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Foreword

ISO (the International Organization for Standardization) and IEC (the International
Electrotechnical Commission) form the specialized system for worldwide standardization.
National bodies that are members of ISO or IEC participate in the development of
International Standards through technical committees established by the respective
organization to deal with particular fields of technical activity. ISO and IEC technical com-
mit\]ees collaborate in fields of mutual interest. Other international organizatiang,
governmental and non-governmental, in liaison with ISO and IEC, also take partdn-th
work.

[1°]

In the field of information technology, 1SO and IEC have established a joint technics
committee, ISO/IEC JTC 1. Draft International Standards adopted by.the’ joint technica
committee are circulated to national bodies for voting. Publication\as an Internationg
Stapdard requires approval by at least 75 % of the national bodies @asting a vote.

Intgrnational Standard ISO/IEC 13614 was prepared hyy,“Joint Technical Committep
ISOYIEC JTC 1, Information technology, Subcommittee. SC 23, Optical disk cartridges fdar
infgrmation interchange.

Annexes A to G and J form an integral part of this International Standard. Annexes H and K
to M are for information only.
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Information technology - Interchange on 300 mm optical disk cartdriges of the write once,
read multiple (WORM) type using the SSF method

Section 1: General

1 Scope

This Inte

WORM

It specifies

type providing for embossed information and for data to be written once and read multiple

the conditions for conformance testing and the reference drive;

the mechanical and physical characteristics of the cartridge, seas to provide mg
interchangeability between data processing systems;

the format of the information on the disk, both embossed anduiser-written;
the characteristics of the embossed information on thedisk;
the optical characteristics of the disk, enabling processing systems to write data onto thg

the minimum quality of user-written data on‘the disk, enabling data processing system
data from the disk.

C) of the
times.

chanical

disk;

5 to read

Togethgr with the standard for Volume and-File Structure, this International Standard provides fof full data

interch
without

2 Conformance

A 300 m
require

A drive
to writg
optical

inge between data processing-systems. Interchange involves the ability to write and r
introducing any error.

m optical disk cartridge is in conformance with this International Standard if it meets all m
ments specifiedherein.

claiming-conformance with this International Standard shall be able, in the operating envi
on any optical disk cartridge which is in conformance with this Standard and to read

bad data

landatory

ronment,
hny such

disk"cartridge which has been written with any drive in conformance with this Inte

rnational

Standa

d.

A drive shall not claim conformance if it cannot accept the full range of media conforming to the Standard.

3 Normative references

The following standards contain provisions, which in reference with this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this International Standard are encouraged to
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investigate the possibility of applying the most recent editions of the standards indicated below. Members
of IEC and ISO maintain registers of currently valid International Standards.

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

IEC 721-3-3:1987, Classification of environmental conditions. Part 3: Classification of groups of
P 5 naraomotara ana har aauoritioa antian . -‘-.v e at

weatherprotected locations.
4 Definitions

For the purposes of this International Standard the following definitions apply:
41 case : The housing for an optical disk, that protects the disk and facilitatesdisk interchange.

42 clamping zone : The annular part of the disk within which the clamping force is applied by the
clamping device.

43 Control Track : and format necessary for writing and reading the remaining tracks on the optical
disk

44  Cyclic Redundancy Check (CRC) : A method for deteeting errors in data.
45 defects management : A method for handling defective areas on the disk.

46 Disk Reference Plane : A plane defined by the perfectly flat annular surface of an ideal spind|e on
to which the clamping zone of the diskis clamped, and which is normal to the axis of rotation.

4.7 entrance surface : The surface-of the disk on to which the optical beam first impinges.

4.8 Error Correction Code (ECC) : An error detecting code designed to correct certain kinds of errgrs in
datg.

49 format : The arrangeément or layout of information on the disk.

410 Frame : Thexsmallest addressable part of a track in the Information zone of a disk that cap be
accessedcby the controller of the disk drive independently of other addressable parts of the zope.

411 holding feature : The central feature on the disk which interacts with the spindie of the disk drive
to provide the radial centring and the clamping force.
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4.12

4.13

414

4.15
4.16

417

4.18

4.19

4.20

4.1

4.22

4.23
4.24

4.25

1995 (E)

interleaving : The process of allocating the physical sequence of units of data so as to render the

data more immune to burst errors.

mark : A feature of the recording layer which may take the form of a hole, a pit, a bubb
other type of form that can be sensed by the optical system. The pattern of boundaries
marks and spaces represents the data on the disk.

optical disk : A disk that will accept and retain information in the form of marks in a recerg
that can be read with an optical beam.

optical disk cartridge : A device consisting of a case containing an optical disk,

recording layer : A layer of the disk on, or in, which data is written during-manufacture and

le or any
between

ing layer,

or use.

Reed-Solomon code : An error detection and/or correction code whigh'is particularly suited to the

correction of errors which occur in bursts or are strongly correlated;

sector : The smallest addressable part of a track in the dnformation zone of a disk that can be

accessed by the host computer independently of other addréssable parts of the zone.

space : A feature of the recording layer which takes<no deformation by a hole, a pit, a bubpie or any

other type of form that can be sensed by the.optical system. The pattern of boundarieg
marks and spaces represents the data on the disk.

spindle : The part of the disk drive which contacts the holding feature.

between

substrate : A transparent layer of.the disk, provided for mechanical support of the recorging layer,

through which the optical beamaccesses the recording layer.

track : The path which iso be followed by the focus of the optical beam during one revoluti
disk.

track pitch : Thedistance between adjacent track centrelines, measured in a radial directiof.

WORM disk': An optical disk in which the data in specified areas can be written only once
multiplé.times by an optical beam.

Zone : An annular area of the disk.

on of the

and read
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5 Conventions

5.1 Representation of numbers

© ISO/IEC

A measured value is rounded off to the least significant digit of the corresponding specified value.

It implies that a specified value of 1,26 with a positive tolerance of +0,01, and a negative tolerance

|
—

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

O 00 1l £ L H £ 4 000 4 4 02 L e s 1 L. 4 D70
of-u,uZdarnows d Idiiyt Ul odsutolu valucs UM 1,00 WU 1,279 UUL TTULTTTICIUUNTY 1,27 J.

btters and digits in parentheses represent numbers in hexadecimal notation.

- Numbers in binary notation and bit combinations are represented by strings of ZEROs and ONEs.

- Numbers in binary notation and bit combinations are shown with the. most significant bit to the left.

- Negative values of numbers in binary notation are given in TWO's)complement.

|
D —

—_— e~

5.2 Name$

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

m each field the data is recorded so that the most signifieant’byte (byte 0) is recorded first. Within
ach byte the least significant bit is numbered 0 andyis recorded last, the most significant bit
numbered 7 in an 8-bit byte) is recorded first. This*order of recording applies also to the data
mput of the Error Detection and Correction circuits.and to their output.

6 Acronyms
CRC Cyclic Redundancy Check
ECC Error Correcting Code
HCA Hash Code replacement Algorithm
LPT Laser Power Test field
0DC Optical Disk Cartridge
PEP Phase Encoded Part
PIB Pre-formatted Information Bit
P\LL IDIUII LGIlgth IL.;IIIitUd (bUdU)
SFP Standard Format Part
SSF Sample Servo Format (tracking method)
VFO Voltage Frequency Oscillator
WORM Write Once Read Multiple
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7 Gen

eral description of the optical disk cartridge

11995 (E)

The optical disk cartridge which is the subject of this International Standard consists of a case containing an

optica

| disk. An optical beam is used to write data to, or to read data from, the disk.

The case is a protective enclosure for the disk. It has access windows covered by a shutter. The windows

are au

The di

8 Gen

nmatimlly uncaovered hy the drive when the r‘arfridgp is inserted into it

5k is described in clause 11.

eral requirements

8.1 Environments

8.11

The te

5t environment is defined as an environment where the‘air immediately surrounding the o
cartridge has the following properties:
temperature :23°C £ 2°C
relative humidity 45 % 10 55 %
atmospheric pressure : 75 kPa to:105 kPa
air cleanliness - See apnex L.

No co

Testing environment

ndensation on or in the optical disk cartridge shall occur. Before testing the optical disk cart

be conditioned in this environment fot 24 h minimum. It is recommended that before testing th

ptical disk

ridge shall
. entrance

nts of this
ranges of

the optical

surfacg of the optical disk shall be ¢leaned according to the instructions of the manufacturer of the disk.
8.1.2 Dperating environment
This Ipternational Standard guarantees that an optical disk cartridge which meets all requireme
Standard in the_specified test environments provides data interchange over the specified
environmental<{parameters in the operating environment.
The operating environment is defined as an environment where the air immediately surrounding
disk cartridge has the following properties:

temperature :10°C to 50°C

relative humidity 13 % 1080 %

absolute humidity :1g per m’® to 25 g per m®

atmospheric pressure . 75 kPa to 105 kPa

temperature gradient :10°C per hour max.

temperature shock : 20°C max.
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relative humidity gradient : 10 % per hour max.

No condensation on or in the ODC shall occur. If an ODC has been exposed to conditions outside those
specified in this clause, it shall be acclimatized in an allowed operating environnement for at least 2 h before
use. (See also annex K.)

Note: The range of operating environments is based on the assumption that the drive is in an office
environmept (see annex L) and that the temperature inside the drive can be up 10 20°C nigner man the
temperatufe outside the drive. Under this condition a cartridge shall withstand the specified tempefature
shock whep either loaded into or unloaded from the drive.

It is recommended that before testing the entrance surface of the optical disk shall be cleaned accordjing to
the instructions of the manufacturer of the disk.

8.1.3 Storage environment

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

temperature :-10°C to 50°C

relative humidity : 3 % t0 90 %

absolute humidity - 1g per mito 25 g per m®
atrpospheric pressure : 65 kPa'to 105 kPa
ternperature gradient : 152C per hour max.
relative humidity gradient :10°% per hour max.

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

8.1.4 Transportation

This standard does not spepify requirements for transportation. Guidance for transportation is giyen in
annex M.

8.2 Safety requirements

The cartritgezshall-satisfythe-safety reguirements—¢ 50_when used in the intended manne in any
foreseeable use in an information processing system.
8.3 Flammability

The cartridge and its components shall be made from materials that comply with the flammability class for
HB materials, or better, as specified in IEC 950.
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9 Reference drive

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

9.1 Opti¢al system

The basjic set-up of the optical system of the Reference Drive used for measuring _the write gnd read
parameters is shown in figure 1. Different components and locations of compenents are permitted,
provided that the performance remains the same as that of the set-up in figure 1. The optical system shall
be such|that the detected light reflected from the entrance surface of the disk is minimized so as not to
influencp the accuracy of the measurements.

The quagdrant photocell delivers four currents /4, /5, /3 and /4. The contributions of diagonally grranged
cells ar¢ added and respectively provide signas S; and S ,. From<S;and S, two signals are defived : a
sum signal S, and a difference signal S._.

9.2 Optigal beam

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

+ 15 nm
q) Wavelength (A) 780 nm
—10 nm
b) Wavelength (A) divided by
the numerical aperture
of the objective leris)(NA) A/NA =1,423 pym + 0,035 pm
q) Filling D/W of'the aperture
of the objective lens 1,0 max
d) Varignce of the wavefront
of the optical beam near
the recording layer A2/180 max
e) I'he optical power and pulse width for writing and reading shall be as specified in

25.2.2,25.3,21.2.2 and 28.2.2

f) Polarization circular.

D is the diameter of the lens aperture and W is the beam diamater of the Gaussian beam where the
intensity is 1/e of the maximum intensity.
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9.3 Read channels

Aread channel shall be provided to generate signals from the marks in the recording layer. It shall be split
into two sub-channels : Channel 1 for reading the embossed marks, Channel 2 for reading the user-written
marks. The read amplifier after the photo-detectors in both channels shall have a flat response within +1
dB from 100 kHz to 23 MHz.

Sampling of signal S, with triggering signals C 4 and Cy, provides the data signals S 4 and Sy,.

9.4 Trackin

The tracking signals are the radial tracking signal S and the focusing signal S+.

The focusing signal S ¢is derived from signal S _ by sampling and holding it when‘the light spot scans a
land part of the track as specified in clauses 15.1.1.2 and 15.1.3. This sampling-is.triggered by signal C}.

The radial fracking signal S is derived from signal S, by sampling and halding it when the light spot §cans
the left and right laterally displaced features of the offset radial mark specified in clauses 15.1.1.2 and
15.1.3 (signpls S and S ). This sampling is triggered by signal C..

The requirgments for the accuracy with which the focus of,the optical beam must follow the tragks is
specified in 20.2.4.

9.5 Rotation of the disk

The spindi¢ shall position the disk as specified in 12.5. It shall rotate the disk at 25,0 Hz + 0,25 Hz The
reference firive shall be able to rotate beth directions. The direction of rotation is determined by the
sensor holg that indicates side A or sidé\B of the cartridge.
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Figure 1 - Optical system of the Reference Drive
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Section 2. Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case

© ISO/IEC

10.1 Genera

The case is
which unco

removal froI'n

a (one) writ
10.2 Referer

The dimens

description of the case

inhibit feature.

ce planes of the case (see figure 2)

be constrai

a rigid protective container (box) of rectangular shape (see figure 2). It includes a shytter
vers access windows upon insertion into the drive, and automatically covers them dpon
the drive. The case shall have means for positioning and identifying the cartridge, and if has

ons of the case are referred to three orthogonal reference planes X, Y and Z. The case $hall
ed such that the four reference surfaces S, to S, on.one side of the case lie in plane Z when

measuring those dimensions of the case in clause 10.3 which are referenced to this plane.|The
intersection| of the three planes defines the centre of the radius for the bottom corner of the trianqular
Location hdle (see figure 3). The centres of the radii for'the two bottom corners of the rectangular
ole shall lie in X plane (see figure 3). A dimgnsion of a feature referenced to one of the planes
st distance from the feature to the plang,

Alignment
is the shortg

10.3 Dimensions of the case

The dimensjons of the case shall be measured in the test environment.

10.3.1 Overdll dimensions (seefigure 3)

The total len

gth of the case'shall be

}4-=-340,0 mm + 0,6 mm

+ 1,5 mm

(at testing environment),

L DANDD
' = o9U,VU T
- 1,1mm

I . : 4\
\dl opelatity envirurimerit).

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

/2 = 35,0mm 0,3 mm.

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

10

l,=305,0 mm + 0,3 mm.
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The total width of the case shall be

l,=320,0mm + 0,6 mm (at testing environment)
l.=320,0mm 1.omm (at operating environment);
PEOe Ry mm perating /

ISO/EC 13614

11995 (E)

The distance from the left hand side of the case to reference plane Y shall be

+ 0,0 mm
- 0,5mm

I5=300,0mm

The distance from the right hand side of the case to reference plane Y shall be
l¢=20mm 0,2 mm.

The foul corners shall be rounded with a radius

r{=5mmz+10mm.

The thidgkness of the case shall be

I;=17,0 mm + 0,4 mm (at testing environment)
I =17,0 mm £ 0,8 mm (at operating environment).
The eight long edges of the case shall be-rounded with a radius

ro,=0,5mm max.

10.3.2 Location hole (see figure 3)

The Logation hole shall*have a rounded triangular shape. The corners shall be rounded with a radiug

r3)=50mm=+0,1 mm.

The centre.ofthe of the bottom shall be the point of the intersection of planes X, Y and Z. The angle of this

corner ghall be

0 4 = 302 + 12 divided symmetrically by plane Y.
The length of this hole shall be

+ 0,3 mm

f=180mm " O

The Location hole shall be held to a depth
lg=1,5mm min.

11
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Below g the Location hole shall extend to

ho =8 mm min

with an area equal to, or greater than the Location hole.

The Location hole shall not extend through Side B.

The lead-in

 edges shall be rounded with a radius

r4=0,5mm max.

10.3.3 Alignment hole (see figure 3)

The Alignn

from refere
Its dimensi

The corner

hy=280,0 mm +0,2 mm

nce plane.
pns shall be
| 18.0 + 0,3 mm
= mm
S - 0,1mm

h3=14,0 mm £ 0,5 mm.
s shall be rounded with a radius

rs=50mm=+05mm.

The centrels of the radii for the bottom cornersishall lie in plane X. The Alignment hole shall be hel
depth /¢ below wich the Alignment hole shall extend to L;; with dimensions equal to, or greater th
and /3 respectively.

The Alignnient hole shall not extend through side B.

The lead-in

edges shall be rounded with a radius r,.

10.3.4 Reference surfaces (see figure 4)

Each side ¢f thescase shall contain four reference surfaces Sy, S, S;and S .

Surfaces S

The centre

above plan

The centre

12

ent hole shall have a rounded rectangular shape. The vertical centre line-of the hole shall |i

|

d1=24,0 mm min.

of S1 shall be located on the plane Y and
hy= 4,0mm £ 0,2 mm

e X.

of S, shall be centred at
hs=280,0 mm + 0,3 mm

© ISO/IEC

to a
n, hy
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from plane Y and

he=4,0mm +0,2 mm

above plane X.

Surfaces S; and S, shall be circular with a diameter

d,=16,0 mm min

with th@ir centres located at

from pl

from pl

All of th

hy=255,0 mm + 0,3 mm
Ane X and

hg= 5,0mm 0,2 mm
hg=270,0 mm + 0,3 mm

ane Y respectively.

ho=1(5,2 - t)/2

where {is the enveloped disk thickness.

1035

Detents (see figure 5)

The case shall have four symmetrical detent slots‘intended for positioning or autoloading the cart

The centres of the two upper slots shall bellocated at a distance

from th
bottom

hy =60 mm + 0,3 mm

e top of the case and the-centres of the two lower slots shall be located at a distance h,
of the case.

Each slpt shall have a triangular shape with a width of

and an

The ro

hy=80mm +0,1 mm
openingangle
### ) =90° £ 1°,

ptof each slot shall be rounded with a radius

e reference surfaces S1, S2, S3 and S4 shall be recessed from a case surface with a depth

re=3,0 mm max.

The corners of each slot shall be rounded with a radius

r; =1,0 mm max.

:1995 (E)

idge.

from the

The slots shall not extend through the full thickness of the case. When viewed from the A side, the right
slots shall be constrained to side A and the left slots shall be constrained to side B.

13
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10.3.6 Write-inhibit feature (see figure 6)

© ISO/IEC

The case shall have a (one) common write-inhibit feature for both sides A and B. The centre of the write-
inhibit feature is located on plane X and

from plane Y_Qpening of the feature shall be square with the dimension specified by

hy= 20,0 mm £ 0,1 mm

hs = 8,0 mm £ 0,2 mm.

The closed |condition of the opening shall define the write enabled condition ; the opened copdition of the
opening shall define the write inhibited condition. The surface of the movable piece of the fgature shall pe at

the position

hs= 0,5 mm max.

when in closed position.

The four cofrners of the opening shall be rounded with a radius

rg=0,5mm max.

10.3.7 Head and spindle access windows (see figure 7)

Each side qf the case shall have a window to enable the spindle and the optical head of the drive to agcess
the disk. The dimensions of each head access and spindle access windows are referenced to a centrg line,
lccated at g distance

from planelY.

he = 140,0 mm £ 0,2 mm

The width ¢f the window shall be gjven by

b7 = 35,0 mm miin.

The bottom of the window shall be at a distance

frem plane|X.

The centrelefthe-spindle-access-cirettarwindow-shat-be-detined-by-

hg = 1674,0 mm max

n a
LAZICd SALL U AUULU0 UITow

hg=122,0 mm £ 0,2 mm

from plane X, and a diameter of the circular window shall be

ds;= 80,0 mm min.

The top of the head access window shall be located at a distance

from plane X.

14

ho = 289,0 mm min

po)
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The corners of the window shall be rounded with a radius
rg= 5,0 mm max.

10.3.8 Shutter, shutter openers and mis-insert protection feature (see figure 8)

The case shall contain a shutter, a side shutter opener feature and a front shutter opener feature.

10.3.8.1 Shutter

The cartridge case shall have a spring-loaded shutter, that shall completely cover thé~head and spindle
access windows when closed. When opened, the shutter shall expose the windows ™ up to at Jeast the
minimum size for the circle specified in 10.3.7. The drive shall use either the side shutter opener fgature, or
the front shutter opener feature to open the shutter.

10.3.8.2 Side shutter opener feature

The sid¢ shutter opener feature shall be provided in the right side-loading groove viewing from side A. The
movement of the shutter shall be controlled with the movement of the movable piece in the loading groove.
The surface of the movable piece shall be recessed

k1 =10,3 mm max.

from the bottom of the loading groove. The width ofhe opening for the movable piece shall be
lo=5,0mm £ 0,2 mm.

The dimension of the leading groove at thexcorner of the case shall be

h3=50mm+0,2mm

+1,00 mm

l3a=9,0 mm 26,00 mm

The pogition of the movable piece in the shutter opening mechanism, when the shutter is completely open,
shall ngt exceed

k5~=110,0 mm min.

The shutter, opening stroke of the movable piece shall be completed at the position of

hs =108 mm max.

from the top of the case. At the bottom of left side groove, a trench shall be provided for the escapement of
the shutter opening provision in a drive. The width, depth and length of the trench shall be defined by /sy, k4
and ks respectively.

15
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10.3.8.3 Front shutter opener feature

The front shutter opener feature is a notch located at the front of the shutter. The notch shall be located at a
distance

7 =108,0 mm £ 0,4 mm

from plang Y, and
hg =5,7mm=0,2 mm

from plang Z. The dimensions of the notch shall be

o = 19.0 mm T o4 ™M
=09 -0,0 mm
in length
+0,3mm
l4o = 5,6 mm
* - 0,0 mm
in width apd
+0,3mm
ls1 = 6,0 mm ~0.0 mm
in depth.

10.3.8.4 Mis-insert protection feature
The mis-insert protection feature shall be provided in both loading grooves.
10.3.9 Loading grooves (seefigure 9)

Both sides of the casé shall contain grooves for loading, and mis-insert protection feature to prevgnt the
cartridge from being inserted improperly.

The case phall*have loading grooves in both sides, the cross sectional dimensions are specified by

lp= 4,0mm=0,1 mm
Iz= 1,0mm £ 0,1 mm
Is4= 4,0 mm min
I4s= 9,0 mm min.

10.3.10 Sensor holes (see figure 10)

The case shall have two sets of three media sensor holes to identify the following conditions:

16
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LOCATION OPEN CLOSED
OUTER SIDEA/SIDEB A B
CENTRE  REFLECTANCE 7% -23%  15% - 50%
INNER SPARE -- -

The sett of holes at the lower left hand corner of side A of the case pertains to side A of the disk. |The holes
shall ektend through the case, and have a diameter of

ds= 8,0mm=+0,1 mm.
The pgsitions of their centres shall be specified by
lig = 20,0 mm £ 0,2 mm
from glane X and

Ii7= 50mm+ 0,2 mm
Isg= 20,0 mm £ 0,2 mm
lsg= 35,0 mm £ 0,2 mm
lsp = 275,0 mm + 0,3 mm
sy = 260,0 mm + 0,3 mm
I, = 245,0 mm +0;3 mm
from glane Y.

10.3.11 Gripper features (see figure 11)

The c3se shallhave two separate gripper features intended for autoloading. These features are described in
10.3.11.1@and 10.3.11.2.

10.3.11.1 Gripper slots

The case shall have four symmetrical gripper slots. The slots shall have a depth of
| ls3= 14,0 mm £ 0,3 mm
from the edge of the case and a width of

Isa = 10,0 mm = 0,3 mm.

17
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The lower edge of a slot shall be
Is5 = 12,0 mm £ 0,3 mm
above the bottom of the case. The lower edge of the slots is recessed by

Ik = 6,0 mm £ 0,3 mm

from the side surfaces of the case.

The top outr corner of each slot shall be rounded with a radius

ro= 3,0 mm max.

The inner cprners and lower outer corner of each slot shall be rounded with a radius

riy= 1,0 mm max.

10.3.11.2 Gripper holes

The case shall have two symmetrical gripper holes. The centre ofeach hole shall be located at a distanc

A%

ls7= 75,0 mm £ 0,3 mm

from each gide of the case, and shall be located at a-distance
lsg= 14,0 mm £ 0,3 mm

from the bgttom of the case.

Each hole ip defined by a rectangular’shape having a width of
lsg = 12,0 mm£ 0,3 mm

and a length of

lo="10,0 mm + 0,3 mm.

The corners-of-each-hole-shall be rounded with a radius

T T oo e

L= 3,0 mm max.

Each hole shall extend through the thickness of the case.

The opening of each gripper hole from the surface of the case shall extend
ly= 7,0mm 0,2 mm

into the thickness of the case.

18
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The opening shall have a width of

Is> = 19,0 mm + 0,3 mm

and a length of

extendi

The top

The bof]

All edgé

10.3.12

The cas

These 4

lsz= 16,0 mm £ 0,3 mm

ISO/IEC 13614 : 1995 (E)

ng from the top edge of a hole.

ri3 = 3,0 mm max.

ris=1,0 mm max.

ris= 0,5 mm max.

Label area (see figure 12)

corners of the opening shall be rounded with a radius

tom corners of the opening shall be rounded with a radius

s of the holes and extentions shall be rounded with a radius

e shall have the following minimum areas for user labels:
- on side A and side B : 69,0mm x 206,0 mm,

- on the bottom side «. < 10,0 mm x 250,0 mm.

reas shall be recessed By 0,2 mm min. Their positions are specified by the following dimengions and
relations between dimensipns{see figure 12):

All corners of the Label areas shall be rounded with a radius

Is4 = 64,0 mm max

les ) Iga =206,0 mm max
lsg =187,0 mm max
ls7 - Isg = 69,0 mm max
l4-2Xlgg =250,0 mm max
I7-2X lgg = 9,0 mm max.

rie = 3,0 mm max.

19
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10.4 Mechanical characteristics

10.4.1 Material

© ISO/IEC

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

om the

International Standard The dimensions of the case in an operating environment can be estimated fr
dimensions in 10.3.

10.4.2 Mass

The mass pf the case without the optical disk shall not exceed 850 g.

10.4.3 Distortion

The cartriige shall meet the requirement of the distortion test defined in annex A. The requi

guarantees

that a cartridge can be inserted into the slot of a drive.

10.4.4 Compliance

The cartri
requireme

10.4.5 Sh

The spring

N. It shall

11 Dimen

fige shall meet the requirement of the compliance (flexibility) test defined in annex

itter opening force

sional, mechanical-and physical characteristics of the disk

11.1 General description of the disk

The disk

includes two facing circular substrates with some additional mechanical features joini

Nt guarantees that a cartridge can be constrained in the proper plane of operation within the

force on the shutter shallhe such that the force required to open the shutter does not ex
be sufficiently strong totlose a free-sliding shutter, irrespective of the orientation of the cas

rement

B. The

drive.

seed 5

09°J

ng the

substrate

—A Tecording tayer shattbe coatedom one (Singte Sited)or both{doubte sided)mmer—surfaces

(see figure 13). The information zone of the substrate is transparent to allow an optical beam to focus on
the recording layer through the substrate. Pre-formatted information is included in the recording layer to
allow the optical beam to follow a spiral track through the information zone. In the case of a double sided
media, one side shall have a reverse spiral direction from the other. For single sided media, either spiral
direction is allowed. The centre zone of the substrates provides the interface with the spindle of the drive.
This interface provides the radial centring, axial positioning and clamping area of the disk.

20
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11.2 Reference axis and plane of the disk

: 1995 (E)

The dimensions of the disk are referred to a reference axis A and a reference plane P. P is defined by the
perfectly flat annular surface of an ideal spindle onto which the clamping zone of the disk is clamped, and
which is normal to the axis of rotation of this spindle. Axis A passes through the centre of the centre hole of
the holding feature, and is normal to plane P.

11.3 Dimensions of the disk

The outer diameter of the disk shall be

The d

+0,5mm
300,0 mm _’
-0,0 mm

sk is divided into five annular zones, which are, from the centre ‘to’ the outer edge, Ce

Clampjing Zone, Transition Zone, Information Zone and Rim Zone.

The ngminal value of the thickness of the disk except in the CentreZone shall be in the range of

2,4 mmto 5,2 mm.

The tolerances for each nominal value of the thickness*shall be within £ 0,2 mm.

The cantres of all radii in 11.3 lie on axis A.

The p

psitions of the top and bottom surfaces of the disk include changes due to the axial deflec

disk apd variations in the overall thickness of the disk, caused by e.g. the protective layer and/o

labels

The dimensions of the disk shall-be measured in the testing environment.

11.3.1 Centre Zone (see figure 13)

The ce¢ntre hole.shall have a diameter

+ 0,1 mm
dg = 35,0 mm

htre Zone,

fion of the
I adhesive

-0,0 mm

The Centre Zone shall extend from the centre of the disk to

ri7=30,0 mm £ 0,2 mm.

21
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11.3.2 Clamping Zone (see figure 13)

The Clamping Zone shall extend from r;; to

rg= 38,0 mmx 0,2 mm.

11.3.3 TranpsitionZone

The Transifion Zone shall extend from ryg to

hg = 64,0 mm £ 0,1 mm.
11.3.4 Infdrmation Zone
The Informfation Zone shall extend from rg to

ro=142,0 mm £ 0,1 mm.

11.3.5 Rim Zone

The Rim Zpne shall extend from ryto media edge.

11.4 Mechanical characteristics

All requirements in this clause must besmet in the operating environment.

11.4.1 Magerial

The disk shall be made frofany suitable materials such that it meets the requirements of this International
Standard. [The only matérial properties specified by this Standard are the properties of the substrate|in the
Information zone.<The dimensions of the disk in an operating environment can be estimated from the
dimensions in 1133

11.4.2 Mass

The mass of the disk shall be 600 g max.
11.4.3 Moment of inertia

The moment of inertia of the disk relative to axis A shall be 6,0 g.m2 max.

22
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11.4.4 Imbalance
The imbalance of the disk relative to axis A shall not exceed 0,08 g.m.

11.4.5 Axial deflection

1995 (E)

The axjal deflection of the disk in the Information Zone is measured as the axial deviation of the

recording

layer, 3s seen by the optical head of the Reference Drive (see clause 9). Thus it comprises the.tolgrances on
the thigkness of the substrate, on its index of refraction and the deviation of the entrance surface from plane
P. Thg nominal position of the recording layer with respect to reference plane P s determingd by the

nomingl thickness of the substrate.

The ddflection of any point of the recording layer in the information zone frém its nominal posftion, in a
directipn normal to plane P, shall not exceed 0,5 mm for rotational frequencies of the disk up to 29,0 Hz.

11.4.6 Axial acceleration

The maximum allowed axial error emax (see annex C) shall not exceed +1,0 pm, measured

using the

Referepce Servo for axial tracking of the recording layer. The rotational frequency of the disk shall be 25,0

Hz + 0,25 Hz. The stationary part of the motor is assumed to be motionless (no external disturba
measurement shall be made using a servo with the transfer function

1(0)0)2 l+ico /o,
i®

H, =— ,
I+lo/co,

where|i=v-1, 0=2nf, 0, =2xf, and ¢ =3
or any| other servo with I1+HI\within 20 % of I11+Hsl in the bandwidth of 25 Hz to 1,5 kHz. Thu

shall r{ot require an acceleration of more than 35 m/s” at the fregencies lower than 1,5 k Hz from
motor|of the Reference-Servo.

11.4.7 Radial runout

ddidl runout of the tracks |n the recordmg Iayer |n the Informatlon zone is measured as s

nces). The

5, the disk
the servo

gen by the
axis-of rotation

of the splndle and reference axis A the toleran(‘es on the dimensions between axis A and the location of the

track, and effects of non-uniformities in the index of refraction.

The runout, defined as the difference between the maximum and minimum distance of the centre of any
track from the axis of rotation, measured along a fixed radial line over one revolution of the disk, shall not

exceed 90 pm at a rotational frequency of the disk of 25,0 Hz + 0,25 Hz.
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11.4.8 Radi

al acceleration

© ISO/IEC

The maximum allowed radial error emax (see Annex C) shall not exceed + 0,10 pm, measured using the
Reference Servo for radial tracking of tracks. The rotational frequency of the disk shall be 25,0 Hz + 0,25
Hz. The stationary part of the motor is assumed to be motionless (no external disturbances). The

measurem

H

C

where i =

or any othe
not requirg

motor of th

11.4.9Tilt

Tiltisthe a

11.5 Optical characteristics

11.5.1 Inde)
The index ¢

11.5.2 Thickness of the substrate

The thickn
shall be

0,5

b

where nis

ent shall be made using a servo with the transfer function

*1+ico /o
l+io /co,

1

c

®

[

i

()

/-1, 0=2nf,o, =2rf and ¢ =3
r servo with 11+ Hl within 20 % of I1+Hsl in the bandwidth of 25 Hz to 1,5kHz. Thus, the disk

an acceleration of more than 10 m/s’ at the frequencies lower than1,5 kHz from the
g Reference Servo.

x of refraction

f refraction of the substrate in the Information Zone shall be within the range from 1,46 to 1

pss of the substrate, from the entrance surface to the recording layer, in the Information

n3

n -1

n* +0,6250
X m

003X m *

0,050 mm

shall
5ervo

hgle which the normal to the entrance surface, averaged over an area of 1 mm diameter, makes
with the ngrmal to plane P. It shall not exceed 5 mrad in the Information Zone.

,60.

Zone

n’ +0,5929

the index of refraction.

11.5.3 Birefringence

The birefringence of double-pass shall not exceed 100 nm.
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11.5.4

Reflectance

ISO/AEC 13614 : 1995 (E)

The double-pass optical transmission of the substrate and the reflectance of the recording layer are
measured together as the reflectance r of the disk. The measurement excludes the reflection of the entrance
surface.

The value of rat the standard wavelength specified in 9.2 shall lie within the range from 0,07 to 0,50 for all
types qf disks.

The ngminal value of rshall be specified in byte 3 of the PEP control data (see annex F).

The ac
clause

At any

tual value r ,, shall be measured with the focussed beam and wavelength of the(Reference
9). It shall be measured in any unrecorded, ungrooved area.

point within the Information Zone the value rm shall be within £ 12 %-ofthe value of r.

12 Interface between cartridge and drive

12.1C

When
the dig
provid
suppo

12.2 H

The di
hub sh

and sh

lamping method

the cartridge is inserted into the drive, the shutter of the case is opened and the drive spindl
k.The disk is held against the spindle by an axial clamping force. The radial positioning of
ed by the centring of the axle of the spindle in the centre hole. The turntable of the spi
1 the disk in its clamping zone, determiding the axial position of the disk.

ub (see figure 13)

all be
dg=550mm=+0,2mm
all protrude

lg= 2,5mm 0,1 mm

Drive (see

b engages
he disk is
dle shall

5k shall have a hub as a-Clamping feature having the centre hole of diameter d 5. The diameter of the

fromt

€ 4iSKsurface. The outer edge of the nub shaftbe rounded withra radius

I,y = 0,2 mm max.

The material of the hub shall be a magnetizable material and the hub shall have twelve holes of diameter
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d;=40mm=0,1 mm.

The holes shall be arranged along the circle of radius

dg=43,0mm=+0,1 mm.

The depth of the holes shall be

The leading edge of the centre hole shall have the chamfer with an angle of

to the diregtion of the axis A, and the depth of the leading edge of the centre hole shat-be

12.3 Clamping force

The clampjng force shall not exceed 22 N and the clamping device shall meet the requirements in anne

12.4 Capture cylinder (see figure 14)

The captufe cylinder is defined as the volume in,which the spindle can expect the centre of the hole
hub to be] just prior to capture, and with the cartridge constrained as in 10.4.4. The centre of the |
defined ag the point on axis A at a distange %, from the plane defined by the hub surface (see 11.3
figure 13)

The size of the cylinder defines the permissible play of the disk inside its cavity in the case. The cylir
referred tp perfectly sized alignment and location pins in the drive; it includes the tolerances of
dimensioris of the case and_the’disk which are between the two pins mentioned and the centre of the

The bottom of the cylinder’is parallel to the plane Z, and shall be located a distance

above plané-2. The top of the cylinder shall be

© |ISO/IEC

Iy = 2,0 mm min.

03=15°+0.2°

ko= 1,5mm£0,1 mm.

l5=20,5 mm min

in the
ole is
1 and

der is
those
ub.

ks=5,9 mm max

above plane Z. The radius of the cylinder shall be

26

dg=4,8 mm max.


https://standardsiso.com/api/?name=e409e5a4c38d270e18504b3fb834c738

© ISO/IEC ISO/IEC 13614 : 1995 (E)

12.5 Disk position in operating condition (see figure 14)

When the disk is in operating condition within the drive, the position of plane P of the disk shall be

ls= 59 mm+ 0,3 mm

above the reference surfaces S1,S2,S3 and S4, and the axis of rotation shall be within a circle with a radius

d,, = 0,5 mm max.

The tofque to be exerted on the disk in operating condition in order to maintain a rotational frequency of

25,0 Hz shall not exceed 0,1 N.m.
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Reference surface S3 ocation hole and
Reference surface S1
\ Gripper slots
Y 7/ W
X Sensor
holes
/ / // \> Gripper holes
/ /N
Write inhibit {eature
o -
7 &) Alignment hol¢ and
Reference surface S2
1\\ ’\ NN\ Y Loading grooves
/ Optical head Spindle access window
access window Label area
Refergnce surface S4

Figure 2 - General view of the case showing paosition of the cartridge
relative to the reference planes
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Figure 3 - Overall dimensions viewed on side A
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Figure 5 - Detents
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Figure 6 - Write-inhibit feature
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Figure 7 - Head and spindle access windows
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Figure 9 - Loading grooves and mis-insert protection feature
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Figure 11 - Gripper features
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Figure 12 - Label area
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Figure 13 - Dimensions of the disk
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Figure 14 - Capture cylinder and disk position
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Section 3: Format of information

13 Track geometry

1317

ISO/IEC 13614 : 1995 (E)

racksirape

The Information Zone shall contain tracks intended for the Sample Servo Format tracking method’(SSF).

Atrag
are e
of the

Each

Sets

corre
direcy
inforn

13.2 10

the ¢
A, theg
side |
corre

1337

The ti
be 1,3

1347

k is a succession of pre-formatted marks immersed in a continuous land. These_pre-format
mbossed marks and possibly long parts of a groove lined up with the embossed marks. Th
pre-formatted marks are located nearer to the entrance surface than the-land.

track shall form a 360° turn of a continuous spiral.

nf pre-formatted embossed marks are equally spaced around a track. In two different
sponding embossed marks are lined up with the centrecof -the spiral and their lengths,
ion of the spiral, is proportional to their distances fram the centre of the spiral throy
nation zone defined in 11.3.4.

irection of rotation

ted marks
e bottoms

tracks the
along the
ghout the

se. The tracks of each side shall reside oppositely from the indicated side of the case. F
disk shall rotate counter-clockwise’as viewed from the corresponding incident beam. Th
A\ shall then spiral outward. For'the side B, the disk shall rotate clockwise as viewed
sponding incident beam. Thetracks of side B shall then spiral outward.

rack pitch

3 um = 0,071m. The width of a band of 56390 tracks shall be 75,00 mm + 0,40 mm.

rack mumber

r the side
tracks of
from the

The dLSk shall rotate accordingly as indicated-by the sensor hole that identifies the side A or th{ side B of

ack pitch is the distance between adjacent track centre-lines, measured in a radial directipn. It shall

Each track shall be identified by a track number. Track 0 shall be the first track of the Data zone. It shall be
located at a radius of 66,00 mm + 0,40 mm.

The track number of tracks located at radii larger than that of track 0 shall be increase by 1 for each track.
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The track numbers of tracks located at radii smaller than that of track 0 shall be negative, and decreased by
1 for each track. Their value is given in the Address field in TWO's complement, thus track -1 is indicated by
(1FFFF). ' '

14 Track format

14.1 Trapk Tayout

A track shall contain 2048 frames. Each frame shall contain a servo-and-address field and-a“data prea as
specified in 15. The unit lengthe of the user data recorded in the data area is one Channe|.bit.

A sector] consists of an integer number of frames and this number depends on the distance of thg sector
from the| centre of the spiral as specified in 15.2. :

The frames shall be equally spaced over a track in such a way that at track @-the first Channel bit of & frame
has an apgular distance to the first Channe! bit of the next frame of 360°/2048 + 1 Channel bit.

The layopt of a track is shown in figure 15.

servorand-address field

data area

N |

frame 0 - ‘frame-1 frame 2046 | frame 2047

P [ >
-

track

Figure 15 - Track layout

14.2 Radial alignment

The servo-and-address fields shall be radially aligned in such a way that the angular distance between the
first Channel bit of data fields in adjacent tracks shall be less than + 1 Channel bit.
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14.3 Sector number
There is no pre-formatted sector number.

15 Frame and sector format

15.1 Hrame format

Every | frame shall consist of a servo-and-address field, which is preformatted, and a data area tg be user-
written. .

The upit length of the pre-formatted information is the Preformatted Informatien Bit (PIB). A servo-and-
addregs field shall be 9,5-PIB long. A data field shall have a length equivalent 0,118,5 PIBs and so a frame
shall Have a length equivalent to 128 PIBs.

15.1.1 Servo-and-address field

There|shall be two types of frames according to the parity.of-the frame number as shown in figure 16.
Information in the servo-and-address field shall be NRZ coded.

In both cases servo-and-address fields shall have the same lengths, but different contents : diffefent servo
fields pnd different address fields.

15.1.1.1 Address field

The address field is intended to allow the drive to access any sector.

In even numbered frames the(address fields shall represent the four least significant bits (0, 1, 2|and 3) of
the Gray coded address of the track, containing these frames.

in odd numbered frames the address fields shall represent the three least significant bits (0, 1 ang 2) of the
Gray ¢oded address-of the track and a multipiexed bit (M).

The layout of-an"address field is shown in figures 16a and 16b.
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1,0 1,0 1,0 1,0 05

0 i 2 3 |G
sta servo field address field data
irea area
framg¢ n frame n + 1
Figure 16a - Address field of an even-numbered-frame
10 1,0 1,0 1,0 05
0 1 2 M g
fata servo field address field data
area ' area
frame N frame n + 1
Figure 16b - Address field of an odd-numbered frame
The pre-formatied-m N A ranracantina thg laact ginnifieant hits of the Grav codeq agg ss of the

' ’ y

tracks shall be, each of them, one-PIB long.

The gap (G) shall be one half of a PIB long.
The multiplexed mark (M) is one PIB long.

The content of the multiplexed mark is shown in figure 17. It shall represent, every second frame, the most
significant bits of the track address and the angular position on the track.
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41516 | 7]8]9l10[11]12][13][14{15]/16| R | R | R |

Figure 17 - Multiplexed feature

The marks R are the angular position on the track expressed in 1/8 of a track.

15.1({1.2 Servo field

The $ervo field is intended to allow the drive to focus, track and generate a-clock.

in even numbered frames contained in even numbered tracks and in odd numbered frames contained in odd
numpered tracks the laterally displaced marks shall be dispiaced toward the centre of the spiral.

In eMen numbered frames contained in odd numbered tracks.and in odd numbered frames contaiped in even
numpered tracks the laterally displaced marks shall be displaced outward.

The ayoth of the servo field is shown in figure 18.

0,5 25 1,0 1,0
|
G1 F ‘ G2 1 D
data | servofield addressfield
area
framen | o framen+1

Figure 18 - Servo field

The first gap (G1) and the second gap (G2) shall be in a pit state.

The focusing area F shall be in a land state. Its length is a unique distance. Its edges are the clock generating
marks. Mark D is the laterally displaced mark used for the radial tracking.
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15.1.2 Data area

The layout of the data area of every frame, except the first frame of every sector, is shown in figure 19.

128 PIBs
9.5 PIBs
o e
| | | ] | |
| ies 'S data field .| C |a4 |
data area
frame frame n frame

n-J n+
Figure 19 - Data’area

15.1.2.1 Gaps

In every|data area the first edge of the user-written information shall be at least at a distance of 0,5 RIB (G3)
from the end of the servo-and-address field. In every data area the last edge of the user-written infoymation
shall belat least at a distance of 0,5 PIB (G4) from the beginning of the next servo-and-address fieid.

15.1.2.2 Starting pattern

The user-written information shall begin with a starting pattern (S) consisting of a 101010... 101 |pattern,
which ehds immedidtely after a distance of 2,5 PIBs from its beginning and is followed by the patterr) 001.

15.1.2.3 Closure pattern

The user-written information shall end with the closure pattern (C) consisting of a paftern of 12 channel
bits. It allows closure of the last byte of data as required by the (1,7) recording code (see clause 16) and
also allows closure of the pwm modulation to a non-mark manner.
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15.1.2.4 Data field (see figure 19)

The data field shall contain the user data bytes (see clause 15.2.4).

15.1.3 Physical representation of the marks

For both cases the physical representation of the marks is respectively shown in figures 20a:and 2Qb.

toward centre '
~of spiral 0,5PIB 0,5PIB
| e e = SR P ——
data servo - and - address fiefd | data
area area
frame n frame n + 1

Figure 20a - Disk withdong part of a groove. Even track. Even frame
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toward centre |
of spiral
[ - »
data ) servo - and - address field 0,5PIB data
area area
frame n ‘ frame n + 1

Figure 20b - Disk without groove. Even track. Odd frame

15.2 Sector format

A sect
21.Th

pr shall consist of an integer number of frames. The first ftame of a sector shall be as showi
g other frames shall be as shown in figure 19.

128 PIBs
9.5 PiBs
l I | ] l
G3 iLPT iVFOi data field l c | G4
- data area
frame frame n frame
n-1 n+1

A8

Figure 21 - First frame of a sector

© ISO/IEC
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15.2.1 Gaps

There shall be two gaps one at the beginning of the data area (G3), the other one at the end (G4) (see clause
15.1.2.1).

15.2.2 Laser Power Test field

The Laser Power Test field is intended to allow the drive to test the laser power level. ltsccontent is not
specjfied and shall be ignored in interchange. This field shall have a length of 48 channel bits.

15.2(3 VFO field

Therg shall be one VFO at the beginning of every sector to give the Voltage-Frequency-Oscillator of the
pha1e-|ocked loop of the read channel Channel bit synchronization. The(information in the VF( shall be a

pattgrn : 101010 ... 10101001. Its length is 2,5 PIBs plus 96 Channehbits (S) (see clause 15.1{2.2, except
for ifs total length).

15.2}4 Data field

The |nformation zone is logically split in bands. Inside@ band the angular density of user-writtgn data is a
congtant, but from band to band this density increases from the inner part to the outer part of the
Inforymation zone. So the content of the data figlds, in terms of data, increases from the inner [part to the
oute part of the Information zone, while the number of frames needed to contain one sector decreases.

At radii in the range 64,0 mm to 65,1-mm a sector shall be contained in 31 frames and at radii ip the range
139,60 mm to 142,00 mm in 14 frames:

The number of frames needed'to contain one sector shall be decreased by one from band to band ; this shall
occyrs at radii (in mm) : 65, - 67,3 -69,7-72,3-75,1-78,1-81,4-84,9-88,8-93,0-97)6-102,8 -
108,p - 114,9 - 122,0 -430,2 - 139,5.

The flata fields of-a'sector shall have a useful length of 1190 bytes and shall comprise the followifg data :

6 bytes of address data (twice the logical sector address),
1024 bytes-of user data,
160 pytes of ECC parity.

16 Recording code

The 8-bit bytes in the Data field shall be converted to Channel bits on the disk according to Table 1. All other
fields in a sector have already been defined in terms of either PIBs or channel bits. Each ONE Channel bit
shall be recorded as an inversion between absence and presence of a mark produced by a write pulse of the
appropriate power and width.

The recording code used to record all data in the Data fields of the Information zone on the disk shall be the
run-length limited code known as RLL (1,7).
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Table 1 - Conversion of input bits to Channel bits

Input bits Channel bits

01 x00

10 010

11 x01
8664 %0004
0010 x00000
0011 010001
0000 010000

x indicates inverted value to the value of preceding Channel bit

The coding shall start at the first bit of the first byte of the field to be converted,

17 format of the information zone

17.1 Géneral description of the Information Zone

The Infprmation zone defined in 11.3.4 contains all information on the disk relevant for data intefchange.
The information comprises embossed pre-formatted ‘marks for tracking, clock generation and|access,
possibly long parts of a groove, and, possibly, user-witten data.

In this plause, the term "data’ is reserved for the content of the data field of a sector, which, in ggneral, is
transfefred to the host. This section defines-the layout of the information; the characteristics of signals
obtained from this information are specified in sections 4 and 6. '

17.2 Djvision of the Information zone

The Infprmation zone is divided in three parts: a Lead-in Zone, a Data Zone and a Lead-out Zone. The Data |
Zone id intended for writing user data. The Lead-in and Lead-out Zones contain control informatiop for the
drive and zones for performing tests by the manufacturer or user. ‘
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Table 2 - Layout of the Information zone

Track number Radius (mm)
from to from to

Lead-in Zone

PEP Control Zone - - 64,000 65,500

Inner SFP Control Zone -375 -339 65,500 65,550

Sys 338 226 65,550 65,700
lnnmne

for manufacturer -225 -113 65,700 65,850

for user -112 -1 65,850 66,000

Data Zone 0 56390 66,000 141,000

Lead-gut Zone
Outer Test Zone

For user 56391 56503 141,000 141,150

For manufacturer 56504 56616 141,150 141,300

Outer SFP Control Zone 56617 56654 141,300 141,350

Buffer Zone 56655 57142 141,350 142,000

The raflii of a zone in the table are the nominal values of the radius of the centre of the first track 3
radius|of the centre of the last track of the zone.

The diVision of the Information Zone shall be as.given in table 2. The tolerance on the inner and d

of the Information Zone is specified in 11.3.3:ahd 11.3.4; the tolerance on the inner radius of the |

is spegified in 13.4; the

tolerance on other radii is determined by the tolerance on the track pitch as specified in 13.3.

Note :

17.2.1 PEP Control<Zone

The P

embogsed preformatted marks for tracking, clock generation and access, but no long parts of a g
a areas of the pre-formatted marks the embossed information shall be 1n phase-encoded modulation.

~ the da

FP _Control Zone can be read without radial tracking servo. The PEP Control Zone sha

1995 (E)

nd of the

uter radii

Data zone

An address is a distance from an origin - track.0, frame 0 - expressed as a number of frames. It can
be explressed in terms of track-number and frame number, the frame number being in the range 0
table 2 only the track number is provided, so the address is a rounded value.

2047. In

| contain
roove. In

The marks in all tracks of the PEP Control Zone shall be radially aligned, so as to allow information recovery

fromt

his zone without radial tracking being established by the drive.

The PEP Control Zone is intended to enable a future drive to distinguish a disk in conformance with this
Standard from a future standardized disk.
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Recording method, track format, sector format and data contents of the PEP Control Zone are specified in
annex F.

Signals from PEP Control Zone are described in clause 24.

17.2.2 System Zone.

There gfhall be a system zone. The system zone shall contain embossed pre-formatted marks fortracking,
clock generation and access and possibly long parts of a groove.

The system zone is intended for any use by the drive controller.

17.2.3|Test Zones

There phall be an Inner Test Zone and an Outer Test Zone. The test zones shall contain embogsed pre-

formatted marks for tracking, clock generation and access, possibly fong parts of a groove} but no
embossed data.

The Tdst Zone for the user is intended for tests to enable a drive o set its write power. The tracks| used for
testing should be chosen from the zone in a random way, s6.as to ensure a gradual degradation of the entire
zone due to use. Then each track in this zone will remaincrepresentative for the characteristics of|tracks in
the Data zone of the disk.

The Tast Zone for the manufacturer is intended.for quality tests by the media manufacturer. The Test zone
for usgr shall not be used for such tests, as.they can cause serious degradation of the zone.

17.2.4 SFP Control Zones

There [shall be an Inner SFP Control Zone and an Outer SFP Control Zone. Each SFP Control Zone shall
contaih embossed pre-formatted marks for tracking, clock generation and access and , possibly in|the post-'
written part of the SFP(see Annex G), long parts of a groove according to clause 15. The Data figlds of all
sectorg in the two SFP)Control zones shall be identical and contain control data for the drive, whidh is a set
of norpinal values-for the disk, in the embossed part of the SFP, and a set of values which is specific for the
disk ir] use, in.the post-written part of the SFP (see Annex G). Part of the information is required fpr setting
the RFference Drive used for testing conformance to this Standard. Another part of the information is

intended for user drives to optimize their performance. The Control data in a Data field is specified in Annex
G.
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The Data Zone shall contain embossed pre-formatted marks for tracking, clock generation and access and
possibly long parts of a groove. The Data fields shall be user-written data, in the format of clause 15. The
layout of the Data zone is specified in clause 18.

17.2

The Buffer Zone shall contain embossed pre-formatted marks for tracking, clock generation-and

poss

18 Fmrmat of the data zone

The

one at the end.

6-BufferZone

bly long parts of a groove.

Data Zone shall contain two areas to be user-written : one at the beginning of the zone an

nccess and

1 the other

In the centre of the zone there shall be a relocation zone intended to relocate bad sectors of the Data Zone.
Thesp zones have the following positions :

Inner Data Zone : track O to track 20284

Relogation Zone: track 20285 to track 20636

Outer Data Zone : track 20637 to track 56390.

19 Dpfect management

Defective sectors in the Data Zone shall be replaced by good sectors according to the defect m

sche
(see

19.1

This
spar

This

19.2

Hash Code replacement Algorithm

replacement-algorithm allows, by simple calculation and with an eventual iterative process,
p sector-for relocatina the defective sector.

replacement algorithm is defined in annex D.

anagement

me described below. Defective sectors shall be handled by a Hash Code replacement Algorithm (HCA)
clause 19.1 and annex D), The total number of defective sectors shall not be greater than 16384.

to assign a

Write procedure

if during or after writing a data sector is found to be defective, it shall be rewritten in the sector assigned by
the HCA. '
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Section 4: Characteristics of emhossed pre-formatted information

20 Method of testing

The for
clauses
informa

mat of the embossed pre-formatted information on the disk has been defined in the previous’
re-foltowing—ctauses ; ify-the-signals—from-this—embossed-pre~formatted

¥, 0 A EERLY

lion, as obtained in the Reference Drive defined in clause 7.

Clauses 21 to 23 specify only the average quality of this embossed information. Local deviations from the
specifigd values, called defects, can cause tracking errors, erroneous adresses or;errors in the Data

fields. These errors are covered by section 6.

20.1 Environment

All sign

in the rgnge of allowed operating environments defined in 8.1.2.

20.2 Reference Drive

All sign

Drive. The drive shall have the following characteristics for the purpose of these tests.

2210

The foc

specified in 9.5.

20.2.2 Read power

The opt
beinth

a) PEP ContrelZone

The read_power shall not exceed 0,7 mW

als in clauses 21 to 23 shall be within their specified ranges with.the cartridge in any envifonment

gls specified in clauses 21 to 23 shall be measured in the indicated channels of the Reference

ptics and mechanics

ussed optical beam shall have-the properties defined in clause 9.2 a to e. The disk shall rptate as

cal power incident on the entrance surface of the disk and used for reading the informatipn shall
range from05mWto P P shall be as specified below.

b) SFP Control Zone

The rea

d power shall not exceed the value given in byte 6 of the PEP Control Zone.
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¢) The other zones

The read power shall not exceed the value given in byte 21 of the SFP Control Zone.

20.2.3 Read channel

The d

20.2.4 Tracking

ISO/IEC 13614 : 1995 (E)

Fe-Stiahhave-areat-CharRerH-WhieAthe o amouR- o HgAHR-Re-eXPHPH-0 g-obiective lens is
meastired. This channel can have the implementation as given by Channel 1 in clauses 9.1 and-93{

During the measurement of the signals, the focus of the optical beam shall havean axial deviation of not

more|than
emax(dxial) == 1,0 pm

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

emax(fadial) = = 0,10 pm
from the centre of a track.

20.3 Definition of signals

All signals are linearly related to currents through a photo-diode detector, and are therefore linegrly related

to thg optical power falling on the detector.

All signals are defined in clause 9 and'figure 1.
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I YA A

22a | A___zero level

22b Y zero level

Figure 22 - Signals from the servo-and-address field

21 Signals from grooves

The ghape of thetgrooves, if any, and the embossed information shall be such that the |following
requirements-are met.

21.1 Phase depth

The phase depth of the grooves should be at best 1800-

21.2 Track location

The tracks are located at those radii on the disk where the radial tracking signal equals zero.

56


https://standardsiso.com/api/?name=e409e5a4c38d270e18504b3fb834c738

© ISO/IEC

22 Signals from servo-and-address fields

ISO/IEC 13614 : 1995 (E)

The signals obtained from the embossed Servo-and-address fields shall be measured in Channel 1 of the
Reference Drive.

The signal from an embossed mark in the recording layer is defined as the peak-to-peak value of the
modulation in the detector current in the sum channe!l caused by the mark when the beam follows a track.

The |displacement of the embossed marks in the Servo-and-address field from their intended position

rela

ive to the start of the Servo-and-address field shall not exceed 0,1 Channel bit.

All signals are shown in figure 22a in the case of a disk with long parts of a groove-and in figur¢ 22b in the
casq of a disk without groove.

The

sign

signal ; of the marks, except for the laterally displaced marks, when the focus is on tr

loe 11, > 0,8.

23 Signals from embossed data fields

The
The

signals from these marks as read in Channel-1-shall be as follows.

signal /g from marks in the Data fields-0f the embossed part of the SFP Control zone sh

requirements ‘

The

maximum amplitude in the Datafield of a sector.

The
amf

Acc

/41 7 11a) 20,25

/dmin/ /dmax 2 015

last requirement applies over any Data field /d i, and /dmay are the signals with minimum an
liturein'the Data field of a sector.

k, and the

al Ipc of the marks when the focus is at mid distance between two-tracks shall meet the requjrement

in the embossed part of the SFP Control zone, the *Data field of all frames shall contain embogsed marks.

il meet the

last requirement applies over any Data field. Igmin and /dmax are the signals with mipimum and

0 maximum

24 Signals from pep control zone

The

cross-track loss shall meet the requirement
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The signal /, is the maximum ampliture in a group of three successive marks. /mmax i$ the maximum value
and /o is the minimum value of /;, obtained over one revolution. /mmax shall be greater tha 0,4. The effect
of defects shall be ignored.

O O0O0O0O0O0
. @mnmomo_%éggg.g.g.g.g-.g@ _________
aser beam . . O 0 0 0®D O OOBBQ
ooooorooooooogggg
max min max min  marks

- oy
AR

Figuré 23 - Path of the laset beam when crossing track and the resulting
PEP signal

Section 5: Characteristics of the recording layer

25 Method of testing

Clauses 26:and 27 describe a series of tests to assess the properties of the recording layer, as used for
writing| data. The tests shall be performed orily in the Recording field of the sectors. The write and read
operations necessary for the tests shall be made on the same Reference Drive.

Clauses 26 and 27 specify only the average quality of the recording layer. Local deviations from the
specified values, called defects, can cause write problems. These defects are covered by section 6.
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25.1 Environment

All signals in clauses 26 and 27 shall be within their specified ranges with the cartridge in any environment
in the range of allowed operating environment defined in 8.1.2., unless otherwise specified.

25.2 Reference Drive

The L/rite test described in clauses 26 and 27 shall be measured in Channel 2 of the Referénce|Drive. The
drive|shall have the following characteristics for the purpose of these tests.

- 25.2|1 Optics and mechanics
The flocussed optical beam shall have the properties defined in 9.2. The disk'shall rotate as specified in 9.5.
25.2|2 Read power

The pptical power incident on the entrance surface of the disk’and used for reading the information shall be

in the range from 0,5 mWto P_ .

25.2(3 Read channel

The Reference Drive shall have a read channel Which can detect marks in the recording layer. This channel
shalll have an implementation equivalent to,that given by Channel 2 in 9.3.

25.2\.4 Tracking

Duripg the measurement of the signals, the focus of the optical beam shall follow the tracks as gpecified in
20.2(4.

25.3 Write conditions

Marks are written on the disk by pulses of optical pcwver.

The shape of the write pulse shall be-as given in figure 24.
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25.410

The si
and /

26 Op

26.1 K

0,9P
0,1P
\ |

Figure 24 - Definition of the pulse width
The rise time T, and the fall time T +_shall be less than 5 ns .

efinition of signals

gnals in Channel 1 are linearly related to the sum of the currents through the photo-diodes
are therefore linearly related to the optical power falling on the detectors.

lical characteristics

leflectance

The reflectance shall be within the range of

) T
T - L - o>
P . write:power P .. read power
T . rise time T ¢ fall time
T ,: write pulse width : P:Py-P,

1112113

where R is the reflectance,and media sensor holes should indicate whether it belongs to group A or B:

A: 7% to 23%
B:15% to 50%.

The reflectance shall be specified on the control tracks in annex F. The measurement of reflectance shall be
made from the protective layer side in an unrecorded blank area of the disk with focused-beam with optical
axis parallel to the normat to the protective layer.
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26.2 Uniformity of reflectance

Refl

ectance shall not vary more than = 12% of the nominal baseline value in a given disk.

27 READ AND WRITE CHARACTERISTICS

ISO/IEC 13614 : 1995 (E)

27.1 Sensitivity of the recording layer

27.1.1 Optical conditions

The

optical conditions for sensitivity of the recording layer shall be in accordance with clause 9.

27.1.2 Write power and writing conditions

The

write power is the power required during a light pulse of the'specified duration to make

characteristics as specified in 27.1.3 at a specific rotational frequency and a given radial position

The
The

write power and writing conditions shall be specified.ehthe SFP Control zone.

required power shall not exceed 20 mW.

27.1.3 Characteristics of the written marks

The
con
spa

mar

characteristics of the written marks are determined by a measurement at a low freq

se or lower, and by a meastirement at a high frequency (V) condition, which is defined

pardmeters is given in figure 25 for the two types of media with different reflectivity polarity.

The

where V s typical mark amplitude given in fraction of V g as specified on the control tracks, and .

following equations shall be satisfied:

V.2 V3X0,8

k repetition corresponding-to 2 Channel bits length mark and space. Definition of the m

marks with

lency (V1)

y any local
asurement

fition, which is defined by any-local mark repetition corresponding to 8 Channel bits IengE mark and

where V¢ is Typical mark amplitudé given in fraction of Vg aS SPeciiied on tne control (Facks a
>04.

dVy/V,
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27.1.4 Definition and measurement conditions

The reflectivity characteristics of user-written data are shown in figure 25 for the two types of media with
different reflectivity polarity.

The peak to peak values of the highest and the lowest frequency are denoted by Vi and V,, respectively.
The groove or land level of user-written data is denoted by Vg. Modulation degree is defined by Vi/V; and

resolutjotrisdefined |Gy |le 7 "’/L-

eflectivity Definition and Modulation Resolution
polarity , measurement degree

LW\, |,

Vi/ Vg Vu/ Vi

T VG

\j

VL/VG VH/VL

Figure 25 - Reflectivity characteristics of user-written data

27.2 Rdad characteristics

27.2.1 Opticat-conditions

The optical conditions for read characteristics shall be in accordance with clause 9.
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27.2.2 Read power

The maximum value for the read power on the user-written area of the disk shall be specified on the SFP
control tracks.

The maximum read power for reading the SFP control tracks shall be specified on the PEP control tracks.

The [maximum power required to read the PEP control tracks shall be 0,7 mW.

27.2.3 Reflectivity characteristics

The |reflectivity characteristics shall be in accordance with 27.2.1 and 27.1.3. The-reflectivity characteristics
shall be specified in the control tracks.

27.2.4 Carrier-to-noise ratio

The carrier-to-noise ratio (C/N) shall be more than 45 dB.

Measuring conditions should be the following conditions;

- rofational frequency : 25MHz

- cafrier frequency . 15,5 MHz

- radial position : Outer test zone

- regolution bandwidth of spectrum analyzer : 30 kHz

- read-out point of carrier and noise level : shown in figure 26.
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The teg

Write 2
frack n

Read t

The cross-talk from-the track n to the track (n-7) and to the track (n+17) shall be lower than -26 dB

ISO/IEC

/ carrier level C
\ ;
power
I noise levekN
fo frequency
Figure 26 - Power versus frequency characteristic curve
Cross-talk

t on cross-talk shall be carried out on any group of five adjacent unrecorded tracks in the Da

series of 8-Channel-bit-long marks spaced 8 Channel bits apart in the recording field of s
. The write conditions-shall be as specified in 25.3.

ne recording fields-of sectors in tracks (n-7), nand (n+1) under the conditions 25.2.2 and 2

27.2.6

Timing jitter

azone.

ectors in

b.2.3.

The test on timing jitter shall be carried out on any track with no defective sector in data zone.

Write a test pattern of M sequence generated by the generating polynomial

64
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under the condition given in 27.1.2.

ISO/IEC 13614 : 1995 (E)

Read and detect the data signal with no equalization. Adjust the threshold fractional value so that the read

back

signal for the 3T mark is exactly 3-channel-bit-time long.

If the threshold fractional value has to be greater than 0,75 or less than 0,25, then the writing power and/or

pulse

is incorrectly specified in the SFP zone and the measurement is invalid.

sampling. The value of timing jitter due to the media, the standard deviation { one sigma ) of-the

MeaT:re the time intervals between successive edges in the read back signal for T0° intervals
time interval, shall be less than 7,5% of the time period T of one channel bit.

28 Method of testing

Clausies 29 and 30 describe a series of measurements to test.conformance of the user data on

this |
assur
Ther

Wher
deter
errory
in cla

28.1 BEnvironment

All signals in clauses 29, 30 shall be within their specified ranges with the cartridge in any envir
nge of allowed opérating environments defined in 8.1.2. It is recommended that before festing the

the r3
entra
the di

28.2

Section 6: Characteristics of user data

nternational Standard. It checks the legibility of both-embossed and user-written data. T
hed to be arbitrary. The user-written data may have been written by any drive in any en
pad tests shall be performed on the Reference Drive.

eas clauses 20 to 27 disregard defects,Cclauses 29 and 30 include them as an uf
oration of the read signals. The gravity of a defect is determined by the correctability of th
5 by the Error Detection and Correction-circuit in the read channel defined below. The req
Lses 29 and 30 define a minimum quality of the data, necessary for data interchange.

nce surface of the optical disk shall be cleaned according to the instructions of the manuf
sk.

eference Drive

in random
measured

the disk to
he data is
Vironment.

avoidable
e ensuing
uirements

onment in

acturer of

All signals specified in clauses 29 to 30 shall be measured in the indicated channels of the

Drive. The drive shall have the following characteristics for the purpose of these tests.

eference
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28.2.1 Optics and mechanics

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

28.2.2 Read power

The optical power incident on the entrance surface of the disk and used for reading the |nformat|0||\ shall be
in the fange from 0,5 mW to Pmax.

28.2.3 Read amplifiers

The repd amplifiers after the photo-detectors in Channel 2 shall be as specified\in‘9.3.

28.2.4 Analog-to-hinary converters |

The signal from the read amplifier shall be converted from analeg-to-binary with an edge detector.
28.2.9 Data clock

The drive shall have a data clock which can lock-to the RLL(1,7) encoded data on the disk. The data clock
provides the Channel bit windows for timing the binary signals.

28.2.6 Binary-to-digital conversion

The rising and falling point of the‘binary signal represent the Channel bit data ONE. The binary signal shall
be converted from binary-to-digital with a converter.

28.2.7 Error correction

Corregtion of errors in the data bytes shall be carried out by an Error Detection and Correction system based
on the definition‘in annex E3.

28.2.8 Tracking

During the measurement of the signals, the focus of the optical beam shall follow the tracks as specified in
20.2.4.
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29 Minimum quality of a sector

ISO/IEC 13614 : 1995 (E)

This clause specifies the minimum quality of the data field of a sector as required for interchange of the
data contained in that sector. The quality shall be measured on the Reference Drive specified in 28.2.

A byte error occurs when one or more bits in a byte have a wrong setting, as detected by the ECC circuit.

29.1

The

corr

300

A dis

30.1

The

30.2

Any

aCcC(

30.3

The

of a

allml;/s a maximum of 16384 replaced sectors. The maximum number acceptable to a user rema

User-written data

user-written data in a sector shall not contain any byte errors that cannot be corrected |
pction defined in 28.2.7. '

ata interchange requirements

bk offered for interchange of data shall comply with the following requirements.
Tracking

focus of the optical beam shall not jump tracks unintentionally.

User-written data

rding to the rules of the defect management as defined in clause 19.
Quality of disk

quality of the disk is(reflected in the number of replaced sectors in the Information zone. Th

reement between’purchaser and supplier.

y the error

sector written in the Information zone that does not comply with 29.1 shall have begn replaced

is Standard
ns a matter
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Annex A

(normative)
Distortion test

A1 The distortion test checks if the case is free from unacceptable distortions and
protrusions. The test is made by placing the cartridge horizontally on a gauge.

" ps d so
as to correspond to four surfaces S1,S2,S3 and S4 respectively (see figure A} The
dimensions are as follows (see figure A.2) :

Posts P1 and P2
D,=180mm =0,1mm

+0,00 mm

D,=9,95 mm _ 0.10 mm

H,=50mm 0,1 mm

Hy,=17,0 mm max.
Posts P3 and P4

D.=14,0 mm £0,1 mm

After assembly, the upper annular.surfaces of the four posts shall lie between two horizontal
planes spaced 0,05 mm apart.

A.3 The location of the fourreference surfaces S1, S2, S3 and S4 is defined in clause 10.3.4 and
figure 4.

A4 The distortion-shall be inspected by measuring the vertical distance between the highest
and lowest:positions on the same surface.

A5 The value of distortion shall not exceed 0,4 mm.
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Figure A.1 - Distortion gauge
| l
- ! D
| Sum ° Hy
| | ‘
| |
. | -Z-
I |
, , 3
I |
|7 P H,
- t e = I poomc a
| |
% O
| |
P3, P4 P1,P2

Figure A.2 - Details of posts
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Annex B

(normative)

Compliance test

0/IEC

B.1 The compliance test checks the flatness and flexibility of the case by forcing the four
reference surfaces of the case into a plane. The test is made by placing the cartridge on the

supports of a gauge and applying forces on the cartridge opposite to the supports.

B.2 The test gauge consists of a base plate on which four posts P1, P2, P3 and P4 arefix
as to correspond to the four surfaces S1, S2, S3 and S4, respectively (see figurg-B.1).
dimensions are as follows (see figure B.2):
Post P1 and P2
D,=180mm+0,10 mm
+ 0,00 mm
D= 9,95mm
- 0,10 mm

H,=50 mm=z0,10 mm
Hy,=7,0 mm max.

Post P3 and P4
D.=14,0mm£0,1 mm

After assembly, the upper annular surfaces-of the four posts shall lie between two horij
planes spaced 0,05 mm apart.

pd so
The

ontal

B.3 The location of the four reference surfaces S1, S2, S3 and S4 is defined in clause 10.4 and

figure 4.
B.4 The cartridge shall béplaced with its reference surfaces onto the posts of the horiz
gauge. Four vertical-dewnward forces of 2,5 N each, shall be exerted on the carf
opposite each of the-four posts.

B.5 Requiremeiits

ontal
ridge

Under theconditions of B.4, three of the four surfaces S1 to S4 shall be in contact with the

annular-surface of their respective posts, and any gap between the remaining surface |
the‘@annular surface of its post shall not exceed 0,1 mm.

b and

10
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Figure B.1 - Compliance gauge
I |
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Figure B.2 - Details of posts
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Annex C

(normative)

Track deviation measurement

The deviation of a track from its nominal location is measured in the same way as a drive sees
a track, i.e. through a tracking servo. The strength of the reference servo used for the testis in
general less than the strength of the same servo in a normal 72drive. The difference in strength

. 1 L M Y . Tla ol HP £ gl 4 | P Lakomeal da &l o . Lot
1o THIeHIUEU TUT THatyiito il e Ulive. 1ile utvialluth Ul LHG HdUR 1o TTTdEU LU UG U abLRIT

error

between the track and the focus of the optical beam, remaining after the reference servp. The
tracking error directly influences the performance of the drive, and is the best)criteripn for

testing track deviations.

The specification of the axial and radial track deviation can be described in the same
Therefore, this annex applies to both axial and radial track deviations.

C.1 Relation between requirements

erms.

The acceleration required by the motor of the tracking sérvo to make the focus of the gptical

beam follow the tracks on the disk is a measure for.the allowed deviation of the trac

ks. An

additional measure is the allowed tracking error between the focus and the track. The rdlation
between both is given in figure C.1, where the maximum allowed amplitude of a sinusoidal

track deviation is given as function of the freguency of the deviation. It is assumed
figure that there is only one sinusoidal deviation present at a time.

A
109 (Xmax ) ‘

= log(f)

Figure C.1 - Maximum allowed amplitude of a single,
sinusoidal track deviation

in the

At low frequencies, the maximum allowed amplitude Xy is given by

Xmex = @max / (210 f)z, (1)

where anay is the maximum acceleration of the servo motor. At high frequencies

12
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Xmax = €max s (2)

where €max is the maximum allowed tracking error. The connection between both frequency
reglons is givenrin C.3.

C.2 Reference servo

The above resfriction of the track deviations is equal to the restriction of the track deviatiops
fdr a reference servo. A reference servo has a well-defined transfer function, and reduceq . a
sihgle, smusordal track devation with amplitude X to a tracking error emax as in figure C.1.

The open-loop transfer function of the reference servo shall be

(3)

" _l(_wu)z 1+ico /o,
* i ) 1+io/co,

op-transfer function. The constant c gives the crossrover frequencies of the lead-lag
¢twork of the servo: f, =f /c and f,=f x c. The reduction of a track deviation x to a trackr ng
e ror e by the reference servo is glven by - - :

v;l:ere i=J-1,0=2nf, o, =2nf , and c =3, with fgthe 0-dB frequency of the opepn-
n

e 1
x 1+H,

(4)

Ifthe 0 dB frequency is specified as

a c
emax

then a ,Iow-freqﬁency track deviation with an acceleration an, will be reduced to a tracking
elfror eymax and a high=frequency track deviation will not be reduced. The curve in figure C.1|is
given by

x_ =e [1+H]. (6)
max  max

Tllre maximum acceleration required from the motor of this reference servo is

amaxMOtOr) = anayltrack) =@’emad|1 + H,| (7)

At low frequencies (f < f / c) applies

amaxmotor) = apay(track) =9_9__mx__ (8)

3
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Hence, it is permitted to use an, (Motor) as specified for low frequencies in 11.4.6 and 11.4.8
for the calculation of ay of a reference servo.

c3 Requirement for track deviations

The track dewatmns shall be such that, when tracking with a reference Servo. on a, dISk
rotating at the specified frequency, the tracking error shall nowhere be larger than enax durmg
more than 12 ps.

6 A rettorof-th axiat-and-—radie shall be
given by eq. (3) W|th|n an accuracy such that | 1+H | does not dlffer by more than + 20% from
its nominal value in a bandwidth from 25 Hz to 100 kHz. The constant ¢ shall- be'8;~The 0 dB
frequency o ,/2 mt shall be given by eq.(5), where a_, and e_ for axial and tadial trgcking
are specified in 20.2.4.

The requirement for the transfer function of the phase-locked loop,in-the read channe] (see
26.2.5) is the same as for the reference servo in the preceding paragraph.

C.4 Measurement implementation

Three possible implementations for an axial or radial measurement system have heen |given
below. Ha is the open-loop transfer function of the actual tracking servo of the drive, Hslis.the
transfer function for the reference servo as given in-€q.(3). x and y are the position. of theltrack
and the focus of the optical beam. e_is the tracking error after a reference servo, which signal
has to be checked according to the previous\paragraph.

position sensor

filter
] -
) 1 + Hs E eS - .

$ervo

°a

Figure C.2 - Implementation of a reference servo hy flltermg the track position sngnal with the
reduction characteristics of the reference servo

1
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\
o
w

SDI U):E

" WA H .

Figure C.3 - Implementation of a reference servo by changing the transfer function of the
actual servo

1+ H

1+ Hs

servo

The optimum implementation depends on the characteristics of Ha and Hs. Good results for
motors in leaf springs are often obtained by using separate circuits in a low and high
frequency channel. The implementation of figure C.2 is 'used in the low-frequency channel,
while that of figs. C.3 and C.4 is used in the high-frequency channel. The signals from both
channels are added with a reversed cross-over filter to get the required tracking error. In the
low-frequency channel one can also use the current through the motor as a measure of the
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acceleration of the motor, provided the latter is free from hysteresis. The current must be
corrected for the transfer function of the motor and then be converted to a tracking error with
a filter with a transfer function (e/a), equivalent to eq. {4).
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Annex D

(normative)

Replacement algorithm

D.rDefinition -

a and i are two binary numbers :

1£i<2® ,to cover all possible logical sector addresses,

0%i<2® to allow a theoretical maximum number of search i,tératio:ns of 256.
A binary number d is defined by :

dfa2l+i

D{lx)i is the polynommal associated to d in the meanmg of cycllcal codes.
ékx) is the polynommal of CRC-16: G(x) x‘6+x +x¥ +1

R( x) is the remamder of the division of D(x ) by G{x )
| 3 the 16 b|t bmary number associated to-R(x).

Tge 15 Ieast sngmflcant bits of r shall-be used to assign an address to a defective sector pf
dress a in the relocation zone of-capacity 2" sectors.

THe maximum number of (defective sectors which can be relocated shall be limited to
2"|to decrease the number of iterations in the relocation process.

Note : A logical sectoraddress is the address of a sector of one kilobyte as known by the hopt
computer. It shall not be mixed up with the address defined in the Note in 17.2; the address |n
17|12 is a physical address on the disk .

D.2 Algorithm to recover a sector from the relocation zone

All the sectors are always post-written with their logical sector addresses (the logical sector
address is post-written with user-data, see clause 15.2.4), this feature being used to handle the
collisions.

When a sector of address a is found defective in the data zone, the following algorithm is used

1) i=0,
2)  compute the alternate address r(a.2®+ i),
3)  readthe sectoratr,

7
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4)  if the sector is not readable (a defective sector),i=i+1,goto?2,
5) if the sector is empty, the sector under seek is lost, an error message is sent to the
exit, ,

O/EC

host,

6) compare the embedded logical sector address of this sector with the logical sector

address of the sector under seek,

7)  ifthe comparison succeeds, the sector is delivered to the user, exit, else i =i+1, go to 2.

D.3 Algorithm to write a sector in the relocation zone

When a sector of adress @ is found-defective during-the verificationprocess,during-oryafter

writing, the following algorithm is used :

1) i=0,

2)  compute the address r(a.2 + i) where the sector has to be rewritten,
3)  read the sector of this address, '
4) if the sector is not usable (a defective sector),i=i+1,goto 2,

5) if the location atris empty, write the sector,exit, elsei=i+1,goto 2.

The following is only informative.

D.4 Average length of a search

A relocation table has a capacity h. If n entries are'stored with a uniform distribution in the
Hash table containing h locations, the load factor is defined as n/h. A table is:ugually

considered full when the load factor is substantially smaller than 1, for instance 0,5.

Assumming a near random filling of the %elocation table, which is a likely hypothesié and,‘

because of collision handling, the average number of searches for relocating: one sector
when the load factor reaches 0,5.(\When the load factor is 0 the number of searches

is 2,0
is of

course 1 and during the filling ofthe table (0 < n/h < 0,5) the average number of searches:is 1,4.

18
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Annex E

(normative)

Interleave and ECC for the
Data fields of a sector

E1

Th
de

for

wh

Th
ref

Th
co

E.2

Contents of Data field

e bytes in the Data field constitute an ordered sequence A,. The elements of A, arg,

pending on the value of n:
1<n<6 ' :A,=AD, address data bytes
7<n<1030 :A_,,:D,,, | user data bytes
1031<n<1190 ‘A ,=Eg | "ECC check bytes, -
ere
m=n-6
s={(n-1031)mod 10 ) +1
t=int(n—103l)+l.
10
b notation int(x) denotes the-largest integer not greatér than x; (X mod y) denotes the

painder of the integer djvision x/y.

(7]

e order of the userdata bytes D, is the same as the order in which they are input into th
ntroller of the drive;i.e. D; comes first. :

Interleaving

for

103 rows and 10 columns (see figure E.1). waus

—

oré-the ECC bytes are calculated, the bytes in the Data field are ten-way ihterleaved. Fq

aydldaln h hAO D-aroupns ot A mapped onto a wo-dimensional ma .IA

1<n<1030 :Bj=A,

where

=102 - int("."'l)
10

19
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j={n-1)mod10.
E.3ECC

The ECC shall be computed over the Galois field based on the primitive polynomial
Gylx)=xt+x+ x%+ x4,

The elements of the field are o = (8)*, where R is a primitive root of G,(x). The value of

the n-

th bit in a byte is the coefficient of the n-th power of B, where 0 < n<7, when B8 Is expressed

on a polynomial basis.

The primitive polynomial and the elements shall be as speciﬁed above.. The gengrator

polynomial for the check bytes of the ECC shall be

i=135

G,(x)=[](x+o)

i=120

The 160 check bytes of the ECC shall be computed over the-address bytes and the usef data

bytes. The corresponding ten information polynomials shall be

i=102

I, (x)= Z;BJ o

where 0</<9.

The contents of the 16 check bytes Egfor each polynomial l¢{x) are defined by the ten residual

polynomials
R, (¥ =1, (x)x' mod G, (x).

The storage locationsforthe coefficients of the polynomials are specified by

t=16

SNT 16—t
Rej(x)-ZE X'

) j+Lt

The bits)of the computed check bytes shall be inverted before they are encoded into Channel

bitsas indicated by the use of E in the above formula and E in figure E.1.

E.4 Recording sequence

The bytes of the Data field shall be recorded on the disk inmediately after the Sync field
order shall be according to the sequence A, with the Resync bytes inserted as specified

. Their
in E.4.

Figure E.1 shows in matrix form the arrangement of the bytes. The sequence of recording is
from left to right and top to bottom. The first 103 rows of the Data field contain the user data

bytes and the address data bytes. The last 16 rows contain the ECC check bytes.
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Row i
Column j 0 1 2 3 4 5 6 7 8 9
AD1 AD2 AD3 AD4 ADS AD6 D1 D2 D3 D4
D& D6 D7 De D9 D10 YT YL D12 D14
D15 D16 D17 D18 D19 D20 D21 D22 D23 D24
103 rows
D1005 D1;U06 D1007 D1008 D1009 D1010 D1oM D1012 D1d13 D1014
D1015 mjms D1017 D1018 D1019 D1020 D1021 D1022 qu23 D1024
E11 E21 E3,1 E4,1 ES EB,1 E7.1 E8,1 ES;1 E10,1
E1,2 E2,2 E3,2 E4,2 E5,2 E6,2 E7,2 E8,2 E9,2 E10,2
16 rows
E1,15 EZ.,15 E3,15 E4,15 E5,15 E6,15 E7,15 E8,15 E9,§IS E10,15
E1,16 E216 E3,16 E4,16 E5,16 E6,16 E7,16 E8,16 E9,16 E10,16

the matrix.

Figure E.1 - Data field configuration. The indices i and j of bytes are given along the sides o
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Annex F

{normative)

PEP Control Zone

F.1 Recording in the PEP Control Zone

i el Drp =z delo Loil b 1 A0 4 1 107 D00 L e 1] Losdes ADED Lot o
HEe T L LU HITTE ofidil UGS 1 U0U LU T 107 T LT DIl LETIo PJET TeVUILULIUTI. AT LT UILTO TTY rdEd
by writing marks in either the first or the second half of the cell.
The angular length of a mark shall be 360°/ 656 244 to 360°/ 610 986.
A ZERO shall be represented by a change from marks to na marks at the centre of the cqll and
a ONE by a change from no marks to marks at this centre.

PEP bit cell with PEP bit cell with

a recorded ZERO /\/ /\/ a recorded ONE

1/2 PEP bit cell 1/2 PEP bit cell
< - B Lag

Lt

Figure F.1 - Example of phase-encoded modulation in the PEP Control Zone

F.2 Format of the tracks of the PEP Control Zone

11 S 1/

Each trackin the PEP Zone shall have three sectors as shown in fig.F2. The numbers below the

fieldsindicate the number of PEP bit cells in each field.

One revolution period (3 sectors)

Sector Gap Sector Gap Sector Gap
354 354 354

Figure F.2 -Track format in the PEP Control Zone
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The gaps between sectors shall be unrecorded areas having a length corresponding to 8 to 35
PEP bits.

F.3

Format of a sector of the PEP Control Zone

Each sector of 354 PEP bits shall have the following layout. The former half shall be recorded

in

normal way and the latter half shall be recorded in reverse way so as to be read wit

revierse direction of rotation.

One sector (354 bits)

h

F.3
Thi
F.3
Thi
F3

Thi

Prgamble | Sync Side Sector Data CRC CRC Data Sector Side Sync Preamble
' Number Number
16 1 4 4 144 8 8 144 4 4 1 16
Normally recorded Reversely recorded

Figure F.3 -Sector format in the PEP Control Zone

1 Preamble field

s field sHaH consist of 16 ZERO bits.
2 Sync field

s field shall consist of 1 ONE bit.

3 Side field

5 field shall consist offour bits specifying whether the medium surface being read out i

side A or side B. The allowed settings of these four bits shall be:
00d0 :side A
00q1 :sideB

F.314 Sect_or Number field

Thi

F.3.

Vi

s field shall consist of four bits specifying in binary notation the sector number from 0 to 2.

5 Data field

This field shall comprise 18 8-bit bytes numbered 0 to 17. These bytes shall specify the

foll

owing.
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Byte 0: Media Configuration 1

Bit 76543210
XXxxxx001 (1,7) RLL Recording Code.
XXX X1 XXX Mark Edge Recording.
x010xxxX Modified Constant Angular Velocity
(MCAV) Rotational Recording Mode.
0XXXXXXX Continuous Composite Servo tracking.
TXXXXXXX Sampoled Servo tracking.

Byte 1: Media Configuration 2

Bit 76543210
xxxxx010 Number of user bytes per sector {1024 bytes). Binafy
equivalent of "n" in the expression-256*2n used

todescribe the number of user bytes per sector.

Y

XX XX0xxx Reserved.

X000 xxxx Reed-Solomon Long Distance-Error Correction code
of degree 16 with a 10-wayinterleave. |

0 XX XXXXX Reserved.

Byte 2: Sectors per Track
This byte shall be setto 11111111, .indicating that it is not used.
Byte 3: Reflectance

This byte shall specify the disk manufacturer's specification of the base line reflectance
R of the disk, expressed as a fraction, when measured at a nominal wavelength pf 780
nm. It is specified-ds a number n such that

n =100 R,

Byte 4: Signal Amplitude and Polarity for Pre-formatted data

Bt 76543210
Xnnnnnnn An absolute, signed number representing the signa
~ amplitude and polarity of the pre-formatted marks

given as a number n, such that
n=50(k /1)

where Ip is the signal from the low frequency pre-
formatted marks and lo is the signal from an
unrecorded,ungrooved area. If Bit 6 is set to ZERO,
this number is positive and it indicates low-to-high
recording. If Bit 6 is set to ONE, this number is
negative and expressed by Bit5to 0in TWQ's
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