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10.0 Commands specific to CD Media Only

There are specific capabilities that are valid for CD media only. Most of these capabilities are provided by specialized
commands and options. This section details these capabilities and commands. The commands in this section are only
valid for CD media and will be rejected when any other mediatypeisinstaled in the Logical Unit. Note that for a
Logical Unit that supports the Changer Logical Unit Model, there may be different mediatypesinstalled in the Logical
Unit and as such only when media that is currently selected is CD shall these commands be allowed.

10.1 Command support for CD Media

Table 134 - Commands specific to CD Media Ouly

Corrrand f)escﬁpﬁcm Opeiode e m—
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EEATICT EEh zection 10T S o page 189
FEATCT MEF Bk zection 1.1 .6 om page 207
EEAT HEATIER 14k section 10.1.8 on page 209
FEAT SOE-CHANWEL i zection TOLT. 3 om page 273
FEATTICFHALLTE h zection 101 10 onpage 221
ST AR EZh zeddion TOLT T2 onpage 241
STOFFLAYT TECAN IER zedtion TOLT T3 onpage 245
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10.1.1 PAUSE/RESUME Command

The PAUSE/RESUME command requests that the Logical Unit stop or start an audio play operation. This command is
used with PLAY AUDIO and PLAY CD commands that are currently executing in immediate mode.

Table 131 - PALTSERESTTME Commneemd
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A Resume hit of zero causes the Logical Unit to enter the hold track state with the audio output muted after the current
block is played. A Resume bit of one causes the Logical Unit to release the pause/scan and begin play at the block
following the last block played/scanned.
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If an audio play operation cannot be resumed and the resume hit is one, the command is terminated with CHECK
CONDITION status 05/2C Command Sequence Error. If the resume bit is zero and an audio play operation cannot be
paused, (no audio play operation has been requested, or the requested audio play operation has been completed), the
command is terminated with CHECK CONDITION status. See "Figure 13 - Stop Play/Play Audio/Audio
Scan/Pause/Resume Sequencing” on page 246 for additional information.

It shall not be considered an error to request a PAUSE when a pauseis already in effect or to request a RESUME when a
play operation isin progress.

Table 132 - Recommended Sopse Koy, ASC and ASCE for Panse-Rosumwe Command Errors
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] 1T 1] L OSICAL TR BT FEATY - MANTAL TR EFVERTION EECITIRED
[1:] KT un MEDIOM NOT FEESENT
[ 20 an THVALTO COMMANT OFEE AT TOH CODE
[} 24 an THUALTO FIEL D IH COMM AT FATEET
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10.1.2 PLAY AUDIO Command

The PLAY AUDIO command requests that the C/DVD Logical Unit begin an audio playback operation. The command
function and the output of audio signals shall be as specified by the settings of the mode parameters, including the
SOTC bit.

Table 133 - PLAF AUDIO Comromed

U ey akion Lode |45

1 LOH | Feseied

2 MEE

3 Stativg Loog cal Block Add ess

!

] L:iE
[ Begeruved

7 HTE FlayLemgth

E] LiE
E] endoi-Speditic [ Feser wed [ HaCa ] Py [ Limk
10

m BAD)

This command responds with immediate status, allowing overlapped commands.

For ATAPI Logica Units this command shall set the DSC bit upon command completion. See also "11.9 Immediate
Command Processing Considerations” on page 253.

If any commands related to audio operations are implemented then the PLAY AUDIO (10) command shall be
implemented to allow a method for the Host Computer to determine if audio operations are supported. An C/DVD
Logical Unit respondingto aPLAY AUDIO (10) command that has a transfer length of zero with CHECK
CONDITION status and setting the sense key to ILLEGAL REQUEST does not support audio play operations.
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The Starting Logical Block Address field specifies the logical block at which the audio playback operation shall begin.
PLAY AUDIO commands with a starting logical block address of FFFF FFFFh shall implement audio play from the
current location of the optics. PLAY AUDIO commands with a starting LBA address of 0000 0000h shall begin the
audio play operation at 00m 02s OOf.

The Play Length Field specifies the number of contiguous logical blocks that shall be played. A Transfer Length Field of
zero indicates that no audio operation shall occur. This condition shall not be considered an error.

If the starting address is not found the command shall be terminated with CHECK CONDITION 05/21 LOGICAL
BLOCK OUT OF RANGE status. If the address is not within an audio track the command shall be terminated with
CHECK CONDITION ILLEGAL MODE FOR THIS TRACK OR INCOMPATIBLE MEDIUM status. If a not ready
condition exists, the command shall be terminated with CHECK CONDITION 02/xx status.

If the CD information type (data vs. audio) changes within the transfer length, the command shall be terminated with a
CHECK CONDITION and the sense key shall be set to ILLEGAL REQUEST and the additional sense code set to END
OF USER AREA ENCOUNTERED ON THIS TRACK.

If the logical block address requested is not within an audio track, the command shall be terminated with CHECK
CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional sense code set to ILLEGAL
MODE FOR THIS TRACK.

Table 124 - Reconnmended Sese Koy, ASC aud ASCY for Play Andio Commad Frrors
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10.1.2.1 Play Audio with Immediate Packet Commands

The PLAY AUDIO and AUDIO SCAN commands will continue to play while other commands are processed by the
Logical Unit. Some commands can be accepted without disrupting the audio operations, while others will cause the Play
operation to stop. The following section describes the operation of other commands while playing audio.

The C/DVD Logical Unit shall accept and perform the commands as specified in "Table 135 - Play or Scan Overlapped
Command Operation”. If any other command than described in Table 135 - is received, the Audio playback or Scan
shall be terminated.

See "Figure 13 - Stop Play/Play Audio/Audio Scan/Pause/Resume Sequencing” on page 246 for additional information.
For ATAPI Logical Units, the ATA commands other than A2, AO shall stop any play or scan.



Tabla 135 - Play or Scan Overlapped Counnaed Oparaion
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10.1.3 PLAY AUDIO MSF Command

The PLAY AUDIO MSF command requests that the C/DVD Logical Unit begin an audio playback operation. The
command function and the output of audio signals shall be as specified by the settings of the mode parameters including
the SOTC hit described on page 120.
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Table 126 - PIAF AUDIO MSF Conterre e
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This command responds with immediate status, allowing overlapped commands.

For ATAPI Logica Units this command shall set the DSC bit upon command completion. See also "11.9 Immediate
Command Processing Considerations” on page 253.

The Starting M field, the Starting S field, and the Starting F field specify the absolute M SF address at which the audio
play operation shall begin. The Ending M field, the Ending Sfield, and the Ending F field specify the absolute MSF
address where the audio play operation shall end. All contiguous audio sectors between the starting and the ending MSF
address shall be played.

If the Starting Minutes, Seconds and Frame Fields are set to FFh, the Starting address is taken from the Current Optical
Head location. This allows the Audio Ending address to be changed without interrupting the current playback operation.

A Starting M SF address equal to an ending M SF address causes no audio play operation to occur. This shall not be
considered an error. If the Starting M SF address is greater than the Ending M SF address, the command shall be
terminated with CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST.

If the starting address is not found the command shall be terminated with CHECK CONDITION 05/21 LOGICAL
BLOCK OUT OF RANGE status. If the address is not within an audio track the command shall be terminated with
CHECK CONDITION ILLEGAL MODE FOR THIS TRACK OR INCOMPATIBLE MEDIUM status. If a not ready
condition exists, the command shall be terminated with CHECK CONDITION 02/xx status.

See "10.1.2.1 Play Audio with Immediate Packet Commands' on page 180 for information on overlapped commands
during an Audio Playback.



Table 137 - Recomsmended Sense Koy, ASC aed ASCY for Play Andie MSF Command Ervors
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10.1.4 PLAY CD Command

Doc No 97-xxyRO

The PLAY CD command provides one standard, universal way of sending digital CD datato an external Logical Unit
(e.g. an IEC958 or EBU port).

Table 138 - PIAY CD Comramed (LEA Form)
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Tabla 139 - PLAY (D Comtrmed (MSF Form)
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The Expected Sector Type field is used to check the sector type only. If the Requested Sector(s) do not match the
specified type, the command will be terminated with a CHECK CONDITION. The Sector that does not match will not
be transferred to output port. The sense key, ASC/ASCQ shall be set to 05 ILLEGAL REQUEST, 05/64 ILLEGAL

MODE FOR THIS TRACK.

Implementer’s Note: The Expected Sector Type is used to generate an error and terminate the transfer when the sectors
found on the media, do not match the type desired. This field has NO control of the actual number of bytes transferred.

Table 146 - PLAF €D, Fxpected Sector Type Field Definition

-Expeched
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See also, CD-ROM Sector Formats on page 60.
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Tabla 142 - Reconemendod Smse Koy, ASC aud ASCQ for PLAY CD Command Frrors
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10.1.5 READ CD Command
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The READ CD command (Family) provides one standard, universal way of accessing CD data. Rather than breaking the
types of data into several related commands, this command is generic to all CD data types.

This command returns any of the CD data streams, including the headers, EDC and ECC, ROM data and CD-DA data.
Each type of datais enabled viathe use of flags. These flags indicate which information from the CD isto be returned in
the data stream. If aflag is cleared, then that particular information will not be returned. If al the flags are cleared, no
data will be returned to the host and this condition is not treated as an error.
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The RelAdr bit is only used for SCSI Logical Units. For information on this bit See “Use of the RelAdr bit” on page 257.

The Expected Sector Typefield is used to limit the amount of information returned to the Host. If the Requested
Sector(s) do not match the specified type, the command will be terminated with a CHECK CONDITION. The Sector
that does not match will not be transferred to the Host. The sense key shall be set to ILLEGAL MODE FOR THIS

TRACK.

Implementer’ s Note: The Expected Sector Type is used to generate an error and terminate the transfer when the sectors
found on the media, do not match the type desired. This field has NO control of the actual number of bytes transferred.

Table 144 - READ CD, Fxpected Sector Type Fiekd Definition
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See also, CD-ROM Sector Formats on page 60.

The Synch Field Bit, when set to one indicates that the Synch Field from the sector will be included in the data stream.
Note that the data fields that are requested to be included in the data stream shall be contiguous. The Synch Field
information (if selected) will be the first information in the data stream; all other fields will follow.

The Header(s) Code is an encoded field that indicates the Header / Sub-header information to be placed in the data

stream.
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Table 145 - READ €D, Header(:) Code Field Definttion
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The User Data Flag, when set to one, indicates that the Data part of a CD Sector shall be returned in the data stream.
When set to 1, the whole user data will be returned to the host. Note that the setting of the Mode Select Block size and
Density Code does not apply to this command, and the physical user data will be returned. If the current track is an
Audio Track then the Audio Data will be returned, else the normal CD data will be returned.

The EDC and ECC Flag, when set to one, indicates that the EDC and ECC (L-EC) field shall be included in the data
stream. For Mode 1 CDs thiswill include the 8 bytes of pad data.

Error Flag(s) is an encoded field that indicates which (if any) of the C2 and/or Block Error data will be included in the
data stream. All the field types are mandatory. If the drive does not support the C2 pointers (as reported in the Mode
sense Capabilities page) the data returned shall be zero filled.

Table 146 - READ D, Error Flag(s) Field Definition

Eror L e
Flas Drefirition Descriphon
b Hoe o Error ivkorrnation will e mcduded mthe d#a grean,
(1] C2Emor Hag daa The CZ Error Flag [Poirker] itz [2352 Bits o 2 Bytes] will be mduded mthe d2a

strean When the C2 Error poitker bits are mduded m e data grearr, herewill he
are bit bor each bytein ervor it e sechor [2352 totd ] The bit ordering is Eram the
st sighifi b Tt to the least b gnificant bit in each byte. The tird bytes it e sector
will bethe livst bitghyes it the daastean

1 CZ & Hodk Error Rag Baoth the C2 Eiror Flags [23532 hits or 294 tytes] a1d the Blodk Error Buyte will be
itzluded in e data sream The Blodk Errorbybe i s the OF of all the T2 Enor Flag
buges. Sotha the data sreamm will alw ags e an edan hureber of bges, e Blodk Evor
buge will bepadded with abyre [undefined]. The Block Error biyghe will e st i the
dataztean tollowed by hepad byte

11b Beservad Beserwed for Buliure enharcarent,

The Sub-Channel Data Selection bits indicate which CD Sub-Channel information is to be included in the data stream,
the Q information and/or the “Raw” Sub-channel information (All eight channels, one byte from each of the small
frames.) If the bit is set, then that Sub-channel data will be included in the data stream to the Host.

Table K7 - READ CD. Sub-chanel Dola Selection Fiald Dafiniiion

Sub-charmel
Data Defirntica Dieseriphion Tpe

Selkcton
i1 Ho Zub-chamd Daa Ho Sub- charme data will be tranaterred HMadzory
0 & E Al Eaw Sib-chame datawill e braveker red Cipti o
[ [u] O data will be transten ed Ot ond
[GEL] B ezerued
T E-T B-Tl data will B brans erred Ot ond
e - 111 Fezerued

Support of Sub-channel datais optional. In the case of R-W the drive may return the data de-interleaved and error
corrected, RAW or padded with zeros depending on the R-W Supported and R-W de-interleaved and error corrected bits
in the CD-ROM capabilities and mechanical status page. Changing the DCR bit using Mode Select for page 1 (Read
error recovery page) will affect error correction of subcode data. The inclusion of the sub-channel data will only be valid
for Audio sectors.
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If the Starting Logical Block Addressis set to FFFFFFFFh and the only information requested to be placed in the data
stream is the Sub-channel data and thereis currently aPLAY AUDIO command in process, the actual address used will
be from the current location (of the Play). If the driveis not playing audio, the drive will respond with a CHECK
CONDITION with a sense key/ASC/ASCQ of 05h/B9h/00h (Play Not in Progress).

Table 145 - Formatted (-subcode Data (A Total of 16 Bytes)

) f)acripti.cm
[1] Combrod [4 B35, btz ATIE [4L. 5 bits)
1 Trak rorber
2 Trnde rogmber
3 Hm
4 Sec
5 Frare
[3 Eezerved [00h]
v FAZ
] Aec
El AFratre
1o CECT o 00k [hed]
11 CEC™ o 00h [Fex]
T2 i [pad]
T3 mh [pad]
T4 0 [pad]
15 Hod Signiticant Eitiz Flor iz sechor [Optiond ]
Al other bits e zero,
* CRC 15 opticnal

12



Table 149 - Number of Byles Retumed Based on Data Selection Field

Hodk & Error Aags

o PR R S 7% PR R s ¥ 7 P
Dista b he harsfamed Fﬁlfg CDDA | Model | Mode2 | Moded | Model

e Diata 10k o] e o aadib eI 5 aaan
Tser Tiga+ EDCYECT TR T T T T TR
Header Thly = L I I T 1
Heale Ty s EICTECT = [T Tegal Teed Thegd Tiepd
e & Uon T R TR, 1355 THD Tegd el
Heale & Ui Digas EICTECT =h TT] THD 03] el e
T Heade Ty TR TR y y 5 T
S Header Oy + EDCJECC h ] Tegal e Tiegd Tiepd
T0b Heade & User Tda = TR TR T HEE TR
Wb Header & Ve D#as EDCTECT = TTOm] ) T e 5T
21 He alers Oniy & [T ) 1 1z 1z
A e e Urly - EDCTET = TR, el T Td Tied
¥ B OF T I PR R TR ] 0] HED THD
I He3la: & Uar Dga+ EOCTECT h [T 0] T THD 70
Tymo® Ozer D 5 T el Ted Ted Tied
Tk Uie T#a s EOCTECT h T el e Tegd Tead
Timoh Heade THIY o L 1o TE 1o TE
Symc’ Healw Oy EDCIECC = [T Tegal e Tiegd Tiepd
TmeT Hesda & Tow T T TR, LT ot Tied Tied
Tmo® Headw & Ueer Dgas EOCTECT =0 TT] iy TETh] Tiead Tied
SymoE Sub Header Oy i T el Tiegd Tiegd Tiepd
Tymo T Suh Header Chly+ EDCTECT TR T TTegal Teed Ted Tied
Tymc’ Sub Headw & Use Tida o TR Tegal Ted Tegd Tead
Timo® Tub Headw & U Dgas EOCTOCC | IV TTOm] Tegal Teed Tiead Tied
TimoE AT Healas Ty o TR TE TE ! i
Tyme T AT Heades Ty - EOCTECT 37 TR, el T Td Tied
Symci Al Headers & Uzer Tata Fh [T JEd ] 207E =]
SymcE A Heade: & Ooer Datas EDCJECC | F9h ] TEL F) R ]
Bepeat All Ahove 30d Add Uk +a9d a9 + 2494 + a4 + A
Eivor Flags

TE'I:E&'C.&“ Ahote 3d Add JIL! ] + 240 + 4k + 210 +ad + a0

Doc No 97-xxyRO

The lengths of the data returned from the READ CD command vary based on the type of sector that is being read and
the requested fields to be returned to the Host. Many combinations are possible, but most are not very useful. Table 149,
“Number of Bytes Returned Based on Data Selection Field,” on page 193 specifies how the drive responds to many of
the requests possible. Requests for transfers not specified by this table shall not be supported and treated as Illegal.
Illegal values will cause the command to be aborted with a CHECK Condition, Sense Key 05, ASC 24 (INVALID
FIELD IN COMMAND PACKET).

The Valuesin () indicate that the amount of data is the same as the Flag byte setting specified by the contents of the
parenthesis.

Values that are shaded are most useful to the host and shall return the number of bytes specified if supported.

See "Figure 5 - CD-ROM Sector Formats' on page 60 for a description of the data available for each sector type.
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Table 15% - Recommended Sonse Koy, ASC and ASCH for Read CD Commmd Frrors

- . E—
Serse Eey LEC ACO Desenption of Exor
1] 1% [1]] EECOWEEED DA A WITH EEROE CORRECTION & EET RIEZ APFLIEDH
[i]] 18 04 EECCWERED DX AW ITHECC
[1]] 1] [1]] FALTEEFRENICTION THEESHOL D EXCEEDIED - Fredicted MediaFalwe
[} 0f an LOGITAL OHIT HOT FEAT - CAOSEWOT FEFOFTAELE
(] (L} [1]] LTOGICAL ORI HOT EEALY - I PROGRES S OF FECOMING FEATY |
[} 0f 0z LOGITAL OHIT HOT EEAT - INTT LAL TETHG COMM AND EEOOIEED
[} 0f 1] LOGITAL OTHIT HOT EEATT - MIANTAL TRTEEVENT ION EEOOIEED
[1F3 1[4 [[1] HOREFERENCE POGITIOH POUHD [rroedi atnay beupside dowt)
0z a0 o CANNOT READ MEDTIM - ONENOR N FOEMAT
[} a0 0z CANNOT READMEDIOH - INCOMFPAL IELE FOEMET |
[} 34 an HETIOM HOT FEESERT
o3 0z an NOSEEE COMILETE
1] 1T [1}] ECC OTRCOFEECTARLE EFROE
1] 1T 1] CIEC THEECCUEEED EEREOE [CO Mediaomly]
[T} T3 [i]1] EANDOM FOSIT IONING EFECE
I} T3 [1]] HECHARITAL FOST IOHIHG EEECE
[1}:] an 1T FL A OFER ATTON IH FEOSEESS
[1}:] 20 an AL TN COMHMANT OFERAT IO CODE
03 21 an LOGICAL BELOCE ADDEESS OOT OF E ANGE
[1}] 24 an VAL TO FIEL O I COMM ANT FACEET
[1}:] a0 [1]] CANHOT FEAT MEDIOM - THEN O W FOERAT
[ a0 0z CANNOT BEAD MEDIOM - INCOMFAT IELE FORMAT
I 28 an FOT REAT TO REATY T EANSITICON
[1}:] Ed an TLEGAL HODEFORE THIE T RACE OF INCOMPA TEL E MEDTTH
I 28 an FOT FEATY TO REATY T E&ANSITION
[T 29 an FOWTEE OW OF EAFD EESET OCCOEEEDr |
I ZE an INEOFFICTERT TIME FOF OFERETTON
I i3 an DEVICEOFER ATING CONLITIONS HAFE CHANGED
[iT i o MICEOCODE HAS EEEN CHANWGED
0E T T FEATEFEOE, LOSE OF STE EAMTING

Doc No 97-xxyRO

The CD-DA audio data includes 16 bits of information for each channel, and will be formatted as follows when an audio

track isread.

14



Tabda 151 - CD-DA (Digital Andio) Data Block Foruot

P
Bt
Byte i L 5 4 3 2 1 H]
Tell T 17t of ona]

1] Left Chamel [Lower Bute]
BT [ Bk L] L [ T T Bl L]

1 L eft Chamel [Upper Buke]
13k | 1AL} 13K L5 | T LS L] T

2 Eight Charrel [Lower Bue]
b7 | bk 5] L | (] ] bl Tl

3 Eight Chamel [Opper Eite]
T3 | 1AL} LK | L | LN | L] L] T

2HE Left Chamel [Lower Bute]
BT | Bk L] T | T e Bl L]

R R Left Chame [Opper BLie]
T3 | 1AL} LK L | LN L] L] T

o] Eight Charmel [Lower Bue]
BT | Tk L] L | 174 T BT Bl

2351 Eight Chamel [Opper Eite]
T3 [ big LK | HE [ T [ L] L] T

Doc No 97-xxyRO

If the CD-ROM Drive does not support the CD-DA Stream-ls-Accurate capability (See "9.1.8.7 C/DVD Capabilities and
Mechanical Status Page" on page 126) then the Digital Audio data must be read as a continuous stream. If while
streaming the drive must stop, there will be a non-recoverable error generated (Sense Key 0Bh ABORTED Command,
Sense Code BFh LOSS OF STREAMING). Thisis due to the 1 second uncertainty of the address (There is no header in
CD-DA Data). Reissuing the command may not return exactly the same data as the previous try. When the drive
supports the Stream Accurate capability, there will be no error, only some time delay for rotational latency.

15
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Syrc Header Data

EDC ECC
R

NI

| [

Iy

| [

Iy

| [

Iy

| [

C2 ErmorFlags
IubHead
R Block Exoy Flags
SmleraﬂeU] SmaIIFra'ne{'ElE]
CD Tigitd Audio |
C2Enor 5
Block Ernoy
EdeFra'ne-U] EmallFrafn-e{EiS] Eaw Sub-charmel
CD Tigitd Audio IR
C2Enor
Block Ernor
Stnall Fr ave{1] Srrvall Frame 93] O-Fortriatted
CD Digitd Aulio | | | | | | |:|
C2Enor
Block Enor
E-ld de-ivker]eaved and
Smlera’neﬂ] SrmllFra‘nE{‘BE] - COx ek e
CD Tigitd Audic | | |
C2 Enor
Block Ernoe

Figura 11 - Reod CD Datn Skemn Order
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16.1.5.1 Description of Sub-chamumuel RV

Syrc

Syme
ST

. 96 Bytes (FLAT)
* L1596 six-bit sy als
Fommatted O

|Sec.5.15Red Bock [Howr to cock Packet Data)

BACKET EACKET
Zymch 4 Groaps of 24 words Zymch 4 Groaps of 24 wrouds
BIEYE BY1 YR B72 (ol [ T 2 o T s
BACK PACK PBACK PACK BACK RACK BACK PACK
Mode & EDC/ECC  Tser Data EDC/ECC
lem  Paitro0il Parity PO-FS
A[4[2][ | [ <]
Imstmcton

Hiote: the sizes showrn are in & bit words,

Figure 12_ Read CD Sub-channel, R (166h)

Table 152 - R-TV Raw

Eat

1

Eite 7 ] 5 4 3 2 1
1] L)
1 T 1]
95 IR

Doc No 97-xxyRO

R-W Raw isreturned in the format and order found on the media. It is the responsibility of the device driver to de-
interleave and perform error detection and correction on the RAW data to make it usable to higher level applications.

17
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Table 153 - B W De-Tnterlooved & Error Correcled

Bit
Fvte q & 5 4 3 2 1 0
] T a] Zry AT ]
| T a] 2Ty AT
= T a] TEC RIS
T 2 a] TACEZ[)
el 13 a] TACE]
e 2 a] FACE2(23]
e T ] TECET
Ee 13 a] TACE]
il T ] V0 T
i T a] TACEA]
i 13 a] TACEA]
7 | T TATT

Drives that can not return P or Q code with PACK data will return O in the unsupported P or Q bits. Each PACK is
generated after 2 contiguous Sub Channel data frames consisting of 24 bytes with 6 bits of PACK data per byte. Each 96
byte Packet consists of 4 Packs of 24 bytes each.

The basic RAW format is shown in "Figure 12 - Read CD Sub-channel, R-W (100b)" on page 197. The dataiis
synchronized with the subcode synch patterns SO and S1. Each group of 6 bits (R-W) is called a“symbol”. The symbol
following the synchs SO and S1 is the first symbol of the first pack in a packet. The packs following the sync bytesin R-
W data must be from the same block and in chronological order.

To guard the data in the sub-coding channels R-W, a (24,20) Reed-Solomon Error Correction Code is used. To improve
the burst error correction capability, eight-way interleaving is added to this error correction system.

The first two symbols in a pack have additional protection with a (4,2) Read Solomon Error Correction Code. The first
symbol of a pack contains a mode switch of 3 bits and a 3 bit subdivision of mode, called “item”. The defined mode item
combinations are defined in the following table.

Table 154 - Sub-cham el BW, Allowad Mode Ttem Combinmions

Tode Tem Diescription
Ok [0d] OO0k [ 0d] Thec EBCmode
TG [Td] T [ 0] TheL INE R AFHEICE e
O G [Td] TheT v GRATHIC S rrcde
TITR 7] 000k [0d] TheOSEE mode
Al Others Feserved For EButure uze

The R-W information is returned as part of the “raw” sub-channel data. The lower 6 bits of each of the bytes contain the
R-W data. This data follows the format shown in "Figure 12 - Read CD Sub-channel, R-W (100b)" on page 197. If the Q
information needs to be taken from the raw data, then it shall be de-interleaved according the Red book formats.

10.1.6 READ CD MSF Command

The READ CD command (Family) provides one standard, universal way of accessing CD data. Rather than breaking the
types of data into several related commands, this command is generic to all CD data types.

This command returns any of the CD data streams, including the headers, EDC and ECC, ROM data and CD-DA data.
Each type of datais enabled viathe use of flags. These flags indicate which information from the CD isto be returned in

18
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the data stream. If aflag is cleared, then that particular information will not be returned. If al the flags are cleared, no
datawill be returned to the host and this condition is not treated as an error.

Table 155 - READ CD MSF Commamd

Erpected Sector Tope |

Beserved

Ctativg M Field

Statmg & Fidd

Stating F Field

Ernding H ITdd

Endnig & Field

[Fe ws s Biay BREE) BN TS o B e

Endmig FField

T Bitz

Fidd

Sumich Header[ 5] Code

zev Diata

ETC &
ECC

TEE]

EET

L

Feserved

Sub-Chamel DataSdedion Hits

11 Wetdor-Speditic

Fene vad

FELEZ | T#

Lk

The Starting M field, the Starting S field, and the Starting F field specify the absolute M SF address at which the Read
operation shall begin. The Ending M field, the Ending S field, and the Ending F field specify the absolute M SF address
where the Read operation shall end. All contiguous sectors between the starting and the ending M SF address shall be

read.

A starting M SF address equal to an ending M SF address prevents a read operation. This shall not be considered an
error. If the starting M SF address is greater than the ending M SF address, the command shall be terminated with
CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST.

If the starting address is not found, or if a not ready condition exists, the command shall be terminated with CHECK

CONDITION status.

See "10.1.5 READ CD Command" on page 189 for a description of Expected User Data Type, Flag Bits and Sub-

channel Data Selection Bits.
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Table 156 - Recomamended Sense Koy, ASC and ASCY for Read CD MSF Command Frrors

Serse Eey A3C AT Diescriphion of Exor
[1]] 18 [1]] HEECOVERED DA AW ITH EERCOE COREECTION & EETEIES APPLIED
[1]] 18 04 EECCWERED DA ATWITH ECC
[1]] 1] [1]] FATLOEREFEEDICTION THEE HOL T EXCEEDET - Fredicted MediaFalwe
[ 04 [i]1] LOGICAL NI HOT EEATT - TAOSE NOT FEFOFTAELE
0z 04 [i]] LOGICAL ONIT NOT REATT - IN PROGSEESS OF EECOMING REATT
[(¥] 04 (1] LOGICAL O NOT EEATTY - THIT TAL IETHG COMM ANT FECOIEED
1] 04 [1X] LOGICAL ONIT HOT EEATT - MAWDAL THT EEVENT IO EECOIEED
0z 0k an NO EEFEEENCE FOSITION FOOND [rrediatnay be upside dowr)
1] 1] [1]] CANHOT FEATTMEDTOM - TNENC H FORMAT
1] 1] (1] CANNCT FEAD MEOIIM - IRCOMFAT IELE FOERET |
[ A [i]1] HMETIOH WOT FEESEHT
[IX] (1] [il1] HOSEEECOMELETE
[1X] 11 1] ECC ONCOEEECTAELE EFECE
1 1 % TIFC UNEECCWEEED EEROE OO Hediaonly]
04 13 an REANDOM POSIT IONING EEREOE
1T} I [1]] MECHANICAL FOST TONTING ERECE
(1] [il1] 11 FL AT OFEE ATTOW T FEOGEEESS
[i5] 20 an INALID COMMANT OFEEST ION COTDE
5] 21 a0 LOGICAL ELOCE ANDEESE OOT OF E ANGE
5] 24 [il1] THVALTD FIEL T IH COMBM ANT FACEET
(1] 1] [1]] CANHOT FEAT METTOM - THENCR H FOREMAT
[11] 1] 1] CAHACT FEAD HEDITH - IRCOMEAT IELE FORRLT |
113 28 [il1] HOT FEATY TO RE AT TEANCITION
(1] Ed [il1] ILLEGAL MODE FOF THIE TEACK OF INCORFPA TEL E FMETTIH
[T 28 an HOT REATTT TO REATH TEANWSITION
T g i) FOSEE OW OF BAFD EECET OCCOEEED |
113 2E [il1] THEOFFICIENT TIHE FOF OFERZATION
[T iF an DEVICE OFEEATING CONLDITIONS HATE CHANGED
[113 i3 [1]] MICEOCODE HAS EEEN CHARGED
[1):] 1 11 EEATD EEREOE LOSE OFETEEAMING

10.1.7 READ DISC INFORMATION Command

The READ DISC INFORMATION command requests that the C/DVD Logical Unit transfer general information about
the CD medium that is mounted to the Host.

Table 157 - READ DISCINFORMATION Commnomed

Beserved

Beseived

Beserved

Beserved

Beseived

HIE

Allocation T ength
LSE

Werndor-Spedhic

| Fezerved [ HaCA ] Ha [ Lmk

s e QY. - BEE (-2 T IS IR (X R

FAT
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It is not possible to completely characterize some incomplete CD-R/E discs with the information from the Read C/DVD
Structure command. The Read Disc Information Command provides information about all discs, including all

incomplete CD-R/E discs.
20
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The number of Disc Information bytes returned is limited by the Allocation Length parameter of the command packet.
An Allocation Length of zero shall not be considered an error. If the Allocation Length is greater than the amount of
available Disc Information Data, only the available data will be transferred.

Table 158 - Disc Informoiion Returued

———
BBB;L 7 5 5 4 3 2 1 0

1D M5B Dizc: bammati o lengih —1—
Ttomraton Hock

Z Eeserved | Ex=de | Staus of Last Sessian DizcStahis

3 Hurrler ot First brack om Disc

i Hurrber of Sessions

5 Fir track Hurmbey i L & ezdon

[ L ==t b ok Hurrber i L ast Seszion

H To_W TEC_W GSEN | F ezerved

] Ti z: T

E] Beserved

1u T

T Feserved

12 [MSE]

T3
Dz Idewki ficati oh

T4

TS LiE)

I3 [M5E)]

7 Lead-in Start Tivre for L st Session

] MEF

E] [LEE]

] [MEE]

a1 L ast Fossible Stat Titne for St tT e of Lead-ouw

pege] MEF

23 [L5E]

24 [MEE)]

29

25

27 .

= Dz Bar Code

29

a0

A (LEE)

32 B eserved

it Fupeber of OFC Tahle Enbries

T OFC Tahle 5]

. [Bee“OFCTdle Entries™ an page 207.)

The Disc Information has two parts: a recorded information area and an OPC table.

The Data Length is the number of bytes available in both the recording information area and the appended OPC table.
Data Length excludes itself.
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Table 159 - Disc Status

[ Diise Gt f)escripti.cm
(] Erriptny L s
1] Tl ete T <o [ Apipean dat &]
10 Canplete TNz [ CO-BOM ar Tad session 15 Josed and has vuo niest session poitker]
11 EETE

Stats of Last Sessionis valid only for discs wiath either expty or incomplete sthas and givenbyr the follosnng whle.

Table 168 - Staus of Last Secsion

S tahas of Last session f)scripﬁon
un Errpty Sessio
[1]] Trzarplete Sesa on
L] Feserved
I Cotrplete Session [Cmily posdable when Disc Staus is Covplete]

The Erasable flag, when set to one indicates that CD-E medium is present. Otherwise, CD-E medium is not present.

The Number of First track on the discis: 1) If Disc Statusis set to 00 (Empty Disc), the Number of First track field shall
be one. 2) If thereisno PMA for track information and the first track is incomplete track, the track Number of First
track shall be equal to one. 3) If there are PMA for track information and there is no Complete Session, the track
Number of First track isfrom PMA. 4) Otherwise, thisis the track number for the first TOC entry for track.

The Number of Sessions on the disc refersto all complete sessions plus any incomplete or empty sessions. A Blank Disc
will always have a session count equal to one.

First track Number in Last Session and Last track Number in Last Session. In order that tracks in alast session which is
open may be scanned for Read track Information Command, both the First track Number in Last Session and the Last
track Number in Last Session are identified. Thisisinclusive of the invisible track.

The DID_V (Disc Identification Valid) flag specifies the validity of the Disc Identification field. If it is set to 1, then the
Disc Identification field is valid. Otherwise, it isinvalid.

The DBC_V (Disc Bar Code Valid) flag specifies the validity of the Disc Bra Code field. If it is set to 1, then the Disc
Bar Code field isvalid. Otherwise, it isinvalid.

The GEN (General Purpose Disc) flag, when set to zero, indicates that the mounted CD-R/E disc is not defined for
general purpose use. When the GEN flag is set to one, the mounted CD-R/E disc is defined for general purpose use.

The GEN Flag is returned according to the encoded value in ATIP, as following table:

Tabla 16 - GEN Flag

.
EM Flag Descriphon
1] Hat defmed Eor gener d purpose dia:
1 Defimed bor geverd purpose d5c

The Disc Type specifies the type of the data on whole disc. A disc has only one disc type. The disc type is recorded in
the AO/PSEC field in the TOC of the session in which there is at least one data track, or is recorded together with disc
ID in PMA.

In the case of a session that contains no data tracks (only audio), AO/PSEC field in the TOC of the session is always 00h
regardless of actual disc type. For all disc, the type shall be determined from the following sequence.

1. Disc ID (Disc Type) as written in PMA.
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2. From the first Complete Session that includes at |east one data track.
3. From the first session of a Complete Disc (not appendable).
4. The Disc type is NOT decided, the Disc Type field of Disc Information data shall contain FFh.

Table 162 - Disc Type Code

I I
Dhse Type Cade Dnsc Tirpe
[ CD-Ddor CO-EOM Thsc

10 CDO-IDis:
20 CO-FOM XA T =c
T Ordefived

All other wal ue EReser ved

The Disc |dentification number recorded in the PMA isreturned. The Disc |dentification Number is recorded in the
PMA asasix digit BCD number. It isreturned in the Disc Information Block as a 32 bit binary integer.

Lead-in Start Time for Last Session. If the disc is Empty as specified in Disc Status field or has no Complete Session,
then the Lead-in Start Time is returned as encoded address in the ATIP. If the last session, which is the second or
greater, is Empty or Incomplete Session on disc, it shall return Lead-in Start Time of Last Session. If the Disc Status is
Complete, the Lead-in Start Time field is filled with FFh. The Lead-in Start Time is given in the M SF format.

Last Possible Start Time of Lead-out. If the disc is a Complete disc, the Last Possible Start Time of Lead-out field is
filled with FFh. The Last Possible Start Time of Lead-out is returned as encoded addressin the ATIP and it isgivenin
MSF format.

Disc Bar Code. If the Logical Unit has the ability to read Disc Bar Code and a bar code is present, then the Disc Bar
Codefield contains the 12 hex digits of the bar code.

Number of OPC Table Entries. An OPC (Optimum Power Control) Table is attached only if the values are known for
the mounted disc. Since OPC values are likely to be different for different recording speeds, each table entry is
associated with a recording speed. The Number of OPC Table Entries is used to compute the number of bytes that will
follow will be the number of entriestimes 8. This number shall be the same for all values of Allocation Length. The
Number of OPC Table Entries will always be zero for CD-ROM discs and for CD-R/E discs for which OPC have not yet
been determined.

Table 163 - OPC Toble Entrics

Eat

Eiyte 7 2] 5 4 3 2 1 1]
1] | B=E] i
: Speed i Ki lobughes ! Secand L3E)
2 [MEE)
3
; OFC Wdue
[
T [LE2E)

The Speed field indicates the speed for which this OPC value is valid. This value is the number of kilobytes per/second
(Speed/1000) that the datais read from the Logical Unit.
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Table 164 - Bxmuple Dito Holes

Speed CIIRCMEYE) Data Fate
A 17 EBytesfeecmd
] T EBgtesfkecmd
x4 T6 EBytesfzacmnd
] T A ME tezecomd
e L8 MEyteskecomd

The OFC_Vahie field 15 assocated with given speed

Tabla 165 - Recommmended Smso Koy, ASC and ASCQ for READ DISC INFORMATION
Commmand Errors

Seme Eey ASC ASCOQ) Description of Ence
[1F] 04 (] LOGICAL OUHIT WOT EEATT - CAOSEWOT FEFOFTAELE
[1F] 1T} [1]] LOGICAL ORI NOT FEEADY - IN FROGRESS OF EECOMING EEATT |
[1F] 04 [1F] LOGICAL ONIT WOT EEATT - INTT TAL IETHG COMBMART FEECOTEEDT
[1F] 04 [IK] LOGICAL OHIT NOT EEATT - HMANWTAL THT EEVENT IO EECOIEED
0z 0 an NO EEFERENCE FOSITION FOUOND [vrediatnay) be upside down)
[1F] (Fy 1] HMETINTH NOT FEESEHT
| 04 13 1] EANDOM FOST IONTHG EEECE
| 04 19 [1]] HMECHANICAL POSITIONING EREOE
[1] 20 1] VAL TN COMMANT OFEEATTON CODE
[1)] 24 1] THVALTO FIEL T T COME AT FACEET
| [1}] a0 [1]] CANHCOT FEAT MEDIOHM - THENCW H FORMAT
| [1}] a0 [iF] T ANHCT FEAD MEDIOM - ITNCOMFAT TELE FORMLET |
[11: 28 1] WOT FEATY TO EELATTY T EANCITION
Tk g i FOWEE ON OF EAFDEESET OCCOEEED |
[T ZE [i1] IMZ0FFICIENT T IME FOE OFERATICON
[11: i 1] LOGICAL ONIT OFEE ATNG CONDITIONE HAE CHAWNGED
[11:3 aF [1]] HMICEOCODE HAS EEEN CHANGETD

10.1.8 READ HEADER Command

The READ HEADER command requests that the Logical Unit return the CD-ROM Data Block Address Header of the
requested logical block.

Table 166 - READ HEADER Comutoed

L Uiper ation code [ 44

1 LK Feserved | HEF | Fezerved
2 HEE Logcd Blodk &ddres

3

4

5 LSE
[ Feserued

T HIE Allocaion L ength

g LSE
q Wendor-Speciiic | Feserved | HATA | Flag | Lmk
10

m FaD
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See "5.5 CD Address Reporting Formats (M SF bit)" on page 64 for a description of the M SF hit.
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The Logical Block Address field specifies the logical block at which the read header operation shall begin.
See the READ (10) command for exception handling.

The READ HEADER data format below defines the format for the returned CD-ROM data block address header of the
requested logical block.

Table 167 - READ HEADER LRA Do Formm

Eit

Ete i 5 5 4 3 (]
[1] LI B Dista Mode
1 Beserved
a EReserved
3 Beserved
[ HZE Logcd Block Addres
o
[4
T LEE

Table 168 - READ HEADER MSF Dala Formai
Eat

Ervte 7 & 5 4 3 0
[1] CLFBOM Dista Mode
1 Beserved
2 Beserved
3 Bezerved
i Fezerved
1 M
[ Z
T F

The CD-ROM Data Mode field specifies the CD-ROM data mode of the logical blocks in this sector of data. The values

in thisfield are defined in "Table 169 - CD Data, Mode Codes" on page 210.

Table 169 - CD Do, Mode Codes

CD-ROM Datablode | o Dale et Fomterts
Uth Mode or Audio

TTh Hod T

02 Modk 2

U2 - FEh Eezerued

If the MSF hit is zero,

the Absolute Address field gives the logical block address of the first logical block in the physical

sector where the data for the requested logical block addressis found. If the MSF bit is one, the Absolute Address field

gives the MSF address of the sector where the data for the requested logical block address is found.
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Table 178 - Reconnmendad Smeso Koy, ANC oud ASCY for Road Hoadey Commond Frrors

Seme Koy A3C A3CO) Desoriphion of Exor
u 1 u RECCWERED DA LW ITH RETRIES
1] K [1]] FECCWEFED DA AT H EFFOE COEEECT IO & FETEIET ATTLIED
1] ] [\ FECCWERED DA ATTITH ECC
(1] i3] [1]] TALTEEFRENICTION THEESHOL T EXCEEDED - Fredicted MediaTalre
0z [if} on LOGICAL ONIT NOT EEATT - CANSE NOT EEFOFTAELE
[1F] n4 ul TOGICAL ORI HOT REATY - IN FROGEES S OF EECOMING FEADY |
[IF] [\ [} LOGICAL OHIT HOT EEATH - TN TAL ETNG COMMART FEOOIEED
0z 04 ] LOGICAL ONIT NOT EEATT - MANAL INT EEVENT ION EEOQUIRED
[1F (]2 (1] WO EEFEEENCE FUSITIOH FOOHD [rredi atnay be upside dow )
[1F] [FY (] HEDIOH HOT FEEZENRT
[IE] [} i) FOSTEEECOMILETE
[IE] 1T [1}:] ECC ORCOFEECTAELEERECE
[IF] 1T [ CIEC OTHEECTVERED EFFOE [CL Hedia only]
[} ] (] FARDOM FOST IOHIHG EEEOE
04 15 [i]] MECHANICAL POSITIONING ERREOE
[11] 1] i) VAL TN COM AR OFER AT TOW CODE
[ 21 (] LOGICAL BLOCE ANDEESS OUT OF B ANGE
05 24 on INWALIO FIEL O IN COMMANT PAC EET
[11] K1) [1]] CAWHOT FEAT METIOHM - OTHEN O B FORRAT
[11] 1] [} CANHOT FEAD MEDIOH - INCOMEPAl IELE FORMAT |
[ [33 %] REATIUF S EAMBLET S ECTOR W ITHOUT ATTHENT ICATTONH
I3 2% i) WOT EEATY TO EEATTY T EANSITION
[11] 1) i) LLEGAL MODETOE THEE TEACE, OF INCOMPA TELE METIO
I 113 [T FOT EEADLY T U EEADY T RANSITION
il EE] on PO ERE ON OF HARD EESET OCCORRED
I3 ZE i) INSOFFICIENT TIME FOF, OFERATTON
I i3 i) OEVICE OFEE AIING CONLITIONS HAFE C HANGED
0g i o1 HMICEOCODE HAS EEEN CHANWGED

10.1.9 READ SUB-CHANNEL Command
The READ SUB-CHANNEL command requests that the C/DVD Logical Unit return the requested sub-channel data

plus the state of play operations.

Table I7T - READ SUB-CHANNEL Comtniemed

I ez abiom code [ &
1 LOH Fecerved HET Feserved
1 and2mry]
2 Fezerued = ] Feserved
M andamry)
3 Sub-chamel Data Fomma:
[ Beserved
|1 Beserved
[ Track Hurrber
T HEE Allocation L ength
E] LSE
E] Wendor-Spedilic | Feserved | HATA | Hag | Lk
10
m FATY
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Sub-channel data returned by this command may be from the last appropriate sector encountered by a current or
previous media accessing operation. When there is no current play operation, the C/DVD Logical Unit may access the
media to read the sub-channel data. The C/DVD Logical Unit isresponsible for ensuring that the data returned are
current and consistent.

See "5.5 CD Address Reporting Formats (M SF bit)" on page 64 for a description of the M SF bit. Support for the MSF
bit is mandatory.

The sub Q bit set to one requests that the C/DVD Logical Unit return the Q sub-channel data. The sub Q bit set to zero
reguests that no sub-channel data be returned. This shall not be considered an error. Support for the SubQ bit is
mandatory. When the sub Q bit is Zero, only the Sub-Channel data header is returned.

Table Y72 - Sub-cham el Do Header Format

Bt

Eyte 7 3 5 4 3 2 1 a
Sub Chaymel Tiata Head ey
1] Regeruved
1 Budio Skt
2 [HEZE] Sub-chamd Da#aLl engh
3 [L3E]

The sub-channel dataformat field specifies the returned sub channel data. If thisfield is 01h, 02h or 03h, the requested
sub-Q dataitem is returned.

Fable 173 - Sub chann el Date Forma Codes

Suppoet
Femmat Code Retumed data ot

(L] Eeserued ey wed

UTh CLI L ek positian Mardsany

=2 Hediacaaloguenurber [OFCbar code] Mardzary

0 Track ivtemaimd standard recording code [ISEC) Mardaary

04 - ETh Eezerwed

Foh - TPh Wendor-spedi B o it omd

The track number field specifies the track number from which the ISRC code is transferred. Thisfield shall have avalue
from 01h to 63h (99d), and is valid only when the sub-channel data format is 03h. If thisfield is nonzero for all sub-
channel data formats other than 03h the drive will terminate the command with a check condition (INVALID
REQUEST / INVALID FIELD IN COMMAND PACKET).
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10.1.9.1 CD Current Position Data Format

Table 174 - CD Cirrent Posttion Dita Forma (Format Code 01h)

Bit

Exte 7 2] 5 4 3 2 1 o
Sub Charmel Diata Header
1] Fezerved
1 Auadin Stabe
2 HEE Sub-chamel Data L ength
3 LsE
CD Cument Posttion Dlata Block
[ Eub Chawmel Data Foma Code [01H)
a Fan Camitrol
4 Track Hurrber
T Tiden Hurmber
E] HEE Aheoluke TO Address
E]
| 10 See Fal'efF - AE Ao Pt bh page b4
ikl LSE
T2 HEE Tr sk Feldtive OO Addres=
T3
| 14 See Fal'efF - ANE Aibear Pt thpage b4
15 LsE

The Audio Status field indicates the status of play operations. The audio status values are defined in "Table 175 - Audio
Status Codes" on page 215. Audio status values 13h and 14h return information on previous audio operations; they are
returned only once after the condition has occurred. If another play operation is not requested, the audio status returned
for subsequent READ SUB-CHANNEL commands is 15h.

Table 175 - Audio Staus Codes

Stabas E'Ecripﬁ.n:m
[0 Audio st bytetiol apported o tot wdid
11h Play qperation i progress
IED Flay mperaionpated
[ED Flay aperafiomn aiccesdul Iy carpleted
14h Flay aperation stopped due b errar
Toh Hocwrent sadio status to retwm

The Sub-channel Data L ength specifies the length in bytes of the following sub-channel data block. A sub-channel data
length of zero indicates that no sub-channel data block isincluded in the returned data. Sub-channel data length does
not include the sub channel header.

The Sub-Q Channel Data Block consists of control data (bytes 4 - 5), current position data (bytes 6 - 15) and
identification data (bytes 16 - 47). The control data and current position data is abtained from the Q sub-channel
information of the current block. Identification data may be reported that was obtained from a previous block. If
identification data is reported, the data shall be valid for the sector addressed by the current position data.

1. If an play operation is proceeding in the background, position data for the last sector played shall be reported.

2. In other cases, for instance after a READ command, the C/DVD Logical Unit may either report position data for the
last sector processed for that operation or may report position data from the sector at the current read head position.

The ADR field gives the type of information encoded in the Q sub-channel of this block, as shown in the following table.
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Table 176 - ADR Sub-channel () Field

DR code ff'ﬁczipﬁ.cm
Uh Sub-chame Urnode mbormai on ok supplied
Th Eub-chamel O encodes current podtion datalie. track, tndes, Saolube o3 d ess, rel stive address]
Zh Sub-chame O encodes rredi a catdoguenurrber
Sh Sub-chame O encodes TET
ih -Th Fererved

Tabla 177 - Sub-ckann el () Conbrol Bite

Eit Equals zemo Equals one
1] I 0 WITACUE pre-eTrphas £ BOT 0 Wit pre-eTrphan £
1 Liqital o) porahi biked Liigital sy pevtnitted
2 Bdio b sk Diata track
3 Two-chame audio Fow- chamne audio

The Track Number field specifies the track from which ISRC datais read. This field must have a value between 01h and
63h and is valid only when the sub-channel dataformat field is 03h. In this case, the C/DVD Logical Unit returns ISRC
data for this track.

The Index Number specifies the index number in the current track.

The Absolute CD Address field gives the current location relative to the logical beginning of the media. If the MSF bit is
zero, thisfield isalogical block address. If the MSF bit is one, thisfield is an absolute M SF address.

The Track Relative CD Address field gives the current location relative to the logical beginning of the current track. If
the MSF bit is zero, thisfield is atrack relative logical block address. (If the current block isin the pre-gap area of a
track, thiswill be a negative value, expressed as a twos-complement number.) If the MSF bit is one, thisfield is the
relative M SF address from the Q sub-channel.

10.1.9.2 Media Catalogue Number Data Format

A Media Catalogue Valid (MCVal) bit of one indicates that the media catalogue number field isvalid. A MCVal bit of
zero indicates that the media catalogue number field is not valid.

The Media Catalogue Number field contains the identifying number of this media according to the uniform product code
values (UPC/EAN bar coding) expressed in ASCII. Non-zero valuesin this field are controlled by the Uniform Product
Code Council 1) and the European Article Number Council 2. A valuein thisfield of all ASCII zeros indicates that the
media catalog number is not supplied.

If media catalogue number datais found, the MCVal bit is set to one. If MCN datais not detected, the MCVal bit is set
to zero to indicate the Media Catalogue Number field isinvalid.

Media catalogue number data returned by this command with sub-channel data format field code 02h may be from any
block that has UPC bar code Q sub-channel data. (This code is constant anywhere in every applicable disc.)

The CD Drive may either return the UPC information that it has previously read (Cached data) or may scan for the
information. As the UPC is only guaranteed to be contained in 1 out of 100 sectors and errors may be encountered, the
time required to return the UPC data could be several seconds.
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Table 178 - Modin Camlalogue Numbey Dota Fovmat (Formm Code 620)

p—
Bt

Eiyte

T & 5 4 3 2

Sub Chammel Diata Header

Beserved

Auadio Staues

LER] I o iy =)

HEE Sub-chamel DaaLangth

L3iE

Media Catalogue Hunber Data Block

b Chawel Data Fonra Tode [02H)

Bezerved

Beserved

Beserved

Lo LT, I ] By =

u

HMedia Cad oque Humber [TTC B a Code]
[See "Tale . 0F- (WP Fowmst'om page 28]
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1. The Uniform Product Code Council is located at 8163 Old Yankee Road, Suite J, Dayton, Ohio 45459. 2.
The European Article Number Council is located at Rue des Colonies, 54-BTE8, 1000 Brussels, Belgium.

Table 179 - UTPC Format

—
Bt

Eiyte

1 & 3 4 3 2

JTIHEE Eeserted

N1 [Host agrikicak]

Wz

Nz

L)

it

i

WY

HE

1]

b= I B B - IS, S TS B =

Hin

—

HTT

Hiz

HiZ

JE R Y BN
oo | Y

CED

AFrarre[Enany]

N1 through N13 shall be retrieved from the Q channel in mode 2. The data shall be encoded as ASCII characters (i.e. if
N1 of the UPC is Olbcd, then N1 of the above field shall be 49d or 31h).

10.1.9.3 Track International Standard Recording Code Data Format

The Track ISRC field contains the identifying number of this media according to the ISRC standards (DIN-31-621).
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Tabla I8 - Track Imter aional Staudard Recording Code Dalo Foruaat

Eit
Biyte 7 3] ) 4 3 2 0
Sub Charmel Diata Header
1] Becerved
1 Luadio Shdue
2 Sub-chame DataL ength
3

Track BEC Data Black

b Chawel Tata Fomra Tode [03H)

&0F (03] [ Cantral

Track Hurrber

Becerved

Trak ltemaiond Stadad Fecording Code[ISEC]

—— -
Lo IS I, B [

Doc No 97-xxyRO

If ISRC datais detected, the TCVal hit is set to one. If ISRC datais not detected, the TCVal bit is set to zero to indicate

the ISRC field is invalid.

Track ISRC data returned by this command with sub-channel data format field 03h may be from any block in the
specified track that has ISRC data. When ADR field is 3 (0011), it is used to assign a unique number to an audio track.
This is done by means of the ISRC which is 12 characters long (represented by 11 to 112.) The ISRC can only change

immediately after the TNO has been changed.

Table 18T - Raw ISRC Forna on the CD Disc

S0,

21 Comity ol ATNE nI: DT |00 EFBHEIONITE zern

A Frame

CREC

] LEEC Bl bits

11, 12 are the country code; 13, 14, 15 are the owner code; 16, 17 are the year of recording; 18, 19, 110, 111, 112 are the

serial number of the recording. AFrame is the absolute frame number.

Note: The information returned for the ISRC shall be converted to ASCII. The translation used will translate media codes from

00h - 09h to ASCII ‘0 - ‘9" and media codes from 10h - 3Fhto ASCII ‘@’ - ‘0.

Table 152 - ISRC Forma of Data Retnrned to Host

Bit

Eyte 7 & 5 4 3 2

TrvA Beserued

T [Cowntry Code] VAT codes arre ASCTTEA - 27
Iz

T3 [Owrer Code] Vdid codes arre ARCTTF - °F & &7 - 727
4
]

T6 [Wear of Becordmg] Wi d codes are ASCTT 07 - 77
7

T2 [Ferial Humber] Wdid codes & re A5CT 07 - 97
i
o
m
Iz

1T

FAZET™

mmwm_gmmﬂmmmwm—ﬁc

Femerved
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Table 187 - Reconrmended Semse Koy, ASC aed ASCY) for Road Seb-chamel Command Errors

P
Sewse ey

A3C

BSC0)

I
Dreseriphon of Evvor

[1]]

17

[1]]

EECOWERED DA AWITH KETRIES

o

13

1]

REECOWVERED DA AW ITH EREOE CORRECT ION & EET RIES AFFLIED

[1]]

LE]

Ui

EECUWERED DACATW ITH ECC

[1]]

1]

[1]]

FALOEEFRENICTION THEESHOL D EXCEEDED - Fredicted MediaFalwe

(4]

i

an

LOGICAL ONTT HOT EEATT - CAOSEHOT EEFOFTARLE

[}

[1]

[1]]

LOGICZAL TTHIT HOT EEALY - IN FROGERES & OF BECUMIAG RE&LY

[1E]

i)

[1F3

LOGICAL UHIT HOT BEAL - INIULAL e IN G CUOMM AN D EECIUTREED

[}

i

[}

LOGICAL ONTT HOT EEATTT - MANTAL TRTEEVENT ION EEOTIEED

0z

i3

on

NO EEFERENCE FOSITION FOOND [rrediarnay beupzide down)

[}

3h

an

HETIOM HOT FEESENT

(]

[

an

HOSZEEE COMILETE

1]

1

1]

ECC ONCOEEECTAHLE EEEOR

1]

11

(1]

CIRC UNEECCERED ERROE [CL1 Hedi a only]

1]

13

an

FANDOM TOSIT IONTNG EEECE

0f

15

[1]]

HECHAWITAL FOSTIONWIHG EERECE

[1):]

20

an

AL TN COMMANT OFEEAT ION CODE

[1}]

al

an

LOGICAL BLOCE ADDEESS O0T OF FE ANGE

[13]

24

oo

LVALID FIELTVIN CORBMAND PALKED

1}

a0

1]

CANNOT READ MEDIOM - ONENOR N FOEMAT

[1):]

Sl

[}

T AWNOT FEAD MEDTO I - THC OMEAT IELE T RI-LAT

[1}]

24

[

EEAT OF SCEAMELED SECTOR WITHOUT ATTHEENT ICAT TOH

&

28

oo

NOT REATY TO REATTY TRANSTTICHN

[1}]

1}

an

LLEGAL HODEFOR THIE TEACE OF TNCOMEAD TEL E METTTH

1]

28

an

FOT FEATY T EEALT T RANZITION

1]

29

an

FOJEF O OF BARD RESET OCCOREED

1]

an

THEOFFICIENT TIME FOF OFEE ATTON

1]

an

TEVICE OFER AITHE CORDITION S BAGE CHANGED

1]

ZE
aF
i3

[1]]

HITEOCODE HAS EEER CHANGED

10.1.9.4 Caching of Sub-Channel Data

Sub-channel Q data shall be cached by the drive while playing audio. This is necessary so that the Read Sub-channel or
Read CD commands can access the Sub-Channel Q data while executing an immediate command. The device shall
generate an error if the datais not in the cache.

Doc No 97-xxyRO

Read Sub-channel will return the “Current” data, while Read CD will return the specified data and remove any previous
(older) data from the cache.

Using “FFFFFFFFh" on Read CD will work just like Read Sub-channel.

10.1.10 READ TOC/PMA/ATIP Command

The READ TOC/PMA/ATIP command requests that the C/DVD Logical Unit transfer data from the Table of Contents,
the Program Memory Area (PMA), and the Absolute Time in Pre-Grove (ATIP).
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Table 154 - READ TOCPMAATIP Comuremd

1 LOH Fezerved METF Fezer ved
M and-2mrel

2 Fezerved Farma:

3 Bezerved

i Bezerved

5 Beserved

[ Track [ Session Hurrber

T HIE Allacation L ength

2 LSE

] Wendor-Speditic | Femerved | WA | Fag | Lk

1o

k| EAT

See "5.5 CD Address Reporting Formats (M SF bit)" on page 64 for a description of the MSF bit. The Format field is
defined in Table below.

The Track/Session Number field specifies the starting track number for which the data shall be returned. The datais
returned in contiguous ascending track number order. A value of AAh requests that the starting address of the lead-out
area be returned. If this value is zero, the Table of Contents data shall begin with the first track or session on the
medium.

If the Track/Session Number field is not valid for the currently installed medium, the command shall be terminated with
CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUEST and the additional sense code set to
INVALID FIELD IN COMMAND PACKET.

When a Read TOC/PMA/ATIP command is presented for a CD-R/E media, where the first TOC has not been recorded
(no complete session) and the Format codes 0000b, 0100b, or 1000b are specified, this command shall be rejected with
an INVALID FIELD IN COMMAND PACKET. Logica Units that are not capable of reading an incomplete session on
CD-R/E media shall report NOT READY, MEDIA FORMAT NOT COMPATIBLE.
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Table I85 - Format Code defimitions for READ TOCPMAATIP comnramd

P .
Fonmat Fetomed Optonalf

el R T Description

e ———
Uze of Tracks
Session Field

TheTlr s /s esaom Humber ield specities statmag brack
tirrber Eor which the datawill te retumed. For voulti -zes-
ziom discs, this corrrnand will retum the TOC data Eor all
zezd ove and Bor Track mumber &b only the lead-out o ea
of thel =t covplete sesdon See Tabde fin - FEAIF TG
Rt T Tt P i ik P Sedd = (8 m
page 223

th TOC M

Caomtaits the
Ti ack v er

This bortnak rebums fe Brst corrplete zession vurrber, [t
cotrpl ete sesd oh niwmber ad |ast cotrplete session g ating
dress I this forrmat, heT radk/Session Hurdber Geld is
M reserved atd shou dbe zet bo 00k WOT E: This forrmat proo-
wides the mili stor acsess o the | =t findized sesd on stating
dress quickly See Tad'e @7 BEAT IR GIEMY AT
Ll Fow i (R Fraie Fledd = PR impage 324

Seziom

Th Tommatiom

Beser ved

This Forna refumz dl O Sul code d2ain he lead-m
[TIOC) areas starking Erotn a sessiom tirier 2= speciti ed it
the Track fFezsi o Nurmber Eield. T this Borrrat, the diive
will suggport 0 Sub-chasme POINT Eield v ue of bk,
A1t a3k, Track rwrrber s, Blh, Bih, Egh, B3k BEdh, Clh,
Fd Cih, See Fhlie fam- FEAIF RO EE AT I T s
Frwrist B P e = S mpage 225

Zh Full TOC M

Caomtaitz the
Sezgiom vidrrber

This fornat retumiz dl O Sub-code dainthe P A aea T
tHi 5 Eortmal, the Track fSession Nurrber fied iz reserved and
Hafteset bo M0k See Todle ) R7- FEATF TR HEMAWTIE
Tl Fi taand 000 Frwmiet Fedd = G0 tm page 32T

Beserved

Thiz torrmat rebums A TP data I this Eomat, the T rack
Seszion Nurrber Beld is reserved and shafbe ot o O0h,
Sew Talve S 30 - BRI R A el T Tt o it (50
Fiwrist e = A4 mpage 228

Beserved

Begeruved

Table 186 - READ TOCPMAATIP Data Format (Wi Fornat Field = %)

—
Bt

Bte 7 & 5 4 3 2

[1] MEE TOC Data Langth

L:SE

T
2 First Track Humber
3 Lad Trak Nurrber

TOC Track Descnptoxs

Fezerved

Fan | Comtral

Track Hurrber

Bezerved

MEE

Logicd Block Address

=3 | Ly W Ly LY

LiE
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The TOC/PMA/ATIP data consist of four header bytes and zero or more track descriptors. The TOC/PMA/ATIP datais
dependent upon the format specified in the format field of the COMMAND PACKET.

The TOC data length specifies the length in bytes of the following TOC data. The TOC data length value does not
include the TOC data length field itself. This value is not modified when the allocation length is insufficient to return all

of the TOC data available.

The First Track Number field indicates the first track number in the first complete session Table of Contents.

The Last Track Number field indicates the last track number in the last complete session Table of Contents before the

|ead-out.
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The ADR field gives the type of information encoded in the Q sub-channel of the block where this TOC entry was
found. The possible ADR values are defined in "Table 176 - ADR Sub-channel Q Field" on page 215.

The Control Field indicates the attributes of the track. The possible control field values are defined in "Table 198 -
Values for Control Field in Read TOC/PMA/ATIP" on page 234 . The Track Number field indicates the track number
for which the datain the TOC track descriptor isvalid. A track number of AAh indicates that the track descriptor is for
the start of the lead-out area.

The Logical Block Address contains the address of the first block with user information for that track number as read
from the Table of Contents. An MSF hit of zero indicates that the Logical Block Address field contains alogical block
address. An MSF bit of one indicates the Logical Block Address field contains an M SF address.

Table I87 - READ TOCPMAATIP Dot Format Wik Fornat Field = 1)

———
P 7 5 5 4 3 2 1 0
1] MEE TOC Datal ength [Déh]
T LiE
2 Fir & Corriplete Teza on Hurrer [Hex]
3 Lzt Covrpl ste Session Hurrber [Hex)
TOC Track Desenpios
[1] Feserued
1 Fan3 Combral
2 Fir 2 Trak Hurrber mL st Carglete Sesdon
3 Feserued
! HEE
=1 Logcd Block Addess of Fird Trak inL ast Seszion
E
7 LEE

The TOC Data Length specifies the length in bytes of the available session data. The TOC Data Length value does not
include the TOC Data Length field itself. This value is not modified when the alocation length is insufficient to return
all of the session data available.

The First Complete Session Number is set to one.

The Last Complete Session Number indicates the number of the last complete session on the disc. The Last Complete
Session Number shall be set to one for a single session disc or if the Logical Unit does not support multi-session discs.

The ADR field gives the type of information encoded in the Q sub-channel of the block where this TOC entry was
found. The possible ADR values are defined in "Table 176 - ADR Sub-channel Q Field" on page 215.

The Control Field indicates the attributes of the track. The possible control field values are defined in "Table 196 - Bit
Definitions for the Control Field in Sub-channel Q" on page 232.

First Track Number In Last Complete Session returns the first track number in the last complete session.

The Logical Block Address contains the address of the first block with user information for the first track of the last
session, as read from the Table of Contents. An MSF bit of zero indicates that the Logical Block Address field contains
alogical block address. An MSF bit of one indicates the Logical Block Address field contains an M SF address.
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Table 188 - READ TOCPMAATIP Data Format (i Formai Field = 1)

Fat
Eypte 7 & 5 4 3 2 1 0
1] HMEE TOC DataL angth
1 L3E
2 Fira Corrplete Teszion Hurrber
3 L =t Cormplete Tession Hurnber

ToC Track Descnptors
Tession Hurnber
AE | Comibral
Bytel o THO
Bgte 2 or FOIHT
Byte For Mm
Buke 4 ar Sec
Bute T or Frare
BEgte G orcero
Buyte T or FHim
Buyte 5 o Fhec
Buke 9o TTr are

[F= == B BE=g S| O BT ot [y ==

L=

Multiple entries are recorded in the TOC area.

For Format field of 2h, the Logical Unit should return TOC data for Q sub-channel modes 1 and 5 (except mode 5, point
1 through 40) in the lead-in area.

The TOC Data Length specifies the length in bytes of the available TOC data. The TOC Data L ength value does not
include the TOC Data Length field itself. This value is not modified when the alocation length is insufficient to return
all TOC data available.

The First Complete Session Number is set to one.

The Last Complete Session Number indicates the number of the last complete session on the disc. The Last Complete
Session Number is set to one for asingle session disc or if the Logical Unit does not support multi-session discs.

The ADR field gives the type of information encoded in the Q sub-channel of the block where this TOC entry was
found. The possible ADR values are defined in "Table 176 - ADR Sub-channel Q Field" on page 215.

The Control Field indicates the attributes of the track. The possible control field values are defined in "Table 196 - Bit
Definitions for the Control Field in Sub-channel Q" on page 232.

Entriesin bytes 2 through 10 of the descriptors shall be converted to hex by the Logical Unit if the media contains a
value between 0 and 99bcd.

The returned TOC data of a multi-session disc is arranged in ascending order of the session number with duplicates
removed. The TOC datawithin asession is arranged in the order of Q Sub-channel POINT field value of AOh, Alh,
A2h, Track Numbers, BOh, B1h, B2h, B3h, B4h, COh, and C1h.

Q sub-channel formats in the lead-in area of the TOC is described in "Table 195 - Lead in Area, Sub-channel Q
formats' on page 231.
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Tabla 1S9 - TOCPMAATIP Track Descripors

Eivte Lction Diescription
_B,lte-lil Eetum ahert wdue Sesd om Nurriber
Byted No corersion, retum & is ATIE | Conbral
Eyted 1] Tradk [C/DWD STEOCTOERE = 0]
Byte I 0-99bed, then corsert to e Foint
Bytes d - 6 Coreersion hased on Foint MEF Fidld
Foirk 00-99 Walue dhould e 00
Foirk &th - 4Fh Walue dhould e 00
Foivk Bh Coreert bobex NEA
Fairk Bih - BFh Corwert b hen Skip Values
Fairk CO Ho Corwersion ORP/! &p Code
Foire C1 - FFh Mo Coreersion Eeserued
Buyte T Caorwerzion based o Paint cERO Fidd
Foivk O0h - &Fh Walue dould e 00
Fairk Bh - EFh Corwsert bo Hent #Prirs | Skip
Foivk Cih - FFh HNo Coreersion Eeserued
Buytez 8- 10 Corwerziom based on Paoinit cERO Fidd
Foivk 00 - 93 Coreert bohes Track Stait
Foirk &k Eu:i_mertPI-I]I{mhm FSEC is retumed 1 Last|StatLO
xis
Foirk &Th - 4Fh Coreert bobex 1t Last | StartLO)
Foivk Bh Coreert bobex Lead Ou Mat
Fairk Bih - BFh Corwert b hen Skip Values
Foivk Ch Coreert bobex ORF| dgp Code
Foivk CTh - FFh Mo coveersion Eeserued

Table 19 - READ TOCPMAATIP Datn Formnat (FFih Fornnat Field = 3h)

Bt
Ete 7 & 5 4 3 2 1 0
[1] M:E FHLA Diaka Levgth
1 LSE
2 Eezerwed
3 Eezerued
A Diesoniptors

[1] Eeserued
1 Fan: Combral
] Bytel ar THO
3 Byt 2 or FOTHT
i Buyte 3 or Mim
5 Bt 4 or Sec
[ Bagbe ar Fr ame
T Byt b orEero
E] Bgte ¥ or FHIin
k] BEgtel or Foec

10 Ete 9o FErare

Multiple entries are recorded in the PMA area.
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The PMA Data Length specifies the length in bytes of the available PMA data. The PMA Data L ength value does not
include the PMA Data Length field itself. This value is not modified when the allocation length is insufficient to return
all PMA dataavailable. Thisvalueis set to 2 plus eleven times the number of descriptors read.

The returned PMA descriptors are arranged in the order found in the PMA, with duplicates removed.
Entriesin bytes 2 through 10 of the descriptors shall be converted to hex by the Logical Unit if the media contains a
value between 0 and 99bcd.

Table 191 - READ TOCPMAATIP Data Formmt (Tith Fornat Field = 4ft)

Bt
Eyte 7 5 5 4 3 2 1 o
[1] MEE ATF Daal ength
1 LSE
] Begerued
3 Eezeraad
ATTP Desenptoes
4 1 Indcalive Diewce bl rititg Fower | Beserved | Beterance bpeed
A [1] TED Eeerued
[ 1 iz Type Tz Sub-T pe | Al | %3 | %]
T Feserued
E] AT TE EtartT e of Tead-m [ ]
El A TP Start T e of leadin [5ec)
10 ATF Seat Trme ot [ead-m [FEAME]
11 Feseived
12 AT TP Last Possible Sta tTivee of lead-ou (i)
T3 ATTP L & Foesible Start Tivre of Tead-ouk [5ed]
14 AUTPL st Posable Stat Time ok Tead-out [FBEAME]
15 Feseived
TR [1] L ow et Tz ble LV Fecording Speed Highest Oz ahle CLV Fecording Speed
ik [1] Fower Fultplic#ion Factor p Deicey wdue of the Modulaf orfPower Feserved
Fumicii om
IE] 1 Eecarrimended Erasefll rite Fower Eatio Fezerved
[Fepl eg)
IE] Eeceried
20 - 22 B Walues
23 Feseived
24 - 2R A alues
27 Eeseried

Data L ength specifies the number of bytes to be transferred in response to the command. The ATIP Data Length value
does not include the data length field itself. This value is not modified when the allocation length is insufficient to
return al of the ATIP data available.

Indicative Device Writing Power - encoded information indicating the media s recommended initial laser power setting.
The meaning of these bits varies between CD-R and CD-E media.

Reference Speed - encoded information indicating the recommended write speed for the media. 00h = reserved. 01h -2X
recording. Valid only for CD-E media.

The URU (Unrestricted Use Disc) flag, when set to one, indicates that the mounted CD-R/E disc is defined for
unrestricted use. When the Unrestricted Use Disc flag is set to zero, the mounted CD-R/E disc is defined for restricted
use. To record data to the mounted disc the appropriate Host Application code shall be set through the Write Parameters
Page. A Host Application Code of zero may be used to indicate a restricted use disc - general purpose.

Disc Type - zero indicates CD-R media; one indicates CD-E media.
Disc Sub-Type - shall be set to zero. Al - when set to one, indicates that bytes 16-18 are valid.
A2 - when set to one, indicates that bytes 20-22 are valid.

A3 - when set to one, indicates that bytes 24-26 are valid.
38



Doc No 97-xxyRO

ATIP Start time of Lead-in - the start time of the lead-in. The valueis read from ATIP and returned in hex format.

Legal valuesfor the M field are 50h through 63h.

ATIP Last Possible Start Time of Lead-out - the last possible start time of |ead-out. The valueis read from ATIP and

returned in hex format. Valid values for the M field are O through 4Fh.
Lowest Usable CLV Recording Speed - valid only when A1 =1.

Table 192 - Lowest Usable CLV Reconding Speed

Vahe Reoording Speed
0ok Reserved
ot ol
0ok - 1110 Beserwed

Highest Usable CLV Recording Speed - valid only when Al.

Table 193 - Highest Usable CLV Recording Speed

Vahie Fecording Speed
oo Bezerved
ok 2%
0im 4
UL 30
100m g
10b-111h Reserued

Power Multiplication Factor p - reported as recorded in ATIP.

Devicey value of the Modulation/Power Ratio (Pe0 / WeQ) - reported as recorded in ATIP.

A2 Values - Reserved
A3 Values - Reserved
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Table 194 - Recommonded Semso Koy, ASC apd ASCO for Read TOCOPMAATIP Command

Errors
Sﬁ‘zf A5C ASC0) Description of Emor
[1]] ik 1]} BEECOVEREEDN DA AW ITH KECRIES
[1]] IE 1]} EECCVERFED DA AW H EFEOE COEEECTION & EETEIES AFTLIED
[1]] K 04 FECCVEFED DX AWITH ECC
[1]] 50 1] FALOREFEEOICTION THE EEHOL I EXCEETED - Fredicted MediaFalwe
0z (L (1] LOGICAL ONT NOT FEATY - CAOSE NI EEFOFTARLE
0z (LS 1]} LOGICAL OHI HOT EEATH - IN FPEOGEES S OF BECOMING EEATY |
ez ! ez TOGICAL ORI BOT FEATY - IR IAL B IHG COMH AN D FECOIEED
[ [(E 03 LOSICAL O HOT FEATHY - MANTAL THT EEVENT ION EECOOIEED
0z 13 (1] WO EEFEEENCE FUCITION FOOHD [rredi atnay be upside dowt)
0z 3 o0 MEDIOM NOT FEESENT
03 [ [ HOSEEE COMILETE
03 T 05 ECC ONCOFRECT AL E EEFOR
3 il 173 CIFC DNEECCAERED ERRCIR (00 Mediaanly]
! TS T ¥ ANDOH FOe T TN NG ERFOE
[iES 15 1] HMECHAWIC AL FOSTIONING EEEOR
05 20 (1] TWAL TN COMMANT OFEE AT TOH CODE
[1)3 21 (1] LOSICAL ELOCE ATOEESE OOT OF E ANGE
05 24 [ VAL IO FIEL T T COMMANT FACFET
05 A0 1]} CAWHOT REATTHMEDIOM - ONEHRCE B FORRAT
05 30 02 C ANNCOT READ MEDII M - INCOMEAT IELE FORMAT
[1)3 43 [ READ OF SCEAMELED SECTOE W ITHOOT AT HENT ICAT TOTH
[ 28 [ HOT FEATN TO EEATN TEANCITION
05 Ed (1] TLLEGAL MODE FOF THIE TEACE. OF INCOMFPA TEL E METTITH
13 28 (1] HOT FEEATK TO EEAT TRANGITION
TE 5] T P EF OW OF BARD EECET OCCORRED |
[ ZE (1] THCOFFICIERT TIME FOF OFERATICH
13 iF (1] DEVICE OFEER ATIHG CONOITIONS H&E CHANGED
'3 iF 1]} HMITEOCODE HAS FEEN CHANGED
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10.1.10.1 Sub-channel Q information

Tabla 195 - Lead in Aven, Sub-chaun ol  formas

CRC
zost | Lo | B Hin Sar Fram Zera Frin P BFranie | 4164512
+x5+1
4% [1 00 U1-99 [0 [Aksolube tiree is allow ed] [1[1] Shart pozikion ok back
4% |1 |00 A0 0 [ Abealutetitme iz allowed] aa First Track |Disc Tupe |00
num
4% [T 00 AT 0 [&Fealutetivre iz allow ed] [1[1] L=tTrack (OO an
num
48 [T 0B %) 0 [EFealutetivre iz allow ed] [1[1] Start pozition of Fie Lead-out aea
4% |5 [O00 =1 Stattirme of regt posside pro-  [Hofpoirk- | Basrourm stat Grme of the outerrnos
gran in e Becordable dveaof | ers it Mode | L ead Out aea in the Becor dable drea
the Hytwid Disc = of the Hybrid Disc
I8 [T [0 =] 1] [1] [\T1] an FolZHp [HofSkp |00
Triterual Trak
Faitkers Pairkers
[He=d0]  [[M<=21)
I8 [T [0 Ei-Bf |Chp & Ship ¥ Thp# |SHp # hip ¥ SHp ¥ Ship ¥
48 |5 [O00 07-40 [ Erding tiree for theinber vl that | Beserved Start tirme for mtered hat shoud dhe
shioul d b shipped skipped om pl agback
48 |5 [0 [»1] Cipti- Applice [Reserved [Feserved Stat tirme of thefira Lead T Aeaof
T tioh Code the Hybyid Di s
record-
irg
o e

Point The Point field defines various types of information:

Doc No 97-xxyRO

01-99 Track number references AO First Track number in the program area A1 Last Track number in the program area
A2 Start location of the Lead-out area BO Used to identify a Hybrid Disc (Photo CD) Contains start time of next possible
program area B1 Number of Skip Interval Pointers & Skip Track assignments 01-40 Skip Interval Pointers B2-B4 Skip
Track Assignment Pointers CO Start time of first Lead In area of Hybrid Disc Thisonly existsin thefirst Lead In area

C1 Copy of information from additional areain ATIP
Disc Type Byte This byte contains a definition of the type of disc

00h CD-DA or CD-ROM with first track in Mode 1 10h CD-I disc 20h CD-ROM XA disc with first track in Mode 2

Tabla 19 - Bit Dafiuiions for ie Control Fiald in Sub-chaunel )

N
Control Field

.
Drefirntion

T T BUT0 W ITACUE Bf e errph e ©

O1h 2 dwadio with Fre-arrphasiz of 2001 50

T0n0h Ado chame s without pre-evphad s [Beserved m TD-EE

T:Th Audo chamed s with pre-aphas s of SOT S p [Feserved m TO-EIE]
[ ETL Daatrack, recor ded unitkerupted

UT=Th Dlatatrack, recor ded moretmental

TTaqh Eezerwed

I Tigtd copy prohitited

HHl Wb Digta copy pertni thed

10.1.10.2 Example READ TOC/PMA/ATIP Operations

The following example is based on a4 session, 12 track Photo CD disc. Data structure is shown as the data to Host.
Command Packet: 43h 00 00 00 00 00 00 10h 00 80h 00 00
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Table 197 - Exanple Read TOUPMAATIP Operaions

S AT TH':' 1-31& Min SecFrame EEI‘D PMinF 3P Frame Commments

1]} 14 m Al [ o 01 &0 00 st back s 1. A8 dise

[1]] 14 m A1 [ o0 0300 00 Latwakiz3

1]} T4 m %] [ (1] 0208 5F L ead Out Areaon T =t session

[1]} T4 m 1]} [ [y [ F Stat address of track 1

1] T4 m [} [ (1] [DEES Stat address of track 2

1]} T4 m [IE] [ (1] [ S Stat address of track 3

1]} od m Ef 0126 F [} 100 00 Heut recorddle aeaaddress

1]} 54 m 1] cooom (1] ET ZC Hybid disc

02 14 m ] [ o0 04 2000 14 track ot 2nd sessioh iz 4

[1F T4 m AT [ (1] OF 00 00 L st v ok om 2nd sessiom = &

[ T4 m ] mana [y O3 2003 L ead Out Areaon Znd sezsion

0z 14 m 04 [ o0 04 22 3F Start address of brack 4

[} T4 m (1] [ (1] ™ ZE 4 Stat address of track

[1F T4 m [ [ (1] Ok 27 36 Crtat address of brack &

[ 54 m E0 [EF{] 1] 40 0Z 00 Heut recordahle aeaaddress

03 T4 m Al [ (1] 07 2000 Tatrack onFdses=ion =7

03 T4 m AT [ (1] 03 00 00 L st ok on 3rd sesdom =9

[1E T4 m ] [ [y Oc ZF 2 L ead Out Areaon 3rd sesdon

03 14 m [k [ o0 A ZE 0% Start address of brack T

03 T4 m [E] [ (1] [EEISL] Stat address of track &

[ T4 m [E] [ (1] [ =L g Crtat address of track 3

03 54 m E0 200932 [1]] 4002 00 Weut recordable aeaaddress

04 T4 m Al [ (1] 04 Z000 T4 track on &h sesaom iz 70

04 T4 m AT [ (1] OC i m L st v ok om 3 session 121 8

04 T4 m ] [ [y TZTETA L ead Out Areaon 4 seszion

04 T4 m 04 [ (1] OEOEGE Start address of track 0

04 T4 m [1)=] [ (1] 0E 11 34 Stat address of track 11

04 T4 m [1[M [ (1] TTo08EE Crat address of track T2

04 54 m =] IEEERFS [1]| 1002 00 Heut recorddble aeaaddress
Ses: sesslon muber

402 ADEIContol
THO: 0 forlead lawa
Pt POINT
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If you use the following command on this disc, Command Packet: 43h 00 00 00 00 00 00h 10h 00 40h 00 00, return

data would be:

Table 195 - Values for Control Field in Read TOCPMAATTP

Comtrol Fisld vabiz Description
Uth First Sessom Hurrber
U L st bezaon Humber
[ Beserved
T4 ATEN avtral
&R 1] FirstTradk Hurnber inL at session
[ ] Beseived
Ok, 00k 21, ETh [T Ahzolge CO-BOM addes of Brst ok inlas
LEB& Eornat, 63725 TECHA O
- 140 95 3OF
- 8dd 3 s 14M115 SOF

42



Doc No 97-xxyRO
10.1.11 READ TRACK INFORMATION Command
The READ TRACK INFORMATION command provides information about a track, regardless of its status.

Table 199 - READ TRACE INFORMATION Comuramed

U Upzr ation Lode [

1 LON | Eeserved | Eemived | Track
[ [HZE]

3

I Logcd Blodk fddressTrack Number

3 [L5E]
[ Fezerved

T HIE Allocation L ength

2 LSE
k] Wendor-Spedilic | Feerved | WAC A | Hag | Lmk
10

PAD

11

The Track flag in command packet byte 1 is used to specify the contents of bytes 2 through 5 of the command packet. If
the Track flag is zero, then bytes 2 through 5 contain a Logical Block Address. If the Track flag is one, then the bytes 2
through 4 are reserved and byte 5 contains a track number.

The Logical Block Address/Track Number field, Bytes 2 through 5 are defined in "Table 200 - Track Number/LBA
Field definition” on page 235.

Table 260 - Track Numbor/T BA Fiald defmition

al Logical Block A ddvess !
Track Teack Funber

[1] Logicd Hock Address T1 e, where Ty gals thenurrber of the track which contares theblock assoc -
#ed with L ogicd Block Address

1 Tepg awdidtrack vmber | Topg

1 FFh Toysg whereToyspis the tradk vanrber of the imwisible rack

Track Manber Used fox Track Infrsrnation

The number of Track Information Block bytes returned is limited by the Allocation Length parameter of the command
packet. An Allocation Length of zero shall not to be considered an error.

The format and content of the Track Information Block is shown as follows:
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Table 201 - Track Information Hetwrned

Eit
Biyte 7 & 5 4 3 2 1 ]
1D HsB T ak Tborrnati om levgth —Tz—
Intorrmaton Block
2 Track Huriber
3 Sesion Hurmber
[ Begeryed
5 Femeived Danage [ Tiak Hade
[ T | Hak Faket FF Dxalode
T Feserved | AW
] [HEE]
190 Tiak Stat Addesss
A [L5E]
T2 [HEE]
T3
T Went b iitdole Address
s [L5E]
16 [MHEE]
17
= Free Blods
19 [L2E)
20 [MEE]
21 .
Fired Paket Size

22
23 [LEE]

Datalength field specifies the length, in bytes, of the requested data to be transferred in response to the command. The
data length value does not include the data length field itself. If the Allocation length specified is less than the data
length, the response shall be truncated at the allocation length specified. This truncation shall not cause a Check
Condition status to be presented. The Data L ength is not modified when the allocation length is insufficient to return all
of the response data available.

Track Number isthe track number for all of the information in this structure.
Session Number is the number of the session containing this track.
The Copy bit indicates that this track is a second or higher generation copy.

The Damage bit, when set to one, and the NWA _V is set to zero, the track shall be considered "not closed due to an
incomplete write.". An automatic repair may be attempted by the Logical Unit when the CLOSE TRACK/SESSION
command is issued. The Damage bit, when set to one, and the NWA _V is set to one, an automatic repair may be
attempted by the drive when the next command that requires writing to the track isissued. If the repair is successful, the
Damage bit shall be set to zero.

Track Mode is the control nibble as defined for mode 1 Q sub-channel for this track.

If the RT bit is zero, then the track is not reserved, otherwise the track is reserved. Reserved indicates that a PMA entry
indicating the track’ s start and end addresses exists.

The Blank hit, when set to one, indicates that the track contains no written data. Tracks with the Track Descriptor Block
recorded shall not be considered blank.

The Packet bit isvalid only when the RT bit is set to one or the track indicated is the incomplete track. The Packet bit,
when set to one, indicates that this track isto be written only with packets.
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The FP (Fixed Packet) bit is valid only when the Packet bit is set to one. When the Packet bit is set to one and the FP bit
is also set to one, then the track isto be written only with fixed packets. When the Packet bit is set to one and the FP bit
is set to zero, then the track isto be written only with variable packets.

When writing, certain parameters may be set via the write parameters page. The state of the track determines what
parameters must be set and which parameters in the mode page must match. Required Write Parameters are defined in
"Table 202 - Write Parameter Restrictions due to Track State” on page 237.

Table 242 - Write Paramater Restricions due to Trock Stae

BT Elak Dacket Teack § tahus

0 Ly 0 ToET AT 10 STaTped dise, Of QUINE Tack aionee om |
irevisible frack

1] i i Whte type set to packet; all pararreters conmnon to FEAT
TRACE INFO ard the wiike patarreters mode page nust
match

[1] 1 [1] Wite Bype set to pachet; all parameters commmnon o FEL [
TEALCE INFO ard the wrik parameters mode page st
match

[1] 1 1 Inrahd o tate

1 1] [1] Can'tamate to ecorded Brack cr danng back at once on
reserved track

1 [1] 1 nte fype 5et o packet; all pavameters conmmon o FEA LY
TRACE INFD ard the wrike patarreters mode page nust
match.

1 1 [1] Wite Brpe set o TAD Tiack mode sef 1o same as FREAD
TELCE INFD. Copybit may be set only ifcop yright bit in
track mode 15 clear. A other comon parameters nust
match

1 1 1 Whate type set to Facleet. Teacl meds set to same = EEAD
TELCE INFD. Copybit may be set only ifcop yright bit in
track mode 15 clear. FF and packet size awe changesbla. All
other conmnon patammeters nust mateh.

When RT, Blank and Packet bits are set to one, FP bit of a Read Track Information result datais set to zero.
Data Mode defines the track content. Data Mode is defined in "Table 203 - Track Status Indications" on page 238.
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[ RT Elark | Packet FE Trite Method Track & tahis
1 [1] [1] DmimkeriuptedT AL S A Corrplebe/Diuig TALS AL
[1] 1] 1 1] aidhle Fcarplete
[1] 1] 1 1 Fined Thearplete
1 1 [1] [1] TAO Va1 &l Fined T zible
Incase last session 1s entpty,
SAO 15 alsovalid.
1] T T [1] - [modid]
1] T T T - [modid]
1 1] 1] TAL CaorrplebsDuring TAL
1 1] 1 1] Vaidle CorrpleteFa i dly Becorded B eserve
1 1] 1 1 Fined CotrpletsfFa i dly Becorded B eserwe
T T [1] - TAD Brrphy Fesrved
1 1 1 [1] Wari Sl efFined Brriph) Feserved
1 1 1 1 - [mwdid)
Table 267 - Track Stmus Indications
Tabla 26k - Do Mode
Value Defirition

)0 T R R v

Mode JJ IEOIECT IH3For CO-FOR K AY

Diata Elock Type unlmoam (Mo teack descnptorblacl)

Feserved
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The Next Writable Address Valid (NWA _V) flag validates the next writable address. If NWA_V is zero, then the next
writable address field is not valid. Otherwise, the next writable address field is valid. The NWA_V flag shall be set to
zero if the track is not writable for any reason.

The Track Start Address is the starting address for the track specified.

The Next Writable Address, if valid, isthe LBA of the next writable user block in the track specified by the LBA/Track
Number field in the CDB. Next Writable Address is independent of the Write Type setting in the Write Parameters
Mode page. It shall be associated with the RT, Blank, Packet and FP bits as defined in "Table 205 - Next Writable
Address definition” on page 239. When streaming in any write type, the Next Writable Address shall be the next user
data block the drive expects to receive if nho underrun occurs.
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;jljl
¥

4

DieRvition

LEd& that shal be specitiedby nest write corrmand ©

LE& that shdl be gpeciti edby rest write corrnad ©

LEA that shdl be specitiedby nest wiite corrmand ™

LES of the Bzt datablock dterpre-ga

- ==

LEA that shl be speciti edby nest wiite corenand ™

=

LEA that shdl be specifi edby next wiite corrmand ™

=

LE& that shdl be gpeciti edby rest write corrnad ©

LEA of the Birst dablok dterpre-ga

JES Y N N Y Y [ | Y
_._._.C,E.,:,_._._.C,C,c,ml
R [ Y N [ Y N [ Y [N Y

1]

LES of the Bzt datablock dterpre-ga

1

1

dres sing Method-1.

[ F] - When Free Blocks " 15 O [ data S 101 T
2 - WA shallbe taken accomt of datablocks imbuffer that has not yet beenwitten to wedia, If the duve
canwrite the data of wenrt wite cormnand withoat interruping of musvert data streariing(ro undayman condi-
tion), HWA shall be cortigunons 1o last addvess data inbaffer. FWCE in Mode Cache Page 15 e, HWA
shall be taken accoant of Link Blocks (2 Bureout blocks, 1 Link block and 4 Fun-out blocks) incase of &d-

R

*5 - MWL shall followr the Addwessing Method-2 o Method-2hit in Mode CD Capabilities and Mecharical

Statas Page 15 setto one.
#4 - Taring TAC, MWL W is |

Table 265 - MNext Fritable Addrece dafieition
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The Free Blocks field represents the maximum number of user data blocks available for recording in the track.

The Fixed Packet Sizeis valid only when the Packet and the FP bits are both set to one.

If the disc is stamped, then DAMAGE =0, BLANK =0, RT =0, and NWA_V = 0.
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Session Number, Track Mode, Data Mode, Track Start Address.
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Table 286 - Recommmded Sense Key, ASC and ASCY for READ TRACK INFORMATION
Commmand Errors

Serse Fey AT ASCO) Deserphion of Exece
u 1 [1]] BECOWERED DAA WITH KETRIES
[1]] ] [1]] FECCWERED DA A TWITH EEREOE COREECT IO & FET EIET ATTLIED
ul 14 (L} EECOVERED DAATWITH ECC
[1]] 1] [1]] FALTEETRENICTION THEES HOL T EXCEETIED - Fredicted MediaTalwe
0z 04 an LOGICAL ONIT NOT REATT - CANSE NOT REFOFTAELE
[} 0f [1]] LOGICAL TR WOT FEEADY - I FPROGEES S OF BECUMING REALY |
[} 04 0z LOGITAL O HOT EEADY - INT AL TETHG COMMAND EEOOIEED
0z 04 ] LOGICAL ONTT NOT REATT - MANDAL INT ERVENT ION REQOIRED
[ [1[3 [1[1] HOREFERENCE POGITION FOUHD [rredi atnay be upside dowt)]
(] [FY [iD1] MEDIOM HOT FRESEHRT
[IE] 0z an HOTEEE COMILETE
1] 1T [1}:] ECC THCOREECTARLEEEECE
[ 1T 1] CIEC OTHEECCUEEED EEREOE [CO Mediaomly]
[\ ] an FARADOM FOSIT IONIHIS ERECE
04 15 o MECHANIC AL POSIT IDNING EERECOE
[1}:] 20 an AL T COM AR OFERAT IOW CODE
[1}:] | 1] LOGITAL ELOCE ATIOEEST O0OT OF E ARGE
[ 24 an IH5AL IO FIEL D IN COMMANT PAC EFT
[1}:] a0 [1]] CAWRCT FEAT MEDTTM - THEN O H FORMAT
[1}:] a0 [} CAWNNOT FEAD MEDIOH - IRCOMEST IELE FOEMET |
5] 3 [1X] EEATI OF SCRAMBLET S BCTOR W ITHOOT ATTHENT ICAN TN
I 28 an HOT REATY TO REATY T RANSITION
[1}:] Ed an TLEGAL HOTDEFOE THIE T EACE OF INCOHEPA IEL E METTTH
[ 2 1] HOT READY T O READY T RANSITION
I 29 an FOWEE ON OF BEAFOEESET OCCOREED |
I3 ZE an INEOFFICIERT TIME FOF OFERATTON
I i3 an DEVICE OFER AIIHG CONLITIONS HAFE C HANGED
0k iF o1 MICEROCODE HaS EEEN CHANGED

10.1.12 SCAN Command

The SCAN command requests a fast forward or fast reverse scan operation starting from the Scan Starting Address. The
command shall scan all the way to the end of the media (last audio track).

This command responds with immediate status, allowing overlapped commands. See also "11.9 Immediate Command
Processing Considerations” on page 253.

For ATAPI Logical Units, this command shall set the DSC bit upon command completion.
A Direction (DIRECT) bit of zero indicates a fast forward. A DIRECT bit of one indicates a fast reversed operation.

The Scan Starting Address specifies the address at which the Audio Fast Scan shall begin. The Type Field determines
the interpretation of the address.

Like the Audio Play Command, the SCAN Command shall terminate the scan at the last audio track or upon receipt of
the STOP PLAY / SCAN Command. Upon receipt of the STOP PLAY / SCAN Command the Logical Unit shall set the
current address to the last address output during the SCAN Command. Subsequent Audio Play Commands shall cause
the Logical Unit to begin playing at the location last output by the SCAN Command. If the drive receives a
PAUSE/RESUME Command with the resume bit clear, the drive shall pause. After that, if the drive receives a
PAUSE/RESUME Command with the resume bit set, the drive shall resume audio play (note: not scan) from the address
where the audio pause occurred. See "Figure 13 - Stop Play/Play Audio/Audio Scan/Pause/Resume Sequencing” on page
246 for additional information.

If the drive receives a SCAN Command during play or pause, the drive shall stop play or pause and perform Scan.
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Upon receipt of aREAD SUB-CHANNEL Command during scan, the drive shall return an Audio Status of 11h (Audio
Play operation in Progress).

If the drive receives a SCAN Command during play or pause for which avalid stop address was specified, the drive will
remember the stop address but ignore it during the scan command. The stop address becomes valid again when audio
play resumes. Thus, upon resumption of audio play, if the current address is greater than the former stop address, the
drive shall stop playing and return good status. After this, if the drive receives aREAD SUB-CHANNEL Command, the
drive shall return an Audio Status of 13h (Audio Play operation successfully completed).

If the drive reaches a data track, it shall stop scan.

Request to the implementer: The following implementation of forward and reverse scan speed will provide good quality
sound: Forward scan - [Play six CD-DA blocks and then jump 190* CD-DA blocks in the forward direction. Reverse
scan - play six CD-DA blocks and then jump 150* CD-DA blocks (from the last block of the six) in the reverse
direction.

*This can be some fixed number between 150 and 200..

Table 267 - SCAN Comumnomed

LN | LIEELL

HMiE

Scan Starting Address Field

L:E

Feserued
Becerued
Eeserwed
Tipe | Beserved
R eserved
Wendor-Specitic | NEEEE | HACS | 1E7] | Lmk

o [y [NV - QU (- BT, I IR (X RE

Bits 7-6 Type This field specifies the “Type” of address contained in the Scan Starting Address Field.

00 Logical Block Addressformat 0 1 AMIN, ASEC and AFRAME format 1 0 Track Number (TNO) format 1 1
Reserved

See "10.1.2.1 Play Audio with Immediate Packet Commands' on page 180 for information on overlapped commands
during a SCAN operation.
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Table 268 - Scon Stariing Addvess e Logical Block Forum

Eat
Bt 7 ] 5 4 3 2 0
[ MEE
3 Scan Starting Address Field
[
i L:iE
Table 209 - Scan Stariing Addvess e AMIN, ASEC med AFRAME Format
Eat
Byt i i) 5 4 3 2 i}
[ Fezerued
3 CD-Fhzolute thme [ AT
4 C Dozl ube ree [A5EC)
i CO-Fsd ute trre [ AT EAME]
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The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of the disc. The AMIN
field has arange of 00 to 99d (63h). The ASEC ranges from 00 to 59d (3Bh). The AFRAME field has arange of 00 to

74d (4Ah). All MSF fields shall be Binary.

Table 214 - Scar Stariing Address i Track Nawmber (TNO) Format

Eit
Evte 7 & 5 4 3 2 1]
2 Bezered
3 Fezered
[ Beserted
3 Track Hurber [THO]

The Track Number field specifies the track in binary notation at which the scan operation will begin. Thisfield has a
range of 01h to 63h.
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Tabie 211 - Recownnended Somse Koy, ASC aud ASCO) for Lo Command Errors
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]
F
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1]
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When a Play CD command is actively using one of the Digital Output ports a Scan command shall be aborted with error
(05/64) ILLEGAL MODE FOR THISTRACK.

10.1.13 STOP PLAY / SCAN Command

The STOP PLAY/ SCAN Command stops playback of audio or scan commands.
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Tablz 212 - STOP PLAY / SCAN Comeemed
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Tablz 217 - Recomutendied Sose Koy, ASC and AXC) for STOP PLAFSCAN Comumnd Frrors
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Issuing a Stop Play / Scan command while the Logical Unit is scanning shall result in continuation of the play
command. Issuing a Stop Play / Scan command while the Logical Unit is paused shall stop the play command
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