (00000000) if the disk is fully Formatted or if the Formatting Bitmap is not used.

Physical

These 32
the disk.

Physical

This field
specific cq

Physical
To improv

representi
DCB cont

Sector 0 / bytes Dgy4 to Dgs5 — Disk ID

Sector 0 / bytes Dgg to D127 — Application dependent

Sector 0 / bytes D42 to D1g1 — List of DCBs

Table 19 — Format of the List of DCBs

bytes shall be recorded with a random, statistically unique, 256-bit binary number at initialization

shall consist of 32 bytes and is reserved for use by the application to-store information such
py protection data. If this setting is not specified by the application, thebytes shall be set to (00).

e the robustness and the time to access the actually valid DCBs, it is recommended to store a
hg the 16 locations of the Inner/Outer Disk IdentificationnZone with the Content Descriptor of the
hined in each of these locations. This list shall be formattéd according to Table 19.

in location 15

Physical Sector Main Data Description number of
of ECC block byte position bytes

0 Dq2g to D131 €ontent Descriptor of DCB 4
in location 0

0 D432 to Di35 Content Descriptor of DCB 4
in location 1

0 : :

0 Di128+ix4) tO Content Descriptor of DCB 4
D(131+ix4) in location /

0 : : :

0 D1gg to D191 Content Descriptor of DCB 4

bytes D(128+ix4) t0 D(131+ix4) — Content Descriptor of DCB in location i

of

ist

66

Each group of 4 bytes shall represent the Content Descriptor (see 22.1, bytes Dg to D3) of the

DCB in the specified location in the Disk Identification Zone (Inner or Outer) holding this

FDCB.

Location i in the Inner Disk Identification Zone shall be the ECC Block starting with PSN

(02EECO) + ix16.

Location i in the Outer Disk Identification Zone shall be the ECC Block starting with PSN
(260840) + ix16.
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The List of DCBs shall include the FDCB itself. The position of the FDCB is not
restricted to location 0.
If not used the List of DCBs shall be set to all (00000000).

NOTE older drives might not be able to maintain the information in the List of DCBs accurately.

Physical Sector 0 / bytes D492 to D3 947 — Reserved

These bytes are reserved and shall be set to (00).

Physical Sector 1 to 9 / bytes Dg to D5 947 — Formatting bitmap

Physical Sectors 1 to 9 of the FDCB contain a bitmap, where each bit reflects the recording status of one ECC
blpck. Bit O (the Isb) of Main Data byte Dg of Sector 1 represents the first ECC block, indicated by the Bitmap
Start Address, bit 1 of Main Data byte Dg of Sector 1 represents the next ECC block, following the ECC Block

in
sh

Th
the

Bi

i
Ad
If {
If {

Pt

Al

22

Bd

icated by the Bitmap Start Address, etc. All remaining bits in Physical Sectors 1 to 9 following
all be set to ZERO.

e ECC blocks in the bitmap are identified by a sequence number i, where i starts at O for the EC|
e Bitmap Start Address. Bit n of Main Data byte D, of Sector k represents the jth ECC block
map Start Address:

[(k-1)x2 048+m]x8+n, where k=1..9, m=0..2047,n=0.. 7

dress of the first Physical Sector of the ith ECC block = Bitmap Start Address + ix16.

he bit representing the jith ECC block is set to ZERO, then the ith ECC block has been recorded.

ysical Sector 10 to 15 / bytes Dg to D3 g47—Reserved
bytes in these sectors shall be set to (00)

.3 Format of the Write inhibit DCB (WDCB)

th the Inner and Outer Disk/Identification Zone may optionally contain a DCB reflecting the wn

he bit representing the ith ECC block is set to ONE, then‘the jth ECC block has not been recordeq.

he bitmap

C block at
from the

te protect

status of the disk. The WDCB in the Inner and Outer Disk Identification Zones shall be identical and have the

CO

ntent as defined in Table 20.

Table 20 — Format of the WDCB

©l

Physical Sector Main Data Description number of
of ECC block byte position bytes
0 Dg to D3 Content Descriptor 4
0 Dy to D7 Unknown Content 4
Descriptor Actions
0 Dg to D3g Drive ID 32
0 Dyg to Dys WDCB update count 4
0 Dy4 to Dyg7 Write protect Actions 4
0 Dyg to Dg3 Reserved and set to (00) 16
0 Dg4 to Dgs WDCB Password 32
0 Dgg to Dy 047 Reserved and set to (00) 1952
1to 15 Dg to D3 g47 Reserved and set to (00) 15x2 048
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Physical Sector 0 / bytes Dy to D3 — Content Descriptor

These bytes identify the Write inhibit DCB and shall be set to (57444300), representing the characters “WDC”
and the version number 0.

Physical Sector 0 / bytes D4 to D7 — Unknown Content Descriptor Actions

Shall be set to (0000000F) indicating that if this DCB is not known to the system, the DCB shall not be
overwritten, the disk shall not be reformatted, writing to the Data Zone shall not be allowed, and transferring
the DCB information from the drive to the host computer shall not be allowed.

Physical Sector 0 / bytes Dg to D3g — Drive ID

these bytgs shall contain the drive ID as specified in 22.1.

Physical Sector 0 / bytes Dyg to D43 — WDCB update count

These bytes shall specify the total number of update operations of the WDCB. This field shall be set|to
(00000000) during the creation of the WDCB, and shall be incremented by one-gach time the WDCB| is
re-written.

Physical Bector 0 / byte Dy4 to D47 — Write protect Actions

These bit$ are provided to specify allowed and required actions. Thése’bytes form a field consisting of 32
individual pits.

Bits b1 tg bg Reserved,
these bits shall be set to all ZERO.

Bit by Write protect Change,
if set to ZERO, the Write protect Status bits bg to bg may be modified,

if set to ONE and the password:received from the host is the same as the WDCB Password
this DCB, the Write protect Status bits bg to bg may be modified,

n

if set to ONE and the)password received from the host is the different from the WD(CB
Password in this DCB) the Write protect Status bits bg to bg shall not be modified.

Bits bg to po»  Reserved,
these bits_shall be set to all ZERO.

Bits b4, bg Write_protect Status,
if set\to ONE/ONE recording in any area on the disk shall not be allowed,

if set to ONE/ZERO recording in the actual User Data Area defined by an applied Deféct

Management System shall not be allowed

if set to ZERO/ONE recording in the Data Zone on the disk (all of the area between the end of
the Lead-in Zone and the start of the Lead-out Zone) shall not be allowed,

if set to ZERO/ZERO recording in all areas on the disk is allowed.

NOTE the “User Data Area” is the part of the Data Zone meant for storing the User Data in case a Defect
Management System is applied. This means that possible Sparing and Table Areas of a Defect Management System
located in the Data Zone of the disk can be excluded from the write inhibition, in which case the Defect Management
System can stay enabled.
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Physical Sector 0 / bytes Dyg to Dg; — Reserved

These bytes are reserved and shall be set to (00)

Physical Sector 0 / byte Dg4 to Dgs — WDCB Password

These bytes shall contain a user defined password consisting of up to 32 characters from the GO set +
SPACE according to ISO/IEC 4873. Trailing bytes not used shall be set to (00).

If all bytes of the WDCB Password field are set to (00), then all 32 bits of the Write protect Actions field shall
bd set to ZERO.

If the WDCB Password field is set to all (FF), then the disk is permanently write protected and further
recording on the disk shall not be allowed. Bits by, by and by of the Write protect Actionsifield shall be set to
OINE.

Physical Sector 0 / bytes Dgg to D5 g47 — Reserved

THese bytes are reserved and shall be set to (00)

Physical Sector 1 to 15/ bytes Dg to D5 g47 — Reserved

All bytes in these sectors shall be set to (00)

23 General
All recordings shall occur only in grooved areas. Tthe groove centreline is deviated from the avefage track
centreline with a phase modulated sinewave.. Physical addressing information can be decoded| from this
phase modulated wobble.

THe format of the groove information on‘the disk is defined in 14.4. Clause 25 specifies the requir¢gments for
the signals from grooves, as obtained.when using the Reference Drive as defined in Clause 9.

24 Method of testing

24.1 Environment

All signals in Cladse-25 shall be within their specified ranges with the disk in the test environment conditions
defined in 8.1.1¢

24.2 Reference Drive

All signals specified in Clause 25 shall be measured in the indicated channels of the Referenceg Drive as
defined th Crause 9. The drive shallhave the folfowing characteristics for the purpose of these 1ests.

24.2.1 Optics and mechanics

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

24.2.2 Read power

The optical power incident on the read-out surface of the disk (used for reading the information) shall be
0,7 mW + 0,1 mW.
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24.2.3 Read channels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + /5) related to the total amount of
light in the exit pupil of the objective lens. Read Channel 2 gives a signal (/4 - /) related to the difference in
the amount of light in the two halves of the exit pupil of the objective lens. These channels can be
implemented as given in Clause 9.

For measurement of the push-pull and track cross signals, the read channel signals shall be filtered by a
1st order LPF with a f.(-3 dB) of 30 kHz.

For measpirement of the wobble signal, the read channel signals shall be filtered by a 1st order Band Rdss
Filter with|frequency range (-3 dB): 25 kHz, slope +20 dB/decade to 4,0 MHz, slope —20 dB/decade.

24.2.4 Tracking

During thg measurement of the signals, the axial tracking error between the focus of the optical beam and the
recording Jayer shall not exceed 0,20 um;

the radial|tracking error between the focus of the optical beam and the centre of-a‘track shall not exceed
0,022 um,

24.3 Defiinition of signals

All signalg are linearly related to currents through a photo detector, and are therefore linearly related to the
optical poyer falling on the detector.

0 level

—
(-12)pp radial position

on land on groove

Figure 26 — Signals from grooves in the Read Channels when crossing the tracks
Push-pull signal

The push-pull signal is the filtered sinusoidal difference signal (I1 - 12) in Read Channel 2, when the focus of
the optical beam crosses the tracks. The signal can be used by the drive for radial tracking.
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Track cross signal

The track cross signal is the filtered sinusoidal sum signal (11 + 12) in Read Channel 1, when the focus of the
optical beam crosses the tracks.

Wobble signal

The wobble signal Ay is the filtered sinusoidal difference signal (/4 - I>) in Read Channel 2, while the drive
meets the minimum tracking requirement.

2% Characteristics of the groove signals

25.1 Phase depth

THe phase depth of the groove shall not exceed 90°.

28.2 Push-pull signal

THe peak-to-peak value of the push-pull signal PP shall meet the following-requirements:

. (I’I —13 )pp
a)| before recording: 0,28 < <0,56
14412 ) + (1 +12 )i 1/ 2
. - . . PPrax — PPrin
The maximum variation of the push-pull signal beforerecording shall be: —2——0 < 0,15
PFax + PPin

(I1 _I2 )pp
(1 +12 ) + 057 12) i 11 2

b)| after recording: 0,25 < <0,56

c)| Ratio of push-pull signal of unre¢orded groove to push-pull signal of recorded groove shall be in|the range
of 0,75 to 1,25.

28.3 Track Cross signal
THe Track Cross signal-for the unrecorded disk shall meet the following requirement:

THe (/41 + I2)min Value shall be generated at the groove centre.

28%.4 Normalized wobble signal

amount of
calculated

TH
dis
according to Annex K.

The wobble signal shall be measured in an empty track during the monotone wobble part, at locations where
the amplitude is not enhanced due to the positive interference of the wobble from adjacent tracks.

The normalized wobble signal shall be

lW,pp-min

0,20 <
(I'I _I2 pp

<030
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At locations where the amplitude of the wobble signal is enhanced due to the positive interference of the
wobble from adjacent tracks, the maximum wobble signal shall be

IW,pp-max <26

/W,pp-min

25.5 Characteristics of the wobble

The average Narrow band SNR of the wobble signal before recording shall be greater than 45 dB. The
measurenfient shall be made using a resolution bandwidih of T KHZz.

The ave:Ige Narrow band SNR of the wobble signal after recording shall be greater than 38-dB. The
measurement shall be made using a resolution bandwidth of 1 kHz.

26 Method of testing

The formdt of the information on the disk is defined in Clause 13. Clause 27 specifies\the requirements for the
signals frdm recorded marks, as obtained when using the Reference Drive as defined in Clause 9.

This Clauge 27 specifies the average quality of the rewritable information. Lacal deviations from the specified

values, cglled defects, can cause tracking errors or errors in the Data-fi€lds. These errors are covered |by
Clause 29 and Clauses 30 and following.

26.1 Enyironment

All signal$ in 27.2.2 to 27.2.6 shall be within their specified'ranges with the disk in the test environment
conditiong defined in 8.1.1.

26.2 Refierence Drive

All signald specified in 27.2.2 to 27.2.6 shall be:measured in the indicated channels of the Reference Drive [as
defined in|Clause 9. The drive shall have the'following characteristics for the purpose of these tests.

26.2.1 Optics and mechanics

The focusgd optical beam shall have the properties defined in 9.2 a) to i). The disk shall rotate as specified
9.5.

n

26.2.2 Rdad power

The optical powersincident on the read-out surface of the disk (used for reading the information) shall pe
0,7 mW +£/0,1 mWW-

26.2.3 Readchannels

The drive shall have two read channels. Read Channel 1 gives a signal (/1 + I5) related to the total amount of
light in the exit pupil of the objective lens. Read Channel 2 gives a signal (/1 - /) related to the difference in

the amount of light in the two halves of the exit pupil of the objective lens. These channels can be
implemented as given in Clause 9.

For measurement of the push-pull and track cross signals, the read channel signals shall be filtered by a
1st order LPF with a fo(-3 dB) of 30 kHz.

The signal from Read channel 1 is not equalized except when measuring jitter. The threshold level for
binarizing the read signal shall be controlled to minimize the effects of mark and space size changes due to
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parameter variations during writing. Jitter measurements shall be made using the Read Channel 1 with the
characteristics in Annex E.

26.

2.4 Tracking

During recording and during the measurement of the signals, the axial tracking error between the focus of the
optical beam and the recording layer shall not exceed 0,20 um;

the radial tracking error between the focus of the optical beam and the centre of a track shall not exceed
0,022 um when running at the Reference velocity and shall not exceed 0,045 um when running at a higher

'S

N(

beJow these maximum values.

26.2.5 Scanning velocity

ocity.

TE At high recording or playback velocities, advanced servo systems might be needed to achieve tra

king errors

Write tests are performed at each of the recording velocities defined in 14.4.2 with-its related write strategy.

Al

26

Marks and spaces are written on the disk by pulsing a laser.

26.3.1 Write pulse waveform

TH

A BT to 14T is written by applying a multiple-puise train of write pulses.

TH

(Pg), which are the optical powers incident at the entrance surface of the disk and used for writing
spaces. The values of these power levels shall be optimized according to Annex I.

TH

26

TH

read tests are performed at the Reference velocity.

.3 Write conditions

e laser power is modulated according to the write pulse waveform given in Annex G.

e recording power has three levels: the-Write power (Pw), the Erase power (Pe), and the Coo

e actual recording powers, Pw; Pe, and Pc shall be within 5 % of their optimum values.

.3.2 Write power
e optimized recerding powers, Pwo, Peo and Pco shall meet the following conditions
for the basic write strategy defined in 14.4.2.2:

8,0 mW < Pwo < 16,0 mW

ing power
marks and

30mMW <Peo<90mW

©l

0,1 mW < Pco <0,7 mW

for the “4x” write strategy defined in 14.4.2.3.1:
11,0 mW < Pwo < 22,0 mW
3,0 mW < Peo <11,0 mW

0,1 mW < Pco<0,7 mW

SO/IEC 2009 — All rights reserved
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26.4 Measurement conditions

The test for jitter shall be carried out on any group of five adjacent tracks, designated (m-2), (m-1), m, (m+1),
(m+2), in the Information Zone of the disk. The jitter shall be measured on recordings made at all velocities
specified in 14.4.2.2, byte 32 and in the Extended Information blocks defined under 14.4.2.3.

For measurement of jitter, the system described in Annex E shall be used.

The Jitter shall be measured according to the following procedure:

Write randorm data on alt five tracks 10 times eachv as specliied In £o.s.1.

Read the flata of track m under the conditions specified in 26.2.

27 Characteristics of the recorded signals

The following signals shall be measured, after recording with the write conditions as spégcified in 26.3.1.

27.1 Channel bit length
The averdge Channel bit length over each RUN shall be

1333 nm+ 1,4 nm

27.2 Defiinition of signals

All signald are linearly related to currents through a photo-diode detector, and are therefore linearly related|to
the optical| power falling on the detector.

27.2.1 High frequency signals (HF)

The HF signal is obtained by summing the cUrrents of the four elements of the photo detector as generated]in
Read Chgnnel 1. These currents are modulated by the effects of the marks and spaces representing the
information on the recording layer.

INONOSNINESS

' \'/\ A

OGN

\ / y

\VA\VAVAYAVAVAVAVAVAVAVAV/
NV VOV .V

>

0 Level

97-0009-A

Figure 27 — Signals from spaces and marks in Read channel 1
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27.2.2 Modulated amplitude

The modulated amplitude /44 is the peak-to-peak value of the HF signal generated by the largest mark and
space lengths (see Figure 27). The peak value l144 shall be the peak value of the HF signal before a.c.
coupling. The modulated amplitude /3 is the peak-to-peak value generated by the shortest mark and space

lengths. The 0 Level is the signal level obtained from the measuring device when no disk is inserted. These
parameters shall meet the following requirements under all conditions, also such as a different number of
overwrites, and when recordings have been made at different speeds.

l14

lan —
I3/ > 015
4
Within one disk, (14Hmax — ’14Hmiry <025
I14Hmax
Within one revolution, (114Hmax - I14Hm"% <0,15
14Hmax

27.2.3 Signal asymmetry

THe signal asymmetry shall meet the following requirement:

lan +haL _ Ian+13

~0,05< 2 2 <4015
l14

27.2.4 Normalized Slicing Level jump

Bgtween any 2 consecutive ECC Blocks, the Normalized Slicing Level (NSL) jump shall be:

|/3H2+/3L2 (31 - haen ) 0.50
\Uat1.2 = 132)+ U ~TaL 1)

where I3y 1a0d I3 1 are the /3 levels just before the linking position
and I3y o@nd I3 o are the /3 levels just after the linking position.

THis requirement shall be fulfilled also after a different number of overwrites for the 2 ECC Blocks [up to 500
DOW eyeles), and when the 2 ECC Blocks have been recorded at different speeds.

27275 Jitter
Jitter is the standard deviation o of the time variations of the binary read signal. This binary read signal is
created by a slicer, after feeding the HF signal from the HF read channel through an equalizer and LPF (see
Annex E). The jitter of the leading and trailing edges is measured relative to the PLL clock and normalized by
the Channel bit clock period.

The jitter shall be measured at the Reference velocity using the circuit specified in Annex E.

The jitter measurement shall be using the conditions specified in 26.4.

The measured jitter shall not exceed 9,0 %.
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27.2.6 Track Cross signal

The Track Cross signal is the filtered sinusoidal sum signal (/1 + /) in Read Channel 1 when the focus of the
optical beam crosses the tracks. The Track Cross signal shall meet the following requirement:

(4

+I2)pp

>013
il»] + /2 )max

27.3 Read stability

When req
27.2.6 sha

NOTE

28 Add

Recorded
specificati

28.1 Tedt environment

d with a read power of 0,8 mW at a temperature of 55 °C, all parameters specified in 27.2.2
Il be within their specified ranges after 1 000 000 repeated reads.

Reading with the same read power at lower speeds than the reference speed might degrade the’read stabili

tional testing conditions

+RW disks compliant with this +RW International Standard shall also_flliii'the following basic sig
bns when measured with the Pick Up Head according to the International Standard ISO/IEC 1644

ty.

hal

=3

ith

All conditipns are the same as in 26.1 to 26.2.5. except for the following.
28.1.1 Optics
The focusgd optical beam used for reading data shall haye the following properties:
a) Wavelength (L) 650 nm + 5 nm
b) Numerical aperture of the objective lens(NA) 0,60 + 0,01
c) The dbjective lens shall be compensated for spherical aberrations caused by a parallel substrate w
nominal thickness (0,6 mm) and-nominal refractive index (1,55).
d) Wavelfront aberration 0,033 x A rms max.
e) Light intensity at the rim of the pupil of the 60 % to 70 % of the maximum
objective lens intensity in the radial direction
and over 90 % in the tangentia
direction.
f) Polarigation of the light Circular
g) Read power 0,7 mW £ 0,1 mW
h) Relative Intensity Noise (RIN)* of laser diode -134 dB/Hz max.

*RIN (

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

28.2 Definition of signals

For the definition of the following signals see 27.2 and the underlying subclauses.

76
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28.2.1 Modulated amplitude

’1y > 0,60

l14n

’3/ >0,15
l4

Within one disk, (14Hmax = Hasimin) < 0,33 (with PBS)

I1AHmm{

ISO/IEC 17341:2009(E)

Within one disk, (14Hmax = ’14Hmin)/ < 0,20 (without PBS)
14Hmax

Within one revolution, 14Hmax "14Hmiry < 0,15 (with PBS)
14Hmax

Within one revolution, - I14Hmi”)/ < 0,10 (without PBS)
14Hmax

28.2.2 Signal asymmetry

lan +laL _ Ian+13L

~0,05< 2 2 <4015
l14

28.2.3 Jitter

TH

TH

TH

e jitter measurement shall be using the conditions specified in 26.4.

e measured jitter shall not exeeed 9,0 %.

28.2.4 Track Cross signal

TH

28

TH

e Track Cross signal (see 24.3) shall meet the following requirement:

(1 +1

>0,10
(/1 + I2 imax

.2.5 Differential phase tracking error signal

e jitter shall be measured at the Reference velocity using the circuit specified in Annex E.

2 )pp

eloutput currents of the four quadrants of the split photo detector shown in Figure 28 are identifig

d by I, Ip,

I, and Ig.

The differential phase tracking error signal shall be derived from the phase differences between the sum of the

currents of diagonal pairs of photo detector elements when the light beam crosses the tracks:

{Phase (I3*I;) — Phase (I,*+/4)}, see Figure 29 and Annex F.

The phase difference signals shall be low-pass filtered with f.(-3 dB) of 30 kHz.
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This differential phase tracking error signal shall meet the following requirements (see Figure 29):

Amplitude

At the positive 0 crossing Kt/T shall be in the range 0,5 to 1,1 at 0,10 um radial offset, where At is the
average time difference derived from the phase differences between the sum of the currents of diagonal pairs
of photo detector elements, and T is the Channel bit clock period.

Asymmetry (see Figure 29)

T -T
The asymmetry shall meet the following requirement: 12 <0,20
T1 + T2
where T4 is the positive peak value of Kt/T
and T, is the negative peak value of Kt/T
Light beam

Iy /-\‘Ib/
—>
\ / Tangential direction

97-0047-A

Figure 28 — Quadrant photo detector

_Radial spot displacement
~ Tp: Track pitch

Figure 29 — Differential phase tracking error signal

28.2.6 Tangential push-pull signal

This signal shall be derived from the instantaneous level of the differential output (/3+/4) - (lp+/c). It shall meet
the following requirements, see Figure 30:

Ll +16)-l 10

<09
l4
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29 Quality of the recording layer

Fa

A

If
‘P

Figure 30 — Tangential push-pull signal

r the integrity of the data on the disk, the recording layer shall fulfil the following initial quality requ

.1 Defects
fects are air bubbles and black spots. Their diameter shall meetthe following requirements:
for air bubbles it shall not exceed 100 um,
for black spots causing birefringence it shall not eéxceed 200 um,
for black spots not causing birefringence it shall not exceed 300 pum.
addition, over a distance of 80 mm in scahhing direction of tracks, the following requirements shal
the total length of defects larger than 30 um shall not exceed 300 um,

there shall be at most 6 sueh\defects.

.2 Data errors

byte error occurg_when one or more bits in a byte have a wrong value, as compared to thg
corded value.

row of an/ECC Block as defined in 13.3 that has at least 1 byte in error constitutes a Pl error.

B row\of an ECC Block as defined in 13.3 contains more than 5 erroneous bytes, the row is
-uncorrectable”.

rements.

be met:

pir original

5aid to be

The disk shall be recorded with arbitrary data in one single uninterrupted writing action from the start of the
Lead-in Zone until the end of the Lead-out Zone (“Disk-At-Once” mode).

During playback after the initial recording, the errors as detected by the error correction system shall meet the

fol

©l

lowing requirements:

in any 8 consecutive ECC Blocks the total number of Pl errors before correction shall not exceed 280,

in any ECC Block the number of Pl-uncorrectable rows should not exceed 4.
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30 Method of testing

Clause 31 describes a series of measurements to test conformance of the user data on the disk with this Ec
International a Standard. It checks the legibility of the user-written data. The data is assumed to be arbitrary.
The data may have been written by any drive in any operating environment (see 8.1.2). The read tests shall
be performed on the Reference Drive as defined in Clause 9.

Whereas Clause 26 disregards defects, Clause 31 includes them as an unavoidable deterioration of the read
signals. The severity of a defect is determined by the correctability of the ensuing errors by the error detection
and correction circuit in the read channel defined below. The requirements in Clause 31 define a minimum
quality of {hedata, necessary for data interchange.

30.1 Enyironment
All signald in 31.1 to 31.2 shall be within their specified ranges with the disk in any environmentjin’the range| of

allowed operating environments defined in 8.1.2. It is recommended that before testing, the’entrance surface
of the disK shall be cleaned according to the instructions of the manufacturer of the disk.

30.2 Refierence Drive

All signalg specified in Clause 31 shall be measured in the indicated chanfels of the Reference Drive jas
defined in|Clause 9. The drive shall have the following characteristics for the purpose of these tests:

30.2.1 Optics and mechanics

The focuded optical beam shall have the properties already defineéd in 9.2 a) to i). The disk shall rotate jas
specified in 9.5.

30.2.2 R¢ad power

The optic@l power incident on the entrance surface-of the disk (used for reading the information) shall pe
0,7 mW £|0,1 mW.

30.2.3 Rdad channels

The drive [shall have two read channels. Read Channel 1 gives a signal (/1 + /5) related to the total amount| of
light in thg exit pupil of the objegtive’lens. Read Channel 2 gives a signal (/1 - I7) related to the differencefin

the amount of light in the twe—halves of the exit pupil of the objective lens. These channels can pe
implemented as given in 9.32and 9.6.

The signal from Read.channel 1 is equalized and filtered before processing. The threshold level for binarizing
the read dignal shall~be controlled to minimize the effects of mark and space size changes due to parameter
variations |during<writing. For measurement of the disk quality as specified in Clause 31, the equalizer, filter
and slicel, and/the characteristics of the PLL shall be the same as specified in Annex E for the jitter
measurenrent.

30.2.4 Error correction

Correction of errors in the data bytes shall be carried out by an error detection and correction system based
on the definition in 13.3.

30.2.5 Tracking

During the measurement of the signals, the axial tracking error between the focus of the optical beam and the
recording layer shall not exceed 0,20 um;
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the radial tracking error between the focus of the optical beam and the centre of a track shall not exceed
0,022 um

31 Minimum quality of a Recording Unit

This Clause specifies the minimum quality of the data of a Recording Unit as required for data interchange.
The quality shall be measured on the Reference Drive as defined in Clause 9 and Annex E.

A byte error occurs when one or more bits in a byte have a wrong value, as detected by the ECC and/or EDC

Clir|

31

TH

31

TH
ca

Sy

cuits.

.1 Tracking

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

.2 User-written data

e user-written data in a Recording Unit as read in Read channel 1 shall)not contain any byte
nnot be corrected by the error correction defined in 13.3. To relieve this’requirement, a defect m4
5tem can be used, which autonomously replaces unreliable Recording Units (see Annex M).

prrors that
nagement

©l

SO/IEC 2009 — All rights reserved

81


https://standardsiso.com/api/?name=08fe31af208d8c50872b643853b2c7af

ISO/IEC 17341:2009(E)

Annex A
(normative)

80 mm disk

The +RW Format also allows an 80 mm disk with capacities of 1,46 Gbytes and 2,92 Gbytes. All mechanical,

physical a
except for|

82

nd optical characteristics shall be equal to those of the 120 mm disks specified in this document,

sg

Sge:

Sge:

Sg

sg

Sge:

S€

S€

e

the following items:

10.2 Overall dimensions
The disk shall have an overall diameter dq = 80,00 mm = 0,30 mm
10.7 Information Zone
The Information Zone shall extend from diameter dg to diameter
d7 = 77,5 mm min.
This Zone consists of the Lead-in Zone, the Data Zone, and the-Lead-out Zone.
11.1 Mass
The mass of the disk shall be in the range of 6,0 g to,9;0/g.

11.2 Moment of inertia

The moment of inertia of the disk, relative to_its’rotation axis, shall not exceed 0,010 g-nj».

11.3 Dynamic Imbalance

The dynamic imbalance of the disk, relative to its rotation axis, shall not exceed 1,5 g'm
14.1 Track shape

The tracks shall be continuousiin the Information Zone. The groove tracks shall start a
radius of 22,00 mm max. and-end at a radius of 38,75 mm min.

14.4.1.1 ADIP word structure, bits 2 to 23

Physical ADIP Address (0379CC), which is the first address corresponding to the Le3
out Zone, shall belocated at a radius < 38,00 mm.

14.4.2.1 Gepneral information — Bytes 0 to 31
Byte 1 — Disk size and maximum transfer rate

Bits\b7 to by shall specify the disk size, they shall be set to 0001, indicating a 80 n
disk.

Bytes 4 to 15 — Data Zone allocation

d-

Phsicl ecto o th

Da o

ne.
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see: 16 Layout of the Information Zone
Table A.1 — Layout of the Information Zone of a fully formatted disk
Description Nominal radius in | PSN of the first Number of
mm Physical Sector | Physical Sectors
Lead-in all the same as 120 mm disk --- --- ---
Data Data Zone start 24,000 mm (030000) 714 544
Buffer Zone 3 start 38,000 mm (ODE730) 768
Outer Disk Identification Zone (ODEA30) 256
Lead-out [ Guard Zone 2 (ODEB30) 4096
Reserved Zone 4 start 38,082 mm (ODFB30) 4 096
Outer Drive Test Zone (OEOB30) 12 288
Outer Disk Test Zone (OE3B30) 2 048
Guard Zone 3 start 38,375 mm (OE4330) 7 936 nominal
end > 38,500 mm
see: 17.11.1 Physical format information

Bytes 9 to 11

see: 18 Data Zone

Bytes 4 to 15 — Data Zone allocation

in the first 16 ECC Blocks ¢f the Control Data Zone:
shall specify the SectornNumber of the last Physical Sect
Recorded part of the Data Zone.

in the remaining 176 'ECC Blocks of the Control Data Zone:
shall all be set to*the Sector Number of the last Physical Sec
Recorded part.of the Data Zone, or shall all be set to (0DE72F)
PSN 911 15D as the last possible Physical Sector of the Data Z

714 544 Physical Sectors of user data area.

The start radius«efithe Data Zone is determined by the location of Physical ADIH
(00C000) and'the maximum end radius is determined by the location of Phys
Address (0379CC) (see 14.4.1.1, bit 2 to 23 and 13.7.1).
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see: 19 Lead-out Zone
Data Zone
Physical Sector 911 152 Buffer Zone 3 Physical Sector (ODE730)
768 Physical Sectors
Physical Sector 911 919 Physical Sector (ODEA2F)
Physical Sector 911 920 | Outer Disk Identification Zone | Physical Sector (ODEA30)
256 Physical Sectors
Physical Sector 912 175 Physical Sector (ODEB2F)
Physical Sector 912 176 Guard Zone 2 Physical Sector (0DEB30)
4 096 Physical Sectors
Physical Sector 916 271 with Main Data set to (00) | Physical Sector (ODFB2F)
Physical Sector 916 272 Reserved Zone 4 Physical Sector (ODFB30)
4 096 Physical Sectors
Physical Sector 920 367 Physical Sector (OEOB2F)
Physical Sector 920 368 Outer Drive Test Zone Physical Sector (OEOB30)
12 288 Physical Sectors
Physical Sector 932 655 Physical Sector (OE3B2F)
Physical Sector 932 656 Outer Disk Test Zone Physical Sector(0E3B30)
2 048 Physical Sectors
Physical Sector 934 703 PhysicalhSector (OE432F)
Physical Sector 934 704 Guard Zone 3 Physical Sector (OE4330)
7 936 Physical Sectors
Physical Sector 942 639 | with Main Data set to (00) _Physical Sector (OE622F)
Figure A.1 — Lead-outZone
sele: 19.1 Buffer Zone 3
The start location of Buffer Zone 3 is (ODE730).
see: 21.3 Sequential recording
Table A.2 — Length of Temporary Lead-out Zone
Length of the Recorded part End of the Temporary Lead-out
of the Data Zone Zone
(end radius) (radius)
less than 34,0 mm 35,0 mm min.
34,0 mm to 37,5 mm end radius Data Zone + 1,0 mm min.
37,5 to 38,0mm 38,5 mm
Itiss allowed to have an unrecorded area between the end of the Temporary Lead-g
Zone and Buffer Zone 3 located at radius 38 mm.
see 2272 Formatof the FDCB

Byte D46 — Recording status flag

bit 6 to bit 5:

ZERO ZERO = No Lead-out has been recorded

ZERO ONE

of the Data Zone

ONE ZERO

(see Clause 19 and 21.2.1)

ONE ONE

= Lead-out is recorded from address (ODE730) to address (0DFB2F)

= Lead-out is fully recorded adjoining the actual last sector of the Data
Zone

ut

= Temporary Lead-out has been recorded adjoining the actual last sector
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Annex B
(normative)

Structure for Extended format information in the Data Zone

The ADIP Aux Frames in the Data Zone may be used to store information needed to support specific
. This annex only

specifies the general structure for such information.

B{1 Extended format information

THe Extended Format Information consists of a table of contents (EFI TOC) and up*to*16 distinct rggions that
tain additional format information. The EFI TOC defines the location and contents of the regions|contained
in [the Extended Format Information, see B.1.1. The EFI TOC shall be stored\in the ADIP Aux Frames (see
14.4.1.1) in the Data Zone, starting at the ADIP word that has Physical ADIR‘Address (00C000). The regions
ofthe Extended Format Information shall be located in the ADIP Aux Frames in the Data Zone and/pr shall be
present as pre-recorded areas in the main data channel. Each region‘contains one or more copieg of a data
ck of a particular type, as indicated in the EFI TOC.

Figure B.1 schematically shows an example lay-out, based on{he”VCPS copy-protection system, wijth the EFI
TOC and the VCPS-defined regions that are contained in the ADIP Aux Frames in the Data Zong. The EFI
TOC consists of 8 consecutive copies of an ETOC block, where each ETOC block contains the complete EFI
TOC information (see B.1.1). The VCPS-defined hash.fegion contains one or more copies of the PKB hash
value, as specified in the EFI TOC. The VCPS-defined DKB region contains one or more copies of the DKB,
as| specified in the EFI TOC. Gaps may exist between any two regions. All bytes in the ADIP Aux [Frames in
thé gaps shall be set to (00).

0x0C000 0x0C800
A \4
EFI TOC gap hash region | gap | DKB region
i i H ™ AN
i ¥ /
/ 4 \\ AN N bytes
{ / \\\ . A
/ A )
\_ | D8 DKB | -
\ / 16 bytes ™.
/ "2 / —A \ # of copies specified in EFI TOC
/ \ | hash hash | - | hash |
' 256 bytes x“\“ # of copies specified in EFITOC
/ — A \
ETOC | ETOC | -~ | ETOC
8 copies

Figure B.1 — Example lay-out of Extended format information in ADIP

B.1.1 EFITOC

The EFI TOC starts at the ADIP word that has Physical Address (00C000). The length of the EFI TOC is 8
ADIP Aux Frames, which is equivalent to 2048 consecutive ADIP words. As shown in Figure B.1, the EFI TOC
consists of 8 consecutive copies of an ETOC block. The ETOC block consists of at most 16 Region
Descriptors, as defined in Figure B.2. The combined size of all Region Descriptors contained in the ETOC
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block shall be no more than 256 bytes. Remaining bytes shall be set to all zeros, such that the size of the
ETOC block is exactly 256 bytes.

Bit
Byte 7 6 5 4 3 2 1 0
(_) Region Descriptor #1
Region Descriptor #2
Region Descriptor #n
(00)
255 (00)

Figure B.2 — ETOC block

Region Descriptor #i: Region Descriptor #i contains information with respect to the i-th region of the
Extended|Format Information (1 < i < n < 16). A Region Descriptor consists~of a Basic Region Descripfor
followed Hy zero or more Extended Region Descriptors. The format of a Basic Region Descriptor is defined|in
Figure B.3. The format of an Extended Region Descriptor is defined in Eigure B.4.

Bit

Byte 7 6 5 4 3 2 1 0
0 (msb)
1 Region'@ype Identifier
2 (Isb)
3 Extent | Version number
g (msb) Region Start Address (Isb)
6 (msb)
: Data Block Size
9 (Isb)
10 Repeat Count
11 Reserved | Private
12 (msb)
: Alternative Location
15 (Isb)

Figure B.3 — Basic Region Descriptor

Region Tiype ldentifier: The type of the data block that is contained in the region Data blocks staredlin
different regions having the same Region Type Identifier shall be identical.

Extent: The Extent bit shall indicate if this Basic Region Descriptor is followed by an Extended Region
Descriptor, as follows:

0: This Basic Region Descriptor is not followed by an Extended Region Descriptor.
1: This Basic Region Descriptor is followed by an Extended Region Descriptor.

Version Number: The revision of the data block type that is contained in the region.
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Region Start Address: If the data block is stored in the ADIP Aux Frames, the Region Start Address is given
as the Physical ADIP Address of the ADIP word that contains the first byte of the data block, divided by 256.
The Region Start Address shall be greater than or equal to (00C8). If the data block is not stored in the ADIP
Aux Frames, the Region Start Address shall be zero. In that case the Alternative Location shall be non-zero

and specify the location of the data block in the main data channel.

Data Block Size: The size in bytes of a single copy of the data block in the region. The Data Block
be set to zero if the data block is not contained in the ADIP Aux Frames.

Size shall

Repeat Count: The number of consecutive copies of the data block that are contained in the region. If the

a0 otred P—At ames—ana—tne gtor—e ¢ oHgr o bisk, Repeat

Cqunt shall be set to 0. The Repeat Count shall be set to zero if the data block is not contained-ir] the ADIP
Ayx Frames.
Re¢served: All reserved bits shall be set to ‘0’.
Priivate: The Private bit shall indicate if a Drive is permitted to output the contents of'the region, as follows:

0: A Drive is permitted to output the contents of the region.

1: A Drive is not permitted to output the contents of the region.
Al(ternative Location: In addition to, or alternative to storage in the ADIP" Aux Frames, the data block may be
stored in a contiguous area of the main data channel. In that case; the Alternative Location specifi¢s the first
Physical Sector Number of the location in the main data channelthat contains one or more copies ¢f the data
blpck. Otherwise, Alternative Location shall be set to zero. Note’that the format of the data block as|contained
in [the main data channel may be different from the format of the data block as contained in the |ADIP Aux
Frames.

Bit
Byte 7 6 5 4 3 2 1 0

0 (msb)

1 Region Type Identifier

2 (Isb)

3 Extent | Version number

4

: Reserved

15

Figure B.4 — Extended Region Descriptor

Région Type ddéentifier: the Region Type Identifier shall be identical to the Region Type Identifier cgntained in
thé precedingyBasic Region Descriptor.
Extent: \The Extent bit shall indicate if this Extended Region Descriptor is followed by another|Extended
Region Descriptor, as follows:

0: This Extended Region Descriptor is not followed by another Extended Region Descriptor.

1: This Extended Region Descriptor is followed by another Extended Region Descriptor.
Version Number: the Version Number shall be identical to the Version Number contained in the preceding
Basic Region Descriptor.
Reserved: All reserved bytes shall be set to (00).
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Annex C
(normative)

Measurement of light reflectivity

C.1 Cal tion-method

The reflectivity of a disk can be measured in several ways. The two most common methods are:

— parallel method,
— focused method.

For use in) players the focused method with the help of a reference disk with known reflectance is the most
relevant and easiest one, while for the calibration of the reference disk the parallel method is easier.

When mepsuring the reflectivity in the focused way, only the light returned by the reflective layer of the d|sk
(In) will fal onto the photo detector. The reflected light coming from the front surface of the disk and the light

coming frgm the parasitic reflections inside the disk will mainly fall outside’the’photo detector. Because in the
parallel method only the “total” reflected power (/;;) can be measured, a €alculation is needed to determine the

“main” reflectance from the reflective layer.

A good rdference disk shall be chosen, for instance 0,6 mm glass disk with a golden reflective mirror. This

reference [disk shall be measured by a parallel beam as shown(in"Figure C.1.

s r R

Figure C.1 — Reflectivity calibration

In this Figlire the following applies:

R = reflectance of the recording layer (including the double pass substrate transmittance)
Is = reflectance of the entrance surface

Rref = reflectance as measured by the focussed beam (is by definition = I% )

Ry = reflectance as measured by the parallel beam (is by definition = 1%3 )

Is =  power of incident beam
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reflected power from entrance surface

reflected power from recording layer

reflected power from internal reflections between entrance surface and recording layer

measured reflected power (I + Iy, + fint)

Tt

Th
thg

N¢
re
su

Cc

Reflectivity in the unrecorded Information.-Zone

A

(1

e reflectance of the entrance surface is defined by:
n—1)
rg = (—J , Where n is the index of refraction of the substrate.
n+

e main reflected power I, = I - I5 -lint Which leads to:

Rt = [@—rs)z <(R, q

1-ryx(2-Ry)

e reference disk shall be measured on a reference drive. The total‘detector current (/1 + /5) obtz
p reference disk, and measured by the focused beam is equatedto I, as determined above.

w the arrangement is calibrated and the focused reflectance is a linear function of the reflecti
cording layer and the double pass substrate transmission,\independently from the reflectivity of the
rface.

2 Measuring method

method of measuring the reflectance,using the reference drive.

Measure the total detector eurrent (/1 + I»)g from the reference disk with calibrated reflectance R,

Measure the total detecter current (/4 + I2)g from a groove track in an area of the disk under in

where the groove traek and the two adjacent tracks on each side of the track to be measured
erased. Erasure of these tracks shall be done by irradiating the tracks using only the Pe
determined from-the OPC algorithm (see Annex I).

Calculate,the unrecorded disk reflectance Ry as follows:
_ (1),

R4's R
d mx ref

ined from

vity of the
b entrance

ef-

estigation
have been
power as

Reflectivity in the recorded Information Zone

A method of measuring the reflectance using the reference drive.

(1) Measure the total detector current (11 + 12)s from the reference disk with calibrated reflectance Rref.

(2) Measure 114H from a recorded groove track in an area of the disk under investigation where at least the
two adjacent tracks on each side of the track to be measured also have been recorded. Recording of

©l

these tracks shall be done using the optimum powers as determined from the OPC
(see Annex I).
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(3) Calculate the recorded disk reflectance Rq4H as follows:

lan

X Ryef
l1+12)g

Rian =
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Annex D
(normative)

Measurement of birefringence

In[order to measure the birefringence, circularly polarized light in a parallel beam is used” The phase
retardation is measured by observing the ellipticity of the reflected light.

radial direction

Figure D.1 — Elipse with ellipticity e = b/a and orientation ¢

THe orientation 6 of the ellipse-is\determined by the orientation of the optical axis
0=y-n/4 (1)
where y is the angle-between the optical axis and the radial direction.

THe ellipticity,se-= b/a, is a function of the phase retardation &

1(n
oo tan{E[E—éﬂ @)

When the phase retardation §is known the birefringence BR can be expressed as a fraction of the wavelength

BR = ia nm (3)
271

Thus, by observing the elliptically polarized light reflected from the disk, the birefringence can be measured
and the orientation of the optical axis can be assessed as well.

© ISO/IEC 2009 — All rights reserved 91


https://standardsiso.com/api/?name=08fe31af208d8c50872b643853b2c7af

ISO/IEC

17341:2009(E)

D.2 Measurements conditions

The measurement of the birefringence specified above shall be made under the following conditions.

Mode of measurement in reflection, double pass through the substrate.

Wavelength L of the laser light 640 nm £ 15 nm

Beam diameter (FWHM) 1,0 mm £ 0,2 mm

Angle B of incidence in radial direction 7,0° £ 0,2°

relatprete-theradial-plare

perpendicular to Reference Plane P

Disk{mounting horizontally

Rotation less than 1 Hz

Temperature and relative humidity as specified in 8.1.1
D.3 Exgmple of a measurement set-up

Whilst this

shown schematically in Figure D.2 as an example, is well suited for this measurement.

Light from

International Standard does not prescribe a specific device for measuring birefringence, the device

/

i !
laser —— @ ' \ <«—"photo detector

% <— collimator lens
polarizer —
< rotating analyzer
Maplate s /

\B. /
\g¥

disc y ——

Figure-D:2 — Example of a device for the measurement of birefringence

a laser.source, collimated into a polarizer (extinction ratio ~ 10-5), is made circular by a A/4 plate.

The ellipticity of the'reflected light is analyzed by a rotating analyzer and a photo detector. For every location
on the disk, the'minimum and the maximum values of the intensity are measured. The ellipticity can then pe

calculated

as

e2 = Imin (4)

max

Combining equations (2), (3), and (4) yields

92

BR = % - &arctan Jmin_

n max
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This device can be easily calibrated as follows

Imin is set to 0 by measuring a polarizer or a A/ 4 plate,
Imin = Imax when measuring a mirror.

Apart of the d.c. contribution of the front surface reflection, a.c. components may occur, due to the
interference of the reflection(s) of the front surface with the reflection(s) from the recording layer. These a.c.
reflectivity effects are significant only if the disk substrate has an extremely accurate flatness and if the light
source has a high coherence.
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Annex E
(normative)

Measuring conditions for operation signals

The genefal system diagram shall be as shown in Figure E.1.

HF-signal f
|_

AC-coupling

pre-amp's

hid

EQ LPF

-quadrant
pto-detector

RN

phase detector
jF filter
VCO

slicer PLL
dll 'data clock
edges signal
e.g. Time Interval Analyzer start/stop signal

from revolution pulse

jitter analyzer

Figure E.1 — General diagram for jitter measurement

E.2 Open loop transfer function for PLL

The open-loop transfer function for the PLL shall be as shown in Figure E.2
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Gain (dB)
A
-40 dB/decade

[aYaWPu | w W] <l
U UpD/ucuaduc

0dB

75
; » Frequency (kHz)

25

-40 dB/decade

Figure E.2 — Schematic representation of the open-loop transfer function for PLL

E{3 Slicer

THe slicer shall be a 1st order, integrating feed-back auto-slicer with a -3 dB closed-loop bandwidth qf 5 kHz.

E{4 Conditions for measurement

THe bandwidth of the pre-amplifier of the photo detector shall be greater than 20 MHz in order {o prevent
grpup-delay distortion:

Equalizer: 3-tap transversal filter with transfer function H(z) = 1,364 z-2 - 0,182 (1 + z-4)

Lgw-pass filter: 6th order Bessel filter, f; (-3 dB) = 8,2 MHz

Eiltering plus equalization:

— Gain variation: 1 dB max. (below 7 MHZz)
— Group delay variation: 1 ns max. (below 7 MHz)
— (Gain at 5,0 MHz - Gain at 0 Hz): 3,2dB+0,3dB

a.c. coupling (high-pass filter) = 1st order, f; (-3 dB) = 1 kHz

Correction of the angular deviation: only d.c. deviation shall be corrected.
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,/ Bessel filter \

~
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\ »
~
\ o)
-6
0 5 Frequency (MHz) 10

Figure E.3 — Frequency characteristics for the equalizer.and the low-pass filter

E.5 Measurement

The jitter ¢f all leading and trailing edges over one revolution'shall be measured.
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Annex F
(normative)

Measurement of the differential phase tracking error

' . thod for the_differential o} racki

e reference circuit for the measurement of the tracking error shall be that shown in Figure F4YE
the diagonal pairs of elements of the quadrant photo detector shall be converted -to- bina

Hiw)=(1+16x107 xiw)/(1+4,7 x 108 xiw)

e gain of the comparators shall be sufficient to reach full saturation on the outputs, even with
nal amplitudes. Phases of the binary pulse signal edges (signals B1 and,'B2) shall be comparg
ner to produce a time-lead signal C1 and a time-lag signal C2. The phase comparator shall rea

S
an

Sy
to

Th
sh

wh

ianividuaI edge with signal C1 or C2, depending on the sign of At;. A tracking error signal shall be pr

oothing the C1, C2 signals with low-pass filters and by subtracting by means of a unity gain
hplifier. The low-pass filters shall be 1st order filters with a cut-6ffyfrequency (-3 dB) of 30 kHz.

ecial attention shall be given to the implementation of the circuit because very small time differe
be measured (1 % of T equals only 0,38 ns). Careful averaging is needed.

e average time difference between two signals from-the diagonal pairs of elements of the quadra
all be

— 1
t:NZAt,

ere N is the number of edges, boethTising and falling.

hch output
ry signals

minimum
d to each
ct to each
bduced by
differential

hces have

ht detector

F22 Measurement of A7/T without time interval analyzer
THe relative time difference At/T is represented by the amplitude of the tracking error signal provide¢d that the
amplitudes of the\C1 and C2 signals and the frequency component of the read-out signals are nprmalized.
THe relation between the tracking error amplitude ATVE and the time difference is given by:

—_— At; At; At

ATVE:LVpc:L _ At Vpe

>T NnT T n

where:

Vpc is the amplitude of the C1 and C2 signals

T; is the actual length of the read-out signal in the range 3T to 14T
n.T is the weighted average value of the actual lengths

N.n.T is the total averaging time.

The specification for the tracking gain can now be rewritten by using the tracking error amplitude as follows:

©l

0,5><(Vp%) < ATVE < 1,1X(Vpcn) at 0,1 um radial offset.
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» amp signal A1 equalizer level signal B1
H(io) comparator

la =~ Ib|
/ \ _1+1.6x10 " x i

{ H(iw) =—————
1+4.7x10 xio

/d\_ c \
| am signal A2 | equalizer _y level signal B2

p

~

n\i(o) uumpalatm

o signal C1_[ low pass ‘
” ” filter g
phase 1st order differential =
comparator -3dB @ 30 kHz amp (1X) signal TVE
= signal C2 | low pass o ATVE
filter
/\ v
./ \ \
\/ )
tr'acang error
(0,1 um)
At = po:sitive : At = negative

. .

sign

sign

sign

sign

sign u_l | [ ) ] 1 /

//??

Figure F.1 — Circuit for tracking error measurements
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F.3 Calibration of the circuit

Assuming that Vpc equals = 5 V and that the measured value of n equals =~ 5, then the above relation between
the tracking error amplitude ATVE and the time difference At can be simplified to:

ATVE - AL Vee M
T n T

The average runlength n of the 8-to-16 modulated signal is dependmg on the data content and the averaging

Sig naI with 5T runlengths. For th|s purpose smusmdal signals with a frequency of 2,616 MHz can-be [used.

Typically the pulses of signals C1 and C2 will be generated by some digital gate circuit with,'an oufput signal
switching between ground and the supply voltage. This voltage swing is assumed. te be abo{dt 5 volts,
hgwever, depending on the applied technology, it may deviate from 5 volts significantly.

Bgcause the formal specification for the DPD signal is:

O,5s%t <1,1 at 0,1 um radial offset,

th¢ measurement by means of ATVE is influenced by the actualvalues of Vpc and n. Therefore th¢ following
cdlibration procedure shall be applied.

F.3.1 Saturation of comparators
Make sure that the gain of the level comparators is\such that for all actual input signal levels, the signals B1

and B2 are square wave signals. In this case thetamplitude of the signal TVE is independent of the|amplitude
of the input signals.

saturation area

TVE signal
amplitude

—
Comparator input
signal amplitude

Figure F.2 — Tracking error signal amplitude versus comparator input signal amplitude
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F.3.2 Correction for n and Vpc

Because of the above mentioned deviations of n and Vpc, and possibly some other circuit parameters, a
correction factor K has to be determined, such that:

ALIT (real) = K x ATVE (measured).

This can be achieved in the following way:

a) Generate-two-sinusoidal-signals- Al -and-A2 of freguency 2 616 MHz with-a-phase difference —and-iniect
~J - J 7 Lol J J

them |nto the two equalizer circuits.

b) Measure the relation between At/T and ATVE , and determine K from Figure F.3:

K 5 AffT(injected) . Now the set-up is ready for use.
ATVE(measured)
ATVET
1.2 *
theoretical line for
1.0 Vpc=5V and n=5
0.8

AN
0.6 d
0.4 ,/ example of
: / measured line
0.2 /]
7

0

0 02 0406 08 10 1.2
At/ T
—

Figure F.3 — ATVE versus At/T
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Annex G
(normative)

The write pulse wave form for testing

For different speed ranges, different write strategies can be used. This version of this document specifies two

op

tions. where both options use the same write pulse waveform. however with a different timing res

lution.

TH
co

Th
thg

G

Th
du

e write pulse waveform obtained from the NRZI data and the channel clock is shown in\Big
nsists of N-1 pulses, where N is the length of the NRZI pulse expressed in channel clock cycles.

e values for Pw, Pe, and Pc are determined according to the OPC algorithm (see Annex |). An €
b write pulse waveform for the minimum mark, the minimum space and an 8T mark'is shown in Fig
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Figure G.1 — Write pulse waveform

1 Timing parameters for the basic write strategy

e pulse widthdimes, Ty, and Ty shall be as indicated by byte 51 and byte 52 in 14.4.2.2 respec|
ration is_partly fixed and partly variable depending on the writing speed:

Ttop=i><%TW+j><2nsiO,5ns,wherei=0,1or2andj=1,2, .or7

ire G.1. It

xample of
ure G.2.

tively. The

Tmp=mx%TW+nx2nsiO,5ns,wherem=Oor1andn=1,2,..or5

The first pulse lead-time and the erase lead-time shall be as indicated by byte 53 and byte 54/55/56 in
14.4.2.2 respectively. The duration is variable with the writing speed, but shall have a fixed ratio to the write
clock period.

©l

1
thop:PXATW,wherep=0, 1,2,30r4

1
dTera=q XATW ,whereq=-3,-2,-1,0,1,20r3
(positive values are leading as indicated in Figure G.1)
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The laser power shall be switched to Cooling level after each Ty, and Ty, pulse for at least 1 ns.

G.2 Timing parameters for the “4x” write strategy

The pulse width times, Tiop and Tp,p shall be as indicated by byte 86 and byte 87 in 14.4.2.3.1 respectively.
The duration is partly fixed and partly variable depending on the writing speed:

(0,6 ns corresponds to %6 Ty at 4x speed)

Tiod =i X%sTW +jx06ns+0,3ns,wherei=0,1,..or8andj=1,2..0or15
1
Tmp=m x%6TW+nx0,6nsJ_rO,3ns,wherem=0, 1,..or8andn=1,2..0r10
The first dulse lead-time and the erase lead-time shall be as indicated by byte 88/89/90 and byte 91/92/93]in

14.4.2.3.1| respectively. The duration is variable with the writing speed, but shall have a fixed'ratio to the wijite
clock peripd.

dTigp =p x Y Tw, wherep=-4,-3,..,-1,0,1, .or7

N
dTdra=(q+4)x/1TW ,whereq=-8,-7,..,-1,0,1, ..or7
(positive values are leading as indicated in Figure G.1)

The laser power shall be switched to Cooling level after each Tiop@Ad Ty pulse for at least 1 ns, except afer
the last Trp pulse where this period is allowed to be reduced to.@/length.

NRZI data

Figure G.2 — Example of a Multiple-pulse
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