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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 362: Mutimedia commands-2 (MMC-2)
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ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the

gpecialized system for worldwide standardization. National bodies that are members of ISO or IEC particip3
the development of International Standards through technical committees established by the respg
drganization to deal with particular fields of technical activity. ISO and IEC technical committees cattaborg
flelds of mutual interest. Other international organizations, governmental and non-governmental, in)liaison
IO and IEC, also take part in the work.

Ip the field of information technology, ISO and IEC have established a joint technical committee;/ISO/IEC J7
Draft International Standards adopted by the joint technical committee are circulated to natienat’bodies for v(
Rublication as an International Standard requires approval by at least 75 % of the nationalbodies casting a vg
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Il users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual ex
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Attention is drawn to the normative references cited in this publication. Use of the referenced publicatio
indispensable for the correct application of this publication.
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ISO/IEC 14776 consists of the following parts, under the general title Information technology —
Small computer system interface (SCSI):
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Parf232—Serratbus protoco-2(SBP-2)

Parf 321: Block commands (SBC)

Parf 322: Block commands-2 (SBC-2)

Parf 326: Stream commands (SSC)

Parf 341: Controller commands (SCC)

Parf 342: Controller commands-2 (SCC-2)

Part 351: Medium changer commands (SMC)

Part 362: Multimedia commands-2 (MMC-2)

Parf 381: Optical memory card device commands (OMC)

Parf 411: Architecture model commands (SAM)
Parf 412: Architecture model-2 (SAM-2)
Parf 452: Primary commands-2 (SPC-2)
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INTRODUCTION

Requests for interpretation, suggestions for improvement and addenda or defect reports are
welcome. They should be sent to IEC Central Office, see address on the title page.
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 362: Mutimedia commands-2 (MMC-2)

1 Scope

This part of ISO/IEC 14776 defines the SCSI command set extensions to access multimedia

fea

2 1

2.1

2.1,

commands specified within this standard define standard access and control\of th
ures of the device that are used in multimedia applications.

ss a wide variety of environments for which a SCSI command mapping and deli

ormance Serial Bus, Serial Storage Architecture and ATA/ATAPI.

command set gives and/or enables the following.

A definition of the command formats and functions independently of deliyv
brotocol/signalling or transport mechanism. Architectdral constraints regarding comm)|

ransport.
bpplications.

drives, optical media drives and other devices can be added to the system wit
fequiring modifications to generic System hardware and software. Provision is madeg
he addition of special Features -and functions through the use of vendor-specific opti
Reserved Opcodes are provided for future standardization.

Provides compatibility suchta way that properly conforming ISO/IEC 9316 devices
nter-operate with subsequent devices provided that the system engineering is corrg
Hone. SCSI protocol extensions are designed to be permissive of rejections by conforn
SO/IEC 9316 devices and thus allow the ISO/IEC 9316 device to continue opera
without requiring(the use of the extension.

References

Normative references

0\ <General

System software/firmware independence”’ across device classes. Thus, different :Lape

ose

SPC command set and its extensions are transport independent and may.be implemented

ery

cle has been defined. To date, these include Fibre Channel, SCSI Rarallel Interface, High

ery,
and

functions, over the various transports are addressed’in the document specific to the physical

Standardized access to common Featuresiof SCSI devices employed in multimgdia

out
for
DNS.

may
ctly
hing
tion

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

2.1.

1 Approved references

The following approved international and regional standards (ISO, IEC, CEN/CENELEC and
ITU-T) may be obtained from the international and regional organizations that control them.

IEC

60908, Audio recording — Compact disc digital audio system
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ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information
interchange

ISO/IEC 14776-232, Information technology — Small Computer System Interface (SCSI) —

Part 232: Serial Bus Protocol-2 (SBP-2)

INCITS.325:1998]

ISO/IEC 14776-321, Information technology — Small Computer System Interface-3 (SCSI-3) —

Part 321: Block commands (SBC)

[NCITS.306:1998]

ISO/IEC 10149, Information technology — Data interchange on read-only 120 mm optical data
discs (CD-ROM)

ISO

2.1,

At the time of publication, the following referenced standards were still under developm

For
rele

ISO
Par

2.2
The

AN
(R2

AN

AN{
Ext

3 1

3.0
Cer

3901, Information and documentation — International Standard Recording Code (ISRC

2 References under development

information on the current status of the document, or regarding availability, contact
vant standards body or other organization as indicated.

IEC 14776-351, Information technology — Small Computer Sy'stem Interface (SCSI) —
351: SCSI-3 Medium Changer Commands (SMC) [X3T10/099

Other references

following standards and specifications were alsaconsulted.

b1 INCITS 269-1996, Information technology -~SCSI-3 Fibre Channel protocol (FCP),
001)

b1 INCITS 301-1997, Information technology — SCSI-3 Primary Commands (SPC), (R20

b1 INCITS 317-1998, Information™ Technology — AT Attachment with Packet Inter
bnsion (ATA/ATAPI-4), (R2003)

Definitions, abbreviations and acronyms

General

ain words_and terms used in this standard have a specific meaning beyond the noi

int
nor

e glossary or in the text where they first appear. Lower case is used for words having
al English meaning.

Enj;ljsh meaning and are indicated in upper case. These words and terms are defined either

ent.
the

b-D]

02)

face

mal

the

3.1

3.1.
abs

DefiTrti -

1
olute MSF field

See 3.1.65.

3.1.

2

algorithm type
refers to various copy protection techniques
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3.1.3
appendable disc

if the last non-empty session contains a pointer to the next possible session, then the disc is

appendable

3.1.4
ATA (AT attachment)

ATA defines the physical, electrical, transport and command protocols for the internal

attachment of block storage devices [NCITS 317:1998]

3.15

ATAPI (AT attachment packet interface)
An |extension of the ATA interface that permits the use of command descriptori\blo

ber system used on the physical CD media

Numbers using this notation have the 'béd" suffix attached. A byte has two four-bit va
each with a value from 0 to 9. The maximum value is 99bcd (99 decimal).

3.19
boqgtable CD
CD [capable of providing boot-records

3.1/10
bordered area
recorded area of DVD-R media

Seq 4.3.3.2.

3.111
BCA (burst cutting area)
proyides a unique physical identification mark for individual DVD medium

Cks.

ues

This area is not directly addressable by the user.

3.1.12
C/DVD media
media that conform to the CD or DVD specifications

3.1.13
challenge key
data used during an authentication key exchange process
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3.1.14
CDB (command descriptor block)
structure used to communicate commands from an Initiator to C/DVD Logical Units

3.1.15
command packet
structure used to communicate commands from an Initiator to a C/DVD device

See 3.1.14.

3.1.16
complete session
sespion that contains a completed (written) Lead-in and Lead-out area

In QVD-R a complete session contains a completed Border-in and a Border-out.

31017
CD{DA (compact disc digital audio system)
[se¢ IEC 60908]

3.118
CD [(compact disc)
famijily of related optical storage media

3.119
CD4{ROM (compact disc read only memory)
a CP-ROM stores digitized audio and digital data

CD{ROM is used to describe media with digital data rather than discs that encode audio gnly.
[ISQ/IEC 10149]

3.1.]20

CD [control field
4-bit field in the Q Sub-channel data.indicating the type of information encoded on the curfent
track

Indicates audio versus data, and the type of audio encoding, etc. The control field is also
found in the table of contents\entries.

3.1.21
CD |data mode
byt¢ in the header'ef CD data sectors

CD |data mode€)indicates if data is present and if layered error correction information is present

3.1.22
CD4RW (CD rewritable)
a CDthat can he re-written

3.1.23
CD-R (CD recordable)
a CD that can be written only once

3.1.24
CD R/RW
a CD-R or a CD-RW or both

3.1.25
CD-text
method for storing text information on CD-DA disc
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3.1.26
CIRC (cross interleaved reed-solomon code)
error detection and correction technique used on a CD

The CIRC bytes are present in all CD modes. The error correction procedure that uses
CIRC bytes is referred to as the CIRC based algorithm

3.1.27
defect management
method for providing apparent error free media

the

3.128
dirgct-overwrite
prog¢ess or capability of writing over previously written data without an erase cycle

3.1[29
dis¢ key
valye used during the scrambling process of the title key data on DVD media

3.130
doyble sided
medium with two independently addressed sides

3.1.31
dudl layer
two|surfaces that can be accessed from the same side

On dual layer Discs the data is recorded using eithér OTP or PTP.

3.132
DVD
famijily of related optical storage media and Logical Units

3.133
DVD control area
the IDVD Control area is comprised of 192 ECC blocks in the Lead-in Area of a DVD med

um.

The| content of 16 sectors in gach block is repeated 192 times. This area contains information

congerning the disc

3.134

DVD disc manufacturing information

the |IDVD Dise’Manufacturing Information is recorded in the DVD Control Area and cont
information(supplied by the disc manufacturer

3.135
DVD_ECC-block

Rins

self-contained block of data and error correction codes that are grouped into a sequential

series of 16 DVD sectors

3.1.36
DVD-R (DVD recordable)
DVD medium that can be written once [DVD-R]

3.1.37
DVD-RAM (DVD-random access memory)
DVD that can be re-written
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3.1.38
DVD-ROM (DVD-read only memory)

standardized medium defined by the DVD specification for recording digital data, including

digital video movie data

3.1.39
DVD+RW (DVD rewritable)
DVD that can be re-written

\

i J
confrolled by the EAN Council located at Rue des Colonies, 54-BTE8, 1000 Brussels, Belgium

8 bit to 14 bit modulation

3.144
field
grolip of two or more contiguous bits

Fields containing only one bit are referred.tovas the “named” bit instead of the “named” field.
3.1.45

fixed packet track

track that contains a TDB indicating that the track is a fixed track and has user packets pf a
fixef size specified in the TDB

3.1.446

format

arrgngement or layout/of information on a medium

3.1.47

frame

sector on<Eb media. Also the F field unit of a MSF CD address. The smallest addressable [unit
3.1.48

hex

indicates a binary value represented in base 16
This value may extend across multiple bytes.

3.1.49
hold track state

when a C/DVD device enters the hold track state the optical pick-up is maintained at an

approximately constant radial position on the media
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50

4-byte field in the header of DVD sectors that contains sector information and a physical
sector number

3.1.
IED

51
(ID error detection)

code for detecting errors in an ID field

3.1

on

The
cod
The
adjd
disg

of the data area-in layer 1 of OTP (Opposite Track Path) disc.

{54

{55

56
leadl-out

LA 4 )

ivision of a track

rded information is in layers as seen from one side of a DVD disc. There are single jJand
layer discs

-in

D media, the area that contains the TOC data andprecedes each program area
main channel in the Lead-in area contains audio or data null information. This aregp is
d as track zero. The Q Sub-channel in this.area is coded with the Table of Contents
mation.
DVD Lead-in area is the area comprising’physical sectors 1,2 mm wide or more adja¢ent
e inside of the Data area. The area“contains the Control data and precedes the Data

CD media, the area that follows each program area

main channel in the-Léad-out area contains audio or data null information. This areja is
ed as track AAh.
DVD Lead-out( area is the area comprising physical sectors 1,0 mm wide or more
cent to the outside of the data area in single layered disc for PTP (Parallel Track Pgth)
. Or, it is thearea comprising physical sectors 1,2 mm wide or more adjacent to the ingide

3.1,
L-E

57
C.(layered error correction)

secona fevel or error correction used on LU data

3.1.

58

logical block

an i

3.1.

nitiator addressable unit of data

59

LBA (logical block address)

defi

nes a mapping mode to a linear address space
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60

logical unit
physical or virtual peripheral device addressable through a target

3.1.

61

LUN (logical unit number)

add

3.1.

ress of a Logical Unit

62

magazine

' L U H o Y
mul Pre—arscChanger—untt

3.1.63

me
a si

3.1,

are
Are

3.1.
MS
the
meq

As
unit]

mitldle area

ium
ngle disc

64

comprising physical sectors 1,0 mm wide or more adjacent to the outside of the Data
b in OTP (Opposite Track Path) disc on both layers of DVD media

65

F address (minute/second/frame)
physical address, expressed as a sector count relative to either the beginning of|the
ium (absolute) or to the beginning of the current track (relative)

jefined by the CD standards, each F field unit4s one sector; each S field unit is 75 F field
5; each M field unit is 60 S field units. Valid:contents of F fields are binary values from 0
ugh 74. Valid contents of S fields are binary values from 0 through 59. Valid contents of

Val

3.1,

ot

dua

3.1.

ields are binary values from 0 through 74.

(optimum power calibration)
edure performed by the devicé_to calibrate laser power

es from this calibration are used for subsequent write operation.

67
(opposite track path)
layer disc that-has a Lead-in, two separated user areas, Lead-out and a Middle area

69

PTP (parallel track path)
a dual layer disc that has a Lead-in, user area and Lead-out in each layer respectively

The

3.1.
pac

ID sector number of both layers increases to the Lead-out in parallel.

70
ket

set of recorded link, run-in, data and run-out blocks

A typical packet is shown in Figure 11.
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3.1.711
packet size
the number of Data Blocks in a packet

3.1.72

packet track

track written as a concatenation of a pre-gap, written as one or two packets and some
zero number of user packets

3.1.73

non-

physical-sectorntmbet

unique address assigned to a physical location; it is not modifiable

3.1J]74
post-gap
transition area located at the end of a data track

3.1)75

prergap
transition area located at the beginning of a data track

3.1)76
program area(s)
a logical address space

31577
PMA (program memory area)
confains information about the recordings on axtecordable disc

3.1)78
regjonal code
valye used to identify one or more regions of the world

Curfently there are six regions defined.

3.1J79
regjon playback control'(RPC)
limits the playback of B\/D-ROM content to specific regions of the world

3.1,80
tive MSF field

logical subdivision of a DVD-R, similar to a Track on CD
See 4.3.3.1.

3.1.82
scramble flag
indication that there is scrambled data on the media
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3.1.83
sector
in the case of CD media, Sector refers to the data contained in one frame

in the case of DVD media, Sector is the smallest user addressable part of the media. The user
data contained within a sector is 2 048 bytes
NOTE In IEC/ISO 10149 the term block is used for this unit.

3.1.84
session
a contiguous area of the disc that contains a Lead-in, a Program Area and a Lead-out

Thel Sub-channel area has eight parts called P, Q, R, S~F, U, V and W. The Q Sub-channel

addresses. The data rate of each Sub-channel (Pi Q, etc.) is 1/192nd of that of the main

a logical sub-division of the media

3.1.92
track at once
when a track, including its pre-gap, is written as a single packet

3.1.93
track relative logical address
value used to address logical blocks relative to the beginning of a track
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3.1.94
transition area
sectors at the beginning or end of tracks

For example: Pause Area, Pre-Gap, Lead-out, Post-Gap.

3.1.95
UPC (uniform product code)
barcode, controlled by the UPC Council (see bibliography)

3.1.96
user packet
packet that contains only user data blocks as the data blocks

Usgr data blocks consist of data transferred to the device during a write command.

3.197
wrifable disc
disq that is blank, appendable, or contains an incomplete session

3.1)98
yellow book
[seg ISO/IEC 10149]

3.2| Conventions

Var|ous conventions are used throughout this standard and are identified in this subclause

3.2/1
Error codes

Redommended error code tables defined-within each command subclause use the following:
- erfors shown in mixed case indicate\that all errors, in that class, are valid;

- erfors shown in uppercase refer«to’ the identified specific error condition.

3.22
Degimal values

Numbers that are not-imimediately followed by lowercase “b”, “h” or “bcd” are decimal valugs.
Numbers immediately followed by lowercase “b” (xxb) are binary values.

Numbers immediately followed by lowercase “h” (xxh) are hexadecimal values.

Numbers immediately followed by lowercase “bcd” (xxbcd) are binary coded decimal values.

3.3| Keywords

Several keywords are used to differentiate between levels of requirements and options, as
listed below.

3.31

expected

A keyword used to describe the behaviour of the hardware or software in the design models
assumed by this standard. Other hardware and software design models may also be
implemented.

3.3.2
may
A keyword that indicates flexibility of choice with no implied preference.
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3.3.3

shall

A keyword indicating a mandatory requirement. Designers are required to implement all such
mandatory requirements to ensure interoperability with other standard conforming products.

3.34

should

A keyword indicating flexibility of choice with a strongly preferred alternative. Equivalent to
the phrase, “it is recommended.”

3.3,5
obsolete
A kpyword indicating items that were defined in prior versions of this standard and that|are
intended to be removed from future versions of this standard.

3.3,
mandatory
A keyword indicating items required to be implemented as defined by this standard.

3.3.

optjonal

A keyword that describes features that are not required for compliance to this standlard.
However, if any optional feature defined is implemented, it Shall be implemented as defined

rved
A keyword referring to bits, bytes, words, fields'and code values that are set-aside for fufure
standardization. Their use and interpretationomay be specified by future extensions to this or
othg¢r standards. A reserved bit , byte, word, or field shall be set to zero or in accordance ith
any| future extension to this standard.«The recipient shall not check reserved bits, bytes,
worfs or fields. Receipt of reserved code values in defined fields shall be treated as an error.

4 C/DVD models

4.1| General

Thel following subclauses provide an overview of the operations and functionality of all|CD
and|DVD types.

4.1]1 CD address reporting formats (MSF bit)

Several CD>commands can report addresses either in logical block address or in MSF fojmat
(seg Table 1). The READ HEADER, READ SUB-CHANNEL and READ TOC/PMA/ATIP commands
havg'this Feature.

An MSF bit of zero, in the above listed commands, requests that the logical block address
format be used for the CD absolute address field or for the offset from the beginning of the
current track expressed as a number of logical blocks in a CD-ROM track relative address
field. This track relative logical block address (TRLBA) value is reported as a negative value
in twos-complement notation for transition areas that have decreasing MSF encoded relative
addresses.

An MSF bit of one, in the above listed commands, requests that the MSF format be used for
these fields. In certain transition areas, the relative MSF addresses are decreasing positive
values. The absolute MSF addresses are always increasing positive values.


https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

14776-362 © ISO/IEC:2006(E) - 33 -

Table 1 — MSF address format

Bit 7 6 5 4 3 2 1 0
Byte
0 Reserved
1 M field
2 S field
3 F field

Thel M, S and F fields are expressed as binary numbers. The values match those.on|the
media, except for the encoding.

NOTE For a logical block size of 512 bytes, the MSF address returned is that for the physical block|containing the
spedified logical blocks.

412 Logical blocks

Blo¢ks of data are stored on the medium along with additional information that the Lodical
Unif{ uses to manage the storage and retrieval. The format of the additional informatiop is
unique and is hidden from the Initiator during normal read or write’operations. This additipnal
information is often used to identify the physical location of the-blocks of data and the addfess
of the logical block and to provide protection against the lossCef-User data.

Thel address of the first logical block is zero. The address of the last logical block is [f-1],
whdgre [n] is the number of logical blocks availabley'on the medium. A READ CAPAQITY
conmand may be issued to determine the value of\[n-1]. If a command is issued that requests
accgss to a logical block not within the capacity of the medium, the command shall be
terminated with CHECK CONDITION status and'the sense key set to ILLEGAL REQUEST jand
addjtional sense code set to LOGICAL BLOCK ADDRESS OUT OF RANGE.

Thel number of bytes of data contained,in a logical block is known as the block length. Hach
logifal block has a block length asseciated with it. The block descriptor in the MODE SENSE
data describes the block length that is used on the medium. Note that the block descriptor
shall not be present for an ATAPI C/DVD Logical Unit. In addition the Block Descriptor for
SC$I Logical Units has beennmade Obsolete in this standard.

Thel location of a logical.block on the medium is not required to have a specific relationshijp to
the [location of any other logical block. However, in a typical Logical Unit the logical blocks|are
locgted in an ascending order. The time to access the logical block at address [x] and then
the [logical blockat.address [x+1] need not be less than time to access [x] and then [x+100].

4.13 Data'cache

Some/ Logical Units implement cache memory. A cache memory is usually an areg of
temporary storage in the Logical Unit with a fast access time that is used to enhgnce
performance. It exists separately from the blocks of data stored and is normally not directly
addressable by the Initiator. Use of cache memory for write or read operations typically
reduces the access time to a logical block and can increase the overall data throughput.

During read operations, the Logical Unit uses the cache memory to store blocks of data that
the Initiator may request at some future time. The algorithm used to manage the cache
memory is not part of this specification. However, parameters are provided to advise the
Logical Unit about future requests or to restrict the use of cache memory for a particular
request.

Sometimes the Initiator may request that the blocks of data read from the medium instead of
from the cache memory. The force unit access (FUA) bit is used to indicate that the Logical
Unit shall access the physical medium. For a write operation, setting FUA to one causes the
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Logical Unit to complete the data write to the physical medium before completing the
command. For a read operation, setting FUA to one causes the logical blocks to be retrieved
from the physical medium.

Commands may be implemented by the Logical Unit that allow the Initiator to control other
behaviour of the cache memory:

e The MODE SENSE (10) Command defines a page for the control of cache behaviour and
handles certain basic elements of cache replacement algorithms.

e The SYNCHRONIZE CACHE Command is used by the Initiator to guarantee that data in
he cache has been moved to the media

414 RESETS

4.14.1 General
Within this standard there are three resets identified. These resets are namead;

e Power-On Reset
e Hard Reset
e DPevice Reset

Thesse resets are defined differently in different parts of\1SO/IEC 14776. For this pant of
ISOYIEC 14776 the following definitions apply

4.144.2 Power-on reset

When power is applied, the device executes akseries of electrical circuitry diagnostics, regets
Logjcal Unit specific parameters (mode pages) to default values and if media are presfent,
may spin up and make the Logical Unit ready for use. In addition, power management and|key
mamnagement are reset to their default states.

4.144.3 Hard reset

For|each physical interface the detection of Hard Reset is different. The device executgs a
series of electrical circuitrysdiagnostics, resets Logical Unit specific parameters (mode pages)
to default values, and_ifimedia are present, may spin up and make the Logical Unit ready for
usel In addition powerimanagement and key management are reset to their default stdtes.
Thel behaviour of theLogical Unit when Hard Reset is received is the same as for Powef-On
Resdet.

Harfd Reset.is/used to reset devices or even a whole interface bus, not individual Logical Units

4.144.4" Device reset

For each physical interface the detection of Device Reset is different. The Device Reset is
used to bring a non-responding Logical Unit into an operable state. Device Reset is different
from Power-On or Hard Reset. With the Device Reset the parameters being used by the
Logical Unit are not set to the defaults. In some cases this may not be possible and the
Logical Unit may need to reset to the default conditions. If a reset to default conditions occurs
as a result of a Device Reset, a Unit Attention and Power Management Event Notification
shall be generated. Logical Unit should:

e reset Initiator interface circuitry;
e perform hardware initialization and device-internal diagnostics, only if necessary;

e not revert to the default conditions, Logical Unit Number or TOC information;
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e stay in the current Power State;
e make sure that persistent Prevent state remains unchanged,;

e make sure that the key management is reset to the default state.

4.1.5 Error reporting

If any of the conditions in Table 2 occur during the execution of a command, the target shall
return CHECK CONDITION status. The appropriate sense key and additional sense code
should be set. The following list illustrates some error conditions and the applicable sense
keys. The list does not provide an exhaustive enumeration of all conditions that may cause
the |CHECK CONDITION status.

Table 2 — Sense key responses for error reporting

Condition Sense Key
Invalid Logical Block Address ILLEGAL REQUEST
Unsupported option requested ILLEGAL REQUEST
Attempt to read a blank block ILLEGAL REQUEST
Attempt to play a data block as audio ILLEGAL REQUEST

Target reset or medium change since last command UNIT ATTENTION

Self-diagnostic failed HARDWARE ERROR

Un-recovered read error MEDIUM ERROR/HARDWARE ERROR
Recovered read error RECOVERED ERROR

Overrun or other error that might be resolved by ABORTED COMMAND

repeating the command

In the case of an invalid logical block address, the sense data information field shall be set to
the |ogical block address of the first invalid address.

In the case of an attempt to.read a blank or previously unwritten block, the sense data
information field shall be set:tosthe logical block address of the first blank block encountefed.
The| data read up to that block shall be transferred.

There are other spegialerror situations for CD devices. In the following cases the sense|key
shall be set to ILLEGAL REQUEST and the additional sense code set to END OF U$ER
AREA ENCOUNTERED ON THIS TRACK:

a) p pre-gapiarea is encountered (i.e. a block with index equal to 0);
b) B post:gap area is encountered;

c) helinformation type (data versus audio) changes.

When the command is other than an audio playback operation, the command shall be
terminated with CHECK CONDITION status if the Logical Block Address requested is not
within a data track. The sense key shall be set to ILLEGAL REQUEST and the additional
sense code set to ILLEGAL MODE FOR THIS TRACK. This applies to audio and audio-
combined media.

4.1.6 Deferred errors

Error code 71h (deferred error) indicates that the CHECK CONDITION status returned is the
result of an error or exception condition that occurred during execution of a previous
command for which GOOD status has already been returned. Such commands are associated
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with use of the immediate bit , with some forms of caching. C/DVD Logical Units that
implement these Features shall implement deferred error reporting.

A deferred error may be indicated by returning CHECK CONDITION status to the Initiator as
described below. The subsequent execution of a REQUEST SENSE command shall return the
deferred error sense information.

If an I/O Command terminates with CHECK CONDITION status and the subsequent sense
data returns a deferred error, that I/O command shall not have been executed. After the
C/DVD Logical Unit detects a deferred error condition on a Logical Unit, it shall return a

deferrederroraccording-to-therutesdeseribedbetow—m————————————————————————————

a) |f a deferred error can be recovered with no external system intervention, a deferred drror
ndication shall not be posted unless required by the error handling parameters of|the
MODE SELECT command. The occurrence of the error may be logged if statistical or grror
ogging is supported;

b) |f a deferred error can be associated with a particular function or a particular subsdt of
Hata and the error is either un-recovered or required to be reported by the mode
parameters, a deferred error indication shall be returned to the Initiator.

Deferred errors may indicate that an operation was unsuccessful long after the commland
performing the data transfer returned GOOD status. If data~that cannot be replicated or
recgvered from other sources is being stored using bufferedCwrite operations, synchronization
commands should be performed before the critical data is ‘destroyed in the Initiator. This is
necessary to be sure that recovery actions can be taken if deferred errors do occur in|the
stoning of the data.

4.1[7 Removable medium

A djsc has an attribute of being mounted or-de-mounted on a suitable transport mechanism. A
disq is mounted when the Logical Unit is capable of performing read operations to the medium. A
moynted disc may not be accessible;by an Initiator, if it has been reserved by another
Initiptor. A disc is de-mounted at any‘other time (e.g. during loading, unloading or storage)|

An |nitiator may check whether ‘a-disc is mounted by issuing a TEST UNIT READY command. In
addjtion, there now exists a MEDIA STATUS NOTIFICATION Feature. This allows the Initiator to
preyent the removal of any media, as well as sensing requests from the user to remove media

Thel PREVENT ALLOW:MEDIUM REMOVAL command allows an Initiator to restrict the|de-
moynting of the disc.;Fhis is useful in maintaining system integrity. If the Logical Unit implemgnts
cache memory, itishall ensure that all logical blocks of the medium contain the most recent gata
priof to permitting*de-mounting of the disc. If the Initiator issues a START STOP UNIT commnjand
to ¢ject the—disc and is prevented from de-mounting by the PREVENT ALLOW MEDJUM
REMOVAlL-eommand, the START STOP unit command is rejected by the Logical Unit.

Whenthe Persistent Prevent state is entered, the media shall remain locked in the Logical
Unitg, ; urs.
The Persistent Prevent state shall be maintained after the eject request. New media that is
inserted into the Logical Unit shall be locked in the Logical Unit after the Logical Unit reports
the NEW MEDIA event. Prior to reporting the NEW MEDIA event, the Logical Unit may eject
media without an explicit eject command from the Initiator. This allows the user to remove
incorrectly inserted media without having to wait for Initiator intervention.

While in the Persistent prevent state, the Logical Unit shall generate Events upon receipt of a
User Eject request. The Logical Unit shall not eject the media on receipt of these requests, if
the Logical Unit has already reported a NEW MEDIA event for this media. When the Initiator
receives the Eject Request and determines that it is safe to eject the medium, an eject
command will be issued, at that time the Logical Unit shall eject the medium.
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The Logical Unit shall only generate GET EVENT/STATUS NOTIFICATION (EJECT
REQUEST) events after reporting a GET EVENT/STATUS NOTIFICATION (NEW MEDIA)
event and prior to reporting a GET EVENT/STATUS NOTIFICATION (MEDIA REMOVAL)
event for the given media.

To maintain compatibility with existing BIOS implementations and operating systems, the
Logical Unit shall default to Persistent Prevent disabled. When the Initiator enables the
support using the PREVENT ALLOW command, the Logical Unit shall respond as described in
this specification. When the Initiator disables this Feature, the Logical Unit shall default to
normal operating modes. A power on or hard reset shall cause the Logical Unit to the default
Persistent Prevent state.

If the Logical Unit is unable to maintain media status information across a reset or~pgwer
cycle, the Logical Unit shall generate a NEW MEDIA event.

Commands shall be processed exactly the same as they would be if Persistent-RPrevent was
not|enabled. For compatibility reasons, UNIT ATTENTION status conditions)shall still be
retyrned. However, the Logical Unit shall not return the UNIT ATTENTION(status on a GET
EVENT/STATUS NOTIFICATION command. For example, if the user inserts a new medium
and| the Logical Unit is accessed with a command, the CHECK CONDITION with UNIT
ATTENTION shall be reported, but the Logical Unit shall also repert the NEW MEDIA Eyent
with the next available GET EVENT/STATUS NOTIFICATION (Media Status) command.

4.2 CD device model

4.210 General

Thel CD device model is driven by the CD media organization and data formats.

4.2/1 Recorded CD media structure

4.2(1.0 General

A CP medium is an 80 mm or 120 mm disc with a continuously recorded physical track beginhing
neaf a diameter of 50 mm and spiraling outward to a diameter near 78 mm or 118 mm.

4.201.1 CD Frame structure

Datp is recorded in a continuous stream of Small Frames. Each byte of a Small Framg is
encpded with an 8 bit t0\14 bit modulation (EFM) code. Three merging bits are appended. [The
merging bits are chosen to provide minimum low-frequency signal content and optimize pHase
locH loop performance. Each Small Frame consists of 588 EFM bits (see Table 3). A Small
Frame is defingdiin Table 3.

Table 3 — Small Frame layout and definition

wsyn- 1 byte of Sub- 12 bytes of main 4 bytes of CIRC 12 bytes of main 4 bytes of CIRC
chkenizaton harrel-data harrel-date < harrel-date <
pattern (14 + 3 bits) (12 x (14 + 3) bits | (4 x (14 + 3) bits) | (12 x (14 + 3) bits [ (4 x (14 + 3) bits)
(24 + 3 bits)
588 bits

A CD frame consists of 98 contiguous Small Frames. This yields 24 x 98 = 2 352 bytes of
main channel data per frame and 98 bytes of Sub-channel data per CD frame. A recorded CD
is a succession of CD frames. For audio, the bounds of a CD frame are defined by the Sub-
channel bytes and for data, they are determined by the sync bytes in the main channel data.

The 98 Sub-channel bytes are separated into 2 bytes of synchronization and 96 bytes of data.
Each CD frame begins with the first Sub-channel sync byte and ends with the 96th Sub-
channel data byte. A CD frame is constructed from Small Frames as shown in Table 4. This is
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a logical representation since Small Frames are physically interleaved. This means that
precise CD frame boundaries do not exist.

Table 4 — CD Frame Structure from Small Frames

F
R
A Small Frame 94 Sub-channel data byte 92 24 bytes main channel data
M Small Frame 95 Sub-channel data byte 93 24 bytes main channel data
E Small Frame 96 Sub-channel data byte 94 24 bytes main channel data
Small Frame 97 Sub-channel data byte 95 24 bytes main channel data
N Small Frame 98 Sub-channel data byte 96 24 bytes main channel data
F Small Frame 1 Sub-channel sync byte 1 24 bytes main channel data
R Small Frame 2 Sub-channel sync byte 2 24 bytes main channehdata
A Small Frame 3 Sub-channel data byte 1 24 bytes main chahnel data
M Small Frame 4 Sub-channel data byte 2 24 bytes main_channel data
E
N+1 Small Frame 97 Sub-channel data byte 95 24 pytes main channel data
Small Frame 98 Sub-channel data byte 96 24 bytes main channel data
F Small Frame 1 Sub-channel sync byte 1 24 bytes main channel data
R Small Frame 2 Sub-channel sync byte~2 24 bytes main channel data
A Small Frame 3 Sub-channel data byte 1 24 bytes main channel data
M Small Frame 4 Sub-channel data‘byte 2 24 bytes main channel data
E Small Frame 5 Sub-channel’data byte 3 24 bytes main channel data
N+2
4.211.2 Sub-channel
Eadh non-sync byte of Sub-channel is labeled according to bit position, as shown in Table[5.
Table 5 — Sub-Channel byte layout
Small Frame Sub-channel Byte
P Q R S T u \ w
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Over the 98 Small Frames, the Sub-channel is separated into bytes associated with the Sub-
channel letter. The Sub-channel sync bytes are not a part of Sub-channel data, so there are
96 bytes of Sub-channel. For example, the P Sub-channel is separated into bytes as shown in
Table 6.
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Table 6 — P-Sub-Channel Layout

Small Frame P bit P BYTE
1 SYNC 0 -
2 SYNC 1 -
3 7
4 6
5 5 0
6 4
7 3
8 2
9 1
10 0
11 7
12 6
13 5 1
14 4
15 3
16 2
17 1
18 0
91 7
92 6
93 5 "
94 4
95 3
96 2
97 1
98 0
Thel byte construction for Q Sub-channels is identical.
P and Q-Sub-channels provide information about the recording.
R-W_Sub-channel is defined only for audio tracks. It is most often unused and is set to zeros. When

used, it carries line graphics, MIDI Control or text. See 6.1.23, READ SUB-CHANNEL Command.

4.2.1.3 Physical track topology — Single session disc

CD players and readers follow the physical track by following the path of recorded EFM data.
When there is no EFM data, the player/reader is unable to follow the physical track.
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physical track is divided into 3 logical entities from the inner radius:
Lead-in Program Area Lead-out
Inner Radius Outer Radius

Figure 1 — Single session disc
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ead-in also contains the table of contents (TOC) for the disc’s Program Area.

PROGRAM AREA - This is also known as the user area of the disc. For example, onan a

CD,
LEA

this is where the music is recorded.

D-OUT — The Lead-out is a zone of protection from unrecorded areas(toward the di

outer edge.

4.2]2 Physical track topology — Multi-session disc

4.22.0 General
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CD-
meq
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ession is the recorded sequence: Lead-in, program, area, Lead-out. The multi-ses
Ws a single disc to have several concatenated sessions:

ROM devices are not typically capable of reading through unrecorded areas on
ium. The CD-ROM device needs EFM data in“aerder to find and stay in the physical tr
means that to ensure that a CD-ROM Logical Unit is capable of accessing all areas
gram Area, the Program Area needs the protection zones of Lead-in and Lead-out.

b recorded disc, sessions may appear as shown in Figure 2.

Session 1 Session 1 Session 1 “Session 2 Session 2 Session 2
Lead-in Program Lead-out Lead-in Program Lead-out
Area Area ..............
Last Last Last
Session Session Session
""""""" Lead-in Program Lead-out
Area

Figure 2 — Multi-session Recorded Disc
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rder torassure readability by CD-ROM Logical Units, the recording system should always
e thle session with the most recently added program area before attempting interchange.

The Program Area of the disc is divided into logically separated areas called tracks. There
shall be at least one track in the Program Area. There may be gaps between tracks, primarily
to provide a zone of digital silence between audio program selections. P Sub-channel is
reserved for identifying these transition areas between tracks. The normal value for P is 0.

Dur

ing a transition area, the value for P is 1.
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4.2.2.2 Frame addressing

CD was originally developed for playing digital audio that has two channels of 16-bit samples
at 44,1 kHz. The number of frames per second of play is 75:

4 bytes/samplex44 100 Samples/s = 176 400 bytes/s
176 400 bytes/s/2 352 bytes/frame = 75 frames/s

Given this, CD frames are addressed in terms of audio play time, i.e. Minute, Second and
Frame (MSF). The traditional value of 60 s per minute is followed.

Il ococ 2N an—adde ac—aart £ th CPh format—it ia i MO foroaot
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d digits per time unit. This limits the time addressing on the disc to 99bcd minutes:
esentation for a time based address is MM:SS:FF, where MM = minutes, SS =eéco
FF = frames.

ressing in the program area begins with 00:00:00. This advances up through,the Lead-
last frame in the Lead-in is 99:59:74 and decreases as the physjcal track is follo
ard the center of the disc. The Lead-in is typically 3 min to 4 min in length.

2.3 Q Sub-channel

te an audio CD frame has no address field built into.the " main channel, the addres

sing
The
nds,

out.

wved

S is

carified in the Q Sub-channel. Q Sub-channel may also‘carry information about the logical

stru
QS

cture of the disc, disc identification and music track identification. The general format
ub-channel record is shown in Table 7.

Table 7 — Q Sub-channel record format

of a

Field name Definitions
S0, $1 Sub-channel synchronization
CONTROL The Control Field has'4-bits that define the type of information in the frame:

00x0b = 2 audio,channels without pre-emphasis

00x1b = 2 audio channels with pre-emphasis of 50/15 ys
10x0b = 4 audio channels without pre-emphasis

10x1b = 4 audio channels with pre-emphasis of 50/15 ps
01x0b = BData track, recorded uninterrupted

01x1hb =-Data track, recorded increment

11Xxxb = reserved

xx0xb = digital copy prohibited

Xx1xb = digital copy permitted

The bits of the control field (except for the copy bit) may change during a pause
(X=00) of at least 2 s and during the Lead-in area only.

ADR 4 bits of identification for DATA-Q. This is also known as the Mode (ADR) Q.
DATA Q 72 bits of data
€RE A—4+6bit-EREfortheContro ABR=amdt BATA-Q Fretds—Omrthedisc the €EREbits

are inverted. The remainder has to be checked at zero.

Polynomial = P(X)=X16+X12+X5+1

Because the sync bits and the two bytes of CRC are overhead, the valid Q information length
is actually 10 bytes.
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4.2.2.4 Q Sub-channel in the Program Area

4.2.

2.4.0 General

During the program area 3 types of Q Sub-channel may be encountered, Mode-1 Q, Mode-2 Q or
Mode-3 Q.

ADR=1 (0001b) — Mode-1 Q

Mode-1 Q occupies at least 9 out of 10 successive CD frames. Mode-1 Q in the program area
is also referred to as current position Q. The Mode-1 Q format during data and audio tracks is

shopwr-r-Figure-3

ADR DATA-Q

0001 TNO | INDEX |[MIN  |SEC | FRAME |ZERO |AMIN | ASEC | AERAME

Figure 3 — Q Sub-channel Mode-1 Format recorded in Program)Area

TNO| = 01 to 99bcd is the track number

INDEX = 00 to 99bcd is the Index to TNO. An audio track{may be divided into up to
99 sections, identified by a non-zero index. Théfirst indexed area in a track
shall be 01. Most audio discs have only one,indexed area per track. The pre-
gap is the part of a track-to-track gap that.belongs to the following track. In a
track’s pre-gap, the track number is that«of_the following track and the INDEX
is 00.

MIN) SEC, FRAME = Is the relative time within the track encoded as 6 bcd digits. This is 00:00:00
at track start and advances through the track. During the pre-gap the time
decreases.

ZERD = 8 bits of zero (00000000b)

AMIIN, ASEC, AFRAME = Is the program area absglute time address expressed in 6 bcd digits.

Modg

ADR=2 (0010b) — Mode-2 Q

e-2 Q is optional. If Mode-2 Q is‘present, it shall occupy 1 out of each 100 succes

frames. The Mode-2 Q data format.iSsshown in Figure 4.

Sive

ADR] DATA-Q
001 N1 | N2 [ N3 | N4~{N5 [N6 [ N7 | N8 | N9 [N1 | N1 | N1 [N1 |ZERO AFRAME
0 1 2 3
Figure 4 — Q Sub-channel Mode-2 Format
Thel DATA-Qdield is 52 bits long, organized as 13 nibbles (N1 — N13), each carrying a single

bcd
doe
cod

digit. The resulting bcd string is the Media Catalog Number (MCN). The catalog nunmber
S not.€hange on a disc. In case no catalog number is encoded according to the UPC/E
e, N1~ N13 are all zero, or Mode-2 can be deleted from the disc.

FAN

The ZERO field contains 12 bits of zero (000000000000b).

AFRAME is as defined in Q Sub-channel Mode-1 (two bcd digits running from 00 to 74).
During the Lead-in (TNO = 00), these 8 bits are zero.
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4.2.2.4.1 ADR=3 (0011b) — Mode-3 Q

— 43 —

Mode-3 Q is optional. If Mode-3 is present, it occupies at least 1 out of 100 successive sub-
coding blocks. Mode-3 is used to give a unique number to an audio track. This is done by
means of the International Standard Recording Code (ISRC). The ISRC, as recorded on
the media, is defined in Figure 5. If no ISRC is used, Mode-3 shall be deleted. During the
Lead-in and Lead-out, Mode-3 is not present on the disc. The ISRC may only change
immediately after the Track Number (TNO) has been changed. The Mode-3 data format is

shown in Figure 5.

ADR DATA-Q

0011 11 12 13 |14

15 |0

0

16

17

18

19

110

111

112

ZERO

AFRAME

The Country-Code is given in fields 11 through 12, the owner-code in fields 13,t0 15. The

Figure 5 — Q Sub-channel, Mode-3 Format

ear

of recording in fields 16 to I7 and the 18 through 112 contain the serial numbef.of the recording.

The| characters 11 to 15 are 6-bit cells, coded as shown in Table 8. The \characters 16 to

are|coded in 4 bit bcd numbers.

11 tp 112 define the ISRC.

Thel ZERO Field contains 4 bits of zero (0000b).

A HRAME is defined in Q Sub-channel Mode-1 Q_{wo bcd digits running from 00 to

Durjng the Lead-in area (TNO = 00), these 8 bits are'zero.

Table 8 — ISRC 6 bit character codes (in hexadecimal)

112

74).

CHAR CODE CHAR CODE
0 00 | 19
1 01 J 1A
2 02 K 1B
3 03 L 1C
4 04 M 1D
5 05 N 1E
6 06 O 1F
7 07 P 20
8 08 Q 21
9 09 R 22
A 11 S 23
B 12 T 24
C 13 U 25
D 14 \ 26
E 15 w 27
F 16 X 28
G 17 Y 29
H 18 4 2A
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4.2.2.5 Q Sub-channel in the Lead-out Area

Q Sub-channel in the Lead-out area is similar to Q Sub-channel in the program area. The
differences are:

e Mode-1 Q Sub-channel: TNO = AAh, INDEX = 01bcd

e Mode-2 Q Sub-channel: No differences.

No other Q Sub-channel modes are allowed in the Lead-out area.

4.2.2.6Q Sub-channelin-the Lead-in-Area

4.2)2.6.0 General

Q Sub-channel in the Lead-in area is referred to as the Table of Contents (TOC).

Three modes of Q are allowed in the Lead-in area: Mode-1 Q, Mode-2 Q and-Mode-5 Q.

4.22.6.1 Mode-1 Q

Thel Mode-1 Q format during the Lead-in is shown in Figure 6..TNO is always 00 during
Lead-in and ZERO is always 00 during the Lead-in. Variations(of Mode-1 Q are defined by

valye of POINT.

the
the

ADR

DATA-Q

00p1

TNO=00 | POINT MIN SEC FRAME ZERO=00 PMIN PSEC PFRAMN

Figure 6 — Q Sub-channel Mode-1'Format recorded in Lead-in

POINT = 01bcd — 99bcd is the track number of the track being defined

MIN, SEC, FRAME = Running timedn*the Lead-in, encoded as bcd
PMIN, PSEC, PFRAME = Track start time, encoded as bcd

POINT=A0h

MIN, SEC, FRAME &£ Running time in the Lead-in, encoded as bcd

PMIN = the trackisnumber of the first track in the program area, encoded as bcd
PSEC = the program area format:

00h — CD:DA’or CD-ROM

10h — CD-~I

20h.-CD-ROM-XA

PFRAME = 00
POINT=A1h

MIN, SEC, FRAME = Running time in the Lead-in, encoded as bcd

PMIN = the track number of the last track in the program area, encoded as bcd
PSEC = 00

PFRAME = 00

POINT=A2h

MIN, SEC, FRAME = Running time in the Lead-in, encoded as bcd
PMIN, PSEC, PFRAME = the start time, encoded as bcd, of the Lead-out area
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2.6.2 Mode-2 Q

Mode-2 Q Sub-channel is defined the same in the Lead-in, program area and Lead-out.

4.2.

2.6.3 Mode-5 Q

Mode-5 Q Sub-channel provides additional information about CD-R and CD-RW recordings.
The format of a Mode-5 Q Sub-channel is shown in Figure 7. TNO is always 00 during the

Lea

d-in. Variations of Mode-5 Q are defined by POINT.
ADR DATA-Q
0101 TNO | POINT | MIN | SEC |FRAME| ZERO | PMIN | PSEC |PFRAME

POI

POI

POI

Figure 7 — Q Sub-channel Mode-5 Format recorded in Lead-in

NT= BOh (This identifies a multi-session disc.)

MIN, SEC, FRAME = the start time for the next possible session’s*program area. A 1
5ession is indicated when either the Mode-5 point BO is absentrorwhen MSF = FF:FF:R

VERO = the number of different Mode-5 pointers present.
PMIN, PSEC, PFRAME = the maximum possible start tinie_of the outermost Lead-out.

NT=B1h (Audio only: This identifies the presence af,sKip intervals.)

MIN = 00

SEC = 00

FRAME = 00

VERO = 00

PMIN = the number of skip interval(pointers

PSEC = the number of skip tragk assignments in POINT=B2, B3, and B4
PFRAME =0

INT=B2h, B3h, B4h (Audie’only: This identifies tracks that should be skipped during playba
VERO = 00..09bcdsisa label of the frame number in the PMA unity

MIN = 01..99bcd track number to skip upon playback

SEC = 00..99bcd track number to skip upon playback, 00 if no skip track is specified
FRAME (=100..99bcd track number to skip upon playback, 00 if no skip track is specifieg
PMIN ="00..99bcd track number to skip upon playback, 00 if no skip track is specified

inal
F.

PSEC = 00..99bcd track number to skip upon playback, 00 if no skip track is specified

PFRAME = 00..99bcd track number to skip upon playback, 00 if no skip track is specified

NOTE Skip intervals are seldom written by recorders and typically ignored by readers.

POI

NT=01...40 (Audio only: This identifies a specific playback skip interval.)
ZERO =00

MIN, SEC, FRAME = Skip interval stop time in 6 bcd digits

PMIN, PSEC, PFRAME = Skip interval start time in 6 bcd digits
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POINT=COh (Together with POINT=BOh, this is used to identify a multi-session disc)
ZERO =00
MIN, SEC, FRAME = ATIP values from Special Information 1, ID=101 (See 4.2.3.)
PMIN, PSEC, PFRAME =Start time of the first Lead-in area of the disc.

4.2.2.7 CD Main channel block formats

4.2.2.7.1 General

Although some are rarely used, there are 6 main channel frame formats defined. Audio blgcks
are [recorded unmodified.

Datp blocks are given a synchronization field at the beginning of the block. The patterp is
shown in Figure 8.

00h |FFh | FFh |FFh |FFh | FFh |FFh |FFh | FFh | FFh\ |[FFh | 00h

Figure 8 — Synchronization Field pattern

The synchronization field is followed by a 4 byte header defined in Table 9. After the gync
patfern the remaining bytes of the data block are scrambled\with a feedback mechanism. This
is dpne with a 15-bit shift register fed back according to the'polynomial X15+X+1.

Table 9 — Sync patterfyblock header

Header offset Header byte Content
0 Minute Program afea time of block, minute component (00.-.79 bcd)
1 Second Program area time of block, second component (00.-.59 bcd)
2 Frame Program area time of block, frame component (00.-.74 bcd)
3 Mode Bits 1, 0 = Data Mode, bits 7 — 5 = block indicator field, bits 4 to 2 =
Reserved. When bits 7 — 5 = 000 indicates user data.

Mode byte Format is shown-below:

Bits"7y6,5
=000 - User Data block
=001 - Fourth Run-in block
=010 - Third Run-in block
=011 - Second Run-in block
=100 - First Run-in block
=t0t+——tmkbtock—Physicattmkimgof EFvtdata
=110 - Second Run-out block
=111 — First Run-out block
Bits 4,3,2 =000 - Reserved
Bits 1,0
=00 - Mode 0 Data
=01 - Mode 1 Data

=10 - Mode 2 Data

=11 - Reserved
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4.2.2.7.2 Block format for audio

—47 —

Audio is streamed, so only user data resides within the frame. See the READ CD command
description for byte ordering.

4.2.2.7.3 Block format for mode 0 data

Mode 0 is a rarely used format as it is zero filled in the entire user data area. Mode zero data
(Table 10) has the following format.

Table 10 — Mode zero data format
Byte offset Field length Content
0 12 Data Block Sync pattern
12 3 Block MSF address (bcd)
15 1 Data mode = 0
16 2 336 User data (each byte is zero)

4.2)2.7.4 Block format for mode 1 data

Mode 1 data (Table 11) is most prevalent in CD-ROM applications. The sync pattern, header
and| user data are protected by a 32-bit CRC. The header‘and user data are covered by|two
addjtional layers of error correction, P and Q, collectively- called Level 3 correction. This is
alsq referred to as Layered error correction (L-EC or G3) .

Table 11 — Mode-1 _data format

Byte offset Field length Content
0 12 Data Block Sync pattern
12 3 Block MSF address (bcd)
15 1 Data mode = 01
16 2.048 User data
2 064 4 CRC (P = (X16+X15+X2+X1)*(X16+X2+X+1))
Bytes 0 to 2 063
2 068 8 Zero fill
2076 172 P parity symbols
2 248 104 Q parity symbols

Thel coverage of the CRC is the sync pattern, Header and the User Data.

Thel coverage of Level 3 P is Header, User Data, CRC and the zero fill.

The coverage of Level 3 Q is Header, User Data, CRC, the zero fill and the P parity.

4.2.2.7.5 Block format for mode 2 formless data

The Mode 2 formless block format (see Table 12) is rarely used. There is no defined CRC or
additional correction.
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Table 12 — Mode 2 formless block format

Byte offset Field length Content
0 12 Data Block Sync pattern
12 3 Block MSF address (bcd)
15 1 Data mode = 2
16 2 336 User data

14776-362 © ISO/IEC:2006(E)

4.2,

2.7.6 Block format for mode 2 form 1 data

Mode 2 form 1 data is regularly used in recorder applications and Video CD movies. [Fhe Mogle 2
form 1 format is very similar to Mode 1 format. The differences are:

e the 8 zero fill bytes have been moved to between the header and user data as two copies
bf a 4 byte sub-header;

e the CRC, P-parity and Q-parity do NOT cover the block header.(This assures the abilify of
relocating data, including all parity symbols.

Table 13 — Mode 2 form 1 data format

Byte offset Field length Content
0 12 Data Block Sync pattern
12 3 Block MSF address (bcd)
15 1 Data mode = 2
16 4 Sub-headerfirst copy
20 4 Sub-header, second copy
24 2 048 Userdata
2072 4 CRC (P = (X16+X15+X2+X1)*(X16+X2+X+1)) Bytes 16 — 2 071
2076 172 P parity symbols
2248 104 Q parity symbols

The| format of the sub-header is shown in Table 14.
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Table 14 — Mode 2 form 1 sub-header format

Sub-header Byte Byte name Definition
0 File number Identifies the file to that the block belongs
1 Channel number Playback channel selection
2 Sub-mode
Bit 7 End-of-File
Bit 6 Real-time block
Bit 5 Form (0 =Form 1,1 =Form 2)
Bit 4 Trigger Block
Bit 3 Data Block
Bit 2 Audio Block (not traditional CD-DA audio)
Bit 1 Video Block
Bit 0 End-of-Record
3 Coding information

4.2,

Modg
co

<

4.2,
4.2,
An

int
pre-

2.7.7 Block format for mode 2 form 2 data

e 2 form 2 data (Table 15) is regularly used in Video ‘CD movies. The data is optiorn
ered by CRC within the last 4 bytes of the block.

Table 15 — Mode 2 form,2/data format

Byte offset Field length Content
0 12 Data‘Block Sync pattern
12 3 Bloctk MSF address (bcd)
15 1 Data mode = 2
16 4 Sub-header, first copy
20 4 Sub-header, second copy
24 2 324 User data
2 348 4 Optional CRC Bytes 16 to 2 347

2.8 CD Recordable and CD ReWritable media structure
2.8.0 General
inrecarded CD-R or CD-RW disc does not have any EFM present to find the physical t

ne traditional way of CD-ROM Logical Units. A blank CD-R or CD-RW is not smooth,
grooved and the groove has a built-in wobble for the purpose of defining and finding

physical track.

ally

ack
it is
the

The wobble is a 22,05 kHz signal (at 1X) modulated with digital information. The time position
within the pre-groove is contained in each pre-groove frame of 42 bits. This is known as
Absolute Time In Pre-groove (ATIP) (Table 16).
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Table 16 — ATIP format

ATIP Frame Item Content
Sync (4 bit s) Synchronization nibble
Minute (8 bit s) Absolute disc time: Minute (bcd)
Second (8 bit s) Absolute disc time: Seconds (bcd)
Frame (8 bit s) Absolute disc time: Frame (bcd)
CRC (14 bit s) CRC protection

In t
bet

4.2,

CDA
Are

PCA
pur
cou
acc

PM
pur
con
defi

Upd
be
Cag

veen positional ATIP frames. The additional information provided is:
first possible start time for disc Lead-in (TOC);

ast possible start time for disc Lead-out;

special information about recording permissions;

bower and speed requirements for recording the medium

CD-R versus CD-RW medium

2.8.1 CD-R/RW Disc Management

R/RW discs have two additional areas prior to the'first Lead-in, the Power Calibrat
g (PCA), and the Program Memory Area (PMA).

nt area. The test area is divided into 100 calibration partitions. The count area is
bunting area for recording usage of thectest area.

fained only within the Sub-gchannel of the PMA frames. The main channel content is
hed within the PMA.

hing is vendor{specific.

26 mm
PCA Count Special optical sensor used for this location
Center \A

PCA PMA | TOC(L1) o Lead-out| TOC
I 1

1

]

]

1
' User Blocks |
= a
| . X .
| @—— First Session—————— | —— Second Session
Partially recorded Disc TOC information contained in the PMA

The PCA is used for Power Calibration
Note that it can be used only 100 times for CD-R Media

Figure 9 — CD-R and CD-RW medium

(E)

he area that is expected to be the disc’s Lead-in, additional information is interlegved

ion

A\ — The Power Calibration Area (PCA) is present only for CD-R and CD-RW media for|the
pose of write power calibration. The PCA is\divided into two areas: the test area and|the

an

\ — The Program Memory Area\Nis present only for CD-R and CD-RW media for|the
pbose of accounting for the usage of user data areas on the medium. This information is

not

ate the PMA meansyto'update the PMA on the disc or to update the PMA Cache that ghall
vritten to the PMA~oh the disc prior to the removing of the disc from the Logical Unit. RMA
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4.2.2.8.2 PMA Q Sub-channel

The PMA is a temporary TOC to be used as a disc is being recorded in increments. The
format of the Q Sub-channel for PMA entries is similar to those in the Lead-in.

The PMA is recorded in groups of 10 frames called a PMA unity. If any of the frames in a unity
is recorded, then all frames in the unity shall be recorded. A given PMA entry shall appear
either 5 times or 10 times within a unity.

Q Sub-channel in the PMA has the general form shown in Figure 10.
ADR DATA-Q
0401-0110 | TNO | POINT | MIN | SEC | FRAME | ZERO | PMIN | PSEC | PFRAME

Modg

Mod

Mod

Figure 10 - PMA, Q Sub-channel

e-1 Q Sub-channel in the PMA is a TOC item:

TNO = 00

POINT =Track number encoded as two bcd digits.

VERO = 00-09bcd is a label of the frame number in the PMA“unity
MIN, SEC, FRAME = Track stop time in 6 bcd digits.

PMIN, PSEC, PFRAME = Track start time in 6 bcddigits.

e-2 Q Sub-channel in the PMA is a Disc Identification item (optional):

TNO = 00

POINT = 00

VERO = 00-09bcd is a label of the frame number in the PMA unity

MIN, SEC, FRAME = Disc identification as a 6 bcd digit number.

PMIN = 00

PSEC = Sessions format:.00'— CD-DA or CD-ROM, 10 — CD-I, 20 — CD-ROM-XA
PFRAME = 00

e-3 Q Sub-chanpelhin the PMA is a Skip track item (optional, audio only):
TNO = 00

POINT = 01-21bcd is the mode-3 index of this item

VERO =\00-09bcd is a label of the frame number in the PMA unity
MIN(=)01-99bcd track number to skip upon playback

SEC = 00-99bcd track number to skip upon playback, 00 if no skip tfrack is specified

FRAME = 00-99bcd track number to skip upon playback, 00 if no skip track is specified
PMIN = 00-99bcd track number to skip upon playback, 00 if no skip track is specified
PSEC = 00-99bcd track number to skip upon playback, 00 if no skip track is specified

PFRAME = 00-99bcd track number to skip upon playback, 00 if no skip track is specified

Mode-4 Q Sub-channel in the PMA is an unskip track item (optional, audio only):
TNO =00

POINT = 01-21bcd is the mode-4 index of this item

ZERO = 00-09bcd is a label of the frame number in the PMA unity

MIN = 01-99bcd track number to unskip upon playback
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SEC = 00-99bcd track number to unskip upon playback, 00 if no unskip track is specified
FRAME = 00-99bcd track number to unskip upon playback, 00 if no unskip track is specified
PMIN = 00-99bcd track number to unskip upon playback, 00 if no unskip track is specified
PSEC = 00-99bcd track number to unskip upon playback, 00 if no unskip track is specified
PFRAME = 00-99bcd track number to unskip upon playback, 00 if no unskip track is specified

Mode-5 Q Sub-channel in the PMA is a skip interval item:

Mode-6 Q Sub-channel in the PMA is an “unskip interval” item:

4.22.9 Recording

TNO =00

POHNT—04-40bed-isthe—+mode-6-rdex-ofthis-iem

VERO = 00-09bcd is a label of the frame number in the PMA unity
MIN, SEC, FRAME = Skip interval stop time in 6 bcd digits

PMIN, PSEC, PFRAME = Skip interval start time in 6 bcd digits

TNO = 00

POINT = 01-40bcd is the mode-6 index of this item

VERO = 00-09bcd is a label of the frame number in the PMA unity
MIN, SEC, FRAME = Unskip interval stop time in 6 bcd djgits
PMIN, PSEC, PFRAME = Unskip interval start time in 6 bed digits

Blapk CD-R is not randomly writable. CD-RW isilimited in its random write capability. Dup to

the
link

There are two methods for linking separate writes on CD-R or CD-RW:

fra

Dat

Auﬂ:o — Linkage occurs within a single frame time. This assures that locating the linkage

interleaved nature of CD frames, blank mé&dia shall be recorded in groups of frames with
hge for appending new recording.

e by its Q at a later time is néarly impossible.

h — Since it is necessary.to’ locate exact boundaries of user blocks, additional padding is

insgrted around the linkage-frame. The collection of the link block, the pad blocks, and|the

usef blocks is called a Racket. The format of the packet is shown as follows:
Link Run-in Run-in Run-in Run-in User Data Blocks Run-out Run-qut
Block Block 1 Block 2 Block 3 Block 4 Block 1 BlocK 2

Blo

Figure 11 — Packet Format

ks are uniquely identified by bits 5, 6, and 7 of the block’s mode byte (see Table 17).
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Table 17 — Block Identifier bits

Se¢d
Onl

The
recq

Dis
Ond
the

The

4.2,

The
the

Mode Byte bits 7, 6, 5 Block

000 User Data

001 Run-in block 4

010 Run-in block 3

011 Run-in block 2

100 Run-in block 1

101 Link block

110 Run-out block 2

111 Run-out block 1

y entire packets may be rewritten on CD-RW media.

rding requires linking, whereas uninterrupted does not.

At Once is the only type of uninterrupted recording and jis\a special case of Session

Lead-out is written. The PMA is not written. No linkingds\required.

re are 5 types of incremental recording:
stops only when the last block of that session’s Lead-out is written. The PMA
bf defining a new track.

Track At Once — A single packetfthat includes the pre-gap of the track and all of
rack’s user data.

A variable packet shall bera’part of the user data area of a track.

backet shall be a pakt of the user data area of a track.

2.10 Track Descriptor Block

res

constructed and written as a separate write<action. Linking between sessions is required.

4.2.2.7 for a detailed definition of the Mode Byte. Main channel user data should’be all zefos.

re are 2 types of recording on CD-R: Uninterrupted and Ineremental. Incremegntal

At

e. The recording begins at the start of the Lead-in and stops only when the last block of

Session At Once — The recording begins at thedstart of the Lead-in of the next session |and

is

Reserve Track — User data is not necessarily written. The PMA is written for the purgose

the

Variable Packet — A variablelnumber of user blocks is written between data linkage blofks.

Fixed Packet — A fixed number of user blocks is written between the user blocks. A flxed

Track Descriptor Block (TDB) is required for Track at Once or Packet recording. Wlhen
TDB .supresent, each block of the pre-gap of a track is a TDB. When a track is ¢nly

rved for Track At Once recording, recording of the TDB is deferred until the track dafa is
writfen_When a track is reserved for either sort of packet recording, the TDB shall be written

as a singie packetupon reservation.

The TDB contains main channel information about the track recording and optionally contains

a hi

story of tracks that preceded the TDB. (See Table 18.)

The TDB begins with an 8 byte header. The TDB header is followed by one or more Track
Descriptor Units (TDU). (See Table 19.)
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Table 18 — Track Descriptor Block (TDB) header

Bit/ 7 6 5 4 3 2 1 0
Byte
0 54h (“T” according to ISO/IEC 646:1991)
1 44h (“D” according to ISO/IEC 646:1991)
2 49h (“I” according to ISO/IEC 646:1991)
3
] Pre-gap Length encoded bcd
5 Reserved Current
6 Lowest Track Number Listed (bcd)
7 Highest Track Number Listed (bcd)
8
One or more Track Descriptor Unit (TDU)
n
Pretgap length is given in number of blocks.
The Current bit, when set to 1, indicates that only the TDW-Aor the current track is present.
When cleared to O, indicates that a TDU for tracks with numbers smaller than or equal to| the
curilent track, are present.
Table 19 — Track Descriptor Unit (TDU) Format
Bit/ 7 6 5 4 3 2 1 0
Byte
0 Track Number (bcd)
1 Recording method
2 (MSB)
3 Fixed Packet Size in blocks (bcd)
4 (LBB)
5 Reserved (00)
Reserved (00)
15 Reserved (00)
Redording'method is coded as follows:
DOh,Audio track written TAO
SO Datatrack—wrtterTAD

90h Incrementally written data track, variable packets

91hIncrementally written data track, fixed packets

Fixed Packet size is filled with FFFFFFh whenever the recording method is not fixed packet.
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4.2.3 CD Audio error reporting

PLAY commands with the immediate bitset in the audio control mode return status as soon as
the command has been validated (that may involve a seek to the starting address). The
playback operation continues and may complete without notification to the Initiator. Error
termination of audio operations shall be reported to the Initiator by returning CHECK
CONDITION STATUS to the next command (except for REQUEST SENSE, INQUIRY, GET
CONFIGURATION, and GET EVENT/STATUS NOTIFICATION). The deferred error sense
data is used to indicate that the error is not due to the current command.

The status of the play operation may be determined by issuing a REQUEST SENSE command.

Th

Th

initiplization tasks. These tasks may include reading the Table of Contents-from the me

Ta

occpr only for the following reasons.

audlo status (see Table 292) is reported in the additional sense code qualifier field.

4.2}4 CD ready condition/not ready condition

¢ ready condition occurs after a disc is inserted and the Logical Unit has’/performed

ble 20 defines the Not Ready Error reporting for each command. A nof ready condition s

There is no medium mounted.

The Logical Unit is unable to load or unload the medium.
[The Logical Unit is unable to recover the Table of Conteqts.
The controller cannot select the Logical Unit.

As otherwise described in the command operatioft

the

its
dia.
hall
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Table 20 — Not Ready Error Reporting (by command)

Command Name Operation Return Ready Returns Not
Code Status Ready Status
BLANK A1h Yes Group 2 NOTE
CLOSE TRACK/SESSION 5Eh Yes Group 2 NOTE
COMPARE 39h Yes Group 1
COPY 18h Yes Group 2
COPY AND VERIFY 3Ah Yes Group 2
SYINCHROMNZE-CACHE 36t Yes Sroup—2
FQRMAT UNIT 04h Yes Group 2 NOTE
GHT EVENT/STATUS NOTIFICATION 4Ah No Not(Allewed
INQUIRY 12h No Not-Allowed
LJAD/UNLOAD CD ABh Yes Group 1 NOTE
LJQCK/UNLOCK CACHE 38h No Group 2
LJQG SELECT/SENSE 4Ch,4Dh No Group 1
MBCHANISM STATUS BDh No Group 1
MQDE SELECT 55h, 15h No Group 1
MQDE SENSE 5Ah, 1Ah No Group 1
PAUSE/RESUME 4Bh Yes Group 1
PUAY AUDIO (10) 45h Yes Group 1
PUAY AUDIO (12) A5h Yes Group 1
PUAY AUDIO MSF 47h Yes Group 1
PUAY CD BCh Yes Group 1
PREFETCH 34h Yes Group 1
PREVENT/ALLOW MEDIUM REMOVAL 1Eh No Group 1
RHAD (10) 28h Yes Group 1
RHAD (12) A8h Yes Group 1
RHAD BUFFER 3Ch No Group 1
RHAD CAPACITY 25h Yes Group 1
RHAD CD BEh Yes Group 1
RHAD CD MSF B9h Yes Group 1
RHAD DISC INFORMATION 51h Yes Group 1
RHAD DVD STRUCTURE AOh Yes Group 1
RHAD FORMAT CAPACITIES 23h No Group 1
RHAD HEADER 44h Yes Group 1
RHAD LONG 3Eh Yes Group 1
RHAD, SUB-CHANNEL 42h Yes Group 1
RHAD\FOC/PMA/ATIP 43h Yes Group 1
READ TRACK INFORMATION 52h Yes Group 1
RECEIVE DIAGNOSTIC RESULTS 1Ch No Not Allowed
RELEASE 17h, 57h No Not Allowed
REPAIR TRACK 58h Yes Group 1
REPORT KEY AAh Yes Group 1
REPORT LUNS AOh No Group 1
REQUEST SENSE 03h No Not Allowed
RESERVE 16h, 56h No Not Allowed
RESERVE TRACK 53h Yes Group 2
REZERO 01h Yes Group 1
SCAN BAh Yes Group 1
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Command Name Operation Return Ready Returns Not
Code Status Ready Status

SEEK 2Bh Yes Group 1
SEND DIAGNOSTICS 1Dh No Not Allowed
SEND KEY A3h Yes Group 1
SEND OPC INFORMATION 54h No Group 1
SET CD SPEED BBh No Group 1
SET READ AHEAD ATh Yes Group 1
START/STOP UNIT 1Bh Yes Group 1
ST|OP PLAY/SCAN 4Eh Yes Group 1
THST UNIT READY 00h Yes Group. 1
VHRIFY (10) 02F Yes Group 2
VHRIFY (12) A2h Yes Group 1
WRITE (10) 2Ah Yes Group 1
WRITE AND VERIFY (10) AEh Yes Group 1
NQTE With the IMMED bit set, Time Out is not allowed and shall be completed within the Group 1 time.

4.2,

The
(610)

related to audio operations are implemented, thenfhe PLAY AUDIO(10) command shal

imp
A t3
CHI
sup
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5 Sensing support for CD-audio commands

preferred method of sensing support for CD audio-is the implementation of the
NFIGURATION command, see 6.1.4. For legacy implementations, if any comma

emented to allow a method for the Initiator to.determine if audio operations are suppor
rget responding to a PLAY AUDIO(10) command that has a transfer length of zero,
FCK CONDITION STATUS, and setting the sense key to ILLEGAL REQUEST does
port audio play operations.

DVD Model
0 General
CD Logical Units/Media‘there are multiple types of DVD Logical Units/Media:

Read Only (DVD-RQM)

Recordable (DVD-R)

Re-Writable (BVD-RAM, DVD+RW)

capacities of these different media vary. In addition, each item of these media also

possibility of one or two sides, and DVD-ROM may have one or two layers per sids
D Logical Unit may be capable of reading CD-ROM.

SET
nds
be
ted.
with
not

has
p. A

4.3.

1 DVD media functionality

The DVD media are currently specified by the Physical sections of the DVD Consortium
Specifications or Books.

DVD Media can contain information on one side (Single Sided) or on both sides (Double

Sided).

DVD-ROM disc has two types of layer structure: single layer and double layer.

Each Layer on either side contains a spiral track. This track contains a Lead-in, Data Area,

and a Middle Area or a Lead-out.

Dual Layer discs have two types of track path: Parallel Track Path and Opposite Track

Path.
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e One ECC BLOCK consisting of 16 sectors, and having 37 856 bytes.
e There is no Sub-channel, only a main channel.
e Addressing from the Initiator is LBA (Logical Block Address) only.

e Information concerning error correction that has been performed is not usually returned to

the Initiator.

e Some data on DVD Media are used only inside of the DVD Logical Unit and is
transferred to the Initiator.

e The Initiator Read & Write unit (User Data) is 2 kB (2 048 bytes).

4.32 Track structure

There are two types of track path for double layer discs, either parallel or opposite{ When
path is parallel each track has its own Lead-in and Lead-out.

There are two addresses used in the DVD system, the Block address contained in the se|
headers (Physical Sector Number) and the address used to reference, the blocks from
Initiptor system (LBA). The address used from the Initiator starts at{0‘and progresses
thrgqugh the end of the recorded information on the disc. LBA 0 shall correspond with
secfor address of 030000h on DVD-ROM media. Only the Data Area is generally address
usinig an LBA.

Figure 12 through Figure 17 show examples of LBA to Rhysical Sector Number translat
for DVD media.

not

the

ctor
the

up
the
hble

ons
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| | Lead-in Area| Data Area —p» | Lead-out Area| | Layer 0

Physical /
Block
Number

/

—

02FFFFh 030000h End PSN (0)

> Towards OD

End PSN (0): The end Physical Block number of Data Area of Layer'0

030000h PSN P End PSN(0)

(inner) (outer)

Data Area of Layer 0

0 LBA P Last LBA

4 Volume Space >

Figure 12 — Physicahand logical layout of single layer DVD-ROM media
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| | Lead-in Area| Data Area —pp | Lead-out Area| | Layer 1

Lead-in Area | Data Area —Ppp | Lead-out Area | | Layer 0

T

K

02FFFFh 030000h End PSN (0)

> Towards QD

End PSN (0): The end Physical Block number of Data ‘Area of Layer 0

030000h PSN pEnd PSN (0) 030000h PSN p End PSN (1)
(inner) (outer) || (inner) (outer)
Data Area of Layer 0 Data Area of Layer 1
0 LBA p Last LBA
< Vidlume Space P>

Figure 13 — Physical and logical layout of parallel track path DVD-ROM media
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\ End PSN (1) Address in Layer 1

| | Lead-out Area 44— Data Area Middle Area | Layer 1

| | Lead-in Area | Data Area —p» | Middle Area | | Layer 0

I8 H 1
Ty Stear

Block
Number Address in Layer 0
/

02FFFFh 030000h End PSN (0)

> Towards OD

End PSN (0): end Physical Block number of Data Area gft-ayer 0
[End PSN (0): number calculated so that each bit of therEnd PSN (0) is inverted
End PSN (1): end Physical sector number of Data\Area of Layer 1

030000h PSN P End PSN (0)End PSN (0) PSN ) End PSN (1)
(inner) (outer) | (outer) (inner)
Data Area of Layer 0 Data Area of Layer 1
0 LBA p Last LBA
< Volume Space -

Figure 14 — Physical and logical layout of opposite track path DVD-ROM media
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R-Information
|<—Area _>|< Data Area ’l
PCA | RMA | Lead-in User Data Area Lead-out Layer 0

Physical /
Block /1

lumber

End PSN (0)
30000h
24FAOh
223B0h
20800h —
22.6mm  24mm 58mm max.

Diameter

» Towards OD

End PSN (0): The end Physical sector number of Data

030000h PSN p End PSN (0)

(inner) (outer)

Data<Area of Layer O

0 LBA P Last LBA

4———— Volume Space —n—P

Eigure 15 — Physical and logical layout of DVD-R media
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| | Lead-in Area| Data Area —pp» | Lead-out Area| | Layer 0

Physical /
Block
Number

I E el N

—

| /
030FFFh 031000h End PSN (0)

Toward the
> Outer Diametef

End PSN (0): The end Physical Block number of Data Area of Layer 0

031000h PSN P End-PSN (0)

(inner) (outer)

Data Area of Layer 0

0 LBA P Last LBA

4 Volume.Space >

Figure 16 — Physical'and logical layout of single layer DVD + RW media
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Defect Controls Defect Controls
Lead-in Area Data Area ——p» Lead-out Area Layer O
Physical
Block
Number

]

! /
\ \3

02FFFFh 030000h 031000h

End PSN (0) = 16B47Fh

P Towards QD

End PSN (0): end Physical sector number of Data Area of Layer 0

Defect Controls are non user addressable blocks, used for drive controlled defect management.
These blocks contain Defect management Areas (DMAs). Defect controls begifis 030000h, this

is the data area for DVD-ROM and for DVD-R. The data area begins 0310Q0h for DVD-RAM.

= Data Area -
031000h PSN p End PSN (0) = 16B47Fh
(inner)
Spare | Guard Spare [Guard Guard Spare
User Area 0 Area 0 | Area User Area 1 Aces 1| Area | — | Area User Area 23 Area 23
g—— Group 0 _>| |<_ Group ™ _>| |<— Group 23—
4——— Zone0 Zonel ——p Zone 23 —P»i
Sectors assigned to | Sectofs.assigned to Sectors assigned to
Group 0 Group 1 Group 23
0 LBA P Last LBA = 12998Fh
- Volume Space >

- DVD-RAM tnedia contains 24 zones.

- Each ef these zones has equal radial size, therefore number of ECC blocks per zone increase from 1662
at Inter)Diameter to 4 475 at Outer Diameter.

--The'number of sectors in each Spare Area allocated per zone is proportional to the number of sectors in
each User Area, approximately 5 %.

< The User Area may contain defective sectors which are replaced by sectors in the Spare Area; therefore,
the number of user accessible sectors in each zone is predetermined.

Figure 17 — Physical and logical layout of DVD-RAM media
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4.3.3 Recording for DVD-R

4.3.3.1 RZone description

The DVD-R specification describes a logical entity called an RZone. This standard describes
Tracks as they are implemented on CD. An RZone shall be treated as a Track, with the
following differences from a CD Track.

a) An RZone may only contain data (no CD Audio Tracks).

b) An RZone has a pre-gap of 0 or 16 sectors instead of 150.

c) JAn RZone post-gap size is determined by rounding to the ECC block size and is 0/#g 15
sectors in length.
NOTE Pre-gap, post-gap are not defined in the DVD-R specification. In this standard, pre-gap ,is- Linking fLoss

Ared at the beginning of an RZone, post-gap is Linking Loss Area at the end of an RZone. Linking_ Loss Area$ are
posdible in the middle of an RZone.

d) [CD track parameters such as Copy, Control, Data Mode, Packet, FP\@and Packet $ize
either do not apply or have constant values. For purposes of reporting,*Copy = 0, Control
= 5, Data Mode = 1, FP = 0, Packet Size = 16.

e) [The link size is variable due to both user selection of 2k or 32k)linking and Logical Unit
padding of the last write to an ECC boundary. As in CD, the<Next Writable Address |can
always be obtained via the READ TRACK INFORMATION ¢ommand.

f) [The maximum number of RZones is 2 302.
g) [RZones do not contain sub-channel information.

Whenever this standard references a Track, and the 'medium is DVD-R, the translation above
sholld be applied.

4.313.2 Border-in/Border-out

Thel DVD-R specification describes entities called Lead-in, Lead-out, Border-in and Borfler-
out| DVD-R always has zero or one Lead-in and zero or one Lead-out. The Lead-in, if
recorded, is always at the beginning of the disc and the Lead-out, if recorded, is always afl the
end| of the disc. No data can-be recorded beyond the Lead-out. The information recording
aredq is a collection of Lead-<in/Border-in, Bordered Areas and Border-out. This area, when
writfen, is called a complete-session.

If intermediate interchangeability is desired before recording the Lead-out, a Border-out is
writfen in its place("\When additional recording is to be done, a Border-in is recorded between
the |ast Border-out.and the new data.

If oply a Border-in and Border-out are to be written (after incrementally recording data),|the
Initiﬁtor shall set the Multi-session field of the Write Parameters page to 11b. If set to {1b,

and| insufficient space exists on the medium for another Border, the Logical Unit ghall
perfmanently close the medium by recording a Lead-out. If it is desired to permanently close a
disc, the Mulli-session field shall be set o 00b or 01b. The Mulli-session field is ignored on
DVD-R when the Write Type is set to Session at Once and no next Border is possible. Within
this standard Multi-session is used instead of Multi-Border, incomplete session is used
instead of incomplete Border, complete session is used instead of complete Border for DVD-R
Logical Units.

4.3.3.3 RMA caching

RMA area is the Recording Management Area for DVD-R media. To Update the RMA means
to update the RMA on the disc or to update the RMA Cache, that shall be written to the RMA
on the disc prior to the removing of the disc from the Logical Unit. RMA Caching is vendor-
specific.
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4.3.4 ECC Block

The user data is contained in ECC Blocks. The ECC Blocks are made up of 16 sectors and
are used to provide error correction. To read any data, the whole ECC Block shall be read and
error correction applied. When the ECC Block is written during formatting or normal write
operation, the user data and the ECC information is encoded and written to sectors as a
whole ECC Block.

192 rows of
Row Parity,
10 bytes each

Sector Data from 16 Sectors, 2 064 bytes each organized
as 192 rows of 172 bytes each.

16 rows of Column Parity
182 bytes per row

Figure 18 — Data organization within an”/ECC Block
4.3/5 Sector configuration

4.3/5.1 Physical sector

Thel data recorded to the DVD media are_inZa format called Data Unit 3, which consistp of
2 048 bytes of User Data, 12 bytes of Data ID and others, 4 bytes of error detection dode
(EDIC), 302 bytes of ECC and 52 bytestof SYNC. During the formation of the Data Unijt 3,
thene are intermediate products which\are called Data Unit 1 and Data Unit 2 according to| the
stage of signal processing, as shown in Figure 19. The Data Unit 3 is identical among D|VD-
ROM, DVD-R, DVD-RAM and DVD + RW. In the case of DVD-ROM, DVD-R and DVD + RW,
only the Data Unit 3 is recorded. DVD-RAM media have other fields in between the Data
Unit 3, as shown in Figure (9.

Data Unit 3 Data Unit 2 Data Unit 1 User Data
<
2418 2 366 2064 A 2048
SYNC ECC | Data ID and others
52 | 302 | | 12
EDC
4

Figure 19 — Formation of Data Unit 3
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The physical sector of DVD-RAM consists of Data Unit 3, preceding fields and succeeding
fields to it and embossed fields. The Data Unit 3 is identical with that for DVD-ROM. The
Header field contains four physical IDs. In the case of DVD-RAM, there are two sets of IDs;
one that is contained in the Data Unit 1 and another that is pre-recorded. Addressing of
sectors for DVD-RAM will only use the physical (pre-recorded) ID. After formatting, it is
possible for the ID in Data Unit 1 to contain an invalid address.

4.3.5.2 Data Unit 1

- 172 bytes i~
4 bytes 2 bytes 6 bytes
(A [ pata D IED | CPR_MAI User Data 160 bytes (D0-D159)
User Data 172 bytes (D160-D131
User Data 172 bytes (D332-D503)
[ ]
2 rows .
[ ]
User Data 172 bytes (D1708-D1879)
v User Data 168 bytes (D1880-D2047) | EDC
4 bytes
Figure 20 — Data Unit 1
4.3)/5.3 Data configuration of data ID field
4 bytes
Data ID IED
| P T T T T A ——_———__
Ly T T T T T T T T S e e __ __
: 1 byte 3 Bytes q
Sector Information Data Field Number
] I Lt S
T [ et TS
' 1 bit 1 bit 1 bit 1 bit 2 bits 1 bit 1 bit |
Sector Tracking - Data Layer
Format Typé| Method Reflectivity| ~ Reserved Area Type Type Number
0 ROM/R 0 Pit 0> 40% 00 Data 0 ROM 0 Layer O
TRW 1 Groove  1<= 40% 01 Lead-in 1 R=Next sectoris 1 Layer 1
10 Lead-out Linking Data
11 Middle RAM/+RW= Rewritable

Figure 21 — Data ID field definition
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The Data Field Number consists of the PSN and other data. See Table 21.
Table 21 — Data field number for DVD media

Area Media type Description Data field number
Lead-in and ROM, R, RAM, . .
Lead-out +RW Pre-recorded information PSN
Pre-recorded information
Data Area ROM, R or written for DVD-R PSN = (LBA + 30000h)
Media
RAM ECC BIolck_‘\_Nr‘itten by the LBA + 31000h
riratorl
Any of the following three cases
ECC Block not written by (1) Initialization pattern
the Initiator after (2) Unrecorded
formatting (3) Old value of LBA + 31000h assigned befdre
previous re-formatting
+RW Written data PSN (first one in data area is. 31000h, sequential
thereafter)
Unwritten Unrecorded
4.3)5.4 Data structure of disc lead-in area
Physical Block Number
All 00h All 00h All 00h
2F000h
Reference Code Reference Code Reference Code
2 ECC Blocks 2 ECC Blocks
2F020h
All 00h All 00h All 00h
2F200h
Control Data Control Data Control Data
192 ECC Blocks 192 Blocks 192 Blocks
2FEOOh
All,OOh All 00h All 00h
2FFFFh
30000h
Defect Controls
Lead-in
31000h
Data Area Data Area Data Area
DVD-ROM DVD-R DVD-RAM
DVD+RW

Reference Code contains repetition of the Data Symbol “172” with added scrambled data.

Control Data comprises repetition of a content of 16 sectors (one ECC Block).

Figure 22 — Data structure of disc Lead-in area


https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

14776-362 © ISO/IEC:2006(E) - 69 -

4.3.5.5 Control data area

The Control data area contains 192 ECC Blocks. Each of the ECC Blocks (16) Sectors
contains one of four distinct types of data. See Table 22 for a generic descriptor.

Table 22 — Control structure of control data block

Sector number Description
0 Physical Format Information
1 Disc Manufacturing Information
2
Reserved
14
15

4.3/5.6 Control area sector descriptions

Table 23 shows the format of the Physical Format descriptor.

Table 23 — Common part of physical format information

Bit 7 6 5 4 3 2 1 0
Byte
0 Book Type Book Version
1 Disc Size Minimum Rate
2 Reserved Number of Layers Track Layer Type
Path
3 Linear Density Track Density
4
Data Area Allocation
15
16 BCA Elag Reserved
17|to 2 047 Medium Unique Data

Thel Book<Fype field is described in Table 24.

Table 24 — Book type field

Book type value Definition
0 DVD-ROM
1 DVD-RAM
2 DVD-R
9 DVD+RW
Others Reserved

Table 25, Table 26, Table 27 and Table 28 define the format unique descriptors for each
media type.
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Table 25 - DVD-ROM unique part of physical format information

Bit 7 6 5 4 3 2 1
Byte
32 to 2 047 Reserved
Table 26 — DVD-R unique part of physical format information
Bit 7 6 5 4 3 2 1
Byte
32~35 Start PSN of the R-Information Area
36~39 Start PSN of the next Lead-in
40 fo 2 047 Reserved
Table 27 —- DVD-RAM unique part of physical format information
Bit 7 6 5 4 3 2 1
Bytq
32 Disc Type ldentification
33 to 47 Reserved
48 Velocity 1
49 to 65 Write conditions at Velocity 1
66|to 479 Reserved for write conditions at velocity of Velocity 2 to Velocity 24
480 to 2 047 Reserved
Table 28 — DVD + RW unique part of physical format
Bit 7 6 5 4 3 2 1
Bytq
32 Recording Velocity
33 Maximum read power at maximum velocity
34 Pinp at maximum velocity
35 p at maximum velocity
36 &1 at maximum velocity
37 &, at maximum velocity
38 Vtarget at maximum velocity
39 Maximum read power at reference velocity
40 P, at reference velocity
41 p at reference velocity
42 t—at-referense—velosity
43 &, at reference velocity
44 Viarget At reference velocity
45 Maximum read power at minimum velocity
46 P, @t minimum velocity
47 p at minimum velocity
48 €, at minimum velocity
49 €, at minimum velocity
50 at minimum velocity

ylarg et

51 to 2 047

Reserved

14776-362 © ISO/IEC:2006(E)
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Table 29 describes the contents of the Data Area Allocation field.

Table 29 — Data area allocation definition

Byte | Single Layer Parallel Opposite DVD-R disc DVD-R DVD-RAM | DVD + RW
DVD-ROM Track Path Track Path at once incremental
DVD-ROM DVD-ROM
4 00h 00h 00h 00h 00h 00h 00
5 Starting PSN Starting Starting Starting Starting Starting Starting
of Data Area PSN of Data | PSN of Data | PSN of Data | PSN of Data PSN of PSN of
(030000M) ATEa ATEa ATEa ATEa Data Atea Data Allea
(030000h) (030000h) (030000h) (030000h) (031000h) (034000h)
q
00h 00h 00h 00h 00h 00h 00h
End PSN of End PSN of End PSN of End PSN of Last End PSN End PSN of
Data Area Data Area Data Area Data Area Recorded of Data Data Area
Sector Area (198FFFkh)
Number of (16B47Fh)
the last
Trackuin.the
géssion
1P
1l
1p 00h 00h 00h 00h 00h 00h 00h
1B 000000h 000000h End PSN in Q00000h 000000h 000000h 000000h
Layer O
1§
1Pp

For|DVD-RAM, the end PSN is the-PSN for the last spare sector of the last zone. It should| not
be dsed for counting user capacity-

For|[DVD + RW, the end RSN should not be used for counting user capacity. Blocks in|the
Datpa Area may be spared or set aside for replacement.

4.3/6 DVD ready condition/Not ready condition

Thel Ready Condition occurs after a disc is inserted and the Logical Unit has performed its

initiplization tasks. These may include reading the Lead-in information from the media.

This

Reddy is<different from and should not be confused with the ATA Ready Status. A CHECK
CONDITFION Status shall be returned for the Not Ready Condition only for commands [that
reqliireor imply a disc access.

A Not Ready Condition may occur for the following reasons.

a) There is no disc mounted.

b) The Logical Unit is unable to load or unload the disc.

c) The Logical Unit is performing an extended operation as a result of an Immediate Mode
command such as FORMAT UNIT or BLANK.

The Logical Unit shall spin up and make the disc ready for media accesses when a new disc
is detected.
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Any media access that occurs when the Logical Unit is not spinning shall spin the media up
and not generate an error. Any media access that is requested while a deferred operation is in
progress (i.e. writing from a write cache) shall not generate an error. Any media access that is
requested while the Logical Unit is processing an Immediate command, e.g. BLANK or
FORMAT UNIT with the Immediate bit set, may result in a Not Ready Condition.

NOTE Accesses to the media can be satisfied from the Logical Unit’'s cache and may not require the media to be

spinning.

4.3.7 DVD copy protection

4.3[7.0 General

Thel DVD Copy Management is made up of two basic concepts. The first is to scramble|the
content of the data in such a way that if it is available for copy operations, it would stilf’ be
unusable. The data shall be unscrambled before it can be used. The protection comes from
an |Authentication process that shall exchange protected information (Keys) before [the
unsgramble operation is possible. The second is to limit the playback of'centent to spefific
regijons of the world. Both the scrambled content and regionalization are\used only for djscs
thafl make use of the Content Scrambling System (CSS) which is used"enly on DVD with video
content.

4.3]7.1 Management of protected data

4.3]7.1.0 General

Any| read by the Initiator to a disc that contains scfambled content and a sector with a Title
Key| present, when the Authentication Success Flag (ASF) is set to zero shall be terminal:ed.
Thel command shall be terminated with a GHECK CONDITION status, sense key sef to
ILLEGAL REQUEST and ASC is set to .READ OF SCRAMBLED SECTOR WITHOUT
AUTHENTICATION. For more information>on the authentication process, see Figure 23.|For
more information on the Authentication Success Flag, see Figure 24.
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4.3.7.1.1 Authentication process

REPORT KEY

No Grants
(Request AGID)

SEND KEY
Challenge Key)

Begin Sequence

Power-on reset,
Hard Reset

Eject \A

Initial State

Error, Authextication Failed

Bus Key
Established

Authentication = 1

SEND KEY
(Key 2)

Note: Initiator must reset a non-responding authentication process in the Logical Unit by invalidating the
corresponding AGID. The Initiator may detect lost grants™by’refusal of the Start Authentication Process operation.

Figure 23 — Device key exchange and authentication state diagram

Power-on Reset,
Hard Reset

READ DVD STRUCTURE Command with
the Format field set to 02h, completes without
an error (Secured Disc Key is exchanged).

Authentication
Not VALID

(ASF = 0)

Authentication
Valid

Power-on Reset,
Hard Reset, Eject

Regionalization Error to (ASF =1)
REPORT KEY (Title Key)

Figure 24 — Authentication flag sequence

4.3.7.2 Region playback control (RPC)

The copy management capability used for Copy Protected DVD-ROM Media limits the play-
back of content to specific regions of the world. This capability is called Region Playback
Control (RPC) or Regionalization.
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4.3.7.3 Playback limitations by World Region

The use of Regionalization is limited to Discs that employ CSS. There are two places that
contain region information, one in the Logical Unit and another for each media that contains
CSS Scrambled Title(s). When the region in the Logical Unit and that of the CSS Title are
different, the system shall prevent the playback of that title (movie).

When a REPORT KEY Command is received by a Logical Unit, in the Bus Key Established
state (see Figure 23 with a Format Code of 04h (Title Key) and the region code of the current
media are not playable in the current region set in the Logical Unit, the command shall be
terminated with CHECK CONDITION status, sense key set to ILLEGAL REQUEST and
addjtional sense code set to MEDIA REGION CODE IS MISMATCHED TO LOGICAL;UNIT
REGION. A regionalized CSS media shall be deemed not playable if the region of the\Logical
Unit is not set.

Thel Logical Unit will report the current RPC State using the REPORT KEY‘Eommand with
Format Code 08h.

4.3]7.4 Region Code Setting

Twa methods have been defined for setting the region code in\thé DVD Logical Unit. Hach
method has the same end result, specifying which region shall'be used to determine if |it is
allowable to play a disc that has a region code included within the information on the disfc in
this|Logical Unit.

The Logical Unit has the following four Region States according to the Logical UnitRegion
settjng (see Figure 25).

a) INONE state — The Logical UnitRegion has“not been set. The Initiator shall set the iritial
Logical UnitRegion value in the LogicalcUnit. The region setting counter shall be set tp 5.
The Logical Unit shall respond to thee, REPORT KEY Command, Key Format 01000b, with
successful command completion and*a Region Mask value of FFh.

b) [SET state — The Logical UnjtRegion has been set and the change of the Regioph is
acceptable. The region setting.counter shall initially be 4, decrementing to 2.

c) LAST CHANCE state —The Logical UnitRegion has been set and the change of|the
Region is acceptable.\In order to change the Logical Unit Region using a command
method, an inserted disc shall have the same single region with the requested Region.
The region setting.€ounter shall be 1.

d) [PERMANENT Sstate — The Logical UnitRegion has been set and the change of the Region
s not acceptable. The region setting counter shall be 0. However, the Logical UnitRegion
can be refinitialized by the vendor to become the NONE state.

4.3]7.5 (Initial setting

a~N.ON ha -

In t ate; = gie a otb e ate a et the
initial Logical UnitRegion value in the Logical Unit. The region setting counter shall be set
to 5. The Logical Unit shall respond to the REPORT KEY Command, Key Format 01000b, with
successful command completion and a Region Mask value of FFh.

The Initiator shall set a preferable region, the value of which is specified in the Preferred
Logical UnitRegion Code field of the SEND KEY Command with Key Format = 000110b. On
execution of this command, the Logical Unit ignores the region code of the inserted medium.

After the successful execution of setting the Logical UnitRegion, the Logical Unit shall enter
the SET state. The region setting counter shall be decremented to 4.
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4.3.7.6 Changing of the logical UnitRegion

4.2.7.6.0 General

In the SET state, the Logical UnitRegion has been already set and may be changed by one of
the two methods specified. After the successful execution of changing the Logical UnitRegion,
the region setting counter shall be decremented. When the region setting counter is 2 and a
successful execution of changing of the Logical UnitRegion, the Logical Unit shall enter into

the

LAST CHANCE state.

me

disd

Uni
Log

In me LAST CHANCE state, the Logical UnitRegion may be changed by one of the

ente¢r into the PERMANENT state.

In the PERMANENT state, the user cannot change the Logical UnitRegion:

4.3,

Wh
cha
Pre
sha
add

4.3,
The
cod
4.3,

Any
Log

bet the Logical UnitRegion, the procedure shall be executed as follows:

nsert a disc having the requested Region;

ssue a SEND KEY Command with the Key Format = 000110b. The requested Re
Code value shall be specified in the Preferred\Logical UnitRegion Code field.

7.6.2 Setting Disc method for changing the Logical UnitRegion

Logical UnitRegionjxmay be set by inserting a special disc that contains a specific re
. This special disc'does not require any command intervention.

7.7 Limits on Logical UnitRegion Changes

pro

ess’shall be treated as if it had not occurred.

two

ods specified, see 4.3.7.6.1, and 4.3.7.6.2. When using the command method™Wwith a
, the inserted disc shall have the same single Region Code value as the Preferred)Lodical
Region Code specified in the SEND KEY Command. After the successful execgution of| the
cal UnitRegion change, the region setting counter shall be zero and the Logical Unit ghall

7.6.1 Command method for changing the Logical UnitRegion‘with a CSS enabled Dilsc

jion

bn the Logical Unit receives the SEND KEY *Command correctly, the Logical UnitRegiqgn is
nged to the requested region. If the dis¢ does not have the same region code value as|the
erred Logical UnitRegion Code specified in the SEND KEY Command, then the commland
| be terminated with CHECK CONDITION Status, sense code ILLEGAL REQUEST and an
tional sense code of MEDIA REGION CODE IS MISMATCHED TO LOGICAL UNIT REGIOQN.

jion

of thexmethods defined in this specification may be used up to five times to change a
cal \Unit’s region. If the new region is the same as the old region, the region se]ting

If an attempt by the user is made to change the Logical UnitRegion more than five times, the
SEND KEY Command shall terminate with CHECK CONDITION Status, sense key set to
ILLEGAL REQUEST and additional sense code set to LOGICAL UNITREGION MUST BE
PERMANENT/REGION RESET COUNT ERROR.

For

more information on the region code setting process, see Figure 25.
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Manufacturer or Vendor

NONE State

Initial
“No Logical Unit Region” SEND KEY Command with a requested
region is issued, or Setting Disc is inserted

The value of n shall
be decremented

SET State

SEND KEY Command with requested
region that would allow playback with
the inserted disc is issued, or Setting

Disc is inserted (2 times)

The Logical Wnit
Region is set

n=4102

The value of n shall be decreménted.
When n becomes 1

n: Count-down counter value that indicates the
number of times that the Logical Unit Region

can be set or reset.

LAST CHANCE state

The Logical Unit
Region is set

PERM.state

SEND KEY Command with requested region that
matches a single region disc that is inserted is

issued, or Setting Disc is inserted.

Theskogical Unit
Region is set

The value of n shall be 0.

Figure 25 — Region state diagram

4.4 Changer model

4.4.0 General

The changer is a Feature of a C/DVD device. It shall support two (2) additional commands,
MECHANISM STATUS (6.1.8) and LOAD/UNLOAD CD (6.1.7).
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A changer device provides a storage area for more than one CD disc. This storage area
contains multiple areas called slots. Each slot can contain just one disc. Once a disc has
been placed into a given slot, it becomes locked in that position. This standard provides no
capability to move a disc from one slot to another. Thus, when a Disc has been moved from a
given slot into the playing position, it can only be moved back into the slot it came from. This
procedure shall be followed even if power is lost while a Disc is in the playing position or
while it was being moved.

There are two basic types of changer mechanisms, one with individually addressable eject and
load capability and another which uses a magazine to hold the discs. In the former, individual
dis ile | e i i

Anyl time a disc or magazine is removed or installed from the changer, the devigce ghall
generate a Unit Attention Condition. After the Initiator detects the unit attention on‘a knpwn
chahger device, the Initiator may issue a MECHANISM STATUS Command. This)informs|the

Changer Mechanism using individual Disc
Load and Unload

Load/Unload CD Mechanism

e
} O
Changer Mechanism using \A

Cartridges

Eject Command

CD Mechanism

Load/Unload Q

Command

Figure 26 — Media changer mechanism model

4.41 Side definition
4.401.0 General

As pdrt of the DVD specifications, there is a type of media supported that includes datg on

more-thar—onre—stde—oftheDBise—Hhis—wilallow—devices—thatcan—eautomatealy—echange—sides.
For C/DVD Devices, there is an optional capability to select each side of the Disc. Although
this would not normally be thought of as a changer type of operation, the two sides to the Disc
are independent and changer like functions are a good match for selecting sides. When the
Logical Unit supports this functionality, each physical slot will have two logical slots. For
example, referencing slot 0 would be one side of the Disc and slot 1 would then be the other side.

There are two fundamental techniques used to select each side of DVD media. The first is the
most space efficient. It simply moves the Pick up (laser unit used to read the disc) to the other
side. This adds complexity to the laser mechanism but allows it to be positioned on either the
bottom or top of the media. The second approach is to flip the media over.

For a Logical Unit that supports changing sides (see Table 137), the number of Slots reported
shall be even, and every other slot shall be an alternating side.
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4.41.1 Side changing only Logical Unit

A Logical Unit that is capable of changing the side of the Disc, but does not have separate
slots from the playing position, reports that it has a Mechanism type that is not a changer, but
also reports Side Change Capable. This style of Logical Unit will still make use of the
LOAD/UNLOAD command to change the currently selected side. The Logical Unit shall report
two slots available.

When the Logical Unit can only change sides, and not discs, it does not perform any action.
This will appear to the Initiator as a Logical Unit with a Delayed Load type of operation.

A Ei\/D Logical Unit that supports changing sides will not be able to report if there is actyally
data on both sides until each side has been read.

4.41.2 Attention conditions for Sided Discs

DeVlices that support changing sides shall only report UNIT ATTENTION with-sense code NOT
READY TO READY, MEDIUM MAY HAVE CHANGED for changes that involve movement jof a
Dis¢ in/out of the Logical Unit. Changes of side shall not generate UNIT ATTENT|ON
Corlditions.

4.4(1.3 Error conditions for Sided Discs

DeViices that support changing sides of a Disc shall(use the Sense Key NOT READY,
Additional Sense code NO REFERENCE POSITIONMOUND, to report when the currgntly
selgcted side does not contain valid data.

4.4(1.4 Initialization

Thel Changer shall perform its initialization routine at power on or receipt of a hardware rgset
from the Initiator.

Initiplizing Changer is a process’that refers to gathering the information that is necessary to
res;fond to the MECHANISM, STATUS Command. If a changer is in the process of initializing
whgn it receives a MECHANISM STATUS Command, it will respond immediately and proyide
no glot table information (only the header).
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Figure 27 — Changer state diagram

4.42 Changer addressing

Sevieral Changer specific commands use addresses called Slots.

If gny commands related(to-"Changer operations are implemented, then all the Changer
conmmands shall be implemented. To determine if a Logical Unit is a changer type device,|the
Loading Mechanism Type field in the Capabilities page will contain one of the two changer
typg codes (see Table)137) for individual disc or magazine implementations.

4.43 Automatic'load and unload operations

Aftdr initialization is complete the changer shall have Disc 0 loaded into the play position. This
enaples( drivers that are not changer aware to work with a changer device as if it wefe a
noral_single CD device. This also ensures compatibility with a Bootable CD. In support of
this j i i orts
loading and unloading (Ejecting) individual Discs unless otherwise commanded by the use of
one of the changer specific Load/Unload commands.

When a LOAD Command is received and a Disc is present in the Playing position, it shall be
unloaded automatically before the specified Load operation is performed.

4.4.4 Delayed disc load operation

CD Changer Devices may either move a disc into the playing position immediately upon
receipt of a LOAD command, or delay the loading of the disc until a media access command
is received. It is recommended that the device not load discs into the playing position until
data from a disc that is not cached is requested from the Initiator.
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Initiator drivers should expect to encounter load mechanism delays on media accesses in

addition to the spin up and seek delays normally introduced with these commands.

If the device supports delayed loading and the selected disc is not in the play position, then
the commands listed in Table 30 shall move the selected disc into the play position when data

that has not been cached has been requested by the Initiator.

Table 30 - Commands that may cause delayed loads to occur

Command

If th
the
the

If th
follg

Play Audio (10)

Play Audio MSF

Play CD

Read (10)

Read (12)

Read CD

Read CD MSF

Read CD-ROM Capacity

Read Header

Read Sub-channel

Read TOC

Scan

Table 31 — Commands that will cause delayed loads to occur

Command

Seek

Start/Stop Unit (LoEj=1)

e device supports_delayed loading and the selected disc is not in the play position, then
wing commands ‘shall not move the selected disc into the play position. (See Table 32.)

Table 32 - Commands that should not cause delayed loads to occur

Command

Stop Play/Scan

e device supports delayed loading and the selected disc is not in the play position, fhen
following commands shall load the selected disc into the play position before executio
command. (See Table 31.)

n of

the

Cdoab/ O Plaaad (1 ol O\
Sar T StoP oMMt (CoC=U7

Test Unit Ready

Inquiry

Mechanism Status

Mode Select

Mode Sense

Prevent/Allow Medium Removal

Request Sense

Set CD Speed
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4.4.5 Prevent/Allow processing

There are two techniques for Prevent/Allow. Either all the discs shall be prevented from being
ejected by the user or each disc individually shall be prevented. If the device reports support
for Software Slot Selection, then each slot shall be individually controlled by the Prevent/Allow
command. Changer devices that use a Magazine and not individually controlled slots should
not report the Software Slot Selection capability.

4.4.6 Error reporting for Changers

If any of the following conditions occur during the execution of a command, the Changer shall
retdrn CHECK CONDITION status. The appropriate sense key and additional sense-dode
shall be set. Table 33 below lists some error conditions and the applicable sense keys-'[The
list does not provide an exhaustive enumeration of all conditions that may cause the-CHECK
CONDITION status.

Table 33 — Error conditions and Sense Keys for Changer mechanisms

Condition Sense Key
InJalid Slot Number ILLEGAL REQUEST
Unisupported option requested ILLEGAL REQUEST
Logd or Unload to invalid slot or no Disc in source location ILLEGAL REQUEST
CO-ROM Device Reset or medium change since last command UNIT ATTENTION
Self diagnostic failed HARDWARE ERROR

In the case of an invalid Slot number, the sense.data information field shall be set to the Slot
number of the first invalid address.

Att ying
posjtion shall be rejected with a CHECK CONDITION status and sense key set to ILLEGAL
RE 5ER
ERROR.

5

5.1

A tis

curilently installed. The Initiator system will now need to deal with a Logical Unit, that suppforts
varipus commands, based on the type of media that is currently in the Logical Unit. This {ype
of gperation will be handled via the use of Features, Profiles and Events. This concept, further
desrribed The
Initipter” will dete ons
that are available.

A Feature is a set of Commands, Mode Parameters and behaviours that specify the
capabilities of a Logical Unit and its associated medium. One or more Features may be
supported by a particular Logical Unit. In general, Features associated with device
capabilities are static while Features associated with medium capabilities are dynamic. While
Features are optional, the commands and mode parameters specified by a Feature are
mandatory. If a particular Feature is reported, the Logical Unit or its transport shall implement
all of the commands and mode parameters of that Feature.
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Classification by Features allows Logical Units to report and provide layers of functionality; it
also allows applications to use Logical Units in a precise and consistent manner. For
example, to illustrate the layered aspect, consider two CD-ROM Logical Units where one
particular CD-ROM Logical Unit may be used as both a read only block device and as a
CD-Audio player. These two capabilities are reported as two separate Features. Another
CD-ROM Logical Unit may only be capable of being used as a read only block device, and it
would not report the Feature that specifies CD-Audio support.

Another important characteristic of classification by Features is its dynamic nature. A device
capable of reading both DVD-ROM and CD-ROM medium report’s different Features
accprding to whether 2 DVD-ROM or CD-ROM medium is loaded

Profiles define a base set of functions for Logical Units. Logical Units that list a Profile as
curflent shall support all Features required by that Profile, but not all Features may be-current.
Logjcal Units may support Features in addition to those required by the Profile:” A single
dev|ce may implement more than one Profile, and more than one Profile may be‘active at|any
givgn time. All required Features may not be current, depending on the medium-installed. If a|Not
Reddy response would be given to a TEST UNIT READY command, no Profile\shall be current.

support the Logical Unit, to provide an iconic representation of the Logical Unit and to

In Tﬂdition, a Profile enables an application to load and initialize the appropriate modules [that
det

rmine the default file system of the Logical Unit and its medium«

5.2 | Features
5.2/10 General

To |determine the Features supported by the Logical Unit, the Initiator shall issue a GET
CONFIGURATION command (see 6.1.4). In.response to this GET CONFIGURATION
command the Logical Unit shall respond with\data as defined in Table 34. Response data
congpists of a header field and zero or moreafiable length Feature descriptors.

Table 34 — GET CONFIGURATION response data format

Bit 7 6 5 4 3 2 1 0
Byte
D to 7 Feature Header
B to n Feature Descriptor(s)

The| Feature Headeérfield to be returned is shown in Table 35.

Table 35 — Feature header

Bit 7 6 5 4 3 2 1 0

Byte

U (VMSB)

1 Data Length

2

3 (LSB)

4 Reserved

5 Reserved

6 (MSB) Current Profile

7 (LSB)
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The Data Length field indicates the amount of data available given a sufficient allocation
length following this field. This length shall not be truncated due to an insufficient Allocation
Length. If the Data Length is greater than 65 530 bytes, multiple GET CONFIGURATION
commands with different Starting Feature Numbers will be required for the Initiator to read all
configuration data. This field is adjusted as appropriate for the given Starting Feature Number.

The Current Profile field shall indicate the Logical Unit’s current Profile. The Logical Unit shall
choose the most appropriate current Profile from the list of Profiles (see Table 40) with their
Current bit set. If there are no Profiles currently active, this field shall contain zero.

All
Feature descriptors shall be a multiple of 4 bytes. The Feature Descriptor(s) generic format
returned is defined in Table 36. Each individual Feature description is defined\ in|the
appropriate subclause.

Table 36 — Feature descriptor generic format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code
1 (LEB)
2 Reserved Version Persistent Current
3 Additional Length
4ton Feature Dependent Data

Thel Feature Code field shall identify a Feature supported by the Logical Unit.

5.21 Version field

Thel Version field is reserved and shall be set to zero unless otherwise specified within|the
Feature Description. Future versions\of a Feature will be backward compatible; incompalible
chahges will be included in a diffefent Feature.

5.2]2 Persistent bit

The Persistent bit, when, set to zero, shall indicate that this Feature may change its current
statys. When set tocone, shall indicate that this Feature is always active. The Logical Unit
shall not set this bit to one if the Current bit is, or may become, zero.

5.2)3 Currentbit

The Current bit, when set to zero, indicates that this Feature is not currently active and [that

the |Feature Dependent Data may not be valid. When set to one, this Feature is currgntly
activerand the Feature nnpnndnnf Data is valid

5.2.4 Additional length field

The Additional Length field indicates the number of Feature specific bytes that follow this
header. This field shall be an integral multiple of 4.

5.2.5 Feature codes

Features are the smallest set of commands, pages and behaviour that may be implemented.
Each Feature is assigned a unique code or number to identify the Feature. Feature codes are
shown in Table 37. The maximum number of Feature sets is 65 536 and the Feature code
value of 0000h is reserved for the list of Profiles supported by the Logical Unit.
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Feature code

Feature name

Description

0000h Profile List A list of all Profiles supported by the Logical Unit

0001h Core Mandatory behaviour for all devices

0002h Morphing Ability to notify Initiator abgut operational changes and accept Initiator
requests to prevent operational changes.

0003h Removable Medium | The medium may be removed from the device

0004h to 000Fh

Reserved

0010h Random Readable Readability for storage devices with random addressing
00f 1h to 001Ch Reserved
001Dh MultiRead The _Logical Unit can read all CD media types; based omOSTA
MultiRead
001Eh CD Read The ability to read CD specific structures
001Fh DVD Read The ability to read DVD specific structures
0020h Random Writable Write support for randomly addressed writes
Incremental . . .
0021h Streaming Writable Write support for sequential recordifig
0022h Sector erasable Write support _for erasable media.and media that require an erase [pass
before overwrite.
0023h Formattable Support for formatting of media.
0024h Defect Management ?g;l(i:tg of the drive/media system to provide an apparently defect-ffee
0025h Write Once Write support_for'write once media that can be written in random drder.
0026h Restricted Overwrite | Write support for media that shall be written in multiples of logical blogks.
00R7h to 002Ch Reserved
002Dh CD Track at Once Ability to write CD with Track at Once recording
002Eh CD Mastering The ability to write CD with Session at Once or Raw write methodg.
002Fh DVD-R Write The ability to write DVD specific structures
00B0Oh to 00FFh Reseryed

0100h Power Management | Initiator and device directed power management
0101h Reserved
0102h Embedded Changer | Single mechanism multiple disc changer
0103h cb Aug;(a)yanalog Ability to play audio CDs via the drive’s own analog output
0104h Microcode Upgrade | Ability for the device to accept new microcode via the interface
0405h Time-out Ability to respond to all commands within a specific time
0106h DVD-CSS Ablility to perform data authentication
0107h Real-time Streaming Ability to read and write using Initiator requested performance
parameters
108h Logical Unit serial The Logical Unit has a unique identifier.
number
109h Reserved
10Ah Disc Control Blocks | The ability to read and/or write Disc Control Blocks

010Bh — FEFFh

Reserved

FFOOh — FFFFh

Vendor-specific
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Feature definitions

0 General

The following subclauses define the Feature sets and the commands supported by each Feature.

5.3.

1 Profile list feature (0000h)

This Feature identifies Profiles supported by the Logical Unit. The Profile List descriptor
returned is defined in Table 38. Profiles are defined as collections of Features and provide a

met

aod to quir‘kly determine the | ngir‘al Unit's type This Feature is F!|\AIF|\IIQ current _even if

non

e of the Profiles listed are current.

Table 38 — Profile list descriptor format

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) Feature Code = 0000h

1 (LBB)

2 Reserved Version Persistent Current

3 Additional Length

4ton Profile Descriptor(s)
The| Feature Code field shall be set to 0000h.
The| Version field is reserved and shall be set to zero. Future versions of a Feature will be
backward compatible; incompatible changes will be included in a different Feature.
Thel Persistent bit shall be set to one to indicate that the reporting of the Profile list is always
supported.
Thel Current bit shall be set to one.
The Additional Length field shall-be set to ((number of Profile Descriptors) x 4).
Thel Profile Descriptors are.shown in Table 39. All Profiles supported by the Logical Unit ghall
always be reported. Praofile descriptors are returned in the order of preferred operation — most
desjrable to least degsirable. For example a DVD-ROM that could also read CD-ROM woul( list
the DVD-ROM Profile-first and the CD-ROM Profile second.
Table 39 — Profile descriptor
Bit 7 6 5 4 3 2 1 0
Byte

Q (I\IIQR) Profile Nlumber

1 (LSB)

2 Reserved CurrentP

3 Reserved
The Profile Number identifies a Profile the Logical Unit conforms to, see Table 40.

The CurrentP bit, when set to one, shall indicate that this Profile is currently active. If no
medium is present, no Profile should be active. Multifunction devices shall select the most
appropriate Profile(s), if any, to set as current. The most appropriate current Profile is also
reported in the Feature Header (see Table 35).
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Table 40 — Profile list

Profile number Profile name Description Subclause
0000h Reserved
0001h Non-removable disk Re-writable disk, capable of changing behaviour
0002h Removable disk Re-writable; with removable media 5.4.1
0003h MO Erasable Magneto-Optical disk with sector erase capability 5.4.2
0004h MO Write Once Magneto-Optical write once 5.4.3
0005h AS-MQ Advance Storage — Magneta-Qptical 544
00j06h to 0007h Reserved
0008h CD-ROM Read only Compact Disc capable 5/4.5
0009h CD-R Write once Compact Disc capable 5.4.6
000Ah CD-RW Re-writable Compact Disc capable 5.4.7
00pBh to 000Fh Reserved
0010h DVD-ROM Read only DVD 5.4.8
0011h DVD-R Write once DVD, 5.4.9
0012h DVD-RAM or DVD+RW Re-writable DVD 5.4.10
00[13h to FFFEh Reserved
Logical Units Not
FFFFh Conforming to a The Logical Unit does*not conform to any Profile. 5.4.11
Standard Profile

5.3)2 Core feature (0001h)

Thig Feature identifies a Logical Unit that(stpports functionality common to all devices] All
Logijcal Units that conform to this standard shall implement the Core Feature set of commgnds
spetified in Table 41.

In fthe Polling Mode of Event-”'Notification, an Initiator shall repeatedly issue GET
EVENT/STATUS NOTIFICATION commands with an immediate bit of 1. The Logical Unit ghall
conjplete these commands upon receipt, supplying the Initiator with information on the most
recent event occurrences,” as described in the GET EVENT/STATUS NOTIFICATJON
command. If an event.occurrence of the class(es) requested is not in the Logical Unit eyent
quele, the Logical Unit shall complete the GET EVENT/STATUS NOTIFICATION command,
and|shall set the, NEA bit to 1. This shall not be deemed an error.

Thel Logical~Unit shall maintain a separate queue for each class of Event Notification(s)
supported.—This queue is the Event Queue and events generated shall be placed at the tdjil of
the |queue’ of the appropriate class. The depth of the Event Queue(s) is vendor-spegific,
althpugh it shall be at least one. If an overflow occurs, the Logical Unit shall maintain|the
mostTecent EVENTS In the queue.

If command queuing is supported, the Initiator may issue a GET EVENT/STATUS
NOTIFICATION command with an immediate bit of 0. The command shall not complete until
an event of the class(es) requested is either in the Event Queue, or has occurred.

Each command shall report only one event. If multiple Event Classes are requested and
multiple events are available, the Logical Unit shall report the Event in the Event Class with
the lowest Notification Class ordinal.
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Table 41 — Core commands

Op code Command description Clause
12h INQUIRY ANSI INCITS 301
46h GET CONFIGURATION 6.1.4
4Ah GET EVENT/STATUS NOTIFICATION 6.1.5
55h MODE SELECT (10) ANSI INCITS 301
5Ah MODE SENSE (10) ANSI INCITS 301
03h REQUEST SENSE (NQTE) ANSI INCITS 301
00h TEST UNIT READY ANSI INCITS 301

NOTE Logical Units shall be able to report sense to the Initiator. For transports that implement
automatic delivery of Logical Unit Sense Information to the Initiator, it shall use the transport’s
mechanism. For other transports, the REQUEST SENSE command shall be supported.

Thel Feature descriptor response data to be returned to the Initiator is defined in Table 42.

Table 42 — Core feature descriptor format

Bit 7 6 5 4 3 2 1 0

Byge

0 (MSB) Feature Code = 0001h

1 (L$B)

2 Reserved Version Persistent Current

3 Additional Length

4 (MSB)

5 Rhysical Interface Standard

6

7 (L$B)

Thel Feature Code field shalllbe set to 0001h.
The Version Field is defined in 5.2.1.

The Persistent bit.shall be set to one.

The Currenf bit shall be set to one.

Thel Additional Length field shall be set to 4.

The Physical Interface Standard field shall be set to the current Initiator to Logical Unit
communication path as defined in Table 43.
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Table 43 — Physical interface standard

Physical interface standard

Description Application

00000000h

Unspecified

00000001h

SCSI Family See SCSI implementation

00000002h

ATAPI See ATAPI implementation

00000003h

IEEE 1394 to 1995 See IEEE 1394 implementation

00000004h

IEEE 1394A See |IEEE 1394 implementation

00000005h

Fibre Channel See Fibre Channel (FCP) implementation

PD0O000006h to 0000FFFEh Reserved

DOOOFFFFh Vendor Unique

PD0010000h to 0001FFFFh Defined by NCITS

0D0020000h to 0002FFFFh Defined by SFF

PD0030000h to 0003FFFFh Defined by IEEE

PD0040000h to FFFFFFFFh Reserved

5.3,

Thig
cha
sup

Sup

and

The

3 Morphing feature (0002h)
Feature identifies the ability of the Logical Unit to notify™an Initiator about operati

hges and accept Initiator requests to prevent operational changes. Logical Units
port this Feature shall implement the commands specified in Table 44.

Table 44 — Morphing feature commands

Op code Command description Clause

6.1.4
6.1.5

46h
4Ah

GET CONFIGURATION
GET EVENT/STATUS NOTFICATION

PREVENT/ALLOW -MEDIUM REMOVAL with
Persistent bit set ta\one.

SEND EVENT when Class 3 Event (External Request)
is implemented.

1Eh ANSI INCITS 301

A2h 6.1.33

port, for this Feature, is enabled using the PREVENT/ALLOW command (Persistent
the media status-is:retrieved using the GET EVENT/STATUS NOTIFICATION comman

Feature descriptor response data to be returned to the Initiator is defined in Table 45.

Table 45 — Morphing descriptor format

bnal
that

bit),
d.

By

Bit 6 5 4 3 2

(MSB) Feature Code = 00002h

-

(LSB)

Reserved Version

Persistent | Current

Additional Length = 04h

Reserved

| Async

Reserved

Reserved

N|ojJlo| s~ |DN

Reserved
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The Feature Code field shall be set to 0002h.
The Version Field is defined in 5.2.1.

The Persistent bit shall be set to one.

The Current bit shall be set to one.

The Additional Length field shall be set to 4.

The Async bit, when set to zero, indicates that the Logical Unit supports only the polling
implementation of GET EVENT/STATUS NOTIFICATION. When set to one, indicates that the

Logjcal Unit supports both polling and asynchronous GET EVENT/STATUS NOTIFICATION.

5.3/4 Removable medium feature (0003h)

Implementing this Feature, Logical Units shall have a means of communicating to the Initigtor

that

the user wants to eject the medium or has inserted a new medium. togical Units

that

sup

Table 46 — Removable medium commands

Op code Command description Clause
BDh MECHANISM STATUS 6.1.8
1Eh EREVENT/ALLOW MEDIUM REMOVAL with the ANSI INCITS 301
ersistent Prevent bit set to zero

1Bh START/STOP UNIT and load eject (LQEY)bit ANSI INCITS 301
If alchanger type Logical Unit uses media status: operation, it shall use the following vgria-
tiong. If the changer Logical Unit supports individual slot load and unload capability, the [slot
nunjber(s) exhibiting the media status changé’shall be reported in the slot fields of the Mgdia
Stafus Event Data. If the changer LogicalvUnit uses a magazine load mechanism, the [slot
fields shall be set to the start and end glot numbers present in the magazine.
For|non-immediate GET EVENT/STATUS NOTIFICATION commands, the Initiator shall [use
exaftly one GET EVENT/STATUS'"NOTIFICATION request for the entire changer Logical Unit.
Thel Logical Unit shall respond as indicated in the Asynchronous Operation section above,

indi

Thid
des

cating the slot information'in the Request Sense Data as described above.

Criptor response 'data to be returned is defined in Table 47.

Table 47 — Removable medium descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
o MSBY Feature-Gode—=0003h
1 (LSB)
2 Reserved Version Persistent Current
3 Additional Length = 04h
4 Loading Mechanism Type Reserved Eject Pvnt Reserved Lock
Jmpr
5 Reserved
6 Reserved
7 Reserved

bort the Removable Medium Feature shall implement the commands specified in Table|46.

Feature identifiesa Logical Unit that has a medium that is removable. The Feafure
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The Feature Code field shall be set to 0003h.
The Version Field is defined in 5.2.1.

The Persistent bit shall be set to one.

The Current bit shall be set to one.

Event Class 4 shall be supported.

Aalradidr 1 PR LI B ) [T} — 4
Th AUUTLOTTAalr LTIyt Ty siidll V€ SC1 U F.

Thel Loading Mechanism Type field (Table 48) shall be set according to the Ejectbit. [The
Eje¢t bit, when set to zero, indicates that the device cannot eject the medium or magazing via
the [normal START/STOP command with the LoEj bitset. When set to one, indicates that|the
devjce can eject the medium or magazine.

Thel Pvnt Jmpr bit, when set to zero, shall indicate that the Prevent Jumper is present. [The
Logjcal Unit shall power up to the allow state and locking the, Legical Unit with |the
Preyent/Allow command shall not prevent insertion of the media. When set to one,|the
Prepent Jumper is not present. The Logical Unit shall power up {0'the prevent state (locked)
and| shall not accept new media or allow the ejection of media already loaded unfil a
PREVENT/ALLOW MEDIUM REMOVAL (allow) command is-issued. The Pvnt Jmpr bit dhall
not |[change state, even if the physical jumper is added or removed during operation. Lodical
Units that do not have a Prevent Jumper available should 'set this bit to 0 to indicate that|the
Loglcal Unit behaves as described for a jumper being present.

Thel Lock bit, when set to zero, shall indicate that the medium cannot be locked into|the
Logjcal Unit. When set to one, shall indicate that\the PREVENT/ALLOW MEDIUM REMOVAL
conjmand is capable of actually locking the media into the Logical Unit.

Table 48 — Lkoading mechanism type

Loading mechanism type Description
000b Caddy/Slot type loading mechanism
001b Tray type loading mechanism
010b Pop-up type loading mechanism
011b Reserved
100b Embedded changer with individually changeable discs
1+01b Embedded changer using a magazine mechanism
110b to 111b Reserved

5.3.5. ' Random readable feature (0010h)

This Feature identifies a Logical Unit that can read data from logical blocks specified in a
READ command. Logical Units that may be used as Random Readable block devices shall
implement the commands specified in Table 49.

Table 49 — Random readable feature

Op code Command description Clause

25h READ CAPACITY 6.1.17

28h READ(10) ANSI INCITS 301
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The Feature descriptor response data to be returned to the Initiator is defined in Table 50.

Table 50 - Random Readable Descriptor format

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) Feature Code = 0010h

1 (LSB)

2 Reserved Version Persistent Current

3 Additional Length = 08h

4 (MSB)

5 Logical Block Size

6

7 (LEB)

8 (MSB) Blocking

9 (LEB)

10 Reserved PP

11 Reserved

There is no requirement that the addresses, in sequences of reads, occur in any particular
order.

Thel Feature Code field shall be set to 0010h.
The| Version Field is defined in 5.2.1.

Thel Persistent bit shall be defined asvin 5.2.2. This bit shall be set to zero if the medium is
remjovable.

Thel Current bit shall be defined as in 5.2.3. This bit shall be set to zero if random readable
media are not present.

Thel Additional Length'field shall be set to 8.
Thel Logical Bldock 'Size shall be set to the number of bytes per logical block.

The Blocking field shall indicate the number of logical blocks per device readable unit.|For
most hard disks, this value is 1. For DVD devices, this number is 10h.

If there is more than one Blocking on the medium possible, the Blocking field shall be set to
zero. See the READ TRACK INFORMATION Command for more information.

The PP (Page Present) bit, when set to zero, shall indicate that the Read/Write Error
Recovery page may not be present. When set to one, shall indicate that the Read/Write Error
Recovery page is present.
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5.3.6 Multi-Read feature (001Dh)

This Feature identifies a Logical Unit that can read all CD media types. The Logical Unit shall
conform to the OSTA Multi-Read specification 1.00, with the exception of CD Play capability
(the CD Audio Feature is not required). Reading of CD Audio data via the READ CD command
shall be supported. Logical Units that support the Multi-Read Feature shall implement the
commands specified in Table 51.

Table 51 — Multi-Read feature commands

Op-code Cemmeand-deseription Glause
28h READ (10) ANSI INCITS 301
BEh READ CD 6.1.15
51h READ DISC INFORMATION 6.1(18
52h READ TRACK INFORMATION 671726

The| Feature descriptor response data to be returned to the Initiator is defined in Table 52.

Table 52 — Multi-Read descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code.='001Dh
1 (LEB)
2 Reserved Version Persistent Current
3 Additional Length = 00h

Thel Feature Code field shall be set t0.Q01Dh.
The Version Field is defined in 5.2.:1.

The Persistent bit shall be defined as in 5.2.2.
The Current bit shall be\defined as in 5.2.3.
The Additional Length field shall be set to 00h.

5.3/7 CD read feature (001Eh)

Thig Feature identifies a Logical Unit that can read CD specific information from the media
and| cafy read user data from all types of CD blocks. Logical Units that read CD-ROM megdia

shal-supportthecommmands-specified i Tabte 53

Table 53 — CD READ commands

Op code Command description Clause
BEh READ CD 6.1.15
B9h READ CD MSF 6.1.16

READ TOC/PMA/ATIP Supports Format codes 0h, 1h, 2h

and 5h if the CD-TEXT bit is set to one 6.1.24

43h
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The Feature descriptor response data to be returned to the Initiator is defined in Table 54.

Table 54 — CD Read descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 001Eh
1 (LSB)
2 Reserved Version | Persistent | Current
3 Additional Length = 04h
—4 | c2Flag | coamext
5 Reserved
6 Reserved
7 Reserved
Thel Feature Code field shall be set to 001Eh.

The

The|Persistent bit shall be defined as in 5.2.2. This bit shall be set to zeto if the medium is removap

The
presen

The
The

t.

Version Field is set to one.

Additional Length field shall be set to 04h.

When set to zero the Logical Unit does not support C2 Error Pointers.

The

Current bit shall be defined as in 5.2.3. This bit shall be set to zero if CD media are

READ TOC/PMA/ATIP command. When sef\to zero, CD-Text is not supported.

5.3

This

{8 DVD read feature (001Fh)

Table 55 — DVD READ feature commands

e.

not

C2 Flag, when set to one, indicates the Logical Unit supports the C2 Error Poinfers.

CD-Text bit, when set to one, indicates the Logical Unit supports Format Code 5h of|the

Feature identifies a Logical_Unit that can read DVD specific information from the megdia.
Logjcal Units that read DVD-ROM media shall support the commands specified in Table 55.

Op code Command description Clause
51h READ(10) ANSI INCITS 301
A8h READ(12) ANSI INCITS 301
ADh READ DVD STRUCTURE 6.1.19
43h READ TOC/PMA/ATIP 6.1.24

The Feature descriptor response data to be returned to the Initiator is defined in Table 56.

Table 56 — DVD read descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 001Fh
1 (LSB)
2 Reserved Version Persistent Current
3 Additional Length = 00h
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The Feature Code field shall be set to 001Fh.

The Version Field is defined in 5.2.1.

14776-362 © ISO/IEC:2006(E)

The Persistent bit shall be defined as in 5.2.2. This bit shall be set to zero if the medium is

removable.

The Current bit shall be defined as in 5.2.3. This bit shall be set to zero if DVD media are not

present.

The-AdditionalLenath-field-shall be-setto-0
g -

5.39 Random writable feature (0020h)

Thig Feature identifies a Logical Unit that can write data to logical blocks specified’by a Write
command. There is no requirement that the addresses in sequences of writes occur in [any
parficular order. Logical Units that may be used as a random writablesblock device ghall
implement the commands as specified in Table 57.

Table 57 — Random writable block device commands

Op code Command description Clause
25h READ CAPACITY 6.1.17
2Ah WRITE(10) 6.1.41
2Eh WRITE AND VERIFY (10) 6.1.42
35h SYNCHRONIZE CACHE 6.1.40

The Immediate bit shall be supported.

Thel Feature descriptor response data to belreturned to the Initiator is defined in Table 58

Table 58 — Random writable descriptor format

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) Feature Code = 0020h
1 (LEB)
2 Reserved Version Persistent Current
3 Additional Length = 0Ch
4 (MSB)
5 Last Logical Block Address
6
7 (LBB)
8 (MSB)
9 Logical Block Size
10
11 (LSB)
12 (MSB) Blocking
13 (LSB)
14 Reserved PP
15 Reserved
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Feature Code field shall be set to 0020h.

Version field shall be set to 1h.

The Persistent bit shall be defined as in 5.2.2. This bit shall be set to zero if the medium is

rem

ovable.

The Current bit shall be defined as in 5.2.3. This bit shall be set to zero if randomly writable
media are not present.

Th

Ly

The
the

The
be
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The
mos
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zer(

The
very
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5.3,

This
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medium.

hmand.

t hard disks, this value is 1. For DVD devices, this number is.40h.

overy page is present.

10 Incremental streaming writable (0021h)

port this Feature shall implement the commands shown in Table 59.

Table' 59 — Incremental streaming commands

Last Logical Block Address is the logical block address of the last addressable(bloch

Logical Block Size field specifies the number of bytes per logical block. This value {
the same as reported by the Random Readable Feature and theAREAD CAPAC

Blocking field shall indicate the number of logical blocks per feadable Logical Unit.

ere is more than one Blocking on the medium possible,the Blocking field shall be sg
. See the READ TRACK INFORMATION Command fof. more information.

Feature identifies a Logical Unit;that can write data to a contiguous region and
end data to a limited number of {ocations on the media. On CD media, this is knowr
ket recording and on DVD media it is known as Incremental Recording. Logical Units

on

hall
ITY

For

t to

PP (Page Present) bit, when set to zero, shall indicate that the Read/Write Error Re¢co-
page may not be present. When set to on€) shall indicate that the Read/Write B

rror

can
as
that

Op code Command description Clause
Alh BLANK (Note 1) 6.1.1
58h CLOSE TRACK/SESSION 6.1.2
51h READ DISC INFORMATION 6.1.18
52h READ TRACK INFORMATION 6.1.26
53h RESERVE TRACK 6.1.29
54h SEND OPC INFORMATION (Note 2) 6.1.35
2Ah WRITE(10) 6.1.41
35h SYNCHRONIZE CACHE 6.1.40
NOTE 1 Shall be supported if the Erasable bit in READ DISC INFORMATION, returned data,
is set to one. If supported, Blanking Types 000b, 001b and 100b shall be supported.
NOTE 2 Shall be supported if the OPC information is ever returned in the READ DISC
INFORMATION return data.
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Table 60 — Incremental streaming parameters

Page code Mode page Clause

05h Write Parameters 5.5.4

The Feature descriptor response data to be returned to the Initiator is defined in Table 61.

Table 61 — Incremental streaming writable descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0021h
1 (LEB)
2 Reserved Version Persistent Current
3 Additional Length
4 (MSB) Data Type Supported
5 (LEB)
6 Reserved
7 Number of Link Sizes
gton Link Size
nto ? Pad

Thel Feature Code field shall be set to 0021h.
The| Version field is set to 1h.

The| Persistent bit shall be defined asn 5.2.2. This bit shall be set to zero if the mediufn is
remjovable.

Thel Current bit shall be defined as in 5.2.3. This bit shall be set to zero if sequential write
media are not present.

Thel Additional Length\field shall be set to 4 + (Number of Link Sizes) + (Numbef of
Pad bytes).

Thel Data TypesSupported field is a bit field that identifies the supported Data Type. A bif set
to Zero indicates the Data Type is not supported. A bit set to one indicates the Data Type is
supported.\Bit 0 equates to Data Type 0 and bit 15 equates to Data Type 15, etc.

Thel Number of Link Sizes shall specify the number of link sizes available for the curfent

+ = falnY PNH o £iolal . | PN 4 = A/ Dt £ioll | lal b o
me Id. T Ul U 1T11CUITd, UlTo TITTU olTfUuUTU T 1. 1T U VIR, UlTo TITIU olTTUUTU VUT 4.

Each Link Size field shall indicate the number of logical blocks per link. Links occur on
sequentially written media between independent write operations. The link size does not
include any logical blocks written by the Logical Unit to satisfy the writable unit specified by
the Blocking field in the Random Readable Feature. This field is 7 for CD-R media, and may
be 0, 1 or 16 for DVD media. Link Size fields are reported by the Logical Unit in the Logical
Unit’'s preferred order, most desirable first.

The Pad field shall contain zeros. The number of Pad bytes shall be 4 x IP((Number of Link
Sizes + 3)/4) — (Number of Link Sizes), where IP() is the integer part of the number. The Pad
field is present to make the length of the Feature Descriptor a multiple of 4 bytes.
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5.3.11 Sector erasable feature (0022h)

This Feature identifies a Logical Unit that supports erasable media and media that require an
erase pass before overwrite, such as some magneto-optical technologies. Logical Units that
support this Feature shall implement the commands listed in Table 62.

NOTE This Feature does not apply to DVD-RAM, that is a direct overwrite technology.

Table 62 — Sector erasable feature commands

Op code Command description Clause
2Ch ERASE(10) ANSTTNCITS 301
2Fh VERIFY(10) (Note 1) ANSI INCITS 304
2Ah WRITE(10) (Note 2) 6.1.41

NOTE 1 The BLKVFY bit shall be supported.
NOTE 2 The EBP bit shall be supported.

The| Feature descriptor response data to be returned to the Initiator is defined in Table 63.

Table 63 — Sector erasable

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code 70022h
1 (LBB)
2 Reserved Version Persistent Current
3 Additional Length
Thel Feature Code field shall be set ta~0022h.
The Version Field is defined in.5.2:1.
The Persistent bit shall be defined as in 5.2.2.
The Current bit shall be-defined as in 5.2.3.
The Additional Length field shall be set to 00h.
5.3.12 Formattable feature (0023h)
Thig Feature identifies a Logical Unit that can format media into logical blocks. Logical Units
that use’media that may be formatted shall implement the commands specified in Table 64.

Table 64 — Formattable feature commands

Op code Command description Clause
04h FORMAT UNIT with a Format Code of 001b, Format Type Oh 6.1.3
23h READ FORMAT CAPACITIES 6.1.20
03h REQUEST SENSE ANSI INCITS 301
2Fh VERIFY(10) ANSI INCITS 301
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Feature descriptor response data to be returned to the Initiator is defined in Table 65.

Table 65 — Formattable descriptor format

14776-362 © ISO/IEC:2006(E)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0023h
1 (LSB)
2 Reserved Version Persistent Current
[5] AddItional Lengtn = uun
Thel Feature Code field shall be set to 0023h.
The| Version Field is defined in 5.2.1.
Thel Persistent bit shall be defined as in 5.2.2. This bit shall be set to zeralif the medium is
removable.
The| Current bit shall be defined as in 5.2.3. This bit shall be set/to zero if non-formattable
media are present.
Thel Additional Length field shall be set to 0.
5.3J13 Defect management feature (0024h)
Thig Feature identifies a Logical Unit that shall have.defect management available to proyide
a defect-free contiguous address space. Logical Units that support this Feature dhall

imp

NOT

The

ement the parameter listed in Table 66.

Table 66 — Defect management feature parameters

Page code Parameter Clause

01h C/DVD Read/Write Error Recovery Page 5.5.3

E The AWRE and ARRE shall beysupported if medium is Writable.
Feature descriptor response data to be returned to the Initiator is defined in Table 67.

Table 67 — Defect management descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0024h
1 (LBB)
2 Reserved | Version | Persistent ! curreint
3 Additional Length = 00h
The Feature Code field shall be set to 0024h.
The Version Field is defined in 5.2.1.
The Persistent bit shall be defined as in 5.2.2. This bit shall be set to zero if the medium is
removable.

The Current bit shall be defined as in 5.2.3. This bit shall be set to zero if non-managed
media are not present. If the media are Defect Managed, it may have no defects.

The

Additional Length field shall be set to 0.
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5.3.14 Write once feature (0025h)

This Feature identifies a Logical Unit that shall have the ability to record to any previously
unrecorded logical block. The recording of logical blocks may occur in any order. Previously
recorded blocks shall not be overwritten. Logical Units that support this Feature shall
implement the commands listed in Table 68.

Table 68 — Write once feature commands

Op code Command description Clause
25h READCAPACHTY 647
35h SYNCHRONIZE CACHE 6.1.40
2Ah WRITE(10) 6.1.41
2Eh WRITE AND VERIFY (10) 6.1(42

Table 69 — Write once feature parameters

Page code Parameter Clause

01h C/DVD Read/Write Error Recovery Page 5.5.3

Thel Feature descriptor response data to be returned to thé_ Initiator is defined in Table 70.

Table 70 — Write once descriptor format

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) Fedture Code = 00025h

1 (LEB)

2 Reserved Version Persistent Current

3 Additional Length = 08h

4 (MSB)

5 Last Logical Block

6

7 (LBB)

8 (MSB) Blocking

9 (LBB)

10 Reserved PP

11 Reserved

The Feature Code field shall be set to 25h.
The Version Field is defined in 5.2.1.

The Persistent bit shall be defined as in 5.2.2. This bit shall be set to zero if the medium is
removable.

The Current bit shall be defined as in 5.2.3. This bit shall be set to zero if write once media
are not present.

The Additional Length field shall be set to 08h.
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The Last Logical Block is the logical block address of the last addressable block on the medium.

The Blocking field shall indicate the number of logical blocks per readable Logical Unit. For
most hard disks, this value is 1. For DVD devices, this number is 10h.

If there is more than one Blocking on the medium possible, the Blocking field shall be set to
zero. See the READ TRACK INFORMATION Command for more information.

The PP (Page Present) bit, when set to zero, shall indicate that the Read/Write Error Reco-
very page may not be present. When set to one, it shall indicate that the Read/Write Error
Recovery page is present.

5.3[15 Restricted overwrite feature (0026h)
Thig Feature identifies a Logical Unit that shall have the ability to overwrite logical) blocks pnly

in flxed sets at a time. Logical Units that write and read CD-RW media shall support|the
conmands specified in Table 71.

Table 71 — Restricted overwrite commands

Op code Command description Clause
Alh BLANK 6.1.1
25h READ CAPACITY 6.1.17
51h READ DISC INFORMATION 6.1.18
52h READ TRACK INFORMATION 6.1.26
35h SYNCHRONIZE CACHE 6.1.40
2Ah WRITE(10) 6.1.41

Table 72 — Restricted Overwrite parameter

Page code Parameter Clause

05h Write Parameter Page 5.5.4

Thel Feature descriptor response data to be returned to the Initiator is defined in Table 73.

Table 73 — Restricted overwrite descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0026h
1 (LBB)
2 Reserved Version Persistent Current
3 Additional Length = 00h

The Feature Code field shall be set to 0025h.
The Version Field is defined in 5.2.1.

The Persistent bit shall be defined as in 5.2.2. This bit shall be set to zero if the medium is
removable.

The Current bit shall be defined as in 5.2.3. This bit shall be set to zero if write once media
arenot present.

The Additional Length field shall be set to 0.
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5.3.16 CD Track at once feature (002Dh)

This Feature identifies a Logical Unit that can write data to a CD track. Logical Units that
support this Feature shall implement the commands and Features identified in Table 74.

Table 74 — CD track at once feature commands

Op code Command description Subclause
A1th BLANK (Note 1) 6.1.1
5Bh CLOSE TRACK/SESSION 6.1.2
51h READ DISC INFORMATION 6.1.18
52h READ TRACK INFORMATION 6.1.26
53h RESERVE TRACK 6.1,29
54h SEND OPC INFORMATION (Note 2) 6.1.35
35h SYNCHRONIZE CACHE 6.1.40
2Ah WRITE (10) 6.1.41
NOTE 1 Shall be implemented if the Erasable bit, in the READ DISC INFORMATION returned
data, is set to one. If supported, Blanking Type 000b, 001b and 100b shall\be supported.
NOTE 2 Shall be implemented if OPC Information is returned in the.READ DISC INFORMATION
returned data.

Table 75 — CD track at once feature parameters

Pagecode Parameter Subclause

05h Write Parameters 5.5.4

Thel Feature descriptor response data to.be returned to the Initiator is defined in Table 76.

Table 76 — CD Track at once descriptor format

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) Feature Code = 002Dh

1 (LEB)

2 Reserved Version Persistent Current

3 Additional Length = 04h

4 Reserved Test CD-RW R-W
Write Sub-cqde

5 Reserved

6 (MSB) Data Type Supported

7 (LSB)

The Feature Code field shall be set to 002Dh.
The Version Field is defined in 5.2.1.

The Persistent bit shall be defined as in 5.2.2. This bit shall be set to zero if the medium is
removable.

The Current bit shall be defined as in 5.2.3. This bit shall be set to zero if CD-R or CD-RW
media are not present.
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The Additional Length field shall be set to 04h.

The following bits indicate Feature support. If set to zero, the Feature is not supported. If set
to one, the Feature is supported.

The Test Write bit indicates that the Logical Unit can perform test writes. See 5.5.4.

The CD-RW bit indicates support for overwriting a Track at Once track with another.

DO AAL O L L L (- & ) FR N ) L - Ll b () D AAL O L L L
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usef supplied data.

Thel Data Type Supported field is defined in 5.3.10.

5.3]/17 CD mastering (session at once) feature (002Eh)

Thig Feature identifies a Logical Unit that can write a CD in Session at.Once or Raw m
Logjcal Units that support Session at Once mastering shall implement the commands liste
Tablle 77, and parameters listed in Table 78. Logical Units that support mastering in R
mode shall implement the commands listed in Table 79 and parameters listed in Table 80.

Table 77 — CD mastering (session at once)'feature commands

ith

bde.
d in
AW

Op code Command description Subclause
51h READ DISC INFORMATION 6.1.18
52h READ TRACK INFORMATION 6.1.26
5Dh SEND CUE SHEET 6.1.31
2Ah WRITE (10) 6.1.41

Table 78 — CD mastering (session at once) parameter

Page code Parameter Subclause

05h Write Parameters — Session at once write type shall be supported. 5.5.4
Table 79 — CD mastering (RAW) feature commands

Op code Command Subclause
51h READ DISC INFORMATION 6.1.18
52h READ TRACK INFORMATION 6.1.26
35h SYNCHRONIZE CACHE 6.1.40
2Ah WRITE (10) 6.1.41

Table 80 — CD mastering (RAW) parameters
Page code Parameter Subclause
05h Write Parameters Page — RAW Write Type shall be supported 5.5.4
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The Feature descriptor response data to be returned to the Initiator is defined in Table 81.

Table 81 — CD mastering feature descriptor

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 002Eh
1 (LSB)
2 Reserved Version Persistent  Current
3 Additional Length = 04h
4 Reserved SAO RAW MS RAW TEST CD_RW R-
WRITE
5 (MSB)
6 Maximum Cue Sheet Length
7 (L$B)
Thel Feature Code field shall be set to 002Eh.
The| Version Field is defined in 5.2.1.
Thel Persistent bit shall be defined as in 5.2.2.This bit shall be set to zero if the medium is
remlovable.
The| Current bit shall be defined as in 5.2.3.This-bit shall be set to zero if CD-R or CD{RW

me(

The

The
to o

The

The

The

The

The

ia are not present.
Additional Length field shall be set te,04h.

following bits indicate Feature~support. If set to zero, the Feature is not supported. If
ne, the Feature is supported.

SAOQ bit shall indicate that the Logical Unit can record using the Session at Once write typ
Raw MS bit shall"indicate that the Logical Unit can record multi-session in raw mode.
Raw bit shallindicate that the Logical Unit can record using the raw write type.
TestMUrite bit shall indicate that the Logical Unit can perform test writes.

CD-RW bit shall indicate that the Logical Unit can overwrite previously recorded data.

set

The R-W bit shall indicate that the Logical Unit can record the R-W Sub-channels with user
supplied information.

The Maximum Cue Sheet Length field indicates the maximum length of a Cue Sheet that can
be accepted by the Logical Unit for Session at Once recording. If the SAO bit is zero, this field
shall be set to zero.
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This Feature identifies a Logical Unit that can write data to DVD-R in Disc at Once mode.
Logical Units that write and read DVD-R media shall support the commands specified in
Table 82 and the parameters identified in Table 83.

Table 82 — DVD-R write commands

Op code Command description Clause
51h READ DISC INFORMATION 6.1.18
52h READ TRACK INFORMATION 6.1.26
53h RESERVE TRACK 6.1.29
ADh SEND DVD STRUCTURE 6.1.32
2Ah WRITE (10) 6141

Table 83 — DVD-R write feature parameters
Page code Parameter Subclause
05h Write Parameter — Session at Once shall be supparted 5.5.4

Thel DVD-R write feature descriptor response data to be(returned to the Initiator is defined in
Tabjle 84.
Table 84 — DVD-R write feature descriptor format
Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) Feature Code = 002Fh

1 (LBB)

2 Reserved Version Persistent Current

3 Additional Length = 04h

4 Reserved BUF Reserved V-\r/Er)E; Reserved

5 Reserved

6 Reserved

7 Reserved

The| Feature Code field shall be set to 002Fh.

The| Version Field is defined in 5.2.1.

The Persistent bit shall be defined as in 5.2.2. This bit shall be set to zero if the medium is
removable.

The Current bit shall be defined as in 5.2.3. This bit shall be set to zero if DVD-R media are not

present.

The Additional Length field shall be set to 04h.

The BUF bit, when set to one, indicates the Logical Unit can perform Buffer Under-run Free

recording.
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The Test Write bit, when set to zero, shall indicate that the Logical Unit is not capable of
performing test writes. When set to one, the Logical Unit shall not be capable of performing
test writes.

5.3.19 Power management feature (0100h)
This Feature identifies a Logical Unit that can perform Initiator and Logical Unit directed

power management. Logical Units that support this Feature shall implement the commands
specified in Table 85 and the mode parameters specified in Table 86.

Table-86—PRowermanagemeni-commands

Op code Command description Clause
4Ah GET EVENT/STATUS NOTIFICATION (Note 1) 6.1.5
1Bh START/STOP UNIT (NOTE 2) ANSI INCITS 301

NOTE 1 Power Class events shall be supported.
NOTE 2 Power Condition field shall be supported.

Table 86 — Power management mode parameters

Page code Page description Clause

1Ah Power Condition 5.5.7

Thel Feature descriptor response data to be returnéd to the Initiator is defined in Table 87.

Table 87 — Power management descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0100h
1 (LEB)
2 Reserved Version Persistent Current
3 Additional Length = 00h

The| Feature Codeffield shall be set to 0100h.
Thel Version Field is defined in 5.2.1.

The| Persistent bit shall be set to one.

The| €urfent bit shall be set to one.

The Additional Length field shall be set to 0.

5.3.20 Embedded changer feature (0102h)

This Feature identifies a Logical Unit that can move media from a storage area to a
mechanism and back. Logical Units that support an embedded changer shall implement the
commands specified in Table 88.
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Table 88 — Embedded changer command

Op code Command description Clause
A6h LOAD/UNLOAD MEDIUM 6.1.7
BDh MECHANISM STATUS 6.1.8

The Feature descriptor response data to be returned to the Initiator is defined in Table 89.

Table 89 — Embedded changer descriptor format

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) Feature Code = 0102h

1 (LBB)

2 Reserved Version | Persistent Current

3 Additional Length = 04h

4 Reserved SCC Reserved SDP. | Reserved

5 Reserved

6 Reserved

7 Reserved Highest Slot Number

Thel Feature Code field shall be set to 0102h.
The Version Field is defined in 5.2.1.

Thel Persistent bit shall be defined as in 5.2°2.
The Current bit shall be defined as.in"5.2.3.
Thel Additional Length field shall'be set to 4.

Thel SCC (Side Change.Capable) bit, when set to zero, shall indicate that the Logical Uniit is
not |capable of selecting both sides of the media. When set to one, shall indicate that|the
Logical Unit is capabte of selecting both sides of the media.

Thel SDP (Supports Disc Present) bit, when set to zero, shall indicate that the Logical Unit
canphot report’ the contents of the slots after a reset or magazine change. When set to ¢ne,
shall indicate that the Logical Unit can report the contents of the slots after a reseft or
magazine change and that the response to the Mechanism Status command will contain Valid
Dist.is Present status information for all slots

Highest Slot Number shall be set to the number of slots minus one.

5.3.21 CD audio external play feature (0103h)

This Feature identifies a Logical Unit that can play CD Audio data directly to an external
output. Logical Units that have a CD-Audio external output shall support the commands
specified in Table 90 and the mode pages specified in Table 91.
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A Logical Unit without a CD-Audio output shall respond to a PLAY AUDIO command, that has
a transfer length of zero, with CHECK CONDITION status, and set the sense key to ILLEGAL
REQUEST. This behaviour allows an Initiator to determine if a CD-Audio analog output is
supported.

Table 90 — CD-audio external play feature commands

Op code Command description Clause
BDh MECHANISM STATUS 6.1.8
4Bh PAUSE/RESUME 6.1.9
45h PLAY AUDIO (10) 6.1.10
47h PLAY AUDIO MSF 6.1.12
43h READ TOC/PMA/ATIP 6.1.24
42h READ SUBCHANNEL 6)1.23
2Bh SEEK ANSI INCITS 301
4Eh STOP PLAY/SCAN 6.1.39

Table 91 — CD-Audio External Output Parameters

Page code Page description Clause

OEh CD Audio Control Mode Page 5.5.6

The| Feature descriptor response data to be returned to the Initiator is defined in Table 92.

Table 92 — CD audio extéernal play descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0103h
1 (LEB)
2 Reserved Version | Persistent | Current
3 Additional Length = 04h
4 Reserved Scan | SCM | SV
5 Reserved
6 (MSB) Number of Volume Levels
Nton (LEB)

ThelkEeature Code field-shall be set 1o 01030

The Version Field is defined in 5.2.1.

The Persistent bit shall be defined as in 5.2.2.
The Current bit shall be defined as in 5.2.3.
The Additional Length field shall be set to 4.

The Scan bit, when set to one, indicates the SCAN command is supported.
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The SCM (Separate Channel Mute) bit, when set to zero, shall indicate that all audio channels
are muted simultaneously.

When set to one, shall indicate that each audio channel can be independently muted.

The SV (Separate Volume) bit, when set to zero, shall indicate that all audio channels will
have the same volume level. When set to one, shall indicate that audio channel volume may
be set independently.

The Number of Volume Levels shall indicate the number of discrete volume levels supported
by the Logical Unit. If the Logical Unit supports only turning audio on and off, the Number of
Volliime Levels field shall be set to 2.

5.3.22 Microcode upgrade feature (0104h)
Thig Feature identifies a Logical Unit that can upgrade its internal microcode vialthe interface.
Logjcal Units that support microcode upgrades shall implement the commands specifiefd in
Table 93.

Table 93 — Microcode upgrade command

Op code Command description Clause

3Ch READ BUFFER with Mode 011b set ANSI INCITS 301

WRITE BUFFER with Mode 111b (Download microcode with offset and
save)

3Bh ANSI INCITS 301

The| Feature descriptor response data to be returned to the Initiator is defined in Table 94.

Table 94 — Microcode upgrade descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0104h
1 (LEB)
2 Reserved Version Persistent Current
3 Additional Length = 00h

Thel Feature Code fiéld'shall be set to 0104h.
The Version Field\is defined in 5.2.1.

Thel Persistent bit shall be defined as in 5.2.2.
The Current bit shall be defined as in 5.2.3.

ThelAdditional Length-field shall beset to 0

5.3.23 Time-out feature (0105h)

This Feature identifies a Logical Unit that can always respond to commands within a set time
period. If a command cannot complete normally within the allotted time, it completes with an
error. Logical Units that support this Feature shall support the parameter listed in Table 95.

Table 95 — Time-out feature parameter

Page code Parameter Subclause

1Dh Time-out and Protect Page 5.5.9
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Logical Units that support queuing shall support Event Notification Class 6. If queuing is not
supported, a CHECK CONDITION status with a sense code of ILLEGAL REQUEST and an
ASC of INSUFFICIENT TIME FOR OPERATION” shall be supported.

Eve

The

nt Notification Class 6 shall be supported if queuing is supported.
Feature descriptor response data to be returned to the Initiator is defined in Table 96.

Table 96 — Time-Out Descriptor Format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0105h
1 (LBB)
2 Reserved Version Persistent Current
3 Additional Length = 00h
Thel Feature Code field shall be set to 0105h.
Thel Version Field is defined in 5.2.1.
Thel Persistent bit shall be defined as in 5.2.2.
Thel Current bit shall be defined as in 5.2.3.
The Additional Length field shall be set to 00h.
5.324 DVD-CSS Feature (0106h)
Thig Feature identifies a Logical Unit that«an perform DVD-CSS authentication and |key
mamnagement. Logical Units that support DVD-Video CSS (Content Scramble System) ghall
implement the commands specified by Table 97.
Table 97.- DVD-CSS feature commands
Op code Command description Clause
A2h REPQRT KEY 6.1.28
A3h SEND KEY 6.1.34
ADh READ DVD STRUCTURE 6.1.19
Thel Feature descriptor response data to be returned to the Initiator is defined in Table 98.
Table 98 — DVD-CSS feature descriptor format
Bit 7 6 5 4 3 2 1 0
Byte
(MSB) Feature Code 0106h
(LSB)
Reserved Version Persistent Current

Additional Length = 04h

Reserved

Reserved

Reserved

N|jo|jloa|ldh|lwWw|IN]|~]|O

CSS Version
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The Feature Code field shall be set to 0106h.
The Version Field is defined in 5.2.1.

The Persistent bit shall be defined as in 5.2.2.

The Current bit shall be defined as in 5.2.3. This bit shall be set to zero if DVD-CSS media
are not present.

The Additional Length field shall be set to 4.

The CSS version shall be setto 01h

5.3]25 Real-time streaming feature (0107h)

Thig Feature identifies a Logical Unit that can perform reading and writing within Initigtor
spetified (and Logical Unit verified) performance ranges. Logical Units that-support [this
Fedture shall implement the commands listed in Table 99.

The| Feature descriptor response data to be returned to the Initiator is defined in Table 100.

Table 99 — Real-time streaming feature commands

Op code Command description Clause
Ach GET PERFORMANCE 6.1.6
B6h SET STREAMING 6.1.38
AT7h SET READ AHEAD 6.1.37

Table 100 — Real-time streaming feature descriptor format

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code = 0107h
1 (LBB)
2 Reserved Version Persistent Current
3 Additional Length =00h

The| Feature Codefield shall be set to 0107h.

Thel Version Eield is defined in 5.2.1.

The| Persistent bit shall be defined as in 5.2.2.

The| Current bit shall be defined as in 5.2.3.

The Additional Length field shall be set to 0.

5.3.26 Feature 0108h — Logical unit serial number

This Feature identifies a Logical Unit that has a unique serial number. A Logical Unit can be
uniquely identified by checking its vendor ID, model ID and serial number.
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Table 101 — Logical unit serial number feature descriptor

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) Feature Code = 0108h

1 (LSB)

2 Reserved Version Persistent Current

3 Additional Length

4ton Serial Number

The Feature Code field shall be set to 0108h.
Thel Persistent bit shall be set to one.
Thel Current bit shall be set to one.
Thel Additional Length field shall be set to a multiple of 4.
Thel coding of the Serial Number shall meet ISO/IEC 646:1991 (i.e- codes 20h to 7Eh). |Any
unused bytes in the Serial Number shall be padded with spaces/(20h). There should noj be
more than three pad bytes.
5.3[27 Feature 010Ah - Disc control blocks
Thig Feature identifies a Logical Unit that can read and/or write Disc Control Blocks from or to
the |media. Logical Units that support this command-shall implement the commands listed in

Tab

le 102.

Table 102 — Disc control’blocks feature commands

Op code Command description Clause
READ DVD STRUCTURE
ADh Format Code 30h shall be stpported. 6.1.19
BFh SEND DVD STRUCTURE 6.1.32
If any DCB’s are identified as writable, this command shall be supported T
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Table 103 — Disc control blocks feature descriptor

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) | Feature Code = 0108h
1 (LSB)
2 Reserved | Version Persistent Current
3 Additional Length
T (MSB)
5 Supported DCB entry 0
6
7 (LBB)
ny4+4 | (MSB)
nAf4+5 Supported DCB entry n
n}4+6
nA4+7 (LEB)
The| Feature Code field shall be set to 010Ah.
Thel Version Field is defined in 5.2.1.
Thel Persistent bit shall be defined as in 5.2.23This bit shall be set to zero if the mediumm is
remlovable.

The

read or written.

The

sup

5.4

Current bit shall be defined as in 5:2.3. This bit shall be set to zero if no DCBs can be

Additional Length field shall be set to » x 4, where n is the number of Supported DCB
entifies. The Supported DCB.‘entry » fields shall each contain the Content Descriptor ¢f a

ported DCB. Entries shallhbe sorted in ascending order.

Profile definitions

0 General

iles define  a base set of functions for Logical Units. Logical Units that list a Profilg as

ent shallsupport all Features required by that Profile, but not all Features may be current.

ingle
any
- If a

Not Ready response would be given to a TEST UNIT READY command, no Profile shall be
current.

For example, a Logical Unit, with unformatted media, may not be able to read or write and the
corresponding Features would not be current. But the Profile corresponding to the Logical
Unit/media system may be current, i.e., a DVD-RAM Logical Unit with unformatted media
loaded may claim compliance to the DVD-RAM Profile; a DVD-RAM Logical Unit with no
media loaded shall claim no Profile as current.
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Logical Units identifying Profile 2 as current shall support the Features listed in Table 104.

Table 104 — Mandatory features for removable disks

Feature Lol Sub-
Feature name Description

number clause

0000h Profile List A list of all Profiles supported by the device 5.3.1

0001h Core Basic Functionality 5.3.2

doozn Morphing Ability to _n_otlfy Initiator about operational _changes and 543
accept Initiator requests to prevent operational changes.

qoo3h Removable Medium The medium may be removed from the device 5.3.4

Jgo10h Random Readable, PP=1 Read ability for storage devices with random addressing: 5.35

Jgo20h Random Writable Write support for randomly addressed writes 5.3.9

go23h Formattable Support for formatting of media 5.3]12

do24n Defect Management Ability of the drive/media system to provide'an apparently 5313
defect-free space

J100h Power Management Initiator and device directed power management 5.3[19

J105h Time-out Ability to respond to all commands.within a specific time 5.3)23

5.4]2 Profile 3 - Magneto-optical

Logjcal Units identifying profile 3 as current shall.stpport the Features listed in Table 105.

Table 105 — Mandatory features for magneto-optical erasable

time

Feature Lol Subp-
Feature name Description

nymber clayse

0p0O0h Profile List A list of all profiles supported by the device 5.3.1

0p01h Core Basic Functionality 5.3.2

obo2h Morphing Ability t_o _n_otlfy initiator about operational _changes and 533
accept initiator requests to prevent operational changes

0po3h Removable Medium The medium may be removed from the device 5.3.4

0p10h Random(Readable, PP = 1 Readability for storage with random addressing 5.3.5

0p20h Random Writable Write support for randomly addressed writes 5.3.9

ob22h Settor Erasable Write support for erasable m_edla and media that require 5311
an erase pass before overwrite.

0p23h Formattable Support for formatting of media 5.3112
Ability of the drive/media system to provide an

0022n Defect Management 5.3.13
apparently defect free space

0100h Power Management Initiator and Logical Unit power management 5.3.19

0105h Time-out Ability to response to all commands within a specific 5393
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Logical Units identifying profile 4 as current shall support the Features listed in Table 106.

Table 106 — Mandatory features for magneto-optical write once

Feature . Sub-
Feature name Description
number clause
0000h Profile List A list of all profiles supported by the device 5.3.1
0001h Core Basic Functionality 5.3.2
obo2h Morphing Ability t_o _n_ot|fy initiator about operational phanges and 543
accept initiator requests to prevent operational changes
0po3h Removable Medium The medium may be removed from the device 5.3.4
0p10h Random Readable, PP =1 Readability for storage with random addressing 5.35
ob24h Defect Management Ability of the drive/media system to provide an apparently 5313
defect free space
ob25h Write Once Write support for write once media that can|be written in 53]14
random order
0f00h Power Management Initiator and Logical Unit power management 5.3[19
0fl05h Time-out Ability to response to all commands within a specific time 5.3)23
5.4/4 Profile 5h - AS-MO
Logjcal Units identifying Profile 5 shall support the.Features listed in Table 107.
Table 107 — Mandatory features for AS-MO
Fdature Feature name Description SUIL'
nymber clause
0p0O0h Profile List A list of all Profiles supported by the device 5.3.
0p01h Core Basic Functionality 5.3.1
obo2h Morphing Ability to _n_ot|fy Initiator about operational _changes and 5.3.
accept Initiator requests to prevent operational changes
0po3h Removable/Medium The medium may be removed from the device 5.3.4
0p10h Random Readable, PP = 1 | Readability for storage devices with random addressing 5.3.1
0p20h Random Writable Write support for randomly addressed writes 5.3.
0p23h Formattable Support for formatting of media 5.3.12
ob24h Defect Management Ability of the drive/media system to provide an apparently 5313
defect-free space
0100h Power Management Initiator and device directed power management 5.3.19
0105h Time-out Ability to respond to all commands within a specific time 5.3.23
0107h Real-Time Streaming Ability to read and write using Initiator requested 5395
performance parameters
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Logical Units identifying Profile 8 as current shall support the Features listed in Table 108.

Table 108 — Mandatory features for CD-ROM

Feature Lol Sub-
Feature name Description

number clause

0000h Profile List A list of all Profiles supported by the device 5.3.1

0001h Core Basic Functionality 5.3.2
Ability to notify Initiator about operational changes and

0002h Morphing accept Initiator requests to prevent operational 573.3
changes

0003h Removable Medium The medium may be removed from the device 5.3.4

0010h Random Readable, PP = 1 Readabi.lity for storage devices with random 535
addressing

001Eh CD Read The ability to read CD specific structures 5.3.7

0100h Power Management Initiator and device directed power management 5.3]19

0105h Time-out Ability to respond to all commands within a specific 53[23

time

5.4/6 Profile 9 - CD-R

Logjcal Units identifying profile 9 as current shall.stpport the Features listed in Table 109:

Table 109 — Mandatory features for CD-R

::3::“;: Feature Name Description clsaul.rs-e
0Q00h Profile List A list of all profiles supported by the device 5.3.(1
0Q01h Core Basic Functionality 5.3.p
ofozn | morphing ALty lo oty Imtato sbout operational shanass and | s
0Q03h Removable Medium The medium may be removed from the device 5.3.4
0Q10h Random Réadable, PP = 1 Readability for storage with random addressing 5.3p
041Eh CD Read The ability to read CD specific structures 5.3.)
0921h \Ilr\}cr:irtzrglzntal Streaming Write support of sequential recording 5.3./10
0d2Dh CD Track at Once Ability to write CD with Track at Once recording 5.3.116
0100k Power Management Initiator and | ogical Unit power management 53019
0105h Time-out Ability to response to all commands within a specific time 5.3.23
0107h | Real-Time Streaming Qg;}g’r’;‘;;i:dpg:‘;m"gtgfsug”9 Initiator requested 5.3.25
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Logical Units identifying profile Ah as current shall support the Features listed in Table 110.

Table 110 — Mandatory features for CD-RW

performance parameters

Eﬁintg:: Feature name Description clsauubs-e
0000h Profile List A list of all profiles supported by the device 5.3.1
0001h Core Basic Functionality 5.3.2
0pozh | Morphing Sccept mitiator requests to provent operational shanges | (S 3P
0po3h Removable Medium The medium may be removed from the device 5.3.4
0p10h Random Readable, PP =1 Readability for storage with random addressing 5.3.p
0p1Dh Multi-Read The Logical Unit complies with OSTA Multi-Read 5.3.p
Op1Eh CD Read The ability to read CD specific structure 5.3.F
0p21h {/r\l/(;irtzrtr)llzntal Streaming Write support of sequential recording 5.3.110
0p23h Formattable Support for formatting of media 5.3./12
ob26h Restricted Overwrite X\]{rli(tjzii:rl)rgclagilz(;r media that shall’be written in multiples 5305
0p2Dh CD Track at Once Ability to write CD with Ttack at Once recording 5.3./16
opl00h Power Management Initiator and Logical Unit power management 5.3.119
0opt05h Time-out Ability to responseé.to all commands within a specific time 5.3.p3
oho7n Real-Time Streaming Ability to readvand write using Initiator requested 5.3.b5

5.4)8 Profile 10h - DVD-ROM

Logical Units identifying Profile 10h as current shall support the Features listed in Table 1[11.

Table 111 — Mandatory Features for DVD-ROM

Fepture s Sub-
Feature name Description |
number clauge
0000h Profile dist A list of all Profiles supported by the device 5.3.0
0p01h Cofe Basic Functionality 5.3.p
0002h Morphing Al?l]lty to notify Initiator about opergtlonal changes and accept 53 B
Initiator requests to prevent operational changes
0p0o3h Removable Medium The medium may be removed from the device 5.3.4
0010h Egn;i(im Readable, Readability for storage devices with random addressing 5.3.5
001Fh DVD Read The ability to read DVD specific structures 5.3.8
0100h Power Management Initiator and device directed power management 5.3.19
0105h Time-out Ability to respond to all commands within a specific time 5.3.23
0107h Real-Time Streaming | Ability to read using Initiator requested performance parameters 5.3.25
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Logical Units identifying profile 11h as current shall support the Features listed in Table 112.

Table 112 — Mandatory features for DVD-R

Feature Lol Sub-
Feature name Description
number clause
0000h Profile List A list of all profiles supported by the device 5.3.1
0001h Core Basic Functionality 5.3.2
obo2h Morphing Ability t_o _n_ot|fy initiator about operational phanges and 63|3
accept initiator requests to prevent operational changes
0p03h Removable Medium The medium may be removed from the device 5.3|4
0p10h Random Readable, PP =1 Readability for storage with random addressing 5.3|5
ob1Fh DVD Read gi':]eeabmty to respond to all commands within a specific 5.3|8
Incremental Streaming . . .
0p21h Writable Write support for sequential recording 5.3.110
0p2Fh DVD-R Write Ability to write data in Disc at Oncedmode 5.3.118
0f100h Power Management Initiator and Logical Unit powermanagement 5.3.119
0f05h Time-out Ability to response to all commanhds within a specific time 5.3.p3
olo7h Real-Time Streaming Ability to read and write using initiator requested 53.p5
performance parametéers
0fl08h Logical Unit Serial Number Ability to provided ogical Unit serial number 5.3.p6

5.4110 Profile 12h - DVD re-writable

Logjcal Units identifying Profile 12h as current shall support the Features listed in Table 113.

Table 113 — Mandatory features for DVD re-writable

performance parameters

Fdature L Sub-
Feature name Description
nymber clayse
0pO0O0h Profile List A list of all Profiles supported by the device 5.3.1
0po1h Core Basic Functionality 5.3.2
obo2h Morphing Ability to .n.otlfy Initiator about operational phanges and 513
accept Initiator requests to prevent operational changes
0p03h Removable Medium The medium may be removed from the device 5.3.4
0p10h Egn;ic;m Readable, Readability for storage devices with random addressing 5.3.5
084+ B\B-Reed Fhe-abiity-toread-DY-BD-speeifiestruetures 5-3.8
0020h Random Writable Write support for randomly addressed writes 5.3.9
0023h Formattable Support for formatting of media 5.3.12
0024h Defect Management Ability of the drive/media system to provide an apparently 5.3.13
defect-free space
0100h Power Management Initiator and device directed power management 5.3.19
0105h Time-out Ability to respond to all commands within a specific time 5.3.23
0107h Real-Time Streaming Ability to read and write using Initiator requested 5395
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11 Profile FFFFh - Logical units not conforming to a standard profile

Logical Units identifying Profile FFFFh as current shall support the Features listed in Table 114.

Table 114 — Mandatory features for logical units not conforming to a standard profile

Feature Feature name Description Subclause
number
0000h Profile List A list of all Profiles supported by the device 5.3.1
0001h Core Basic Functionality 5.3.2
5.5| Parameters for all logical unit types
Thig clause defines and lists the specified parameters that an Initiator system or Logical Unit
wodld require performing at a desired level.

Par
clad
listg

5.5,

Mod

(usg¢d to set parameters) and MODE SENSE (used to interrogate capabilities) comma

mo
pro

Eac
parg

se defining that Feature set. Other parameters that are unique to a spécific command
d in the specific subclause defining that command.

1 Mode pages
e Pages are used to provide information to or from the~Logical Unit. MODE SELLE

e the pages (as shown in Table 115) to/from the Logical” Units. The page definitions
ided in the following subclauses.

h mode page (see Table 115) contains a page<Code, a page length and a set of m
meters.

Table 115 — Mode page codes for C/DVD

ameters uniquely required to implement a specific Feature set are defined within the gub-

are

FCT
nds
are

ode

Rage code Description Subclause
00h Vendor-specific (does not require page format)
01h Read/Write error recovery\page 5.5.3
2h to 04h Reserved
05h Write Parameter page 5.5.4
06h Reserved
07h Verify error recovery page Shall not be used

q

8h to 0Ah Resefved

0Bh Medium types supported page Shall not be used

0Ch Reserved

0Dh CD Device Parameters Page 5.5.5

OEh CD Audio Control Page 5.5.6
(Fhto 19h Reserved

1Ah Power Condition Page 5.5.7

1Bh Reserved

1Ch Fault/Failure Reporting Page 5.5.8

1Dh Time-out & Protect Page 5.5.9

1

Eh to 1Fh Reserved

20h to 29h Vendor-specific

2Ah C/DVD Capabilities & Mechanical Status Page 5.5.10

2Bh — 3Eh Vendor-specific

3Fh Return all pages (valid only for the Mode Sense command)
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5.5.2 Mode select/sense parameters

This subclause describes the pages used with MODE SELECT and MODE SENSE

com

mands.

The Mode Parameter List (given in Table 116) contains a header, followed by zero or more
variable length mode pages defined in Table 117.

Table 116 — Mode parameter list

Bit 7 6 5 4 3 2 1 0
Byfe
qto7 Mode Parameter Header
qton Page(s)
Table 117 — Mode page format
Bit 7 6 5 4 3 2 1 0
Byte
PS/
0 Reserved Reserved Page Code
1 Page Length (n to 1)
2 Mode Parameter
n
5.5]2.1 Parameters savable bit (PS)

Wh
the
PS
MO

5.5,
The
Wh
mef

pag

5.5,

bn using the MODE SENSE command, aParameters Savable (PS) bit of one indicates
mode page can be saved by the Logical Unit in a non-volatile, vendor-specific locatio
bit of zero indicates that the supported parameters cannot be saved. When using
DE SELECT command, the PS bit\is reserved.

2.2 Page code
Page Code field identifies the format and parameters defined for that mode page.

bn using the MODE SENSE command, if Page Code 00h (vendor-specific page) is im
ted, the Logical Unit shall return that page last, in response to a request to returr
s (page code'3Fh). When using the MODE SELECT command, this page shall be sent las

2.3 (Page length

RDoaan | A

Th

nath fiold cnacifiac tha lanath in hyutac Af tha mada naramatarc that fallawvg  |fl
gt rere—Sp e oM e ttre e gt oyt s Bt e—moa oo HHete ottt 1ToTovWw—1t

T ago =<
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n. A

the

ple-
all

—

the

Initiator does not set this value to the value that is returned for the page by the MODE SENSE
command, the Logical Unit shall terminate the command with CHECK CONDITION status. The
sense key shall be set to ILLEGAL REQUEST with the additional sense code set to INVALID
FIELD IN PARAMETER LIST. The Logical Unit is permitted to implement a mode page that is
less than the full page length defined in this Specification, provided no field is truncated and

the

Page Length field correctly specifies the actual length implemented.

The mode parameters header (see Table 118) for each page are defined here. Mode
parameters not implemented by the Logical Unit shall be set to zero.
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Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Mode Data Length
1 (LSB)
2 Obsolete (Medium Type Code)
3 Reserved
4 Reserved
5 Reserved
6 Block Descriptor Length 0 (8 for legacy SCSI Logical Units)
7
When using the MODE SENSE command, the mode data length field spécifies the length in
bytes of the following data that is available to be transferred. The moede data length is|the
tota] byte count of all data following the mode data length field. When using the MQDE
SELECT command, this field is reserved.
Thel block descriptor associated with the Mode Select and Mode) Sense commands is used for
legdcy system support for SCSI systems. If supported, block sizes (see Table 119) dhall
inclpde 2 048 and may include 512, 2 056, 2 324, 2 332, 2 336, 2 340, 2 352, 2 368 jand
2 448 bytes. Table 119 shows the implementation of the various block sizes. These definitions
apply for reading with the READ (XX) commands{ Qther block sizes are allowed and|the
confents of the blocks are not specified by this spegification.
Table 119 — Block descriptor block sizes for read
Size Readable block types
512 Mode 1 or Mode 2 Form 1 sectars divided into four blocks each
P 048 Mode 1, Mode 2 Form1 or(OD\VD
P 056 Mode 2 Form 1 with sulbheader. Equivalent to READ CD, Flag = 50h.
D 324 Mode 2 Form 2 withrio sub-header. 1)
Mode 2, Form 1 or 2 data. The Logical Unit shall operate as specified for 2 048 byte blocks
P 332 except thatsboth forms send 2 332 blocks. Form 1 blocks return the third layer ECC with the user
data. There)is no mapping to READ CD, as the 4 spare bytes are not returned.
Mode 2.data. The Logical Unit shall operate as specified for 2 048 byte block lengths. This mode
P 336 williinelude all data including ISO/IEC 10149 Mode 2 sectors and Form 1 & 3. Equivalent to READ
CD,.Flag = 58h.
P 340 All bytes except the synchronization field. Equivalent to READ CD, Flag = 78h.
b 355 Audio or raw blocks. The Logical Unit shall operate as specified for 2 048 byte block lengths.
Reads of data mode sectors shall return descrambled data. Equivalent to READ CD, Flag = F8H.
2 448 or Audio or raw DIOCKS with raw Sub-channel. The Logical Unit shall not perform the data
2 368 descrambling operation. Equivalent to READ CD, Flag = F8. Sub-channel data selection = 010b
(2 448) or Sub-channel data selection = 001b (2 368).
1) There is no mapping to READ CD, as the 4 spare bytes are not returned.
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5.5.3 Read/write error recovery parameters page (page code 01h)

The Read/Write Error Recovery Parameters Page (see Table 120) specifies the error recovery
parameters the Logical Unit shall use during any command that performs a data read or write
operation from the media (for example READ, READ TOC/PMA/ATIP, WRITE, etc.).

Table 120 — Read/write error recovery parameters page format

Bit 7 6 5 4 3 2 1 0
Byte
5 RS Reservred Peage-Code—{6+r
1 Page Length (0Ah)
2 Error Recovery Parameter
AWRE ARRE B RC Reserved PER DTE DCH
3 Read Retry Count
4 Reserved (Correction Span in ANSI INCITS 301-1997)
5 Reserved (Head Offset Count in ANSI INCITS 301-1997)
6 Reserved (Data Strobe Offset Count inANSI INCITS 301-1997)
7 Reserved
8 Write Retry Count
9 Reserved
10 (MSB) Recovery Time Limit (0)
11 (LSBY

Thel Parameters Savable (PS) bit is defined in 5.6.2.1.

NOTE The implementation of error recovery procedut€s for Logical Units is markedly different from those useld for
magpetic medium disk drives. At least one level“of error correction is required to transfer the data strpam.
Therefore, the performance of the Logical Unit may differ substantially from what would be expected by sending the
sameg error recovery parameters to a magnetic fiedium Logical Unit.

An Automatic Write Reallocation.Enabled (AWRE) bit of one indicates that the Logical Unit
shall enable automatic reallocation to be performed during write operations. An AWRE bjt of
zer¢ indicates that the Logical-Unit shall not perform automatic reallocation of defective ¢ata
blogks during write operations.

An Automatic Read Réallocation Enabled (ARRE) bit of one indicates that the Logical Unit ghall
le automatic reallocation of defective data blocks during read operation. An ARRE bit of zero

during read operation. When ARRE is enabled other error recovery modes shall not be uged.
Thel Disable-€orrection and Read Continuous shall not be enabled while ARRE is enabled.

A Transfer Block (TB) bit of one indicates that a data block that is not recovered within|the
recovefy limits specified, shall be transferred to the Initiator before CHECK CONDIT
statos . ' gleli

the Initiator. The TB bit does not affect the action taken for recovered data.

A Read Continuous (RC) bit of one indicates that the Logical Unit shall transfer the entire
requested length of data without adding delays to perform error recovery procedures. This
implies that the Logical Unit may send data that is erroneous or fabricated in order to maintain
a continuous flow of data. A RC bit of zero indicates that error recovery operations that cause
delays are acceptable during the data transfer.

A Post Error (PER) bit of one indicates that the Logical Unit shall report recovered errors. A
PER bit of zero indicates that the Logical Unit shall not report recovered errors. Error recovery
procedures shall be performed within the limits established by the error recovery parameters.
This capability is very different for DVD media. To be able to recover the data from DVD
media, error correction shall be used. Thus, it is not reasonable to report when ECC is used
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to recover the data. This bit for DVD media shall only be used to report when auto reallocation
of a logical block has been performed. For CD media this capability is used to report when the
Layered Error correction has been used to recover the data. Again, as the CIRC is mandatory
for recovery of data, it shall not cause recovered errors to be reported.

A Disable Transfer on Error (DTE) bit of one indicates that the Logical Unit shall terminate the
data transfer to the Initiator upon detection of a recovered error. A DTE bit of zero indicates
that the Logical Unit shall not terminate the data transfer upon detection of a recovered error.

A Disable Correction (DCR) bit of one indicates that error correction codes shall not be used
for data error recovery. A DCR bit of zero allows the use of error correction codes for data

errg

As
CD-

The

read recovery algorithm.

The
writ

readl after write operations.

A(Q
algq
wag
Lay

A(Q
algqd
corf

An
algd
with

An
layq

r recovery.
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Table 121 — CD-ROM devices, error recovery description

Error code

Description

00h

The maximum error recovery procedures available are used. If an error occurs that is uncorrectable
with the error correction codes (ECC) on the media, data transfer is terminated with CHECK
CONDITION status. The block with the error is not transferred. The sense key is set to MEDIUM
ERROR. The information bytes give the address of the block where the unrecovered error was
detected. Recovered errors are not reported.

01h

Only retries of the read operation and CIRC are used (layered error correction is not used). Only
CIRC unrecovered data errors are reported. If an CIRC unrecovered data error occurs, data transfer

is terminated with CHECK CONDITION status. The block with the error is not transferred. The sense
l«(ﬁ\ll is.set to MEDIUIM ERROR The information h\]lh:\e Ci\/n the address of the bhlock wher the

unrecovered error was detected. Recovered errors are not reported.

04h

The maximum error recovery procedures available are used. Recovered data errors are_reportefl. If a
recovered data error occurs, data transfer is not terminated. However, when the data transfdr has
completed CHECK CONDITION status is reported. The sense key is set to RECOVERED ERROR.
The information bytes give the address of the last block where a recovered data error ‘was dete¢ted.

If a data error occurs that is uncorrectable with the ECC information available” on the medial| data
transfer is terminated and CHECK CONDITION status is reported. The blfock”with the error |s not
transferred. The sense key is set to MEDIUM ERROR. The information bytes give the address pf the
block where the uncorrectable error was detected.

05h

Only retries of the read operation and CIRC are used (layered error correction is not dsed).
Recovered data errors are reported. If a recovered data error ogcdrs, data transfer is not termipated.
However, when the data transfer has completed CHECK CONDITION status is reported. The gense
key is set to RECOVERED ERROR. The information bytes give/the address of the last block where a
CIRC recovered data error was detected.

If an unrecovered data error occurs, data transfer is ferminated and CHECK CONDITION staftus is
reported. The block with the error is not transferreds The sense key is set to MEDIUM ERROR. The
information bytes give the address of the block where the unrecovered error was detected.

06h

The maximum error recovery procedures.are- used. Recovered data errors are reported| If a
recovered data error occurs data transfer issterminated and CHECK CONDITION status is repprted.
The block with the recovered error is not transferred. The sense key is set to RECOVERED ERROR.
The information bytes give the address 'af the block where the recovered data error was detected.

If a data error occurs that is uncorrectable with the ECC information on the medium, data trangfer is
terminated with CHECK CONDITION status. The block with the error is not transferred. The $ense
key is set to MEDIUM ERRQRY The information bytes give the address of the block wherne the
uncorrectable error was detected.

07h

Only retries of the read operation are used (layered error correction is not used). CIRC recovered
data errors are reported. If a CIRC recovered data error occurs, data transfer is terminateq with
CHECK CONDITION\status. The block with the recovered error is not transferred. The sense key is
set to RECOVERED ERROR. The information bytes give the address of the block where the
recovered data error was detected.

If an CIRC junrecovered data error occurs, data transfer is terminated with CHECK COND|TION
status. (Theé block with the error is not transferred. The sense key is set to MEDIUM ERROR. The
information bytes give the address of the block where the uncorrectable error was detected.

10h

If data transfer can be maintained, the maximum error recovery procedures available are|used
(RC=1). If an error occurs that is uncorrectable with the error codes (ECC) on the media,|or is
uncorrectable in time to maintain data transfer, the data transfer is not terminated. However, ([when
the data transfer has completed, CHECK CONDITION status is reported. The sense key is fet to
MEDIUM ERROR. The information bytes give the address of the block where the first unrecovered
error was detected. Recovered errors are not reported

11h

If data transfer can be maintained, retries of the read operation and CIRC are used (layered error
correction is not used). (RC=1.) Only CIRC unrecovered data errors are reported. If a CIRC
unrecovered data error occurs, data transfer is not terminated. However, when data transfer has
completed, CHECK CONDITION status is reported. The sense key is set to MEDIUM ERROR. The
information bytes give the address of the block where the first unrecovered error was detected.
Recovered errors are not reported.

If a data error occurs that is uncorrectable with the ECC information available on the media, data
transfer is terminated and CHECK CONDITION status is reported. The block with the error is not
transferred. The sense key is set to MEDIUM ERROR. The information bytes give the address of the
block where the uncorrectable error was detected.
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Table 21 (continued)

Error code

Description

14h

If data transfer can be maintained, the maximum error recovery procedures available are used
(RC=1). Recovered data errors are reported. If a recovered data error occurs, data transfer is not
terminated. However, when the data transfer has completed, CHECK CONDITION status is reported.
The sense key is set to RECOVERED ERROR. The information bytes give the address of the block
where a recovered data error was detected.

If a data error occurs that is uncorrectable with the ECC information available on the media, or is
uncorrectable in time to maintain data transfer, the data transfer is not terminated. However, when
the data transfer has completed, CHECK CONDITION status is reported. The sense key is set to
MEDIUM ERROR. The information bytes give the address of the block where the first unrecovered
error was detected. Reporting unrecovered errors takes precedence over reporting recovered errors.

15h

If data transfer can be maintained, retries of the read operation and CIRC are used (layered| error
correction is not used) (RC=1). Recovered data errors are reported. If a recovered data erfor ogcurs,
data transfer is not terminated. However, when the data transfer has completed CHECK COND|TION
status is reported. The sense key is set to RECOVERED ERROR. The information bytes gije the
address of the block where a CIRC recovered data error was detected.

If an unrecovered data error occurs, data transfer is not terminated. However, whenthe data trgnsfer
has completed CHECK CONDITION status is reported. The sense key is se€t-to MEDIUM ERROR.
The information bytes give the address of the block where the unrecoyéred error was det¢cted.
Recovered errors are not reported.

20h

The maximum error recovery procedures available are used. If an errornoccurs that is uncorre¢table
with the error correction codes (ECC) on the media, data transfer is terminated with CHECK
CONDITION status. The block with the error is transferred. 4he“sense key is set to MEDIUM
ERROR. The information bytes give the address of the block\where the unrecovered errof was
detected. Recovered errors are not reported.

21h

Only retries of the read operation and CIRC are used, (layered error correction is not used),| Only
CIRC unrecovered data errors are reported. If an CIRC. unrecovered data error occurs, data transfer
is terminated with CHECK CONDITION status. The bloek with the error is transferred. The sende key
is set to MEDIUM ERROR. The information bytes give the address of the block wherp the
unrecovered error was detected. Recovered errors are not reported.

24h

The maximum error recovery procedures avdilable are used. Recovered data errors are reportefl. If a
recovered data error occurs, data transfer is*not terminated. However, when the data transfdr has
completed, CHECK CONDITION status is ‘reported. The sense key is set to RECOVERED ERROR.
The information bytes give the address,'of the last block where a recovered data error was dete¢ted.

If a data error occurs that is uncorréctable with the ECC information available on the media| data
transfer is terminated and CHECK CONDITION status is reported. The block with the erfor is
transferred. The sense key is set/to MEDIUM ERROR. The information bytes give the address pf the
block where the uncorrectable-error was detected.

5h

Only retries of the read\operation and CIRC are used (layered error correction is not §sed).
Recovered data errors-are reported. If a recovered data error occurs, data transfer is not termipated.
However, when thendata transfer has completed CHECK CONDITION status is reported. The gense
key is set to RECOVERED ERROR. The information bytes give the address of the last block where a
CIRC recovered data error was detected.

If an unrecévered data error occurs, data transfer is terminated and CHECK CONDITION staftus is
reported. (The block with the error is transferred. The sense key is set to MEDIUM ERROR. The
information bytes give the address of the block where the unrecovered error was detected.

26h

The.maximum error recovery procedures are used. Recovered data errors are reported| If a
récovered data error occurs data transfer is terminated and CHECK CONDITION status is repprted.
The block with the recovered error is transferred. The sense key is set to RECOVERED ERROR. The
information bytes give the address of the block where the recovered data error was detected.

If a data error occurs that is uncorrectable with the ECC information on the medium, data trangfer is
terminated with CHECK CONDITION status. The block with the error is transferred. The sense key is

set to MEDIUM _ERROR The _information hyfne gi\ln the address—of the block wher the

uncorrectable error was detected.

27h

Only retries of the read operation are used (layer error correction is not used). CIRC recovered data
errors are reported. If a CIRC recovered data error occurs, data transfer is terminated with CHECK
CONDITION status. The block with the recovered error is transferred. The sense key is set to
RECOVERED ERROR. The information bytes give the address of the block where the recovered
data error was detected.

If a CIRC unrecovered data error occurs, data transfer is terminated with CHECK CONDITION
status. The block with the error is transferred. The sense key is set to MEDIUM ERROR. The
information bytes give the address of the block where the unrecovered error was detected.

30h

Same as code 10h

31h

Same as code 11h

34h

Same as code 14h

35h

Same as code 15h
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As an example, an interpretation of bits 5-0 in the Error Recovery Parameter byte for DVD
Logical Units is given in Table 122.

Table 122 — DVD devices, error recovery description

Code Error recovery description

The maximum error recovery procedures available are used. If an error occurs which is
uncorrectable with the error correction codes (ECC) on the media, data transfer is terminated with
00h CHECK CONDITION status. The block with the error is not transferred. The sense key is set to
MEDIUM ERROR. The information bytes give the address of the block where the unrecovered error
was detected. Recovered errors are not reported.

The maximum error recovery procedures available are used. Recovered data errors are reported. If
a recovered data error occurs, data transfer is not terminated. However, when the data transfer’'has
completed CHECK CONDITION status is reported. The sense key is set to RECOVERED, ERROR.
The information bytes give the address of the last block where a recovered data error was, detecfed.
D4h If a data error occurs that is uncorrectable with the ECC information available on the media, data
transfer is terminated and CHECK CONDITION status is reported. The block with.the error is [not
transferred. The sense key is set to MEDIUM ERROR. The information bytes-give the addresg of
the block where the uncorrectable error was detected. The only possible recoVered errors are when
a block is automatically reassigned using ARRE.

If data transfer can be maintained, the maximum error recovery procedures available are used. (RC
= 1.) If an error occurs which is uncorrectable with the error correction codes (ECC) on the mef(ia,
or is uncorrectable in time to maintain data transfer, the data transfer is not terminated. Howeyer,
when the data transfer has completed, CHECK CONDITION status.is reported. The sense key is|set
to MEDIUM ERROR. The information bytes give the address of the block where the f{irst
unrecovered error was detected. Recovered errors are not reported.

10h

The maximum error recovery procedures available are used. If an error occurs that is uncorrectgble
with the error correction codes (ECC) on the media,~data transfer is terminated with CHHCK
P0h CONDITION status. The block with the error istransferred. The sense key is set to MEDIUM
ERROR. The information bytes give the addresg\of the block where the unrecovered error was
detected. Recovered errors are not reported.

The maximum error recovery procedures available are used. Recovered data errors are reporfed.
If a recovered data error occurs data trapsfer is not terminated. However, when the data trangfer
has completed, CHECK CONDITION\@tatus is reported. The sense key is set to RECOVERED
ERROR. The information bytes give the address of the last block where a recovered data error was
P4h detected. If a data error occurs _that is uncorrectable with the ECC information available on [the
media data transfer is terminated’and CHECK CONDITION status is reported. The block with jthe
error is transferred. The sense key is set to MEDIUM ERROR. The information bytes give |the
address of the block where the uncorrectable error was detected. The only possible recovelred
errors are when a block\js_atutomatically reassigned using ARRE.

Thel Read Retry Count field specifies the number of times that the Logical Unit shall attgmpt
its fead recovery algofithm.

The| Correction Spanyfield should be set to zero.

The Head Offset-Count field should be set to zero.

The Data Strobe Offset Count field should be set to zero.
Thel WriteRetry Count field specifies the number of times that the Logical Unit shall atteF)npt

its Wwrite recovery algorithm. This may not have any effect if the Logical Unit does not support

read-after—write npnrahnne_

The Recovery Time Limit field should be set to zero.

A CIRC Recovered Data Error is defined as a block for which the CIRC based error correction
algorithm was unsuccessful for a read attempt, but on a subsequent read operation no error
was reported. The number of subsequent read operations is limited to the read retry count.
Layered error correction was not used.

A CIRC Unrecovered Data Error is defined as a block for which the CIRC based error
correction algorithm was unsuccessful on all read attempts up to the read retry count. Layered
error correction was not used.

An L-EC Recovered Data Error is defined as a block for which the CIRC based error
correction algorithm was unsuccessful, but the layered error correction was able to correct the
block within the read retry count.
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5.5.4 Write parameters mode page (page code 05h)

The Write Parameters Mode Page (see Table 123) contains parameters needed for the
correct execution of WRITE(XX) commands when writing, using certain writing models.

The values in this page do not necessarily reflect the status on a given medium. They will be
used as applicable when a write operation occurs. If any parameters have values
incompatible with the current medium, the Logical Unit shall generate a CHECK CONDITION
status, a sense code of ILLEGAL REQUEST and an ASC of ILLEGAL MODE FOR THIS
TRACK shall occur when a write is attempted. Fields that are ignored for the current medium
may contain 0 for the default mode parameter value.

Fields and bits within the Write Parameters Mode Page not utilized by the installed medium
may be ignored.
Table 123 — Write parameters mode page
Bit 7 6 5 4 3 2 1 0
Byte
0 PS Reserved Page Code (05h)
1 Page Length (32h)
Reserved BUFE LS_V Test Write Type
Write
3 Multi-session FP Copy Track Mode
4 Reserved Data Block Type
5 LinkSize
6 Reserved
7 Reserved Host Application Code
8 Session Format
9 Reserved
10 (MSB)
11 Packet Size
12
13 (LBB)
14 (MSB) Audio Pause Length
15 (LBB)
16 (MSB)
17
Media Catalog Number
30
31 (LEB)
32 (MSB)
33
International Standard Recording Code
46
47 (LSB)
48 Sub-header Byte 0
49 Sub-header Byte 1
50 Sub-header Byte 2
51 Sub-header Byte 3
52 to 55 Vendor-specific
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The Parameter Savable bit is defined in 5.5.2.1.

The BUFE bit, when set to one, indicates that Buffer Under-run Free recording is enabled for
sequential recording. The Logical Unit shall perform silent linking and continue the writing
when the buffer becomes empty. When set to zero, it shall indicate that Logical Unit shall
terminate writing and perform linking. The following WRITE (10) Command is terminated with
CHECK CONDITION Status, ILLEGAL REQUEST, INVALID ADDRESS FOR WRITE. This bit
is valid when the DVD-R Write Feature is current.

The LS_V (Link Size Valid) bit, when set to one indicates that the value in the Link Size field
is valid. When set to zero, indicates compatibility with legacy Logical Units that did not
imp[ement the Link Size Tield; such Logical Units assume a Link Size of 7.

Thel Link Size field specifies the Linking Loss area size in sectors. The Link Size field)is Jalid
only for Write Type “Packet/Incremental.” When another Write Type is specified,device ghall
igngre LS_V bit and Link Size field. The Logical Unit shall accept values that afe)valid for| the
Logjlcal Unit but not valid for the current medium. If writing is attempted when-an invalid Link
Siz¢ is set, the Logical Unit shall generate CHECK CONDITION status, ILLEGAL REQUHST,
ILLEGAL MODE FOR THIS TRACK/RZONE.

On |ICD-R/RW media the Test Write bit is valid only for Write Type 1 or 2 (Track at Oncg or
Segsion at Once). On DVD-R media, the Test Write bit is validonly for Write Type 0 ¢r 2
(Indremental or Disc-at-once). When the Test Write bit is set\\to one, it indicates that|the
devjce performs the write process, but does not write data t6-the media. When the Test Write
bit is set to zero the Write laser power is set in such a way that user data is transferred to| the
media. In addition, all track and disc information collected, during test write mode, shal| be
clegred. It should be noted that the number of tracks-r&served or written may be limited in|test
write mode.

Write Type Field (Table 124) specifies the stream type to be used during writing. Write Tlype
valyes are shown in Table 124.

Table 124 — Write type field

Value Definition
00h Packet/Incremental
01h Track-at-once
02h Session-at-once
03h Raw
04h to OFh Reserved

Pagket/Incremental — the device shall perform packet/Incremental writing when WRITE
commands are issued.

TracK AT ONnce — the device shall perform Track At Once recording when write commands are
issued.

Session At Once — the device shall perform Session At Once recording. For CD, this mode
requires that a cue sheet be sent prior to sending write commands.

Raw — the device shall write data as received from the Initiator. In this mode, the Initiator
sends the Lead-in. The Initiator shall provide Q Sub-channel in this mode, the only valid Data
Block Types are 1, 2 and 3. The Next Writable Address starts at the beginning of the Lead-in
(this shall be a negative LBA on a blank disc).

NOTE In RAW record mode the Logical Unit shall not generate run-in and run-out blocks (main and Sub-
channel 1 data) but shall generate and record the link block. Write Type of Track-at-once and Raw are invalid when
DVD-R media are present.
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The Multi-session field defines how session closure affects the opening of the next session.

See

Table 125.

Table 125 — Multi-session field definition

Mult::-_session Action Upon Session Closure
ield
00b No BO pointer. Next Session not allowed
01b BO pointer = FF:FF:FF. Next session not allowed. Field reserved for non-CD media
10b Reserved
11b Next session allowed. BO pointer = next possible program area.
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FP bit, when set to one indicates that the packet type is fixed. Otherwise, the \packet
ariable. This bit is ignored unless the write type is set to 0 (Packet). For' DVD-R, thi
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Table 126 — Data block type codes

Value BI.OCk Definition Requirement
Size
0 2352 Raw data 2 352 bytes of raw data Optional

(not valid for write type = packet)

Raw data with P and Q Sub-channel
2 352 bytes of raw data.

16 bytes for P & Q Sub-channel (see Table 224):
1 2 368 Bytes 0..9 are Q Sub-channel data Optional
Bytes 10..11 are Q Sub-channel EDC

Bytes 12..14 are zero

Byte 15, most significant bit has state of P Sub-channel bit
(not valid for write type = packet)

Raw data with P-W Sub-channel appended:
2 352 bytes of raw data.

2 2 448 | 96 bytes of pack form R-W Sub-channel in the low order 6 bits of each Optional
byte. Bit 7 of each byte contains the P Sub-channel state and bit 6 of
each byte contains the Q Sub-channel bit (not valid for write

type = packet).

Raw data with raw P-W Sub-channel appended:

3 2 448 |2 352 bytes of raw data. Optional

96 bytes of raw P-W Sub-channel (not valid for write type\= packet).
4lto 6 Reserved values

7 NA Vendor-specific Optional
Mode 1 (ISO/IEC 10149):

8 2048 2 048 bytes of user data Mandatory
Mode 2 (ISO/IEC 10149): .

° 2336 2 336 bytes of user data Optional

o 2048 Mode 2 (CD-ROM XA, form 1): Mandatory

2 048 bytes of user data, sub-header from write parameters

Mode 2 (CD-ROM XA, ferm 1):
11 2 056 8 bytes of sub-header; Optional
2 048 bytes of user'data

Mode 2 (CD-ROM XA, form 2):
2 324 bytes-of\user data, sub-header from write parameters

Mode 2 (CD-ROM XA, form 1, form 2, or mixed form):
13 2 332 | 8 bytes'of sub-header Mandatory
2 324 'bytes of user data

12 2 324 Optional

14 - Reserved values

15 NA Vendor-specific Optional

NQTE 1 When a track has been designated for packet writing, the device shall ensure that the TDB is written
up¢n receipt of the write command.

NQTE2-With the exceptions of data block types 1, 2 and 3, the device shall generate all P Sub-channel and
all moedé 1, mode 2 and mode 3 Q Sub-channel.

NOTE 3 For data block types 8 through 13, the device shall generate all sync fields and all headers.

NOTE 4 For data blocks of mode 1 or of mode 2, form 1, the device shall generate EDC and L-EC parity.
NOTE 5 For data block types 0, 1, 2 and 3, the device shall perform no data scrambling per ISO/IEC 10149.
NOTE 6 For data block types 8 through 13, the device shall perform data scrambling per ISO/IEC 10149.

The Host Application Code field is typically zero. When the unrestricted Use Disc bit in Disc
Information Block (see Table 237) is one, the Host Application Code field shall be ignored by
the device. If the Unrestricted Use Disc bit is zero, then the Host Application Code shall be
set to the appropriate value for the medium in order that writing be allowed. A Host
Application Code of zero is used for a Restricted Use — General Purpose Disc.
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The Session Format code is to be written in the TOC of the session containing this track. The
Session Format code is the PSEC byte of the mode 1, point A0 TOC entry. See Table 305.

Table 127 — Session format codes

Session Format Codes Session Format
00h CD-DA, or CD-ROM or other data discs
10h CD-I Disc
20h CD-ROM XA Disc

All Other Values Reserved

Thel Packet Size field, if FP bit is set to one, specifies the number of User Data’Blocks|per
fixed packet. The Packet Size field, if FP bit is set to 0, shall be ignored. For. DYD-R media,
the |default Packet Size shall be 16. Audio Pause Length is the number of blocks from|the
begjnning of the track that the mode 1 Q Sub-channel INDEX shall be zero™Af this number is
zer®, then there is no period where the Mode 1 Q Sub-channel INDEX\ shall be zero. [The
default value shall be 150. This field is valid only for audio tracks, otherwise it is ignored.

Thel Media Catalog Number (MCN) will be written in the mode 2 Q‘Sub-channel in at least|one
out|of every 100 blocks in the program area. The Initiatof may include bytes 14 &|15,
However, the Logical Unit will ignore these bytes and-«insert the appropriate Zero |and
AFRAME values. When the MCN is returned to the Initiator.the Media Catalog Number (M[CN)
is fgrmatted as in Table 297.

Thel International Standard Recording Code (ISRC)%is formatted as in Table 299.

5.5/5 CD device parameters (page code 0Dh)

Thel CD Parameters page (see Table 128) specifies parameters that affect all CD-ROM data
typss.

Table 128 — CD parameters page

Bit 7 6 5 4 3 2 1 0

Byte

0 PS Reserved Page Code (0Dh)

1 Parameter Length (06h)

2 Reserved

3 Reserved Inactivity Timer Multiplier

4 (MSB) Number Of MSF — S Units Per MSF — M Unit

5 (LEB)

6 (MSB) Number Of MSF — F Units Per MSF — S Unit

7 (LSB)

The Parameter Savable bit is defined in 5.5.2.1. The inactivity timer multiplier value specifies
the length of time that the Logical Unit shall remain in the hold track state after completion of
a seek or read operation (see Table 129).
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Table 129 — Inactivity timer multiplier values

Inactivity timer Minimum time in Inactivity timer Minimum time in
multiplier value hold track state multiplier value hold track state
0 Vendor-specific 8 16 s
1 125 ms 9 32s
2 250 ms Ah 1 min
3 500 ms Bh 2 min
4 1s Ch 4 min
5 2s Dh 8 min
6 4s Eh 16 min
7 8s Fh 32 min
Thel number of S units per M unit field gives the ratio of these MSF address values. For media
conforming to the CD data and CD-DA standard, this value is 60.
Thel number of F units per S unit field gives the ratio of these MSF address values. For me¢dia
conforming to the CD data and CD-DA standard, this value is 75
5.5/6 CD audio control parameters page (page code 0Eh)
Thel CD Audio Control Parameters Page (see Table 130) sets the playback modes and ou’Eput
controls for subsequent PLAY AUDIO commands and any current audio playback operatio
Table 130 — CD audio control mode page format
Bit 7 6 5 4 3 2 1 0
Byte
0 PS Reserved Page Code (OEh)
1 Page Length (OEh)
2 Reserved IMMED SOTC Reseryed
Default = 1 Default = 0
3 Reserved
4 Reserved
5 Reserved
6 Obsolete (75)
7 Obsolete (75)
8 Reserved CDDA Output Port 0 Channel Selection
9 Output Port 0 Volume Default FFh
16 Reserved I €BBA-SutputPort-+Cianmet-Setection
11 Output Port 1 Volume Default FFh
12 Reserved | CDDA Output Port 2 Channel Selection
13 Output Port 2 Volume Default 00h
14 Reserved | CDDA Output Port 3 Channel Selection
15 Output Port 3 Volume Default 00h

The Parameter Savable bit is defined in 5.5.2.1.
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The Immediate bit (IMMED) is used for information purposes only; the audio commands will
always send completion status as soon as the playback operation has been started. This bit
shall always be set to 1.

A Stop On Track Crossing (SOTC) bit of zero indicates the Logical Unit shall terminate the
audio playback operation when the transfer length is satisfied. Multiple tracks shall be played
as necessary. Periods of time encoded as audio pause/silence at the beginning of tracks,
(index 0) shall also be played. A SOTC bit of one indicates the Logical Unit shall terminate the
audio playback operation when the beginning of a following track is encountered. The
SOTC bit is mandatory.
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CDDA Output Port Channel Selection field (see Table 131) specifies the IEC 60908-a
nnels that a specific output port shall be connected. More than one output port.(may

Table 131 — CDDA output port channel selection codes

Code Description

0000b Output port muted

0001 Connect audio channel 0 to this output port

0010b Connect audio channel 1 to this output port

0011b Connect audio channel 0 and audio channel 1 tG.this output port
0100b Connect audio channel 2 to this output port

1000b Connect audio channel 3 to this output port

Output Port Volume Control indicates the réelative volume level for this audio output g
value used is specified as an attenuation’of the normal volume level. A value of 3
cates the minimum volume level (Mute),“and a value of FFh indicates maximum vol
attenuation) level. It is recommended.'that the MUTE and volume functions should
ported on a per channel basis. The-attenuation used shall be as specified in Table 132
es not shown in the table shall\be valid, with the attenuation selected by interpola
g the known table values.

recommended that the Logical Unit support at least 16 volume levels. The actual attenus
Is for any given Binary‘attenuation value shall be given by the following equation:

20 log (Binary Level/256).

E Channel velunte control regarding channel selection of MUTE versus Volume Level setting of 0.
mmend that{Logical Units allow the setting of the Channel Selection fields to MUTE and also allow the sg
e Volume(Level field to 0. It is up to the Logical Unit to determine how to shut off the volume, either via m
itry or yia.the volume control.

udio
be

hected to an audio channel. More than one audio channel may be connected teyan output
port.

ort.
rero
ime

be
L All
ting

tion

It is

tting
Liting



https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

147

76-362 © ISO/IEC:2006(E)

- 133 -

Table 132 — Attenuation levels for audio
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Binary Level Attenuation
FFh 0db (0n)
FOh -0,52
EOh -1,12
COh -2,45
80h -5,95
40h -11,9
10h -23,6
OFh -24.1
OEh -24,6
0Ch -25,9
08h -291
04h -34,2
02h -38,6
01h —42,1
00h Mute (Off)

er conditions.

7 Power condition page (page code 1Ah)

Table 133 — Power condition mode page format

power condition page (see Table 133) provides the application client with the meanp to
frol the length of time a Logical Unit will delay’ before changing its power requirements.
re are notification events to the Initiator that:a Logical Unit has entered into one of|the

receipt of a command the Logical Unit shall adjust itself to the power condition that allpws
command to execute. The timer.that maps to this power condition and any lower pdwer
dition timers shall be reset on receipt of the command. On completion of the command| the
r associated with this power eéndition shall be restarted.

Bit 7 6 5 4 3 2 1 0
Byte
0 P] Reserved Page Code (1Ah)
(Optienal)
1 Page Length (0Ah)
2 Reserved
3 Reserved Idle Standpy
4 (MSB)
5 Idle Timer
6
7 (LSB)
8 (MSB)
9 Standby Timer
10
11 (LSB)

The Parameter Savable bit is defined in 5.5.2.1.
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An Idle bit of one indicates a Logical Unit shall use the Idle Timer to determine the length of
inactivity time to wait before entering the Idle Condition. If the Idle bit is zero, or the Idle
Timer has a value of zero, the Logical Unit shall disable the Idle Timer.

A Standby bit of one indicates a Logical Unit shall use the Standby Timer to determine the
length of inactivity time to wait before entering the Standby condition. If the Standby bit is zero or
the Standby Timer has a value of zero, the Logical Unit shall disable the Standby Timer.

The Idle Timer field indicates the inactivity time in 100 ms increments that the Logical Unit
shall wait before entering the Idle condition.

The Standby Timer field indicates the inactivity time in 100 ms increments that the(kogical
Uni{ shall wait before entering the Standby condition.

5.5)8 Fault/failure reporting control page

Thel Fault/Failure Reporting Control page (see Table 134) defines the methods used by|the
target to control the reporting and the operations of specific informational exception
confitions. This page shall only apply to informational exception conditions that repor{ an
addjtional sense code of FAILURE PREDICTION THRESHOLD EXCEEDED to the applicdtion
cliept.

Infofmational exception conditions occur as a result of vendor-specific events within a tanget.
An |nformational exception condition may occur asynchronpus to any commands issued by an
application client.

Table 134 — Fault/failure reporting control page

Bit 7 6 5 4 3 2 1 0

Byte

0 PS Reserved Page Code (1Ch)

1 Page Length (0Ah)

2 Perf Reserved DExcept Test Reserved Lo(%I)Err

3 Reserved MRIE

4 (MSB)

5 Interval Timer

6

7 (LBB)

8 (MSB)

9 Report Count

10

11 (LSB)

The Parameter Savable bit is defined in 5.5.2.1.

A Performance bit (Perf) of zero indicates that informational exception operations that are the
cause of delays are acceptable. A Perf bit of one indicates the Logical Unit shall not cause
delays while doing informational exception operations. A Perf bit set to one may cause the
Logical Unit to disable some or all of the informational exception operations, thereby limiting
the reporting of informational exception conditions.
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A disable exception control (DExcpt) bit of zero indicates information exception operations
shall be enabled. The reporting of informational exception conditions when the DExcpt bit is
set to zero is determined from the MRIE field. A DExcpt bit of one indicates the Logical Unit
shall disable all information exception operations. The MRIE field is ignored when DExcpt is
set to one.

A Test bit of one shall create a false Logical Unit failure at the next interval time (as specified
by the Interval timer field), if the DExcpt bit is not set. When the Test bit is one, the MRIE and
Report count fields shall apply as if the Test bit were zero. The false Logical Unit failure shall
be reported with an additional sense code of FAILURE PREDICTION THRESHOLD

EX@MMMMMM@MMH
terminate the MODE SELECT command with CHECK CONDITION status. The sense key-ghall

be pet to ILLEGAL REQUEST with the additional sense code set to INVALID FIELDO IN
PARAMETER LIST. A Test bit of zero shall instruct the Logical Unit not to generaté)any false
Logical Unit failure notifications.

The log errors bit (LogErr) of zero indicates that the logging of informational exception
confitions within a Logical Unit is vendor-specific.

Thel Method of Reporting Fault/Failure Reporting field (MRIE) (se€ Table 135) indicates|the
methods that shall be used by the Logical Unit to report informational exception conditipns.
Thel priority of reporting multiple information exceptions is vendor-specific.

Table 135 — Method of reporting fault/failure reporting field

MRIE Description

No reporting of informational exception conditign:
This method instructs the target to not repart.information exception conditions.

1H to 3h Reserved

Oh

Unconditionally generate recovered error:

This method instructs the target>to report informational exception conditions, regardless of the
value of the Perf bit of the \erfor recovery parameters mode page, by returning a CHELK
CONDITION status on any cemmand. The sense key shall be set to RECOVERED ERROR and the
additional sense code shail-be set to FAILURE PREDICTION THRESHOLD - Predicted Logifal
Unit Failure or FAILURE\PREDICTION THRESHOLD EXCEEDED - Predicted Media Failure.

The command that\has the CHECK CONDITION shall complete without error before gny
informational exception condition may be reported.

5H to Bh | Reserved
Ch to Fh | Vendor-specific

4h

Thel Interval Timer field indicates the period in 100 ms increments that a informational exception
confition has’ occurred. The Logical Unit shall not report informational exception conditjons
more frequently than the time specified by the Interval Timer field and as soon as posgible
after the~timer interval has elapsed. After the informational exception condition has bleen
reparted the interval timer shall he restarted A value of zera in the Interval Timer field

indicates that the Logical Unit shall only report the informational exception condition one time.

The Report Count field indicates the number of times to report an informational exception
condition to the application client. A value of zero in the Report Count field indicates that there is
no limit to the number of times the Logical Unit shall report an informational exception condition.

The maintaining of the Interval Timer and the Report Count field across power cycles and/or
resets by the Logical Unit shall be vendor-specific.
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The Time-out and Protect page (see Table 136) specifies parameters that affect Logical Unit

operation.
Table 136 — Time-out & protect page
Bit 7 6 5 4 3 2 1 0
Byte

0 PS Reserved Page Code (1Dh)

1 Page Lenagth (08h)

2 Reserved

3 Reserved

4 Reserved TMOE DISP SW
Default 0 Default 0 PPDefault 0

5 Reserved

6 (MSB) Group 1 Minimum Time-out (Seconds)

7 (LBB)

8 (MSB) Group 2 Minimum Time-out (Seconds)

9 (LBB)

Thel Parameter Savable bit is defined in 5.5.2.1.

Thel Time Out Enable bit (TMOE), when set to one, indicates the time out parameters are in
effelct. When set to zero, indicates the command shall'not time out.

Thel DISP bit when set to 1 shall make the Logical Unit unavailable until power has been
remloved and then reapplied. The Logical Unit'shall report not ready for all media access gfter
this|bit has been set to 1.

reapplied. When this bit is set to 1 the’/Logical Unit shall prevent writes to the media.
the |pit is set to 1, the Logical Unit shall flush any data in the Cache to the media be

preyenting any further writes.

Seq the Time-out model formore information on the Group 1 & 2 Minimum Time-out fields.

Thel SWPP bit provides a Software Write Protect until power has been removed andv\lhen

hen
ore
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5.5.10 Capabilities and mechanical status page

The Capabilities and Mechanical Status Page (see Table 137) is read only and may not be set
with Mode Select.

Table 137 — CD capabilities and mechanical status page

Bit 7 6 5 4 3 2 1 0
Byte
0 PS Reserved Page Code (2Ah)
Page Length (18h)
DVD- DVD-R | DVD-ROM CD-R/RW
y Reserved IseAa'\g Read Read Method 2 Read CD-RyRe¢ad
DVD- DVD-R .| cD-RIRW .
Reserved \;R\/ﬁ't\g Write Reserved Test Write Write CD-R Write
4 Reserved Sgﬂslgit(i)n ',\:Agrdrﬁg '\Fllglfjn? 12 Digital Port | Digital Port Composite | Audio Pjay
4 ReadBar | upc SRC | Poimters | inmrleaved SupRp'XYted stream is | Commands
supported & corrected Accurate Supporied
Eject
(i Loading Mechanism Type Reserved (Indic\)/idual 5’8?7\1/32: Is‘?actlé Lock
Magazine)
thrcl:’u h Side S/W Slot SChangetzr Separate Separate
Reserved W ir? Change Seletction ugips(z:r s Channel volumg
Lead-in Capable (SSS) Present Mute leveld
(MSB) Obsoléte =~ Reserved
(LBB)
1P (MSB) Number of Volume Levels Supported
il (LEB)
1R (MSB) Buffer Size Supported
1B (LBB)
1B (MSB) Obsolete — Reserved
1P (LEB)
16 Reserved
1 Reserved Length LSBF RCK BCKF | Reserved
1B Obsolete
1P
2p Obsolete
2f1
2p (MSB) Copy Management Revision Supported
2B (LBB)
24 Reserved
25 Reserved

The Parameter Savable bit is defined in 5.5.2.1.

The Page Length field shall be set to 18h.

If DVD-RAM Read bit is set to one, the Logical Unit shall support the read function of
DVD-RAM disc.

If DVD-R Read bit is set to one, the Logical Unit shall support the read function of DVD-R disc.
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If DVD-ROM Read bit is set to one, the Logical Unit shall support the read function of
DVD-ROM disc.

If Method 2 is set to one, the Logical Unit shall support the read function of CD-R media
written using fixed packet tracks using Addressing Method 2.

If CD-R/RW Read Field is set to one, the Logical Unit shall support the read function of

CD-

R/RW disc (Orange Book Part IIl).

If CD-R Read Field is set to one, the Logical Unit shall support the read function of CD-R disc

(Orqngn Book Part II)
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tion of DVD-R disc.

e Test Write bit is set to one, the Logical Unit shall only accept data’from the Initiator
write to the media.

D-R/RW Write Field is set to one, the Logical Unit shallhsupport the write functio
R/RW disc (Orange Book Part Ill).

PD-R Write Field is set to one, the Logical Unit shall’support the write function of CD-R

individual capabilities of the Logical Unit_are specified by bytes 4 through 7. Eac
bits indicate if that specific capability is supported. A value of zero indicates that
ability is NOT supported; a value of ongcittdicates the capability is supported.

) — Audio Play — The Logical Unit_is, capable of Audio Play operation. This also indic
the Logical Unit is capable of overlapping Play and other commands such as readin
Sub-channel information.

— Composite — The Logical Unit is capable of delivering a composite Audio and V

P — Digital Port(1) 3"The Logical Unit supports digital output (IEC 60958) on port 1.
B — Digital Pert(2) — The Logical Unit supports digital output (IEC 60958) on port 2.

— Mode2’Form 1 — The Logical Unit is capable of reading sectors in Mode 2 Form 1 (XA) forr

VD-RAM Write bit is set to one, the Logical Unit shall support the write function of
D-RAM disc.
VD-R Write bit (read only field) is set to one, the Logical Unit shall support the v

rite

and
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<WMode 2 Form 2 — The Logical Unit is capable of reading sectors in Mode 2 Form 2 format

Bit 6 — MultiSession — The Logical Unit is capable of reading multiple session or Photo CD discs.

Bit 7 — Reserved

Bit 8 — CD-DA Commands Supported — IEC 60908 audio can be read using the READ-CD
command.
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Bit 9 — CD-DA Stream is Accurate — This bit indicates that the Logical Unit supports an
advanced Feature that allows it to return to an audio location without losing place to continue
the READ CD-DA command. 0 The Logical Unit is incapable of accurately restarting the CD-DA
read operation, and a BUFFER OVERFLOW error shall be reported whenever a loss of streaming
occurs. This error will be fatal and the command will have to be repeated from the beginning. The
Logical Unit can continue from a loss of streaming condition and no error will be generated.

Bit 10 — R-W Supported — The commands that return Sub-channel data can return the
combined R-W information.

Bit 11 — R-W De-interleaved & Corrected — This indicates that the R-W Sub-channel data will

be feturned de-interleaved and error corrected.
Bit |2 — C2 Pointers Supported — This indicates that the Logical Unit supports the (€2 Hrror
Pointers. This also indicates that the Logical Unit is capable of returning the C2 Error/Pointers
and| C2 Block Error flags in the READ CD command.
Bit 13 — ISRC — The Logical Unit can return the International Standard(Récording Code
Infomation.
Bit {4 — UPC — The Logical Unit can return the Media Catalog Number(UPC).
Bit |5 — Read Bar Code — The Logical Unit is capable of reading the disc bar code.
Bit |6 — Lock — The PREVENT/ALLOW command is capable, of_actually locking the media [into
the [Logical Unit.
Bit | 7 — Lock State — This indicates the current state of the Logical Unit. If 0, the Logical Unit
is currently in the allow (Unlocked) state. Media may be inserted or ejected. If 1, the Lodical
Unif is currently in the prevent (Locked) state. Média loaded in the Logical Unit may nof be
remloved via a soft or hard eject. If the Logical Unit is empty, media may not be inserted ifl the
Prepent Jumper is not present. If the jumper is*present, then media may be inserted.
Bit 18 — Prevent Jumper — This indicates the\state of the (Optional) Prevent/Allow Jumper. |f O,
Jumper is present. Logical Unit will power up to the allow state. Locking the Logical Unit with
the |Prevent/Allow Command shall NOT prevent the insertion of media. If 1, Jumper is|not
pregent. Logical Unit will power up to the Prevent State (Locked). The Logical Unit will not acgept
new media or allow the ejection of media already loaded until an allow command is issued.
Bit |9 — Eject Command — The~Logical Unit can eject the disc via the normal START/STOP
conpmand with the LoEj bit-set. If the mechanism is a Changer that uses a Magazine, then
this|bit indicates that the.Magazine can be ejected.
Bit 20 — Reserved
Bit 21 to 23 —*eading Mechanism Type — This field specifies the type of disc loading|the
Loglcal Unit.sdpports.
Table 138 — Loading mechanism type
Bits
21, 22, 24 Coading mechanisnT type

000 Caddy type loading mechanism

001 Tray type loading mechanism

010 Popup type loading mechanism

011 Reserved

100 Changer with individually changeable discs

101 Changer using a Magazine mechanism

110 Reserved

111 Reserved
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Bit 24 — Separate Volume Levels — The audio level for each channel can be controlled
independently.

Bit 25 — Separate Channel Mute — The mute capability for each channel can be controlled
independently.

Bit 26 — Supports Disc Present (SDP) — This bit indicates that the Logical Unit contains an
embedded changer and that after a reset condition or if a magazine is changed, it can report
the exact contents of the slots. The response to the MECHANISM STATUS command will
contain valid Disc is Present status information for all slots.

Bit
com

Bit

P7 — Software Slot Selection (SSS) — This bit controls the behaviour of the LOAD/UNL(
mand when trying to load a Slot with no Disc present.

P8 — Side Change Capable — This bit indicates that the Logical Unit is capablé)of selec

both sides of the Discs. This capability can be reported for Logical Units that'have char

fund

Bit

tions.

P9 — P through W in Lead-in — This bit indicates that the Logical{\WUnits are capabls

reading the raw R-W Sub-channel information from the Lead-in.

Bit

B0 — 31 — Reserved

Byt

s 8, 9, 14 & 15 are identified as obsolete in this standard. They should not be use

future developments.

Thel Number of Volume Levels Supported field rettrns the number of discrete levels. If
Logjcal Unit only supports turning audio on and_off, the Number of Volume Levels field g
be get to 2.

DAD

ting
ger

. of

d in

the
hall

Thel Buffer Size Supported field returns thésnumber of bytes of buffer dedicated to the data

str
doe

m returned to the Initiator. This value'is returned in kB (Size/1 024). If the Logical
s not have a buffer cache, the valu€jreturned shall be zero.

Byt¢ 17 is used to describe the format of the Logical Units digital output. Valid only if Di

Por

Bit
risin

Bit

(1) or Digital Port(2) are seti{see IEC 60958).

| — BCKF Set if data vatid on the falling edge of the BCK signal. Clear if data valid on
g edge of the BCK signal.

P — RCK Set if HIGH on LRCK indicates left channel. Clear if HHGH on LRCK indic

right channel.

Bit

Unit

pital

the

ates

B — LSBFE_Set if LSB first. Clear if MSB first.
Bit 4-5 - Length BCKs
00 32
01 16
10 24
11 24 (128)

Bytes 18 — 21 are identified as obsolete in this standard. They should not be used in future
developments.
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Bytes 22 & 23 — The Copy Management Revision Supported Field indicates the version of the
DVD Copy Protection scheme that is supported by the Logical Unit. For DVD this field shall be
set to 0001h, if Copy Protection is implemented. All other Logical Units shall set this field
to 0000h.

6 Command descriptions for all logical units

6.0 General

Commands that may be implemented common to some or all Logical Unit types are listed in
othe¢r SCSI standards. For a complete description of these commands reference SCSI Prinpary
Commands, SCSI Block Commands, SCSI MultiMedia Commands and others.

Thel commands listed in this subclause follow a packetized command Jayout. Spme
implementations may desire to have a common CDB length that will requireathe Initiatgr to
proyide a padding of a number of bytes to fill the byte length requirements of/the Logical Upit.
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Commands referenced for Logical Units are listed in Table 139. These commands are

described in the following subclauses.

Table 139 — Commands specific to C/DVD devices

Command name Op code Subclause
BLANK Atk 644
CLOSE TRACK/SESSION 5Bh 6.1.2
ERASE (10) 2Ch ANSI INCITS 301
FORMAT UNIT 04h 6.1.3
GET CONFIGURATION 46h 6.1.4
GET EVENT/STATUS NOTIFICATION 4Ah 61.5
GET PERFORMANCE ACh 6.6
INQUIRY 12h ANSI INCITS 301
LOAD/UNLOAD MEDIUM A6h 6.1.7
MECHANISM STATUS BDh 6.1.8
MODE SELECT (10) 55h ANSI INCITS 301
MODE SENSE (10) 5Ah ANSI INCITS 301
PAUSE/RESUME 4Bh 6.1.9
PLAY AUDIO (10) 45h 6.1.10
PLAY AUDIO (12) A5h 6.1.11
PLAY AUDIO MSF 47h 6.1.12
PLAY CD BCh 6.1.13
PREVENT/ALLOW MEDIUM REMOVYAL 1Eh ANSI INCITS 301
READ (10) 28h ANSI INCITS 301
READ (12) A8h ANSI INCITS 301
READ BUFFER 3Ch ANSI INCITS 301
READ BUFFER CAPACITY 5Ch 6.1.14
READ CD BEh 6.1.15
READ CD MSE B9h 6.1.16
READ CAPACITY 25h 6.1.17
READ-DISC INFORMATION 51h 6.1.18
READ DVD STRUCTURE ADh 6.1.19
READ FORMAT CAPACITIES 23h 6.1.20
READ HEADER 44h 6.1.21
READ MASTER CUE 59h 6.1.22
READ SUB-CHANNEL 42h 6.1.23
READ TOC/PMA/ATIP 43h 6.1.24
READ TRACK INFORMATION 52h 6.1.26
REPAIR TRACK 58h 6.1.27
REPORT KEY Adh 6.1.28
REQUEST SENSE 03h ANSI INCITS 301
RESERVE TRACK 53h 6.1.29
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Command name Op code Subclause
SCAN BAh 6.1.30
SEEK (10) 2Bh ANSI INCITS 301
SEND CUE SHEET 5Dh 6.1.31
SEND DVD STRUCTURE ADh 6.1.32
SEND EVENT A2h 6.1.33
SEND KEY A3h 6.1.34
SEND OPC INFORMATION 54h 6.1.35
SET CD SPEED BBh 6.1.36
SET READ AHEAD AT7h 6.1.37
SET STREAMING B6h 6.1.38
START/STOP UNIT 1Bh ANSI INCITS 301
STOP PLAY/SCAN 4Eh 6.\1.39
SYNCHRONIZE CACHE 35h 6.1.40
TEST UNIT READY 00h ANSI INCITS 301
VERIFY (10) 2Fh ANSI INCITS 301
WRITE (10) 2Ah 6.1.41
WRITE AND VERIFY (10) 2Eh 6.1.42
WRITE BUFFER 3Bh ANSI INCITS 301

J1 BLANK command

CD4RW discs have two properties not available with CD-R: direct-overwrite and the ability to
erase. The BLANK command (see Table 140) provides the ability to erase any part ¢f a
CD4RW disc.
Table 140 -BLANK command descriptor block
Bit 7 6 5 4 3 2 1 0

Byte

0 Operation Code (A1h)

1 Reserved IMMED Reserved Blanking Type

2 (MSBY

3 Start Address/Track Number

4

5 (LBB)

6 Reserved

7 Reserved

8 Reserved

9 Reserved

10 Reserved

11 Control Byte

NOTE The erasing action performed in this command is a Logical Erase, in that the data is overwritten with
Mode 0 data on CD media.
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IMMED bit allows execution of the Blank command as an immediate operation. If IMMED

is zero, then the requested operation is executed to completion prior to returning status. If
IMMED is one, then status is returned once the operation has begun.

Blanking Type identifies the method and coverage of blanking. The codes for Blanking Type

are

defined in Table 141.

Start Address/Track Number is the LBA that a range, for erasure, begins.

a) When Blanking Type is Blank a Track Tail, this field indicates the start LBA.

b) When Blanking Type is Blank a Track, this field indicates the frack. When the Logical Unit

chahges status (NOT READY, READY) a Class 1 Event shall be generated.

Table 141 — Blanking types

VYalue Name Description

The entire disc is to be erased. The Start Address parameter is ignored. Thiq is
Blank the used for clearing a complete disc. The PCA may be excluded. At completion of fhe

po0b disc operation, the area from the start time of Lead-in through\the last possible start time
of Lead-out plus 6,750 blocks and the entire PMA shall"be blank.
Minimall Erases only the PMA, first session TOC and the pr&-gap of the first track. The S{art
h01b blank thg Address parameter is ignored. This is used for blanking a disc quickly. After
disc completion of this command the disc is treated”as a blank disc. Caution shall|be
exercised when using this command as the pregram area still contains user data.
Blank a Erases the track specified in the Start Address/Track Number field. This command
D10b Track erases the track only, it does not eras€ the TOC or the PMA. The track to be eraged
shall be in the incomplete sessions
This is valid only when the\last recorded track is incomplete, reserved or| is
Un-reserve complete and in an incompletersession. If the last track is incomplete the track gnd
D11b a Track PMA entry for incomplete-frack is erased. If the track is reserved or complete, the
track and PMA entrysof-the track is erased. The Start Address/Track Numbper
parameter is ignored.
Erase the area befween the LBA specified Start Address/Track Number field and fhe
Blank a end of the track.that includes the LBA specified. The LBA specified shall be the fjrst

00b Track Tail user data block within a packet. This blank type is valid for only a Packet track. This
may be used-to prepare for writing a packet track to a CD-RW disc with the same
write process as a CD-R. The track to be erased shall be in an incomplete sessiof.

Unclose the | Erases*the Lead-in and Lead-out of the last session. The last session shall |be

01b last session | complete when this command is issued.
if the last session is complete, its Lead-in, program area and Lead-out shall|be
E erased. If the last session is incomplete, its program area shall be erased. If the last
rasé S g ; )
10b Sessi session is empty, the complete session immediately preceding the empty sessjon
essjon e ' . .
shall be erased. If the empty session is the only session on the disc, erasing shall
not be considered an error.
11b Reserved

In response to all commands except REQUEST SENSE and INQUIRY, the Logical Unit
shall return CHECK CONDITION status, sense code of LOGICAL UNIT NOT READY and
an asc of OPERATION IN PROGRESS unless a reservation conflict exists, in that case
RESERVATION CONFLICT status shall be returned. INQUIRY' GET CONFIGURATION,
GET EVENT/STATUS NOTIFICATION and REQUEST SENSE are among the commands
that shall not return a NOT READY error (Sense Key 2).

In response to the INQUIRY, GET CONFIGURATION, GET EVENT/STATUS NOTIFICATION
commands, the Logical Unit shall respond as commanded.

In response to the REQUEST SENSE command, unless an error has occurred, the Logical
Unit shall return a sense key of NOT READY and an additional sense code of LOGICAL
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UNIT NOT READY, OPERATION IN PROGRESS, with the sense key specific bytes set for
progress indication (see ANSI INCITS 301-1997). Refer to 4.1.6, description of deferred
error handling for errors that may occur during the CLOSE TRACK/SESSION operation.

Recommended error reporting is defined in Table 142.

Table 142 — Recommended errors for BLANK command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3
Write Errors Table A.4
ERASE FAILURE Table A.1

6.1J2 CLOSE TRACK/SESSION command

Thel CLOSE TRACK/SESSION Command, Table 143, allows clostre of either a track ¢r a
sespion. If the MultiSession field in the Write Parameters Mode .Rage (05h) is set to 11b [and
thene is not sufficient space for the next Session, the Session\to be closed shall be clgsed
and| next Session shall not be allowed. For CD, the Session”is-Closed without the B0 pointer.
For|DVD, the Session is closed with Lead-out and the Start'PSN of the next Border-in field of
Lead-in/Border-in set to 0. In the case of insufficient Space for the next Session, ledacy
CD4R/RW Logical Units may generate an error in the<above case. In this case, the Initigtor
shall change the MultiSession field in the Write Parameters Mode Page (05h) and retry| the
Command.

Table 143 — CLOSE TRACK/SESSION command descriptor block

Bit 7 6 5 4 3 2 1 0

Byte

0 Operation Code (5Bh)

1 Reserved IMMBD

2 Reserved Session Track

3 Reserved

4 (MSB) Track Number

5 (LBB)

6 Reserved

7 Reserved

8 Reserved

9 Gontrol-Byte

The IMMED bit allows execution of the close function as an immediate operation. If IMMED is
zero, then the requested close operation is executed to completion prior to returning status.
If IMMED is one, then status is returned once the close operation has begun.
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Session and Track bits (see Table 144) have the following meanings:

Table 144 — Session and track bits definitions

Session Track Close actions

0 0 Reserved, not valid

Close the track associated with the track number in the CDB.

data to the minimum length of 4 s. No other padding is to be done.

For CD, if this is the incomplete track, the Logical Unit shall pad with all zero main

If this is the partially recorded or empty reserved track, the Logical Unit shall pad
k

TS UraUnN, I1mmure Laot© U aril UIII}JL)’ raCUnN, ic L\Julbal UTTTU  oifalt  wimtT UuTe 1 a
according to the write parameter page. If the write parameter page is inconsistg
0 1 with the PMA, CHECK CONDITION status shall be returned and the addition
sens code shall be set to ILLEGAL MODE FOR THIS TRACK.

For a partially recorded reserved track, the Logical Unit shall continue Writing

Recorded Reserved Track or the Empty Reserved Track, the Logical*Unit shall p
the Track with 00h bytes. If the Track status is Invisible, no close~operation is
be done. In the case of an Incomplete Track, no padding is te\be’done and cach
RMD shall be written into the RMA.

the same mode as the data already recorded. For DVD, if this jis_ the Partia]ly

nt
al
in

Ad
to
£d

Close Session. If all Tracks in the last Session are '‘not complete, generate
CHECK CONDITION Status, sense code of SESSION FIXATION ERROR
INCOMPLETE TRACK IN SESSION. Or if an empty,or‘partially recorded, reserv
Tracks exist in the incomplete Session, generate”CHECK CONDITION Staty
sense code EMPTY OR PARTIALLY WRITTEN RESERVED TRACK. Behaviour
the closing operation is dependent on_(the MultiSession field in the Wr
Parameters Mode Page (05h). Closing an, enipty Session not produce an error a
a write to the media shall not occur.

a
d

1%

2

of
te
hd

1 1 Reserved, not valid

If a
If S

nunpber of tracks to close. Byte 4 and Byte 5 of the CDB shall be ignored if the Session b

set

For

Session or Track is to be closed that is already closed, no error shall be reported.
ession bit is set to zero and Track bitis\set to one, the Track Number field indicates
fo one.

a CD to close the incompletesttack, the following steps are required.

If necessary, the track is\padded with all zero main data to the minimum length of 4 s.

[The PMA is consulted. in“order to locate the largest track number recorded, ‘N’.

Closing a Track-shall cause cached information for the specified Track to be committe
the medium prior to closing.

CD Clpsing a Session shall cause the Lead-in and Lead-out to be written for
mplete\Session. Closing a Session when the last session is closed shall not

sidered an error. Closing a session when the last session is empty shall cause no act

the
it is

The boundaries ofithe track are determined and a PMA entry is written for track N+1.

d to

e‘performed and shall not be considered an error. For DVD, closing an incomplete

Session. If the MultiSession field in the Write Parameters Mode Page (05h) is set to 00b, a
Lead-out shall be appended to last Border-out. Once the Lead-out has been written for DVD
media, data can not be further appended to the medium.

Dur

a)

ing the Close Track operation, the Logical Unit shall respond to commands as follows.

The Logical Unit may respond to commands that can return NOT READY status with
CHECK CONDITION Status, sense code of LOGICAL UNIT NOT READY, OPERATION IN
PROGRESS unless a reservation conflict exists, in that case RESERVATION CONFLICT

status shall be returned.

In response to the INQUIRY, GET CONFIGURATION and GET EVENT/STATUS

NOTIFICATION commands, the Logical Unit shall respond as commanded.
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In response to the REQUEST SENSE command, unless an error within the command has
occurred, the Logical Unit shall return NOT READY status with CHECK CONDITION Status,
an additional sense code of LOGICAL UNIT NOT READY, OPERATION IN PROGRESS,
or an additional sense code LOGICAL UNIT NOT READY, LONG WRITE IN PROGRESS
indicated in the result data and the sense key specific bytes set for progress indication
with the sense key specific bytes set for progress indication (see ANSI INCITS 301-1997).
Refer to 4.1.6., description of deferred error handling for errors that may occur during the
CLOSE TRACK/SESSION operation.

Closing a Track or Session shall cause a Class 1 Event when the command is issued if
the Logical Unit becomes NOT READY. A Class 1 Event shall occur if the medium returns
j im-bec hwritable- . e to

closing a Track or Session.
ommended error reporting is defined in Table 145.

Table 145 — Recommended errors for CLOSE TRACK/SESSION command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3
Write Errors Table A.4
SESSION FIXATION ERROR Table A.1
SESSION FIXATION ERROR WRITING LEAD-IN Table A.1
SESSION FIXATION ERROR WRITING LEAD-OUT Table A.1
SESSION FIXATION ERROR — INCOMPLETE(TRACK IN SESSION Table A.1
EMPTY OR PARTIALLY WRITTEN RESERVED TRACK Table A.1

Thel FORMAT UNIT Command (see Table 146) formats a medium into Initiator addressable

logi

cal blocks per the Initiator defined options.

Thel medium may b€ycertified and control structures created for the management of|the

medium and defects; There is no guarantee that the medium has not been altered.

Table 146 — Format unit command

Bit 7 6 5 4 3 2 1 0
Byte
U Operation Code (04h)
1 Reserved FmtData CmplList Format Code
2 Reserved
3 (MSB) Interleave Value
4 (LSB)
5 Control Byte
A FmtData bit of zero indicates that there is no parameter list. A FmtData bit of one indicates

that a parameter list is available from the Initiator. For CD-RW, DVD-RAM, and DVD-R
FmtData shall be set to one.
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The CmpList bit is used in conjunction with the DCRT (see Table 149) bit to determine usage
of the existing G1-list, G2-list and SDL to construct new G1-list and G2-list (see Table 147) on
DVD-RAM media. A CmplList bit of zero indicates that the parameter list provided is in

add

ition to those already available to the Logical Unit. A CmpList bit of one indicates that the

parameter list is complete and the Logical Unit is to ignore any existing parameters.

Table 147 — DVD-RAM defect list handling

‘I:_:';f DCRT | Certification PDL SDL Remarks
P-list Gi-list G2-list
[t 0 Yes Preserved New from Disposed Disposed | Slow initialization

Certification

Old + New Change-linear

1 No Preserved Preserved Disposed | replacement to
from SDL Y\ )

slipping, quickly

Create new defect

Yes Old plus New list by disposing
0 : Preserved from Disposed Disposed y dISposing
(Partial) Certification all except P-list]
and G1 — list
Return to origingl
1 No Preserved Preserved Disposged Disposed slipping at the

latest certificatipn,
quickly

A formatted CD-RW session shall consist of a single, fixed packet track. The packet size

spe
ope

cified in the WRITE PARAMETERS mode pdge ‘defines the packet size for the format
ation.

If the WRITE TYPE field in the WRITE PARAMETERS mode page is not packet (00b),|the
FORMAT UNIT command shall terminate: with a CHECK CONDITION and set sensg¢ to
ILLEGAL REQUEST, COMMAND SEQUENCE ERROR. If the FP bit in the WRITE

PARAMETERS mode page is not setto one (Fixed Packet), the FORMAT UNIT comm
shall terminate with a CHECK CONDITION and set sense to ILLEGAL REQUEST, COMMA
SEQUENCE ERROR.

and
AND

Thel Format Code identifies the parameter list format. For CD-RW, the Format Code shall be

set fo seven (111b), for DVD-RAM the Format Code shall be set to one (001b).

Th

spetkified below:

Interleave Value field identifies the value to be used when formatting. The values|are

or CD-RW-Interleave Value shall be zero.
or DV\BD-RAM, the value shall be set to zero

Durjng{the operation of the FORMAT command, the Logical Unit shall respond to ofher

commmands as TOIIOWS.

a) In response to all commands except GET CONFIGURATION, GET EVENT/STATUS
NOTIFICATION, REQUEST SENSE and INQUIRY, the Logical Unit shall return CHECK
CONDITION status.

b) In response to the GET CONFIGURATION, GET EVENT/STATUS NOTIFICATION and
INQUIRY command, the Logical Unit shall respond as commanded.

c) Inresponse to the REQUEST SENSE command, unless an error has occurred, the Logical

Unit shall return a sense key of NOT READY and an additional sense code of LOGICAL
UNIT NOT READY, FORMAT IN PROGRESS, with the sense key specific bytes set for
progress indication. See the REQUEST SENSE Command description in ANSI INCITS
301-1997. Refer to 4.1.6. for the description of handling deferred errors that may occur
during the format operation.
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During the execution of the FORMAT UNIT command, the Logical Unit shall perform a
medium defect management algorithm if the Defect Management Feature is current. The
FORMAT UNIT command for DVD-RAM media may not provide a method to receive defect
location information from the Initiator.

A format data (FmtData) bit of one indicates that the FORMAT UNIT parameter list (see
Table 148) shall be transferred to the Logical Unit. The data sent to the Logical Unit consists
of a Format List Header, followed by an initialization pattern descriptor (that may have zero
length), followed by zero or one Format descriptors. The Format descriptor shall be one of
Formattable Capacity Descriptors returned by the READ FORMAT CAPACITIES command.

Thegr FORMAT ONITT Commandparameter fist(see Tabte 48 consists of three descriptors:
the |Format List Header, the Initialization Pattern Descriptor and the Format Descriptor;

Table 148 — Format unit parameter list

Bit 7 6 5 4 3 2 1 0
Byte
-3 Format List Header
4—n Initialization Pattern Descriptor (present if IP"= 1)
N 4+18t0 " Format Descriptor

Thel Format List Header (see Table 149) provides several format control bits. Logical Units
thafl implement these bits give Initiators additional control over the formatting operation. If| the
Initiptor attempts to select any function not impleniented by the Logical Unit, the Logical [Jnit
shall terminate the command with CHECK CONDITION status. The sense key shall be s¢t to
ILLEGAL REQUEST and the additional sense’ code shall be set to INVALID FIELO IN
PARAMETER LIST.

If tHe Initialization Pattern Descriptor is.to be included in parameter data sent to the Initiator,
the |IP bit shall be set to one and the data shall begin at a byte offset of 4. If the IP bit is s¢t to
zer®, the Initialization Pattern Descriptor shall not be included in the Format Unit Paramgter
data sent to the Logical Unit and the Format Descriptor shall begin at byte offset 4.

Table 149 — Format list header
Bit 7 6 5 4 3 2 1 0
Byte
0 Reserved
1 FOV DPRY DCRT STPF IP Try-out IMMED VS
2 (MSB) Format Descriptor Length
3 (LEB)

A Format Options Valid (FOV) bit of zero indicates that the Logical Unit shall use its default
settings for the DCRT, STPF, Try-out and IMMED bits (see below). The Initiator shall set
these bits to zero. If any of these bits are not zero, the Logical Unit shall terminate the
command with CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST
and the additional sense code shall be set to INVALID FIELD IN PARAMETER LIST.

A FOV bit of one indicates that the Logical Unit shall examine the setting of the DCRT, STPF,
Try-out and IMMED bits. When the FOV bit is one, the DCRT, STPF, Try-out and IMMED bits
are defined as follows.
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A Disable Primary (DPRY) bit, when set to zero, indicates that the Logical Unit shall not use
portions of the medium identified as defective in the primary defect Plist for Initiator
addressed logical blocks. Logical Units that support DVD-RAM media do not permit the
Initiator to set this bit to one. If set to one, a CHECK CONDITION status with additional sense
code set to INVALID FIELD IN PARAMETER LIST is generated.

A Disable Certification (DCRT) bit, when set to zero, indicates that the Logical Unit shall
perform a vendor-specific medium certification operation to generate a G 1-list (C-list). A DCRT bit
of one indicates that the Logical Unit shall not perform any vendor-specific medium certifi-
cation process or format verification operation while executing the FORMAT UNIT command.

The

STPF bit shall be reserved

An

incl
indi
FOR
AT
exa
ava

An
ope

nitialization Pattern (IP) bit of zero indicates that an initialization pattern descriptoris
Iided and that the Logical Unit shall use its default initialization pattern. An IP-bit of
cates that an initialization pattern descriptor is sent to the Logical Unit asypart of
RMAT UNIT parameter list (see 6.1.3.1).

ry-out bit of one indicates that the Logical Unit shall not alter the media-format, but s
mine whether the specified FORMAT command can be performed without error, base
lable information before starting the formatting.

immediate (IMMED) bit of zero indicates that status shall be(returned after the fon
ration has completed. An IMMED bit value of one indicates(that the Logical Unit s

not
one
the

hall
i on

mat
hall

return status as soon as the command descriptor block has~been validated and the entire

For

mat Descriptor has been transferred.

If t

e IMMED bit is set to one, and a REQUEST SENSE command is issued during

formatting operation, the Logical Unit shall return & sense key of NOT READY and
addjtional sense code of LOGICAL UNIT NOT REABRY, OPERATION IN PROGRESS, un

an
ope
wheg

The
of t

rror has occurred. The sense key specific bytes shall be set to the percentage of
ation that has completed. The sense key specific field contains a value from 0 to FFH
re FFFFh indicates the formatting is completed.

Format Descriptor Length field in the Format list header specifies the total length in b
ne Format descriptors that follow and*does not include the initialization pattern descri

or initialization pattern, if any.

The
CHI
to |

6.1,

The
initi
Uni

Format Descriptor Length shall be set to 8. Any other value in this field shall re
FCK CONDITION with the Sense Key set to ILLEGAL REQUEST and the Sense Code
NVALID FIELD IN PARAMETER LIST.

3.1 Initialization-pattern

initialization._pattern option specifies that the logical blocks contain the spec
blization pattern. The initialization pattern descriptor (see Table 150) is sent to the Lod
as part(of 'the FORMAT UNIT parameter list.

Table 150 — Initialization pattern descriptor

the
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ptor
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Byte

B'l b 4 6 B V.| 2 2 1
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P

IP Modifier Si Reserved

Pattern Type

(MSB) Initialization Pattern Length

(LSB)

AW |IN]|=2|O

Initialization Pattern
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The IP Modifier field specifies the type and location of a header that modifies the initialization
pattern (see Table 151).

Table 151 — IP modifier field

IP modifier Descriptor

00b No header. The device server shall not modify the initialization pattern.

The device server shall overwrite the initialization pattern to write the logical block
01b address in the first four bytes of the logical block. The LBA shall be written with the
most significant byte first.

The
ser
of t
The

The device server shall overwrite the initialization pattern to write the logical block
10b address in the first four bytes of each physical block contained within the logical blegk}
The lowest numbered logical block or part thereof that occurs within the physicalblock
is used. The LBA shall be written with the most significant byte first.

11b Reserved

Initialization Pattern Type field (see Table 152) indicates the typepof pattern the de
er shall use to initialize each logical block within the application cClient accessible por
ne medium. All bytes within a logical block shall be written with_the initialization patt
Initialization Pattern is modified by the IP Modifier field.

Table 152 — Initialization pattern-type

vice
tion
ern.

Inftialization pattern

type Description

00h Use default pattern1

01h Repeat the initialization patternas required to fill the logical block.2

02h to 7Fh Reserved

80h to FFh Vendor-specific

NO
CH
cod

NO
CQO
IN

TE 1 If the initialization pattern length\is not zero the device server shall terminate the command
FCK CONDITION status and the sense key shall be set to ILLEGAL REQUEST with the additional se
e set to INVALID FIELD IN PARAMETER LIST.

TE 2 If the initialization pattern.length is zero the device server shall terminate the command with CHH
NDITION status and the sense key shall be set to ILLEGAL REQUEST with the additional sense code se
ALID FIELD IN PARAMETERLIST.

vith
hse

CK
t to

A S
initi
An

pattern shallbé written using a security erasure write technique. Application clients

cho
erag
mer

ecurity Initialize.\(SI) bit of one indicates that the device server shall attempt to write
blization pattern-to all areas of the media including those that may have been reassig
S| bit of oné-shall take precedence over any other FORMAT UNIT field. The initializ

bse touse this command multiple times to fully erase the previous data. Such sec
ure(write technique procedures are outside the scope of this standard. The exact requ
tsplaced on the security erasure write techniques are vendor-specific. The intent of

the
ed.
tion
may
irity
ire-
the

secC

H HY H s <l + alat ol o 1
JdITty TTaosurT WITtT 15 TU TTTIUTT "ally PITVIUUS USTT Udta UTITTCLUVTTAUTC Uy diTy difdaliyu

digital technique.

or

An S| bit of zero indicates that the device server shall initialize the application client
accessible area of the media. The device server is not required to initialize other areas of the
media. However, the device server shall format the medium as defined in the FORMAT UNIT
command.

When the S| bit is one, the device server need not rewrite (format) header and other
information not previously accessible to the application client. If any area of the medium that
previously was accessible to the application client cannot be written, the device server shall
terminate the command with CHECK CONDITION status and the sense key shall be set to
MEDIUM ERROR with the appropriate additional sense code for the condition.
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The Initialization Pattern Length field indicates the number of bytes contained in the
initialization pattern.

If the length exceeds the current logical block size the device server shall terminate the
command with CHECK CONDITION status and the sense key shall be set to ILLEGAL
REQUEST with the additional sense code set to INVALID FIELD IN PARAMETER LIST. The
pattern is modified by the IP Modifier field.

The Format descriptor specifies an eight-byte entry.

6.113.2 CD-RW format descriptor, format code 111b

If thHe Format Code, in the CDB, is 111b the CD-RW Format Descriptor defined in Table [153
shall be sent.

Table 153 — CD-RW format descriptor

Bit 7 6 5 4 3 2 1 0

Byte

0 SESS Grow Reserved

1 Reserved

2 Reserved

3 Reserved

4 (MSB)

5 Format Size

6

7 (LEB)

If bpth the Grow and Session bits"are set to zero the format operation shall format (Format
Siz¢) user data blocks. FormatSize shall be integrally divisible by the Packet Size field in|the
WRITE PARAMETERS mode-page. The first formatted user data block shall be LBA 0.
Exigting information on the) disc may be overwritten. After the format, a single sessgion
confaining a single fixed packet track will exist on the medium.

If the Grow bit is setyto zero and the Session bit is set to 1 the format operation shall create a
new session that.contains (Format Size) user data blocks. Format Size shall be integfally
divisible by the-Packet Size field in the WRITE PARAMETERS mode page. If the last session
on fhe disclis)not complete when this command is issued, a CHECK CONDITION status ghall
be lenerated.

A Growb d 5 o al—-be—grow o—Fermai—Size)from its
original size. This is accomplished by appending packets to the existing session, writing a
new Lead-out and updating the PMA and Lead-in to change the track size to reflect the new
size. Data in existing packets shall not be affected. If the Format Size is smaller than the
existing size, a CHECK CONDITION status shall be returned. The order of updating the PMA,
Lead-in, Lead-out and data area is not specified.

The session bit shall be ignored when the Grow bit is set.
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3.3 Format code 001b

If the Format Code, in the CDB, is 001b the Format Code 1 Format Descriptor defined in
Table 154 shall be sent.

Table 154 — Format code 001b format descriptor

Byte

Bit 7 6 5 4 3 2 1 0

0 (MSB)

1 Number of Blocks

(L

Format Type Reserved

(MSB)

Type Dependent Parameter

N|ojJlo| s~ |DN

(L

The

The
and

6.1,

For
coni
Blo
Deq
vall

6.1,

The)
con
Cm
Nun
Deq
sec

preformed,. the command shall be terminated with an CHECK CONDITION status. The se€

key

Format descriptor specifies an eight-byte entry.

Format Type field specifies the type of formattingZ/Contents of the Number of Blocks 1
the Type Dependent Parameter field depend ondhg type of formatting.

3.4 Formatting on format type = 00h (full. format)

matting for the whole media are specified. The defect list handling is specified by
bination of the CmplList bit and the\DCRT bit as shown in Table 147. The Numbeg
ks field specifies the number of caddressable blocks for the whole disc and the T
endent Parameter field specifiesithe Block Length. Neither field is changeable from
es reported by the READ CARACITY Command in 6.1.17.

3.5 Formatting on format type = 04h (zone reformat)

Zoned formatting. for ‘a zone of the media are specified, where the size of zone is
5tant across zonés. The defect list handling is specified by the combination of
pList bit and the) DCRT bit as shown Table 147 — DVD-RAM Defect List Handling.
hber of Blocks\field specifies the number of addressable blocks for the zone and the T
endent Parameter field specifies the Zone number of the zone to be formatted. If a sy
or is used as a replacement for another zone so that the zoned formatting canno

FO

shal-be set to MEDIUM ERROR and the additional sense code & qualifier set to ZON

ield

the
r of

ype
the

not
the
The
ype
are

be
nse
NED

zone number of the first zone that has a spare linking into the designated zone.

t to

The discarding of G 1-list, G 2-list and SDL is only applicable to defects within the zone being
reformatted.

6.1.

3.6 Formatting on format type = 05h (zone format)

The Zoned formatting for a zone of the media are specified, where the size of zone is
constant for each zone, e.g. floppy media where each track is labeled a zone. The Number of
Blocks field specifies the number of addressable blocks for the zone and the Type Dependent
Parameter field specifies the Zone number of the zone to be formatted. The zone number
shall be in the range of 0 to the Type Dependent Parameter reported in READ CAPACITY
Command in 6.1.17.
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3.7 Formatting on format type = 10h (CD-RW full format)

Formatting to create a session on CD-RW media is specified. The created session shall
become the only session on the medium. The Number of Blocks field specifies the number of
addressable blocks for the new session and the Type Dependent Parameter field specifies the
Fixed Packet Size. Both parameters may be adjusted to values less than or equal to the
values reported by the READ FORMAT CAPACITIES Command, see 6.1.20. The Logical Unit

sha

6.1.

Il round the Number of Blocks up to be an integral multiple of the packet size.

3.8 Formatting on format type = 11h (CD-RW grow session)

For
field
Par

6.1,

For
spe
Par
less

6.1,

For
ma
Par
SL

If the MultiSession Field (see Table 123).in-the Write Parameter Page is 11b, the Logical

sha

Red

matting to expand the last session of a CD-RW media is specified. The Number of Big

bmeter field specifies the Block Length.

3.9 Formatting on format type = 12h (CD-RW add session)
matting to add a new session to a CD-RW media is specified. The Number of Blocks f

hameter field specifies the Fixed Packet Size. Both parameters may be adjusted to va
than or equal to the values reported, see 6.1.17.

3.10 Formatting on format type = 20h (full format, DVD + RW)
matting for the whole media is specified. The~Number of Blocks field specifies

hmeter field specifies the sparing parameters:SL and Sl. The Logical Unit shall verify
and Sl are usable values (will not cause overflow of the SDL).

| erase the remaining area of the dis¢.
ommended error reporting is defined in Table 155.

Table 155 — Recommended errors for FORMAT UNIT command

cks

specifies the number of addressable blocks to be enlarged and the Type Dependent

ield

cifies the number of addressable blocks for the new session and the Type Dependent

ues

the

imum number of addressable blocks for the“whole disc and the Type Dependent

that

Unit

Error Reference
Deferred\Efrors A1
General Errors Table A.2
Media Access Errors Table A.3
Write Errors Table A.4
FORMAT COMMAND FAILED Table A.1
CANNUT FURNAT MEUIUNV = TNUCUNFATIDLE VMIEUTUNVI raplie ALl

6.1.
6.1.

4 GET CONFIGURATION command
4.0 General

This command is intended to provide information to the initiator about the overall capabilities
of the device and the current capabilities of the device. For example, configurations reported
devices are used by the Initiator for Driver Identification/loading and other user
presentation processes.

by
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The GET CONFIGURATION command, see Table 156, requests that the device respond with
the configuration of the device and medium.

The configuration of the device, is described by the Logical Unit supported features. The
currently defined features are listed in Table 37. The maximum number of features is 65 536;
and the maximum number of bytes that a device may return to describe its set of supported
features is 65 534. Feature lists longer than 65 534 bytes require multiple commands.

Persistent Prevent may be used to control when changes occur. If a persistent prevent is in
place, the configuration should not change except under initiator control.

Table 156 — GET CONFIGURATION command descriptor block

Bit 7 6 5 4 3 2 1 0

0 OPERATION CODE (46h)

1 Reserved Reserved RT

(MSB) Starting Feature Number

(LBB)

Reserved

Reserved

Reserved

(MSB) Allocation Lefigth

(LBB)

Ol | Nl |l ]|DN

Control

The RT (Requested Type) (see Table _157) field indicates the set of Feature Descripftors
desjred from the Logical Unit.

Table 157 — RT field definition

RT field Description Starting feature number (SFN) usage

Indicates that thé Logical Unit shall return the
Feature Header and all Feature Descriptors | The first Feature Descriptor returned shall hae a
supported (by, the Logical Unit whether or not | feature number greater than or equal to the SKN.
they are(currently active.

00b

Indicates that the Feature Header and only
0D1b thése-" Feature Descriptors that have their
Current bit set shall be returned.

Indicates that exactly one Feature Header and
zero or one Feature Descriptors be returned. If | The SFN specifies the Feature Descriptor {hat

RN the Logical Unit does not support the indicated | shall be returned.
tfeature, no Feature Descriptor Is returned. ')
11b Reserved

1) This may be used to request Feature 0, which is a list of Profiles.

The Starting Feature Number field indicates the first feature number to be returned. All
supported feature numbers higher than the Starting Feature Number will be returned.

The Allocation Length field specifies the maximum length in bytes of the Get Configuration
response data. An Allocation Length field of zero indicates that no data shall be transferred.
This condition shall not be considered an error.
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The GET CONFIGURATION response Data (see Table 158) consists of a header field and
zero or more variable length feature descriptors.

Table 158 — GET CONFIGURATION response data format

Bit 7 6 5 4 3 2 0
Byte
Oto7 Feature Header
ton Feature Descriptor(s)
The Feature Header field to be returned is shown in Table 159.
Table 159 — Feature header
Bit 7 6 5 4 3 2 0
Byte
0 (MSB)
1 Data Length
2
3 (LBB)
4 Reserved
5 Reserved
6 (MSB) Current Profile
7 (LBB)

The Data Length field indicates theamount of data available given a sufficient allocgtion
length following this field. This length shall not be truncated due to an insufficient Allocdtion

Len
con
con
Nun

The
cho
Cur

The

hber.

Current Profile-field shall indicate the Logical Unit’s current profile. The Logical Unit s

rentP bit setiIf there are no profiles currently active, this field shall contain zero.

Table 160 — Feature descriptor generic format

gth. If the Data Length is greater than 65 530 bytes, multiple GET CONFIGURAT]ON
mands with different Starting Feature Numbers will be required for the initiator to read all
figuration data. This field is adjusted as appropriate for the given Starting Feafure

hall

bse the most _appropriate current profile from the list of profiles (see Table 39) with their

Feature Descriptor(s) generic format returned is defined in Table 160. Each indivigual
feal]ure description is defined in the appropriate subclause.

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Feature Code
1 (LSB)
2 Reserved Version Persistent Current
3 Additional Length
4ton Feature Dependent Data
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Feature Code field contains the code number assigned to the feature.

Version field, see 5.2.1.

Persistent bit, see 5.2.2.

Current bit, see 5.2.3.

6.1.

Fe
Ali

Ea
fea
sho

The

The
bac

The
stat
The

The
the
acti

The
hea
6.1.

This
coll

4.2 Features

t of features are shown in Table 37.

h Feature supported by a Logical Unit shall be described by a Feature Descriptor
ure descriptors shall be a multiple of four bytes long. The format of a Feature Descript
wn in Table 36.

Feature Code field shall identify a feature supported by the Logical Unit.

Version field is reserved and shall be set to zero. Future versions of a feature wil
kward compatible; incompatible changes will be included in-a\different feature.

Persistent bit, when set to zero, shall indicate that this feature may change its cur
us. The Persistent bit, when set to one, shall indicate that this feature is always acf
Logical Unit shall not set this bit to one if the Currént bit is, or may become, zero.

Current bit, when set to zero, indicates that\this feature is not currently active and
Feature Dependent Data may not be valid~The Current bit, when set to one, is currg
ve and the Feature Dependent Data is valid.

Additional Length field indicates(the number of Feature specific bytes that follow
der. This field shall be an integral*multiple of 4.

4.3 Profile list

feature identifiesy profiles supported by the Logical Unit. Profiles are defined
bctions of featuresiand provide a method to quickly determine the Logical Unit’s type. ]

All

Dr is

be

rent
ive.

that
ntly

this

as
[his

feature is always current, even if none of the profiles listed is current. See Table 38, Tabl¢ 39

and

The
alw
des
list

Table 40 foridefinitions and description of the Profile List.

Profile (Descriptors are shown in Table 39. All profiles supported by the Logical Unit
hys bé reported. Profile descriptors are returned in the order of preferred operation n
rable-to least desirable. For example, a DVD-ROM that could also read CD-ROM w
he'DVD-ROM profile first and the CD-ROM profile second.

hall
host
buld

The

Profile Number identifies a profile to which the Logical Unit conforms, see Table 40.

The Current bit, when set to one, shall indicate that this profile is currently active. If no
medium is present, no profile should be active. Multifunction devices shall select the most
appropriate profile(s), if any, to set as current. The most appropriate current profile is also
reported in the Feature Header, see Table 35.
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Recommended error reporting is defined in Table 161.

Table 161 — Recommended errors for GET CONFIGURATION command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3

6.1

The
Uni
asy
asy

In g
peri
con
sup

In 3
conm
Asyj
Asyj
as &

Wh

EVH
stat
NO]
as

Onl
rep

nunjber the higher the priority:

This

{5 GET EVENT/STATUS NOTIFICATION

GET EVENT/STATUS NOTIFICATION Command, see Table 162, requests the Log
to report events and statuses as specified in the Notification Class field-and prov
hchronous notification. Two modes of operation are defined here. Theyrare polling
nchronous modes.

olling mode, the Initiator will issue GET EVENT/STATUS NOTIFICATION command
odic intervals with an IMMED (Immediate) bit set to one. The target shall complete
mand with the most recently available event status requested! The Logical Unit g
port polling mode.

synchronous mode, the Initiator will issue a single GET-EVENT/STATUS NOTIFICAT
mand with an IMMED (immediate) bit of 0 requested,:if the Logical Unit does not sup
hchronous Mode, the command shall fail as an jllegal request. If the Initiator requ
hchronous Mode using a request that is not queded or overlapped, the command shal
n illegal request.

en Asynchronous Event Status reporting is*supported, the target shall not complete a (
ENT/STATUS NOTIFICATION command.‘with an IMMED bit of 0 until a change in e
us of the requested class occurs. The'target shall complete the GET EVENT/STA]
[IFICATION Command as soon as_possible after the event occurs. It will report the e
utlined below.

y one class of event per, GET EVENT/STATUS NOTIFICATION Command shall
brted. The priority of event(reporting shall be by Event Class number. The lower the C

command shall neti\return CHECK CONDITION status to report a unit attention conditi

Table 162 — GET EVENT/STATUS NOTIFICATION command

D
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Bit 7 6 5 4 3 2 1 0

0 Operation Code (4Ah)

1 Reserved ‘ Reserved IMMB

D

Reserved

Reserved

Notification Class Request

Reserved

Reserved

(MSB) Allocation Length

(LSB)

Ol N|o|loa| || DN

Control
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The Allocation Length field specifies the maximum Event Notification Response length, in
bytes, that shall be transferred from the Logical Unit to the Initiator. An Allocation Length
field of zero indicates that no data shall be transferred. This condition shall not be considered
an error.

Notification Class Request field specifies that the Logical Unit report event(s) from the event
classes requested in this field. Table 163 defines the codes listed in this field.

Table 163 — Notification class request

Bit Definition

Reserved

Operational Change Request/Notification

Power Management Class Events

External Request

Media Status Class Events

Multi-Initiator

Device Busy Class Events

N|lo|lo|lb~|lw|N

Reserved

If a|Logical Unit does not support any of the requested event classes, the Logical Unit ghall
terminate the command successfully, returning only“the Event Status Notification Respdnse
(se¢ Table 164) and indicating a returned Class of.0.
Initiptors that manage media event status~may or may not be linked to other entities fthat
manage power states. This notification  field provides a way that power and media eyent
status notifications can be independeftly managed by the responsible entities. If a diiver
manages media, power management and Busy Device events, the driver can issue [this
command with notification field set’to 01010100b to request the Logical Unit to report poyer,
media and busy events.
Table™164 — Event status notification response
Bit 7 6 5 4 3 2 1 0
Byte
qto 3 Event Header
4ton Event Data
The| Event Header returns the data defined in Table 165.
Table 165 — Event header return data
Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) Event Data Length

1 (LSB)

2 NEA Reserved Notification Class

3 Supported Event Classes
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The Event Data Length field specifies the amount of data that follows the Event Status
Notification Header. The amount of data reported shall be the number of bytes following the
data length field.

The No Event Available (NEA) bit, when set to one, shall indicate none of the requested
notification classes are supported. When set to zero, it shall indicate that at least one of the
requested notification classes is supported.

The Notification Class field specifies the class of notification by number. See Table 166.

Supported Event Classes field specifies the event classes that the Logical Unit supports as per

th Lakifs A ool Eialal L& = 4 : booltlo H loid—elo-alllo s
e pnotrecattom CrassTtera1a  eature s SUPPUTITU, LT CUTTTOSPUTIUTTTY UTU STidlT VT ST LU UTTC).

Table 166 — Notification class field

Field Description

000b Reserved

001b Operational Change Request/Notification

010b Returns Power Management class events

011b External Request

100b Returns Media Class events

101b Multiple Initiators

110b Device Busy Class event

111b Reserved

The| data returned, with a class code 001b, is defined in Table 167.

Table 167 — Operational change/notification returned data

Bit 7 6 5 4 3 2 1 0
Byte
0 Reserved Operational Event
1 Persistent Reserved Operational Status
Prevented
2 (MSB) Operation Request/Report
3 (LSB)

Pergistent Rrevented bit reports the current state of the persistent prevent for the Logical Unit.
Seq 5.3.4%

Op rational Status (Tnhlo ’IGQ) field rnpnri‘c the device’s qhilify to rncpnnd to the Initiator

Table 168 — Operational status response

Code Status Description

oh NoChg No changes in the Logical Unit Operational state performed or

requested

1h Operational Change Request The Logical Unit The unit requests to change operational state
(morph request)

2h Logical Unit has changed The Logical Unit has changed Operational state

Operational state

3h to Fh Reserved Reserved
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Table 169 — Operational status format

Code Status Description
Oh Available The Logical Unit is ready for operation
1h Temporarily busy The Logical Unit is performing a task that will self-terminate

The Logical Unit is performing operations that will take an indefinite

2h Busy/Reserved amount of time to terminate or is reserved by another Initiator.

3h to Fh Reserved Reserved

Opgrational Event field reports Logical Unit requests to change state and notification$ of
chahges in device state. If a persistent prevent is in place, any action request that\can be
reported before performing the action shall not be performed by the Logical Unitand|the
devjce shall notify the Initiator of the requested action. In all other cases, theflLogical Unit
shall notify the Initiator of actions that change Device State. An example ofian action fthat
shall be reported after the action is taken is termination of a format (opération dug to
conjpletion of formatting. Upon reporting operational change notification'to the Initiator, [this
field is reported as Oh on subsequent GET EVENT/STATUS NOTIFICATION commands until
a ngw change in operational state occurs.

Opgration Request/Report field (see Table 170) reports the operation requested or operdtion
thafl has been performed. The request usually originates from-another Initiator.

Table 170 — Operational request/report format

Code Event Description
Oh NoChg No changes in operational state performed or requested
1h Change An unspecified event has changed the Feature list
2n | Aca change Tt estre st may have added Current Festures (Mo
3h Reset The Logical Unit has been reset
4h Firmware Changed The Logical Unit’'s Microcode may have changed

The Logical Unit’s identification information may have

5h Inquiry change changed

6h to FFFFh Reserved

Event Oh requires .no Initiator action. The Initiator should respond to Events 1h through 5h
with a GET CONFIGURATION Command to determine the Logical Unit configuration.

The| data-réturned, with a class code 010b, is defined in Table 171.

Fable—4+H+—Powermanagementstatusreturned-data
LI~ “atu

Bit 7 6 5 4 3 2 1 0
Byte
0 Reserved Power Event
1 Power Status
2 Reserved
3 Reserved
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Power Event field (see Table 172) reports the current change in the power status. This field is
set to a new power event if a change in the power state occurs. Upon reporting the current
power status change to the Initiator, this field is reported as Oh on subsequent GET
EVENT/STATUS NOTIFICATION commands until a new change in the power state occurs.

If the Logical Unit is commanded to go the same state as the Logical Unit is currently in, the
next GET EVENT/STATUS NOTIFICATION (Power Class) command shall report a Power
Change Successful event.

Table 172 — Power event field

Code Event Description
Oh NoChg No changes in power state or in power state transition
1h PwrChg-Successful The Logical Unit successfully changed to the specified power state
oh PwrChg-Fail The Lpgical Unit failed to enter_ _the_ last requestéed sta_te and is ptill
operating at the power state specified in the Power\State field.
3h to Fh Reserved

Thel Power Status field (see Table 173) indicates the state of th& Logical Unit. The Logical
Unif shall be set to Standby (3h) by a hard reset, a power-on'\reset or a Device reset (issued
from a Sleep state).

Table 173 — Power status field

Code Status Description
Oh Reserved
1h Active The Logical'Unit is in Active state
2h Idle The Logical Unit is in Idle state
3h Standby The-Logical Unit is in Standby state
4h Sleep The Logical Unit is about to enter Sleep state
5h to Fh Reserved

Table 174 — External request descriptor

Bit Z 6 5 4 3 2 1 0
Byte
0 Reserved External Request Event
1 Persistent Reserved External Request Status
Prevented
2 \l'v‘iSB) Extermat chuca‘l
3 (LSB)

The External Request Event field reports external requests to change state and notifications
of changes in Logical Unit state. If a Persistent Prevent is in place for the Initiator, the action
shall not be performed by the Logical Unit. If a Persistent Prevent is not in place for the
Initiator, the drive shall notify the Initiator of actions that change drive state. Upon reporting
operational change notification to the Initiator, this field is reported as Oh on subsequent GET
EVENT/STATUS NOTIFICATION Commands until a new External Request occurs. The
External Request Events are listed in Table 175.
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Table 175 — External request event format

Code Event Description
Oh NoChg No changes in the Logical Unit Operational state performed or requested
1h E%%&%al Unit Key A front, back or remote button has been depressed
2h Logical Unit Key Up | A front, back or remote button has been released
The Logical Unit has received a command from another Initiator that
3h Extg(naI_Request would require an action that may interfere with the Persistent Prevent
Notification , ;
owner’s operation.
‘il— Fil RSDUIVS\J‘

The

The
Uni

The

Initiator may respond to Events 1-3 with no action, an appropriate action or with-a SH
EVENT Command. The Initiator may respond to Event 4 with a GET CONEIGURAT
Command. Events 1 and 2 should occur in pairs.

Persistent Prevent bit reports the current state of the persistent pfevent for the Log
. This bit shall be set to 1 if any Initiator has performed a persistent.reservation.

External Request Status field reports the Logical Unit’s ability.to respond to the Initiator.

Table 176 — External request status codes

END
ON

ical

Code Status Description
Oh Available The Logical Unit is readyfor operation
1h Other Prevent Indicates t_hat anothernitiator has an active Persistent Prevent. The Persistept
Prevent bit shall be set to one.
2h to Fh Reserved Reserved
Thel External Request field reports:.the operation requested or operation that has been

perzl0
but

ormed. The request usually originates from the unit’s own user interface (i.e. front p
ns) or from another initiator.

Table 177 — External request codes

hnel

Code Status Description
Oh No Request No requests are pending
1h Qverrun The Request Queue has overflowed, External Request Events may be lost.
2h to FFh Reserved
Programmed A front panel button was pressed or equivalent action requested by another
10Qh to AFkh g Initiator. The button has an associated 8-bit value. The 8-bit value shallf be
Button S ;
the least significant 8 bits of Code.
101h D'D\JI The pln\ll buttonwas. prnccnd oranotherinitiator rnqllncfnd a 'r_\lny n'r_\nrnﬁ n.
102h Rewind/back The‘ rewind/back putton was pressed or another initiator requested a
rewind/back operation.
103h Fast Forward The fast/forward _button was pressed or another initiator requested a
fast/forward operation.
104h Pause The pause button was pressed or another initiator requested a pause.
105h Reserved
106h Stop The stop button was pressed or another initiator requested a stop.
107h to
EFFFh Reserved
FO00h to .
FFEFh Vendor Unique
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Bit 7 6 5 4 3 2 1 0
Byte
0 Reserved Media Event
1 Media Status
2 Start Slot
3 Eng-Stot

Thel Media Event field is defined in Table 179.

Table 179 — Media event format

Gode Event Description
Oh NoEvent Media status is unchanged
. The Logical Unit has received a request .from the user (usually through a
1h EjectRequest mechanical switch on the Logical Unit) to-eject the specified slot or media.
oh NewMedia The specified slot (or the Logical Unit)*has received new media and is repdy
to access it.
. The media have been removed/from the specified slot, and the Logical Unit is
3h MediaRemoval L ; ;
unable to access the media without user intervention.
4h MediaChanged The user has requested that the media in the specified slot be loaded.
5hfto Fh Reserved

Thel Media Status byte is defined in Table:180.

Table 180 — Media status byte definition

Bit 7 6 5 4 3 2 1 0
Byte
. Door for
0 Reserved Media Tra
Present
ope

Thel Media Present status bit indicates if there are media present in the Logical Unit. A bit jof 1
indicates _that' there are media present in the Logical Unit. This bit is reported independdntly
from the Door or Tray Open bit. If the Logical Unit does not support the capability of repornting
the [media state while the door or tray is open, it shall set this bit to zero when the door or ftray

is opefr

Door or Tray Open Status bit indicates if the Tray or Door mechanism is in the open state.
A bit of 1 indicates the door/tray is open.

Start Slot field defines the first slot of a multiple slot Logical Unit the media status notification
applies to. For Logical Units that do not support multiple slots, this field shall be reserved.

End Slot field defines the last slot of a multiple slot Logical Unit the media status notification
applies to. For Logical Units that do not support multiple slots, this field shall be reserved.

The slot numbers are defined in the GET MECHANISM STATUS Command, see 6.1.8.
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The data returned, with a class code 110b, is defined in Table 185.

Multi-Initiator Class Events notify the Initiator of requests for control by other Initiators.

Table 181 — Multiple initiator descriptor

Bit 7 6 5 4 3 2 1 0
Byte
0 Reserved Multiple Initiator Event
1 PerstStemt Reserved Multiple Initiator Status
Prevented
2 (MSB) Multiple Initiator
3 (LBB)
Thel Multi-Initator Event field reports requests for control of and reporting of changes in
Logjcal Unit state. If a Persistent Prevent is in place for that Initiator, thé,Logical Unit shall not
perform the action requested. If a Persistent Prevent is not in place for‘\that Initiator, the drive
shall notify the Initiator of actions that change the Logical Unit _state. Upon reporting Multi-
Initiptor Events to the Initator, this field is reported as\»0h on subsequent GET
EVENT/STATUS NOTIFICATION Commands until a new Multi-Initator Event occurs. [The
Multi-Initiator Events are listed in Table 184.
Table 182 — Multiple initiatorevent format
Gode Event Description
Oh NoChg No changes in the Logical Unit Operational state performed or requested
1h Control Request Another Initiator '@s\requested Logical Unit control.
2h Control Grant Another Initiater as received Logical Unit control.
3h Control Release Another [nitiator as released Logical Unit control.
4H to Fh Reserved
Thel Initator may respond te_Events 1-3 with no action or an appropriate Persistent Prevent or
Pergistent Release.
The Persistent Prevent bit reports the current state of the Persistent Prevent for the Logical
Unit.
Table 183 — Multiple initiator status codes
Gode Status Description
Oh Available The Logical Unit is ready for operation
Indicates that another Initiator has an active Persistent Prevent. The Persistent
1h Other Prevent h
Prevent bit shall be set to one.
2h to Fh Reserved Reserved

The Multiple Intiator Request field reports the operation requested or the operation that has
been performed. The request originates from the Logical Unit's own user interface (i.e. front

pan

el buttons) or from another Initiator.
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Table 184 — Multiple initiator codes

Code Status Description
Oh No Request No requests are pending
1h Low There are no tasks pending on the Initiator for this Logical Unit.
2h Medium There are no critical tasks pending on the Initiator for this Logical Unit.
3h High There are critical tasks pending on the Initiator for this Logical Unit.
F4FthFoh Reserved

De\lice Busy Events are used to notify the Initiator of commands that are executing but fthat
reqlire an abnormally long time to complete. Response data is defined in Table 185.
Table 185 — Device busy event descriptor
Bit 7 6 5 4 3 2 1 0
Byte

0 Reserved DPevice Busy Event

1 Device Busy Status

2 (MSB) Time

3 (LpB)
The Device Busy Event field code is defined in Table 186.

Table 186 — Device busy event format

Gode Event Description
0Oh NoEvent No event is available
1h Busy Event A.time-out has occurred
2 to Fh Reserved
The Device Busy Status\byte is defined in Table 187.

Table 187 — Device busy status format

Gode Status Description
Oh NoEvent The Logical Unit is ready to accept any command.
1h Power The Logical Unit is in the process of waking up from a low-power state.
2h Immediate The Logical Unit is in the process of completing an earlier command.
3h Deferred The Logical Unit is in the process of completing a deferred operation.
4h to Fh Reserved

The Time field is the predicted
busy, in units of 100 ms.

amount of time remaining for the Logical Unit to become not
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This type of event is usable in two environments. The first is in a queued environment.

The

GET EVENT/STATUS NOTIFICATION command may be issued in a non-immediate mode

prior to executing commands or in the immediate mode while commands are being execu

ted.

The second environment is where immediate commands and deferred writing are performed.
This command may be issued in the immediate mode to obtain status. If a normal command is
issued while the device is busy, this command cannot be issued until the normal command

completes. Therefore, if queuing is not used, the GET EVENT/STATUS NOTIFICAT
command should precede any command that may time out.

ION

If a GET EVENT/STATUS NOTIFICATION command with the Device Busy class bit set is

immediate mode, the Initiator should disable the Logical Unit time-outs.

If
CHECK CONDITION, sense key set to ILLGAL REQUEST, additional’\sense key se
INVIALID FIELD IN CDB.

eport Status Notification is not supported or not enabled, the Logical Unit shall reﬁurn

If the IMMED bit is set to one and there is no Event to report, thezcommand shall return good

status.

If the IMMED bit is set to zero (and the Logical Unit support§’ tagged command queuing) [and
theqe is NO event to report, the GET EVENT/STATUSUNOTIFICATION command shal| be
queed by the target until there is an Event to report,
If the IMMED bit is set to zero and the target DOES NOT support tagged command queding,
the |target shall return CHECK CONDITION, “sense key to ILLEGAL REQUEST, additipnal
senpe code to INVALID FIELD IN CDB.
Redqommended error reporting is defined*in Table 188.
Tlable 188 — Recommended errors for GET EVENT/STATUS NOTIFICATION command
Error Reference

Deferred Errors A1

General Errors Table A.2

Media‘Access Errors Table A.3
6.1)6 GET'PERFORMANCE
Thel GET'PERFORMANCE command, see Table 189, provides a method for the Initiatgr to
Profilethe performance of the drive. The command can report two forms: the nonfinal

performance and exception locations that may cause seek delays to occur. These

performance parameters are reported separately for read and write.
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Table 189 — GET PERFORMANCE command descriptor block

Bit 7 6 5 4 3 2 1 0

Byte

0 Operation Code (ACh)

1 Reserved Tolerance Write Except

2 (MSB)

3 Starting LBA

4

5 (LEB)

6 Reserved

7 Reserved

8 (MSB) Maximum Number of Descriptors

9 (LEB)

10 Reserved

11 Control

Thel Tolerance field, when set to 10b, shall indicate that the, descriptors returned shall ha
10 % tolerance for the nominal performance and 20 % for the exception list. All other va
are [reserved for future standardization.

e a
ues

Thel Write bit, when set to zero, shall indicate thap the performance parameters for reading
shall be returned. When set to one, the performance parameters for writing shall be returngd.

The| Except field, when set to 00b, shall indicate that the nominal performance parametersg be

returned. When set to 01b, the entire performance exception list, qualified by the Star
LBA, shall be returned. When set_te~10b, only performance exceptions that cause
performance to fall outside the nominal shall be reported. For example, slipped sectors
not [be included in the 10b list, but'would be included in the 01b list. An Except field of 11
resegrved.

Thel Starting LBA field is valid only when Except = 01b. If Except = 01b, the Starting LBA
shall indicate the startifng point for returning performance data. All performance data shal
for logical block addresses equal to this field or greater.

Thel Maximum_Number of Descriptors shall indicate the maximum number of descriptors
the |Logical Unitreturns.

Thel performance response (see Table 190) shall contain a Performance header
Performance descriptors.

ting
the
may
b is

ield
| be

that

and

Table 190 — Performance response format

Bit 7 6 5 4 3 2 1 0
Byte

0-7 Performance Header

8ton Performance Descriptor(s)
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The Performance Header is defined in Table 191.

Table 191 — Performance header

Byte

Bit 7 6 5 4 3 2 1 0

0 (MSB)

1 Performance Data Length

(L

Reserved Write Exce

Reserved

Reserved

N|lo|la|lh~]lwlN

Reserved

The
Per

The
usin
that

The

exc

The
the

med
vall
Per

Performance Data Length field shall specify the amount of result data that follows
ormance Data Length field.

g the nominal command for the data type. The Write%bit, when set to one, shall indi
the result data is for write performance.

eption conditions (see Table 193).

Performance Descriptors (see Table*192) for nominal performance are intended to
Initiator an approximation of LogicaliUnit performance. All numbers are nominal. On
ia, all sectors shall be reported as'?2 352 byte sectors. The descriptor includes a Start
e, a Start Performance value_.in"kilobytes per second, an End LBA value and an
ormance value in kilobytes per‘second.

Write bit, when set to zero, shall indicate that the result data is for read performg

Except bit, when set to zero, shall indicate that)the result data is for nominal perform4g
(seg¢ Table 192). The Except bit, when set to ene, shall indicate that the result data is

the

nce
cate

nce
for

jive
CD
| BA
End
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Table 192 — Performance descriptor — Nominal performance

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB)

1 Start LBA

2

3 (LSB)

4 (MSB)

5 Start Performance

6

7 (LBB)

8 (MSB)

9 End LBA

10

11 (LBB)

12 (MSB)

13 End Performance

14

15 (LEB)

Thel Start LBA field contains the first logical blockiaddress of the extent described by |this
desgriptor.

The Start Performance field contains the nominal Logical Unit performance at the Start |LBA
in kB/s.

Thel End LBA field contains the last\logical block address of the extent described by |this
desgriptor.

Thel End Performance field:contains the nominal Logical Unit performance at the End [LBA
in kB/s.

Table 193 — Performance descriptor — Exceptions

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB)

1 LBA

2

3 (LSB)

4 (MSB) Time

5 (LSB)

The LBA field shall indicate that there is a seek delay between (LBA — 1) and LBA.

The Time field shall indicate the expected additional delay between (LBA — 1) and LBA from
nominal, in units of tenths of milliseconds (100 uys). This seek delay may be due to linear
replacement, zone boundaries or other media dependent Features. The expected additional
delay should represent the typical time expected for the type of exception described.
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NOTE A block replaced by linear replacement may cause two exceptions to appear in the Exception Descriptor
list — one between the non-replaced area and the beginning of the replaced block and one from the end of the
replaced block back to the non-replaced area.

Recommended error reporting is defined in Table 194.

Table 194 — Recommended errors for GET PERFORMANCE command

6.1,

The

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3

7 LOAD/UNLOAD MEDIUM command

LOAD/UNLOAD MEDIUM command (see Table 195) requests the Logical' Unit Changsd

r to

loaq or unload a Disc. New LOAD/UNLOAD MEDIUM commands issued‘\before the changer
enters the READY STATE (00b), see Table 201, shall cause the\changer to stop |any
LOAD/UNLOAD MEDIUM command in progress and begin) processing the hew
LOAD/UNLOAD MEDIUM command.
Table 195 - LOAD/UNLOAD MEDIUM-eommand
Bit 7 6 5 4 3 2 1 0

Byte

0 OPERATION CODE (A6h)

1 Reserved Reserved | IMMED

2 Reserved

3 Reserved

4 Reserved LoUnlo | Starnt

5 Reserved

6 Reserved

7 Reserved

8 SLOT

9 Reserved

10 Reserved

11 Control
An |mimediate (IMMED) bit of one indicates that the Logical Unit shall return status as soon as
the 'eommand—descriptorblock—thas—been—vatidated—AnHHAEBDbit-ofzero—indicates—that the

status shall not be returned until the operation has been completed.
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The Load/Unload (LoUnlo) bit and the Start bit encoding is shown in Table 196

Table 196 — Load/unload operations

LoUnlo Start Operation to be performed
0 0 Abort any prior Changer command (Stop)
0 1 Reserved
1 0 Unload media. The Slot Parameter is ignored for this operation.
1 1 Load the Media from specified Slot and initialize or select the Slot
Speciffed Tor use with future Medta ATCess commands

Thel SLOT field indicated the Slot to be loaded or unloaded. Changer should always/initig
(Lo@d) Slot 0 on Power On or Bus Device Reset.

Any| attempt to Load or Unload a Disc when the Device does not support/that capability S
resylt in a CHECK CONDITION being reported to the Initiator withySense key ILLE
REQUEST, Sense Code INVALID FIELD IN CDB.

Loading when the slot does not contain a Disc or the Play Positien does not contain a |
will |be rejected with Sense Key ILLEGAL REQUEST, Sense Code INVALID FIELD IN CDE
the [Slot Bytes. Unloading when the Play Position does not eontain a Disc will be rejected

a Sense Key ILLEGAL REQUEST, Sense Code INVALID FIELD IN CDB for the Slot Bytes.

ing when the slot does not contain a Disc will berejected with a Sense Key NOT REA

lize

hall
SAL

Disc
for
with

ADY
two
tion
Unit

ying
ted,
m is

Disc
ady,
the
hall

Recommended error reporting is defined in Table 197.

Table 197 - Recommended errors for LOAD/UNLOAD MEDIUM operation

Error Reference
Deferred Errors A1
General Errors Table A.2
MECHANICAL POSITIONING ERROR Table A.1
INVALID ELEMENT ADDRESS Table A.1
MEDIA LOAD OR EJECT FAILED Table A.1
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6.1.8 MECHANISM STATUS command

The Mechanism Status command (see Table 198) requests that the Logical Unit respond with
the current status of the device, including any Changer Mechanism that adheres to this
standard. This command is intended to provide information to the Initiator about the current
operational state of the Logical Unit. The Logical Unit takes operational direction from both
the Initiator and the user. Movement of media in/out of the Logical Unit as well as Play
operation may be due to external controls or Initiator commands. This command provides a
method that allows the Initiator to know what has transpired with the changer mechanism.

Table 198 — MECHANISM STATUS command descriptor block

Bit 7 6 5 4 3 2 1 0

0 Operation code (BDh)

1 Reserved Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

(MSB) Allocation £ength

Ol |IN|[ojla|d]|lWIN

(LBB)

N
o

Reserved

N
N

Control

The Allocation Length field specifies thetmaximum length, in bytes, of the Mechanical Status
Parameter list, see Table 199, that shall be transferred from the Logical Unit to the Initigtor.
An RAllocation Length field of zerorindicates that no data shall be transferred. This condition
shall not be considered an error;

Thel Mechanism Status Parameter list returned contains a header (see Table 200) followed by
zer¢ or more fixed-length Slot Tables (see Table 203). If the Logical Unit does not support| the
chahger commands, then the number of slot tables returned to the Initiator shall be zero.

Table 199 — Mechanism status parameter list

Bit 7 6 5 4 3 2 1 0

Byte

0-7. Mechanism Status Header

8-n Slot Table(s)
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Table 200 — Mechanism status header

Bit 7 6 5 4 3 2 1 0

Byte

0 Fault Changer State Current Slot Low(LSB)

1 Mechanism State c?;eor: Reserved Current Slot High (MSB)

2 (MSB)

3 Current LBA

“ =5 B)

5 Number of Slots Available

6 (MSB) Length of Slot Table(s)

7 (LEB)

Thel Fault bit, bit 7, indicates that the changer failed to complete the opgration reported in|the
Chgnger State field.

Thel Changer State field (see Table 201) indicates the current state, of the changer.

Table 201 — Changer state field

Changer state Definition
Oh Ready
1h Load in Progress
2h Unloadn Progress
3h Initializing

Thel Current Slot field indicates the Current Slot selected. Changers compatible with a
boofable device specification should always initialize (Load) Slot zero on Power On or Bus
DeVlice Reset. This value shall only be changed when a Load Command is processed.
Opgrations initiated by a usershall not cause this value to change. If the Logical Unit is npt a

chaphger, then this field is‘reserved.
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Mechanism State field (see Table 202) encodes the current operation of mechanism.

Table 202 — Mechanism state field

Mechanism state Definition
Oh Idle
1h Playing (Audio or Data)
2h Scanning
Active with Initiator Compasite or Other Ports in use (ie READ Pl AY CD_SCAN

on during PLAY CD) '

4h to 6h Reserved
7h No State Information Available

The
stat

The
mag

The
aR
a R
pro

The

number of slots is 256.

The
folldg

Slot Table response data format is defined in Table 203. Each slot shall-respond with
us defined.

Door open bit, when set to one, indicates that the Door(s) or\Iray(s) is/are open orj
azine is not present.

Current LBA value returns the location that was last used while reading or playing. O
cad or Play operation has been completed the value of‘this field may be undefined. W
ead or Play is in progress this field will contait the LBA of the current block b
essed.

Number of Slots Available field indicates<the number of slots available. The maxin

Length of Slot Tables field specifies the length in bytes of all the slot information
ws (e.g. for a 2 slot Logical Unit.this value would be 8).

Table-203 — Slot table response format

the

the

nce
hile
bing

num

that

By

Bit
te

5 4 3 2

Disc
Present
(Optional)

Changg

Reserved Mandat

Reserved Reserved Reserved | Reserved | Reserved

Reserved

Reserved

Reserved

The Disc Present bit, bit 7, indicates that there is a Disc in this slot. The reporting of this
information is optional after a reset or Disc change. If this Feature is not supported, this bit
shall be set to one after a reset condition or when a medium has been changed. When the
Logical Unit is given a load command for a slot that contains no Disc, the bit corresponding to
that slot shall then contain a 0 for any following response. If this bit is valid after a reset or
medium change, then this capability shall be reported in the CD Capabilities and Mechanical
Status Page (see Table 137).

The Change bit, bit 0, indicates that the Disc in that slot has been changed since the last time

the

disc was loaded.
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Recommended error reporting is defined in Table 204.

Table 204 — Recommended errors for mechanism status command

Error Reference
Deferred Errors A1
General Errors Table A.2

6.1.9 PAUSE/RESUME command

Thel PAUSE/RESUME command (see Table 205) requests that the Logical Unit stop of'start a
playback operation. This command is used with PLAY AUDIO and Play CD commands [that
are [executing in immediate mode.

Table 205 - PAUSE/RESUME command descriptor block

Bit 7 6 5 4 3 2 1 0

Bytq

D OPERATION CODE (4Bh)

1 Reserved Reserved

4 Reserved

B Reserved

a Reseryed

b Reserved

b Reserved

% Reserved

B Reserved Resump

D Control

A Resume bit of zero causes_the Logical Unit to enter the hold track state with the atidio
output muted after the current block is played. A Resume bit of one causes the Logical Unft to
relefase the pause/scan.ahd begin play at the block following the last block played/scanned.

If ap audio play operation cannot be resumed and the Resume bit is one, the comman(d is
terminated with GHECK CONDITION status, COMMAND SEQUENCE ERROR. If the Resiime
bit iis zero and)an audio play operation cannot be paused, (no audio play operation has bleen
H is

Ir to

request a Resume when a play operation is in progress.

Table 206 — Recommended errors for PAUSE/RESUME command

Error Reference
Deferred Errors A1
General Errors Table A.2

COMMAND SEQUENCE ERROR Table A.1
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6.1.10 PLAY AUDIO (10) Command
6.1.10.0 General

The PLAY AUDIO command (see Table 207) requests that the Logical Unit begin an audio
playback operation. The command function and the output of audio signals shall be as
specified by the settings of the mode parameters, including the SOTC bit.

If any commands related to audio operations are implemented then the PLAY AUDIO (10)
command shall be implemented to allow a method for the Initiator to determine if audio
operations are supported. A Logical Unit responding to a PLAY AUDIO (10) command that

h 4 £ | 4l £ H tat <l FY +lo 1 t
as a udliioicl Icllylll Ul £TTU WILIT OUITTILUIN UUINUTTTUIN otdliuo dlilu OCLLIIIH IS oTIIoT NT O

ILLEGAL REQUEST does not support audio play operations.

Table 207 — PLAY AUDIO(10) command descriptor block

Bit 7 6 5 4 3 2 1 0

Byte

0 Operation Code (45h)

1 Reserved Reserved RELADR

2 (MSB)

3 Starting Logical Block Address

4

5 (LBB)

6 Reseryved

7 (MSB) Play Length

8 (LEB)

9 Control

Thel RELADR bit shall be set to zero.

Thel Starting Logical Block Address field specifies the logical block that the audio playhack
operation shall begin. PLAY ;AUDIO commands with a starting logical block address of FFFF
FFAFh shall implement audio play from the current location of the optics. PLAY AUPIO
commands with a starting LBA address of 0000 0000h shall begin the audio play operation at
00/902/00 MSF.

Thel Play Length-field specifies the number of contiguous logical blocks that shall be played.
A Play Length<{field of zero indicates that no audio operation shall occur. This condition ghall
not [pe considered an error.

If thelsstarting address is not found, the command shall be terminated with CHECK
COMNDITION status, LOGICAL BLOCK ADDRESS QUT OF RANGE. If the address islnot
within an audio track, the command shall be terminated with CHECK CONDITION status,
ILLEGAL MODE FOR THIS TRACK.

If the logical block address requested is not within an audio track and the Play Length is non-
zero, the command shall be terminated with CHECK CONDITION status. The sense key shall
be set to ILLEGAL REQUEST and the additional sense code set to ILLEGAL MODE FOR
THIS TRACK.

If the CD Sub-channel mode type (data versus audio) is other than audio or changes within
the transfer length the command shall be terminated with a CHECK CONDITION. The Sense
Key shall be set to ILLEGAL REQUEST and additional sense code set to END OF USER
AREA ENCOUNTERED ON THIS TRACK.
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10.1 Play audio immediate

The PLAY AUDIO and SCAN commands will continue to play, while other commands may be
processed, by the Logical Unit. Some commands can be accepted without disrupting the

aud

io operations, while others will cause the Play operation to stop.

The Logical Unit shall accept and perform the commands as specified. If a PLAY or SCAN
operation is executing such a way that the IMMED bit in the Audio Control Page was set to
one when the command started, execution of a new command takes precedence. When the
new command can be executed to completion without disturbing execution of the PLAY or
SCAN, it shall be done. Otherwise, the PLAY or SCAN shall be terminated in order that the

new
dist

Lrbing the PLAY or SCAN command:
REQUEST SENSE

READ SUB-CHANNEL, current position
PAUSE/RESUME

NQUIRY

READ CAPACITY

out

All pther commands that may effect the termination of PLAY or SCAN are implementation
spetific.
Table 208 - Recommended errors for PLAY AUDIO (10) command
Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3
6.1J711 PLAY AUDIO (12) command
Thel PLAY AUDIO command (see _Table 209) requests that the Logical Unit begin an afdio
playback operation. The command function and the output of audio signals shall bg as
spetified by the settings of the-mrode parameters, including the SOTC bit.
Table 209 — PLAY AUDIO (12) command descriptor block
Bit 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (A5h)
1 Reserved Reserved RELADR
2 (MSB)
3 Logical Block Address
4
5 (LSB)
6 (MSB)
7 Play Length
8
9 (LSB)
10 Reserved
11 Control

See PLAY AUDIO (10) Command for bit and field description in the CDB.
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Recommended error reporting is defined in Table 210.

Table 210 — Recommended errors for PLAY AUDIO(12) command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3

6.1,

The

12 PLAY AUDIO MSF command

PLAY AUDIO MSF command (see Table 211) requests that the Logical Unit)begin

an

audjo playback operation. The command function and the output of audio signals|shall b¢ as

spe

Table 211 — PLAY AUDIO MSF command descriptor block

cified by the settings of the mode parameters including the SOTC bit described in 5.5.4.

Bit 7 6 5 4 3 2 1 0

Byte

0 OPERATION CODE (47h)

1 Reserved Reserved

2 Reserved

3 StartingdWField

4 Starting S Field

5 Starting F Field

6 Ending M Field

7 Ending S Field

8 Ending F Field

9 Control
The Starting M Field, the Starting S Field and the Starting F Field specify the absolute MSF
address that the audiotplay operation shall begin. The Ending M Field, the Ending S Field,
and| the Ending F Field" specify the absolute MSF address where the audio play operdtion
shall end. All contiguous audio sectors between the starting and the ending MSF addfess
shall be played,
If the Starting Minutes, Seconds and Frame Fields are set to FFh, the Starting addresfs is
taken from the Current Optical Head location. This allows the Audio Ending address tq be
chahged-without interrupting the current playback operation.

A starting MSF address equal to an ending MSF address causes no audio play operation to
occur. This shall not be considered an error. If the starting MSF address is greater than the
ending MSF address, the command shall be terminated with CHECK CONDITION status,
INVALID FIELD IN CDB.

If t

he starting address is not found the command shall be terminated with CHECK
CONDITION status, LOGICAL BLOCK ADDRESS OUT OF RANGE. If the address is not
within an audio track the command shall be terminated with CHECK CONDITION status,
ILLEGAL MODE FOR THIS TRACK or INCOMPATIBLE MEDIUM INSTALLED. If a not ready
condition exists, the command shall be terminated with CHECK CONDITION status.
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Recommended error reporting is defined in Table 212.

Table 212 — Recommended errors for PLAY AUDIO MSF command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3

6.1,

The
digi

13 Play CD command (obsolete)

Play CD Command (see Table 213) provides one standard, universal way, of senging

al CD data to an external port.

Table 213 — PLAY CD command descriptor block

Bit 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (BCh)
1 Reserved Expected Sector Iype CMSF Reseryed
2 (MSB)
3 Starting Logical Block Address
4
5 (LEB)
6 (MSB)
7 Play Length in Blocks
8
9 (LEB)
10 Speed Reserved | Port 2 | Port 1 | Composite Audip
11 Control
Thel Expected Sector Type field (see Table 220) is used to check the sector type only. If/the

Red
CHIH
not

If tH
blog

uested Sector(s) do not match the specified type, the command will be terminated wi
FCK CONDITION, ILLEGAL MODE FOR THIS TRACK. The sector that does not match
be transferred.

e CMSF bit is set to zero, the Starting Logical Block Address field specifies the log
kithat the playback operation shall begin. If the CMSF bit is set to one, bytes 3 throug

th a
will

ical
jh 5

spe

+£ 4l MO 4 ¥ alal ol Joa st Lt Q. P 4 +lo PUH MO alal
ully Uurc wiol DLGILIIIH dUUurtoo dariu UyLUO U LIIIUUHII O nmaiealc uic CIIUIIIH L\AE®4 aUuJul

Bytes 2 and 9 are reserved if CMSF is set to one.

eSS.

PLAY CD commands with a starting LBA address of 0000 0000h shall begin the play

ope

ration at 00/02/00 MSF.

The Starting Logical Block Address field specifies the logical block that the audio playback
operation shall begin. PLAY AUDIO commands with a starting logical block address of FFFF
FFFFh shall implement audio play from the current location of the optics. PLAY AUDIO
commands with a starting LBA address of 0000 0000h shall begin the audio play operation
at 00/02/00 MSF.
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If the Starting Logical Block Address is set to ‘FF FF FF FFh’ (or ‘00 FF FF FFh’, when CMSF
is set to one) and the playback operation is in progress, or the Logical Unit is in the hold track
state, the Logical Unit shall change the Transfer Length (or Ending Address when CMSF is
one) without interrupting current playback operation. If there is no playback operation in
progress the Logical Unit shall implement the playback operation from the current location of

the

optics.

The Play Length field specifies the number of contiguous logical blocks that shall be played. A
Play Length field of zero indicates that no play operation shall occur. This condition shall not
be considered an error.

If the starting address is not found, the command shall be terminated with CHECK
CONDITION status, LOGICAL BLOCK ADDRESS OUT OF RANGE.
Byt¢ 10, the Play CD field, of the command descriptor block, defines a grodp of bits [that
define the play operations for this command. Table 214 provides the definjtiohs for PLAY|CD
field.
Table 214 — PLAY CD field definition
Byte 10 bit Value Description
Audio 0 Analog Audio Channel is Disabled
1 Analog Audio Channel is Enabled
Composite 0 Composite Video port is Disabled
1 Composite Video port is Enabled
Port 1 0 Digital Port 1 is Disabled
1 Digital Port 1 is Enabled
Port 2 0 Digital Port 2 is Risabled
1 Digital Port 2'is-Enabled
Speed 0 Speed will be set to X1 for the operation
1 The speed used will be the best possible
Redommended error reporting is defined in Table 215.

Table 215 - Recommended errors PLAY CD command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A3
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6.1.14 READ BUFFER CAPACITY command (obsolete)

The READ BUFFER CAPACITY command (see Table 216) checks the total length of buffer
and the length of blank area.

Table 216 — READ BUFFER CAPACITY command descriptor block

Bit Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Byte

0 Operation Code (5Ch)

I
Reserved | Reserved

—

Reserved

Reserved

Reserved

Reserved

Reserved

(MSB) Allocation Length
(LSB)

Ol | Nl |l ]|DN

Control

The Logical Unit reports the length of the buffer during,Session at Once Recording or Tragk at
Onde Recording. If the READ BUFFER CAPACITY ecemmand is issued in a condition ex¢ept
Seglsion at Once Recording or Track at Once Recadrding, the Blank Length of Buffer field may
be invalid.

An Allocation Length of zero is not an error,
Thel READ BUFFER CAPACITY data:(See Table 217) is sent in response to this command

Table 217— READ BUFFER CAPACITY data

Bit Bit 7 Bit/6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit §

Byte

0 (MSB) Data Length

1 (LBB)

2 Reserved

3 Reserved

4 (MSB)

) The Length of Buffer

6

7 (LSB)

8 (MSB)

9 Blank Length of Buffer

10

11 (LSB)

The Data Length field defines the number data bytes to be transferred by the Logical Unit.

The Length of Buffer indicates the whole capacity of the buffer in bytes.
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The Blank Length of Buffer indicates the length of unused area of the buffer in bytes.
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Table 218 — Recommended errors for READ BUFFER CAPACITY command

Error Reference
Deferred Errors A1
General Errors Table A.2

6.1.15 READ CD command

6.1,

The

This

usef data and CD-DA data. Each type of data is enabled via the fiélds in the READ

con

ret
If ;1” the fields contain zero then no information is returned:\THis condition shall no{ be

15.0 General

READ CD Command described in Table 219 provides a single standard, universal way of
accessing CD data. This command is generic to all types of CD data formats.

command returns any of the defined CD data streams, including the headers, EDC, E[CC,

CD

mand descriptor block. These fields, (byte 9) indicate the information from the CD is t¢ be
rned in the data stream. If a bit is cleared, then that particular- information is not returned.

conpgidered an error.

Table 219 — READ CD command descriptor block

Bit 7 6 5 4 3 2 1 0

Byte

0 OPERATION CODE (BEh)

1 RESERVED Expected Sector Type Reserved RELADR

2 (MSB)

3 Starting Logical Block Address

4

5 (LEB)

6 (MSB)

7 Transfer Length

8 (LBB)

9 SYNC Header Codes B;?ar EEC():C& Error Field Reseryed

10 Reserved Sub-channel Selection Bits

11 Control

The Expected Sector Type field (see Table 220) is used as a filter or mask to select the types
of data format information returned to the Initiator. A transfer operation is terminated as soon
as data is encountered that do not match one of those specified in the sector type field of the
command. If the requested data are not of the type/types requested, the command will be
terminated with a CHECK CONDITION status, ILLEGAL MODE FOR THIS TRACK. The
sector/sectors that does/do not match will not be transferred to the Initiator.


https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

- 184 — 14776-362 © ISO/IEC:2006(E)

Table 220 — Expected sector type field bit definitions

Stector Definition Description
ype
All tvpes No checking of the data type is performed. The Logical Unit shall always termi-
000b yp nate a command at the sector where a transition between CD-ROM and CD-DA
(mandatory)
data occurs.
001b CD-DA Only IEC 60908 (CD-DA) (see 4.2.2) sectors shall be returned. All other data
(optional) formats encountered return an error.
010b Mode 1 Only ISO/IEC 10149 (see Table 126) sectors with a user data field of 2 048 bytes
(mandatory) shall be returned. All other data formats encountered return an error.
Mode 2 Only ISO/IEC 10149 (see Table 126) sectors with the expanded user data field
D11b formless (2 336 bytes) shall be returned. All other formats encountered will terminate’the
(mandatory) command and return CHECK CONDITION.
Mode 2 form 1 Only sectors (see Table 126) that have a user data field of 2 048 bytes will be
00b (mandatory) returned. All other formats encountered will terminate the command“and return
y CHECK CONDITION.
Mode 2 form 2 Only sectors (see Table 126) that have a user data field of|2'324 shall be
01b (mandatory) returned. All other formats encountered will terminate thexcommand and return
y CHECK CONDITION. 1)
110b to
11b Reserved
1)| 4 spare bytes are included making the total data length returned 2 328 bytes/sector.
Thel RELADR bit shall be set to zero.
Thel Starting Logical Block Address field specifies the logical block that the read operation
sha|l begin.
Thel Transfer Length field specifies the number of contiguous logical blocks of data that ghall
be {ransferred. A Transfer Length field>,0f zero indicates that no transfer of data shall ocfcur.
Thig condition shall not be considered an error.
Thel Sync bit, set to one, indicates that the Sync field from the sector shall be included in|the
data stream. The Sync bit, set\to zero indicates the Sync field shall not be included in the data

strefam.

Thel Header Code field (see Table 221) is encoded to select Header/Sub-header information

thafl should be included in the returned data stream.

Table 221 — Header code field definition

Hpader Definition Description
¢ode
00b None No header information shall be returned.
01b Header only Only the four byte header will be returned in the data stream.
10b Sub-header only Only the mode 2 form 1 or form 2 sub-header will be returned.
11b All headers Return both header and sub-header information.
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The User data bit, when set to one, indicates that the user data part of a CD sector shall be
returned in the data stream. When set to zero, user data shall not be returned to the Initiator.
The setting of the Mode Select Block Size does not apply to this command. If the current track
is an audio track, then audio data shall be returned. Otherwise, the normal user data shall be

returned.

The EDC and ECC bit, when set to one, indicates that the EDC and ECC (L-EC) field shall be
included in the data stream. For Mode 1 CD format, this will include the 8 bytes of pad data.

The Error field (see Table 222) is an encoded field that indicates that if any of the C2 and/or

Blog¢k error data will be included in the data stream.
If the Logical Unit does not support the C2 pointers, and the Error field is not z€ro, thel C2
data field shall be zero filled
Table 222 — READ CD, error field definition
Eqror Definition Description
fipld
0ob None No error information is returned.
The C2 error, Pointer bits (2 352 bits or 294 bytes) will be included in the data
dib C2 error block | stream. There will be one bit for each byte«in7error in the sector (2 352 total). Th¢ bit
data ordering is from the most significant bit técthe least significant bit in each byte. The
first bytes in the sector will be the first bit)s/bytes in the data stream.
Both the C2 error bits (2 352 bits/294 bytes) and the Block Error byte will be
C2 and Block included in the data stream. The Block Error byte is the logical or of all the C2
10b Error bit s Error bit bytes. The Error bytewill be padded with a byte (undefined) to ensure an
even number of bytes in the.data stream. The Block error byte will be first in the pdata
stream followed by the pad byte.
f1b Reserved Reserved for future enhancement.
Thel Sub-channel data selection_field (see Table 223) indicates that CD Sub-chapnel
information is to be included in the data stream. This may be the Q information and/or|the
“Raw” Sub-channel information;~If the field is set to a nonzero value, then that Sub-channel
data will be included in the/data stream to the Initiator.
Table 223*<\READ CD, Sub-channel Data Selection Field definition
S':‘b'Ch?nnel datg Definition Description Type
election value
000b No Sub-channel data No Sub-channel data will be returned Mandatofy
0041b RAW RAW P-W Sub-channel data will be transferred Optiond|
010b Q Q data is transferred (see Table 224) Optiondl
011b Reserved
100b P-W R-W data is transferred Optional
101b-111b Reserved
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In the case of R-W the Logical Unit may return the data de-interleaved and error corrected,
RAW or padded with zeroes depending on the R-W supported and R-W de-interleaved
and error corrected bits in the CD capabilities and Mechanism status page. In the case of
RAW the Logical Unit will return the P-W Sub-channel data that is not de-interleaved. See
Table 227 and for P-W data formats.

If the Starting Logical Block Address is set to FFFF FFFFh and the only information requested
is the Sub-channel data, and there is currently a PLAY AUDIO command in process, the
actual address used will be from the current location (of the audio play).

If the Logical Unit is not playing audio, it shall respond with a CHECK CONDITION Status

a S¢§

The
sec
coni
Uni

nse code of COMMAND SEQUENCE ERROR.

Table 224 — Formatted Q sub-channel response data

Byte Description

0 Control (4 ms bit s), ADR (4 Ls bit s)

1 Track number

2 Index number

3 Min

4 Sec

5 Frame

6 ZERO

7 AMIN

8 ASEC

9 AFRAME

10 CRC1) or 00h

11 CRC1) or\00h

12 00h (pad)

13 Q0h (pad)

14 00h (pad)

15 MSB is P-Sub-code(optional), all others are Oh
1)\_CRC is optional.

lengths~of the data returned from a READ CD command will vary based on the typ
or that\is being read and the requested fields to be returned to the Initiator. M
binations are possible, but most are not very useful. Table 225 specifies how the Log
reSponds to many of the requests. Requests for transfers not specified in the Table

and

e of
any
ical
225

sha

definition of sector formats.

1 o P | ol b I | HT Il Ll 1 Il ill bla ol b b
ot VT oUppuUTricu airid ucdicu do 11mMTydl. TIhoydl vaiuTo Wil Lduott 1T CUTTITTITAariu 1o e

aborted with a CHECK CONDITION status, INVALID FIELD IN CDB. See Table 220 for
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Table 225 — Number of bytes returned based on data selection field

Data to be transferred By;ez’ CD-DA Mode 1 Mode 2 I::II:::: f I::Ilg::: g
User Data 10h 2352 | 2048" | 2336" | 2048 | 2328"
User Data + EDC/ECC 18h (10n) " 2336 (10n) " 2328 (10n) "
Header 20h (10n) "V 4 4 4 4
Header Only + EDC/ECC 28h (10h) R lllegal lllegal lllegal lllegal
Header & user data 30h (10h) M | 2052" | 2340" | lllegal lllegal
Hef@der & User Data + EDC/ECC 38h (10n) " 2 340 (30h) " | lllegal Itedal
Sulp Header Only 40h (10n) " 0 0 8 8
Sulp Header Only + EDC/ECC 48h (10h) R lllegal lllegal lllegal lllegal
Sulb Header & user data 50h (10h) M | (10n) M | (10n)" | 2056 " | 233p "
Sulp Header & user data + EDC/ECC 58h (10n) " | (18n) " | (10n) 2336 (50h) "
All Headers Only 60h (10n) " 4 4 12 14
All Headers Only + EDC/ECC 68h (10n) M lllegal lllegal lllegal lllegal
All Headers & user data 70h (10n) " | (3oh)",3Bon) " | 2060" | 234p "
All Headers & user data + EDC/ECC 78h (10h) M | (38h)" | (30n) " 2 340 2 340
Sync & User Data 90h (10h) R Nlegal lllegal lllegal lllegal
Sync & User Data + EDC/ECC 98h (10ny M lllegal lllegal lllegal lllegal
Sync & Header Only AOh ¢fon) " 16 16 16 14
Sync & Header Only + EDC/ECC A8h (1on) " lllegal lllegal lllegal lllegal
Sync & Header User Data BOh (10h) R 2 064 2 352 lllegal lllegal
Sync & Header User Data + EDC/ECC B8h (10n) M 2 352 (BOh) lllegal lllegal
Sync & Sub Header Only COh (10h) R lllegal lllegal lllegal lllegal
Sync & Sub Header Only + EDC/ECC C8h (10n) M lllegal lllegal lllegal lllegal
Sync & Sub Header & User Data DOh (10n) M lllegal lllegal lllegal lllegal
Sync & Sub Header & User Data +\EDC/ECC D8h (10h) R lllegal lllegal lllegal lllegal
Sync & All Headers Only EOh (10n) M 16 16 24 24
Sync & All Headers Only #:EDC/ECC E8h (10h) R lllegal lllegal lllegal lllegal
Sync & All Headers &user data FOh (10n) " 2064 | 2352" | 2072 | 235p"
Sync & All Headers\& ‘user data + EDC/ECC F8h (10n) " | 2352" | (Fon)" | 2352" | (Fon)"
Repeat 10h to F8h and Add Error bit s 02h +294 % +294 +294 +294 +294
Repeat f0hvto F8h and Add Block & Error bit s 04h +296 +296 +296 +296 +296
1) | Data should be returned as if Byte 9 contained this value.
2) Value of Byte 9 in the READ CD Command Descriptor Block, in hexadecimal.
3) “+” indicates the addition of the specified number of bytes to the stream of the data.

For definitions of the headers of Table 225 refer to 6.1.15.

Values enclosed in brackets “()” indicate that the amount of data is the same as the Flag byte
setting specified by the contents of the parenthesis.
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The CD-DA audio data includes 16 bits of information for each channel and will be formatted
as follows when an audio track is read. See Table 226.

Table 226 — CD-DA (digital audio) data block format

Bit 7 6 5 4 3 2 1 0
Byte
0 Left Channel (Lower Byte) (LSB)
1 (MSB) Left Channel (Upper Byte)
Z Right Channel (Cower Byte) CHB)
3 (MSB) Right Channel (Upper Byte)
4348 Left Channel (Lower Byte) (LBB)
4349 (MSB) Left Channel (Upper Byte)
4350 Right Channel (Lower Byte) (LBB)
4 351 (MSB) Right Channel (Upper Byte)
If the CD Logical Unit does not support the CD-DA Stream-ls-Accurate capability, |see
Table 137, then the digital audio data shall be readcas a continuous stream. If, while
streaming, the Logical Unit shall stop, there will be a<qon-recoverable error generated READ
ERROR — LOSS OF STREAMING. This is due to thé.? s uncertainty of the address (i.e. t:rjere
is np header in CD-DA data). Re-issuing the command may not return exactly the same gata
as the previous try. When the Logical Unit supports the stream accurate capability, there|will
be Mo error, only some time delay for rotational latency.
The format for P-W raw data is describedvin Table 227.
Table227 — P-W RAW data format
Bit 7 6 5 4 3 2 1 0
Byte
0 P-W (0)
1 P-W (1)
95 P-W (95)
R-W raw-/data (bits 0-5, see Table 228) is returned in the format and order found on|the
media."t is the responsibility of the Logical Unit driver to de-interleave and perform grror

detection and correction on the RAW data to make it usable to higher level applications.
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Table 228 — P-W Data de-interleaved and error corrected

Bit 7 6 5 4 3 2 1 0
Byte
0 P Q PACK (0)
1 P Q PACK (1)
23 P Q PACK (23)
24 p Q PACK (0)
25 P Q PACK (1)
47 P Q PACK (23)
48 P Q PACK (0)
49 =) Q PACK (1)
71 P Q PACK (23)
72 P Q PACK (0
73 P Q PACK 1)
93 P Q PACK (23)

Drijes that cannot return P or Q code with PACK data will return undefined data in

the

unspupported P or Q bits. Each PACK is generated after 2 contiguous Sub-channel dgata

frames consisting of 24 bytes with 6 bits of PACK data per byte. Each 96 byte Packet cons
of 4 Packs of 24 bytes each.

ists

The basic RAW format is shown in Figure 28. The data is synchronized with the Sub-channel
synt patterns SO and S1. Each gréup of 6 bits (R-W) is called a symbol. The symbol following

the |Sub-channel patterns S0 and-S1 is the first symbol of the first pack in a packet.
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Sync
Sync
98 bytes — R
— 96 bytes (RAW)

P1Q |R-W

Bt

* 96 six-bit symbols
12Q |4 pad

Formatted Q

Build a Data Packet *

* the technique for building a data
packet is beyond the scope of this
standard.

PACKET
4 Groups of 24 words
[ 2 |[24 |20 |24 [ ou |

Sync

Sync

PACKET
4 Groups of 24 words

[2 || 2 |24 24 |24 |

PACK PACK PACK PACK PACK ACK  PACK PACK
Mode(& EDC/ECC EDC/ECC
lterh Parity Q0/1 User Data Parity PO-P3
ERIEN NN 16 RER
Instruction

Figure 28 — Read CD sub-channel, R-W (100b)

To guard the data in the sub-coding channels R-W, a (24,20) Reed-Solomon Error Correction
Code is used. To improve the burst error correction capability, eight way interleaving is added

to this error correction system.

The first two symbols in a pack have additional protection with a (4,2) Reed Solomon Error
Correction Code. The first symbol of a pack contains a mode-switch of 3 bits and a 3 bit sub-
division of mode, called “item”. The defined mode-item combinations are listed in Table 229.
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The

the

6.1]15.2 CD-TEXT

Wh
the
the
MO

If the Starting Logical Block Address is set to FFFF FFEFh after the above command,
Sub-channel data will be returned from the current location within the Lead-in area. It is

res
str

Redommended error reporting is defined in Table 230.

6.1.
The

dat

forr¥at foryaccessing CD data via MSF addressing. This command is generic to all types of

Table 229 — Sub-channel R-W - Allowed mode/item combinations

Mode Item Description
000b 000b The Zero mode
001b 000b The LINE GRAPHICS mode
001b The TV GRAPHICS mode
111b 000b The USER mode
All others Reserved for future use

Q information needs to be taken from the raw data then it shall not be interleaved.

Logical Unit returns P-W raw data from the Lead-in area. If there is no data recorde
Lead-in area, the command shall be terminated with CHECK CONDITION status, ILLE
DE FOR THIS TRACK or INCOMPATIBLE MEDIUM INSTALLED.

onsibility of the device driver to convert this data to CD-TEXT format without lo
ming.

Table 230 — Recommended errors for READ CD command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3
READ ERROR — LOSS OF STREAMING Table A.1

16 READ-CD MSF command

READNED MSF Command described in Table 231 provides a single standard comm

formats.

R-W information is returned as part of the “raw” Sub-channel data. The lower_6bits of
each of the bytes contain the R-W data. This data follows the format shown in Figure 2

B. If

bn the Starting Logical Block Address is set to FO00 0000h and P-\W’raw data is selected,

d in
SAL

the
the
5ing

and
CD

This command returns any of the defined CD data streams, including the headers, EDC, ECC,
user data and CD-DA data. Each type of data is enabled via the fields in the READ CD MSF
command descriptor block. These fields indicate the information from the CD is to be returned
in the data stream. If the bit is cleared, then that particular information is not returned. If all
the fields contain zero then no information is returned. This condition shall not be considered
an error.
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Bit
Byte

6

5

4

3

2

OPERATION CODE (B9h)

Reserved

Sector Type

Reserved

Reserved

Starting M Field

Starting S Field

Starting F Field

Ending M Field

Ending S Field

o lIN|]ojla]l bl IDN

Ending F Field

SYNC

Header Codes

User

EDC &
Data ECC

Error Fields

Reser

ed

10

Reserved

Sub>channel Selection bit s

11

Control

Thel Starting M field, the Starting S field and the Starting\F/field specify the absolute MSF

address where the Read operation shall begin. The Ending.M field, the Ending S field and

Ending F field specify the absolute MSF address where the Read operation shall end

configuous sectors between the starting and endingM$SF addresses shall be read.

A sfarting MSF address equal to an ending MSE ‘address prevents a read operation. This g
not|be considered an error. If the startingcMSF address is greater than the ending |
be terminated with CHECK CONDITION status,

address,
REQUEST.

If the starting address is not found, or if a not ready condition exists, the command shal
terminated with CHECK CONDITION status.

the command shall

For|descriptions of Sector Type field, see Table 220.

ILLE

For|a description of@ll*ields in byte 9, and Sub-channel Selection bits (byte 10), see 6.

Redd CD Command.

Redqommended error reporting is defined in Table 232.

Table 232 — Recommended errors for READ CD MSF command

the
All

hall
ISF
5AL

| be

15

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3
READ ERROR - LOSS OF STREAMING Table A.1
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6.1.17 READ CAPACITY command

The READ CAPACITY command (see Table 233) provides a means for the Initiator to request
information regarding the capacity of the Logical Unit. This command may not report the
correct capacity of the recorded data for CD-R, CD-RW and DVD-R media that do not have a
Lead-out in the last Session or last Border-out. For CD-ROM, the returned logical block
address is modified to allow returning a possibly inexact value (but one with a known error
bound) based on the Table of Contents data.

Table 233 — READ CAPACITY command descriptor block

Bit 7 6 5 4 3 2 1 0

Byte

0 OPERATION CODE (25h)

1 RESERVED | Reserved | RELAPR

2 (MSB)

3 Logical Block Address

4

5 (LBB)

6 Reserved

7 Reserved

8 Reserved PM

9 Control

Thel RELADR, PMI bit s, and Logical Block Address field shall be set to zero for Logical Ui

=
@

Eig:l:t bytes of READ CAPACITY response data (see Table 234) shall be returned in respdgnse
to the command.

Table 234 . READ CAPACITY response data format

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB)

Logical Block Address
3 (LEB)
4 (MSB)

Block Length in Bytes

(Length reported shall be 2 048d)

7 (tSB)

The returned Logical Block Address shall be the last sector in the last complete session.
The Block Length shall be reported, in bytes, as 2 048d. A block length of 512 is obsolete.

For CD media, the last logical block shall be determined by converting the last recorded
Lead-out to an LBA and subtracting one. If the resulting address points to a run out block
(because the session was recorded with packets or track at once in data mode), the Logical
Unit shall subtract 2 from the LBA to point to the actual last user data block. If no complete
session exists on the medium, this field shall be set to zero.
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Recommended error reporting is defined in Table 235.

Table 235 — Recommended errors for READ CAPACITY command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3

6.1,

The
disd
inst

Tra
an

Cur
with

18 READ DISC INFORMATION command

READ DISC INFORMATION command (see Table 236) provides information abou
s. The parameters returned by the Logical Unit are specific to the media that.are currg

cks, the number of Tracks and Sessions is considered one. If this command is require

rent bit becomes zero. If a Logical Unit does not implement this command, it shall resp
a CHECK CONDITION status.

Table 236 — READ DISC INFORMATION command descriptor block

all
ntly

blled in the Logical Unit. In the case of a DVD-ROM Logical Unit, the disc information
returned may be for the last closed Session. In the case of media that do-not have log

ical
l by

implemented Feature, the command shall always function, evén if that Feature’s

ond

By

Bit 7 6 5 4 3 2 1 0

(]

o

Operation Code (51h)

-

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

(MSB) Allocation Length

(L

Ol | Nl |l ]|DN

Control Byte

The
Tab

le 237,and an OPC response shown in Table 241.

oO0=2)\

Disc «Information Block has two parts; a static disc information area, as shown in

Th

tion

Length parameter of the command packet. An Allocation Length of zero shall not be
considered an error. If the Allocation Length is greater than the amount of available Disc

Info

rmation Data, only the available data will be transferred.

If a field or bit is not applicable to the installed medium, the default parameters in the Write
Parameters Mode Page shall be returned in the corresponding field.
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Table 237 — Disc information block

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Disc Information Length
1 (LSB)
2 Reserved Erasable State of last Session Disc Status
3 Number of First Track on Disc
4 Number of Sessions(LSB)
5 First Track Number in Last Session(LSB)
6 Last Track Number in Last Session(LSB)
7 DID_V DBC_V URU Reserved
8 Disc Type
9 Number of Sessions (MSB)
10 First Track Number in Last Session (MSB)
11 Last Track Number in Last Session (MSB)
12 (MSB)
13 Disc
14 Identification
15 (LBB)
16 (MSB)
17 Last Session\Lead-in Start Time
18 MSF
19 (LPB)
20 (MSB)
21 Last\Possible Start Time for Start of Lead-out
22 MSF
23 (LEB)
24 (MSB)
Disc Bar Code
31 (LBB)
32 Reserved
33 Number of OPC Table Entries
34 ton OPC Table Entries

The Disc Information Length is the number of bytes available in both the recording information
area and the appended OPC table. Disc Information Length excludes itself.

Disc Status field indicates the status of the disc and is shown in Table 238. A device that
does not have the ability to write the inserted medium (for example C/DVD-ROM) will return
COMPLETE (10b) status.
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Table 238 — Disc status

Status Definition
00b Empty disc
01b Incomplete disc (Appendable)
10b Complete Disc (for exgmple: Not Appendable. C_I/DVD-ROI_\/I, complete CD-R,
CD-RW, DVD-R, or write protected Random Writable media)
11b Others (non-write protected Random Writable media)

Thel State of Last Session field is defined in Table 239. For media that do not use SeSs|ons
this|field shall be 11h.

Table 239 — State of last session

Session Definition
state
00b Empty Session
01b Incomplete Session
10b Reserved
11b Complete Session (only possible when Disc Status is Complete)

Thel Erasable bit, when set to one, indicates that¢CD-RW medium is present. Otherwise,
CD4{RW medium is not present.

Thel Number of First Track identifies the first track number.

For|non-CD media, this field shall be setito 1. For CD media,

a) |[f Disc Status is set to 00 (Empty Disc), the Number of First Track field shall be 1;

b) [f there are no entries in the PMA and the first track is an Incomplete Track, the Number of
First Track field shall be equal to 1;

c) |[f the only session on the'disc is an Incomplete Session, the Number of First Track field is
from the PMA;

d) lotherwise, the Number of First Track field contains the track number for the first TOC
entry in the first/Session.The Number of Sessions (bytes 4 & 9) on the disc refers t¢ all
complete séssions plus any incomplete or empty sessions. A Blank Disc will always have
A session.count equal to one.

First Track- Number in Last Session (bytes 5 & 10) is the track number of the first track in|the
last| seéssion. For Tracks in the last Session, that may be open, in order to be scanned by|the
REA y ; : O .

N-LHR-DS a a

Last Track Number in Last Session (bytes 6 & 11) is the track number of the last track in the
last session. For Tracks in the last Session, that may be open, in order to be scanned by
READ TRACK INFORMATION Command, the Last Track Number in Last Session is
identified.This is inclusive of the invisible track.

The DID_V (Disc ID Valid) bit, when set to one, indicates that the Disc Identification field is
valid.
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The DBC_V (Disc Bar Code Valid bit, when set to one, indicates that the Disc Bar Code field
(bytes 24 through 31) is valid.

The URU (Unrestricted Use Disc) bit, when set to one, indicates that the mounted DVD-R,
CD-R/RW disc is defined for unrestricted use. When the Unrestricted Use Disc bit is set to
zero, the mounted DVD-R, CD-R/RW disc is defined for restricted use. To record data to the
mounted disc the appropriate Initiator Application code shall be set through the Write
Parameters Page. An Initiator Application Code of zero may be used to indicate a restricted
use disc — general purpose. Logical Units that do not read a URU bit from the medium shall
set this bit to one.

For|CD, the Disc Type field specifies the type of data on the whole disc. A disc has_adnly|one
disq type. The Disc Type shall be obtained from the PMA or from the AO/PSEC field in|the
TOC of the first session in that there is at least one data track, or it is recorded together with
disq ID in PMA.

In the case of a session that contains no data track (only audio), AO/PSEC field in the TOC of
the |session is always 00h regardless of actual Disc Type. For CD discss the Disc Type ghall
be determined from the following sequences:

a) [Disc ID (Disc Type) as written in PMA;
b) from the first Complete Session that includes at least one:data track;
c) [from the first Session of a Complete Disc;
d) the Disc type is NOT decided, the Disc Type field of Disc Information shall contain| FF
undefined).
Table 240 - Disc type field - PMA
Disc type code Disc type
00h CD-DA-gr CD-ROM Disc
10h CD-}, Disc
20h CD-ROM XA Disc
FFh Undefined
All Other Values Reserved

For| CD, the DisC ,ldentification number recorded in the PMA is returned. The Disc
Identification Number is recorded in the PMA as a six-digit bcd number. It is returned in|the
Dis¢ Information*Block as a 32 bit binary integer.

Thel Last Session Lead-in Start Time field is valid only for CD medium. Otherwise, this field
shall be set to 0. This field is an address given in MSF format as defined in 4.1.1.This {ield
shall epnr\ify the location of the next Lead-into be recorded. If the disc is lzmpi'y as-spec fied
in the Disc Status field or has no Complete Session, then the Lead-in Start Time is returned
as specified by ATIP. If the last Session, is second or greater, Empty or Incomplete, this field
shall specify the Lead-in Start Time of the Last Session. If the Disc Status is Complete, the
Lead-in Start Time shall be FF/FF/FF MSF.

The Last Possible Start Time for Start of Lead-out field is valid only for CD media. Otherwise
this field shall be set to 0. This field is returned as the address, encoded in the ATIP and is
returned in MSF format, as specified in 4.1.1. If the disc is a Complete Disc, the Last Possible
Start Time of Lead-out shall be FF/FF/FF MSF.
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The Disc Bar Code field contains the hexadecimal value of the bar code if the Logical Unit has
the ability to read the Disc Bar Code and a bar code is present. See Table 137.

An OPC (Optimum Power Calibration) Table is attached only if the values are known for the
disc. Since OPC values are likely to be different for different recording speeds, each table
entry is associated with a recording speed. The Number of OPC Table Entries indicates that
[8 x (Number of OPC Table Entries)] bytes follow the first part of the Disc Information. This
number shall be the same for all values of Allocation Length. The Number of OPC Table
Entries shall always be zero for discs that OPC has not yet been determined. For DVD-R, the
use of OPC table entries is vendor-specific.

Table 241 — OPC table entry

Bit 7 6 5 4 3 2 1 0

Byte

0 Speed (kBytes per second)

1

2

3

4 OPC

5 Values

6

7

Spged is in kilobytes per second. See SEND ORC command 6.1.35.

Thel OPC Value field is associated with the”speed specified in the speed field and its content
is vendor-specific.

Redommended error reporting is defined in Table 242.

Table 242 — Recommended errors for READ DISC INFORMATION command

Error Reference
Deferred,Errors A1
General Errors Table A.2
Media Access Errors Table A.3

6.1]719/ READ DVD STRUCTURE command

6.1.19.0 General

The READ DVD STRUCTURE command, see Table 243, requests that the DVD Logical Unit
transfer data from areas on the DVD Media to the Initiator. There are several control struc-
tures on the DVD media, including the Lead-in and Burst Cutting Area (BCA). The Lead-in
area for DVD media contain information about the media as well as information used by the
Logical Unit to allow it to recover information from the media. The BCA for DVD media are
optional, contents are specified by the media manufacture.
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Table 243 - READ DVD STRUCTURE command

Bit 7 6 5 4 3 2 1 0
Byte

0 Operation Code (ADh)

1 Reserved Reserved

2 (MSB)

3 Address

4

5 (LEB)

6 Layer Number

7 Format

8 (MSB) Allocation Length

9 (LEB)

10 AGID Reserved

11 Control
Thel Address field contains values that depend on the value in ‘Eormat field.
e Format field = 05h (CGMS, CPM) — Address field contains LBA (Logical Block Address].
e Format field = 0OCh (RMD in last Border-out) — Address field contains the Field numbgr of

RMD block that is recorded in the last Border~out. Field numbers of RMD block |are

For

Wh

termpinated with GHECK CONDITION status.

NOT

The
Initi

ntegers assigned in ascending order in the range of 0 to 14.

he RMA read operation shall begin,The RMA sector size is 2 kB. The RMA s

bssigned in ascending order starting with zero. Each successive sector of RMA hg
humber increased by 1.

Descriptor desired.

other Format field values the Address field shall be reserved.

bn the Address'\-field specifies an unrecorded RMA sector, this command shall

Format field, see Table 244, indicates the type of information that is requested by
ator.

Format field = 0Dh (RMD in RMA) — Address field contains sector number of RMA w%ere

E Cached.RMD information shall be returned by this command as if it had been committed to the medium.

tor

humber is assigned to each sector, of RMA. The RMA sector numbers are integers

S a

Format field = 30h (Disc, Control Blocks) — the Address field contains the Conjtent

be

the

The Layer Number field specifies the layer number for the response data returned by the
READ DVD STRUCTURE command.

The number of data bytes returned in response to a READ DVD STRUCTURE command is
limited by the Allocation Length field of the CDB. An Allocation Length field of zero shall not
be considered an error.

The AGID field is described in the REPORT KEY command. This field is used only when the
Format field contains 2h, for all other values it is reserved.

Requests for Format FFh shall always be fulfilled, even if there is no medium or an
incompatible medium installed.


https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

- 200 -

14776-362 © ISO/IEC:2006(E)

When a READ DVD STRUCTURE Command is issued for CD media, with format codes 00h to
FEh, the command shall be terminated with CHECK CONDITION status, sense key set to

ILLEGAL REQUEST and the additional

sense code set to CANNOT READ MEDIUM-

INCOMPATIBLE FORMAT. When the Logical Unit/media combination does not support the
specified Format code, the command shall be terminated with CHECK CONDITION status,
INVALID FIELD IN CDB.

Table 244 — Format code definitions for READ DVD STRUCTURE command

Format Returned data Layer byte Address f_leld Description
code usage explanation
—_— e
. Returns information in the DVD Leadtin
00h Physical Layer Number Reserved area. DVD-R returns the last Lead=ig.
. Returns the Copyright information/from the
01h Copyright Layer Number Reserved DVD Lead-in area.
02h Disc Key Reserved Reserved Returns the Disc Key obfuscated by using
a Bus Key.
03h BCA Layer Number Reserved Retu.rns the BCA, ‘information on DYD
media.
Returns thes.Disc Manufacturing infpr-
04h Manufacturer Layer Number Reserved mation from.the DVD Lead-in area.
05h CGMS, CPM Layer Number LBA Rgturns CGMS, CPM information from spe-
cified-sector.
06p to 07h Reserved
08h DDS Reserved Reserved Retu_rns the DDS information on DVD-RAM
media.
09h to 0Bh Reserved
: Start Field . .
oCh RMD in last Reserved aGmber of RMD Returns the Field of RMD in the Iast
Border-out Border-out.
Blocks
Start RMA Returns RMD sectors that are recorded|in
0bh RMD Reserved Sector Number | RMA.
Pre-recorded . . .
OEh information in Réserved Reserved Returps pre-recorded information in  the
) Lead-in area.
Lead-in
OFh Uniqug pisc Reserved Reserved Returns Unique Disc Identifier of the disqg.
Identifier
10h to 2Fh Reserved
30h Disc.CGontrol Reserved Content Returns Disc Control Block identified [by
Blocks Descriptor the Content Descriptor.
31h to FEh Reserved
FFh Structure List Layer Number Reserved Returns ."".I'St of DVD Structures presen{ in
the specified Layer.
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6.1.19.1 Physical format information
Physical Format Information is shown in Table 245.

Table 245 — READ DVD STRUCTURE data format (format field = 00h)

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) DVD STRUCTURE Data Length

1 (LSB)
2 Reserved

3 Reserved

DVD Lead-in Structure
D to Layer Descriptor
2047

The DVD STRUCTURE Data Length specifies the length in bytes of the following VD
STRUCTURE data that is available to be transferred to the Initiator. The DVD STRUCTURE
Data Length value does not include the DVD STRUCTURE Data\Length field itself.

Layer Descriptor is defined in Table 246.

Table 246 — Layer descriptor(s)

Bit 7 6 5 4 3 2 1 0

Byte

0 Book Type Book Version

1 Disc Size Minimum Rate

2 Reserved Number of Layers TPr:::hk Layer Type

3 Linear Density Track Density

4 00h

5 (MSB)

6 Starting Sector Number of Main Data

7 (LBB)

8 00h

9 (MSB)

10 End Sector of Main Data

14 (LBB)

12 00h

13 (MSB)

14 End Sector Number in Layer 0

15 (LSB)

16 BCA Reserved
17 to 2 047 Media Specific

This information is returned for DVD media only. The information for the layer specified by the
Layer Number field in the Command Packet is returned. If there is only one layer then the only
valid layer is layer 0. If a nonexistent layer is requested then the command shall be aborted
with an INVALID FIELD IN THE COMMAND PACKET error. If the media have more than one
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layer, but are recorded using the Opposite Track Path method, then the same information
shall be returned for all layers.

The

Book Type field (see Table 247) specifies the DVD Book these media comply with.

Table 247 — Book type field

The

The
vall

The
use

Book type Book name
0000b DVD-ROM
0001b DVD-RAM
0010b DVD-R
1001b DVD+RW
Others Reserved

Book Version specifies the version of the specified book that these media comply with

Disc Size specifies the physical size of the Media. A value of 0000b specifies 120 mm, a

e of 0001b specifies a size of 80 mm.

Minimum Rate field (see Table 248) is used to specify to-the Logical Unit the read rate to

for these media.

Table 248 — Minimuni Rate Field

Minimum rate Read rate
0000b 2,52 Mbit/s
0001b 5,04 Mbit/s
00106 10,08 Mbit/s
1111b Not Specified
Others Reserved

Thel Number of Layers field specifies the number of layers for this side of the media. A value
of Q0b indicates that-the media have only one layer. A value of 01b specifies that this side of
the [media has two/ayers. Currently only one and two layer discs are specified.

The Track Path-bit specifies the direction of the layers when more than one layer is usef. If
the |pit is cleared to 0 then these media use Parallel Track Path (PTP). When PTP is ysed
each layeris independent and has its own Lead-in and Lead-out areas on the media. If the bit
is set/to-1 then the media use Opposite Track Path (OTP). With opposite track path {oth
laydqrs.are tied together. There is only one Lead-in_and Lead-out. In the middle of the media

there is an area called the middle area. The addresses of blocks in one layer are mirrored in

the

other layer.
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The Layer Type field (see Table 249) indicates the read/write ability of the layer.

Table 249 — Layer type field

Layer type code Layer type
0001b Read-only layer
0010b Recordable layer
0100b ReWritable layer
Others Reserved

Thel Linear Density field (see Table 250) indicates the minimum/maximum pit lengthiused for
this|layer.

Table 250 — Linear density field

Linear density code Linear density
0000b 0,267 um/bit
0001b 0,293 um/bit
0010b 0,409 to 0,435.um/bit
1000b 0,176 wm/bit
Others Reserved

Thel Track Density field (see Table 251) indicates the track width used for these media.
Curfently = 0000b 0,74 um/track.

Table 251\ "Track density field

Track density code Track density
0000b 0,74 um/track
0001b 0,80 um/track
Others Reserved

The Starting Sectar Number of Main Data field (see Table 252) specifies the first block that
confains user data.

Table 252 — Starting physical sector number of main data field

Starting sector number Media type
30000h DVD-ROM & DVD-R
31000h DVD-RAM & DVD + RW
Others Reserved

The End Sector of Main Data field specifies the last sector of the user data in the last layer of
the media. For DVD-RAM, the End Sector of Main Data, is the PSN for the last spare sector of
the last zone.

The End Sector Number in Layer O field specifies the last sector of the user data in layer 0.
If these media do not use Opposite Track Paths and contain Multiple Layers, this value is set
to 000000h.
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The Burst Cutting Area (BCA) flag indicates the presence of data in the Burst Cutting Area. If
set to zero, it indicates BCA data do not exist. If set to one, it indicates BCA data exist.

In case of DVD-R, the Logical Unit may have cache memory for the Lead-in Control Area
data. If the disc has no Lead-in, and there is no DVD Control Data in the cache, the Logical
Unit shall generate a CHECK CONDITION status, sense code INVALID FIELD IN CDB. If the
Lead-in is already written or there are DVD structures in the cache, the Logical Unit shall
return the requested structures.

The Media Specific field may be filled with all zero data or information as specified in the
associated DVD specification.

6.1(19.2 DVD copyright information

Thel Read DVD Structure data format 01h (see Table 253) includes the DVD.'Copyiright
information response.

Table 253 — READ DVD STRUCTURE data format (format field = 01h)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) DVD STRUCTURE Data Length
1 (LEB)
2 Reserved
3 Reserved
DVD Copyrightlnformation
0 Copyright(Rretection System Type
1 Region(Management Information
2 Reserved
3 Reserved

The DVD STRUCTURE DatasLength specifies the length in bytes of the following VD
STRUCTURE data that is available to be transferred to the Initiator. The DVD STRUCTURE
Data Length value does not_include the DVD STRUCTURE Data Length field itself.

Thel Copyright Protection System Type field indicates the presence of data structures spetific
to g copyright protection system. Only two values are defined, 00h indicates there is no guch
data and 01h indicates a specific data structure exists. All other values are reserved.

Thel Region Management Information field describes the regions in that the disc canl be
played. Each bit represents one of eight regions. If a bit is not set in this field, the disc can be
played in.the corresponding region. If a bit is set in this field the disc can not be played in|the
corilesponding region.

6.1.19.3 Disc key

The Disc Key data recorded on the media are identified with a data format defined in
Table 254.
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Table 254 — READ DVD STRUCTURE data format (format field = 02h)

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) DVD STRUCTURE Data Length

1 (LSB)

2 Reserved

3 Reserved

Disc Key Structures
0
.. DISC KEY Data
4047
The DVD STRUCTURE Data Length specifies the length in bytes of the following VD
STRUCTURE data that is available to be transferred to the Initiator. The DVD STRUCTUWRE
Datp Length value does not include the DVD STRUCTURE Data Length field itself.
DISC KEY Data field returns the DISC KEY that is obfuscated by a Bus Key. The length of
DISIC KEY Data field is currently 2 048 bytes.
When the DISC KEY does not exist on DVD media, this cammand with Format = 02h shall be
terminated with CHECK CONDITION status. The sehse key shall be set to ILLEGAL
REQUEST and the additional sense code set to .€OPY PROTECTION KEY EXCHANGE
FAILURE — KEY NOT PRESENT.
When the DVD Logical Unit is not in the Bus Keyystate, this command with Format = 02h ghall
be ferminated with CHECK CONDITION status. The sense key shall be set to ILLEGAL
REQUEST and the additional sense code“set to COPY PROTECTION KEY EXCHANGE
FAILURE — KEY NOT ESTABLISHED.
6.1]19.4 BCA information
Thel BCA information is defined in data format 03h shown in Table 255.
Table 255 - READ DVD STRUCTURE data format (format field = 03h)
Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) DVD STRUCTURE Data Length

1 (LBB)

2 Reserved

3 Reserved

DVD BCA Structure
0
BCA Information
n

This Information is returned from BCA recorded DVD media only. The Length of BCA

Info

rmation is in the range of 12 bytes to 188 bytes.

When a READ DVD STRUCTURE Command with a format field value of 03h is presented for
a DVD media without BCA, the command shall be terminated with CHECK CONDITION
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status. The sense key shall be set to ILLEGAL REQUEST and the additional sense code set

to INVALID FIELD IN CDB.

6.1.19.5 DVD disc manufacturing information

Table 256 defines the data format for the Disc Manufacturing information.

Table 256 — READ DVD STRUCTURE data format (format field = 04h)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) DVD STRUCTURE Data Length
1 (LBB)
2 Reserved
3 Reserved
DVD Manufacturing Structures
0
Disc Manufacturing Information
4047
The DVD STRUCTURE Data Length specifies the Jength in bytes of the following VD

STH
Dat

The
DVI]

6.1

The

UCTURE data that is available to be transferred to the Initiator. The DVD STRUCT{

b Length value does not include the DVD STRUCTURE Data Length field itself.

Disc Manufacturing Information is taken from the DVD media Lead-in. In the cas

D-R multi-session disc, this information is taken from the last Border-in.

[19.6 Copyright management.information

Copyright Management Information returned is shown in Table 257.

Table 257 - READ DVD STRUCTURE data format (format field = 05h)

JRE

17

b of

Byte

Bit

7

6

5 4 3 2 1 0

(MSB)

DVD STRUCTURE Data Length
(LBB)

Reserved

WIN|=]|O

Reserved

Copyright Management Information

CPM

Reserved

CGMS Reserved

Reserved

Reserved

WIN |~ |O

Reserved

The DVD STRUCTURE Data Length specifies the length in bytes of the following DVD
STRUCTURE data that is available to be transferred to the Initiator. The DVD STRUCTURE
Data Length value does not include the DVD STRUCTURE Data Length field itself.


https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

14776-362 © ISO/IEC:2006(E) - 207 -

The CPM bit, if set to 0, indicates that this sector contains no copyright material. The CPM bit,
if set to 1, indicates that this sector contains copyright material.

When the CPM bit is set to 0, the CGMS field is set to 00b. When the CPM bit is set to 1, and
if the CGMS field is set to 00b, it indicates that copying is permitted without restriction. If the
CGMS field is set to 01b, it indicates that the CGMS field is reserved, and if the CGMS field is
set to 10b, indicates that one generation of copies may be made, and if the CGMS field is set

to 11b, indicates that no copying is permitted.
6.1.19.7 DVD-RAM disc definition structure (DDS)
Thel DVD-RAM Disc definition is identified with the data format defined in Table 258.
Table 258 — READ DVD STRUCTURE data format (format field = 08h)
Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) DVD STRUCTURE Data Length

1 (LPB)

2 Reserved

3 Reserved

DVD-RAM Disc Definition Strueture”(DDS)
0
. DDS Information
4047

Thel DVD STRUCTURE Data Length specifies the length in bytes of the following DVD
STRUCTURE data that is available to bextransferred to the Initiator. The DVD STRUCTURE
Datp Length value does not include the BYD STRUCTURE Data Length field itself.
Thel DDS Information is taken from\the Defect Controls of the DVD-RAM media Lead-in. [The
length of the DDS Information is currently 2 048 bytes only.
When a READ DVD STRUCTURE Command with a format field value of 08h is presented for
a DIVD media without the-DDS Information, the command shall be terminated with CHECK
CONDITION status. ke sense key shall be set to ILLEGAL REQUEST and the additipnal

sen

se code set to CAN NOT READ MEDIUM — INCOMPATIBLE FORMAT 30h/02h.
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6.1.19.8 RMD in the last border-out

The RMD field recorded in the Border-out is defined in Table 259.

Table 259 — READ DVD STRUCTURE data format (format field = 0Ch)

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) DVD STRUCTURE Data Length

1 (LSB)

2 Reserved

3 Reserved

RMD in last Border-out
0
RMD
n

Thel DVD STRUCTURE Data Length specifies the length in\bytes of the following DVD
STRUCTURE data that is available to be transferred to thelnitiator. The DVD STRUCTUWRE
Datp Length value does not include the DVD STRUCTURE Data Length field itself.

Thel RMD Bytes field returns the RMD that is written inthe last recorded Border-out.

Thel Address field in the Command specifies thesstarting RMD Field number where the read
operation shall begin. The Allocation Length*field in the command specifies the maximum
number of RMD bytes that shall be returned. The largest RMD available is 30 720 bytes
(15|sectors).

6.1/19.9 Recording management.area data

The DVD-R Recording Management Data Structure sectors recorded in the RMA, on|the
medlia, is identified with the~data format defined in Table 260.

Table 260 =-READ DVD STRUCTURE data format (format field = 0Dh)

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) DVD STRUCTURE Data Length

1 (LBB)

2 Reserved

3 Reserved

DVD-R Recording Management Data Structure

0 (MSB)

1 Last Recorded RMA Sector Number

2

3 (LSB)

4

RMD bytes
n



https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

14776-362 © ISO/IEC:2006(E) - 209 -

The DVD STRUCTURE Data Length specifies the length in bytes of the following DVD
STRUCTURE data that is available to be transferred to the Initiator. The DVD STRUCTURE
Data Length value does not include the DVD STRUCTURE Data Length field itself.

Last Recorded RMA Sector Number field indicates the RMA sector number where the last
RMD is recorded.

The RMD bytes field returns RMD that is written in RMA. The Address field in the command
specifies the starting address of the RMA sector where the read operation shall begin. The
Allocation Length field in the command specifies the maximum length of the descriptor
returned to the Initiator. The returned RMD data shall end at the next ECC boundary.

Thel maximum number of RMD bytes that can be returned is 32 768.
6.1]19.10 Pre-recorded information in lead-in
Thel Pre-recorded Information in Lead-in area recorded on the media are identified with a data
format defined in Table 261. This format is available only for DVD-R media_-For other media,
this|format is reserved.
Table 261 — READ DVD STRUCTURE data format (format field = 0Eh)
Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) DVD STRUCTURE,Data Length

1 (LBB)

2 Reserved

3 Reserved

DVD-R Pre=recorded Information Structure

0 Field ID ( = 1)

1 Application code

2 Disc Physical data

3 (MSB)

4 Last address of Data Recordable Area

5 (LBB)

6 Reserved

7 Reserved

8 Field ID ( = 2)

9 Recommended Write power

10 Specified Wavelength for RWP

™ Optimum Write Strategy

12 Reserved

13 Reserved

14 Reserved

15 Reserved

16 Field ID ( = 3)

17 Manufacturer ID (17)

18 Manufacturer ID (16)

19 Manufacturer ID (15)

20 Manufacturer ID (14)
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Bit 4 3 2 1 0
Byte
21 Manufacturer ID (13)
22 Manufacturer ID (12)
23 Reserved
24 Field ID ( = 4)
25 Manufacturer ID (11)
26 Manufacturer ID (10)
27 Manufacturer ID (9)
28 Manufacturer ID (8)
29 Manufacturer ID (7)
30 Manufacturer ID (6)
31 Reserved
32 Field ID ( = 5)
33 Manufacturer ID (5)
34 Manufacturer ID (4)
35 Manufacturer ID (3)
36 Manufacturep ID-(2)
37 Manufactérer 1D (1)
38 Manufacturer ID (0)
39 Reserved
4( to 63 Reserved
The DVD STRUCTURE Data Length specifies the length in bytes of the following VD
STRUCTURE data that is available’ to be transferred to the Initiator. The DVD STRUCTWRE
Datp Length value does not include the DVD STRUCTURE Data Length field itself.
The contents of Pre-recorded information are specified by DVD2.
6.1(19.11 Unique disc identifier
Thel Unique Dise ldentifier data recorded on the media are identified with a data foqmat
defined in Fable 262. This format is available only for DVD-R media. For other media, |this
format is invalid and reserved.
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Table 262 — READ DVD STRUCTURE data format (format field = OFh)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) DVD STRUCTURE Data Length
1 (LSB)
2 Reserved
3 Reserved
DVD-R Unique Disc Identifier
& Reserved
1 Reserved
2 (MSB) Random Number
3 (LBB)
4 (MSB)
5
6 YEAR
7 (LBB)
8 (MSB) Month
9 (LEB)
10 (MSB) Day
11 (LEB)
12 (MSB Hour
13 (LBB)
14 (MSB) Minute
15 (LEB)
16 (MSB) Second
17 (LBB)

The DVD STRUCTURE Data Length specifies the length in bytes of the following VD
STRUCTURE data that is available’ to be transferred to the Initiator. The DVD STRUCTWRE
Datp Length value does not inelude the DVD STRUCTURE Data Length field itself.

Thig format returns the Unigque Disc Identifier that is recorded in RMD Field 0.

6.1/19.12 Disc control blocks

Thel Address field ‘'of the READ DVD STRUCTURE command shall contain a Content Des-
criptor to identify the Disc Control Blocks (DCB) requested. Valid values are as showh in
Tabjlle 263.

Table 263 — Content descriptor

Content descriptor Definition
00000000h Reserved
00000000h to FFFFFFFDh The DCB with a matching Content Descriptor is returned
FFFFFFFEhQ Reserved
FFFFFFFFh g:tsuc:'ri]p?olri:t of readable and writable DCB Content

Disc Control Block data returned is formatted as shown in Table 264.
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Table 264 — READ DVD STRUCTURE data format (format field = 30h)
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Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) DVD STRUCTURE Data Length
1 (LSB)
2 Reserved
3 Reserved
D to
3P 767 Disc Control Block
Eagh Disc Control Block is up to 16 sectors in length. The first 40 bytes of the; block haye a
common definition and the remaining bytes depend on the value of the Content Descriptor
field, see Table 265.
Table 265 — Generic disc control block
Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB)
1 Content Descriptor
2
3 (LgB)
4 (MSB)
5 UnknownContent Descriptor Actions
6
7 (LBB)
8|to 39 Vendor ID
40 to
3p 767 Disc Control Block Data
The DVD STRUCTURE Data Length specifies the length in bytes of the following VD
STRUCTURE data that'is available to be transferred to the Initiator. The DVD STRUCTURE
Datp Length valuedoes not include the DVD STRUCTURE Data Length field itself.
Thel Content Descriptor field identifies the contents of bytes 40 to 32 767.
Thel Unknown Content Descriptor Actions contains a bit mask. This mask shall describe
actipns (the Logical Unit is allowed to perform if the Content Descriptor is not known by|the
drivesEach bit, when set to one, shall prohibit the corresponding action. When set to zero,[the
correspomnding action s alftowed, see T abte 266:

Table 266 — Unknown content descriptor actions

Bit Actions
0 Recording within the user data area
1 Reading within the user data area
2 Formatting of the medium
3 Modification of this DCB
4 to 31 Reserved
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The Vendor ID field contains 24 arbitrary bytes.

When Content Descriptor FFFFFFFFh, see Table 267, is requested, the Logical Unit shall
generate a list of DCBs that may be read from and/or recorded on the current medium by the
Initiator. If the Logical Unit records DCBs that are generated internally, and those DCBs
cannot be sent from the Initiator, the Logical Unit shall not report those DCBs as recordable.

Table 267 — Disc control block (FFFFFFFFh)

Bit 7 6 5 4 3 2 1 0

Bytc

0 (MSB)

! Content Descriptor = FFFFFFFFh

(LBB)

(MSB)

Reserved

N|lo|lo|lb~|lwW]|DN

8lto 39 Vendor ID

40 Reserved

41 Number of Readable:DCBs ( = M)

42 Reserved

43 Number of<Recordable DCBs ( = N)

44 (MSB)

45 Recordable DCB 0

46

47 (LBB)

M*{4 + 40 | (MSB)

M *4 + 41 Recordable DCB N-1

M4 + 42

M2+ a3 (LsB)

M*{4 + 44 | (MSB)

M *4 + 45 Readable DCB M — 1

M {4448

M *ZFF 47 CSB)

(M+N)~

4+40 | MSB)

Readable DCB N — 1

(M +N)~

4+ 43 (LSB)
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The Content Descriptor field shall contain FFFFFFFFh.

The Unknown Content Descriptor Actions field shall be set to 0.

The Vendor ID field shall be set to the value the Logical Unit uses for its own DCBs.

14776-362 © ISO/IEC:2006(E)

The Number of Readable DCBs field shall identify the number of entries in the Readable DCB

list.

The Number of Recordable DCBs field shall identify the number of entries in the Recordable

DCRBst:

Eagh Readable DCB field shall contain a Content Descriptor of a DCB that may be_fead from
the medium.

Eagh Recordable DCB field shall contain a Content Descriptor of a DCB that may be $ent
from the Initiator. If a DCB is both readable and recordable, the DCB shall appear in both

listd. The Logical Unit shall not record any DCB that it does not recognize!

6.1/19.13 DVD structure list

Thel DVD Structure List is returned in the format as shown in Table 268.

Table 268 — READ DVD STRUCTURE data format (format field = FFh)

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) DVD STRUCTURE Data Length

1 (LBB)
2 Reserved

3 Reserved

DVD Structure List
Jton Structure List

The DVD STRUCTURE"Data Length specifies the length in bytes of the following VD
STRUCTURE data-that is available to be transferred to the Initiator. The DVD STRUCTUWRE
Data Length value‘does not include the DVD STRUCTURE Data Length field itself.

The| Structure)List is returned as a sequence of Structure List Entries, as shown in Table 2p9.

NOTE This DVD Structure is generated by the Logical Unit rather than read from the medium.

TFable-269—Structure-list-entry
! tentry

Bit 7 6 5 4 3 2 1 0
Byte
0 Format Code
1 SDS RDS Reserved
2 (MSB) Structure Length
3 (LSB)
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The Format Code field shall identify a DVD Structure that is readable via the READ DVD
STRUCTURE Command.

The SDS bit, when set to zero, shall indicate that the DVD structure is not writable via the
SEND DVD STRUCTURE Command. The SDS bit, when set to one, shall indicate that the
DVD structure is writable via the SEND DVD STRUCTURE Command.

The RDS bit, when set to zero, shall indicate that the DVD structure is not readable via the
READ DVD STRUCTURE Command. The RDS bit, when set to one, shall indicate that the
DVD structure is readable via the READ DVD STRUCTURE Command.

The
the

Tab
cau

6.1,

The
list

alsg
isr

Feature’s Current bit.

The
allo
tran
the

datd have been transferred to the Initiator, whatever is less.

Structure Length field shall specify the length of the DVD Structure that is identifieq
Format Code.

le 270 describes errors that may occur during the operation of the command;ot’which
s5e a CHECK CONDITION status to be reported.

Table 270 — Recommended errors for READ DVD STRUCTURE command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3

20 READ FORMAT CAPACITIES

READ FORMAT CAPACITIES command (see Table 271) allows the Initiator to reque

has the capability to report the capacity for a media when it is installed. If the comm
bquired, by an implemented Feature; it shall function independently of the state of

Allocation Length field spe¢ifies the maximum number of bytes that an Initiator
cated for returned data., An~Allocation Length of zero indicates that no data shal

data transfer when Allocation Length bytes have been transferred or when all avail

Table 271 — READ FORMAT CAPACITIES command descriptor block

i by

may

st a

of the possible format capacities for an dnstalled random-Writable media. This commland

and
that

has
be

sferred. This condition/shall not be considered an error. The Logical Unit shall termifate

hble

By

Bit 7 6 5 4 3 2 1 0

0 Operation Code (23h)

1 Reserved | Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

(MSB) Allocation Length

(LSB)

Ol N|o|la| ]I DN

Control
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Bit 7 6 5 4 3 2 0
Byte
0to3 Capacity List Header
4 to 11 Current/Maximum Capacity Descriptor
Formattable Capacity Descriptor(s)
0
Formattable Capacity Descriptor O
7
0
Formattable Capacity Descriptor n
7
Table 273 — Capacity list header
Bit 7 6 5 4 3 2 0
Byte
0 Reserved
1 Reserved
2 Reserved
3 Capatity List Length

Thel Capacity List Length specifies the length in bytes of the Capacity Descriptors that follow.
Eagh Capacity Descriptor is eight bytes'in length, making the Capacity List Length equal to

eight times the number of descriptorss Values of n x 8 are valid, where 0 < n < 32.

Table 274 = Current/maximum capacity descriptor

Bit 7 6 5 4 3 2 0

Byte

4 (MSB)

5 Number of Blocks

6

7 (LEB)

8 Reserved Descriptor Type

9 (MSBY

10 Block Length

11 (LSB)

The Number of Blocks indicates the number of addressable blocks for the capacity defined by
each Descriptor Type.
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The Descriptor Type field (see Table 275) indicates the type of information the descriptor

contains.

Table 275 — Descriptor types

Descriptor type

Description

00b Reserved

01b Unformatted Media. The reported value is for the maximum formatted capacity for this
media.
rOrdiied IVIEUid. I'me Teporied vdiue ib e currerit IIIEUid S bdpdbily. e cdse Ol

10b sequential writable media, the number of blocks field indicates the number of blocks
between the first Lead-in and the Lead-out or Border-out. When the media do not have)a
complete session it shall be reported as “No Media Present” with Descriptor Type s \1b.

11b No Media Present. The reported value is for the maximum capacity of media that.the Logifal

Unit is capable of reading.

The Block Length specifies the length in bytes of each logical block.

Table 276 — Formattable capacity descriptor(s)

Bit 6 5 4 3 2 1 0

Byte

0 (MSB)

1 Number ¢f Blocks

2

3 (LSB)

4 FormatType Reserved

5 (MSB)

6 Type Dependent Parameter

7 (LSB)

Thel Format Type field (s€e Table 277) indicates the type of information required| for

formatting.
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Format type Description Type rependent
parameter
The descriptor shall contain the number of addressable blocks and the
00h block size used for formatting the whole media. If multiple formatting for | Block length in
the whole media is possible, each capacity/block size combination shall | bytes
be reported as a separate descriptor.
01h — 03h Reserved
The descriptor shall contain the number of addressable blocks in the
Adk zone and zone number used by zoned formatting for a zone of the media | Zone number of
where the size of zone is not constant for each zone. The information for | the description
each zone shall be reported as a separate descriptor.
The descriptor shall contain the number of addressable blocks per zone
05h and zone number of the highest numbered zone. This descriptor is used | Zone-Number of
for zoned formatting of the media, where the size of zone is constant for | the-last zone
each zone.
06h-0Fh Reserved
The descriptor shall contain the maximum number of addressable blecks
and maximum packet size that can be used to fully format GCD*RW Fixed Packet Size
10h media. The packet size and number of addressable blocks~may be in sectors
adjusted downward by the Initiator before sending this desegriptior back
via the FORMAT UNIT command.
The descriptor shall contain the maximum number of addressable blocks
and the packet size that can be used to expand (grow)ihe last complete .
11h session of CD-RW media. The number of addressable blocks may be :;lxseedctlz’)?:ket Ske
adjusted downward by the Initiator before sending)this descriptor back
via the FORMAT UNIT command.
The descriptor shall contain the maximum<umber of addressable blocks
and the maximum packet size that can be used to add a new session to Fixed Packet Size
12h a CD-RW media. The packet size andy\number of addressable blocks in sectors
may be adjusted downward by the Initiator before sending this descriptor
back via the FORMAT UNIT command.
3h - 1Fh Reserved
20h The descriptor shall containdhe maximum number of addressable blocks | M and N (sparing
and the sparing parameters to be used. parameters)
P1h — 3Fh Reserved
Thel Number of Blocks field indicates the number of addressable blocks for the capgcity
defined by each Format\Type.
Thel Type Dependent Parameter contents are as specified for each Format Type in Table 277.
In the case of Format Type 20h, M specifies SL where SL = 2M 4<M<150rSL=0,if M/=0
and|N identifigs S| where Sl = 2" | 4 < N < 24.
The Type)Dependent Parameter shall be set to M x 10 000h + N, effectively placing M in byte
offset’5,and N in byte offset 7, and making byte 8 reserved. The device shall supply its default

valuesforvamnd-iv:

The Logical Unit shall only return Formattable Capacity Descriptors that apply to the installed
media. If there is no medium installed, the Logical Unit shall return only the Current/Maximum
Capacity Descriptor, with the maximum capacity of a medium that the Logical Unit is capable

of reading.

A Formattable Capacity Descriptor of Format Type 00h shall be reported if any other
Formattable Capacity Descriptor is reported.

The descriptors shall be returned in ascending order of Format Type. For Format Types other
than 04h and 05h, if multiple format descriptors exist, they shall be returned in Logical Unit
preferred order. For Format Types 04h and 05h, the format descriptors shall be returned in
ascending order of Zone number.
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Formattable Capacity Descriptors for formats that can be read, but not formatted, shall not be

reported.

Table 278 indicates the values returned if the Logical Unit implements the command.

Table 278 — Returned current/maximum descriptor for combination of
logical unit and media

ngical No media ROM media Sequential.writable Random V\!ritable
unit type media media
Descriptor Descriptor Descriptor Type = 10b . -
ROM Type = 11b Type = 10b or 11b Descriptor Type = 10b
S¢quential . _ . \.
Writable Descriptor Type = 10b Descriptor Type = 10b
. _ DescriptariPype = 01b|or
Fa_ndom Descriptor Type = 10b 10b plus Formattable
Writable or 11b D .
Capacity Descriptor(s)

Thig command is not mandatory for all Logical Unit types shown jn Table 278; the table
indifates the values returned if the command is implemented.

Tablle 279 describes errors that may occur during the operation of the command or which may
caupe a CHECK CONDITION status to be reported.

6.1,21 READ HEADER command (obsolete)

Table 279 — Recommended errors for READ.FORMAT CAPACITIES command

Error Reference
Deferred Errors A1,
General Errors Table A.2
Media Access Errors Table A.3

Thel READ HEADER Command (see Table 280) requests that the Logical Unit return the|CD
data block address header of the requested logical block.

Table 280 —- READ HEADER command descriptor block

Bit 7 6 5 3 2 1 0

Byte

0 OPERATION CODE (44h)

1 RESERVED Reserved MSF Reseryed

2 (MSB)

3 Logical Block Address

4

5 (LSB)

6 Reserved

7 (MSB) Allocation Length

8 (LSB)

9 Control
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If the MSF bit is zero, the read header LBA parameter list, see Table 281, defines the CD data
block address header of the requested logical block. If the MSF bit is one, the read header
MSF parameter list (see Table 283) defines the CD data absolute address of the requested
logical block.

The logical block address field specifies the logical block where the read header operation
shall begin. If the logical block size is other than the physical block size, it shall be mapped
into the appropriate physical block from that the data would have been read.

The READ HEADER data format (see Table 281) defines the CD data block address header
of the requested logical block.

Table 281 — READ HEADER LBA data format

Bit 7 6 5 4 3 2 1 0

Byte

0 CD Data Mode

1 Reserved

2 Reserved

3 Reserved

4 (MSB)

5 Logical Block Address

6

7 (LEB)

Thel CD data mode field specifies the CD-ROM*data mode of the logical blocks in this sector
of data. The values in this field are defined\in Table 282.

Table 282 — CD data mode field

CcD CD

data mode sector formats
00h Mode 0 or Audio
01h Mode 1
02h Mode 2

03h to FFh Reserved

Seq Table-220 for the CD sector format definition.
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Table 283 — READ HEADER MSF data format

Byte

Bit

7 6 5 4

3

2

CD Data Mode

Reserved

Reserved

Reserved

Reserved

M

S

N|lo|lalhd|w]|DN

F

Table 284 describes errors that may occur during the operation of the command or which may
caupe a CHECK CONDITION status to be reported.

Table 284 — Recommended errors for READ HEADER' command

Error Reference
Deferred Errors A
General Errors Table A.2
Media Access Errors Table A.3

6.1J22 READ MASTER CUE command (obsolete)

Thel READ MASTER CUE command reads the Mastering Information from a Master CD. Refer
to RIS 105-1994 (see bibliography).

NOTE This standard does not define any relationship between the master cue data and data sent with the $end
Cue [Sheet command.

Table 285 —~READ MASTER CUE command descriptor block

Byte

Bit

7 6 5 4

3

2

1

Operation Code (59h)

Reserved

Reserved

Reserved

Reserved

Sheet Number

Reserved

(MSB)

Allocation Length

(LSB)

Ol |[N|Ooo|lOo ||| DN

Control
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The Sheet Number values are shown in Table 286 below.

Table 286 — Sheet number values

Sheet number

Content

Disc Information

Master Cue Sheet

02 ...

FFh Reserved

14776-362 © ISO/IEC:2006(E)

ation Length specifies the maximum number of returned bytes. Response datJa is

Alllcic
terminated when allocation length bytes have been transferred or when all data have' b

een

transferred to the Initiator, whatever is less. An Allocation Length of zero is not ap errar. If
Allocation Length is zero, no data shall be transferred. The data read from the-Master CP is
transferred in the format shown in Table 287.
If tHe master cue sheet does not exist on the media, the Logical Unit shall return a CHECK
CONDITION status, INCOMPATIBLE MEDIUM INSTALLED.
Table 287 — Master CD response data format
Byte Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte|7
nymber

0 00h Ooh 00h 00h Sheet Length (bytes)

8 Contents/of 'the Sheet
Table 288 describes errors that may occur‘during the operation of the command or which may

cau

6.1,

6.1,

Table 288 — Recommended errors for READ MASTER CUE command

e a CHECK CONDITION status tobe reported.

Error Reference
Deferred Errors A1,
General Errors Table A.2
Media Access Errors Table A.3

23:0.General

23 READ SUB-CHANNEL command

The READ SUB-CHANNEL command (see Table 289) requests that the Logical Unit return
the requested Sub-channel data plus the state of audio play operations.

NOTE Sub-channel data, returned by this command, may be from the last appropriate sector encountered by a
current or previous media accessing operation. When there is no current audio play operation, the Logical Unit may
access the media to read the Sub-channel data. The Logical Unit is responsible for ensuring that the data returned

is current and consistent.
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Table 289 — READ SUB-CHANNEL command descriptor block

Bit 7 6
Byte

5 4 3 2 1 0

OPERATION CODE (42h)

1 RESERVED

Reserved MSF Reserved

Reserved SUBQ

Reserved

Sub-channel Parameter List

Reserved

Reserved

Track Number (Hex)

(MSB)

Allocation Length
(LBB)

Ol | Nl |l]|DN

Control

If the MSF bit is zero, the read header LBA parameter list, see Tablg 281, defines the CD ¢ata
blogk address header of the requested logical block. If the MSE it is one, the read header
MSk parameter list (see Table 283) defines the CD data abselute address of the requested

logigal block.

Thel sub-Q bit set to one requests that the Logical Unit return the Q Sub-channel data. [The
subtQ bit set to zero requests that no Sub-channel data be returned, see 6.1.23.1. This ghall

not [pbe considered an error.

Thel Sub-channel parameter list (see Table 290) field specifies the returned sub-channel data.

Table 290 — Sub=channel parameter list codes

Format code

Returned data

00h

Reserved

01h

CD current position

02h

Media Catalog number (UPC/bar code)

03h

Track International standard recording code (ISRC)

04h to EFh

Reserved

FOh to FFh

Vendor-specific

The| Track®Number field specifies the track number from that ISRC data is read. This field
shall\have a value between 01h and 63h (99bcd) and is valid only when the Sub-chapnel

parametertistfretd s 03t thisTase,thetogicat-Unit returmstSRE datafor thistrack—T his

field may contain 00h when the Format code is not 03h.

6.1.23.1 Sub-channel data header

The Sub-channel data header format (see Table 291) is four bytes. If the Sub-Q bit is zero, in
the command, the Logical Unit shall return only the Sub-channel data header. In this case, the

Sub-channel data length is 0.
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Bit 7 6 5 4 3 2 0
Byte

0 Reserved

1 Audio Status

2 (MSB) Sub-channel

3 Data Length (LSB)
Thel audio status field indicates the status of audio play operations. The audio status values
are|defined in Table 292. Logical Units that do not support audio play operations shallzalways
report 00h.
For|Logical Units that support audio operations: The initial value for audio status is 15h. Audio

stat
stof
one

errqgr.

The

Table 292 — Audio status codes

Status Description

00h Audio status byte not suppdrted or not valid
01h to 10h Reserved

11h Audio play operation.itr progress

12h Audio play operation paused

13h Audio play operation successfully completed

14h Audio play operation stopped due to error

15h No_ current audio status to return
16h to FFh Reserved

us values 13h and 14h return information on previous audio operations:WWhen audio play
s due to an error and the IMMED bit in the CD Audio Control Page”(see 5.5.6.) is sat to
, the Logical Unit shall report 14h in this audio status byte and shall report no defefred

Sub-channel data length field specifies the length in bytes of the following Sub-chapnel

data block. A Sub-channel data length of zero indicates that no Sub-channel data blodk is

incl

ided in the returned data. Sub-channel data length does not include the sub-channel headgr.
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6.1.

Tab

23.2 Sub-channel data format (01h), CD current position

le 293 defines the response data format for the CD current position data format.

Table 293 — CD current position data format

Bit 7 6 5 4 3 2 1 0
Byte
0 Sub-channel Data Format Code (01h)
1 ADR CONTROL
2 TRACK NUMBER
3 INDEX NUMBER
4 (MSB)
Absolute CD Address
7 (LBB)
8 (MSB)
Track Relative CD Address
11 (LBB)
Thel ADR field gives the type of information encoded in the-Q Sub-channel of this block] as
shown in Table 294.
Table 294 — ADR Q sub-channel field
ADR code Description
Oh Q Sub-channel modeninformation not supplied
1h Q Sub-chan.nel entodes current position (jata
(i.e., track, index;yabsolute address, relative address)
2h Q Sub-chapnel encodes media catalog number
3h Q Sub-channel encodes ISRC
4h to Fh Reserved
Thel control field is defined in Table 295.
Thel bits of theveontrol field (except for the copy bit) can change during an actual pgquse

(X=

DO) of at-least 2 s and during the Lead-in area only.
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Table 295 — Q sub-channel control field

The
The

The
the
the

The
beg
curt
two
MS

The
the

If identification data is reported, , the data shall be valid for the sector addressed by the cur|

pos

a)

b)

NOT
num

Field Definitions

00x0b 2 audio channels without pre-emphasis

00x1b 2 audio channels with pre-emphasis of 50/15 us

10x0b audio channels without pre-emphasis (reserved in CD-R/RW)

10x1b audio channels with pre-emphasis of 50/15 ps (reserved in CD-R/RW)
01x0b Data track, recorded uninterrupted

Q1x1h Data track recarded incremental

11xxb Reserved

xx0xb Digital copy prohibited

xx1xb Digital copy permitted

Track Number field contains the current track number.
Index Number field contains the current index number.

Absolute CD Address field gives the current location relative to the logical beginnin
media. If the MSF bit (see Table 289) is zero, this field<{® an LBA. If the MSF bit is
address is MSF. See 4.1.1 for a definition of the MSF field.

Track Relative CD Address field gives thejcurrent location relative to the log
nning of the current track. If the MSF bit is zefo, this field is a track relative LBA. (If]

s-complement number.) If the MSF bit ipn,the CDB is set to one, this field is the relg
F address from the Q Sub-channel.

control data and current positionidata are obtained from the Q Sub-channel informatioj
current block. Identification data may be reported that was obtained from a previous bl

tion data.

If an audio play operation is proceeding in the background, position data for the
sector played shall be reported.

In other cases;~for instance after a READ command, the Logical Unit may either re

from the sector at the current read head position.

E When(the type of information encoded in the Q Sub-channel of the current sector is the media ca
ber or ISRC, the track, index and address fields should be extrapolated from the previous sector.

gy of
bne,

ical
the

ent block is in the pre-gap area of a track,. this will be a negative value, expressed as a

tive

n of
Dck.
rent

last

port

position data.for the last sector processed for that operation or may report position gata

alog

6.1.

23-3—Sub-channel-dataformat{02h);mediaecatalognumber———————————

With a Sub-channel format code of 02h the data returned is the Media Catalog Number.
The Media Catalog field contains the identifying number of these media shall be graphic
characters according to ISO/IEC 646:1991. A value in this field of all graphic character zero
indicates that the media catalog number is not supplied. Table 296 defines the media catalog
number data format.
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Table 296 — Media catalog number data format

Bit 7 6 5 4 3 2 1 0
Byte

0 Sub-channel Data Format Code (02h)

1 Reserved

2 Reserved

3 Reserved

4

Media Catalog Number
(MCN)
19

If media catalog number data is found, the MCVAL bit is set to one. K\MCN data is
det¢cted, the MCVAL bit is set to zero to indicate the media catalog number-field is invalid

Media Catalog Number (see Table 297) data returned in bytes 4 thtough 19 by this comm
with Sub-channel data format field code 02h may be from any:block that has MCN Q S

chapnel data, see 4.2.2.4.

Table 297 — MCN Format of Data -Returned

not

and
ub-

Byte Char Bit 7 Bit 6 Bit 5 Bit'4 Bit 3 Bit 2 Bit 1 Bit |0
0 MCVAL Reserved
1 N1 N1 (Most significant)
2 N2 N2
3 N3 N3
12 N12 N12
13 N13 N13 (Least significant)
14 Zero
15 AFRAME

The Media Catalog Number, N1 through N13, when sent to the Initiator, is formatted

graphic charagiers according to ISO/IEC 646:1991 characters.

Thel MCVAL bit when set to one, indicates the Media Catalog Number field is valid.

as

Zero field shall return 00h.

AFRAME may return the frame number where the MCN was found. This shall be a value from
00h to 4Ah. All other values are reserved.

6.1.23.4 Sub-channel data format (03h), track international standard recording code

The track ISRC field contains the identifying number of these media according to the ISRC
standards (ISO 3901) formatted as graphic characters according to ISO/IEC 646:1991). Table
298 defines the Track International Standard Recording Code data format. A unique ISRC
may exist for each track.
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Bit 7 6 5 4 3 2 1 0
Byte
0 Sub-channel Data Format Code (03h)
1 ADR CONTROL
2 Track Number
3 Reserved
4 (MSB)
Track International Standard Recording Code (ISRC)
19 (LBB)

If ISRC data are detected, the TCVAL bit (see Table 299) is set to one. If ISR€“data are| not

dete¢cted, the TCVAL bit is set to zero to indicate the ISRC field is invalid.

Thel ADR (see Table 294) and Control fields (see Table 295) shall benreturned from the ADR
and| Control fields on the media.

Thel Track Number shall indicate the track for which the ISRC was requested.

Tragk ISRC data (see Table 299) may be from any block~in the specified track that has I$RC
data. When ADR field is 3 (0011), it is used to assign a unique number to an audio track.
Thig is done by means of the ISRC that is 12 characters long (represented by I1 to 112, |see

Table 299.) The ISRC shall only change immediately after the TNO has been changed.

The| format of the data is defined in Table 299:

Table 299 - ISRC format of data returned

Byfe | Char Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit|0
0 TCVAL Reserved
1 11 11 (Country Code)
2 12 12
3 13 I3 (Owner Code)
4 14 14
5 15 15
6 16 16 (Year of Recording)
7 I7 17
8 18 18 (Serial Number)
9 19 19
10 110 110
11 111 111
12 112 112
13 Zero
14 AFRAME
15 Reserved
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The following translation (see Table 300) is specified for Logical Units:

Table 300 — ISRC translation

ISO/IEC 646:1991 Hex MEDIA
‘0’ to 'Y’ 30h to 39h 00 to 09h
‘@’ to ‘0’ 40h to 6Fh 10h to 3Fh

The following codes shall be valid for the above fields (see Table 299):

a) [Country Code: ‘A’ to ‘Z’ (41h to 5Ah)
b) [Owner Code: ‘0’ to ‘9’ and ‘A’ to ‘Z’ (30h to 39h, 41h to 5Ah)
c) [Year of Recording: ‘0’ to ‘9’ (30h to 39h)
d) [Serial Number: ‘0’ to ‘9’ (30h to 39h)

The| Zero field shall return 00h.

AFRAME may return the frame number in that the MCN was found. This shall be a value from
00h|to 4Ah. All other values are reserved.

Table 301 describes errors that may occur during the gperation of the command or which may
caupe a CHECK CONDITION status to be reported,

Table 301 — Recommended errors for-READ SUB-CHANNEL command

Error Reference
Deferred Errors A
General Errors Table A.2
Media Access Errors Table A.3
AUDIO PLAY OPERATION IN PROGRESS Table A.1
AUDIO PLAY OPERATION PAUSED Table A.1
AUDIO PLAY,'OPERATION SUCCESSFULLY COMPLETED Table A.1
AUDI@PEAY OPERATION STOPPED DUE TO ERROR Table A.1
NO@.CURRENT AUDIO STATUS TO RETURN Table A.1

6.1,24 READ TOC/PMA/ATIP command

6.124.0 General

The READ TOC/PMA/ATIP Command (see Table 302) requests that the Logical Unit transfer
data from the Table of Contents, the Program Memory Area (PMA) and the Absolute Time in
Pre-Grove (ATIP) from CD media. For media that do not support a TOC, this command will
return fabricated information that is similar to that of CD media for some formats. This
fabrication is required for some legacy Initiator environments.
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Table 302 — READ TOC/PMA/ATIP command descriptor block

Bit 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (43h)
1 Reserved Reserved MSF Reserved
2 Reserved Format
3 Reserved
4 Reserved
5 Reserved
6 Track/Session Number
7 (MSB) Allocation Length
8 (LBB)
9 Control
Seq 4.1.1 for a description of the MSF bit.
Thel Format field is defined in Table 303.
Table 303 — Format field
Track
Fprmat Return Optional/ Dascription session
field data mandatory P field
usage
This format retdrns the first complete session number, last
Session complete session number and last complete session starting
00p1b Info M address. In, this format, the Track/Session Number field is Reservefd
reservedsand should be set to 00h.2
This “fermat returns all Q sub-code data in the Lead-in
(RQQC) areas starting from a session number as specified in
Full the Track/Session Number field. In this mode, the Logical Session
00f10b Toc M Unit will support Q Sub-channel POINT field value of AOh, Number
A1h, A2h, Track numbers, BOh, B1h, B2h, B3h, B4h, COh
and C1h, see Table 307. There is no defined LBA
addressing and MSF bit shall be set to one.
This format returns all Q sub-code data in the PMA area. In
this format, the Track/Session Number field is reserved and
0oft1b | PMA o shall be set to 00h, see Table 311. There is no defined LBA | ~eServefd
addressing and MSF bit shall be set to one.
This format returns ATIP data. In this format, the Track/
Session Number field is reserved and shall be set to 00h,
01p0b ATIP o see Table 312. There is no defined LBA addressing and Reserved
MSF bit shall be set to one.
0101b CD-TE o This format returns CD-TEXT information that is recorded in Reserved
XT the Lead-in area as R-W Sub-channel Data.
All Other
Format Reserved Reserved
Codes
a8 This format provides the Initiator access to the last finalized session starting address quickly. See Table 306.

The Track/Session Number field specifies the starting track number for that the data shall be
returned. The data is returned in contiguous ascending track number order. A value of AAh
requests that the starting address of the Lead-out area be returned. If this value is zero, the
Table of Contents data shall begin with the first track or session on the medium.
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If the Track/Session Number field is not valid for the currently installed medium, the command
shall be terminated with CHECK CONDITION status. The sense key shall be set to ILLEGAL

REQUEST and the additional sense code set to INVALID FIELD IN CDB.

When a Read TOC/PMA/ATIP command is presented for a CD-R/RW media, where the
first TOC has not been recorded (no complete session) and the Format codes 0000b, 0001b,
or 0010b are specified, this command shall be rejected with an INVALID FIELD IN CDB.
Devices that are not capable of reading an incomplete session on CD-R/RW media shall
report CANNOT READ MEDIUM — INCOMPATIBLE FORMAT.

6.1,24.1 READ TOC response parameter list, general definition

Thel response parameter list (see Table 304) indicates the general description of the respd
data to the Read TOC/PMA/ATIP command. Each descriptor field is format specific an

defined in the appropriate format subclause.

Table 304 — READ TOC/PMA/ATIP parameter list, general déefinition

nse
d is

Descriptor data, format specific

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) Data Length

1 (LEB)

2 First Track/Session/Reseryed Field(Hex)

3 Last Track/Session/Resérved Field(Hex)

Parameter Ligt Descriptor(s)
0

Thel Data Length indicates the length, in bytes, of the parameter list descriptor data.

Thel Track/Session/Reserved Field is format specific and indicates the location, if any, of]

information in the parameter list descriptors.

Dedcriptor data fields are format specific. The definitions of the bytes are described in &
format subclause.

the

ach



https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

6.1.

- 232 - 14776-362 © ISO/IEC:2006(E)

24.2 TOC/PMA/ATIP response data format 0000b

The response data consist of four header bytes and zero or more track descriptors. The
response data is dependent upon the format specified in the format field of the CDB.

The

response data returned for Format 0000b is specified in Table 305.

Table 305 — READ TOC/PMA/ATIP response data (format = 0000b)

The
leng
the

The
Tab

The
Tab

The
this

The

The
des

Bit 7 6 5 4 3 2 1 0
Byte
Q (I\IIQR) TOC Datal nngfh
1 (LSB)
2 First Track Number(Hex)
3 Last Track Number(Hex)

TOC Track Descriptor(s)

0 Reserved
1 ADR CONTROL
2 Track Number(Hex)
3 Reserved
4 (MSB)
Logical Block Address
7 (LSB)

TOC data length indicates the length in byies of the following TOC data. The TOC
th value does not include the TOC data length field itself. This value is not modified W
allocation length is insufficient to return‘all of the TOC data available.

First Track Number field indicates the first track number in the first complete ses
le of Contents.

Last Track Number fieldCindicates the last track number in the last complete ses
le of Contents before the,Lead-out.

TOC entry was-found. The possible ADR values are defined in Table 294.
Control Field indicates the attributes of the track, see Table 295.

Track- Number field indicates the track number for that the data in the TOC t
Criptor is valid. A track number of AAh indicates that the track descriptor is for the sta

the

lata
hen

sion

sion

ADR field gives the‘type of information encoded in the Q Sub-channel of the block where

ack
rt of

aead-out area
Stt—at+ea-

The Logical Block Address contains the address of the first block with user information for
that track number as read from the Table of Contents. An MSF bit of zero indicates that the
Logical Block Address field contains a logical block address. An MSF bit of one indicates the

Log

6.1.

The

ical Block Address field contains an MSF address (see 4.1.6).

24.3 TOC/PMA/ATIP response data format 0001b

response data returned for Format 0001b is specified in Table 306.
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Table 306 — READ TOC/PMA/ATIP response data (format = 0001b)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) TOC Data Length
1 (LSB)
2 First Complete Session Number (Hex)
3 Last Complete Session Number (Hex)
TOC Track Descriptor

0 Reserved
1 ADR CONTROL
2 First Track Number In Last Complete Session (Hex)
3 Reserved
4 (MSB)

Logical Block Address of First Track in Last Session
7 (LEB)

Theg TOC Data Length specifies the length in bytes of the available session data. The TOC
Datp Length value does not include the TOC Data Length field itself. This value is|not
modified when the allocation length is insufficient to returnyall of the session data available.

Thel First Complete Session Number is set to one.

Thel Last Complete Session Number indicates<he number of the last complete session on|the
disq. The Last Complete Session Number shall be set to one for a single session disc or ifl the
Logjcal Unit does not support multi-session’discs.

Thel ADR field gives the type of information encoded in the Q Sub-channel of the block where
this| TOC entry was found. The possible ADR values are defined in Table 294.

Thel Control Field indicatesthe attributes of the track. The possible control field values|are
defined in Table 295.

First Track Number  In' Last Complete Session returns the first track number in the |last
complete session.

Thel Logical Block Address contains the address of the first block with user information for|the
firsf track of\the last session, as read from the Table of Contents. An MSF bit of zero indicates
thafl the Logical Block Address field contains a logical block address. An MSF bit of jone
indicdtés the Logical Block Address field contains an MSF address (see 4.1.5).

6.1.24.4 TOC/PMA/ATIP response data format 0010b

None of the fields in the response data of Format 0010b are affected by the MSF bit in
the CDB. The response data returned for Format 0010b is specified in Table 307.
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Table 307 — READ TOC/PMA/ATIP response data (format = 0010b)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) TOC Data Length
1 (LSB)
2 First Complete Session Number (Hex)
3 Last Complete Session Number (Hex)
TOC Track Descriptor(s)
0 Session Number (Hex)
1 ADR CONTROL
2 TNO
3 POINT
4 Min
5 Sec
6 Frame
7 Zero
8 PMIN
9 PSEC
10 PFRAME

Multiple TOC Track Descriptors may be returned,but only one of each entry is reported.

For|Format field of 0010b, the Logical Unit,shall return TOC data for Q Sub-channel modé¢s 1
and[5 (except mode 5, point 1 through 40)in the Lead-in area.

The TOC Data Length specifies the<ength in bytes of the available TOC data. The TOC Data
Length value does not include the) TOC Data Length field itself. This value is not modified
whgn the allocation length is insufficient to return all TOC data available.

Thel First Complete Session"Number shall be set to one.

Thel Last Complete-Session Number indicates the number of the last complete session on|the
disq. The Last Complete Session Number is set to one for a single session disc or if|the
Logjcal Unit degs hot support multi-session discs.

Thel ADR<field gives the type of information encoded in the Q Sub-channel of the block where
this| TOE_éntry was found. The possible ADR values are defined in Table 294.

The Control Field indicates the attributes of the track. The possible control field values are
defined in Table 295.

Entries in bytes 2 through 10 of the descriptors (TNO, POINT, MIN, SEC, FRAME, PMIN,
PSEC, PFRAME, Zero) shall be converted to hex by the Logical Unit if the media contain a
value between 0 and 99bcd. (See 4.2.2.6.)

The returned TOC data of a multi-session disc is arranged in ascending order of the session
number with duplicates removed. The TOC data within a session is arranged in the order of Q
Sub-channel POINT field value of AOh — AFh, Track Numbers, BOh, BFh. Only recorded
Points shall be returned.
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The TOC Track Descriptor format in the Lead-in area of the TOC is described in Table 308.

Table 308 — TOC track descriptor format, Q sub-channel

CTRL | ADR | TNO | POINT MIN SEC FRAME ZERO PMIN PSEC PFRAME
4or6 | 1 oon | 9 ATIME (Absolute time) 00h Start position of track
First Disc
4o0r6 1 00h AOh ATIME (Absolute time) 00h Track T 00h
ype
Number
Last
4 0f 6 1 00h A1h ATIME (Absolute time) 00h Track 00h oonh
Number
4 0f 6 1 00h A2h ATIME (Absolute time) 00h Start position of, Lead-out
Start time of next possible # of Maximum start time of outpr-
4 of 6 5 00h BOh program in the Recordable Area | pointers in most Lead-out area in the
of the disc Mode 5 Recordable Area of the digc
# of skip | # of skip
4of6 | 5 | oon | Bin 0oh 00h 00h 00h interval | _Track ooh
Rointers | Pointers
(N<=40) [ (N<=21)
B2h- . . . : . . .
4 of 6 5 00h Bah Skip # Skip # Skip # Skip # Skip # Skip # Skig #
01h- Ending time for the interval that Start time for interval thgt
4016 5 ooh 40h should be skipped Reserved should be skipped on playback
Optimum . . .
406 5 00h COh recording | Reserved | Reserved | Reserved Start time of the f|r§t Leadkin
Area of the disc
power
4 of 6 5 00h C1h Copy of information from A1 point in ATIP.

Thel POINT Field (see Table 309) defines various types of information within the TOC Leald-in

area.
Table 309 — POINT field
ADR POINT field Description
1 01 - 63h Track number references
1 AQh First Track number in the program area
1 A1h Last Track number in the program area
1 A2h Start location of the Lead-out area
5 01 to 40h Skip Interval Pointers
Used to Identify a Multi-session Disc (Photo CD) Contains start time of next
> el possible program area
5 B1h Number of skip interval pointers & Skip track assignments
5 01 to 40h Skip Interval Pointers
5 B2 to B4h Skip Track Assignment Pointers
5 COh Start time of first Lead-in area of disc (This only exists in the first Lead-in area)
5 C1h Copy of information from additional area 1 in ATIP.
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Table 310 — Disc type byte format

Value Description
00h CD-DA or CD Data with first track in Mode 1
10h CD-I disc
20h CD data XA disc with first track in Mode 2

14776-362 © ISO/IEC:2006(E)

The

6.1

Nor
CD#

24.5 TOC/PMA/ATIP response data format 0011b

definition for the Control Field in the Q Sub-channel is in Table 295.

Table 311 — READ TOC/PMA/ATIP response data (format = 0011b)

e of the fields in the response data of Format 0011b are affected by,the MSF bit in|the
B.The response data returned for Format 0011b is specified in Table 31 1.

By

Bit

7

6 5 4 3

2

1

(MSB)

PMA Data Length

(LBB)

Reserved

Reserved

PMA Descriptor(s)

Reserved

ADR

TNO

POINT

Min

Sec

Frame

Zero

PMIN

Ol |N|oo|jOa| ]I DN

PSEC

N
o

PFRAME

Multiple PMA Descriptors may be returned.

The returned PMA descriptors are arranged in the order found in the PMA, with duplicates
removed.

The PMA Data Length indicates the length in bytes of the available PMA data. The PMA Data
Length value does not include the PMA Data Length field itself. This value is not modified
when the allocation length is insufficient to return all PMA data available. This value is set
to 2 plus eleven times the number of descriptors read.

Entries in bytes 2 through 10 of the descriptors (TNO, POINT, MIN, SEC, FRAME, Zero) shall
be converted to binary by the Logical Unit if the media contain a value between 0 and 99bcd.
(See 4.2.2.8.2.)


https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

14776-362 © ISO/IEC:2006(E)

- 237 -

6.1.25 TOC/PMA/ATIP response data format 0100b

6.1.25.0 General

None of the fields in the response data of Format 0100b are affected by the MSF bit in

the CDB. The response data returned for Format 0100b is specified in Table 312.

Table 312 — READ TOC/PMA/ATIP response data (format = 0100b)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) ATIP Data Length
1 (LBB)
2 Reserved
3 Reserved
ATIP Descriptor
0 1 Indicative Target Writing Power Reserved | Reference Speed
1 0 URU Reserved
2 1 Disc Type Disc Sub-Type | A1 A2 A3
3 Reserved
4 ATIP Start Time of Lea@-in*(Min)
5 ATIP Start Time of/Lead-in (Sec)
6 ATIP Start Time-ef\lkead-in (Frame)
7 Reserved
8 ATIP Last Possible Start Time of Lead-out (Min)
9 ATIP Last Possible Start Time of Lead-out (Sec)
10 ATIP LastRossible Start Time of Lead-out (Frame)
11 Reserved
12 0 Lowest Usatgzece'av Recording Highest Usable CLV Recording Speed
13 0 Power Multiplication Factor p Mozilrgﬁérillgzl\;:rofzzh;ion Reseryed
14 1 Recommendgd Erase/Write Power
Ratio (Peo/Weo)
15 Reserved
1 to 18 A2 Values
19 Reserved
2( to22 A3 Values
23 Rasarved

ATIP Data Length specifies the number of bytes to be transferred in response to the command.
The ATIP Data Length value does not include the data length field itself. This value is not
modified when the allocation length is insufficient to return all of the ATIP data available.

Indicative Target Writing Power Field — encoded information indicating the media’s recom-
mended initial laser power setting. The meaning of these bits varies between CD-R and
CD-RW media.

Reference Speed Field — encoded information indicating the recommended write speed for the
media. 00h = reserved. 01h to 2X recording, 02h-07h are reserved. Only valid for CD-RW media.
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The URU (Unrestricted Use Disc) bit, when set to one, indicates that the mounted CD-R/RW
disc is defined for unrestricted use. When the Unrestricted Use Disc bit is set to zero, the
mounted CD-R/RW disc is defined for restricted use. To record data to the mounted disc the
appropriate Initiator Application code shall be set through the Write Parameters Page. An
Initiator Application Code of zero may be used to indicate a restricted use disc — general
purpose.

Disc Type — zero indicates CD-R media; one indicates CD-RW media.

Disc Sub-Type — shall be set to zero.

A1l
A2
A3

ATI

from ATIP and returned in hex format. Legal values for the M field are 50h.through 63h.

ATI
Lea
is 0

Lowest Usable CLV Recording Speed (see Table 313) — valid-only when A1 = 1.

Hig

- when set to one, indicates that bytes 16-18 are valid.
- when set to one, indicates that bytes 20-22 are valid.

- when set to one, indicates that bytes 24-26 are valid.

P Start Time of Lead-in (min, sec, frame) — the start time of the Lead-in. The value is 1

P Last Possible Start Time of Lead-out (min, sec, frame) — the last“possible start tim
d-out. The value is read from ATIP and returned in hex format. ¥alid values for the M
through 4Fh.

Table 313 — Lowest CLV recording speeds

Value Recording speed
000b Reserved
001b 2X

010b to 111b | Reserved

nest Usable CLV Recording Speed (see Table 314) - valid only when A1 = 1.

Table-314 — Highest CLV recording speeds

Value Recording speed
000b Reserved
001b 2X
010b 4X
011b 6X
100b 8X
101b to 111b | Reserved

ead

e of
ield

The following fields reported as recorded in ATIP, contain information that is beyond the
scope of this standard.

Power Multiplication Factor p field.

Target value of the Modulation/Power function field.

Recommended Erase/Write Power Ratio (Peo/Weo) field.

A2 Values — Reserved

A3 Values — Reserved
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6.1.25.1 TOC/PMA/ATIP response data format 0101b

None of the fields in the response data of Format 0101b are affected by the MSF bit in the
CDB. The response data returned for Format 0101b is specified in Table 315.

Table 315 — READ TOC/PMA/ATIP response data (with format field = 0101b )

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) CD-TEXT Data Length

T (CBB)

2 First Track/Session/Reserved Field(Hex)

3 Last Track/Session/Reserved Field(Hex)

CD-TEXT Descriptor(s)
0
Descriptor data, format specific
n

CD{TEXT Data Length specifies the number of bytes tqo be/transferred in response to|the
command. The ATIP Data Length value does not include the data length field itself. This value
is ot modified when the allocation length is insufficient to return all of the CD-TEXT d¢ata
avallable. This length is variable and depends on thé.number of recording Pack Data.

CD{TEXT Information Descriptor(s) provides Pack Data available in the Lead-in area of|the
disq. Each Pack Data consists of 18 bytes“of CD-TEXT information. If a Pack Datg is
recorded repeatedly on the disc, the devicecshould return it only once.

The| detail of Pack Data and CD-TEXT.information is described in Annex J.

Table 316 describes errors that may occur during the operation of the command or which may
caupe a CHECK CONDITION.status to be reported.

Table 316 — Recommended errors for READ TOC/PMA/ATIP command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3
AUDIO PLAY OPERATION IN PROGRESS Table A.1

6.1.26 READ TRACK INFORMATION command

The READ TRACK INFORMATION Command (see Table 317) provides information about a
track, regardless of its status. In case of media that do not support logical tracks, the number
of tracks and sessions is considered one. If this command is required, by an implemented
Feature, the command shall function if any media are present.
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For CD, if the PMA/TOC is unreadable, the command shall be terminated with CHECK
CONDITION Status, sense code of UNABLE TO RECOVER TABLE-OF-CONTENTS.
For DVD, if the RMA/RMD in Border-out is unreadable, the command shall be terminated
with CHECK CONDITION Status, sense code L-EC UNCORRECTABLE ERROR.

Table 317 — READ TRACK INFORMATION command descriptor block

Bit 7 6 5 4 3 2 1 0

Byte

0 Operation Code (52h)

1 Reserved Address/NumbeftAype

2 (MSB)

3 Logical Block Address/

4 Track/Session Number

5 (LEB)

6 Reserved

7 (MSB) Allocation Length

8 (LBB)

9 Control byte

Thel Address/Number Type field in byte 1 is used to specify the contents of bytes 2 through 5
of the CDB.

The Logical Block Address/Track/Session Numper field, Bytes 2 through 5 are defined in
Table 318.

Table 318 — LBA/track/session number field definition

Address/ Logical block
humber address/track/ Description
type field session number
. TLBA, where TLBA is the number of the track that contains the bl¢ck
00b Logical Block Address associated with Logical Block Address.
01b 00h Ttoc, where Ttoc is the Lead-in area of the disc
01b TCDB; a-valid track TCDB
number
TINV, where TINV is the Track number of the invisible or incomplete
01b FFh
Track
. Tsession, where Tsession is the number of the first Track that is in the
10b Session Number .
Session Number.
b Reserved

The number of Track Information Block bytes returned is limited by the Allocation Length
parameter of the CDB. An Allocation Length of zero is not an error. Fields not used with the
installed media shall return 0.
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The format and content of the Track Information Block is shown in Table 319.

Table 319 — Track information block

Bit 7 6 5 4 0

Byte

0 (MSB) Data Length

1 (LSB)

2 Track Number(LSB)

3 SessiomNumberttSB)

4 Reserved

5 Reserved Damage Copy Track Mode

6 RT Blank Packet/Inc FP Data Mode

7 Reserved ERAZV NWA]|V

8 (MSB)

9 Track Start

10 Address

11 (LBB)

12 (MSB)

13 Next Writable

14 Address

15 (LBB)

16 (MSB)

17 Free

18 Blocks

19 (LEB)

20 (MSB)

21 Fixed Packet Size/

22 Blocking Factor

23 (LBB)

24 (MSB)

25 Track Size

26

27 (LBB)

28 (MSB)

29 Last Recorded Address

30

31 (LSB)

32 Track Number (MSB)

33 Session Number (MSB)

34 Reserved

35 Reserved



https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

- 242 - 14776-362 © ISO/IEC:2006(E)

Data length field specifies the length, in bytes, of the requested data to be transferred in
response to the command. The data length value does not include the data length field itself.
If the Allocation length specified is less than the data length, the response shall be truncated
at the allocation length specified. This truncation shall not cause a CHECK CONDITION
status to be presented. The Data Length is not modified when the allocation length is
insufficient to return all of the response data available.

Track Number is the track number for all of the information in this structure or a value of 1 for
media not containing logical tracks. If the Track number is set to zero, and the P through
W bit is set (see Table 126), the contents of Track Information Block shall be returned for the

Leap-t : ; -in
areL

Segsion Number is the number of the session containing this track, or a value ofy1.for me¢dia
not containing sessions that contain this track.

Thel Copy bit indicates that this track is a second or higher generation copy\For media thaf do
not support CGMS, this bit shall beset to zero.

The Damage bit, when set to one, and the NWA_V is set to’,Zero, the track shalll be
conpidered "not closed due to an incomplete write”. An automatic*repair may be attempted by
the |Logical Unit when the CLOSE TRACK/SESSION command-is issued. Further incremental
writ|ng in this track is not possible. The Damage bit, when sét to one, with the NWA_V sat to
one}, indicates a Track that may be recorded further in anincremental manner. An automatic
repair shall be attempted by the Logical Unit when the{next command that requires writing to
the [Track is issued. If the repair is successful, the Damage bit shall be set to zero. Prior to| the
stant of the repair, the NWA field shall contain_the address of the Next Writable Sefctor
asspming a successful repair.

Tragk Mode is the control nibble as defined-for mode 1 Q Sub-channel for this track. For non-
CD [media, this field shall be set to 4. See'Tables 123 and 295.

For|CD, if the RT bit is zero then(the track is not reserved, otherwise the track is reseryed.
Thel RT bit indicates that a PMA. entry indicating the track’s start and end addresses ex|sts.
For|DVD, an RT bit of zeronindicates that the Track is at Complete, Invisible or Incomplete
status. An RT bit of one indicates that the Track is at Empty Reserved or Partially Recoirlded
Regerved status.

If the Logical Unit is not capable of reading the PMA or RMA, this field shall be set to zero

The| Blank bit;when set to one, indicates that the track contains no written data and Last
Redorded_Address field is invalid. For CD, Tracks with the Track Descriptor Block reconded
shall not be considered blank. For other media, this bit shall be set to zero.

For CD, the Packet/Inc bit is valid only when the RT bit is set to one or the track indicated is
the incomplete track. The Packet/Inc bit, when set to one, indicates that this track is to be
written only with packets (CD) or incremental recording (DVD).

For CD media, the FP (Fixed Packet) bit is valid only when the Packet/Inc bit is set to one.
When the Packet/Inc bit is set to one and the FP bit is also set to one, then the track is to be
written only with fixed packets. When the Packet/Inc bit is set to one and the FP bit is set to
zero, then the track is to be written only with variable packets. Except for C/DVD-R/RW, this
field should be set to zero
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When writing, certain parameters may be set via the Write Parameters Page. The state of the
track determines what parameters shall be set and that parameters in the mode page shall
match. Required Write Parameters are defined in Table 320.

Table 320 — Write Parameter Restrictions due to Track State

RT Blank | Packet CD Write Parameter Restrictions DVD Write Parameter Restrictions
Can’t write to stamped disc, or during | Can’t write to stamped disc, or writing
0 0 0 track at once on invisible track, or writing | disc-at-once, cannot write to complete
session at once mode. disc.
Write type is set to packet; all parameters | Write type is set to incremental;| all
0 1 common to READ TRACK INFOMATION | parameters common to READ{TRACK
and the Write Parameters mode page | INFOMATION and the Write Pahnameters
shall match. mode page shall match
Write type is set to disc-dtionce: Invisgible
Track of disc-at-once, .empty. Can’t start
Write type may be set to packet or TAO. | disc-at-once recording in this statd. A
1 0 All other parameters shall be change- | Track shall be réserved prior to staft of
able. If this track is the first track of a | disc-at-once recording. All paramsters
Session, then Session at Once is allowed. | common to READ TRACK INFOMAT|ION
and the (Write Parameters mode gage
shall match
Write\type is set to incremental; Invigible
tfack’for incremental recording, the Tfack
1 1 Invalid State is“writable. All parameters common to
READ TRACK INFOMATION and |the
Write Parameters mode page ghall
match.
0 0 Can’t write to recorded track, or during | Can’t write to disc during disc at onc¢ on
track at once on reserved Track- reserved Track.
Write type is set to incremental; partjally
Write type is set toNpacket; all para- | recorded reserved Track, the Track is
0 1 meters common to READ TRACK INFO | writable. All parameters common| to
and the write parameters mode page | READ TRACK INFOMATION and |the
shall match. Write Parameters mode page ghall
match.
Write type ‘s set to TAO. Track mode | Write type is set to disc-at-once; empty
set torsame as READ TRACK INFO. | reserved Track for disc-at-once.| All
1 0 Copy bit may be set only if copyright bit | parameters common to READ TRACK
in track mode is clear. All other common [ INFOMATION and the Write Paramsgters
parameters shall match. mode page shall match.
Write type is set to Packet. Track mode Write type is set to incremental; erhpt
set to same as READ TRACK INFO. T ok the Track ot 'O
Copy bit may be set only if copyright bit reserved Track, the Track is writable
1 1 in track mode is clear. FP and packet parameters common to READ TRACK
h ' INFOMATION and the Write Paramgters
size are changeable. All other common
mode page shall match
parameters shall match.
ForlCD. when the RT, Blank and Packet bits are set to one, FP bit of the READ TRACK

INFORMATION response data is set to zero.

Data Mode field defines the track content. Data Mode is defined in Table 322.
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Table 321 — Track Status Indications

DVD CD
RT Blank | Packet FP Write Method Track Status Write Method Track Status
_ _ . . Uninterrupted/ | Complete/During
0 0 0 (invalid) TAO/SAO TAO/SAO
0 0 1 0 Incremental Incomplete Variable Incomplete
0 0 1 1 - (invalid) Fixed Incomplete
0 1 0 - A Invisible TAO/Variable/ Invisible
trererrentat Fixees)
0 1 1 0 Incremental Invisible - (invalid)
0 1 1 1 - (invalid) - (invalid)
Complete/ Complete/During
! 0 0 - DAO During DAO TAO TAO
Complete/ Complete/
Partially . Partially
1 0 1 0 Incremental Recorded Variable Recorded
Reserved Reserved
Complete/
. . . Partially
1 0 1 1 - (invalid) Fixed Recorded
Reserved
1 1 0 _ DAO Before_ §tarting TAO Empty
writing Reserved
1 1 1 0 Incremental Emipty Variable/Fixed Empty
Reserved Reserved
1 1 1 1 - (invalid) - (invalid)
In case last session is empty, SAO is also valit(
Table 322 — Data mode
Value Definition
1 Mode ™ (ISO/IEC 10149)
2 Mode 2 (ISO/IEC 10149 or CD-ROM XA)
Fh Data Block Type unknown (no track descriptor block)
0, 3to Eh Reserved
If NWA_\_is-Zero, then the next writable address field is not valid. Otherwise the next writable
address(field is valid. NWA_V shall be set to zero if the Track is not writable for any reason.
If LRANMs—zero—then—thetlastRecorded-Address—Hield

AT . ZTTOoOT—trroTr Tt

1 Lid Oth H ith
s—hroet—vahtd—Otherwise—the—l ast
to zero if t

Recorded Address field is valid. The LRA_V bit shall be set he Track has damage

for any reason and is repaired automatically.
The Track Start Address is the starting address for the specified Track.

The Next Writable Address, if valid, is the LBA of the next writable user block in the Track
specified by the LBA/Track Number field in the CDB. For CD media, Next Writable Address
shall be associated with the RT, Blank, Packet and FP bits as defined in Table 323. If the
write type is Raw, the Next Writable Address may be a negative number as required to point
to the start of the first Lead-in. When streaming in any write type, the Next Writable Address
shall be the next user data block the Logical Unit expects to receive if no under-run occurs.
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Table 323 — Next writable address definition

RT Blank Packet FP NWA_V Definition

0 0 0 - 04 LBA that shall be specified by next write command *2

0 0 1 0 11 LBA that shall be specified by next write command *2

0 0 1 1 11 LBA that shall be specified by next write command *2, *3

0 1 0 0 1 LBA of the first data block after pre-gap *5

0 1 1 0 - -

0 1 1 1 — -

1 0 0 - 04 LBA that shall be specified by next write command\*2

1 0 1 0 11 LBA that shall be specified by next write command *2

1 0 1 1 11 LBA that shall be specified by next write.command *2 *3

1 1 0 - 1 LBA of the first data block after pre-gap

1 1 1 0 1 LBA of the first data block after/pre-gap

1 1 1 1 - -
NJTE 1  When "Free Blocks" is 0 (data full), NWA_V is 0.
NJTE 2 NWA shall be taken account of data blocks in buffer that has not\yet been written to media. If the
Logical Unit can write the data of next write command without interrupting of current data streaming (po
unglerrun condition), NWA shall be contiguous to last address data in buffer. If WCE in Mode Cache Pagelis
zello, NWA shall be taken account of Link Blocks (2 Run-out blocks, 1.Link block and 4 Run-out blocks) in cakse
of Addressing Method-1.
NJTE 3 NWA shall follow the Addressing Method-2 if Method-2{bit in Mode CD Capabilities and Mechanigal
Status Page is set to one.
NQTE 4 During TAO (SAQO), NWA_V is 1.
NJTE 5 In the case of SAO NWA shall be the first bloek.after Lead-in for the first track of session.

Thel Free Blocks field represents the .maximum number of user data blocks available| for
recording in the track. For CD media; this field shall be computed as follows: First,|the
Avalilable Track Space (ATS) shall be computed.

For|the invisible track; ATS = (StartTimeofLastPossibleLead-out) — NWA + 5.
For|a reserved track; ATS =(PMAStopTime) — NWA + 5.

If thle track is reservéd)for, or written with fixed packets, or is the invisible track and the Wilite
Parameters Modge Rage specifies fixed packets, otherwise,

Freg¢Blocks =ATS —7.

ATS

FreeBlocks =| ———~ 2
reeslocks [PacketSize+7

} x PacketSize.

NOTE The StartTimeofLastPossibleLead-out is the last possible location of the link block at the start of
the Lead-out. If a disc is fully recorded, the PMA entry for the last track will be equal to the
StartTimeofLastPossibleLead-out.

Addressing within fixed packet written tracks is translated by the Logical Unit for reading and
writing. The NWA shall also reflect this translation:

NWAMethod1 — TrackStartAddress
NWA =NWA -7xIP
Method2 Method1 X { PacketSize + 7

Method 1 is the physical address.
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Method 2 is used on fixed packet written tracks to hide the link areas from the Initiator. The
TrackStartAddress is always a physical address, even if prior tracks are recorded with

Met

hod 2. IP() is the integer part of the value.

For CD, the Fixed Packet Size is valid only when the Packet and the FP bits are both set to
one. For DVD-R, if the FP bit is set to zero, the Fixed Packet Size field specifies the number
of sectors that are actual disc access units. In the case of DVD, this field has a value of 16.
FP bit set to one is undefined.

If th

e disc is stamped, then DAMAGE = 0, BLANK = 0, RT =0, and NWA_V = 0.

Tra
coni

ck Size is the number of user data blocks in the track. For CD, the track size shal
puted as follows.

First, compute the Complete Track Size (CTS).

For

For

an incomplete track: CTS = (StartTimeofLastPossibleLead-out) — PMATrackStart + 5.

a reserved track: CTS = (PMAStopTime) — PMAStartTime + 5.

If thle track is reserved for, or written with, fixed packets:

CTS

TraCkS/Ze = IP‘:W

} X'PacketSize.

otherwise, TrackSize = CTS - 7.

REA
recq
Add

For
entr

The
blod

Tab
cau

AD TRACK INFORMATION shall provide certain valid fields for a disc with the
rdable status: Track Number, Session Number, Track Mode, Data Mode, Track 3
ress.

CD media, the Track Size number may not be exact for the tracks that do not have a H
y. The track size of tracks that do not have PMA entries, is calculated as follows:

TrackSize of track n = (start of track n + 1) — (start of track n), n + 1 is the Lead Out if
he last track recorded in the TOC.

Track Size from this calculation may include blocks from the following track and th
ks may not.be.readable.

le 324 ‘describes errors that may occur during the operation of the command or which
se a’CHECK CONDITION status to be reported.

be

Un-
tart

MA

nis

ese

may

rable 324 — Recommended errors for READ TRACKINFORMATION command

Error Reference
Deferred Errors A1.
General Errors Table A.2

Media Access Errors Table A.3
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6.1.27 REPAIR TRACK command (obsolete)

A track that has been defined for packet writing may be damaged due to an incomplete packet
at the end of written data. This may be caused by a RESET, or a power-fail condition during a
packet write. The REPAIR TRACK (see Table 325) command will fill a fixed length packet to
its correct user data length and add run-outs. Variable length packets will simply be
completed with run-outs. The user data in the repaired packet shall be rewritten as the
repaired packet is not readable. The recovery indicated here only allows the track to become
writable again.

Bit 7 6 5 4 3 2 1 0

Byte

0 Operation Code (58h)

1 Reserved

Reserved

Reserved

(MSB) Track Number

Reserved

Reserved

Reserved

Ol | Nl W|DN

Control

Thel Track Number field specifies the track:that requires repair.

Behaviour of this command with non-packet written tracks is vendor-specific.

Table 326 describes errors that may occur during the operation of the command or which may
caupe a CHECK CONDITION status to be reported.

Table 326 —Recommended errors for REPAIR TRACK command

Error Reference
Deferred Errors A
General Errors Table A.2
Media Access Errors Table A.3
Write Errors Table A.4

6.1.28 REPORT KEY command

The REPORT KEY command (see Table 327) requests the start of the authentication process
and provides data necessary for authentication and for generating a Bus Key for the DVD
Logical Unit. This command, in conjunction with the SEND KEY command, is intended to
perform authentication for Logical Units that conform to DVD Copy Protection schemes, and
generates a Bus Key as the result of that authentication.

The REPORT KEY command also requests the DVD Logical Unit to transfer TITLE KEY data,
obfuscated by a Bus Key, to the Initiator.
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Table 327 — REPORT KEY command descriptor block

Bit 7 6 5 4 3 2 1 0
Byte
0 Operation Code (A4h)
1 Reserved Reserved
2 (MSB)
3 Reserved or Logical Block Address
4
5 (LBB)
6 Reserved
7 Reserved
8 (MSB) Allocation Length
9 (LBB)
10 AGID KEY Format
11 Control
Thel KEY Format field (see Table 328) indicates the types of information that is to be sent to
the [Initiator.
Thel REPORT KEY command with KEY Format field_of 000000b begins the authentication

pro¢ess. The Logical Unit, when ready to begin thie jauthentication process, shall grant
est by returning an Authentication Grant ID (AGID). If there is no available Authenticg
t ID, the command shall be terminated with\qCHECK CONDITION status. The sense
ILLEGAL REQUEST and. the additional

req
Gra
shall
RE$OURC

Thel AGID field is used to control simultaneous key exchange sequences. The AGID spec
in subsequent Key Exchange commands shall match a currently active AGID. The AGID

be set to

E FAILURE.

shall be reserved when the KEY E6smat Field contains either Oh or 5h.

In dqase of KEY Format = 0004100b, the Reserved/Logical Block Address field specifies
logifal block address that contains the TITLE KEY to be sent to the Initiator obfuscated |
Key. In all other cases, this field shall be reserved.

Bus

Table 328 = Key format code definitions for REPORT KEY command

sense code set to SYSI

the
tion
key
'EM

fied
ield

the
Dy a

Key format Returned data Description AGID use
000000b AGID Returns an AUTHENTICATION GRANT ID Reserved & N/A
0000Q.1b Challenge Key Returns a Challenge KEY
000010b KEYA1 Returns a KFY1 Valid AGID Requirdd
000100b TITLE KEY Returns a TITLE KEY obfuscated by a Bus Key
000101b ASF Returns the current state of the Authentication Reserved & Ignored

Success Flag
001000b RPC Report Logical Unit region settings
Invalidate Specified AGID. Invalidating an invalid
AGID shall not be considered an error. An . .
111111b None AGID that has not been granted shall be consi- Valid AGID required
dered invalid.
All other Reserved
values



https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

14776-362 © ISO/IEC:2006(E)

—249 -

The data returned to the Initiator for this command is shown in the following tables. The
response for each format is defined. It should be noted that with a Key Format Code of 3Fh,
no data shall be returned to the Initiator. Table 329 defines the response data for Key
Format 000000b.

Table 329 — REPORT KEY data format (with KEY format = 000000b)

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) REPORT KEY Data Length

1 t5BB)

2 Reserved

3 Reserved

AUTHENTICATION GRANT ID

0 Reserved

1 Reserved

2 Reserved

3 AGID Reserved
Table 330 defines the response data for Key Format 000001b

Table 330 — REPORT KEY data format (with KEY format = 000001b)
Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) RERORT KEY Data Length (OEh)

1 (LBB)

2 Reserved

3 Reserved

Challenge Key
0 (MSB)
Challenge Key Value

9 (LBB)

10 Reserved

11 Reserved
Chgllenge Key Value field returns a value to be used to interrogate an external devicg to
determime—conformance—with—the opy—Frotection——scheme re—extermat—device—then

generates th
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Table 331 defines the response data for Key Format 000010b

Table 331 —- REPORT KEY Data Format (With KEY Format = 000010b)

14776-362 © ISO/IEC:2006(E)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) REPORT KEY Data Length (0Ah)
1 (LSB)
2 Reserved
[5] reserved
KEY1
0 (MSB)
KEY1 Value
4 (LBB)
5 Reserved
6 Reserved
7 Reserved
KEY1 Value field returns a value used to determine the Lagical Unit's conformity with DVD

Coq

parameter to generate a Bus Key in the Logical Unit.

Wh
000
ILLE
KE

Tab

EXCHANGE FAILURE - KEY NOT PRESENT.
le 332 defines the response data for Key Format 000100b

Table 332 - REPORT KEY data format (with KEY format = 000100b)

y Protection scheme by an external device. The KEY1 value will also be used gs a

bn the Logical Unit is unable to produce a KEY4 value, this command with KEY Formpt =
010b shall be terminated with CHECK CONDITION status. The sense key shall be sgt to
FGAL REQUEST and the additional sense“code & qualifier set to COPY PROTECTJON

Bit 7 6 5 4 3 2 1 0

Byte

0 (MSB) REPORT KEY Data Length (0Ah)

1 (LBB)

2 Reserved

3 Reserved

COPYRIGHT MANAGEMENT/TITLE KEY Information

0 CPM | CP_SEC CGMS Reserved

1 (MSB)

2

3 TITLE KEY Value

4

5 (LSB)

6 Reserved

7 Reserved
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The CPM field identifies the presence of copyright material in this sector. If set to zero, the
material is not copyright; if set to one, the material is copyright.

The CP_SEC field indicates that the specified sector has a specific data structure for a
copyright protection system. If set to zero, no such data structure exists in this sector. If set to
one, a specific data structure exists in this sector.

The CGMS field indicates the restrictions on copying, as follows:

00b  Copying is permitted without restriction;
1b  Reserved;
Ob  One generation of copies may be made;
1b  No copying is allowed.

TITLE KEY Value field returns the TITLE KEY that is obfuscated by a Bus Kéy:

When the TITLE KEY does not exist on DVD media, this command”with KEY Format =
000[100b shall be terminated with CHECK CONDITION status. Thesense key shall be sat to
ILLEGAL REQUEST and the additional sense code set to <COPY PROTECTION KEY
EXCHANGE FAILURE and the additional sense code qualifier®shall be set to KEY NOT
PRESENT.

When the Logical Unit is not in the Bus Key Established state, this command with KEY Forfmat

= 000100b shall be terminated with CHECK CONDITAON status. The sense key shall be s¢t to
ILLEGAL REQUEST and the additional sense code“& qualifier set to COPY PROTECT|JON
KEY EXCHANGE FAILURE - KEY NOT ESTABLISHED.
Table 333 defines the response data for Key-Format 000101b.
Table 333 — REPORT KEY</data format (with KEY format = 000101b)
Bit 7 6 5 4 3 2 1 0
By

0 (MSB) REPORT KEY Data Length (06h)

1 (LpB)

2 Reserved

3 Reserved

AUTHENTICATION SUCCESS FLAG

0 Reserved

1 Reserved

2 Reserved

3 Reserved Success

Flag
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Table 334 defines the response data for Key Format 001000b.

Table 334 - REPORT KEY data format (with KEY format = 001000b)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) REPORT KEY Data Length (06h)
1 (LSB)
2 RPC Scheme
3 Reserved
RPC State

0 Type Code # of Vendor Resets Available # of UserACVoar;lt;gIlI:d besets
1 Region Mask
2 RPC Scheme
3 Reserved

RPC Scheme specifies the type of Region Playback Controls being’used by the Logical Unfit.

Typle Code field (see Table 335) specifies the current state ‘ofthe Regionalization Process

Table 335 — Type code field definitions

ype Name Definition

ode

00 NONE No Logical Unit region.

01 SET Logical Unit_region is set.

10 LAST CHANCE Logical UnitRegion is set. Additional restrictions required to make a change.
Logical UnitRegion has been set permanently, but may be reset by the

11 PERM .
vendor if necessary.

# off Vendor Resets Available is a count down counter that indicates the number of times fthat
the [vendor can reset the'region. The manufacturer of the Logical Unit sets this value to 4 [and
the |value is decremented each time the vendor clears the Logical Unit's region. When [this
valye is zero, the vendor can no longer clear the drive’s region.

# of User Controlled Changes Available is a count down counter that indicates the numbgr of
timgs that the’user can set the region. This value is initially 5.

Thel Region Mask returns a value that specifies the Logical Unit Region in which the Logical
Uni ib iUbdibUl. OIIL/U “IU LUgibdi Ullii RCgiUII ildb bUUII DUt, tiIU LUgibdi Ullii bild“ IUU iUbdted
in only one region. Each bit represents one of eight regions. If a bit is cleared in this field, the
disc can be played in the corresponding region. If a bit is set in this field, the disc cannot be
played in the corresponding region.
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RPC Scheme specifies the type of Region Playback Controls being used by the Logical Unit,
see Table 336.

Table 336 — RPC scheme field definition

RPC scheme RPC name Definition
00h Unknown Logical Unit does not enforce Region Playback Controls (RPC).
01h RPC Phase || Logical Upit region shall adhere to this standard and all requirements of
the CSS license agreement concerning RPC.
ZIN 0 rrhn nesclived

Table 337 describes errors that may occur during the operation of the command or-which
caupe a CHECK CONDITION status to be reported.

Table 337 — Recommended errors for REPORT KEY comm@and

may

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3

6.1

The

29 RESERVE TRACK command

RESERVE TRACK Command (see Table 338) allows reservation of disc space f¢r a

track. A PMA entry for the track shall be either written or cached for writing prior to fisc
remloval.
Table 338 — RESERVETRACK command descriptor block
Bit 7 6 5 4 3 2 1 0

Byte

0 Operation Code (53h)

1 Reserved

2 Reserved

3 Reserved

4 Reserved

5 (MSB)

6 Reservation

7. Size

8 i=12))

9 Control byte

The Reservation Size field contains the number of user blocks desired for the track
reservation. The actual number of blocks allocated shall be according to the Write Parameters
Mode Page. For DVD, track reservation size shall be determined by the settings of the Write
Parameters mode page, see Table 339. For CD, the PMA start time shall reflect the
appropriate pre-gap, as determined by the previous track’s mode and the settings of the Write
Parameters mode page. Table 339 specifies the PMA stop time and specifies the Track

sizing.


https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

— 254 — 14776-362 © ISO/IEC:2006(E)

Table 339 — Track reservation sizing (CD)

Write parameters
Mode page PMA stop time
Write type value

CHECK CONDITION status is returned and sense is set to ILLEGAL REQUEST,

Session-at-once COMMAND SEQUENCE ERROR.

Reserves the number of user blocks specified. The PMA stop time shall be

Track-at-once PMAStart + ReservationSize + 2.

Variable Packet Reserve behaves as in track-at-once.
ReservationSize N .
Set p = ——————— packets, where packet size is taken from the~Write
PacketSize
. Parameters Mode Page. If p is an integer, then the reservation js,\performed
Fixgd Packet and the PMA stop time shall be PMAStart + (PacketSize~* “7) x p|- 5.

Otherwise, the reservation is not performed, CHECK CONDITION status is
returned, and sense is set to ILLEGAL REQUEST, INVALIDyFIELD IN QDB.
Enough space for reservation size user data packets shall;b€e reserved.

Table 340 — TRACK reservation sizing (DVD)

Write parameters
Mode page

Write type value Reserved.track size

Reserves the number of user blocks specified. The Reserved Track shall be
Disg-at-once ReservedTrackSize = ReservationSize where ReservationSize is a value [that
is specified in the CDB

Reserves the number of usér blocks specified. The Reserved Track Size $hall
be

ReservationSize + (NWA OFh)
PacketSize

ReservedTrack = 162%,Ceil [ } — (NWA OFh) +16

Incremental

where ReservationSize is a value that is specified in the CDB. NWA is a Next
Writable Address of invisible Track. » means mathematical AND. +16 me¢ans
BSGLL.

NOTE Ceil (x) returns the least integral Value greater than, or equal to, x.

If the last track, defined' in the PMA/RMA, is N, then the invisible track is assigned track
nurlber N 1. A track shall only be reserved from the beginning of the invisible track. After|the
resg¢rvation is done; the track number given to the new track is the current track number of the
invisible track. Thenumber of the invisible track is increased by one following a reservation.

—

For|CD, if theCReservation Size is smaller than four seconds, excluding pre-gap length,|the

Logjcal Unit'shall return CHECK CONDITION status.

For| DVD, the actual reserved size shall be raised to ECC block unit by the device. If
Reservalion Size field is sef o 0, no reservalion is done by device and shall noi be
considered an error.

Reserving shall be allowed when the last track is invisible. When the last track is not invisible,
Reserving shall generate a CHECK CONDITION status, ILLEGAL REQUEST, COMMAND
SEQUENCE ERROR.
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For DVD, maximum reserved Tracks that can be reserved are limited to two at the same time.
Attempting to reserve Track when two Empty/Partially recorded reserved tracks are already
reserved, the command shall be terminated with CHECK CONDITION status, the sense key
set to ILLEGAL REQUEST and the additional sense code set to NO MORE RESERVATION IS
ALLOWED.

Attempting to reserve Track when the remaining ECC blocks in the RMA are less than three,
the command shall be terminated with CHECK CONDITION status, the sense key set to
MEDIUM ERROR and the additional sense code set to RMA/PMA IS FULL. Three RMD blocks
are required for reservation, Track closure and Session closure.

For|CD, Reserving a track when the Write Type is set to packet (see Table 124) shall\cquse
the [TDB (Track Descriptor Block) to be written.

Table 341 describes errors that may occur during the operation of the command ;or which pnay
caupe a CHECK CONDITION status to be reported.

Table 341 — Recommended errors for RESERVE TRACK command

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3
Write Errors Table A.4

6.1.30 SCAN command

Thel scan command requests a fast-forward or fast-reverse scan operation starting from|the
Scan Starting Address. The Logical .Unjt shall respond to this command by scanning all|the
way to the end of the last audio trackion the media.

Likg the PLAY AUDIO command, the SCAN command shall terminate the scan at the [last
auiio track or upon receiptof a STOP PLAY/SCAN command. Upon receipt of the STOP

PLAY/SCAN command the“Logical Unit shall set the current address to the last addresp of
data read from the media by the scan operation. Subsequent Audio Play commands ghall
caupe the Logical Unityto begin playing at the location’s last output by the SCAN command. If
the |Logical Unit receives a PAUSE/RESUME Command with the resume bit clear, the Logical
Unif shall pause.\After that, if the Logical Unit receives a PAUSE/RESUME Command with| the
resnlAme bit setsthe Logical Unit shall resume audio play, not scan, from the address where the
audjo pause.occurred.

If tHelkogical Unit receives a SCAN command during play or pause, the Logical Unit shall $top

I \ ol £ o
playorpauseanaperrornocalT:

If the Logical Unit encounters a data track, it shall terminate the scan.

Upon receipt of a READ SUB-CHANNEL Command during scan, the Logical Unit shall return
an Audio Status of 11h (Audio Play operation in Progress).

The Initiator is required to issue PLAY AUDIO command immediately following a STOP
PLAY/SCAN command to resume the play audio operation at normal speed.
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Bit 7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (BAh)
1 Reserved Direct Reserved RELADR
2 (MSB)
3 Scan Starting Address Field
4
5 (LEB)
6 Reserved
7 Reserved
8 Reserved
9 Type Reserved
10 Reserved
11 Control
If the DIRECT bit is set to zero, the Logical Unit shall perform- a_fast-forward scan operatiop. A
DIRECT bit of one causes a fast-reversed scan operation.
Thel RELADR bit shall be set to zero.
Thel Scan Starting Address specifies the address-at that the audio fast scan operation ghall
begjn. The Type field Table 343 specifies the.format of the address contained in the Scan
Starting Address Field. Table 343 defines theftype field bits.
Table 343 &, Type field bit definitions
7Bti;ss Address type
00 Logical block address format
01 MIN, SEC, and FRAME format (MSF)
1,0 Track Number (TNO) format
11 Reserved
With a Type. field of 00h the Scan Starting address field specified in command bytes 2 — 5|are
defiped in\Table 344.

Byte

Bit

(MSB)

Scan Starting Logical Block Address Field

albd|lw|N

(LSB)
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With a Type field of 01h, bytes 2 to 5 specify the MSF address of the starting sector. See

Table 345.

Table 345 — Scan starting address format — MIN, SEC, FRAME format

Bit 7 6 5 4 3 2 1
Byte
2 Reserved
3 CD-Absolute Time (MIN)
Z TD-ADbsolute TTme (SECT)
5 CD-Absolute Time (FRAME)

Thel MIN, SEC and FRAME fields specify the relative running time from the beginning of]
disq. The MIN field has a range of 00d to 99d (00h to 63h). The SEC field.ranges from
to 59d (00h to 3Bh). The FRAME field has a range of 00h to 74d (00h to,4AHh). All MSF fi

shall be binary.

the
00d
blds

With a Type field of 10h, bytes 2 to 5 specify a starting address/of-a specific Track Number
(TNO). See Table 346.

Table 346 — Scan starting address format-track number (TNO)

Bit 7 6 5 4 3 2 1
Byte
2 Reserved
3 Reserved
4 Reserved
5 Track Number

Thel track number field specifies_the track number in binary at which the scan operation
begjn. This field has a range:0f01h to 63h.

Scanning is a repeatediplay and jump operation. An example is the following implement

will

tion

of forward and reverse'scan that will provide good quality sound: Forward scan — Play six [CD-
DA plocks and then jump 190 CD-DA blocks in the forward direction. Reverse Scan — play six
CD{DA blocks and-then jump 150 CD-DA blocks (from the last block of the six) in the reverse

direction.

Table 347 describes errors that may occur during the operation of the command or which

caupela,CHECK CONDITION status to be reported.

ay

Table 347 — Recommended errors for SCAN operation

Error Reference
Deferred Errors A1
General Errors Table A.2
Media Access Errors Table A.3
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6.1.31 SEND CUE SHEET command

6.1.31.0 General

A Session-at-once recording is written beginning with the Lead-in and continuing through the
Lead-out. Only user data will be sent with the write commands, so a guide structure is
required by the Logical Unit in order to control the recording process. This guide structure is
called the cue sheet. The cue sheet is constructed in the Initiator and sent to the Logical Unit.

Table 348 — SEND CUE SHEET command descriptor block

Bit 7 6 5 4 3 2 1 0

Byte

0 Operation Code (5Dh)

1 Reserved

2 Reserved

3 Reserved

4 Reserved

5 Reserved

6 (MSB)

7 Cue Sheet Size

8 (LBB)

9 Contral byte
Thel Cue Sheet Size parameter is the numberof bytes in the cue sheet to be sent to|the
Logijcal Unit. The entire Cue Sheet shall bgsréceived by the Logical Unit prior to beginning|the
write process. If the Logical Unit cannot accept and buffer the entire cue sheet, then CHECK
CONDITION is returned and sense is set'to ILLEGAL REQUEST, INVALID FIELD IN CDB.
If tHe Write Parameters Mode Page does not have Write Type set to Session-at-once , then
CHECK CONDITION status ,s-returned and sense key is set to ILLEGAL REQUHST,

CO

If th
she

6.1,
The

sha
the

MMAND SEQUENCE ERROR.

e Write Mode in the\Write Parameter Mode Page, is changed from session at once, th
et may not be available.

31.1 CUE/SHEET FORMAT

Cue-Sheet contains information required to specify the layout of a disc to be written
| bessent to the Logical Unit via the SEND CUE SHEET command before writing dat

e Q

and
A to

disc.

The

Cue Sheet format is shown in Table 349.

Table 349 — Cue Sheet format

Byte number Cue sheet data

0 Mixture of

Information of absolute disc location, catalog Code and ISRC
(m-1)x8 (total m lines)
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If the Catalog Code is to be recorded, it shall be described at the beginning of the Cue sheet.

If the ISRC is to be recorded, it shall be described immediately preceding each Track’s
information in the Cue Sheet.

For the Cue sheet, the Lead-out start time shall be the last entry.

6.1.31.2 Information of the absolute disc location
6.1.31.2.0 General
Thel Logical Unit writes a disc according to this information. This information defines|the
follgwing parameters.
a) [Generation of Sub-channel P and Q channel.

b) |Format and block size of the data transferred by the WRITE command.

Table 350 — Sample CUE SHEET
DATA
Byte number CTL/ADR TNO INDEX FORM SCMS ABSOLUTE TIME
MIN SEC FRAME

00 (Lead-in) 01h °® 00h 00h *® 01h © 00h 00hm *® 00h ® 00h ®
08 (TNO:01) 01h 01h 00h 01h 00h 00h 00h 0dh
10 (TNO:01) ° 01h 01h 01h 00h 00h 00h 02h 0gh
18 (TNO:02) 01h 02h 00h CO0h 00h 07h 29h 71h
20 (TNO:02) 01h 02h 01h COh 00h 07h 31h 71h
28 (TNO:03) 01h 03h 01hH COh 00h 14h 18h 03h
30 (TNO:04) ° 41h 04h 00h 10h 00h 19h 06h 63h
38 (TNO:04) 41h 04h 01h 10h 00h 19h 09h 64h
40 (TNO:05) ° 41h 05h 00h 11h 00h 27h 37h 1Qh
48 (TNO:05) 41h 05h 01h 10h 00h 27h 40h 1Qh
50 (TNO:06) 01h 06h 00h 01h 80h ' 38h 53h 23h
58 (TNO:06) 01h 06h 01h 00h 80h ' 38h 55h 23h
60 (Lead-out) 01h® AAh 01h ° 01h ® 00h 56h 37h 44h
a  RAlways zero forLead-in except when DATA FORM is set to 41h.

b IThe first infornation track on a disc is preceded by a pause encoding of 2 s to 3 s. (If the first track is a Data

rack, this\track does not contain pause encoding, but always contains a "pause" of 2 s of pre-gap).

¢ RAlways 01h for Lead-out.

d  Pre-gap.

e +the—tead-eut—area—the-BATAFORM-shalbe-ere—Fertoad-r—BAFAFORM-shal-be—either84+h-er4 h.

The control mode of the first track is specified. All data for both Lead-in and Lead-out shall be generated by

the Logical Unit except if DATA FORM 41h is selected for the Lead-in.
Copy.

This information is composed of data units of 8 bytes (1 line). The information consists of
three parts, as follows:

a)
b)
c)

the Lead-in area containing only one data unit;
the Program area containing data units;
the Lead-out area containing one or more data units.
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The data units in Program Area and Lead-out area are in Absolute Time order from the start
time of index = 0 of the first track of the session.

Each data unit of Program area and Lead-out area indicates that the value of each field
(CONTROL, TNO, X, DATA FORM or ZERO) changes at the time shown in ABSOLUTE TIME
field.

Table 351 — Cue sheet data

CTIL/ADR INO INDEX DATA SCMS ABSOI UTE TIME
Min Sec Frame
01h 02h 01h COh 00h 07h 31h 71h
01h 03h 01h COh 00h 14h 18h 03h

Thel above data unit indicates that the value of TNO changes from 02 10,03 when ABSOLUTE
TIME is 14/18/03 MSF.

6.1.31.2.1 Control/address field

Thel CTL/ADR byte contains the Control field in the uppér 4 bits and the ADR in the Iqwer
4 bits. Refer to Table 352.

Table 352 — CTL/ADR byte

7 6 5 4 3 2 1 0

CTL Field ADR Field

6.131.2.2 CTL field (upper 4 bits)

Thel CTL (Control) field contains 4 bits that define the kind of information in a track. [The
defipition is shown in Table"353.

Table 353 — Control field

Bit 7 Bit 6 Bit 5 Bit 4 Definition
0 0 X 0 2 audio channels without pre-emphasis
1 0 X 0 4 audio channels without pre-emphasis
0 0 X 1 2 audio channels with pre-emphasis of 50/15 us.
1 0 1 4-audio-channols-with-pro—omphasts-of-50/4-5—6-
0 1 X 0 Data track
X X 0 X Digital copy prohibited
X X 1 X Digital copy permitted

The bits of the Control field (except for the copy bit) shall only be changed during an actual
pause (Index = 00) of at least 2 s and during Lead-in area.
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Table 354 defines the codes found in the ADR Field

Table 354 — ADR field

Bit 3 Bit 2 Bit 1 Bit 0 Definition
0 0 0 1 Start time at TNO/IDX
0 0 1 0 CATALOG CODE
0 0 1 1 ISRC CODE

Al

Corltrol shall be the same for each entry associated with a particular track except for first

of pre-gap.

6.1)31.2.4 TNO

Thel TNO field indicates track number expressed in hexadegcimal. Each track has a minin

bther codes are reserved for future use.

length of 4 s, not including the pause length preceding the track.

6.1,31.2.5 INDEX field

Thelindex number expressed in hexadecimal. The'Logical Unit supports only 00h to 63h.

6.1.31.2.6 DATA FORM

Table 355 defines the data form byte:

Table 355 — Data form byte

7

6

4

3 2

Data Form of SUb-

channel

Data Form of Main Data

6.131.2.7 SCMS (serial copy management system)

Bit |/ ofidata form of 1 indicates that Copy bit of CONTROL field alternates for Serial G
Management System (see Table 356). The other 7 bits (Reserved) are zero. This b

part

num

opy
tis

effective 1t COpYy DIt or the Lontrol Lode Is Zero.

Table 356 — SCMS byte

7

4

3 2

Alternate
Copy bit

Reserved
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6.1.31.2.8 DATA FORM OF MAIN DATA

The DATA FORM OF MAIN DATA field specifies the format of the main data to be sent by a

WRITE command to write on the disc. Currently available data formats are
a) CD-DA,

b) CD-ROM mode 1,

c) CD-ROM XA and CD-I.

For|Lead-in and Lead-out area data are generated automatically except if DATA FORMAs| set
to 41h.
6.1{31.2.9 CD-DA data form
Figure 29 — CD (CD-DA) defines a CD-DA Data Form for one frame.
Data form Data of one frame Data size
00h 2352 2352
01h 2 352 0
Figure 29 — CD (CD-DA)
Thel CD-DA data format, given in Table 357, is as follows:
Table 357 — CD-DA data format (1 sample)
Bit 7 6 5 4 3 2 1 ¢

Byte|
n*4 4 0 (LCh) L7 L6 L5 L4 L3 L2 L1 Lp
n*4 4 1 (LCh) L15 LA L13 L12 L11 L10 L9 LB
n*4 42 (RCh) R7 R6 R5 R4 R3 R2 R1 RO
n*4 4 3 (RCh) R15 R14 R13 R12 R11 R10 R9 Ri8

n=40, 1, to 587
1 Sefond = 75 Frames
1 Hrame = 588 8amples
1 $ample_=\4-bytes (16 bits L, RCh)
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6.1.31.2.10 CD-ROM mode 1 form

Figure 30 — CD-ROM mode 1 defines the form for CD-ROM mode 1.

- 263 -

Data Sync/ EDC/ECC Data
Data of one frame .
form header area size
10h 160 2 0482 288P 2048
11h 16¢ 2 0482 288¢ 2 352
12h 16b 2 048¢ 288b 2048
14h 16b 2 048b 288b 0

Read Buffer: The data is sent by the Initiator.

Generate Data: The Logical Unit generates the data in this area. The Initiator shall not/ send
the data for this area. All sectors in the program area shall have an associated write,~even if
all data for the sector is to be generated by the drive. Zero bytes shall be transferred’for such

sectors.

Ignore Buffer: The Logical Unit receives the data for this area from the Initiater 'with Write
command. However, the Logical Unit ignores the data and generates data for this area.

6.131.2.11 CD-ROM XA, CD-l form

Figure 30 — CD-ROM mode 1

Figlllre 31 — CD-ROM XA, CD-I defines the form for GD-ROM XA, CD-I.

iata Sync/ Sub Nta of one frame EDC/ECC Datp
rm header header area sizd
POh Form 1 16° 8d 2 0482 280° 2 336
Form 2 16° 8d 2 3242 4¢ 2 336
D1h Form 1 16° 82 2 0482 280° 2 35
Form 2 16° 84 2 3242 4¢ 2 35
D2h Form 1 16° 8a 2 048° 280 ° 2 336
Form 2 16° 8d 2 324° 4¢ 2 336
D3h Form 1 16° 8a 2 048° 280° 2 35
Form 2 16° 8d 2 324° 4¢ 2 35
D4h Form\1 NA NA NA NA NA|
Form 2 16° 8b 2 324 4b 0
a8 |Read.Buffer: The data is sent by the Initiator.
b |Geherate Data: The Logical Unit generates the data in this area. The Initiator shall not send the data for fhis
ared. All sectors in the program area shall have an associated write, even if all data for the sector is to| be

generated by the drive. Zero bytes shall be transferred for such sectors.

Ignore Buffer: The Logical Unit receives the data for this area from the Initiator with Write command.

However, the Logical Unit ignores the data and generates data for this area.

Figure 31 — CD-ROM XA, CD-I

Reserved Area: The Reserved Area contains 4 bytes that are reserved for quality control
during the disc production process. In case of Generate Zero, the Logical Unit generates zero
data of 4 bytes for this area.
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6.1.31.2.12 CD-ROM mode 2

Figure 32 defines the form for CD-ROM mode 2.

Data Sync/ Data of one frame D.a\ta
form header size
30h 16° 2 3362 2 336
31h 16¢ 2 3362 2 352
32h 18b 2. 323/C 2336
33h 16° 2 336°¢ 2 352
34h 16° 2 336° 0

2 Read Buffer: The data is sent by the Initiator.

Generate Data: The Logical Unit generates the data in this area. The Initiator shall
not send the data for this area. All sectors in the program area shallyh@ve an
associated write, even if all data for the sector is to be generated by, the drive.
Zero bytes shall be transferred for such sectors.

Ignore Buffer: The Logical Unit receives the data for this area,from the Initiator
with Write command. However, the Logical Unit ignores the .data’ and generates
data for this area.

Figure 32 — CD-ROM Mode 2

6.1./31.3 Data form of sub-channel

Thel DATA FORM OF SUB-CHANNEL (see Table 358) field specifies the format of the Sub-
chahnel data stored in the inner buffer by WRITE command to write on the disc.

Table 358 ~Data form of sub-channel

Data form
Bit 7 Bit 6 Data of one frame Data size
0 0 96 * (see NOTE 1) 0
0 1 96 * (see NOTE 2 96
1 0 Reserved
1 1 24 Pack? 24 Pack? 24 Pack? 24 Pack? 96

NOTE 1 Generate zero data
NOTE 2 RAW Data

8 PACK DATA, Initiator sends packed data. The Logical Unit writes R-W. The Logical

UnitTatcutatesandoverwrites ECCamd PETrtormis Illl.b‘lledVillg 10T €dCIT FAUN.

NOTE When this Data Form of Sub-channel is selected, along with 01h Data Form of Main Data, this indicates
that there will be an attempt to write Raw P-W Sub-channel data in the Lead-in. Absolute Time field should be set
with the start address of the Lead-in, that can be read via a READ TRACK command for track 0. In this case, the
Data Block Type of the Write Parameters Mode Page should be set to 2, 3 or 4.

The Sub-channel data is placed at the end of each Frame of main data. Figure 33 shows the
relationship of Main Data and Sub-channel data.


https://iecnorm.com/api/?name=6ade4b0e0adec822516a3e40b9c24ef7

14776-362 © ISO/IEC:2006(E) - 265 -

The P and Q Sub-channel information contained within the Sub-code Data shall be igno
Thel P and Q Sub-channel information is generated by the Logical Unit '‘and based on

con

6.1

Thel time shown at Min, Sec and Frame gives the changing-point of the CONTROL, TNO
DATA FORM or SCMS field. These values are given in absolute time scale.

6.1

The Session Format is used for the identification)of the type of disc. Refer to Table 319.

6.1.31.6 Pre-gap

If a

nunjber of CD-ROM changes, this_Data track starts with an extended pre-gap. A pre-ga
plaged at the head of a Data tfack and also belongs to the Data track. A pre-gap does

con

An
min

The second part Has a minimum of 2 s data and this data track is encoded according to
same data structure as the other parts.

6.1,

If a

j31.4 Absolute time

[31.5 Session format

Main Data (2352) /I\
1 frame
Subcode Data (96) \|/

Main Data (2 352)

Subcode Data (96)

AALRLTE.

[y £ oo o <l
oatgransSrerret oy vy commana

Figure 33 — Location of Sub-channel Data

fent of the cue sheet.

Data track is preceded by a different mode of track (such as an audio track) or if the m

fain actual user data. Thepre-gap is encoded as “pause.”

extended pre-gap .shdivided into two parts. The first part of the extended pre-gap ha
mum of 1 s of data~and is encoded according to the data structure of the previous tr

31.7_Post-gap

Data track is followed by another kind of track (such as an audio track), this Data t

red.
the

ode
p is
not

s a
hck.
the

ack

end

S with a post-gap. A post-gap Is placed at the end of a Data track and is part of the

ata

Track. A post-gap does not contain actual user data. The minimum length of post-gap is 2 s.
The Logical Unit does not perform any action for a Post-gap.

6.1.

31.8 Media catalog number

Table 359, Catalog Number, indicates the catalog number of a disc. The number uses
UPC/EAN-code (BAR coding). If no catalog number is used, it shall be omitted. The format is

as f

ollows:
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Table 359 — Media catalog number (N1..N13)

iBLRI Catalog number

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
02h N1 N2 N3 N4 N5 N6 N7
02h N8 N9 N10 N11 N12 N13 00h

NOTE The format of the data recorded in the Sub-channel area is not identical to that specified in
the Write Parameter Mode Page.

N1-N13 Catalog Number

6.1,

Tab
trac
Cus

Tab
cau

CTL: 4 bits are zero.
ADR: 0010b
Catalog Number: 13 BYTES

31.9 ISRC
le 360, ISRC (International Standard Recording Code), is a codepthat is given to CD
ks. If no ISRC is used, it shall be omitted. If a track has no ISRC, it is not written in
Sheet.
Table 360 — ISRC (11..112)
CTL/ . .
ADR ISRC (International Standard Recording Code)
byte 0 byte 1 byte 2 byte 3 byte 4 byte 5 byte 6 byte 7
x3h TNO 11 12 13 14 15 16
x3h TNO 17 18 19 110 111 112
NOTE The format of the data recorded in\the Sub-channel area is not identical to that specified in
the Write Parameter Mode Page.
CTL: 4 bits of Control code are the same as that of disc location of the specified track
ADR: 0011b
TNO: Track number in HEX.
12 letters ISRC (On the CueSheet, 11-112 shall be described by valid graphic characters according
to ISO/IEC 646:1991. See this table for valid codes.
11-12: Country Code
13-15: Owner Codge
16-17: Year of récording
18-112: SeriakNumber
le 36-describes errors that may occur during the operation of the command or which

s5e/a°CHECK CONDITION status to be reported.

DA
the

may

Table 361 — Recommended sense key, ASC and ASCQ SEND CUE SHEET command

Error Reference
Deferred Errors Table A.1
General Errors Table A.2

6.1.32 SEND DVD STRUCTURE command

6.1.32.0 General

The SEND DVD STRUCTURE command (see Table 362) provides a means for the Initiator to

tran

sfer DVD STRUCTURE data to the Logical Unit.
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Table 362 — SEND DVD STRUCTURE command descriptor block

Bit 7 6 5 4 3 2 1 0
Byte

0 Operation Code (BFh)

1 Reserved Reserved

2 Reserved

3 Reserved

4 Reserved

) Reserved

6 Reserved

7 Format

8 (MSB) Structure Data Length

9 (LBB)

10 Reserved

11 Control
Thel Format field (see Table 363) indicates the type of information to be sent to the deyice.
When the device/media does/do not support the specified format code, the command shall be
terminated with a CHECK CONDITION. The sense key shall be set to ILLEGAL REQUEST

and

the additional sense code set to INVALID FIELD IN CDB.

Table 363 — Format field definition

Format code Data Description
00h to 03h Reserved
04h User Specific Data Send User Specific Data to the RMD cache
05h CGMS, CPM Send data to CPR_MAI in data area cache (CPM, CGMS)
06h to OEh Reserved
OFh Timestamp Send Timestamp data to the RMD cache
10h to 2Fh Reseryed
30h Disc Gontrol Block Send a Disc Control Block
31h to FFh Reserved

The

The

DVD-R dévice shall implement the cache memory for DVD STRUCTURE data.

cached RMD can be read by using the READ DVD STRUCTURE command.

The Structure Data Length Tield speciiies the length in bytes o the DVD STRUCTURE data to
be transferred from the Initiator to the Logical Unit after the CDB is transferred. A Structure
Data Length field of zero indicates that no data shall be transferred. This condition shall not
be considered an error.
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6.1.32.1 User specific data

Table 364 defines the response data format for User Specific Data, Format code 04h

Table 364 — SEND DVD STRUCTURE data format (format code = 04h)

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB) DVD STRUCTURE Data Length

1 (LSB)

2 Reserved

3 Reserved

DVD-R User Specific Data
0 (MSB)
User Specific Data

4047 (LEB)

Thel DVD STRUCTURE Data Length field specifies the lengthin\bytes of the User Spegific
Datp to follow. A DVD Structure Data Length field of zero indi¢ates that no User Specific Data
shall be transferred. This condition shall not be considered an’error.

Thel User Specific Data field contains user specific data: This data shall be used to specify| the
RMD Field 2, and when writing Lead-in the contents. of this field shall also be written in Disc
manufacturing information field of Lead-in or Border-in.

6.1[32.2 Copyright management information

Table 365 describes the response dataformat for Copyright Management Information, foqmat
codp 05h.

Table 365 — SEND DMD STRUCTURE data format (format code = 05h)

Bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) DVD STRUCTURE Data Length
1 (LBB)
2 Reserved
3 Reserved
Copyright Management Information in data area
0 CPM | Reserved ! CGMS ! Reserved
1 Reserved
2 Reserved
3 Reserved

The DVD STRUCTURE Data Length field specifies the length in bytes of the Copyright
Management data to follow. A DVD Structure Data Length field of zero indicates that no
Copyright Management data shall be transferred. This condition shall not be considered an
error.
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