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9.0 Packet Commands for C/DVD Devices

9.1 Packet Command Implementation Requirements

The first byte of all Command Packets shall contain an operation code as defined in this Specification. This specification
is broken down into separate sections. This section describes all commands that are generic to all C/DVD Logical Units.
There are separate sections for commands specific to DVD and CD media only.

9.1.1 FLUSH CACHE Command

The FLUSH CACHE command ensures that logical blocks in the cache memory, have their most recent data value
recorded on the physical medium. If a more recent data value for alogical block exists in the cache memory than on the
physical medium, then the logical blocks from the cache memory shall be written to the physical medium. Logical
blocks are not necessarily removed from the cache memory as a result of the cache flush operation.

Note that this command does not make use of the range allowed in the SYNCHRONIZE CACHE, SCSI version of this
command. This definition replaces the definition in the SCSI Standard.

Table 27- FLUSH CACHE Comuand
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The Immediate bit shall be reserved and not used. As the only method to report errors from the flush operation when the
immediate type operation is used would be to use deferred errors, this feature shall not be supported by Logical Units
that comply with this specification.

The Logical Block Address and the Block Count field shall not be used and are reserved.
This command is Mandatory for aLogical Unit that is capable of writing to the medium.
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Table 25 - Rocommended Sonso Koy, ASC and ASCY for Flush Cacle Conanand Errors
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9.1.2 GET EVENT STATUS NOTIFICATION Command

The Get Event Status Notification Command requests the logical unit to report event(s) status(es) as specified in the
Notification Class field and provides asynchronous notification. Two modes of operation are defined here. They are
polling and asynchronous modes.

In polling mode, the host will issue Get Event Status Notification commands at periodic intervals with an IMMED
(immediate) bit of 1 set. The target shall complete this command with the most recently available event status requested.
Thelogical unit shall support polling mode.

In asynchronous mode, the host will issue a single Get Event Status command with an IMMED (immediate) bit of 0
requested. If the Logical Unit supports Asynchronous event status notification (through tagged queuing) the model
outlined here shall be used. If the Logical Unit does not support Asynchronous Mode, the command shall fail as an
illegal request.

When Asynchronous Event Status reporting is supported, the target shall not complete a Get Event Status command
with an IMMED bit of 0, until a change in event status of the requested class occurs. The target shall complete the Get
Event Status Notification Command as soon after the event occurs as possible. It will report the event as outlined bel ow.

Note: Only one class of event per Get Event Status Notification Command shall be reported. The priority of event reporting
shall be by event Class number. The lower the class number, the higher the priority.

This command shall not return a Unit Attention check condition.
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Table 29 GET EVENT STATYUS NOTIFICATION Commmd
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Notification Class Request field requests the logical unit to report event(s) from the event classes listed requested in this
field.

Table 36 - Notification Class Reuost
Defirntom

F

Eezeived

Reserwed

Fower Maagamerk Clazz Events
Beserved

Hedia Staus Class Events
Fezerwed

Device Buzy Clas

Eezeived

=3 O o W LN [y | O

Note: abit field of all 0’'sindicates that the target should immediately complete this command indicating No Event, and shall
list the supported event class in the Event Buffer header. This Method shall be used to determine which event classes a L ogical
Unit supports

If aLogical Unit does not support any of the requested event classes, the Logical Unit shall terminate the command
successfully, returning only the Event Data Header, and indicating a returned Class of O.

Host Software that manages media event status, may or may not be linked to other software that manages power states
This notification field provides a way that power and media event status notifications can be independently managed by
the responsible software. If a driver manages media, power management and Busy Device events, the driver can issue
this command with notification field set to 0101010b to request the logical unit to report both power and media events.
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Fable 32 - Event Status Header
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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 data following the data length field.

Notification Class field specifies the class of notification by number: NEA If this bit is set, it indicates that there are no
events available in the requested Notification Class(es).

Table 37 - Notificaton Class Field
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Supported Event Classes field specifies the event classes that the Logical Unit supports as per the Notification Class
Field of section Table 30 -, "Notification Class Request”, on page 92. If a Feature is supported, the corresponding bit
shall be set to one.

Table 34 - Powar Mmagement Stotns Class Rotwrned Dala
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Power Event field reports the current change in the power status. Thisfield is set to a new power event if achangein
power state occurs.

Upon reporting the current power status change to the host, this field is reported to Oh on the subsequent Get Event
Status Notification commands until a new change in 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 35 - Power Bvent Fornet
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Table 36- Power Status Forms
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The Power Status field shall be set to 3h (Standby) by a hard reset, power-on reset or Device reset (issued from Sleep
state).

Table 27- Medio States Class Fetnrned Dalo
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Table 38 - Medio States Fornret
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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, thisfield shall be reserved.

The slot numbers shall be as defined in the GET MECHANISM STATUS Command.
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Table 29 - Device Busy Stains Class Rotnrned Do
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Table 4% - Device Busy Event Formm
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Tabla 41 - Device Busy Stans Format
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This type of event is usable in two environments. Thefirst isin a queued environment. The MESN command may be
issued in a non-immediate mode prior to executing commands or in the immediate mode while commands are being
executed. 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 anorma 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 MESN
command should precede any command that may time out.

If an MESN command with the Device Busy class bit set is queued, the device shall complete the command after atime-
out as defined in the time-out section has occurred. However, instead of generating a unit attention, the only action isto
complete this command. If this event is to be used via polling in the immediate mode, the host should disable the device
time-outs.

If Report Status Notification is not supported or not enabled, the Logical Unit shall return CHECK CONDITION (Sense
Key 05 ILLEGAL REQUEST, Sense Code 24 INVALID FIELD IN COMMAND PACKET).

If the IMMED hit is set to one, and if there is no Event to report the command shall return good status.

If the IMMED bhit is set to zero (and the Logical Unit supports tagged command queuing) and if thereis NO event to
report, the GET EVENT STATUS NOTIFICATION command shall be queued by the target until there is an Event to
report.

If the IMMED hit is set to zero and the target DOES NOT support tagged command queuing, the target shall return
CHECK CONDITION (Sense Key 05 ILLEGAL REQUEST, Sense Code 24 INVALID FIELD IN COMMAND
PACKET).
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Table 42 - Recowmmended Sense ey, ASCand ASCQ for Ot Event Simus Notificaion Command
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9.1.3 INQUIRY Command

The INQUIRY command requests that information regarding parameters of the C/DVD Logical Unit be sent to the Host
Computer. An option allows the Host Computer to request additional information about the C/DVD Logical Unit.

Table 47 - INQUIRF Coumnand
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The INQUIRY command shall return CHECK CONDITION status only when the C/DVD Logical Unit cannot return
the requested INQUIRY data. The INQUIRY data should be returned even though the peripheral Logical Unit may not
be ready for other commands.

If an INQUIRY command is received with a pending unit attention condition (i.e. before the C/DVD Logical Unit
reports CHECK CONDITION status), the C/DVD Logical Unit shall perform the INQUIRY command and shall not
clear the unit attention condition.

The Enable Vital Product Data (EVPD) hit is not used by C/DVD Logical Units and shall be reserved. Asthe EVPD bit
shall be set to zero, the Page Code field is not used and shall be reserved.

The Command Support Data (CmdDt) is used to request the Logical Unit return the command support data specified by
the operation code field. This capability is not used by C/DVD Logical Units. If thisbit is set to one, the logical Unit
shall return CHECK CONDITION status with the sense key set to 05h ILLEGAL REQUEST and an additional sense
code of 24h INVALID FIELD IN CDB.

The INQUIRY data should be returned even though the Logical Unit is not ready for other commands. To minimize
delays after a power on or hard reset, the standard INQUIRY data should be avail able without incurring any media
access delays. If the Logical Unit does store some of the INQUIRY data on the media, it may return zeros or ASCII
spaces (20h) in those fields until the data is available from the media.

9.1.3.1 Standard INQUIRY Data

The standard INQUIRY data contains 36 required bytes, followed by a variable number of vendor-specific parameters.
Bytes 58 through 95, if returned, are reserved for future standardization.



Doc No. 97108R0O

Table &4 - INQUIRY Data Format
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The device type fields identifies the Logical Unit. It is defined in "Table 45 - Peripheral Device Types' on page 98.

9.1.3.2 Using the INQUIRY Command

The INQUIRY command may be used by a Host Computer to determine the configuration of the C/DVD Logical Unit.
C/DVD Laogica Units respond with information that includes their type and Specification level and may include the
vendor’ s identification, model number and other useful information.

The device type fields identifies the Logical Unit. It is defined in "Table 45 - Peripheral Device Types' on page 98.

Tablz 45 - Peripharal Davice Types
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The Peripheral Device Type shall be set to 05h to indicate a C/DVD Logical Unit.

A Removable Medium Bit (RMB) of zero indicates that the medium is not removable. A RMB bit of one indicates that
the medium is removable. C/DVD-ROM Logical Units should always report “Removable’.

The usage of non-zero code valuesin the SO version and ECMA version fields are defined by the International
Organization for Standardization and the European Computer Manufacturers Association, respectively.

The ANSI approved version field must contain a non-zero value to comply with this version of the Specification.
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The ATAPI Transport Version field must contain 03h or 04h to comply with this version of the Specification. This
version field indicates the version of the ATAPI Transport that is being used. For more information on the transport, see
the X3T13/1153D Standard. For a SCSI Logical Unit thisfield shall be reserved.

A response data format value of 01h indicates that the data shall be in the format specified in this Specification.
Response data format values greater than one are reserved.

The Additional Length field shall specify the length in bytes of the parameters. If the alocation length of the Command
Packet istoo small to transfer all of the parameters, the additional length shall not be adjusted to reflect the truncation.

ASCII datafields shall contain only graphic codes (i.e. code values 20h through 7Eh). Left aligned fields shall place any
unused bytes at the end of the field (highest offset) and the unused bytes shall be filled with space characters (20h).
Right aligned fields shall place any unused bytes at the start of the field (lowest offset) and the unused bytes shall be
filled with space characters (20h).

The Vendor Identification field contains 8 bytes of ASCII data identifying the vendor of the product 1. The data shall be
left aligned within thisfield.

The Product Identification field contains 16 bytes of ASCII data as defined by the vendor. The data shall be left aligned
within this field.

The Product Revision Level field contains 4 bytes of ASCII data as defined by the vendor. The data shall be
left aligned within this field.

The Mgjor Revision field contains the major revision of this specification that this Logical Unit conformsto. To comply
with this specification this field shall contain a0.

The Minor Revision field contains the minor revision of this specification that this Logical Unit conformsto. To comply
with this specification this field shall contain a9.

Table 46 - Recommended Sense Koy, ASC and ASCQ for Inguiry Command Ervors
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Note: It isintended that this field provide a unique vendor identification of the manufacturer of the C/DVD Logical Unit. In the
absence of aformal registration procedure, X3T10 maintains alist of vendor identification codes in use. Vendors are requested
to voluntarily submit their identification codes to X3T10 to prevent duplication of codes.

9.1.4 LOAD/UNLOAD C/DVD Command

The LOAD / UNLOAD command requests that the C/DVD Logica Unit changer load or unload a Disc. New Load /
Unload Commands issued before the changer posts a STATE of READY, will cause the changer to abort the Load /
Unload command in progress and begin processing the new Load / Unload C/DVD command.

Table 47 - Load /Uiload Cormnmand
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Animmediate (IMMED) bit of one indicates that the target shall return status as soon as the command descriptor block
has been validated. An IMMED bit of zero indicates that the status shall not be returned until the operation has been
completed.

A Start bit of one requests the Logical Unit be made ready for use. A Start bit of zero requests that the Logical Unit be
stopped (media cannot be accessed by the Host Computer).

Table 45 - LoadTinlood or Optional Selochion Operaions
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The Slot field indicates the Slot to be loaded. Changers compatible with the Bootable CD specification should aways
initialize (Load) Slot 0 on Power On or Hard Reset.

Any attempt to Load or Unload a Disc when the Logical Unit does not support that capability shall result in an error
condition being reported to the Host (Sense key 05 ILLEGAL REQUEST, Sense Code 24 INVALID FIELD IN
COMMAND PACKET.)

L oading when the slot does not contain a Disc will be rejected with a Sense Key 02 (NOT READY) and Sense Code 3A

(MEDIUM NOT PRESENT). When this error is returned there are two possible actions by the C/DVD Changer Logical

Unit. If the Logical Unit reports Software Slot Selection (SSS) = 1, then the slot specified shall be selected for use. If the
Logical Unit reports SSS = 0 then the previously used slot shall continue to selected for use.

If the Logical Unit is capable of caching data then a delayed load of a disc into the playing position can be supported.

If delayed loading of a disc into the playing position is supported, the Logical Unit shall have previously cached the
Lead-in data from that disc. If the medium is DVD then the caching of the Lead-in information shall be performed. If
the medium is CD then the caching of the TOC shall be performed. If the Logical Unit has not read the Lead-in for a
disc that is being loaded into the playing position, then delayed loading shall not be performed and the disc shall be
loaded into the playing position immediately. If the loading of the Disc into the playing position is delayed, then the
Logical Unit shall report that the Disc is ready, even though the Disc is not spinning and installed in the playing
position. In al cases the behavior seen by the host (other than a longer subsequent media access latency) shall not be
different between delayed and immediate loading of adisc.

A UNIT ATTENTION Condition shall not be generated when discs are loaded or unloaded from the playing position.

Unloading when the Play Position does not contain a Disc will be rejected with a Sense Key 05 (ILLEGAL REQUEST)
and Sense Code 24 (INVALID FIELD IN COMMAND) for the Slot Byte.

Table 49 - reconanended Sense Koy, ASC and ASCY for Load /Unload C:DVD
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9.1.5 MECHANISM STATUS Command

The MECHANISM STATUS command requests that the C/DVD Logical Unit respond with the current status of the C/
DVD Logical Unit, including any Changer Mechanism that adheres to this specification. This command is intended to
provide information to the Host about the current operational state of the Logical Unit. The C/DVD Logical Units take
operational direction from both the Host and the user (Person). Movement of mediain/out of the Logical Unit aswell as
external conditions beyond the control of the host. This command has been provided to allow the Host to know what as
transpired at the user level.

Table 50 - MECHANISM STATUIY Comnremed
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The Allocation Length field specifies the maximum length in bytes of the Returned Data that shall be transferred from
the C/DVD Logical Unit to the Host Computer. A parameter list length of zero indicates that no data shall be
transferred. This condition shall not be considered as an error.

The Mechanism Status List contains a header, followed by zero or more fixed length Slot Tables. If the Logical Unit
does not support the changer commands, then the number of slot tables returned to the host shall be zero. The number of
dot tables returned shall be same as reported in the Number of Slots Available (Byte 5 of the Mechanism Status Header)
field.

Table 51 - Mechmiism Status Poraneter Livt
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Bit 0-4 Current Slot Thisfield indicates the current Changer Slot selected. Changers compatible with a Bootable CD
specification/standard, should always initialize (Load) Slot 0 on Power On or Hard Reset. This value shall only be
changed when aL.oad Command is processed. Operations initiated by a user shall not cause this value to change. If the
Logical Unit is not a changer, then thisfield is reserved.

Bit 5-6 Changer State This field indicates the current state of the changer. If the Logical Unit is not a changer, then
thisfield is reserved.

Oh = Ready 1h = Load in Progress 2h = Unload in Progress 3h = Initializing

Bit 7  Fault Thisbit indicates that the changer failed to complete the operation reported in the Changer State field. If
the Logical Unit is not a changer, then this bit is reserved.

Bit4  DoorOpen This bit indicates that the Door(s) or Tray(s) is open or the cartridge is not present.

Bit 7-5 C/DVD Mechanism State This field encodes the current operation of C/DVD Mechanism. If the Logical Unit is
not a changer, then thisfield is reserved.

Oh - Idle

1h - Active with Audio Port in use (i.e. Playing, Paused)

2h - Scanin progress

3h - Active with Host, Composite or Other Portsin use (i.e. READ, PLAY CD, SCAN duringaPLAY CD).
Note: that SCSI does not make use of this value.

4-6h - Reserved
7h - No State Information Available

The Current LBA value returns the location that was last used while reading or playing. Once a Read or Play operation
has been completed the value of this field may be undefined. While a Read or Play is in progress this field will contain
the LBA of the current block being processed.

The Number of Slots Available field shall return the number of logical Slots that the Logical Unit supports and shall be
limited to 32.

The Length of Slot Tables field specifies the length in bytes of the all the slot information that follows (e.g. for a2 slot
Logica Unit this value would be 8).

Tabla 52 - Slot Toble Respousa format
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Bit 0 - Change; Change indicates that the Disc in that slot has been changed since the last time the Disc was |oaded.

Bit 7 - Disc Present This bit reports the presence of a Disc in a Slot, or if the Disc for agiven Slot isin the Playing
Position. A value of 1 indicates the Disc is present, and O indicates that it is not.

SDP=0 Changer Logical Units may not support the capability of reporting the presence of a Disc in each of the slots
after reset or a cartridge change. In this case the Logical Unit must report this in the capabilities mode page (See
"9.1.8.7 C/DVD Capabilities and Mechanical Status Page" on page 126 “ Supports Disc Present Reporting bit (SDP)”).
In this case the Logical Unit shall report that ALL Discs are present, until the Logical Unit can determine that there is
no Disc present (i.e. when alLoad Command is processed for an empty slot).

SDP=1 If the Changer Logical Unit does support the reporting of the Disc Present then this bit shall be valid for all
dots. It is not acceptable for the Logical Unit to actually load and unload each slot to compute this information.
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Table > - Rocommonded Sonse Koy, ASC and ASCQ for Mochanism Sioins

Seme Fey | ASC Tl Diescription of Emor
| 04 ad [iT1] MEDIALOATITOF EIECT FAILED
| 1L} SE TE HMECHANICAL FOSITIONIHG OF CHANGEE EEREOE
(1] 20 an THUVALTO COMMANT OFEREATTON CODE
[i]] 28 an NOT REEATHN TO REATH TEANSITION
s 5] 0 0 5 2 ) LD o0y 413 4
[1]4 2E an THEOFFICIERT TIME FOF OFEERATION
1] iF an TEVICE OFER AT IHS COWDITIONS BA7E CHAHSED
1] iF [1]] HMICEOCOTDE HAS EEEN CHAHGED

9.1.6 MODE SELECT Command

The MODE SELECT command provides a means for the Host Computer to specify medium, or logical unit parameters
to the C/DVD Logical Unit. Host Computers shall issue MODE SENSE prior to each MODE SELECT to determine
supported pages, page lengths, and other parameters.

Table 55 - Mbde Select Connnomd

LTH | FF(T] | Feserved | F
Eeserued
Eezerwed
Fecerved
Feserved
Eezerued
Faaneter LiztLergth [HEE]
Far aveter List Length [L3E]
Pandor-Spedific | Beserued [ HaCA ] Rag o[ Livk

ATl

_.D\.I:IOOI'\-JU'\LHIFI-WN—"-

A Save Pages (SP) bit of zero indicates the C/DVD Logical Unit shall perform the specified MODE SELECT operation,
and shall not save any pages. An SP bit of one indicates that the C/DVD Logical Unit shall perform the specified
MODE SELECT operation, and shall save to a nonvolatile vendor-specific location all the savable pages. If a C/DVD
Logical Unit supports saved pages, it shall save only one copy of the page. The SP bit is optional, even when mode pages
are supported by the C/DVD Logical Unit. Pages that are saved are identified by the parameter savable bit that is
returned in the page header by the MODE SENSE command. If the PS hit is set in the MODE SENSE data then the
page shall be savable by issuing a MODE SELECT command with the SP bit set. If the C/DVD Logica Unit does not
implement saved pages and the SP bit is set to one, 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
COMMAND PACKET.

The Parameter List Length field specifies the length in bytes of the mode parameter list that shall be transferred from
the Host Computer to the C/DVD Logical Unit after the Command Packet is transferred. A parameter list length of zero
indicates that no data shall be transferred. This condition shall not be considered as an error.

The C/DVD Logica Unit shall terminate the command with CHECK CONDITION statusiif the parameter list length
resultsin the truncation of any mode parameter header, or mode page. The sense key shall be set to ILLEGAL
REQUEST, and the additional sense code shall be set to PARAMETER LIST LENGTH ERROR.

The mode parameter list for the MODE SELECT and MODE SENSE commands is defined in "9.1.8 Mode Select/Sense
Parameters' on page 112.
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The C/DVD Logical Unit shall terminate the MODE SELECT command with CHECK CONDITION status, set the
sense key to ILLEGAL REQUEST, set the additional sense code to INVALID FIELD IN PARAMETER LIST, and shall
not change any mode parameters for the following conditions:

1. If the Host Computer sets any field (except for reserved fields) that is reported as not changeable by the
C/DVD Logical Unit to avalue other than its current value.

2. If the Host Computer sets any unreserved field in the mode parameter header to an unsupported value.

3. If an Host Computer sends a mode page with a page length not equal to the page length returned by the
MODE SENSE command for that page.

4. If the Host Computer sends an unsupported value for a mode parameter and rounding is not implemented for
that mode parameter.

If the Host Computer sends a value for a mode parameter that is outside the range supported by the C/DVD Logical Unit
and rounding is implemented for that mode parameter, the C/DVD Logical Unit may either:

1. round the parameter to an acceptable value and terminate the command,;

2. terminate the command with CHECK CONDITION status, the sense key set to ILLEGAL REQUEST, and
set the additional sense codeto INVALID FIELD IN PARAMETER LIST.

An C/DVD Logica Unit may alter any mode parameter in any mode page (even those reported as non-changeable) as a
result of changes to other mode parameters 1.

The C/DVD Logical Unit validates the non-changeable mode parameters against the current values that existed for those
mode parameters prior to the MODE SELECT command.

Mode pages are maintained per Logical Unit. The pages are thus used for multiple media insertions/removals. In the
case of a Changer Mechanism all the media in the changer make use of the same mode pages. Changing of media shall
not cause a Unit Attention for Mode Parameters Have Changed.

Table 56 - Recommended Sonse Koy, ASC and ASCQ for Mode Seloct Command Frrors

Semse By | Aol YT Description of Exor
[1]] all FF FAlLOBE PEEDICTION THEESHIL D EXCEEDEL - FALSE
[1}] al [171] INWAL TN COMBMAaND OFEEADN ION COLE
05 24 an IMVALID FIELD IN COMMAND PACEET
[1]5] 26 an TVALTO FIELD ITH FAEAMETEELIET
[1}] [1]1] 11 FLA&Y OFPERE AUION IN FEOCESS
i3 28 an NOT REATN TO REATN TEANSITION
I3 ] 0 FOWER N OF EARDRESET OCCOREED
(1] 2k [171] THEOFFICIENT T IHE FOF, OFERATICOH
1] iF an TEVICE OFER ATIHG CONDITION S HA7E CHAWSED
1] aF [1] MICEOCODE HAS EEEN CHANGED

Note: If the current values calculated by the C/DVD Logica Unit affect the Host Computer’ s operation, the Host Computer
shall issue a MODE SENSE command after each MODE SELECT command.

9.1.7 MODE SENSE Command

The MODE SENSE command provides a means for an C/DVD Logica Unit to report parameters to the Host Computer.
It is a complementary command to the MODE SELECT command.
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Table 57 - Mbde Sense consnond

Uipr diom code [l
LOH | Feserved | TED 1] | Bezered

2N | Fage Code

Feserwed
Feserved
Reserved
Feserued

AlTocaion L ength [HIZE]

Allocation L ength [LEE]

Wehdor-Specitic | Fenerved | HATA | Fag | Lk

FATH

:;mmﬂammmw:\:-d-

The Disable Block Descriptor (DBD) specifies that the Block Descriptor shall not be returned when set to one. This bit
shall always be set to one for an ATAPI Logical Unit. For a SCSI Logical Unit this bit may be set to zero only in a
legacy environment.

The Page Control (PC) field defines the type of mode parameter values to be returned in the mode pages. See sections
"9.1.7.1 Current Values' - "9.1.7.4 Saved Values' below.

Table 58 - Page Conirol Feld

Code T}.rpe of Parameter 3 ection
me ToITT EYF, e e rosmpage 10
[G17 Chagedlevdues FF N Empage 110
Th Tefault values FE N Tmpage 110
TTh Saredvdues FE N fampage 110

NOFD e Page Sontrad Sl only alocts 2o madh Dorsmda £ WHR oo mod poges Aotveier Bio FEBE Fage Code and Fage Eonath Sioidzhall
rotur s corrend Malver Frce Bop Rave po sreaning Wor w20 W afor tames. The modh peraveder hoodasRall rotwen corrend walves frve alee "EAE
Adiedt P oetliense Far anvetors" on poge FAIf

The Page Code specifies which mode page(s) to return 1. See "Table 61 - Mode Page Codes for C/DVD" on page 112
for a description of the Mode pages.

A Host Computer may request any one or all of the supported mode pages from an C/DVD Logica Unit. If aHost
Computer issues a MODE SENSE command with a page code value not implemented by the C/DVD Logical Unit, the
C/ DVD Logical Unit shall return CHECK CONDITION status and shall set the sense key to ILLEGAL REQUEST and
the additional sense codeto INVALID FIELD IN COMMAND PACKET.

1. Mode pages shall be returned in ascending page code order except for mode page,

A Page Code of 3Fh indicates that all mode pages implemented by the C/DVD Logical Unit shall be returned to the Host
Computer. If the mode parameter list exceeds 65534 bytes for ATAPI or 65536 for SCSI in aMODE SENSE command,
the C/DVD Logical Unit shall return CHECK CONDITION status and the sense key shall be set to ILLEGAL
REQUEST and the additional sense code set to INVALID FIELD IN COMMAND PACKET.

Mode page 00h, if implemented, shall be returned after all other mode pages.

9.1.7.1 Current Values

A PC field value of Oh requests that the C/DVD Logical Unit return the current values of the mode parameters. The
current values returned are:

1. the current values of the mode parameters established by last successful MODE SELECT command.
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2. the saved values of the mode parametersif aMODE SELECT command has not successfully completed
since the last power-on, hard RESET condition.

3. the default values of the mode parameters, if saved values, are not available or not supported.

9.1.7.2 Changeable Values

A PC field value of 1h requests that the C/DVD Logical Unit return a mask denoting those mode parameters that are
changeable. In the mask, the fields of the mode parameters that are changeable shall be set to al one bits and the fields
of the mode parameters that are non-changeable (i.e. defined by the C/DVD Logical Unit) shall be set to all zero bits.

An attempt to change a non-changeable mode parameter (via MODE SELECT) resultsin an error condition. . The Host
Computer shall issue a MODE SENSE command with the PC field set to 1h and the Page Code field set to 3Fh to
determine which mode pages are supported, which mode parameters within the mode pages are changeable, and the
supported length of each mode page prior to issuing any MODE SELECT commands.

9.1.7.3 Default Values

A PC field value of 2h requests that the C/DVD Logical Unit return the default values of the mode parameters.
Parameters not supported by the C/DVD Logical Unit shall be set to zero. Default values are accessible even if the
Logical Unit is not ready.

9.1.7.4 Saved Values

A PC field value of 3h requests that the C/DVD Logical Unit return the saved values of the mode parameters.
Implementation of saved page parametersis optional. Mode parameters not supported by the C/DVD Logical Unit shall
be set to zero. If saved values are not implemented, the command shall be terminated with CHECK CONDITION status,
the sense key set to ILLEGAL REQUEST and the additional sense code set to SAVING PARAMETERS NOT
SUPPORTED.

The method of saving parameters is vendor-specific. The parameters are preserved in such a manner that they are
retained when the C/DVD Logical Unit is powered down. All savable pages can be considered saved when aMODE
SELECT command issued with the SP bit set to one has returned a “good” status.

Note: As C/DVD Logica Units do not have writable media and the media is removable, most will not support Saved Values. It
is recommended that the Host software not make use of saved pages.

9.1.7.5 Initial Responses

After apower up condition or hard reset condition or for ATAPI the DEVICE RESET, the C/DVD Logica Unit shall
respond in the following manner:

1. If default values are requested, report the default values.

2. If saved values are requested, report valid restored mode parameters, or restore the mode parameters and
report them. If the saved values of the mode parameters are not able to be accessed from the non-volétile,
vendor-specific location, terminate the command with CHECK CONDITION status and set the sense key set to
NOT READY. If saved parameters are not implemented, respond as defined in "9.1.7.4 Saved Values' on page
110.

If current values are requested and the current values of the mode parameters have not been sent by the Host Computer
(viaaMODE SELECT command), the C/DVD Logical Unit may return either the default or saved values as defined
above. If current values have been sent, the current values shall be reported.
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Table 59 - Recommwnded Sense Koy, ASC aud ASCO for Mbde Sense Command Frross

Serse -KE].F

AT

ASC0)

Elnscriptin:n of Exror

[1]]

2l

133

FALOREFREDICTION THE ESHUL INEXCEEDED - FAL SE

[1]

TA

(1]

FARAMET ERLIST LENGT H EEEOE

[13]

20

(i)

AL IDCOMMAND OFERATION COLE

[11]

a1

(1]

TALTOFIEL D IN COMMANT FACEET

[11]

k3]

(1]

T ATTHG FAR AMETER S WOT SOFFOETED

[\

2%

[

HOT FEADY T READT T BANSITION

[\

EE]

(1]

FOIER OH OF HARD RESET OCCOREED

[iT

[iTi]

INSOFFICIENT TIME FOE OFEEATION

I

(1]

TEVICE OFER ATTHG CONLITIONS HAGE CHAHGED

i3

2E
i3
T

[

MICEOCODE Has BEEN CHANGED

9.1.8 Mode Select/Sense Parameters
This section describes the pages used with MODE SELECT and MODE SENSE commands.

The Mode Parameter List contains a header, followed by zero or more variable length pages.
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Fable o - Mode Paraneter Liv

Bt

1

Evte 7 (] 5 4 3 2 1 o
u-n Mode Pa areter Header
U-n FPaqef=]

Eachmode page cortairs a page code, a page length, and a set of mode parameters.

Table 61 - Mbde Page Codes for C:DVD

Pazacode Diescriphon Fecton | Type
Uk Wigdor-gecibic [does hick Fequire page borrnat]
| 0Th CIOW0 Fead W rite error recovery page FradSmpage 114 | HMadaory
0 - 07h Feserved
| 02 - 00 Feserved
| 0Eh C D audio control page FhESmpage 120 Auadi o Fea-
by e set
| OFh - T7h Feserved
| 18 Festw eSet Support # Wer dom page F L ddompage 122 | Madaory
| T Fezerved
| TAh Fower Comdition Fage Frasmpage 119 | HMad=ory
1Bn Eeserved
| TCh Fadt [ FalweFepoitivg Fage FFAmpage 123 SHAET Fex
by e set
| 1T0h CD D rackiviby) page Frdoompage 123 Madaory
TERh-TFh Fezerved
| 28R CIO Capahilities & Mechanicd Stk Fage FFa s mpage TIE HMad=ory
Z2h-Z39h, ZBh-3Eh | Wendor-specific [page forma required]
3h Betum dl pages [wdid only For the IOTE SERSE cotrrmand]

Table &2 - Mode Page Format

Bt
1
Eiyte 7 L] 5 4 3 2 1 a
[1] Fal Bezerved FPage Code
By wed
1 Fage Levgth [n-T]
2 Mode Farameters

When using the MODE SENSE command, a Parameters Savable (PS) bit of one indicates that the mode page can be
saved by the C/DVD Logical Unit in a non-volatile, vendor-specific location. A PS bit of zero indicates that the
supported parameters cannot be saved. When using the MODE SELECT command, the PS bit is reserved.

The Page Code field identifies the format and parameters defined for that mode page.

When using the MODE SENSE command, if Page Code 00h (vendor-specific page) is implemented, the C/DVD Logical
Unit shall return that page last in response to a request to return all pages (page code 3Fh). When using the MODE
SELECT command, this page shall be sent last.

The Page Length field specifies the length in bytes of the mode parameters that follow. If the Host Computer does not set
this value to the value that is returned for the page by the MODE SENSE command, the C/DVD 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 C/DVD Logical Unit is permitted to
implement a mode page that is |ess 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.
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The mode parameters for each page are defined here. Mode parameters not implemented by the C/DVD Logical Unit
shall be set to zero.

Fable &f - Mode Poraneter Header

E——
e 7 5 5 4 3 2 1 0
u Haob Mode LIxal.eng
T LiE
2 Beserued Ubadlete [ Fedium Type Code]
3 Bezerued
[ Fezerved
2 Fezserved
E Block Descriphor Lewvgth O[3 for legacy SCST Logicd units]
T

When using the MODE SENSE command, the mode data length field specifies the length in bytes of the following data
that is available to be transferred. The mode data length is the total byte count of al data following the mode data length
field. When using the MODE SELECT command, thisfield is reserved.

The block descriptor associated with the Mode Select and Mode Sense commands is used for legacy system support for
SCSI systems. If supported, block sizes (see “Block Descriptor Block Sizes for Read” on page 114.) shall include 2048
and may include 512, 2056, 2324, 2332, 2336, 2340, 2352, 2368, and 2448 bytes. The Table of Block Sizes for Read
shows the implementation of the various block sizes. These definitions apply for reading with the Read commands.

Other block sizes are allowed and the contents of those blocks is not specified by this specification.

Ina SCSI Logica Unit, if the block descriptor is not supported and the DBD bit in the Mode Sense command Packet is
set to zero, the device shall respond with CHECK CONDITION status, ILLEGAL FIELD IN COMMAND PACKET.

Table of - Block Descriptor Block Sizes for Reod

S Feadaleblock types

K Mode 7 or FMode EForrn T s=chors diided ko Bour blocks each.

s Mode 1, Mode & Forrn 1, o LWL

2Bk Mode 2 Forn T with subheader. Equivdent to Bead CL, Flag = Sth.

focT Mode Z Forrn 2 withmo subheader. Hoter Thereiznomapping o Eead T, &= the d spaebiges
e ok remed.

24dd Maode d, borrn 1 or 2 data Thedrive shall operate & grecitied bor 2045 byteblazks enceapt: Both
Fortre send 2233 ke blocks, Form 1 blodls returm the thivd lager BCC with theuszer data Mok
Thereiznotrappitg o BEesd CO, & the d spae bukes & emol rebwhed

2Ee Mode 2 d#taThe drive shall aperste az greciti e for 2048 tyteblozks langth:z, Thizrmodewill
irclude all daa mdudng el low Book Mode 2 sectors ard Form 1 ard Forrm 2. Equivd ant bo
Read CO, Rag= S5h.

2H0 Al hytes eacapt he amchrorizaion Beld Equivdert to Bead C, Flag = Toh,

24d Audio o rge Hocks The diive shal oper #e & specibed bor SIHE byte blocks, Heads of data
triode sechors shal retam desoratvibled data. Equivalert ko Beasd CO, Rag= Fih

288 or | Audoorrae Blod: with raw aub-chamd. The drive hdTnd perforrmthe d#a deso arrbling

o 4] operaion. Equivd ent o Bead CO, Flag = F2, Sub-chawel data selection = O Ob [2443] o Sub-

chame data selection = 00 [236E).

9.1.8.1 Read/Write Error Recovery Parameters Page

The Read/Write Error Recovery Parameters Page specifies the error recovery parameters the C/DVD Logical Unit shall
use during any command that performs a data read operation from the media (e.g. READ, READ TOC/PMA/ATIP,

etc.).
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Table 65 - Read TFrite Frror Hecovery Paranetors Page Forma

™ Eit
1
Eite 7 3 5 4 3 2 1 a
| 1] Tre sy e T oo [T
{Dptiomal)
Default 0
FPage L angth [UAR]
2 Eiror Fecovery Paarmeter, Tefault 1
ATEE | AFFE | TE | EC | Fezerved | FEE | TTE | TCE
3 Eead Betry Count
[ F ezerwed [Correcion Span in STETTEC)
5 Fezerved [Head Offzet count in SCETSET)
[3 Eeserved [Diaa Strobe OEEzet Coumt m SC5I 5EC)
T Besered
] Tl iite Betiy Count
] Beserued
1o [HEE] E ecoven) Tirre Lirnit [7]
T [L5E)

The Parameters Savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the MODE
SELECT command. A PS bit of one indicates that the C/DVD Logical Unit is capable of saving the page in a non-
volatile vendor-specific location. The PS bit is optional.

NOTE The implementation of error recovery procedures for C/DVD Logica Unitsis markedly different from those used for
magnetic medium disk drives. At least one level of error correction is required to transfer the data stream. Therefore, the
performance of the Logical Unit may differ substantially from what would be expected by sending the same error recovery
parameters to a magnetic medium Logical Unit.

An automatic write reall ocation enabled (AWRE) bit of one indicates that the Logical Unit shall enable automatic
reallocation to be performed during write operations. An AWRE bit of zero indicates that the Logical Unit shall not
perform automatic reallocation of defective data blocks during write operations.

An automatic read reallocation enabled (ARRE) bit of one indicates that the Logical Unit shall enable automatic
reallocation of defective data blocks during read operation. An ARRE bit of zero indicates that the Logical Unit shall not
perform automatic reallocation of defective data blocks during read operation. When ARRE is enabled other error
recovery modes shall not be used. The Disable Correction 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 recovery limits specified,
shall be transferred to the Host Computer before CHECK CONDITION statusis returned. A TB bit of zero indicates
that such a data block shall not be transferred to the Host Computer. 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. Thisimplies that the Logical Unit may send datathat 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 must be used. Thusit is not reasonable to report when ECC is used to recover
the data. This bit for DVD media shall only be used to report when auto reallocation of alogical 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 asthe CIRC is mandatory for recovery of datait 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 Host
upon detection of arecovered error. A DTE bit of zero indicates that the Logical Unit shall not terminate the data
transfer upon detection of arecovered error.
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A Disable Correction (DCR) bit of one indicates that error correction codes shall not be used for data error recovery. A
DCR hit of zero alows the use of error correction codes for data error recovery.

The interpretation of the bits 5-0 in the Error Recovery Parameter byte for C/DVD Logica Unitsisgivenin "Table 66 -
C/ DVD Error Recovery Descriptions (CD Media)" on page 116. If the error recovery parameter is set to any other
value, 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 PARAMETER LIST.

Table 66- C/DVD Error Recovery Descriptions (CD Media)

I . - N
Code Erior Fecovery Descnphon
Utk TTie Treara TrAATr EYIOr (ECMErL PIOCEOW e s &a 1A & a8 UZen. 1E 40 Sr0r OODUNE W TGN 15 WTC T ectanl & Wi e 807 Govret-

tiok codes [ECC ] on the tred a, datatransber is ternimated with CHECE CONDIT ION status. Thebl ock with the ervar is
Tick branzbers ed. The zansekey iz 2ot bo METIOM ERROE. The ivéornation bgkes give hie address of the block where he
e ecoer ed erpor w s detected Becovered errors & emol raported

0Th Chaly retiies of fe read operdtion avd CIRC ae used [Tagered error correclion iz vot wsed]. Only CIEC unrecouvered d&a
erpons are reporked IF a CIRC urrecovered dataerror ooos, daatianster is enminded withCHECE CONDITION stduws.
Theblock with the error iz ot b aeberred. The smsekey iz set o MEDIIM ERECE. The infommation tuytes give the
#ddress of the Dlock where the v ecover ed ervor was detected Recowered errors & emot regported

0dh Tte rradiroum error recovery procedures 2ail le ae used Fecower e data err oz arereported. T a recovered Jata error
octurs, daka rarvsber iz not teminated. How ever, when the daa trand e has compl eted CHECE. CONDIT ION staus is
reported. The sensekey iz = to EECOVER ED ER ROER. The inbormati o bytes give the address of the Lt Hock where a
recowered data error was detected. IE a dataerror ocours that is umcorrectabl e with fue BCC infommati on el dole on e
tried &, data raveter is terrinaed and CHECE CONDIT ION stabue i reported The Hodk with heerror ishot b ansteved
The senze key is w2t to MEDIO M EREQOE. The ivk armation bytes give the addiess of the blodk where the unconr ectdale
et o was deteched

[1=]] Cily retiies of fe read operdion and CIEC ae used [Tagered error correclion iz vot used]. Eecovered dfaerrors ae
reported. T & recovered dataerror oocurs, data b aeter s ot termitated. How ever, when the datatranzie has coanpleted
CHECE CONTITION #aus is reported. The sshsekey iz set to BEECOWPEEED EE FOE. The intonmatioh tytes givethe
addrezs of thel astblock where a CIRC recowersd dataerror was detected IE an unr ecovered dabaerror ooows, daba bransker
iz enminated and CHECE CONDIT ION satus i s rapo bed. The Wadk with the evror ishot kansterred The seree ey is 2ot
to MEDI M ER ROE. The mformalon bytes give the address of thebladk where the umrecovered error was detected.
[1=]] The rradroudrm evroy recoven) procedures are uzed Fecosered d&a errors e reported. IF arecovered dataerror azcrs d#a
trader i terrritiaked and CHECE CONDITION status is reported. The Blodk with fhe recovered error is hot brarekerred.
The senze key is w2t to EECOWERED EEROE. The ivforrmation bykes give he add ess of the blodk where the recouered
dataerror was detected TE adata error occus that is umoorrectablewith the ECC mEormation an therrediure, data irareler
iz tertrivabed with CHECE CONDIT ION staus. The Block with the errar is nk bransterred The sense ey iz st to
HMEDIUM EEROE. The mbammaion bukes give e addess of heblod where e uncorrectabl e evror was detected.

0 Chly retiies of fe read operaion are uzed [Tagered ernor correction i nok uzed] ard CIEC recovered d&a errors ae
reported. IE & CIRC recoversd data error ocow s, datatransker iz tenmimated wih CHECE CONDIT ION stabis. Theblock
with therecovered ervor iz mok transferred The senze ey iz set to EECOWERED EEBOE. The intortriation butes give he
addrezs af the block where the recovered dataeror was detected. IE a CIRC wrrecoversd dabaerror ocours, dakatranzber iz
tertriniaied with CHECE CONDITION saus The blodk with the error iz ot kaveberred. The sensekey is set o
MEDIUM EEROE. The mbanmadon bukes give he sddess of heblod where the whrecodered arvor was detected.

Th Tt dta ranster can bernamtamed, Fe rrzivrrn error recovery procedures #alable aeuzed. [EC = T.] I & eror ocows
which iz umcorrectdbl e with the error correction codes [ECC) on thevmed a or iz umcon ectdble i Gree o mmantan data
tradf er, the datatranster iz vob erminated. How ever, when the data trand er has corepleted, CHEC K CONDIT ION status
iz reporbed. The seree key is st to MEDIO M ERBOE. The ivfonrmaionbytes give the address of theblodk wheve the Brst
e ecoer ed erpor w s detected Becovered errors & emol raported

Tdh T data r avsfer can be rramtamed, the madiroarm evror recover  pocedwes sl le ae used, (BT = 1. Fecowered d2a
erpons areveported. IF arecovered daba evpor ocow s, dabatraster is hot lenrinated How eder, when the d2a raveker ha
cotrpl eted, CHEC E CONDIT ION statuz iz reported. The serce key is set to RECOWVER ED ER ROE. The mtonmati on
bukes give the addess of heblod where a recovered daa evror was detected. I anodaba evvor ocows that is umcorrectdil e
with the ECC ivf ormation aval doleon therred g o is umcorrectdble in ime to rramtan datatranster, fe data rareker iz
Tick bertnitided. Howewer, when the datatranste has comnpleted CHECE CONDIT ION, gaus is raported The sense key iz
set bo MEDIOM ER BOE . Theinbommation bytes givethe address of theblock wherethe kit uncorrectdbl e error was
detected. Bapor ing unrecouwered evrors taes precedence over rapariinig recodened ermars,

Z0h Tte rradiroum error recoveny) proceduwe s aalable aeused TE & error occws which iz umcorrectable with fe error correc-
tiok codes [ECC ] on the treda, datatransber iz ternimated with CHECE CONDIT ION status. Thebl ook with the ervar iz
trad erred. The senze ey iz set to METIOM ERROE. The mbormation bytes give the address of feblock where the e
covered err o was detected. Becover ed evrors arehot reporked
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Table 66- C'DVD Error Recovery Descriptions (€D Madia)

Code

Enor Becomery Desonphion

2Th

Uhaly rebiies ob the read oper dion and CLIEC ae wsed [[agened error correction i rob uged]. Cnly CIEC umrecovered data
e ors arergported, IEaCIRC wirecovered dataerror ooours data ransker is terrrimated with CHECE CONDIT ION status.
Theblodk with the error iz tracterred. The sensekey iz st bo MEDIOM EEROE. The mbamat on bytes give the address
of theblock wher e the umrecowered error was detected. Fecoer e eviors are ot reported

24h

The rradtrurm error recoery procedures #0ail ole ae wzed Fecover e daa errons arereported. TF a recovered data error
ocurs dtatraster is hot ienrinsed How eder, when e daba rareker has covrpleted, CHEC E CONDIT ION status is
reported. The senzekey iz ==t to RECOWEE ED ER BEOE. The intamatioh tytes give the address of the | st Hock where a
recoered data error woas detected. IF 2 dabaerror ocours that is umcorrectdal ewith e BECC informati on aed ] dole on he
tred a dtatransber iz lerringded dCHECE CONDITION status i reported The Wodk with e error i stransferred The
sege ke is set bo MEDTIM ERROE. The ivéammation buytes give he add ez of e blodk where e uncorred dhle error
was detected.

2%

Oy retiies of the read aperdimn and CIEC ae wsed [Tapered error correction iz vob used]. B ecover e dataerons ae
reported. IF & recovered dataer ror ocours, data i acter iz vob tertninated. Howeser, when the data transtber has carnpleted,
CHECE CONDITION satue is reported. The smsekey is zet to REECOWERED ERFOE. Theintormatio bytes givethe
address of thelastblock where a CIR C recovered dabaerror was detected IE an wnrecovered dataerror acws, dabatranster
iz berrivated and CHECE CONDIT ION stabus is raported The block with e erroris transf erred. The sevee ey is el to
HMEDII M EEEQE. The mborrnation bgkes give hie addess of e W ok where e wnrecowered error was detected.

ZEh

The vrarroum error recowery procedures e used Recovered data errors arereported. T a recovered data error ocours,
daatrader iz terrringed ad CHECE CONDIT ION status iz raported The block with the recowered error iz brareber red.
The senze key is set to RECIOAERED EREROE. The ivfonrmation biytes give e addiess of the blodk where the recovered
dataerror was detected. TF adataerror occurs bt is umcorrectdble with the ECC inEonmgtion on hernedia, dabatranster iz
tetrinated with CHECE CONDIT ION daus The block with e erroris transferred. The sanze key iz st to MEDIO M
EEERCOE. Tte ivformation biyhes qive e add ez of e blodk where e uncorr ectdble error waz debechad.

2Th

Oy retiies of the read oper dion & e used [Tagersd e ror correctiom is not uzed]. CIRC recover ed data eriors are reported.
It aCIEC recovered dataerror ooours, data trander i tenrinated with CHECE CONDITION saus The hlodk with the
recoowered error i transd evred. The seree key is set to REECOVERED ER EOE. The mEonmati on bytes give the addresz of
the ok wherethe recouered dataerror was detected. IE aCIEC umrecovered dataerror ocours, d#a teaveber i terrinated
with CHECE CONDIT ION statues. The block with fhe error is traveferred. The senzekey iz et to MEDIU M ERROE. The
itk ornation bgbes give the address of the block where the urvecovered evror was deteched.

Table 67- CDVD Error Hecovery Descriptions (DVD-ROM madia)

Code

I -
Enor Becovery Descnphon

Uk

TT¥e TTiaba TPITT G107 (ECOM e BT OCE0 W s &0 130 & 25 e, 1E 80 S0 DDIS W FIGH 15 LTG0 Bctan] & wilh e error G e
tioh codes [ECC ] om the rredi , datatransber iz terrminated with CHECE CONDIT ION status. Theblock with the erar iz
Tk branskberr ed. The sensekey iz 2=t to METIOM ERROE. The ivé orrnation bytes give e add ez of e blodk where the
i econer ed evpor was detected Becowered evrors & ehot regporked

04h

The rradtrurm error recosery procedures aail ol e ae wsed Fecovered data evrons arereported. T a recovered daba error
oo, daa rareker is vok teninated. How ever, when the d&a transt o has completed CHEC E CONDIT ION status is
reported. The sensekey iz ==t to REC O EE ED ER BOE. The intanmatioh tytes give the address of the | st Hock where a
recowered daba error was detected. I a dataerror ocours that is umcorrectdbl e with e EC C inforrmation asal dole on e
tred 4 data vaveler iz tevinated d CHEC K CONDIT ION stk i s raported Theblodk with e error istot kansberred
The semse key iz et to MEDIT M EREOE. The ivé ornation bytes give the address of the blodk where the uncor ectahle
erfor W detected The only posdble recovered errors ae when ablock is aormatidy rezd gned uing ARRE.
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Table ¢7- CDVD Error Recovery Descriptions {DVD-ROM nwdia)
Code Ernor Fecovery Desenphon

Tk It data ransker can berramtared, the roadivogm e o recovery procedures a8 lable aeused. [BC = 1.] IF an error ocows
whidh is uncorrectdol e with the error correction codes [ECC ] on the tredia, o i 5 uncor ectable i e bo trdintdn d#a
trand er, the datatransker iz mok tenminated. How ever, when the data trandf er has completed, CHEC K CONDIT ION status
iz reporbed. The serce key is set to MEDIO M EREFOE. The ivfortmdi on bukes give the address of theblodk where the frst
e econer e error was detected Recovered eriars & ehob raported

Zh The tradrourm error recodeny procedues ardlable aeuzed. IF an error occwes which iz uncarrect3ble with the error correc-
tiow codes [ECC ] om the rried &, dabatranster is terminated with CHEC K CONDIT ION status. Theblock with the error is
trandf erred. The senze ey is set o METIOM EREQOE. The mfortmai on bytes give the addiess of feblock wheve the ure
covered e or was detected. B ecouer ed evrors arenob raporked

2dh The tradrourm error recoverny procedures #2ail 3ol e ae uzed B ecouver ed dda errors arereported. T a recovered daba eror
ocours dakatransber iz ot lenminsed Howewer, when he data vaveber has corrpleted, CHEC E CONDIT ION status is
reported. The sensekey iz =t to RECOWER ED ER EOE. The inkbonmatim bytes give the sddress of the latWock where a
reciowered daka error was detected. T a dataer o ocours that is uncorrectgbl e with e BCC imEormatiom aeall dole on e
treda dxtatransber is terringed ad CHECE CONDITION status is reporked The Hodk with e erroristransferred The
senge ke is set bo MEDIOM ERROE. The ivéonmation bytes give e 2dd ess of heblodk where e uncorrect dale error
was detected. The only pozdble recoverad errors ae when ablodk is autormati ddy reassigned wsing AR BE.

The Read Retry Count field specifies the number of times that the controller shall attempt its read recovery algorithm.

The Write Retry Count field specifies the number of times that the controller shall attempt its write recovery algorithm.
This may not have any affect if the Logical Unit does not support read after write operations.

A CIRC Recovered Data Error is defined as a block for which the CIRC based error correction algorithm was
unsuccessful for aread attempt, but on a subsequent read operation no error was reported. The number of subsequent
read operationsis 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.

An L-EC Uncorrectable Data Error is defined as a block which could not be corrected by layered error correction within
the read retry count.
9.1.8.2 Power Condition Page

The power condition page provides the application client the means to control the length of time alogical unit will delay
before changing its power requirements. There are notification events to the host that alogical unit has entered into one
of the power conditions.

Table &8 - Power Con ditfon Mode Page Format

Bt
1
Eite 7 & 5 4 3 2 1 o
Fa Beser ved FageCade [14h]
[t onal]
1 Fage Lengh [0.4R]
2
3 Feser ved Ide | Crandhy
S HEE
g IdleT Frev
T L3E
] HEE
]
m Stadby T Brier
1 LiE

On the receipt of a command the Logical Unit shall adjust itself to the power condition which allows the command to
execute. The timer which maps to this power condition and any lower power condition timers shall be reset on receipt of
the command. On completion of the command the timer associated with this power condition shall be restarted.
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An Idle bit of one indicates alogical 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 avalue of zero in the Idle Timer indicates the logical unit shall disable the Idle Timer.

The Idle Timer field indicates the inactivity timein 100 millisecond increments that the logical unit shall wait before
entering the Idle condition.

A Standby bit of one indicates alogical unit shall use the Standby Timer to determine the length of inactivity time to
wait before entering the Standby condition.

The Standby Timer field indicates the inactivity time in 100 millisecond increments that the logical unit shall wait
before entering the Standby condition.

If the Standby bit is zero or avalue of zero in the Standby Timer indicates the logical unit shall disable the Standby
Timer.

For more information on these timers see section 7.1.2, "Timers", on page 77.

9.1.8.3 CD Audio Control Parameters Page

The CD Audio Control Parameters Page sets the playback modes and output controls for subsequent PLAY AUDIO
commands and any current audio playback operation.

Table 69 - CD Audio Control Mode Page Formam

Bat
Eyte 7 (] 5 4 3 2 1 1]
1] F Bz ved Page Code [UER]
[Crpi cnal]
1 FPagel ength [UER]
2 Eezerued Trrrred SOTC By ved
[Man - [Mand-
o] o]
Slwayz 1 Dttt 0

3 Feserued

[ Feserued

] Feserwed

E Cheolete (73]

T

E:3 Rezersed | C T4 Output Fort 0 Chame Selection
El Chpk Pt O WFaluree [BLand#ony] Detadt FFR

10 Feserved | COO4A Output Port T Chamd 5 dedion
11 Cutput Fort T Wl une [ adaon] Tetalt FTh

12 Eeserved | CODOA Cutput Port 2 Chame 5 dedion
13 Cirpat Fort EWolurme [Cpt oma] Tiefault 00H

T4 Fezerved | COO4A Output Port 3 Thamd 5 dedion
15 Cput FPart 3 Wolurre [Cipti omd] Default WH

The Parameters Savable (PS) bit is only used with the MODE SENSE command. The PS bit is optional. This bit is
reserved with the MODE SELECT command. A PS bit of one indicates that the C/DVD Logical Unit is capable of
saving the page in a non-volatile vendor-specific location.

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 C/DVD 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 C/DVD
Logical Unit shall terminate the audio playback operation when the beginning of afollowing track is encountered. The
SOTC hit is mandatory.

25



Doc No. 97108R0O

The CDDA Output Port Channel Selection field specifies the Red Book audio channels from the disc to which a specific
output port shall be connected. More than one output port may be connected to an audio channel. More than one audio
channel may be connected to an output port.

Table 78 - CDDA Ouiput Port Channel Selection Codes

Code Elﬁcripﬁ.cm

[T Uluipt pork rriabed

[ITETTR] Corvimect audio charme 0 to this oulput pock

[ ) Cormect dadio charmel T to thiz oulput port

[ ER] Cormect sudio charme 0 avd audio hamd T to iz aupukport
[0 Cormect sudio charmel 2 to this output port

Tk Cormect dadio charme 2 to Phis oulput port

The Output Port Volume Control indicates the relative volume level for this audio output port. The value used is
specified as an attenuation of the normal volume level. A value of zero indicates the minimum volume level (Mute), and
avalue of FFh indicates maximum volume (No attenuation) level. It is recommended that the MUTE and volume
functions should be supported on a per channel basis. The attenuation used shall be as specified in "Table 71 -
Attenuation Levelsfor Audio”. All values not shown in the table shall be valid, with the attenuation selected by
interpolating using the known table values.

It is recommended that the Logical Unit support at least 16 volume levels. The actual attenuation levels for any given
Binary attenuation value shall be given by the following equation: 20 Log (Binary Level / 256)

Note: Audio channel volume control regarding channel selection of MUTE vs. Volume Level setting of 0. It is recommend that
Logical Units allow the setting of the Channel Selection fieldsto MUTE and also allow the setting of the Volume Level field to
0. It isup to the Logical Unit to determine how to shut off the volume, either via muting circuitry or via the volume control.

Table 71 - Attenuaion Levels for Andio

™ Birary Level A tern ation

1337 TG [on]
Fih -05E

Elh 118

Cih a0

ath -B.00

i 120

2h TR0

1h -24.0

0Fh -

0Eh P

0Ch -8B

02h -300

0dh -3E0

02h 42T

Uth -48.00

i e [OE]

9.1.8.4 Feature Set Support & Version Page

The Feature Set Support & Version page specifies which sets and their versions that are supported. Each entry in the
page contains 16 bits. Each bit in the entry correspond to one version. The least significant bit the first version
supported. All logical units that support a feature as specified in this specification shall set bit O to one. All other bits are
reserved.

This page is read only and shall not be changeable by the host.
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Table 72 - Foature Kot Support & Version Page Forma

Eit
11
Fiyts 7 ] 5 4 3 2 1 0
m ™ Teoe ved MG L)
[Ciptiomd]
Dietault 0
T Tage Lengh [TER]
z THZE
CD Aud
7 " L3E)
T THEE
Errbedded Ch
T s LEE
5 THZE
Packet 5 MART
7 = L3E)
: THZE )
Per s stetk. Prewent (MESKN
7 EE redant | ] L3E]
10 THEE ——
Everk Status Notificat
11 us ol i LEE)
Tz TFEE —
Diigital Oupt
T Igital Hup LSE)
K TFEE .
CD Sequerdid Fecor dabl
= equenti d Recor dable LEE)
TE TFEE )
IWD Sequerti 4 Recor dati
= equarti d Becor dable LSE]
1= TFEE
Fandom Record sl
T3 o Resard e L5E)
0 THEE
Key Enchan
il R Lahange L3E)
23 Eeserved
23 Eesaived
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The Parameters Savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the MODE
SELECT command. A PS bit of one indicates that the C/DVD Logical Unit is capable of saving the page in a non-
volatile vendor-specific location. The PS bit is optional.

9.1.8.5 Fault / Failure Reporting Control Page

The Fault / Failure Reporting control page defines the methods used by the target to control the reporting and the
operations of specific informational exception conditions. This page shall only apply to informational exception that
report an additional sense code of FAILURE PREDICTION THRESHOLD EXCEEDED to the application client.

Informational exception conditions occur as result of vendor specific events within atarget. An informational exception
condition may occur asynchronous to any commands issued by an application client.

Tablo 7% - Fault ” Fallure Raporting Page Format

Bt
Evte 7 & 5 4 3 2 1 0
u Fs Bieser ved FPage Cade [TCh]
(Ot om)
Detault 0
1 Fage L angth [0&h]
2 Pt | Beserwed DExcpt | Test Reserve |L|:-|3Err (0]
3 eS| HEIE
! HMEE
3 .
1 Tberual Titrer
T LsE
2 HEE
190 Report Coumit
1 L3E
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Thelog errors bit (LogErr) of zero indicates that the logging of informational exception conditions within a Logical
Unit is vendor specific.

A disable exception control (DExcpt) hit 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 method of
reporting informational exception field. A DExcpt bit of one indicates the Logical Unit shall disable all information
exception operations. The method of reporting Fault / Failure Reporting field isignored when DEXxcpt is set to one.

A Test bit of one shall create afalse 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 asif the Test
bit were zero. The false Logical Unit failure shall be reported with an additional sense code of FAILURE PREDICTION
THRESHOLD EXCEEDED (FALSE). If both the Test and the DExcpt hits are one, the Logical Unit shall terminate the
MODE SELECT 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. A Test bit of zero shall instruct the Logical
Unit not to generate any false Logical Unit failure notifications.

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.

The Method of Reporting Fault / Failure Reporting field (MRIE) indicates the methods that shall be used by the Logical
Unit to report informational exception conditions (see Table 74 - on page 124). The priority of reporting multiple
information exceptions is vendor specific.

Table 74 - Method of Reporting Fault ~Fallure Raporting field
MEIE Diescription

O Mo repeiw ting of imibr mational ecception condition:
This rrefhod ivetiucts bhe target bo hot report mbormaki on edcapli om comd Eioms,

1h-3h |Beserwed

4h Dmecovediti onall y gerver ater ecowered e (o

This rrefhod ivstructs e taget to raport ivEormationd edcaption comditi anz, regardess of the wd ve of theper bit of the
a0 TeCONEry par aneters trodepage, by retwring aCHEC K CONDITION stabus an @ carrmand. The senzebey ghalf
e zet to EECOVERD EEROE and the addtiond sense code shal be set o 3000 FAILORE FEELICT ION T HE ESH-
OL O EXCEEDED - FredictedLogicd Unit Falure o 301 FAILOEE FEEDICT ION T HEESHOL D EXCEELED -
Fred cted Media Falure.

The cornand that has the CHEC E CONDITION shall corrpl etewi thout evror before any mEormai omd edogpl on comd -
Lot triay) e reporked.

Sh-Eh | Feserved
Ch- Fh | Wendor pecific

The Interval Timer field indicates the period in 100 millisecond increments that ainformational exception condition has
occurred. The Logical Unit shall not report informational exception conditions more frequently than the time specified
by the Interval Timer field and as soon as possible after the timer interval has elapsed. After the informational exception
condition has been reported the interval timer shall be restarted. A value of zero 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 there is no limit on 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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9.1.8.6 C/DVD Time-out & Protect Page

The C/DVD Time-out & Protect parameters page specifies parameters that affect C/DVD operation.

Table 75- CDVD Time-out & Protect Page Format

Bt
B 7 & 5 4 3 2 1 (H]
u 3 R FPageCode [1Lh]
(Cption)
Dicfault 0
T Fage L ength [05R]
[ Eeserued
3 Eezeraad
4 Beser ved OISF SW PP
[Opiond] | [Cobona)
Dictault 0 Default 0
3 Eeserued
[ HEE .
- Grong 1 Fitwrrdm Tivme-ou [5 ecomds) LE
[ MEE . .
. Grow 2 Mininum Titre-out (5 econds) LB

Doc No. 97108R0O

The Parameters Savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the MODE
SELECT command. A PS bit of one indicates that the C/DVD Logical Unit is capable of saving the page in a non-
volatile vendor-specific location. The PS bit is optional.

The DISP bit when set to 1 shall make the Logical Unit unavailable until power has been removed and then reapplied.
The Logical Unit shall report not ready for all media access after this bit has been set to 1.

The SWPP bit provides a Software Write Protect until Power down. When this bit is set to 1 the Logical Unit shall
prevent writes to the media. When the bit is set to 1, the Logical Unit shall flush any datain the Cache to the media

before preventing any further writes.

See the Time-out model for more information on the Group 1 & 2 Minimum Time-out fields.

9.1.8.7 C/DVD Capabilities and Mechanical Status Page

The Capabilities Page is read only and may not be set with Mode Select.
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Table 76- CDVD Copabilittos and Mochanical Skatus Page Formoat

Bt
Evte 7 & 5 4 3 2 1 (]
u s By ved Page U ode [Zd4h]
1 FageLangth [TER]
2 Resiwed DvD- LW D-E LwD- Hetod 2 CD-EERd CD-E Ed
EAM Fead Eead EOM Eead
3 Femived DWVD- TWO-F Feserved Test L iite CT-EW Y CO-E T
EAM ¢ Tl vike
[ Fezerved Tl Hoded HModed Thigital Thigital Corrpozite | AudioFa)
Seszion Famm 2 Foirm 1 Fait[Z) Pait[1]
] Eead B e EEC CdFomters E-TT The- E-TeT Sup- Tid Ay CO DA
Code irker] eaed Toin bedd
Capshle & correctd
[ Loadirg Mechaian Type Feserved Eject Frewent Lok Lodk
Jurriper Stae
T Beserved Side Sl Slak Suppoits FEEES Sea de
Chage Bel ectiom Dizc: Chamsl wolurre
Capshle [555] Freserk Mute
[SDF)]
2 (M=E) Cihzol ete Reserved L3E]
10 [MEE]
1 Hupmber of ol urme L asel 5 Supported [LEE]
T [HEE]
13 Buffer Size supporied Ty Logicd Orit [in EBghes) [LEE)
: ; (MEE] Ohizol ete Reserwed LSE]
T8 Ohzolete Feserved
ik Beserved Langth LEET ECE ECE | Fesered
: 2 (MEE] Ohizol ete Reserwed LSE]
: 2 (MEE] Cibzol ete Reserved L3E]
20 L
= Copy Maagarment Bevision Supported
22 Femerved
23 Feseived

Media Function Capabilities:
If CD-R Read Field is set to one, the Logical Unit shall support the read function of CD-R disc (Orange Book Part I1).
If CD-E Read Field is set to one, the Logical Unit shall support the read function of CD-E disc (Orange Book Part 111).

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 DVD-ROM Read bit (read only field) is set to one, the Logical Unit shall support the read function of DVD-ROM
disc.

If DVD-RAM Read bit (read only field) is set to one, the Logical Unit shall support the read function of DVD-RAM
disc.

If DVD-R Read bit (read only field) is set to one, the Logical Unit shall support the read function of DV D-R disc.
If CD-R Write Field is set to one, the Logical Unit shall support the write function of CD-R disc (Orange Book Part I1).
If CD-E Write Field is set to one, the Logical Unit shall support the write function of CD-E disc (Orange Book Part 111).

If DVD-RAM Write bit (read only field) is set to one, the Logical Unit shall support the write function of DVD-RAM
disc.

If DVD-R Write bit (read only field) is set to one, the Logical Unit shall support the write function of DVD-R disc.
If the Test Write bit is set to one, the Logical Unit shall only accept data from the host and not write to the media.
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The individual capahilities of the Logical Unit are specified by bytes 4 through 7. Each of the bits indicate if that specific
capability is supported. A value of zero indicates that the capability is NOT supported; a value of one indicates the
capability 1S supported.

Bit 0 - Audio Play The Logical Unit is capable of Audio Play operation. This also indicates that the Logical Unit is
capable of overlapping Play and other commands such as reading of the Sub-channel information.

Bit 1 - Composite The Logica Unit is capable of delivering a composite Audio and Video data stream.
Bit 2 - Digital Port(1) The Logical Unit supports digital output (IEC958) on port 1
Bit 3 - Digital Port(2) The Logical Unit supports digital output(IEC958) on port 2
Bit 4 - Mode 2 Form 1 The Logical Unit is capable of reading sectorsin Mode 2 Form 1 (XA) format.

Bit 5- Mode 2 Form 2 The Logica Unit is capable of reading sectorsin Mode 2 Form 2 format. Bit 6 Multi Session The
Logical Unit is capable of reading multiple session or Photo CD discs.

Bit 8 - CD-DA Commands Supported Red Book audio can be read using the READ-CD command.

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. O The Logical Unit is
incapable of accurately restarting the CD-DA read operation, and a BUFFER OVERFLOW error shall be reported
whenever aloss of streaming occurs. This error will be fatal and the command will have to be repeated from the
beginning. 1 The Logical Unit can continue from aloss 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 returned de-interleaved
and error corrected.

Bit 12 - C2 Pointers are Supported This indicates that the Logical Unit supports the C2 Error Pointers. This also
indicates that the Logical Unit is capable of returning the C2 Error Pointers and C2 Block Error flagsin the READ CD
command. Bit 13 ISRC The Logical Unit can return the International Standard Recording Code Information.

Bit 14 - UPC The Logica Unit can return the Media Catalog Number (UPC)
Bit 15 - Read Bar Code The Logical Unit is capable of reading the disc bar code.
Bit 16 - Lock The PREVENT/ALLOW command is capable of actually locking the mediainto the Logical Unit.

Bit 17 - Lock State This indicates the current state of the Logical Unit. 0 The Logical Unit is currently in the allow
(Unlocked) state. Media may be inserted or gjected. 1 The Logical Unit is currently in the prevent (Locked) state. Media
loaded in the Logical Unit may not be removed via a soft or hard gject. If the Logical Unit is empty, media may not be
inserted if the Prevent Jumper is not present. If the jumper is present, then media may be inserted.

Bit 18 - Prevent Jumper Thisindicates the state of the (Optional) Prevent/Allow Jumper. 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. 1 Jumper is not present. Logical Unit will power up to the Prevent State (Locked). The Logical
Unit will not accept new media or allow the gection of media aready loaded until an allow command is issued.

Bit 19 - Eject Command The Logical Unit can gject the disc viathe normal START/STOP command with the LoEj bit
set. If the mechanism is a Changer that uses a Cartridge, then this bit indicates that the Cartridge can be ejected.

Bit 20 - Reserved

Bit 23-21 - Loading Mechanism Type This field specifies the type of disc loading the Logical Unit supports.
232221

0 0 0 Caddy type loading mechanism

001 Tray type loading mechanism

0 1 0 Popup type loading mechanism

011 Reserved

1 0 0 Changer with individually changeable discs

1 01 Changer using a Cartridge Mechanism
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11 0 Reserved
111 Reserved

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 areset condition or if a cartridge 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 27 - Software Slot Selection (SSS) This bit controls the behavior of the LOAD/UNLOAD command when trying to
load a Slot with no Disc present (see "Table 48 - Load/Unload or Optional Selection Operations’ on page 101).

Bit 28 - Side Change Capable This bit indicates that the Logical Unit is capable of selecting both sides of the Discs. This
capability can be reported for Logical Units that have changer functions.

The Number of VVolume Levels Supported field returns the number of discrete levels. If the Logical Unit only supports
turning audio on and off, the Number of VVolume Levelsfield shall be set to 2.

The Buffer Size Supported field returns the number of bytes of buffer dedicated to the data stream returned to the Host
Computer. Thisvalue is returned in Kbytes (Size/1024). If the Logical Unit does not have a buffer cache, the value
returned shall be zero.

Byte 17 - is used to describe the format of the Logical Units digital outpuit.

Bit 1 - BCKF Set if data valid on the falling edge of the BCK signal. Clear if data valid on the rising edge of the BCK
signal

Bit 2 - RCK Set if HIGH on LRCK indicates left channel. Clear if HIGH on LRCK indicates right channel.

Bit 3 - LSBF Set if LSB first. Clear if MSB first.

Bit 4-5 - Length 00 32 BCKs 01 16 BCKs 10 24 BCKs 11 24 BCKs (1 29)

The Copy Management Revision Supported Field indicates the version of the DVD Copy Protection scheme that is
supported by the Logical Unit. This shall be 0001h to comply with this specification.

9.1.9 PREVENT/ALLOW MEDIUM REMOVAL Command

The PREVENT/ALLOW MEDIUM REMOVAL command requests that the C/DVD Logica Unit enable or disable the
removal of the medium. The prevention of media removal (when implemented) shall be accomplished through the use of
a Locking Mechanism. The use of a physical locking mechanism is optional. If a non persistent prevent isissued and the
Logical Unit does not support a physical locking mechanism an error shall be returned (Sense key 05 ILLEGAL
REQUEST, Sense Code 24 INVALID FIELD IN COMMAND PACKET). If the operation is persistent then the prevent
will not be reset when mediais removed or inserted. Thiswill allow new media to become captive without host
interaction. The Persistent Prevent isto be used in conjunction with the Get Event Status Notification command, to
prevent media from being gjected with dirty file system buffers.
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Table 77- PREVENT ALL W MEDIUM REMOVAL Comumarnd
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T

E]

5 FATD
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The persistent bit indicates that this will be a persistent prevent / allow command. If the prevent bit isa 1, upon
receiving this command, the target shall disable any hardware g ect mechanisms, and all media after initial drive spin
up, shall remain locked in the drive until the host issues an gject request, or persistent prevent statusis reset and the
hardware gject mechanism again becomes available.

The persistent prevent status shall be reset upon receipt of a persistent allow command, a bus reset, or a power reset
condition.

Upon insertion of new media, under persistent prevent conditions, the target gject controls shall remain functional up
until the drive generates a New Media event as defined in the Media Status Events section. After this event has been
generated, the media shall remain locked as defined above.

Note: the prevent command with a persistent bit of 1, shall not prevent an gect request from the host from succeeding.

The behavior of the prevent / allow command with a persistent bit of O is not effected by the persistent prevent state. The
prevention of medium removal shall begin when the Host Computer issues a PREVENT/ALLOW MEDIUM
REMOVAL command with a prevent bit of one and a Persistent bit of zero (medium removal prevented). The
prevention of medium removal shall terminate:

1. after the Host Computer has issued a PREVENT ALLOW MEDIUM REMOVAL command with a prevent bit of zero
(Unlock), and the C/DVD Logical Unit has successfully performed a Flush cache operation; or

2. upon a hard RESET condition; or
3. upon a DEVICE RESET in an ATAPI environment; or
4. if the drive does not support a locking mechanism.

While a prevention of medium removal condition isin effect (Locked) the C/DVD Logical Unit shall inhibit
mechanisms that normally allow removal of the medium by an operator. Thisis also the case for Changers.

The default state of the drive at power on is unlocked, unless the drive supports a prevent/allow jumper and the jumper
isin the prevent state (See "9.1.8.7 C/DVD Capahilities and Mechanical Status Page" on page 126.)

This command will affect the actions of the START/STOP UNIT command (See "9.1.14 START/STOP UNIT
Command" on page 147) and other mechanisms external to this specification (manual jection / mediaremoval
systems.)
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Table 78 - Actions for Lock ~Unlock” Eect
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Table M- Recommended Sense Koy, ASC med ASCO for PreventAllow Comnmnd Errors
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9.1.10 READ (12) Command

Doc No. 97108R0O

The READ (12) command requests that the C/DVD Logica Unit transfer data to the Host Computer. The most recent

data value written in the addressed

logical block shall be returned.

Table 8¢ - READ (12) Comrreemd

: Uperation Code [ A2
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The RelAdr bit isonly used for SCSI Logical Units. For information on this bit See “Use of the RelAdr bit” on page 257.

The Disable Page Out (DPO) bit is not used by C/DVD Logical Units and shall be set to zero. A DPO bit of zero
indicates the priority shall be determined by the retention priority fields in the cache page if supported. All other aspects
of the algorithm implementing the cache memory replacement strategy are vender specific.

A Force Unit Access (FUA) bit of one indicates that the C/DVD Logical Unit shall access the mediain performing the
command. Read commands shall access the specified logical blocks from the media (i.e. the datais not directly retrieved
from the cache). In the case where the cache contains a more recent version of alogical block than the media, the logical
block shall first be written to the media

An FUA bit of zero indicates that the C/DVD Logica Unit may satisfy the command by accessing the cache memory.
For read operations, any logical blocks that are contained in the cache memory may be transferred to the Host directly
from the cache memory.

The Transfer Length field specifies the number of contiguous logical blocks of data that shall be transferred. A transfer
length of zero indicates that no logical blocks shall be transferred. This condition shall not be considered an error. Any
other value indicates the number of logical blocks that shall be transferred.

Although the C/DVD Logical Unit is capable of returning a variety of data, this command shall only return the “ User
Data” portion of the sector. Thislength is always 2048 bytes.

For CD MediaMode 1 and Mode 2 Form 1 sectors are the only sector types allowed. For all other sector types, the
Logical Unit shall set the ILI bit in the Request Sense Standard Data and return a“ILLEGAL MODE FOR THIS
TRACK?” error if any read to them using this command is attempted.

For DVD media, all the sectors are of the same type, thus the user data portion of any sector in the user area of the
media can be read with this command.
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Table 81 - Rocommonded Sonse Koy, ASC and ASCQ for READ Command Frrors
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9.1.11 READ DVD STRUCTURE Command

The READ DVD STRUCTURE command requests that the DVD Logical Unit transfer data from areas on the DVD
Mediato the Host Computer. There are several control structures on the DV D media, including the Lead-in and Burst
Cutting Area (BCA). The Lead-in areafor DVD media contain information about the media as well as information used
by the Logical Unit to alow it to recover information from the media. The BCA for DVD mediais optional which
contents is specified by media manufacture.

Table 82 - READ DVD STRIVCTURE Commneamnd
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The Format field indicates the type of information that is requested be sent to the host.
The Layer Number field specifies the starting layer number for which the DVD STRUCTURE data will be returned.

The AGID field is described in the REPORT KEY command. Thisfield is used only when the Format field contains 2h,
for al other valuesit is reserved.

When a READ DVD STRUCTURE Command is presented for a CD media, this 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 COMMAND OPERATION CODE.

Table 87 - Format Code definifions for READ DVD STRIJCTU RE congrand
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Table 84- READ DVD STROVCTURE Data Format (With Format Fleld = )
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The DVD STRUCTURE Data L ength specifies the length in bytes of the following DVD STRUCTURE datathat is
available to be transferred to the Host. The DVD STRUCTURE Data L ength value does not include the DVD
STRUCTURE Data Length field itself.

The Length of Layer Information specifies the length in bytes of a Layer Information that follow.

Thisinformation is returned for DVD media Only. The information for the starting layer specified by the Layer Number
field in the Command Packet and information for al higher layer numbersis returned. If thereis only one layer then the
only valid layer islayer O. If a nonexistent layer is requested then the command shall be aborted with an INVALID
FIELD IN THE COMMAND PACKET error. If the media has more than one layer, but is recorded using the Opposite
Track Path method, then the same information shall be returned for all layers.

The Book Type field specifies which DV D Book this media complies with. Currently the only valid value is Oh for
DVD-ROM.

The Book Version specifies the version of the specified book that this media complies with.

The Disc Size specifies the physical size of the Media. A value of 0000b specifies 120mm, a value of 0001b specifies a
size of 80mm.

The Minimum Rate is used to specify to the Logical Unit the read rate to use for this media.
0000b 2.52 Mbps 0001b 5.04 Mbps 0010b 10.08 Mbps
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The Number of Layers field specifies the number of layers for this side of the media. A value of 00b indicates that the
media has only one layer. A value of 01b specifies that this side of the media has two layers. 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 used. If the bit is cleared to O then
this media uses Parallel Track Path (PTP). When PTP is used each layer is independent and has its own Lead-in and
Leadoff areas on the media. If the bit is set to 1 then the media uses Opposite Track Path (OTP). With opposite track
path both layers are tied together. There is only one Lead-in and Leadoff. In the middle of the mediathereis an area
called the middle area. The addresses of blocksin one layer are mirrored in the other layer.

The Layer Type field read/writability of the layer. Only avalue of O indicating that the mediais read only is specified
today.

The Linear Density field indicates the minimum/maximum pit length used for this layer.
0000b 0.267 nm/bit 0001b 0.293 nm/bit

The Track Density field indicates the track width used for this media.

0000b 0.74 mm/track

The Starting Sector Number of Main Data field specifies the first block that contains user data. Currently the only valid
value is 030000h.

The End Sector of Main Datafield specifies the last sector of the user datain the last layer of the media.

The End Sector Number in Layer O field specifies the last sector of the user datain layer O. If this media does not use
Opposite Track Path and contain Multiple Layers, this value is set to 000000h.

The BCA flag indicates the presence of datain the Burst Cutting Area. A bit of zero indicates BCA data does not exist.
abit of oneindicates BCA data does exist.

Table B6- READ DVD STRITCTURE Dega Formus (TFith Forma Fiold = 01R)

——
. 7 5 5 4 3 2 1 0
[1] M:E DT e TEOCTOR E Diatall eng
T L:iE
2 Fezerued
3 Bezerwed
L D Copymeght Iiformabon
| [ Copr ight Frotection SysternTupe
| a Eegiom FMansgament T orrmation
| [ Fezerued
| T Fezerued

The DVD STRUCTURE Data L ength specifies the length in bytes of the following DVD STRUCTURE datathat is
available to be transferred to the Host. The DVD STRUCTURE Data L ength value does not include the DVD
STRUCTURE Data Length field itself.

The Copyright Protection System Type field indicates the presence of data structures specific to a copyright protection
system. Only two values are defined, 00h indicates there is no such data and 01h indicates a specific data structure
exists. All other values are reserved.

The Region Management Information field describes the regions in which the disc can be played. Each bit represents
one of eight regions. If abit is set in thisfield, the disc can be played in the corresponding region. If abit is cleared in
this field the disc can not be played in the corresponding region.
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The DVD STRUCTURE Data L ength specifies the length in bytes of the following DVD STRUCTURE datathat is
available to be transferred to the Host. The DVD STRUCTURE Data L ength value does not include the DVD
STRUCTURE Data Length field itself.

DISC KEY Value field returns the DISC KEY which is obfuscated by a Bus Key. The length of DISC KEY valueis

currently 2048 bytes only.

When the DISC KEY does not exist on DVD media, this command with Format = 02h shall be terminated 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 PRESENT.

When the DVD Logical Unit is hot in the Bus Key state, this command with Format = 02h shall be terminated 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.

Table 88 - READ DVD STRITCTURE Do Formeg (With Formmt Flald = G3F)
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This Information is returned from BCA recorded DVD media only. The Length of BCA Information isin the range of

12 to 188 bytes.

When a READ DVD STRUCTURE Command with aformat field value of 03h is presented for a DVD media without
BCA, 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 COMMAND PACKET.
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The DVD STRUCTURE Data L ength specifies the length in bytes of the following DVD STRUCTURE datathat is
available to be transferred to the Host. The DVD STRUCTURE Data L ength value does not include the DVD
STRUCTURE Data Length field itself.

The Disc Manufacturing Information is taken from the DVD media lead-in.

Table M - Racommmded Sense Koy, ASC and ASCY for READ DVD STRIVCTURE Cownmneened
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9.1.12 READ C/DVD CAPACITY Command

The READ C/DVD CAPACITY command provides a means for the Host Computer to request information regarding
the capacity of the Logical Unit. This function will be replaced by the Read Formatted Capacities command in the
future. It is recommended that this command not be used.
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Table 91 - READ CDVD CAPACITY Comomed
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The RelAdr and the PMI bits shall be reserved for C/DVD Logica Units.

Eight bytes of READ C/DVD CAPACITY data shall be returned to the Host Computer. The returned logical block
address and the block length in bytes are those of the last logical block on the logical unit.

Table 92 - READ CAPACITY DATA

Bit

Evvts i & 4 3 2 1 1]
1] HM:E Loged Block Address
T
3
3 L3E
i HEE Hock Lemgth in Bytes
]
5 [Length reported ghafbe 2045d)
T L3E
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Tablo 92 - Racommondod Senso Koy, ASC and ASC) for Raad Capacity Command Frrors

———— o —————CE—————

Serse Koy ASC Ficlals] Dieseriphon of Evvor
1z 04 un LOGICAL UNI HOT REATY - CAOSENCD EEPOETARLE
0z 04 [if] LOGICAL UNIT NOT REATT - IN PEQGEES S OF EECOMING EEATT
0z I} [IF] LOGICAL OHIT HOT REAT - INTT LALTETHG COMM AND EECIOIEED
0z I} [13] LOGICAL OTHIT HOT REATT - FANTAL TRTEEVENT IOH EEOIEED
[} [} [IE] I TEOCESS OT EECOMING FEATTY - WTEITING
[} [ (1] WO EEFEEENTE FOCITION FOOHD [rredi atnay be upzide dowt)
0z 34 [iT1] METITH HOT FEEZEHT
(1] 1] [iT1] HVALTO COMM AR OFER AT ION COOE
05 24 ] IVAL ID FIEL D I COMMAND FAC EET
(1] 1] 1] CAWNOT FEATTHMEDION - OHEN O B FORRLAT
(1] 1] [1}] CANNCT REEADMEDIOHM - INCOMEAT IELE FOREMA |
1] 28 ] NOT EEATTY TO REATT TEANSITICH
(1] 24 [iT1] FOJEE OF OF BARD RESET OCcCORREDN |
(1] ZE [iT1] INSOFFICIENT TIME FOF OFERATTON
(1] T [iT1] OEVICE OFEF ATING CONLOITION S HAFE CHANGED
(1] T 1] HMICEOCODE HAT EEEN CHANGED

9.1.13 SEND KEY Command
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The SEND KEY command provides data necessary for authentication and for generating a Bus Key for the DVD

Logical Unit.

This command, in conjunction with REPORT KEY command, isintended to perform authentication for Logical Units
which conform to DVD Copy Protection scheme and to generate a Bus Key as the result of authentication.

Tablz 04 - SEND KFY Commemd

Feserved

Beserued

Fesered

Feserved

Feserued

Fesered

HZE
Paarreter ListLangh

L:EE

oSl oo ] o ] | b o =

AFI EEY Foirnat

-

Werdor-Spect Beser vad | NACL | Hag | Lmk

The EEY Format field indicates the type of infoemmation thatis equested tobe sert to the host.

The 4GID fiel is desenbed in the FEPORET EEY connand .

Table 05 - Koy Formagt Code definiions for SEND KEEF Conanand

Eey Fonnat SemtDiata Descriphion
aoouth Chalenge EEY Serd a Chalange EEY
om0 Th EET2 SerdaFKETZ
TI711Th Fwdidate Tpeciled ASI0

All ather v ue Begeruved
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Table 96 - SEND KXY Povanater Lict (Wi KEY Format= #008015)

Bt 7 & 5 4 3 0
[1] H:E SENDVEEY Paameter Lis Loangth [TEh]
T LSE
Z Feserued
3 Feserwed
Chdlange Fey
1] HZE
. Chdlenge ey Wdue
E] L3E
10 Feseied
11 Femeied
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Challenge Key is sent to the DVD Logical Unit to get corresponding KEY 1 from the DVD Logical Unit to interrogate

conformity with DVD Copy Protection scheme.

Table #7- SEND KEY Parmneter List (TFith KEY Format = 00115)

Eit
Fiyte i ) 5 4 3 2 i}
[1] MSE SENDVEEY Pa areter List Length [U2h]
T L:EE
2 Recerved
3 Bezerved
EEY2
[1] HIE
. EEYZ Wdue
[} LiE
a Bezerved
4 Recerved
T Bezerved

The KEY 2, generated external to the DVD Logical Unit, is sent to the DVD Logical Unit to determine its conformity
with DVD Copy Protection scheme. The KEY 2 value will be used for the second input to generate a Bus Key in the

DVD Logica Unit.

When the KEY 2 value sent does not conform with the DVD Copy Protection scheme, this command shall be terminated
with an CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional sense code
& qualifier set to COPY PROTECTION KEY EXCHANGE FAILURE - AUTHENTICATION FAILURE.

Implementor’s Note: When the SEND KEY command with KEY Format = 000011b terminates with CHECK

CONDITION status, the retry of authentication shall be performed from the beginning.
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Table 98 - Recormonded Sense Koy, ANC aud ASCY) for SEND KEF Commnaned Frrows

Serse

Eey

AZC

LSO

Desenption of Excr

[}

[IF)

LOGICAL ORI HOT EEATN - CAMRE NOD EEFURTARLE

[}

[}

LOGITAL TTHI HOT EEATY - IN FROGRES & OF BECOMING READY

[}

[}

LOGITAL ONTT HOT EEATT - INTT LAL TETHG COMM ANT EEOTIRED

0z

04

LOGICAL ONIT NOT REATT - MAND A, INTEEWENT ION EEQOIEED

[

i1

HOREFERENCE POz ITICH POUHD [rredi atnay beupside dowt)]

[}

4

HETIOM HOT FEESENT

[1}]

1]

CANHOT FEAT MEDTTM - THENCETH FOREMAT

[1}]

1]

CANNTT FEAT MEDTTHM - TRCOMEA TELE FORMAT

[1}]

2l

TN AL TN COMHAND OFEEAT ION CODE

[1}]

4

THALTO FIEL O I COMBM AN FACEET

(i

ac

COMMAND SEOOENCE EEROR

[1}]

[

COFT FREOT ECTION EET EXC HAHGE TALORE - AT HERTIC A IOW FALTTEE |

(i3

o]

FOT FEATY T REEADY TF AHSITION

[iT3

29

FOWEE ON OF HARD RESET OCCOEEED

I

THEOFFICIERT TIME FOF OFEEAT IOH

[\

ZE
i3
T

SS9 SE A

TEVICE OFER ATTHE CORLITIONS HAGE CHAHSED

(i3

MICEOCODE Has BEEEN CHANGED
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9.1.14 START/STOP UNIT Command
The START/STOP UNIT command requests that the C/DVD Logical Unit enable or disable media access operations.

Table 99 STARTATOP UNIT Comnmomed

Bt

Eivte 7 & 5 4 3 2 1 0
[1] Uper ki code |1 Bh)
T LTH | Fecerved | Trrnred
2 Eeserwed
3 Fecerved
[ Foower Candition Bezerved LaE] Srart
=1 Wendor-Speditic [ Fezerved [ HACA Flag Lmk
13
T
E]
5 P4l

T

K|

Animmediate (IMMED) bit of one indicates that status shall be returned as soon as the Command Packet has been
validated. An IMMED bit of zero indicates that status shall be returned after the operation is completed.

A start bit of one requests the Logical Unit be made ready for use, the Idle and Standby timers are reloaded. A start bit of
zero requests that the Logical Unit be stopped (media cannot be accessed by the Host Compute).

Tablz 1648 - Stort'Stop an d Fject Operatious

LoE Start | Poarer Condibon Opertion tobe Perfoared
u [1] [1] Sk e Dhsc
[1] 1 1] Stat the Thiaz and read fieTOC
1 [1] [1] Eject he Dz ifposable[Tee TE0e M- sttt Dok ook " SlecrTom page
1)
1 1 [1] Load the Tz ClozeT ray]
H H Th-Th Fower Condition Change [oee “Fower Cotdiioms. on page 1 39, ]

Any attempt to Eject or Load a Disc when the Logical Unit does not support that capability shall result in an error
condition being reported to the Host (Sense key 05 ILLEGAL REQUEST, Sense Code 24 INVALID FIELD IN
COMMAND PACKET.)

A load gject (LoEj) bit of zero requests that no action be taken regarding loading or gecting the medium. A LoEj bit of
one requests that the medium be unloaded if the start bit is zero. A LoEj bit of one requests that the medium be loaded if
the start bit is one.

When the Loading Mechanism Type is a Changer utilizing individual disc change capability (4h), the Eject operation
shall only gject the disc that is currently in the Play Position. If the Loading Mechanism is a changer utilizing a
Cartridge (5h), then the Cartridge shall only be gected when no mediaisin the play position.
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Tablz 16T - Actions for FjectToad Disc

e
0 tiom Liocked § IfLogical mt Hot Baadsr IfLogical Umt Readyr
PR Trlacked Mo Madia) (Media Preserd)
Ejedt Umlocked Ha Errar andTra) 12 apened Ha Erro:
Meda Eects

Locked Error: Errar:

02 Mok ready, 53 Media Bernovd Pre 02 Mok ready, 53 Medi a Bernowd Fre

weribed weribed
Changer weing Error: Error:
Carlridgewith 02 Mok ready, 53 Media Bernovd Pre 02 Mok ready, 53 Medi a Bermovd Fre
Dizc v Hay Pod- | wenbed weribed
tiom
Changer eIty Errar: Errar:
Tdividud disc 02 Mok ready, 53 Media Bernovd Fre 05 Mot ready, 53 Media Bermowd Freverted
changahility with werhed
tio Disc it the Hay
Fozitim

Harad Eject Orlocked Tray opens [T ray edss] Media iz Fected
Locked Hoopersiom ocows Hooperation, MediastasTocdkedmLog-
oA Onit
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The Power Condition field requests the Logical Unit be placed into the power state defined in Table 102 - on page 149.
If any bit is set in thisfield then the Start and the LoEj bits shall be ignored.

When the logical unit enters the leep state, any queued GET EVENT STATUS NOTIFICATION commands shall be
removed from the command queue without command completion.

If any commands other then event status are in the queue upon receipt of the sleep command then the sleep command
shall terminate with a CHECK CONDITION and set the sense key to 05 INVALID REQUEST and the additional sense
code to 2C/00 COMMAND SEQUENCE ERROR.

Animmediate (IMMED) bit of one indicates that status shall be returned as soon as the command packet has been
validated. An IMMED bit of zero indicates that status shall be returned after the operation is completed.

The IMMED hit shall beignored if the SetPwrStat field contains sleep.

Requests to enter the current power state shall complete without error.

If arequest to go to a power state fails, the logical unit shall remain in the current power state and hall generate power
management class event with the Power Event Field set to PwrChgFail.

All power state change requests, except sleep, that complete successfully shall generate power management class event
with the Power Event Field set to PwrChgSucc.

Notification of power states shall occur upon entering a new power state.

Tabie X2 - Power Conditions

Code ff'ﬁczipﬁ.cm
Uh Ho chage mpower condtions o ihowhich Logical Ovit iz corkrolling power candibore
Th Feszersed
Zh HaceLogcd Onit mto e Tdle State, Stardby Tiveer 12 redoaded
Th HaeLogcd Onit mto he Standby Stxe
1h Beseised
Sh HaceLogcd Onit mto STeap State Before anteritg the sTeap stabte, all Bulfers rrust be successtully Hushed Ty
the [ogicd umit.
It the degp corimand i succestul, e host shd | ok issue hew cotrrmands atber receivitg e successbul covee
pletion sz
The Device shal depower and dizable e mterf ace only afber d1 [ogicd units hade succesdull cormpl ebe sleap
catrenand.
Eh -Fh e ved
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In the Sleep condition the device shall only respond to areset condition. When a device has multiple logical units
attached it shall enter the Sleep condition only after all the logical units have been placed into a Sleep condition.

Table 147 - Reconmendied Sopse Koy, ANC anud AXCY) for STARTSTOP Commamed Frrors

——
Serse Bey

AT

FRE,

- ——
Drescriphon of Exor

[}

04

[iT1]

LOGICAL ONI NWOT REAT - CAOSENCOT EEPORTARLE

0z

04

[if]

LOGICAL ONIT NOT REATT - IN PEOGRES S OF EECOMING EEATT

[}

I}

[IF]

LOGICAL O HOT REATT - TNTT TAL IETHG COMM AND EECOIEED

[1F3

i}

[1]

LOGICAL TUHIT ROT EEALY - MANTAL INTERVERTION EECTIRED

[}

[I]]

[iT1]

WO EEFEEENTE FOCITION FOOHD [rredi atnay be upzide dowt)

[}

A

[iT1]

METITH WOT FEESENT

[}

]

1]

HEITAFEHOVAL FEEVENTED

[}

[1]

[T1]

FOZEEECOMILETE

04

E&

[iTi]

MENIAL AT MECHANIS MFAILED

[1}]

ail

[iT1]

HVALTD COMMARTI OFEE AT ION CODE

[}

24

i)

IHVAL I FIELDVIN COMMAND PALKED

1]

2C

[iTi]

COMMAND SEQOENCE EREOR

[1}]

1]

[1]]

CANNCT FEATTMETTOHN - ONEN W B FOERAT

[1]

1]

1]

T ANHOT READ MEDTI I - THC OREAT IELE FORILAT

(1]

4]

[T1]

HOT FEATIY TO REAT T EAHSITICH

(1]

]

[iT1]

FWTEE O, FEZET OF B DEVICE EESET OCCORERED

(1]

[iT1]

THCOFFICIENAT TIME FOF OFERATICH

(13

i)

DEVICE OFEE ATIHG CONLITION S HATE C HANGED

0k

2E
T
F

m

MICEQOCODE HAS BEEN CHANGED

9.1.15 REPORT KEY Command

The REPORT KEY command 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 SEND KEY
command, is intended to perform authentication for Logical Units which conform to DVD Copy Protection scheme and
to generate a Bus Key as the result of authentication.

The REPORT KEY command also requests the DVD Logica Unit to transfer TITLE KEY data, obfuscated by a Bus
Key, to the Host Computer.

Table It - REPORT KEFF Commond

|
1 LOH | Feserved

2 MEE

]

I Eesorved or Logicd Hock Address

H LSE
[ Fezerued

T Feserwed

] HEZE .

T Al ocation Length LSE
L] AGT EET Fomat

i Wedor-Spediic Bieseryad | WACS | Hag | Lk

The KEY Format field indicates the type of information that is requested to be sent to the host.

The REPORT KEY command with KEY Format field of 000000b begins the authentication process. The Logical Unit,
when ready to begin the authentication process, shall grant the request by returning an Authentication Grant 1D
(AGID). If thereis no available Authentication Grant 1D, 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 SY STEM RESOURCE

FAILURE.

The AGID field is used to control simultaneous key exchange sequences. The AGID specified in subsequent Key
Exchange commands shall match a currently active AGID. The AGID field shall be reserved with the KEY Format

Field is Oh.

In case of KEY Format = 000100b, the Reserved / Logical Block Address field specifies the logical block address which
containsthe TITLE KEY to be sent to the Host obfuscated by a Bus Key. In all other cases, thisfield shall be reserved.

Table 165 - Key Format Code definitions for REPORT KFF Conanand

KE_].ernnat Fotumed Dat f)acripﬁcm
TICE FACHIN) Felim: 1 20T HERTIC A ION SE&RT 10
OmaTE Chdlerge EEYT Eetimz a Chdlenge EEYT
T T EET1 Fetm: a EET1
[ TITLE EEY Eetims aTITL E EEY obéuecated by a Bus Key
omTaTh A5 Eehimz the current stae of the futhentcaion Fuccess: Flag
[EERALT Triadidate Specified H5I0
Al ather values BEeser wad
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The Folloaing showr the data ietimed to the host for this coprpnand .

Tabla It - REPORT KEY Daa Format (Fith KEEY Formegt = B00066B)

Eit
o 7 B 3 4 3 2 0
1] MEiE REEPOET EEY Diatal angth
1 L:ZE
2
3
ANTHENTICATION GRANT ID
1]
1
2
3 AETT

Hote: Host nust weset lung antherticshon processes in the dnve by vahdabing the coresponding 4G
The host may detect lost grarts by refirsal of the 5 tart duthertication Process opetation

Figure 8 - Device Koy Exchange oud Anthenticomton Stae Diagraw
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| Figure 9 - Anthentication Flag Sequonce

READ DVD STEUCTURE costnvand with
the Formmat field set to 02k, conpletes withoat
arertor (5 eoared [hse Feyis exchanged)

Poarer-on Feset,
Hard Feset, Eject

Tabla 167 - REPORT KEY Dma Format (Fith EEY Forut = 86000 615)

Eit
Eyte 7 & 5 ) 3 2 1 K]
1] HEE EEFOET KEY Diatal ength [UEh]
1 LEE
Z Beserved
3 Beseived
Chdlenge Fey
1] HEE
. Chd lenge EeyVdue
k] LEE
10 Femred
ikl Eemersed

Doc No. 97108R0O

Challenge Key Vaue field returns a value to be used to interrogate an external device to determine conformance with

the DVD Copy Protection scheme. The external device then generates the corresponding KEY 2.

Tablz 168 - REPORT KEY Dan Format (With KEF Formm = 8000168

—
B 7 é 5 4 3 2 1 0
] H2E FEFPT RET Lida Lengih [I4h]
1 LSE
2 Fezerved
3 Beserved
EEx]
[1] HTE
. EET! Wdue
[ LEE
5 Fecerved
4 Fezerved
T Beserved

KEY 1 Vauefield returns a value used to determine the Logical Unit’s conformity with DVD Copy Protection scheme
by an external device. The KEY 1 value will al'so be used as a parameter to generate a Bus Key in the Logical Unit.
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When the Logical Unit is unable to produce a KEY 1 value, this command with KEY Format = 000010b shall be
terminated with CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional
sense code & qualifier set to COPY PROTECTION KEY EXCHANGE FAILURE - KEY NOT PRESENT.

Tablz 149 - REPORT KEY Daa Format (Fith KEEY Formm = G001 465

Eit

Eyte

7

]

5

4 3

2

[1]

1

MEE

FEFORT BET Diga Lengih (04N

LiE

z

Beserued

LCaopiy ight Flaagermant borrnation

CFM

CF ZEC | CEME

Resersed

TOLEEEY

HEE

TOLE KEY Wdue

LiE

Beserued

Begerued

=1 o Cn| W= -

Fecered

The CPM field identifies the presence of copyrighted material in this sector:
Ob - Materia not copyrighted

1b - Copyrighted material The CP_SEC field indicates that the specified sector has a specific data structure for copyright

protection system:

Ob - No Such data structure exists in this sector
1b - A specific data structure existsin this sector

The CGMS field indicates the restrictions on copying:

00b Copying is permitted without restriction
01b Reserved

10b One generation of copies may be made
11b No copying is alowed

TITLEKEY Vauefield returnsthe TITLE KEY which is obfuscated by a Bus Key. The length of TITLE KEY valueis

currently 5 bytes only.

When the TITLE KEY does not exist on DVD media, this command with KEY Format = 000100b shall be terminated
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 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 Format = 000100b shall be
terminated with CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional
sense code & qualifier set to COPY PROTECTION KEY EXCHANGE FAILURE - KEY NOT ESTABLISHED.
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Table 116 - REPORT KBV Dima Format (Fith EEY Fornat = 0881 615)

Eit
Byte 7 & 5 4 3 2 1 0
m er RPN BET Lo al ehgm
1 LSE
2 Fezerved
3 Beserved
ATTHERTIC ATTON SOCERS FL A5
1] Bezerved
1 Beserved
2 Bezerved
3 Feserved Bucess
E
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For more information on the contents of the Success Flag See “ Authentication Flag Sequence” on page 153.

Table 111 - Recomemended Sose Koy, ASC and ASCY) for REPORT KFY Command Frrors

“eme | asc | 43¢ Diesietiptise of Evoy
[F] 04 an LOECAL ONI HO REANY - CATSE HOT BEEFOETARLE
[} IS [1]] LOECTAL OHIT HOT EE&LY - TH FEOGEESE OF EEC OMING EEATTY
[} I} 0z LOECAL OHIT HOT EEADY - INITI AL ETHG COMMAND EEOOIRED
0z 04 1] LOGICAL ONIT HOT READY - MANDAL INT EEVENTICON EEQUIREED
02 [ an WO FREFEEENCE FOSTT IOH FOUHD [1riedia tray e upeide down]
[} 4 an HMETTTM HOr FEESERT
[1}] 1] an L IO COME AT OFER A TOH CODE
[1}] 24 an LT FIEL O TN COMMANT FACEET
[1}:] 1] [1]] CANHOT EEAD MEOITH - THE RO W PR FLAT
[1}] 1] 0z CANAOT FEAD MEDIOH - INCOM AT THLETOR HAT
03 55 an S ETEM EESOUECE FAILOERE
[1}] [43 [1]] COPY FETECTION EEY EXCHANGE FAILTEE - EEY HOT FRESENT
[1}:] [43 0z COPY FECTECTION EEY EXCHANGE FAILTEE - EEY NOT ESTARLISHED
(i3 a8 on NOT READY TO EEATTY T RANSIT ION
I 24 an FOLTEE OF OF HAFD EESET OCCOEEED
I3 ZE an THEOFFICIENT TIME FOE OFERAT IOH
I i3 an DEVICE OFEEATING CONDIT ION S HAVE CHANGED
[ T [1]] HICEOCODNE HASEEEN C HANGED

9.1.16 SET READ AHEAD Command

The SET READ AHEAD command requests that the C/DVD Logical Unit perform Read Ahead Caching operations
from the Read-Ahead Logical Block Address when the drive encounters the Trigger Logical Block Address during its
internal Read Ahead Caching operation.

If this command is received by the DVD Logical Unit when data after the Trigger Logical Block Address and before the
Read Ahead Logical Block Addressis contained in its cache, that data should be discarded and Read Ahead Caching
restarted from the specified Read Ahead Logical Block Address.

Sectors after the Trigger LBA (Not including the Trigger LBA) should be skipped. The data for both the Trigger and
Read Ahead LBAs will normally be read by the host. The sectors between these addresses (exclusive) are normally not
read by the host.

53



Doc No. 97108R0O

The Read-Ahead operation shall be performed in background, i.e. the C/DVD Logica Unit shall accept a command

during the Read-Ahead operation.

Table 112 - SET READAHEAD Comuand

i ey Skiom code | A7

1 LOW | Eeseied

z HIZE

i Trigger Logicd Blodk Address

] L:EE
3 HZE

T Eead dheadLogicd Blodk sddress

E]

E] LSE
10 Feseived

11 Wendor-Speditic | Fezerved | WACA | Hag | Lk

Table 113 - Recommended Soso Koy, ASC and ASCY for SET READ AHFAD Conanand Errors

N N
Seme Rey ASC ASCD Dieseription of Ermor

[IF] [\ 1] LOGICAL ORI HOT EEAL - CAMSE NOD EEFUORICARLE
0z i} o LOGICAL ONTT NOT REATT - IN PROGEESS OF EECOMING EEATT
[ [\ (4] LOGITAL ONTT WOT FEATT - THTT LAl TETHG COMM ANT EEOOIEED
[} [} 1] LOGITAL ORI NOT FEATT - MANTAL TRT EEVENT IOH EECOOIEED
[1F:3 '3 [[1] FWORETERENCE FOSITION PO HL [roedi atriay be upside gowt]
[ 4 1] METIOM HOT FEECERT
[11] 1] 1] TAL T COMMANTI OFEE AT ION COTE
[11] a1 1] LOGITAL ELOCE ATIDEESS OOT OFE ANGE
[iH] 24 on INSAL ID FIEL D IN COMMANT PAC EET
[11] k1] [1]] CANNCT FEAT MEDTTHM - THERCRT W FOEMAT
[1] k1] [} TANNOT FEAD MEDIOHM - INCOMEAT IELE FORME |
[iH] EF [iE] READ OF 3CEAMELED SECTOR W ITHOOT ANT HENT IC AT IOW
I 1] 1] HOT FEADY TO REALY T RANSITION
I 29 1] FOWMEF ON OF BARD RESET OCCORREEDN |
[\ IE 1] THEOFFICIERT TIHE FOF OFERATIOH
I T 1] LOGITAL O OFEE A THG CONDITIONE HAFE CHANGED
I i3 [1]] MICEOCODE HAS EEEN CHANGET

9.1.17 READ FORMATTED CAPACITIES Command

The READ FORMATTED CAPACITIES command allows the host to request alist of the possible media capacities for
an installed media. This command also has the capability to report possible capacities for amediawhen it is

reformatted.



Table 114 - READ FORMATTED CAPACTTIES Comnremd
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Fezerued

Feserued

Begerued

Fezerued

Feserued

M:iE Allacation L ength

L:iE

Wendor-Speditic | Fezerved | HACA

E7]

Lk

Sl oo ] A ] ] e o

EATH

-

The allocation length field specifies the maximum number of bytes that a host has allocated for returned data. An
allocation length of zero indicates that no data shall be transferred. This condition shall not be considered as an error.
The drive shall terminate the data transfer when allocation length bytes have been transferred or when all available data

have been transferred to the host, whichever isless.

Table 115 - Read Formaited Copacities Data Format

Bt
1
Evte 7 [} 5 4 3 2 a
Capacity Lis Header
CurrerkfMativounm Capacihy Descrptor
Forrratted C guac by Descriphorz]
[1] Formated Capaci by Descripbor O
T
[1] Fommated T apadh) Descripbor 1o
7
Table 116 - Capacity List Header
B
Eipte 7 3 5 4 3 2 ]
L Reseriied
T
2
3 C apacin) Lizt Length

The Capacity List Length specifies the length in bytes of the Capacity Descriptors that follow. Each Capacity Descriptor
is eight bytesin length, making the Capacity List Length equal to eight times the number of descriptors. A value of zero

isvalid
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Table 117 - Formatted Capactly Descriplor

Bat
Fvte 7 f 5 4 3 2 1 o]
u MLE
1 Nureber of Blodes
2
3 LiE
[ Feserved | Wdid | Hadrmnm
5 HEE
E Huodk Levgth
T LsE

The Number of Blocks indicates the number of addressable blocks for the descriptor’s media type.

A Valid bit of one indicates that the descriptor contains meaningful data. A Valid bit of zero indicates that an
unformatted mediais currently installed in the drive, and the Number of Blocks, Block Length, and Maximum fields
shall be set to zero.

For a Maximum bit of one, the descriptor indicates that no mediais currently installed in the drive. The descriptor fields
specify the maximum capacity supported by the drive. For aMAX bit of zero, the descriptor indicates that a formatted
mediaisin the drive. The descriptor fields specify the current media type.

The Block Length specifies the length in bytes of each logical block for the descriptor’s media type.
The Number of Blocks indicates the maximum (or fixed) number of addressable blocks for the descriptor’ s media type.
The Block Length specifies the length in bytes of each logical block for the descriptor’s media type.
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9.1.18 REQUEST SENSE Command
The REQUEST SENSE command requests that the C/DVD Logical Unit transfer sense data to the Host Computer.

Table 119 - Repast Sense Conmnmnnd
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The sense data:
1. shall be availableif an error condition (CHECK CONDITION) had previously been reported to the Host Compuiter;
2. shall be availableif other information (e.g. medium position) is available in any field.

If the C/DVD Logica Unit has no other sense data available to return, it shall return a sense key of NO SENSE and an
additional sense code of NO ADDITIONAL SENSE INFORMATION.

The sense data shall be preserved by the C/DVD Logical Unit until retrieved by a REQUEST SENSE command or until
the receipt of any other 1/0 Command.

The C/DVD Logical Unit shall return CHECK CONDITION status for a REQUEST SENSE command only to report
exception conditions specific to the command itself. For example:

1. An C/DVD Logical Unit malfunction prevents return of the sense data.

If arecovered error occurs during the execution of the REQUEST SENSE command, the C/DVD Logical Unit shall
return the sense data with GOOD status. If an C/DVD Logica Unit returns CHECK CONDITION status for a
REQUEST SENSE command, the sense data may be invalid.

C/DVD Logical Units shall be capable of returning at least 18 bytes of datain response to a REQUEST SENSE
command. If the allocation length is 18 or greater, and an C/DVD Logical Unit returns less than 18 bytes of data, the
Host Computer should assume that the bytes not transferred would have been zeros had the C/DVD Logica Unit
returned those bytes. Host Computers can determine how much sense data has been returned by examining the
allocation length parameter in the Command Packet and the additional sense length in the sense data. C/DVD Logica
Units shall not adjust the additional sense length to reflect truncation if the allocation length is less than the sense data
available.

The sense data format for error codes 70h (current errors) and 71h (deferred errors) are defined in "Table 120 - Request
Sense Standard Data" on page 164. Error code values of 72h to 7Eh are reserved. Error code 7Fh isfor a vendor-specific
sense dataformat. C/DVD Logical Units shall implement error code 70h; implementation of error code 71h is optional.
Error code values of 00h to 6Fh are not defined by this Specification and their use is not recommended.
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Table 124 - Romuost Semse Stapdand Do

Bit

Exte 7 & 5 4 3 2 1 0
[1] waid Error Code [Uhor Th)
1 Segrant Number [Beserved)
2 EETEL LT | Beserved | Senze Fay
4 koo
[
T Additiond Serce Lagth [h- 7]
] Corrtrand Fpedcfic bomrmdion
]
L]
i
12 Addbiona Serse Code
13 Addtiond Seree Code Cudifier [Oplhiond]
T4 Fidd Eepl aceatle Dnit Code [Cptiom A
15 SEIWV Cenze Feg Fpedlic[COptiond ]
16 [Chpti am ]
17
T8 Additiond Terce Bytes
h

A Valid bit of zero indicates that the information field is not as defined in this Specification. A Valid bit of one indicates
the information field contains valid information as defined in this Specification. C/DVD Logical Units shall implement
the Valid hit.

The Segment Number field is Reserved.

An Incorrect Length Indicator (IL1) bit of one indicates that the requested allocation length did not match the logical
block length of the data on the medium.

The Sense Key, Additional Sense Code and Additional Sense Code Qualifier provide a hierarchy of information. The
intention of the hierarchy isto provide a top-down approach for a Host Computer to determine information relating to
the error and exception conditions. The Sense Key provides generic categories in which error and exception conditions
can be reported. Host Computers would typically use sense keys for high level error recovery procedures. Additional
Sense Codes provide further detail describing the sense key. Additional Sense Code Qualifiers add further detail to the
additional sense code. The Additional Sense Code and Additional Sense Code Qualifier can be used by Host Computers
where sophisticated error recovery procedures require detailed information describing the error and exception
conditions.

The Sense Key field is mandatory and indicates generic information describing an error or exception condition. The
sense keys are defined in section Table 123 -, "Sense Key Descriptions®, on page 167.

The contents of the Information field is command specific and is defined within the appropriate section for the
command of interest. C/DVD Logical Units shall implement the Information field. Unless specified otherwise, thisfield
contains the unsigned logical block address associated with the sense key.

The Additional Sense Length field indicates the number of additional sense bytes to follow. If the alocation length of
the Command Packet istoo small to transfer all of the additional sense bytes, the Additional Sense Length is not
adjusted to reflect the truncation.

The Command specific Information field contains information that depends on the command that was executed. Further
meaning for thisfield is defined within the command description. When this field is used to report alogical block
address the data contained in this field shall always be alogical address. Commands that make use of M SF addressing
shall report the error location in LBA format.

The Additional Sense Code (ASC) field indicates further information related to the error or exception condition reported
in the Sense Key field. C/DVD Logical Units shall support the Additional Sense Code field. Support of the additional
sense codes not explicitly required by this Specification is optional. A list of additional sense codesisin "Table 124 -
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ASC and ASCQ Assignments" on page 168. If the C/DVD Logical Unit does not have further information related to the
error or exception condition, the Additional Sense Codeis set to NO ADDITIONAL SENSE INFORMATION.

The Additional Sense Code Qualifier (ASCQ) indicates detailed information related to the Additional Sense Code. The
ASCQ isoptional. If the error or exception condition is reportable by the Logical Unit, the value returned shall be as
specified in "Table 124 - ASC and ASCQ Assignments' on page 168. If the C/DVD Logical Unit does not have detailed
information related to the error or exception condition, the ASCQ is set to zero.

Non-zero values in the Field Replaceable Unit Code field are used to define a Logical Unit specific mechanism or unit
that has failed. A value of zero in thisfield shall indicate that no specific mechanism or unit has been identified to have
failed or that the data is not available. The Field Replaceable Unit Code field is optional. The format of thisinformation
is not specified by this Specification. Additional information about the field replaceable unit may be availablein the
ASCII information page, if supported by the C/DVD Logical Unit.

The Additional Sense Bytes field may contain command specific data, peripheral device specific data, or vendor-specific
data that further defines the nature of the CHECK CONDITION status.
9.1.18.1 Sense key Specific

The Sense key Specific field is defined by this Specification when the value of the Sense key Specific Valid (SKSV) bit
isone. The Sense key Specific Valid bit and Sense key Specific field are optional. The definition of thisfield is
determined by the value of the sense key field. Thisfield is reserved for sense keys not described below. An SKSV value
of zero indicates that this field is not as defined by this Specification.

If the Sense Key fieldis set to ILLEGAL REQUEST and the SKSV hit is set to one, the Sense key Specific field
indicates which illegal parametersin the Command Packet or the data parameters are in error.

Tabde 121 - Fiald Poluter Bytes
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A Command Data (C/D) bit of one indicates that the illegal parameter isin the Command Packet. A C/D bit of zero
indicates that the illegal parameter is in the data parameters sent by the Host Computer.

A Bit Pointer Valid (BPV) bit of zero indicates that the value in the Bit Pointer field is not valid. A BPV bit of one
indicates that the Bit Pointer field specifies which bit of the byte designated by the field pointer field isin error. When a
multiple bit field isin error, the Bit Pointer field shall point to the most significant (left most) bit of the field.

The Field Pointer field indicates which byte of the Command Packet or of the parameter data was in error. Bytes are
numbered starting from zero, as shown in the tables describing the commands and parameters. When a multiple byte
field isin error, the pointer shall point to the most significant (Ieft most) byte of the field.

If the sense key is RECOVERED ERROR, HARDWARE ERROR or MEDIUM ERROR and if the SKSV bit is one, the
sense key specific field shall be as shown in "Table 122 - Field Pointer Bytes' on page 166.

Table 122 - Field Pointer Bytes
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The Actua Retry Count field returns implementation specific information on the actual number of retries of the recovery
algorithm used in attempting to recover an error or exception condition. This field should relate to the retry count fields
within the Error Recovery Page of the MODE SELECT command.
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9.1.18.2 Deferred Errors

Error code 70h indicates that the CHECK CONDITION status returned is the result of an error or exception condition
on the I/O process that returned the CHECK CONDITION status. This includes errors generated during execution of the
command by the actual execution process. It also includes errors not related to any command that are first observed
during execution of a command. Examples of this latter type of error include disk servo mechanism, off track errors, and
power-up test 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 with use of the immediate bit, with some forms of caching, and with multiple
command buffering. C/DVD Logical Units that implement these features are required to implement deferred error

reporting.

The deferred error may be indicated by returning CHECK CONDITION status to the Host Computer 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 1/0 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 deferred error according to the rules described below:

1. If adeferred error can be recovered with no external system intervention, a deferred error indication 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 error logging is supported.

2. If adeferred error can be associated with a particular function or a particular subset of data, and the error is either
unrecovered or required to be reported by the mode parameters, a deferred error indication shall be returned to the Host
Computer.

Deferred errors may indicate that an operation was unsuccessful long after the command performing the data transfer
returned GOOD status. If data that cannot be replicated or recovered from other sources is being stored using buffered
write operations, synchronization commands should be performed before the critical datais destroyed in the host
computer. Thisis necessary to be sure that recovery actions can be taken if deferred errors do occur in the storing of the
data.
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9.1.18.3 Sense-key and Sense Code Definitions

Table 123 - Sanse Eey Descriptions
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9.1.18.4 Using the REQUEST SENSE Command
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Whenever an Error is reported, the Host Computer should issue a REQUEST SENSE command to receive the sense data
describing what caused the Error condition. If the Host Computer issues some other command, the sense datais lost.
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Table 124 - ASC and ASCY) Assigumenss
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Table 124 - ASC aud ASCY Assigunmentds (Continuad)
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9.1.19 SEEK Command

The SEEK command request that the Logical Unit seek to the specified logical block address. All Logical Block
Addresses are valid targets for a seek operation, including a CD-DA audio sector. The content of the Sector at the
specified LBA shall not affect the seek operation nor cause an error to be generated.

The SEEK Command will always be executed as an immediate command. The command will return completion stations
as soon as the seek operation has been started.
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9.1.20 TEST UNIT READY Command

The TEST UNIT READY command provides a means to check if the Logical Unit isready. Thisis not arequest for a
self test. If the Logical Unit would accept an appropriate medium access command without returning CHECK
CONDITION status, this command shall return a GOOD status. If the Logical Unit cannot become operational or isin a
state such that an Host Computer action (e.g. START/STOP UNIT command with LoEj = 0 & Start = 1) isrequired to
make the unit ready, the C/DVD Logical Unit shall return CHECK CONDITION status with a sense key of NOT
READY.
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Table 125 - Tost Unét Ready Command

L peration code| L

1 LOH | Bemered
2 Feserved

3 Regeruved

i Feserued

] Wendor-Speditic | Fezer ved | WACL | Hag | Lk
k

T

E]

5 FATD

10

11

9.1.20.1 Using the TEST UNIT READY Command

The TEST UNIT READY command is useful in that it allows a Host Computer to poll a Logical Unit until it is ready
without the need to allocate space for returned data. It is especially useful to check cartridge status. C/DVD Logical
Units are expected to respond promptly to indicate the current status of the Logical Unit.
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Table 129 - Recomsmended Sense Koy, ASC and ASCE for TEST UNIT READY Cougnand Errors
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