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Information technology — 356 mm optical disk cartridge for

i e e =

1 Scope

This International Standard specifies the characteristics of 356 mr-optical disk cartriiges of the
type providing for information to be written once and read mafy)times.

ISO 10885 specifies
- definitions of essential concepts,
- the environment in which the characteristics shall be tested,

- the environments in which the cartridge shallbe operated and stored,

- the mechanical, physical and dimensional-characteristics of the case and of the opticI disk,

- the optical characteristics and the fécording characteristics for recording the information once

and for reading it many times, $0 as to provide physical interchangeability between data pro-
cessing systems.

- the format for the physical disposition of the tracks and sectors, the error correction codes, the
modulation methods(used for recording and the quality of the recorded signals.

Together with a standard for volume and file structure, ISO/IEC 10885 provides fgr full data
interchange between' data processing systems.

2 Conformance

A 356-mm optical disk cartridge is in conformance with this International Standard if fit meets all
the_mandatory requirements herein.

3 Normative reference

The following standard contains provisions which, through reference in this text]| constitute

isions—o i iona ard- ime ition—indicated was
valid. All standards are subject to revision, and parties to agreements based on this International
Standard are encouraged to investigate the possibility of applying the most recent edition of the
standard listed below. Members of IEC and ISO maintain registers of currently valid international
standards.

PEO atie dard of—pu on—the—editie

ISO/IEC 646:1991 Information Technology - 1SO 7-bit coded character set for information
interchange.

4 Definitions

For the purposes of this International Standard, the following definitions apply.
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4.1
4.1.1

General

caddy: An enclosure which protects the optical disk and carrier from contamination and

damage due to physical handling. The caddy may include space for physical labelling, write-inhibit
features and provisions for automatic handling.

4.1.2 case: The housing for an optical disk, that protects the disk and facilitates disk interchange.
413 optical disk: A disk containing information in the form of marks in a recording layer that can
be read with an optical beam.

4.14 optical disk carrier: A framework which captures and holds an optical disk except when the
optical disk| is mounted on the disk drive spindle. The carrier provides the interface with the equipment
for handling of an optical disk. The carrier and the optical disk are permanently mated and as a sub-
assembly ij\erchangeable with any caddy, disk drive or library equipment.

4.1.5 ptical disk cartridge: A device consisting of a case containing an optical disk.

4.1.6 perimeter ring: An outside diameter feature of the optical disk to provide an interface to the
carrier and |to handling devices of an optical disk drive.

4.2 Dis

4.2.1 ir-sandwich disk: A disk which consists at least of a substrate with arecording layer and a
cover separjated by two annular spaces providing an enclosed air gap for the recording layer.

4.2.2 lamping zone: The annular part of the disk within which the‘elamping force is applied by
the clamping device.

4.2.3 oversheet: A transparent covering placed at a pre-determined distance from the recording
surface to protect the optical disk from surface contamination and“to cause surface contaminants to be
out of foc

424 isk reference plane: A plane defined by the perfectly flat annular surface of an ideal spindle
which conthcts the clamping zone of the disk and which.is*\normal to the axis of rotation.

4.2.5 ntrance surface: The disk surface onto which the optical beam first impinges.

4.2.6 ub: The central feature on the disk-which interacts with the spindle of the disk drive to
provide radial centring and clamping force and, in some cases, axial location.

4.2.7 rotective layer: A transparent‘layer on the disk provided for mechanical protection of the
recording layer, through which the optical beam accesses the recording layer. A suitable substrate can
simultaneopsly function as the protective layer.

4.2.8 recording layer: A.layer of the disk on or in which data is written during manufacture and/or
use.

429 spindle: The part of the disk drive which contacts the disk and/or the hub.

4.2.10 ilt: Thelangle which the normal to the entrance surface makes with the normal to the disk
reference plane.

4.3 Opties

4.3.1 actual write power: The actual write power is two times the recording beam power exiting

the objective lens for a time averaged measurement of 50 percent duty cycle optical pulses where the
pulse length is measured at one half the peak power.

4.3.2
protective

433

baseline reflectance: The reflectance of an unwritten, non-grooved area of a disk through the
layer.

birefringence: The property of a material which causes incident light waves of different

polarizations to be refracted differently by the material.
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4.34 cross-talk level: The ratio of the level of a spurious signal generated by an adjacent track to
the level of the signal of that track.

4.35 mark: A feature on the disk which may take the form of a physical change (for example a

hole, a pit or a bubble), a magnetic change (Kerr effect) or other change (for example phase change)
that can be sensed by the optical system.

4.3.6 narrow band signal-to-noise ratio: The ratio of the root mean square (RMS) voltage of a

signal at a specified frequency to the RMS voltage of the noise in a specified bandwidth, expressed in
decibels.

4.3.7 noise floor: The noise spectrum in a specified bandwidth.

4.3.8 optical retardation: The change, after passage through a birefringent material; of the phase
between two orthogonally, linearly polarized plane waves associated with a given propagation flirection.

4.3.9 read power: The incident power specified at the entrance surface that'can be used |to read the
data on the disk without damaging the recording layer.

4.3.10 write power: The incident power specified at the entrance surface used to produce|marks.

44 Format

44.1 band: An annular area of the optical disk recording zone:

442 format: The arrangement or layout of the data on a(data medium.

443 track: A 360-degree segment of the path whichis to be followed by the read bgam during
reading or the write beam during writing.

444 track pitch: The distance between adjacent-track centrelines measured in a radial direction.
4.5 Errors

4.5.1 cyclic redundancy check (CRC); ;A" method to detect errors in data.

4.5.2 defect management: In real“time, refers to automated programs for altering repd or write

power, focus or tracking when diffictlties are detected, and for the decision to abandon sectprs of high
error content. In batch mode, refers to guidelines for disk rewrite or retirement.

NOTE: Dishk retirement is retention.of a disk which can be read but not written.

4.5.3 error correction“code (ECC): An error-detecting code designed to correct certdin kinds of
errors in data.

4.5.4 error detection and correction (EDAC): A family of methods in which redundarjcy is added
to data in known’fashion and is written with the data. Upon readback, a decoder removeq the redun-
dancy and wuses’ the redundant information to detect and correct erroneous channel symbols.

4.5.5 interleaving: The process of allocating the physical sequence of units of data td render the
data<more immune to burst errors.

4.5.6 Reed-Solomon code: An error detection and/or correction code which is particulafly suited to
the correction of errors which occur in bursts or are strongly correlated.

5 Abbreviations and acronyms
AM Address mark
BSM Bad sector map
CRC Cyclic redundancy check
EDAC Error detection and correction
ECC Error correction code
1D Inside diameter
IDENT Identification
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8.2

oD Outside diameter

PAD Tracking pad

RLL Run length limited (code)

RPM Revolutions per minute

R-S/LDC Reed-Solomon long distance code

VFO Variable frequency oscillator
Conventions
a) o the sector headers, character data are recorded according to the IRV of ISONEC 646
b) All other data are stored as binary integers.
c) Multiple-byte binary data are stored least significant byte first.
d) Numbers in hexadecimal notation are shown in parentheses.

Gengral description

The
type

cartrijdge comprises three parts: an optical disk, a carrier, and a caddy. The carrier is for capture

and

tained in the caddy to provide protection from contaminants and to provide protection during
human handling. (see figure 1).

A caherent light beam is used to write data to, or to read data from, the disk. This International
Stan}ard accommodates optical disks having either a 90.jim thick protective layer or a 1,2 mm
thick protective layer.
Envjronment
Testing environment
Urlless otherwise specified, tests and measurements made on the ODC to check the requirements
of [this International Standard shall 'be carried out in an environment where the air immediately

su

Temperature 23°C £ 2°C

Rejative humidity 45 % to 55 %

Atmospheric pressure 75 kPa to 110 kPa

Aif cleanliness Class 100 000 (see annex A)
Cdnditioning before testing 48 h minimum

B
de

(¢

356 mm optical disk cartridge specified by this International Standard is two*sided and of the
in which the information is written once and read many times. Such @-356 mm optical disk

equipment handling of the optical disk. The optical disk and earrier sub-assembly are con-

rounding the ODC is within-the following conditions.

ore testing, the ODC shall be conditioned in this environment for 48 h minimum. No con-
sationron or in the ODC shall occur.

rating environment

Optical disk cartridges used for data interchange shall be operated in an environment where the
air immediately surrounding the optical disk and carrier is within the following conditions when
the drive has reached its stable operating conditions.

Temperature 10 °C to 50 °C
Relative humidity 10 % to 80 %
Wet bulb temperature 29 °C maximum
Atmospheric pressure 75 kPa to 110 kPa
Temperature gradient 10 °C/h maximum
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Temperature gradient 10 °C/h maximum
Relative humidity gradient 10 %/h maximum
Air cleanliness Class 100 000 (see annex A)

No condensation on or in the ODC shall be allowed to occur.

If an ODC has been exposed during storage and/or transportation to conditions outside those
specified above, it shall be acclimatized in the operating environment for at least 2 h before use.
In the operating environment an ODC shall be capable of withstanding a thermal shock of up to
20 °C when inserted into, or removed from, the drive.

8.3 Storage environment
Storage environment is the ambient condition to which the ODC without any jadditiopal protec-
tive enclosure is exposed when stored.
8.3.1 Short-term storage
For a time of six consecutive weeks the optical disk cartridge -within its specifiad shipping
package shall not be exposed to the environmental conditions gutside those given below.
Temperature -20 °Cto +55 °C
Relative humidity S % to 90 %
Wet bulb temperature 29 °C maximum
Atmospheric pressure 75 kPa to 110 kPa
Temperature gradient 20 °C/h maximum
Relative humidity gradient 20 %/h maximum
No condensation on or in the optical disk assembly shall be allowed to occur.
8.3.2 Long-term storage
For a storage period longer thafn’six consecutive weeks the optical disk cartridge shall not be
exposed to environmental conditions outside those given below.
Temperature -10 °C to 50°C
Relative humidity 10 % to 90 %
Wet bulb temperature 29 °C maximum
Atmospheric pressure 75 kPa to 110 kPa
Temperature, gradient 15 °C/h maximum
Relative_humidity gradient 10 %/h maximum
Air Cleanliness Class 100 000 (see annex A)
Nag-Condensation on or in the optical disk cartridge shall be allowed to occur.
8.33 Transportation
This International Standard does not specify requirements for transportation; guidapce is given
in annex B.
9 Safety requirements
9.1 Safety
The cartridge and its components shall not constitute any safety or health hazard when used in
its intended manner or in any foreseeable use in an information processing system.
9.2 Flammability

The cartridge and its components shall be made from materials which, if ignited from a match
flame, do not continue to burn in a still, carbon dioxide atmosphere.
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10

Dimensional and mechanical characteristics of the caddy

10.1

10.2

10.3
10.3.1

10.3.2

General (see figure 1)

The caddy contains the 356 mm optical disk which is captured within the carrier. The caddy

provides the optical disk and carrier sub-assembly protection from contaminants and during
human handling.

The caddy shall enclose the carrier and optical disk at all times when they are external to a disk
drive or an automated library storage equipment.

_Any caddy shall be interchangeable with any carrier.

The caddy shall be a rigid, protective enclosure of rectangular shape and include a means)fof
positioning and retaining the carrier and optical disk.

The caddy shall have write protect tabs that interface with the carrier and the tabs shall also b
accessible for manual enable or inhibit (see figure 2).

™

The caddy shall have an access door for automated unload and load of thescarrier and optical
disk (see figure 3).

The caddy shall have a window for viewing the label on the end of-the carrier and the caddy
shall have areas provided for manufacturer labels (see figure 2).

The caddy shall provide drive/backup roller surfaces for disk’ drive cartridge load and unloagd
operations (see figure 8).

Caddy drawings

The caddy is represented schematically in tne following drawings:

Figure 1| shows a typical optical disk cartridge
Figure 2 shows the caddy bottom surface

Figure 3 shows the caddy top surface

Figure 4 shows the caddy write protect tabs

Figure 5 shows the caddy overall|dimensions

Figure 6 shows the caddy door-opener force location
Figure 7 shows the caddy window location

Figure 8 shows the caddy ‘autoload drive surfaces

Relationship of sides and)interface with carrier

Relationship of(sides

The caddy siiall be interchangeable with any carrier and shall accept a carrier with either Side
A up orSidé B up.

Interface with carrier

The caddy shall mechanically retain the carrier and optical disk sub-assembly. The caddy shalll
allow the carrier and optical disk sub-assembly to be loaded and unloaded through the caddy

3
uyUut.

10.3.3

Write protect features (see figure 4)

The caddy shall have write-protect features to interface with the carrier. Side A of the optical
disk shall be down and write-protected under the following conditions:

a) The letter "A" is correctly seen on the carrier label when viewed through the caddy
window.

b) The left write protect tab is positioned so that the arrow on the tab is in alignment with
the arrow on the caddy.
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c) The carrier write protect feature blocks the write protect holes in the carrier (see 11.11).

d) The write protect mode selected shall remain with the carrier when loaded into a disk
drive and the caddy is removed from the disk drive.

e) The caddy write protect tabs shall be automatically moved into the position that is consis-
tent with the carrier write protect mode when the carrier and optical disk sub-assembly is
reloaded into a caddy.

Materials

guirements of

this International Standard.

Mass
The total mass of the empty caddy shall be less than 1,5 kg.
Caddy dimensions

Overall dimensions of the caddy (see figure 5)

The length, width, and height of the caddy shall be:

Ly = 443,76 mm % 1,50 mm

Ly 421,84 mm * 0,64 mm

Ly 25,40 mm * 0,51 mm

Opening force of the caddy door (see figure 6)

The caddy door shall be opened by a fotce applied at the following locations:
Ly = 3581 mm % 32 mm

Ls = 12,70 mm * 1,5 mm

The opening force shall be:

Fy = 7,50 N min.

Location of the caddy window (see figure 7)

The location(of) the caddy window from caddy side shall be:

Lo, = 15,0 mm * 0,64 mm

The 'width of the window shall be:

Iv9/= 101,0 mm min.

The location of the window from the caddy top or bottom surface shall be:
Ly = 635mm * 0,25 mm

The height of the window shall be:

10.6.4

10.6.5

Ly = 12,50 mm min.
Caddy write protect tabs (see figure 4)

A caddy write protect tab shall be enabled when an arrow on the tab is in alignment with an
arrow on the caddy. The write protect conventions are specified in 10.3.3.

Caddy autoload drive surfaces (see figure 8)

The drive roller surface location on the top and bottom caddy surfaces from the caddy side
shall be:
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Ly = 9,65 mm * 0,51 mm

The width of the roller surface of the drive shall be:

Ly, = 38,10 mm max.

The force exerted on drive roller surface by the drive roller shail be:

F> = 62,30 N max.
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Figure 1 - Optical disk cartridge
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Figure 2 - Caddy bottom surface
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Figure 7 - Caddy window location
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Dimensional and mechanical characteristics of the carrier

General (see figures 9 and 11)

The function of the carrier is to capture and retain the optical disk and to provide the interface
to optical disk drives and automated library storage equipment.

The carrier shall be capable of supporting and retaining an optical disk while being manipulated
or moved to any position during transportation or storage in a caddy, during load into and

unload from a disk drive and while being moved by automated library storage devices.

(1€ d g dNd Op dal (0 1d DE DEIrMANcEl " Cd dNnd C_1NIEC npange

bly. The optical disk is separated from the carrier only when the disk is
drive spindle.

mounted
tion of the optical disk and carrier sub-assembly in the disk drive.

of automated library storage equipment with Side A either up or down.

The carrier shall enable release of the optical disk by, the)disk drive during loading of

disk drive for applying a force F3 to unlatch the €arrier and to release the disk.

The carrier latch points, locator pin slots, and latch release holes in conjunction wi
drive’s carrier and disk handling devices’shall enable the disk drive to maintain
centreline between the disk and the disk: drive spindle during disk release from the
during disk centring and clamping to-the disk drive spindle.

access to the recording zone by-a recording head scanning in from the outer edge.

spindle by the disk drive:

The carrier labelshall indicate the optical disk Side A and Side B and the proper
shall be mainfained between the optical disk side and the carrier label.

The main ‘elements of the carrier are tooth racks, latch points, locator pin slots, Side

11.2 Carrier drawings

The carrier is represented schematically by the following drawings:

Figure 9 shows a typical carrier
Figure 10 shows the optical disk centre location in the carrier
Eicure 11 | I " ier di .

The carrier shall provide symmetry for optical disk centreline location regardless of t

Both the carrier label end and the opposite end shall be able)to be inserted into a
incorporated within automated library storage equipment with Side A either up or down.

The separated carrier and the spindle mounted and clamped optical disk shall allow ur

ub-assem-
n the disk

O

he orienta-

Both the carrier label end and the opposite end shall be able to be inserted into the sforage cells

disk drive

the optical

disk on to the disk drive spindle. The four carrier Jatch release holes provide the interface to the

h the disk
h common
rarrier and

obstructed

The mating carrier shall\recapture the optical disk upon dismount of the optical disk from the

orientation

A and Side

B hole; write protect holes, latch release holes, disk type sensor notches, and a label arga.

Figure 12 shows the write protect definition

Figure 13 shows the side A and side B sensor hole

Figure 14 shows the carrier location within the caddy

Figure 15 shows the carrier locator slot locations when the carrier is inside the caddy
Figure 16 shows carrier latch point locations when the carrier is inside the caddy
Figure 17 shows carrier latch release hole locations

Figure 18 shows carrier latch release hole locations when the optical disk is released.
Figure 19 shows carrier locator pin slot locations
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11.3.1

11.3.2

11.5

11.6

117
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Figure 20 shows the carrier label location
Figure 21 shows the carrier label

Sides, reference axes and reference planes
Relationship between Side A and Side B (see figure 9)

The carrier label shall indicate the optical disk Side A and Side B and the proper orientation
shall be maintained between the optical disk side and the carrier label.

The Side A of the optical disk shall face downwards when the carrier label Side A is correctly

seen when viewed through the caddy window

Reference axes and reference features (see figure 12)

Dlatum A is the top or bottom carrier rail surface. Datum B consists of two carrier latch
points. Datum C is a carrier locator pin slot. The two carrier latch points at either endcof.the
cqrrier define the datum B dependent upon which carrier end is inserted first into automated
ibrary storage equipment. Any one of the four locator pin slots defines the C datum depen-
dént upon carrier orientation.

Matgrials

The|carrier shall be constructed from any suitable materials such that it meets the requirements
of:lis International Standard.

M
The| mass of the carrier without the optical disk shall not exceed 600 g.
Location of the optical disk centre in the carrier (see figure 10)

The| carrier shall locate the optical disk centre with respect to the carrier latch points and the
carrjier locator pin slot as follows:

Liz[= 199,42 mm * 0,51 mm
Liz[= 112,98 mm % 0,51 mm

Ovdrall dimensions of the carrier (see figure 11)

The overall length of the carrier shall be:

Lys|l= 423,62 mm + 0,90 mm

Thd overall width of the carrier shall be:

Ls|= 406,25 mm * 0,5/ mm

Thg width of the carpier guide rail shall be:

Lyp| = 396,14-mm * 0,51 mm

Th¢ location of the carrier lead edge from datum B shall be:

Lyl =12,40 mm % 0,25 mm

The width of the carrier lead edge shall be:

Lig = 5,08 mm * 0,25 mm

The length of the carrier lead edge shall be:

Ly = 70,60 mm min.

The location of the lead edge from datum C shall be:

Ly = 44,50 mm max.
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11.8 Cutouts (see figure 11)

The carrier shall have cutouts to provide clearance for disk drive devices for handling of the
optical disk during spindle mounting and dismounting operations.

The location of the cutouts shall be:

L>; = 102,40 mm min.
= 87,60 mm min.
L3 = 68,80 mm max.
Los = 1720 mm min

Ly

The cutout angle shall be:
A = 30° max.

119 Carrier latch points and latch actuation force (see figure 11)
The carrier latch point location from datum C shall be:

Lys = 56,13 mm * 0,36 mm
Ly, = 282,09 mm * 0,36 mm

The carrier length when the carrier is unlatched and the disk-is released shall be:
Ly7 = 438,56 mm * 1,12 mm

The carrier latch actuation force is applied at the-carrier latch release holes as indicatdd in figure
11. The latch actuation force shall be:

F3 = 18,0 N min.
11.10  Carrier guide rails and carrier thickness (see figure 11)

The carrier features a guide rail an'@ach side for interface with disk drive and automgted library
carrier handling devices.

The rail lead in angle shall'be:

Ay = 30° = 2°

The depth of the«ail shall be:

Lyg = 2,92 mim % 0,13 mm

The pitch of the rail teeth shall be:
Log,=75,08 mm * 0,25 mm

The clearance of the rail teeth shall be:
L3y = 1,27 mm % 0,13 mm

Except the lead tooth, all teeth shall have a flat top surface:

] =127 02Ss
51 127 mm—t—0:25-mm

The location of the lead tooth shall be:
L3i; = 6,22 mm * 0,25 mm

The location of the lead tooth on one rail relative to the location of the lead tooth on the other
rail shall be within * 0,76 mm.

The flat surface of the lead tooth shall be:

L3y = 0,51 mm * 0,13 mm
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The angle of the flanks of the teeth with the rail shall be rounded off by a radius:
Ry = 0,38 mm * 0,25 mm

The angle formed by the flanks of two adjacent teeth shall be:

Az = 50° + 2°

The end surfaces of the rail shall be rounded off by a radius:

R> = 3,175 mm * 0,500 mm

Tooth profile tolerances shall not be cumulative.

The [thickness of the carrier rail shall be:
L3y [F 3,81 mm * 0,13 mm
The|carrier thickness shall be:

Lis [F 10,29 mm max.

The| disk drive force on the carrier rail shall be applied to the carrier rail{as-indicated in
figure 11 and shall be:

Fs 5 9,0 N min.
Cartier write protect hole (see figure 12)

The| four write protect holes are located from the carrier centréline and datum C. When the
carrjer is unlatched and the optical disk is released and clamped to the spindle, the locations shall

Lie|= 193,70 mm * 0,51 mm
Li7|= 201,65 mm * 0,51 mm
Lig|= 204,52 mm * 0,51 mm
L3g|= 21,44 mm % 0,51 mm

The|diameter of the four write protect holes-shall be:
D; F 6,10 mm min.
Carfrier Side A or Side B sensor hole (see figure 13)

A Insor hole shall be located wpposite to the write protect carrier end to enable the disk drive
to sense Side A and Side B-of the optical disk.

The design centre for-the’hole diameter and the location from the carrier latch point (datum B)
and|the carrier location’ pin slot (datum C) are:

D, F 6,10 mm{min.
Lag| = 2,24-mm
L4 =-"204,52 mm

Tru€ position shall be within a circle of diameter 0,38 Mm al maximum materiat condivion.

The sensor hole is open when Side A is down in the carrier and the carrier label A is correctly
seen through the caddy window.

Carrier disk type sensor notches (see figure 13)

Two notches shall be located on each end of the carrier used to capture an optical disk with a 1,2
mm thick protective layer construction. Notches shall not be present or shall be blocked on
carriers used to capture an optical disk with a 90 pm thick protective layer.
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The location and size of the notches shall be as follows:

Ly = 59,28 mm + 0,50 mm
Lg3 166,67 mm * 0,50 mm
L4g = 9,53 mm * 0,50 mm
Lss = 6,05 mm * 0,50 mm

11.14  Carrier location within the caddy (see figure 14)

The carrier shall be located as follows within the caddy to enable interface with disk drive caddy
and carrier_handling devices:

The carrier bottom edge to caddy rail support surface shall be:
L4e = 3,80 mm max.
The caddy rail support location from the caddy top or bottom surface shall be:
Ls7 = 10,50 mm + 127 mm
11.15  Carrier locator pin slot characteristics and location within the caddy (see figure 15)

The four carrier locator pin slots, when the carrier is in the( latched position within [the caddy,
shall be positioned from the caddy side as follows:

Lig = 97,94 mm * 225 mm
The carrier registration edge location from the doar.end of the caddy shall be:
L4y = 21,51 mm max.
The four carrier locator pin slots depth shall be:
Lsy = 18,60 mm max.
The four carrier locator pin slots.width shall be:
Ls; = 5,46 mm % 0,05 mm
The carrier locator pin_siotlead in location shall be:
Lsp = 3,45 mm % 0,13 mm
The carrier locdtor pin slot lead in angle shall be:
Ay = 34° + 6°
11.16 Carrier\latch point location when the carrier is inside the caddy (see figure 16)

The carrier latch points at the caddy door end enable the disk drive to secure the carrier allowing
separation and retraction of the caddy.

The carrier rail to caddy edge shall be:

Lsy = 11,96 mm * 0,38 mm

The carnier Tatch pointlocation Trom the caddy side shall be:

Lsqs = 41,81 mm % 1,85 mm

The distance between carrier latch points shall be:

Lss = 338,23 mm * 0,76 mm

The latched carrier location from the door end of the caddy shall be:
Lse = 29,21 mm max.

The carrier latch point clearance shall be:
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Ls7 = 22,90 mm min.

The carrier latch point width shall be:

Lsg = 5,28 mm % 0,25 mm

The carrier latch clearance shall be:

Lsg = 17,45 mm * 0,63 mm

Carrier separation and reinsertion resistance forces shall be 22 N max.

Carrierlatch-release-hole-locations(seefigure-17)

The|carrier latch release hole locations from datum B shall be:

Ly |7 50,72 mm min.

Loy |5 37,77 mm max.
Lgy |= 348,87 mm max.
Loz |= 360,30 mm min.

Thel|carrier latch release hole locations from datum C shall be:

Lea |= 24,26 mm max.
Les|= 33,91 mm min.
Leo |= 250,47 mm max.
Lg7|= 259,61 mm min.

A dlearance for an optional carrier latch-lock feature is required. Such a feature shall be
retrpctable upon contact with disk drive release pins. The required clearance shall be:

Leg|= 3,38 mm max.

The carrier latch release hole angle shall be:

As F 30° £ 2°

Carfrier latch release hole locations for unlatched carrier (see figure 18)

The pair of carrier latch release holesnat the write protect end of the carrier are a greater
disthnce from the pair of release holes at the other end of the carrier when the carrier is
unlatched to release the disk. The:distance shall be:

Loyl = 339,725 mm * 0,510(mm

Lodation of carrier locator-pin slots (see figure 19)
Thq carrier locator, pitJslots are datum C.

Thg carrier edge {ocation from datum C shall be:
Lqg| = 85,09mm * 0,25 mm

Th¢ distance between locator pin slots shall be:

L7 \L=22595-mm—+—0;25-mm

The carrier locator pin slot lead in shall be located from the latch point as follows:
L7 = 7,32 mm % 0,38 mm

Carrier label location (see figure 20)

The carrier label shall be located on the write protect end of the carrier as follows:

L7z = 78,49 mm * 1,52 mm
Lqg 12,07 mm % 1,52 mm
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11.21  Carrier label (see figure 21)
The carrier label size shall be as follows:

L7s = 78,0 mm max.
L7, = 22,61 mm max.

11.22  Carrier label characteristics (see figure 21)

Field 1 shall be the Side A designator. Field 2 shall be the Side B designator.
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Carrier and disk center|mne

Side A-

Shown in unprotected position
for "B" side

Figure 12 - Write protect definition carrier unlatched, disk clamped
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Figure 15 - Carrier locator slot locations (when carrier is inside caddy)
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Figure 16 - Carrier latch point locations (when carrier is inside caddy)
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Figure 20 - Carrier label location
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12  Dimensional and physical characteristics of the disk
12.1 General
12.1.1 Protective layer
This International Standard accommodates optical disks having either a 90 ym thick protective
layer or a 1,2 mm thick protective layer configuration. The common dimensions and the
dimensions specific to either configuration are specified below. The optical path length and
plane of focus differs for the 90 ym and the 1,2 mm protective layer optical disks. Disk drives
should provide a means to accommodate optical disks featuring either protective layer
construction.
A disk drive manufacturer can accommodate either protective layer configuration gptical disk
in one drive by providing either a manual or an automatic optical head set-up ‘capabijlity.
One head set-up is used for 1,2 mm thick protective layer optical disks)and a second set-up is
used for 90 ym thick protective layer configuration optical disks., Both set-ups dan use an
optical head designed for use with optical disks that have a 1,2 mm, thick protective|layer. The
set-up for use with the 90 pm thick protective layer simply uses the same optical head with a
cover glass added to it. Each set-up also requires the head to"be properly positioned|relative to
the spindle reference surface. Interchangeability is achieved by either the manpal or the
automatic optical head set-up capability. The manual sét-up capability requires the ¢nd user to
select the set-up desired and to have the set-up{changed in the field. An automftic set-up
capability would use the disk type sensor notches, provided in the carrier to sense the disk type
in the carrier and to then automatically insert or remove the cover glass and position the head
closer or farther from the spindle reference surface. Both set-ups provide interchangeability
and differ only in the convenience provided to the end user.
The cover glass should be stationary with respect to the focus and tracking serpos of the
optical head. Thus there are no.differences in servo performance due to the thickpess of the
protective layer.
a) The main elements of:a typical 356 mm optical disk with 90 ym thick protective layer are
represented in figure-22A as follows:
1) Substrate
2) Coated information layers on each side of substrate
3) Spacers at the inside diameter on each side
4) Perimeter ring at the outside diameter
S) Transparent 90 pm thick protective layer on each side bonded to the fspacer and
perimeter ring.
b) The main elements of a typical 356 mm optical disk with a 1,2 mm thick protective layer
are represented in figure 22B as follows:
Sandwich construction: Air gap construction:
1) Substrate & Protective Layer Substrate & protective layer
2) Coated Layers Coated layers
3) Adhesive Adhesive
4) - Spacer
S) - Integral hub
12.1.2 Unobstructed access

The optical disk, when loaded and clamped, shall allow unobstructed access to the recording

zone by a recording head scanning in from the outer edge.
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Disk drawings

Figure 22A  shows typical 90 ym thick protective layer optical disk main elements
Figure 22B  shows typical 1,2 mm thick protective layer optical disk main elements
Figure 23 shows outside diameter, clamp and recording zones

Figure 24A  shows 90 pm thick protective layer optical disk characteristics

Figure 24B  shows 1,2 mm thick protective layer optical disk characteristics

Figure 25 shows maximum apparent axial runout

Sidds, reference axes, reference plane
elationship of Sides A and B

he optical disk cartridge is comprised of an optical disk, a carrier and a caddy. The ©ptical
disk is the two sided optical recording medium on which information is recorded(ence and
read many times. The optical disk is captured by the carrier and both the optical disk and
carrier are contained inside the caddy. The characteristics described in the following sections
apply to each side of the optical disk.

eference axes and reference planes (see figures 24A and 24B)

-

Inless specified otherwise, the optical disk dimensions are related) to a cylindrical datum
eference frame consisting of datum reference plane A and datum diameter B, perpendicular
b the plane.

e =

| e |

Datum A is the primary datum and is defined as the plane)of the optical disk in contact with
he reference surface. For measurement purposes, thesreference surface is the plane defined
y a sleeve contacting the optical disk at the datum target. See annex C.

e ol

Dimensions of the disk

Il dimensions related to datum A and datum B shall be measured in conformance to annex
, Mechanical test method.

utside diameter (see figure 23)

he optical disk outside diameter feature provides an interface to optical disk handling devices
f a disk drive.

3) The outside diameter-of-the optical disk with perimeter ring shall be:

D3 = 365,43 mm *0,25 mm

b) The outside‘diameter of the optical disk with 1,2 mm thick protective layer shall be:
D3 = 356,24’mm * 0,15 mm

Dutsidé-diameter of the recording zone (see figure 23)

The recording zone outside diameter on each side of the optical disk shall be:

D4 = 350,00 mm min.

Inside diameter of the recording zone (see figure 23)

The recording zone inside diameter on each side of the optical disk shall be:
Ds = 140,00 mm max.

Outside diameter of the clamping zone (see figure 23)

The clamping zone is the datum target, its outside diameter shall be:
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Dg = 76,45 mm min.
124.5 Inside diameter of the clamping zone (see figure 23)
The inside diameter of the clamping zone shall be:
D7 = 66,09 mm max.
12.4.6 Inner diameter of the optical disk (see figures 24A and 24B)
The inner diameter of the optical disk shall be:
Dg = 63,540 mm * 0,076 mm

124.7 Optical disk inner diameter roundness (see figures 24A and 24B)
The inside diameter roundness shall be:
Dg = 102 ym

12.4.8 Location of the recording surface (see figures 24A and 24B)

a) The location of the recording surface from datum A for the'optical disk with 90 ym thick
protective layer shall be:

L77 = 6 pm max.

b) The location of the recording surface from datum( A for the optical disk with 1,2 mm thick
protective layer shall be:

L77 = 1,230 mm t 0,025 mm
1249 Thickness of the clamping zone (see figures 24A and 24B)

a) The thickness of the clamping zone for the optical disk with 90 ym thick protective layer is
determined by the substrate thickness and shall be:

L7g = 1,905 mm = 0,025 mm

b) The thickness of thes¢lamping zone for the optical disk with 1,2 mm thick protgctive layer
is determined by the\thickness of the two glass substrates, adhesive and coated layers or an
integral hub and shal'be:

Lqg = 2,40 mm:to 3,20 mm
12.4.10 Inner diamefer of the chamfer (see figures 24A and 24B)

The inner diameter edges shall be uniformly chamfered or rounded off and a sufficient bore
height shall remain to withstand the centring process.

a)” The inner diameter chamfer for the optical disk with 90 um thick protective layer or the
1,2 mm thick protective layer disk with integral hub shall be:

L7g = 1,02 mm * 0,38 mm

b) The inner diameter chamfer for the optical disk with 1,2 mm thick protective layer and

sandwich construction shall be:
L79 = 0,20 mm max.
12.4.11 Inner diameter chamfer angle (see figures 24A and 24B)

a) The inner diameter chamfer angle for the optical disk with 90 ym thick protective layer or
the 1,2 mm thick protective layer disk with integral hub shall be:

Ap = 15° = 2°

39
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12.4.12

124.13

124.14

b) The inner diameter chamfer angle for the optical disk with 1,2 mm thick protective layer
and sandwich construction shall be:

Ab = 45° % 2°
Outer diameter of the chamfer (see figures 24A and 24B)

The outer diameter edges should be uniformly chamfered or rounded off to avoid excessive
wear to the carrier interface areas in contact with the optical disk.

a) The outer diameter chamfer for the optical disk with 90 pm thick protective layer shall be:

L 251 + £-07)
RO oo mmr T OU7

b) The outer diameter chamfer for the optical disk with 1,2 mm thick protective layer shall
be:

Lky = 0,20 mm max.

Chamfer angle of the outer diameter (see figures 24A and 24B)

The chamfer angle of the outer diameter for either protective layer optical disk’shall be:
Ap = 45° £ 2°

Dlimensional characteristics of the protective layers

12.4.14.1 | 90 pm thick protective layer optical disk (see figure 24A)

a) Under the operating conditions of 8.2 and the operating speeds in 17.2.7, the range of
distances from the recording layer to the designated surface of the coversheet shall be as
follows:

The distance from the recording surface to the interior of the 90 ym thick protective layer
shall be:

Lygy, = 250 pm min.

The distance from the recording surface to the exterior of the 90 pm thick protective layer
shall be:

Lyg> = 938 pm max.
b) The 90 um thick protective layer relief shall be:
Lygz = 1,78 mm * 0,53 mm

c) The 90 pum thick’/protective layer static location with respect to the recording surface at
the outer diamiéter of the optical disk is determined by the perimeter ring and shall be:

Lgs = 0,483mm * 0,025 mm

12.4.14.2 | 1,2 mm:thick protective layer optical disk (see figure 24B)

12.5

12.6

40

a) \The substrate functions as the protective layer and the thickness shall be consistent with
1532

b) The positional tolerance of Side A and Side B axis of rotation to a common datum axis
of rotation shall be 10 pm.

Mass
The mass of the optical disk shall not exceed 615 g.
Moment of inertia

The moment of inertia of the optical disk shall not exceed 10,0 gm?2.
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12.7 Imbalance
The optical disk imbalance, measured according to annex D, relative to a secondary fixture axis,
which is the centreline of the optical disk inside diameter perpendicular to datum A shall not
exceed 0,1 g.m.

12.8 Apparent axial runout (see figure 25)
The optical deviation of the recording surface from the plane defined by datum surface A and
measured according to annex E shall be:
Lgs = 150 pm max.
The optical deviation of the recording surface of any optical disk shall be:
Lgs = 150 pm max.

12.9 Residual focus error
Thesresidual focus error of the optical disk shall not exceed 0,25 pm, zero to peak. The residual
focus error shall be measured according to annex F.

13 Handling requirements

13.1 Drop test
The optical disk cartridge shall withstand dropping on each surface and on each corper from a
height of 760 mm onto a.concrete floor covered with a 2 mm thick vinyl layer withput loss of
data integrity. Measuremént’'shall be according to annex G.

13.2 Dead weight strength
The caddy shall support a load 0f132,3 N maximum, applied at any point. Measuremgnt shall be
according to annex H.

133 Exposure to ambient light
The exposure time of an optical disk to a fluorescent illumination of 860 lux at the plane of the
disk shall be less than 4500 accumulated hours over, the useful life of the optical disk.

14  Interface between disk and drive

14.1 Clamping technique
A mechanical clamping technique shall be used.

14.2 Radial positioning
Radial positioning of the optical disk on the disk drive spindle shall be provided by the centring
of the axle of the spindle in the centre hole of the optical disk. The centre hole of |the optical
disk may be either a hole in the substrates or the hole in a metal hub which-s an intepral part of
the optical disk.

—1+4-3—Referenee-surfaee

The reference surface for the optical disk shall be provided by the rotating reference surface of
the disk drive spindle. The spindle reference surface shall support the optical disk in the
specified clamp zone and determines the relative axial position of the optical disk in the disk
drive relative to the optical head.

The location of the recording surface is specified in 12.4.8.

41
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144 Clamping force

The clamping force Fs applied after centring shall not exceed 125 N.

42
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Figure 23 - Outside diameter, clamping and recording zones
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15  Characteristics of the protective layer
15.1 General

The optical path length and plane of focus differs for the 90 ym and 1,2 mm protective layer

optical disks. Disk drives should provide a means to accommodate optical disks featuring either
protective layer construction.

15.2 Characteristics of a 90 ym thick protective layer

15.2.1 Index of refraction

‘The index of retraction shall be 1,55 * 0,05.
15.2.2 Thickness

The physical thickness of the coversheet shall be 90 ym + 10 pm.
15.2.3 Optical characteristics

a) ©ptical transmittance shall be greater than 89 %

b) Reflectivity shall not exceed 10 %

¢) Double-pass retardation measured according to annex J shall be less than 83 nm
15.24 Tilt

The tilt shall be less-than 4 mrad.
15.3 Characteristics of a 1,2/mm thick protective layer
15.3.1 Index of refraction

The index of refraction shall be 1,54 t 0,06.
15.3.2 Thickness

a) The thickness of the protective fdyer (in mm) is a function of the index of fefraction n
according to the following equation:

(n?) (n? + 0,2586)
d (n) = 0,5079

(n2-1)  (n? + 0,5770)
b) The variation of the physical thickness shall be less'than + 13 pm.

NOTE - In 15.2.2 a tolerance is quoted on an absolute thickness but-in’,15.3.2 b) the tolerance i quoted on a
variation of the physical thickness as determined by 15.3.2 a).

15.3.3 Optical characteristics
a) The optical transmittance shall be greater than 89 %
b) The reflectivity shall not exceed 10 %

¢) The double-pass retardation measured according to annex J shall be less than 83 nm.

15.34 Tilt

The tilt shall be less than 4 mrad.

16 Characteristics of the recording layer

The read and write characteristics of this clause shall be measured in conformance to the test
methods specified in the annexes. The tests to measure conformance to this clause shall be carried
out under the conditions of 16.1.1, 16.1.2, and 16.1.3 as appropriate.
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NOTE - The 90 pm thick protective layer disk has the recording layer coated on the same substrate side as datum
reference plane A (see figure 24 A).

The 1,2 mm thick protective layer disk has the recording layer coated on the opposite substrate side from datum
reference plane A (see figure 24 B).

16.1
16.1.1

16.1.2

16.1.3

50

Test conditions

General
a) Environment : Test environment
by Writeandread-wavetength———83am—+Samm——
c) Numerical aperture (NA) 10,5 £ 0,01
d) Filling of the lens aperture (R/'W,) 08 £ 0,1
e) Beam circularity into objective lens
(Wy/W,y) 1,0 £ 0,1
f) Wavefront-at recording layer < 0,045 rms
and coma3 <010 rms
and astig3 <]013| rms
and spher3 <1035] rms
where:
- 2R is the diameter of the objective lens aperture
- 2W, is the 1/e? diameter of the Gaussian beam in the x dimension of the objective
lens pupil coordinates
- 2W, is the 1/e? diameter of the Gaussian beam in the y dimension of the objective
lens pupil coordinates
- coma3 = third order coma aberration
- astig3 = third order astigmatism aberration
- spher3 = third order spherical aberration
£) Polarization of the light: circular
h) Detection method:
Reflected light collected by central aperture method
Transitions detected by gated second derivative method
) The data rate for testing shall be 10 Mbits.
Read conditions
Marks on the disk shall be read from the disk with a constant optical power. The tead power
shall be = 0,8 mW.
Post-emphasis shall be the value specified in the Identification Sector by bytes 93 and 94.

Write conditions

Marks are written on the disk by pulses of optical power superimposed upon the read power.
The pulse shape shall be as specified in annex L.

The write power is the optical power incident at the entrance surface when writing in the user
area.

The write power is that power at which the amplitude of the first derivative output signal is
equal to 90 % of the amplitude of the first derivative output signal from the 2,5 MHz data in
the pre-formatted headers. The write power shall be determined according to annex L.



https://standardsiso.com/api/?name=1c30f4924c73e7d9a92bd8bc6132d817

ISO/IEC 10885:1993(E)

The pre-emphasis shall be the value specified in the Identification Sector by bytes 91 and 92.

The direction of rotation shall be counterclockwise for side A and clockwise for side B as seen
from the optical head of the disk drive.

The test patterns to be written shall be as specified by the related test method.

16.2 Baseline reflectance
16.2.1 General
The baseline reflectance is the reflectance of the blank area of the optical disk in the recording
zone including the protective layer.
The baseline reflectance shall be within 7 % to 55 %.
16.2.2 Actual value
The baseline reflectance shall be measured according to annex K with a 0,5 numerital aperture
beam at a wavelength of 830 nm £ 15 nm.
16.2.3 Requirement
The uniformity of baseline reflectance in the recording zone of the optical disk shall be
t 5 % of-the)actual value.
16.3 Write power requirement
The write power for 14,5. m/s measured according to annex L shall be less than 13,5 mW.
16.4 Read power requirement
The read power measured according to annex M at the entrance surface of the opticpl disk shall
not exceed 0,8 mW or the value §pecified in byte 88 of the Identification Sector.
16.5 Prerecorded marks
The characteristics of the prewritten information are given in 18.1.6.
16.6 Data written in user area
16.6.1 Reflectivity characteristics of written marks
The written marks shall have higher reflectivity than)the not written areas of the record zone.
16.6.2 Signals

The 356 mm optical disk employs delay modulation mark-{DM-M) encoding or pulse length
encoding. Reflected light signals from recorded areas are detected by the centfal aperture
method and time interval boundaries are determined by the gated second derivative method.
(See annex M). Thus, the absolute value of the peak of the first'derivative of the AC read
signal obtained from recorded marks is the relevant signal. The d//di(netation used in 16.6.2
represents the absolute value of the peak of the first derivative of a read signal.

All signals referred to below are currents through the photo diode detector anli hence are
Hne t i i nnel is DC

coupled up to that state. Measure according to annex K.

Ig is the DC signal obtained from an unrecorded (blank) area of the disk with baseline
reflectance R;.

I o is the AC signal obtained from marks written at the lowest repetition rate at the outside
diameter of the band. The lowest frequency is 2,5 MHz and should be user data pattern (AA).

1;) is the AC signal obtained from marks written at the lowest repetition rate at the inside
diameter of the band.
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52

16.6.2.1

16.6.22

16.6.2]3

16.6.2}4

16.6.3

16.6.4

Iyo is the AC signal obtained from marks written at the highest repetition rate at the outside
diameter of the band. The highest frequency is 5 MHz and should be user data pattern (FF).

Iy3; is the AC signal obtained from marks written at the highest repetition rate at the inside
diameter of the band.

The marks associated with I ¢y, Iy, Iy and Iy shall be written under the conditions given in
16.1.3 and read under the conditions given in 16.1.2.

dRSN/dt

C g C dl K C _d CIIC Nnange au Al d J
change in AC read signals. Optical disk reflectance signal normalization to a 100 %
reflector (RSN) shall be defined as the ratio of the AC signal at the output of the read cell
when reading data to the DC signal measured at the read cell with the optical disk replaced
by“a/100 % reflector.

dRSn/dgshall be > 0,05 % per ns.
Signal ramp

The disk drive(should decrease the write power from the outside diameter to the insidg
diameter of the band as a linear function of these diameters:

dl/dli o > 0,65
Symmetry

The absolute value of the peak'of the first derivative of the read signal obtained from the
rising edge of the low frequency' user data pattern (AA) is d/; r / di. The absolute value of
the peak of the first derivative of the/read signal obtained from the falling edge of the low
frequency user data pattern is d/ir / df),The ratio of the rising edge signal to the falling
edge signal is symmetry.

The symmetry shall be within 0,65 to 1,20.
Resolution

Resolution is the ratio of the signal from marks written/at high frequency to the signal from
marks written at low frequency. The resolution at both the outside and inside diameters o
each band shall be:

diy/dlp = 0,81t0 1,2
Narrow-band signal-to-noise ratio

The narrow-band signal-to-noise ratio measured according to annex N shall be, greater than 53
dB for all tracks in the user zone.

Cross-talk

The track-to-track cross-talk when measured according to annex P at a track pitch of ;6 pym
shall be less than -22 dB.

Characteristics of the data organization on the disk

17.1

General description

The 356 mm optical disk is two-sided. The recording area on each side is partitioned into five

bands. The format of the optical disk is constant angular velocity within each band.
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17.2 Band organization

Each side shall have a pre-formatted format organized as five bands as specified below (see
figure 26).

17.2.1 Recordable area in each band

The recordable area within each of the five bands shall be per the radii specified in table 1.
Positional tolerance shall be * 0,009 mm.

Table 1 - Recordable area radii

Radii, mm Band O Band 1 Band 2 Band 3 Band 4

Quter radius 174,991 | 145,751 | 121,686 | 101,061 84,101

Inner radius 145,760 | 121,695 | 101,070 84,110 70,130

17.2.2 Track shape,in each band

The pre-formatted and user-recorded data within each band on both Side A and Sjde B shall
be organized into a spiral with radius decreasing by the track pitch per revolution. [The tracks
shall spiral inward when the disk rotates as viewed by the objective lens.

17.2.3 Direction of rotation for/each side

The optical disk is designed to allow for use in a drive with optical access from|both sides
simultaneously. Use with a drive with optical access from only one side requires theq disk to be
rotated in opposite directions for Side A versus Side B.

Side A of the optical disk shall rotate in the counterclockwise direction as seen from the
optical head of the disk drive.

Side B of the optical disk shall rotate in the clockwise direction as seen from the ojptical head
of the disk drive.

17.24 Track pitch

The radius of the spiral track shall decrease either by/1{8 pm * 0,2 pm per revolution or by
the values specified in bytes 103 and 104 of the identification sector.

17.2.5 Radial eccentricity of pre-formatted information

All requirements shall apply when the optical disk is mounted ofi-the support j)indle (see
annex C). The optical disk rotation rates shall be as specified in 17.2.7,Radial eccenft
not include disk drive induced centring errors.

ricity does

Pre-formatted information shall be concentric relative to datum B of the ‘optical disk within
+ 10 pm (see figure 27).

The distance between any two non-adjacent tracks on a side, shall be as specified in 17.2.4
with a maximum cumulative error less than + 2 pm.

Any spiral track shall be concentric with any other spiral track on the same side within
+ 2 pm (see figure 27).

The deviation of the pre-formatted tracking pads and headers from the desired spiral shape
shall be less than 0,07 ym with disk drive decentre removed (see figure 28).
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17.2.6

172.2.7

17.2.8

17.2.9

The residual tracking error signal shall be measured as specified in annex R and shall not
exceed 0,1 pm.

Band numbers

The five bands on each side are numbered 0, 1, 2, 3, and 4 with band 0 at the outer and band
4 at the inner radii of the recordable area (see figure 26).

Pre-formatted information in-track bit spacing

The in-track bit length of the pre-formatted information is specified to achieve constant
I logi ling i h band. TI L lcul . I

récorded in table 2 for a data transfer rate of 10 megabits per second (see 16.1.1 i)) and a

minimum in-track bit length of 1,2 pm.

Table 2 - Example of rotational velocities in each band (in rpm)

Band 0 Band 1 Band 2 Band 3 Band 4

786 942 1134 1 362 1 632

Rotational velocity

The spacing and location of the pre<formatted and user recorded data shall be consistent with
the optical disk rotational velocities/specified for each band in bytes 78 to 86 of the
Identification Sector.

The average rotational velocity shall be * 0;7.% of nominal rotational velocity.
The peak-to-peak velocity variation shall be less’than 0,05 %.
Number of sectors in each band

The number of sectors in each band is depending on théfrack pitch. The Identification Sector
specifies the actual addresses of the sectors in each band. Table 3 shows, as an example for a
track pitch of 1,8 ym , the absolute address number in decimal<otation for the first sector in
each band, and the number of sectors that are formatted in each.band. The ldentification

Sector and the Bad Sector Map Sectors shall always be recorded at the addresses specified in
table 4.
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Table 3 - Number of sectors in each band

Band 0 Band 1 Band 2 Band 3 Band 4
Start 1 268 435 456536 870 9121805 306 368[1 073 741 824
address
Number of
sectors—— 11 230 8461845 354 601 754 411 816 1283 362
formatted

17.3 Formatted zones

17.3.1

Organization of the sectors in each band

Each band includes manufacturing test sectors, Identification Sector, sectors with ajmap of the
bad sectors, usable sectors, and leader and trailer sectors. The organization of each|band is the
same, except-that the outer and inner radii, rotational velocity, sector addresses, and quantity
of sectors vary/as shown in table 4.

The sector organization of each band is shown in figure 29.

L 1L
b ‘f c e £ |q g ' hi |

! | X !

! [ ‘

: i :

1 j i .
= Lead-in tracking sectors. See 18.2 f,=  Allowance for maximum number of bad
sectors. See 18.9.1

= Manufacturing test sectors. See 18.2 g = nside diameter test sectors
= ldentification Sector. See 18.3 h = Spinout tracking sectors. See 18.9.3

= Sectors for the Bad Sector Map. See 18.4

= Minimum number of usable sectors. See 18.8

and figure 30)

Figure 29 - Organization of the sectors in each band

i= Last spinjout tracking (traiier) $ector.
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Table 4 - Allocation of sectors

Sectors Band O Band 1 Band 2 Band 3 Band 4
Lead-in:
address 1 268 435 456|536 870 912|805 306 368|1 073 741 824
quantity 76 64 53 44 37
0D test:
address 77 268 435 520|536 870 965|805 306 4121 073 741 861
quantity 302 315 326 335 342
IDENT:
address 379 268 435 835|536 871 291{805 306 747|1 073 742 203
quantity 1 1 1 1 1
BSM:
address 380 268 435 836|536 871 292|805 306 748|1 073 742 204
quantity 48 48 48 48 48
Usable:
address 428 2687435 884|536 871 340{805 306 796|1 073 742 252
minimum 1 227 000 {842 907 599 797 410 244 281 763
quantity
allowable
Bad:
address 1 223 986 |269 276 352|537“469 363|805 715 7811 074 023 108
quantity 6 405 4 074 2 985 2 139 1 856
ID test:
address 1 230 391 |269 280 426{537 472 348|805 717 920|1 074 024 964
quantity 380 320 265 220 185
Spin out
address 1 230 771 |269 280 746|537 472 613|805 718 140|1 074 025 149
quantity 76 64 53 44 37
The Identification Sector (see table 7) specifies the actual address
informatjon for each optical disk.
17.3.2 Organization of the usable sectors
The usable sectors include drive and supplemental user data, write power calibration, ‘auto-

56

atic rewrite, and user data sectors. The usable sectors have the same organization in each

o

and, except for the addresses and quantities as specified in table 5.

The organization of the usable sectors is shown in figure 30.
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N | |
el | e2 | e3 ' el / e5 f
[/ |
/] .
I [/ o
—— minimum number of usable sectors -— allowance
for the
max imum
number of
bad sectors
—maximum number of usable sectors

el = One sector forf drive supplemental data. See 18.5 e4 =  User sectors. See 18.8

e2 = One sector for user-configuration data. See 18.6 e5 =  Last user sector

e3 = Write power calibration and auto-rewrite sectors. f =  Allowance for the maxifium num-
See 18.7 ber of bad sectors. See 18.9.1

Figure 3075 Organization of the usable sectors
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Table S - Usable sectors

Sectors Band 0 Band 1 Band 2 Band 3 Band 4
Drive supple-
mental data:
address 428 268 435 8841536 871 340{805 306 796|1 073 742 252
quantity 1 1 1 1 1
User supple-
mental dpta:
address 429 268 435 885|536 871 341{805 306 7971 073 742 253
quantit 1 1 1 1 1
Write power
calibratfion:
address 430 268 435 886|536 871 342|805 306 798|1 073 742 254
quantitly 2 436 1 800 1 068 816 576
Auto-rewrite:
address| 2 866 268)437 686|536 872 410|805 307 614|1 073 742 830
quanti 8 698 5 931 4 156 2 791 1 873
User datfa:
addres 11 564 268 443 6171536 876 566|805 310 405|1 073 744 703
quanti 1 212 422 |832 735 592 797 405 376 278 405
Allowande for
max no. |bad:
addres 1 223 986 [269 276 352|537 469.363|805 715 781|1 074 023 108
quantitly 6 405 4 074 2 985 2 139 1 856
The Iderjtification Sector (see table 7) specifies the actual address
informatjion for each optical disk.

The total number of user data sectors (see table 5) is 3 321 735. The size of-a user data sector
is 1 024 bytes. Thus the user data capacity is 3,401 gigabytes per side or 6,802 gigabytes per
optical disk for a track pitch of 1,8 pm.

17.3.3 User sector organization

The user sectors have the same organization in each band with pre-formatted tracking ;pads
dispersed throughout the user sector. A user sector comprises 1 260 bytes of which 1 024>are
for user data (see figure 31). Its format is described in table 6.
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/|
a/[ b c d e
/

a = Pre-formatted user sector header. d = EDAC including one tracking pad. See 18.8.5
See 18.8.1
b = Pre-written user data field preamble e = Interface sector gap. See 18.8.6

including one tracking pad. See 18.8.2

c¢/=_, User data field including 18 tracking pads.
See 18.8.4

17.4

17.4.1

17.4.2

18

The format is based upon a sample servo tracking method.

18.1

18.1.1

18.1.2

Format

Figure 31 - User sector organization

Requirements for interchange

An interchanged, optical disk cartridge according to this International Standard shall satisfy the
following requirements.

Requirements for reading
The data recorded on the disk shall be readable under the read conditions specified|in 16.1.2.
Requirements for writing

Data shall be recorded under the write conditions specified in 16.1.3.

Track layout

Pre-formatted data and disk drive recorded pre-written and user data are all recprded on a
common spiral track centreline.

Tracking

The format is characterized by sampled servo tracking. The“pre- formatted infprmation is
preformed or pre-recorded on the disk by the manufacturer and includes tracking pads. The
tracking servo uses the signals from the tracking pads to perform the tracking function.

Tracking pads
Each user sector contains 20 tracking pads ( see table 6 ).

A tracking pad consists of a 3-byte pattern of one unrecorded byte followed by;a|l-byte long

mark or groove, followed by one unrecorded byte.

The tracking pads shall be aligned so that the leading edge of the mark or groove is an integer
multiple of 60 bytes from the leading edge of the first bit cell for Address Mark 0. Figure 32
shows the location of tracking pads in each user sector.
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Pre-written User data field User data field
user sector preamble and one and pre-formatted
header pre-formatted tracking tracking pads

pad

f } 1

Address mark 1st tracking pad 2nd tracking pad
zero leading

18.1.3

18.14

18.1.5

18.1.6

18.2

18.3

60

60, bytes —|«— 60 bytes —|

Figure 32 - User sector with tracking pads

racking pad tolerances

he distance from the last(data edge before a tracking pad mark or groove to the first data
ge after a tracking pad mark-shall be 3 bytes *+ 1/8 bit.

he distance from the end of the (user data marked area before a tracking pad to the leading
ge of a tracking pad mark or groove shall be 1 byte + 5 bits.

he length of the tracking pad mark or gfoove shall be 1 byte + 1/2 bit.
racking push-pull ratio
he push-pull ratio (/; - 1) / Ig shall be between 0,035 and 0,28.

| - 1) is the absolute value of the peak amplitude’ of the differential output of the split
hotodiode detector when the beam crosses tracking pads.,Ig is the signal obtained from an
nrecorded blank area of the recording surface.

ocus
KFocus can be obtained by any method.

Recorded characteristics

he pre-formatted information shall be recorded the same as for data written in the user area.
he read characteristics shall be the same as for data in the user area.

,.

Ledder and manufacturing test sectors

The¢ leader and manufacturing test sectors of the spiral track in each band shall be in confox-
mapce to the radial eccentricity requirements of 17.2.5.

The manufacturing test sectors of each band are provided for use by the optical disk manu-
facturer.

Disk Identification Sector

One sector per band contains the unique identifier for the optical disk and an identifier indi-
cating the Side A and Side B of the two sided optical disk (see figure 29).

The ldentification Sector comprises of a header and band records.

The format of the 128-byte long header shall be as shown in table 7.
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The format of the 640-byte long band records shall be as shown in table 7.
Sectors of the bad sector map

The manufacturer of the optical disk should scan the entire surface of the optical disk and
determine any unusable (bad) sectors at time of manufacture. The sectors of the Bad Sector Map
provide a location for the optical disk manufacturer to record such information for use by the
disk drive (see figure 29).

The format and structure of the Bad Sector Map shall be as defined in tables 8 and 9.

185

18.6

18.7

18.8

18.8.1

18.8.1.1 VFO sync

18.8.1.2 Phase sync

L DM-M code-The field shall consist of bytes set to (AA)

Fhe-maximum-number-of-bad(unusable)-sectors-intherecordingzone strait motexceeg the limits
specified in table S.

Disk drive supplemental data

The usable sectors in each band include one sector that is provided for use by the disk drive to
récord any supplemental data desired (see figure 30). This sector shall be contiguous fto the Bad
Sector-Map Sectors. For this International Standard, the contents of this sector shall be ignored
in interchange.

User supplemental data

The usable sectors, in each band include one sector that is provided to record user copfiguration
or usage of an optical disk to provide information to the disk drive software as may b¢ necessary
(see figure 30). This sector shall be contiguous to the disk drive supplemental data $ector. For
this International Standatd, the contents of this sector shall be ignored in interchange.

Write power calibration and, auto-rewrite sectors

The usable sectors in each bandlinciude reserved sectors for automatic rewrite and write power
calibration (see figure 30).

Reserved sectors are provided to enable’automatic rewrite of user data which is dete¢ted by the
disk drive to be marginal with respect to ‘data. integrity (see table 5).

Reserved sectors are provided for use by the disk.drive for write power calibration (seq table 5).
User sector format
The user sector format is summarized in tabular form in table 6.

User sector header

A fixed pattern, 19 bytes in length, that allows the variable(frequency oscillatog (VFO) of
the channel decoder to synchronize to the incoming bit streami~The field will consist of
bytes set to (FF).

A fixed pattern, 4 bytes in length, used by the decoder to resolve the phase"ambiguity of the

18.8.1.3 VFO sync

One byte set to (FF).

18.8.1.4 Address Mark 0

A fixed pattern, 1 byte in length, used by the decoder to identify the byte boundaries for
the sector header. See figure 33 which defines the address marks.
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18.8.1.5

18.8.1.6

18.8.1.7

18.8.2

18.8.2.1

18.8.2.2

18.8.2.3

18.8.2.4

18.8.2.5

18.8.3

18.8.4

VFO sync
One byte set to (FF).
Sector address

A four-byte field that contains the sector address. The sectors are numbered sequentially
from the outside of the disk (see tables 4 and S). Sector number 0 is the first sector in the
five tracks preceding the first user available sector in Band 0.

CRC field
A two-Dbyte field that contains a two-byte cyclic redundancy check, CRC-T6, on the reserved |

byte and the address field.
User'data field preamble and pre-formatted tracking pad
The pre=written user data field preamble is 59 bytes long.
Gap

A gap, 1 byte“inclength, is a blank area between the user sector header and the pre-written
data field preamble.

VFO sync
The field shall consist of 20’bytes set to (FF).
Phase sync

The field shall consist of 4 bytes ‘sef_to (AA). This phase sync pattern is repeated four times
in the user data field preamble as listed in table 6.

Address Mark 1, 2, 3 and 4

Each address mark 1, 2, 3 and 4 is a unique fixed pattern, 1 byte in length. One each of the
four address marks are contained in the user data field preamble per table 5. The address
marks 1, 2, 3 and 4 shall be as defined by figure 33,

Data control field
The data control field (DCF) is 7 bytes in length as follows:

The DCF in the user data field preamble contains the logical address. The first byte is set to
all ZERO s, the next four bytes are the logical address, and the last two bytes are CRC-16.

The DCF in the Identification Sector and in the Bad Sector Map Sectors consists of five
bytes set to all ZEROs followed by two bytes CRC-16 calculated on the reserved bytes.

Pre-formatted tracking pads

A tracking pad consists of a 3-byte pattern of one unrecorded byte followed by a 1-byte long
mark or groove, followed by 1 unrecorded byte. The locations of tracking pads throughout the
user sector format is given in table 6.

of 60 bytes from the leading edge of the first bit cell for the Address Mark 0.
User data field
The user data field shall be 1024 bytes in length.

The user data field shall contain 18 pre-formatted tracking pads dispersed throughout the user
data field consistent with 18.8.3 and locations as given in table 6.
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Error detection and correction (EDAC)

EDAC field

The EDAC field is 80 bytes in length containing the error detection and correction infor-
mation for the user data field (see table 6).

One pre-formatted tracking pad is included in the EDAC field (see table 6).
EDAC type

The EDAC code is a long distance Reed-Solomon code, interleaved to depth five, operating

on one byte symbols.
The EDAC polynomial shall be as follows:

The algebra used by this code is defined over the Galois field GF (2%) by a, where @ is a
root of the primitive binary polynomial:

B+ T+ x?+ x4
Phéfinite field elements are given by 8' = a2

The generator polynomial has roots 6 for 120 < i < 135. This leads to:

=135

G(x) = |"| (x + 6

i=120

The coefficients of G(x) are:

(D4) (75) (BB) (B2) (13) (52) (71)4(D4) (9B) (D4) (71) (52) (13) (B2) (BB) (75) (D4)
The EDAC interleaving shall be as follows:

The code is interleaved to depth five. This\means that each data byte belongs fo one of n
subcodes, where n = 0 to 4.

Subcode 0 has block length 220 bytes, 204 data bytes.
Subcode | has block length 221 bytes, 205 data bytes:
Subcode 2 has block length 221 bytes, 205 data bytes.
Subcode 3 has block length 221 bytes, 205 data bytes.
Subcode 4 has block length 221 bytes, 205 data bytes.

The 80 check bytes follow the 1024 data bytes and are interleaved such that if the data bytes
are numbered sequentially B; to Bjg24 and the check bytes are Byyzscto B4, then the j-th
byte in the n-th subcode is given by:

S;" = Bsj+n j = 010220

Interface sector gap

The interface sector gap is a blank area, 8 bytes in length, between the end and the beginning
of physically adjacent sectors. It is used to prevent run over from one sector into an adjacent
sector.

- One byte interface sector gap

- Seven unrecorded bytes (reserved)
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18.9
189.1

18.9.2

189.3

18.10

Sectors following the user sectors in each band

Allowance for the maximum number of bad sectors

The number of sectors provided in each band to replace any sectors specified in the Bad
Sector Map Sectors (see figure 30 and 18.4).

Inside diameter test sectors

The inside diameter test sectors are for use as a maintenance/calibration test area (see table 7,
band record description, bytes 112 to 115).

. . .
rSpinout-tracking-sectors

TFhe spin out tracking sectors must be pre-formatted but their addresses do not need to be
accessable by the drive.

Copding method

A
€

1 data except/the address marks and the tracking pads shall be delay modulation mark (DM-M)
coded.

-M code translates’ data bits to transitions on the media. Each data bit is represented by two

-M Channel bits. A”ONE in a DM-M Channel bit indicates a transition of the record laser
wer level which produces’a) transition in reflectivity of the media due to laser marking. The
coding rules for DM-M Chadnnel bits are as follows:

a ONE data bit shall be represented by two Channel bits set to: ZERO ONE,

a ZERO data bit preceded by a ZERO data bit shall be represented by two Channel bits set
to: ONE ZERO,

a ZERO data bit preceded by a ONE data’bit shall be represented by two Channel bits set
to: ZERO ZERO.

he data shall be recorded most significant bit first.

he edges of all data shall be recorded with an accuracy df/4 17,5 % of a data bit.
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Table 6 - User sector format

Length Field
(bytes)

Pre-formatted user 19 VFO sync
sector header Phase sync

VFO sync
Address mark 0

VFO sync
Sector address
CRC-16

N B b b = P

User data field preamble
and pre-formatted tracking
pad

GAP

VFO sync

Phase sync

Address mark 1
Data control field
Phase sync

Address mark 2
Phase sync

Address mark 3
Phase sync

Data control field
PAD

Data control field
Address mark 4
Phase sync

o

S WWDBBHDEHEBNESN -

User data field and
pre-formatted tracking pads

N

Data bytes 1 to 52
PAD

Data bytes 53 to 109
PAD

Data bytes 110 to 166
PAD

Data-bytes 167 to 223
PAD

Data bytes 224 to 280
PAD

Data bytes.281 to 337
PAD

Data bytes 338cto, 394
PAD

Data bytes 395 to 451
PAD

Data bytes 452 to 508

~

WL Lwohww,m
~N ~ ~ ~ ~

~

I~

PAD
Data bytes 509 to 565
PAD
Data bytes 566 to 622
PAD
Data bytes 623 to 679

~

wc\‘nwmwmwmwcﬂwmw

o
~

(continued)
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Table 6 - Concluded

Length Field
(bytes)
3 PAD
57 Data bytes 680 to 736
3 PAD
57 Data bytes 737 to 793
3 PAD
57 Data bytes 794 to 850
3 PAD
57 Data bytes 851 to 907
3 PAD
57 Data bytes 908 to 964
3 PAD
57 Data bytes 965 to 1021
3 PAD
3 Data bytes 1022 to 1024
EDAC & one tracking pad 54 EDAC 1-54
3 PAD
26 EDAC 55-80
Interface sector gap 8 GAP
Total | 1260
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Table 7 - Identification sector format

Byte length

number (bytes) Identification sector header description

0 10 Disk ID. The number which is on the carrier
label (IRV of ISO/IEC 646 aannnnnnnn, where "aa"
are two letters and "nnnnnnnn" are eight digits.

10 2 Reserved—for—future—standardization;—set—to——
ZERO for this International Standard.

12 1 This byte shall be set to (00) for Side A,
and to (01) for Side B.

13 8 Date: The date that disk formatting was
completed by the manufacturer (MMDDYYYY).

21 1 Number of bands formatted.

22 1 Number of bytes per band record.
This byte shall be set to 128.

23 51 (Reserved for manufacturing production use).

74 2 Sizeé~in sectors of BSM excluding the ID sector{

For bytes 76 to 104, n is a signed binary number with a ONE as the most
significant bit in the MSB indicating a negative number.

76 1 This byte shall-specify the testing wavelength
L1 in nanometres- as a number n such that

n =0,5 (L1 - 830)0O This byte shall be set to
n=0.
77 1 This byte shall specify the baseline reflectange

R1 at wavelength L1 as a ‘number n such that
n = 100 (R1 - 0,11).

78 2 This byte shall specify the rotational frequenty
NO in hertz, for Band O testing, as_-a number n
such that n = 10 (NO - 13,1). This‘byte shall pe
set ton =0.

80 2 This byte shall specify the rotational frequency
N1 in hertz, for Band 1 testing, as a number
such thatm = =—15,7)~ e

set ton =0.

82 2 This byte shall specify the rotational frequency
N2 in hertz, for Band 2 testing, as a number n
such that n = 10 (N2 - 18,9). This byte shall be
set ton =0.

(continued)
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Table 7 - 1dentification sector format (continued)

Byte Length
number (bytes) Identification sector header description

84 2 This byte shall specify the rotational frequency N3
in hertz, for Band 3 testing, as a number n such that
n =10 (N3 - 22,7). This byte shall be set to n = 0.

86 2 This byte shall specify the rotational frequency N4
in hertz, for Band 4 testing, as a number n such that
n =10 (N4 - 27,2). This byte shall be set to n = 0.

88 1 This byte shall specify the maximum read power Pr in
milliwatts for the user zone as a number n between 0
and 255 such that n = 20 (Pr - 0,8).

89 1 This byte shall specify the write power Pwo in milli-
watts, for the outside diameter of a Band, as a number
nE=)20 (Pwo - 11).

90 1 This byte shall specify the write power Pwi in milli-
watts, for the inside diameter of a Band, as a number
n =20 (Pwi.- 8,8).

91 1 This byte shall, specify the pre-emphasis in nano-
seconds required-at the outside diameter of a Band as
a number n = 10 (PEO - 10).

92 1 This byte shall specify the pre-emphasis in nano-
seconds required at the/inside diameter of a Band as
a number n = 10 (PEI - 10).

93 1 This byte shall specify the post-emphasis in nano-
seconds required at the outsidecdiameter of a Band as
a number n = 10 (EPO - 6).

94 1 This byte shall specify the post-emphasis in nano-
seconds required at the inside diameter.'of a band as
a number n = 10 (EPI - 6).

95 1 This byte shall be set to all ZEROs to specifycdelay
delay modulation mark (DM-M).

96 1 This byte shall be set to all ZEROs to specify the ECC
code R=S LDC degree 16 and 5 interleaves

97 2 These two bytes shall be set to all ZEROs to specify
the number of user bytes per sector as 1024.

(continued)
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Table 7 Identification sector format (continued)

Byte Length
number (bytes) Identification sector header description

99 1 This byte shall specify the ratio of the signal
obtained from marks written at the lowest
repetition rate at the outside diameter of a
band to the signal obtained from the blank area
as a number n = 100 (dRSn/dt)

100 1 This byte shall specify the polarity of the
pre-formatted information. If the byte is set
to all ZEROs, the polarity is from dark to
bright. If the byte is set to all ONEs, the
polarity is from bright to dark.

101 I This byte shall specify the ratio of the signal
obtained from the user data to the signal
obtained from the pre-written information for
the lowest repetition rate marks at the outside
of the band as a number

n. = [20 (dILO user data / dILO

pre-written data) - 18].

102 1 This byte shall specify the polarity of the
user data. If the byte is set to all ZEROs, the
polaritydis from dark to bright. If the

byte is set-to all ONEs, the polarity is from
bright to dark.

103 1 This byte shall §pecify the nominal track pitch
TP as a number n = 20 (TP - 1,8).

104 1 This byte shall specify the + tolerance TPT of
the nominal track pitch ‘@s a number n.
n = 100 (TPT - 0,2).

105 to 19 Reserved, shall be ignored in~interchange.

123

124 to 2 These two bytes shall specify the Tength

125 jndication of Bad Sector Maps. These bytes shal

set to (02) for Bad Sector Maps of variable
length, and to (00) for Bad Sector Maps with a
length of 22 sectors.

126 to 2 Reserved for future standardization, set to
127 ZERO for this International Standard.
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Table 7 - (continued)

Byte
number

Length
(bytes)

Band record description

The following fields describe a band record which is repeated for
each band n (n = 0 to 4). The "byte number" in the Identification
Sector may be calculated by adding [(n+1) 128] to the byte number

f

in the following band record (i.e., sequential 128-byte band records
ol low—the 128-byte header in the disk Identification Sec

tor

0 to 3

Band n first address formatted, the address of
the first lead-in sector.

4 to 7

Band n first trackable address, indicates the
first sector of the band which can be reliably
tracked by the drive. Note that sectors
between here and the following field are used
for manufacturing test data.

8 to 11

Band n disk Identification Sector address, the
Tocation of the sector that contains this
identification information.

12 to 15

Starting address of the bad sector map (BSM)
in band/p, .

16 to 19

Band n drive)supplemental data address,
specifies theZ1ocation of a sector which is
written by the ‘drive.

PO to 23

Band n user supplemental data address,
included to support future scenarios which
would require drive software to be aware of
user configuration/usage of an optical disk.

P4 to 27

Band n first available drive -address. The
drive maps the usage of the disk from this
point to the first trailer sector/for this
band. Note that the disk identification
contains default, but not necessarily actual
pointers to the drive calibration sectors,
reserved sectors, or user data sectors.

28 to 31

Band n maintenance/calibration starting
address. This 1§ the default value used by

e Py
the—driveformaintenance/catibration—sector

mapping.

32 to 35

Band n reserved sector starting address. This
is the default value used by the drive for
reserved sector mapping.
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Table 7 - (concluded)

Byte Length
number (bytes) Band record description

36 to 39 4 Band n user data starting address. This is
the default value used by the drive for user
sector mapping.

124" LRA" SE } B 0

4
[«
[y
[«
F
(3 §)
F

between this address and the end of the band
are not addressable by the drive.

44 €0 _47 4 Band n last address formatted, the address of
the last trailer sector.

48 to 51 4 Band n number of guaranteed user sectors.
This is the default value used by the drive
for logical address mapping (i.e., how many
user)]ogica] addresses get mapped to this
band) .

52 to 55 4 Band n number of guaranteed available sectors
for drive (from first available drive address
torthe "train start address", minus the number
of start of life defects, minus anticipated
growth/defects. This indicates to the drive
how many’sectors it can anticipate to
successfully write in this band. From this,
the drive cdn_decide how to allocate
calibration sectors, reserved sectors and user
data sectors.

56 to 59 4 Outer radius of band h expressed as the number
of tenths of micrometers, truncated off to
integer.

60 to 63 4 Inner radius of band n expressed as the number
of tenths of micrometers, truncated off to
integer.

64 to 111 | 48 Reserved for manufacturers'use.

112 to 115| 4 Band n maintenance/calibration starting’ addres
This is the default value used by the drive-fo
maintenance/calibration sector mapping at the

R4

inner band diameter. If these bytes are set to
all ZEROs, there is no inner diameter test area.

116 to 127 12 Reserved

128 Bytes per band or 640 bytes total for a band record

The total number of bytes for the sector header and the band record is 768 bytes. The bytes
768 to 1023 are reserved.
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Table 8 - Bad Sector Map format

Field name Byte Length| Function
Number

BSMHEADER 0-15 16 To present the index to the start of
data for each band.

BSM HEADER has the five subfields given
below.

(INDEXO) 0-1 2 The relative address index from this
sector to the header for Band O.

(INDEX1) 2-3 2 The relative address index from this
sector to the header for Band 1.

(INDEX2) 4-5 2 The relative address index from this
sector to the header for Band 2.

(INDEX3) 6-7 2 The relative address index from this
sector to the header for Band 3.

(INDEX4) 8-9 2 The relative address index from this
sector to the header for Band 4.

RESERVED 10-15 6 Reserved.

BANDHEADER 16-23 8 Counts,of the number of sectors and
records /in the Bad Sector Map.
BANDHEADER has the two subfields listed
below. :

(SECCOUNT) 16-19 4 Count of the number of sectors used
by the current band:

(PEFCOUNT) 20-23 4 Count of the number of defective sectors
on the current band. This-count indicates
the total number of BADSECADD records.

BADSECADD 24-27 4 Absolute address of a bad
sector. This field is repeated ‘for
every defective sector in the band.

NOTE 1 - The field BADSECADD is repeated for each defective sector in the band. It is a sequential listing of all

defective sectors. IT is likely zse repeated BADSECADD Tecords w P COTTIgUOUSly Severat sequentia

sectors.
NOTE 2 - No defective sectors shall be skipped within the Bad Sector Maps.

NOTE 3 - The Bad Sector Map shall be located near the start of each band as defined by the contents of the disk
Identification Sector. Each Bad Sector Map (in each band) will contain information about all sectors of that
surface of the optical disk that are bad.
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NOTE 4 - The record BSMHEADER will appear at the start of each Bad Sector Map and before each bandheader.
It is the first record of the sector pointed to by the disk Ildentification Sector.

NOTE 5 - The BSM does not necessarily have to be written contiguously. There can be blank sectors preceding
the BANDHEADER'S. However, if the BSM is written contiguously then the values of the SECOUNT fields can
be computed from the INDEXi fields.
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Table 9 - Structure of the Bad Sector Map

BSMHEADER and BANDHEADER are records that always are at the start of a

band.

For each Bad Sector Map in a band:

(Sector number given in the

BSMHEADER
BANDHEADER
BADSECADD
*x

*
*

BADSECADD
BSMHEADER
BANDHEADER
BADSECADD
*

*
*

BADSECADD
BSMHEADER
BANDHEADER
BADSECADD
*

*
*

BADSECADD
BSMHEADER
BANDHEADER
BADSECADD
*

*
*

BADSECADD
BSMHEADER
BANDHEADER
BADSECADD
*

*
*

BADSECADD

(Band 0)

(Band 1)

(Band 2)

(Band 3)

(Band 4)

Identification Sector)
(sector index 0)

(sector index 1)

(sector index 2)

(sector index 3)

(sector index 4)
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Sector N

Sector O

Figure 26 - Band organization
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Theoretically
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2 um max separnation

i |
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Figure 27 - Track concentricity
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Figure 28 - Track runout
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Bit cells | 0 1 2 3 4 5 6 7

AM O S N A N
(DM-M)
Note: Pits are formed on the disk when address
mark O appears in a high state
Transition
diagram
(MFM)  Channel bits 0100001 001000010

Bit cells 0 1 2 3 4 5 6 7

I A R E N N

A 1 A I S N
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Trans{tibn [ P R S
diagram

(MFM) Channel bits 0010000100000101
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(MFM)  Channel bits 01 00000010000010
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(MFM)  Channel bits 0010100000010101
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Figure 33 - Address mark definition
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Annex A
(normative)

Definition of air cleanliness of class 100 000

A.l

A2

Classification

Classification of air cleanliness is based on particle count with a maximum allowable

number of

specified minimum sized particles per unit volume and on statistical average particle size

distribution.

Definition of class 100 000

The particl¢ count shall not exceed a total of 3 500 000 particles per cubic meter of
and larger. The statistical average particle size distribution is given in figure A.1. C
means that 3 500/000 particles per cubic meter of a size 0,5 pm are allowed, but
particles per cubic ‘meter of size 4,0 pm.
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[¢]

?
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jize 0,5 pm
100 000
ly 35 000

Particle size (um) ——————-— >

Figure A.1
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B.1

Annex B
(informative)

Recommendation for transportation

The optical disk cartridge should be transported in a shipping package agreed upon by the user

and the supplier.

B.2

B.3

The [transportation period should not exceed 14 consecutive days.

The [optical disk cartridge within its agreed upon shipping package should not be exposed outside

the followinig environmental conditions during the transportation period.

B4

B.S

Temperature -20 °Cto 55 °C
Relative humidity 5% to 90%

Wet bulb temperature 29 °C maximum
Atmospheric pressure 75 kPa to 110 kPa
[Femperature gradient 20 °C/h max.
Relative humidity gradient 10 %/h max.

No ¢ondensation on or in the optical disk cartridge should occur.

The|optical disk cartridge exposed to these conditions should be in the operating environment at

least two hqurs before use.
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Annex C
(normative)

Mechanical test method

C1

Unless otherwise specified, tests and measurements made on the optical disk cartridge to
requitements of this International Standard shall be carried out under the following conditions:

C.2

C.3

Testing environment

Temperature 23°C +t2°C
Relative humidity 45 % to 55 %
Atmospheric pressure 75 kPa to 110 kPa
Conditioning before testing 48 h minimum

No condensationyon or within the disk shall be allowed to occur.

check the

Measurement preci§ion shall conform to the following description of the Performancg-Tolerance

Ratio (P/T) where P/T-< 0,2:

60
PT =
tolerance
where:
O = measurement standard deviation

tolerance = specification upper bound minus;specification lower bound

Mechanical test conditions

a) The surface of the support sleeve which contacts the optical disk at datum target
testing, shall have a maximum peak-to-peak physical displacement perpendicular to
target A1l of 0,0025 mm.

Al during
the datum

b) A clamping force F1 smaller than 125 N shall be applied unifermly over the clamping zone.

¢) A typical mechanical clamping method is shown in figure C.1

- The centring cone angle (AB) shall be 10° *+ 1°.
- The centring cone force (F2) shall be 156 N £ 2,2 N.

Test procedures

Accepted industry practice shall be used to measure dimensional and physical characteristics unless
otherwise specified.
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Detail A-A

Aluminum substrate 1.2 mm substrate
with integral hub protective layer

Figure C.1 - Mechanical test conditions
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Annex D
(normative)

Imbalance test method

D.1 Introduction

Imbalance of the disk can cause excessive radial runout and corrupt linear velocity uniformity.
imbalance of the disk requires the use of commonly available dynamic balancing equipment.

D.2 Test/Procedure

Imbalance testing should be conducted at the highest intended operating angular velocity for thg

Testing the

system,
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