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new editions of the publication. |BM may make improvements and/or changes in the
product{s) and/or the pragram(s) described in this publication at any time.
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|BM intends to announce such IBM products, programming, of services in your country.

Requests for technical information about IBM products should be made to your IBM
Authorized Dealer or your IBM Marketing Representative.

IBM may have patents or pending patent apptications covering subject matter in this
document. The furnishing of this document does not give you any license 1o these
patents. You can send license inquiries, in writing, to the 1BM Director of Commercial
Relations, IBM Corporation, Armonk NY 10504.

IBM and Personal System/2 are registered trademarks of the International Business
Machines Corporation.
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Description

The IBM@ Personal System/2® CD-ROM Drive is a read-only drive.
This drive can read a 120 mm compact disc (CD) containing
approximately 600MB (MB = 1,048,576 bytes) of information; the
actual capacity is determined by the contents of the CD. The CD must
conform to IEC Standard 908.

The drive conforms to the American National Standards Institute
{ANSI) Small Computer System Interface (SCSI) Standard
X3.131-1986. Because the CD-ROM drive is a SCSI device, it is used
with a SCSI adapter. This adapter serves as the interface between the
drive and the system, and between this drive and other SCSI devices
connected to the same adapter. Up to seven SCS! devices, such as
this CD-ROM drive, may be connected to a single SCS| adapter.

IBM and Personal System/2 are registered trademarks of the International Business
Machines Corperation.
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Programming Considerations

These SCSI commands are supported through standard iBM adapter
commands:

Inquiry

Read Capacity
Read Extended
Request Sense.

The adapter command, Send Other SCSI Command, is used to issue
the following SCSI commands to the drive.

Op Code {Hex) Command

0o Test Unit Ready

01 Rezero Unit

15 Mode Select

16 Reserve

17 Release

1A Mode Sense

1B Start/Stop Unit

1E Prevent/Allow Media Removal
co Audio Track Search

(03] Play Audio

c2 Still

c3 Set Stop Time

C4 Eject Disc Caddy

C6 Read Subcode Q Data and Playing Status
Cc7 Read Disc Information

Ccs Read CD-ROM Mode

Figure 1. SCSI Commands Supported by CD-ROM Drive.
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Inquiry

The Inquiry command requests the CD-ROM drive to transfer the
inquiry data block to the adapter.

The adapter allocates the required space in memory for the ingquiry
data block. The CD-ROM drive ends the transfer when the allocated
number of bytes has been transferred, or when all of the available
inquiry data has been transferred, whichever is less. The Inquiry
command Allocation Length for the CD-ROM drive can be:

0 Specifies that no inquiry data can be transferred from the
CD-ROM drive.

XX Specifies the number of bytes for transfer, up to the maximum
of 98. The bytes are specified from the top of the inquiry data.

The inquiry data block information is as follows:

Byte Hex Value Dascription

00 05 SCSIi device type

01 80 Device qualifier; 80 equals removable media

02 o 180, ECMA, and ANSI version

03 o1 Response data format; 01 equals Common
Command Set

04 5D Additional length; 5D equals 93 additional bytes
available

05—31 Additional inquiry data describing the brand, type,
and model of drive

32-35 The revision level in ASCII

36—43 The month, day, and year of the drive microcode
revision in ASCII

Figure 2. Inquiry Data Block

For more information about the inquiry data block, refer to the
American National Standards Institute SCSI Standard.
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Read Capacity

The Read Capacity command is used by the adapter to request
information regarding the capacity of the drive. This command
returns the address of the last logical block and the size (data length)
of each logical block.

Read Extended

The Read Extended command requests the CD-ROM drive to transfer
data from the CD to the adapter.

Request Sense

The Request Sense command requests the CD-ROM drive to transfer
the sense data to the adapter. The sense data is valid for a
check-condition status returned on the prior command. This sense
data is preserved by the drive for the adapter until retrieved by the
Request Sense command, or until another command is received from
the same adapter.

The adapter allocates the space, in bytes, for the sense data returned
from the CD-ROM drive. The bytes are counted from the
most-significant byte. The drive ends the transfer when the allocated
number of bytes has been transferred, or when all avaiflable sense
data has been transferred, whichever is less. The space allocated in
the Request Sense command for the CD-ROM drive can be:

0 Specifies that four bytes of sense data can be transferred from
the CD-ROM drive.

X Specifies the number of bytes to transfer, up to the maximum
of 18.

The CD-ROM drive uses the extended-sense-data block. The Error
Class is 7 and the Error Code is 0. The sense key is located in the
first four bits of byte 02 of the sense data. The additional sense codes
are located in byte 12 of the sense data.
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Sense Keys

The sense keys associated with the Request Sense command are:

Description

Sense Key

(Hex Value) Name

0 No sense

1 Recovered
error

2 Drive not
ready

3 Media error

4 Hardware
error

5 fnvalid
request

6 Unit
Attention

B Canceled
command

No information to be transferred. The previous
command completed correctly.

The Read or Read Extend command completed
correctly after a retry operation of the CD-ROM.

Indicates a CD has not been loaded.

CD defective.

Unrecoverable hardware error was detected
while performing a command or self-test.

Deasignated command cannot be performed.
For example, requesting a CD-ROM operation
on an audio CD.

Eject Disc Caddy was performed and the media
was exchanged, or:

e The drive was reset by power-on reset or
pus device reset message.

« Mode Select command was issued and the
block iength in block description or the
error recovery parameters were modified.

The drive abnormally ended the command. The
adapter can recover by issuing the command
again.

Figure 3. Request Sense Command Sense Keys Table
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Additiona! Sense Data Codes

Code

{Hex Value) Name Description

00 No sense No error information.

04 Drive not ready The drive is not ready;
usually, the CD is missing, or
the wrong CD is in the drive.

" Unrecovered error Unrecoverable data-read
error.

12 No address mark Header address of object
block does not exist.

15 Seek positioning error Seek operation did not
complete within specified
time limit.

17 Recovered error (with retries) Read operation was
completed with retries.

18 Recovered ercor {with ECC) Data Read was completed
using Error Correction Code
{ECC).

20 Invalid command operation Improper operation code in

code Command Descriptor Block
{CDB).

21 Invalid logical block address Improper block address or
subcode Q address in CDB,;
or, CD last position was
exceeded.

24 Invalid field in CDB Improper parameters in CDB.

25 tnvatid LUN A number other than 0 was
specified as the device logical
unit number (LUN).

28 Invalid field in parameter list Improper values in parameter
list received from adapter by
command instruction.

28 Media Changed Eject Disc Caddy was
performed and the CD was
changed.

29 Power-on, reset, or bus CD-ROM drive was reset by

device reset power-on, reset, or bus
device reset.

2A Mode seiect parameter Mode Select was issued, and

change the block tength settings or
error recovery settings were
changed.

Figure 4 (Part 1 of 2). Additional Sense Data
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Code
(Hex Value)

Description

30

42

45

47

49

88

89

8A

Incompatible cartridge

Self-test diagnostics failure.

Internal controller error

Select/Reselect failure

SCSl interface parity error

inappropriate or invalid
message

Not digital audio track

Not CO-ROM data track

Not play audio state

Improper CD loaded in tray or
Send Diagnostic command
detected a failure.

Improper CD loaded in tray or
Send Diagnostic command
detected a failure,

CD-ROM drive detected an
abnormality in the Interface
process.

Process was stopped because
an adapter cannot respond to
multiple reselect operations.

Parity error was detected on
the interface bus.

Incorrect message received
in Data In/Cut phases.

Search object address of
Audio Track Search command
is in CD-ROM data area.

Read or Seek object block
address of Read, Read
Extended, or Seek Extended
commands are on audio
track.

Current operation status in
CD-RCM is not in play on
audio track.

Figure 4 (Part 2 of 2). Additional Sense Data

For more information about the Request Sense command and the
extended sense data block, refer to the American National Standards
Institute SCSI Standard.
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Send Other SCSI Command

This Subsystem Control Block (SCB) command is used to send SCSI
commands, that are not supported by the adapter, directly to the
CD-ROM drive. Messages are handled by the adapter, even when
using this command.

The SCSI command is placed at the end of the SCB. The direction of
data transfer is controfled by the read-option bit (RD) in the enable
word. When this bit is set to 1, the adapter transfers data from the
CD-ROM drive to the system. When this bit is set to 0, the adapter
transfers data from the system to the CD-ROM drive.

If the system-buffer byte count specified in the SCB is 0, no data is
transferred. Because device data can be altered by this command,
the cache is automatically cleared of any data from the CD-ROM
drive.

The following is the format of the SCB for Send Other SCSI
Command:

Command Interface Register Bits
151413121116 9 8 7 6 5 4 3 2 1 @ Remarks

0 61 & 0 1 B OGNDNS O 1 1 111 Send Other SCSI Command
RDESREPT 0SS 1t O 06 0 0 D 06 0 DCH Enable Word

Lo Reserved ----- ><-- SCSI CMD Length --->

e Reserved -----—--==--mmmmmmmmeeee >

S Least Significant Word ----—------- > System Buffer

[ — Most Significant Word ---==-eceea- > Address

Cememcm—a- Least Significant Word ----------- > System Buffer
[ Most Significant Word ------—----—-- > Byte Count

R Least Significant Word -----z--e-- > Termination Status Block
Cmmmmemmmem Most Significant Word =----=------ > Address

Commmmm o Least Significant Word -----—--c--- > Optional SCB Chain
S — Most Significant Word ------------ > Address

 EE—— SCSI Command =--==-- R > SCSI Command
3 SCSI Command ------- 2
P S T SCST Command ------- B > 6 Bytes or
Fommmmm- $CSI Command ==----- 6

Qe SCSI Command ------- Bammeeans > 10 Bytes or

Qe 11-meees SCSI Command ------ 1@---v---- > 12 Bytes

Figure 5. Send Other SCSI Command
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sCSi Commands

The SCSI commands used with the gend Other SCSl Command are:

Test Unit Ready (Hex 00)

The Test Unit Ready command determines whether the CD-ROM
drive is in the ready state Of the idle state. When the drive is in the
ready state {disc tray closed with a CD loaded correctly) with the
drive powered on, the command returns a good status. If the drive is
in the idie state (a state other than ready state), the command returns
check-condition status. This is not a request for 2 self-test.

Remarks

Command Code

Flag and Link Control

Figure 6. Tast Unit Ready Ccommand

Rezero Unit (Hex 01)

The Rezero Unit command requests the CD-ROM drive to turn off the
laser, stop the rotation of the spindle motor, and return the read-head
to the start position. This command can be performed when the drive
is in the ready state. When the Disconnect process is allowed, the
CD-ROM drive performs the Disconnect oF Reconnect process using
the following criteria:

» Disconnect at the start of the Rezero Unit command

« Reconnect after completing the Rezero Unit command.

Remarks

Command Code

Flag and Link Control

Figure 7. Rezero Unit Command

CD-ROM Drive 9
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Mode Select {Hex 15)

The Mode Select command allows the adapter to specify peripheral
device parameters ta the CD-ROM drive. The parameter list length
specifies the number of bytes in the mode select parameter list that
will be transferred from the adapter to the CD-ROM drive.

7 65 43218 Remarks

Byte

[t} e 601016061 Command Code
1 g 6 6100600 Parameter Flag
2 6 6600000

3 0 0 06 00¢0 0

4 e Plomemernee > Parameter List Length
5 0 @ @0 00 F L Flag and Link Control

Figure 8. Mode Select Command

The mode-select parameter list consists of a 4-byte header, 0- or
8-byte block descriptor, and 0 to multipage descriptors. The
Parameter List Length specifies the number of bytes transferred from
the adapter to the CD-ROM drive. If the parameter length is 00, the
command completes normally, with no change to the parameter
settings.

7 65 83 2108 Remarks

Byte

0 6 0 6 0 0606 00

1 K mmmmm e o] MF--mmm e em > Media Type = 00

2 6 @ 9 00608 00

3 e BDL====mmn= > Block Descriptor Length = 08 or 00

Figure 8. Mode Select Parameter List

The block descriptors specify the data length (block size) of each
block of data transferred to the adapter during Read or Read
Extended command. The three block lengths specified by the
CD-ROM drive are as follows:

2048 (hex 800)
2336 (hex 920)
2340 (hex 924).

10 CD-ROM Drive



7 65 4321028 Remarks
Byte
8 6o 9 608 608 00
1 g 00 0 O 0 0 9
2 0060 0 60
3 0 6 0 060 00C
4 P O 00O G OO O
5 R MSB---- -~ > Block Length
[} Cmmme—mmmm—————— = >
7 L LSB-----—-- >

Figure 10. Block Descriptors

Page descriptors, byte 00, specify the Page Code in the CCS. Pages
supported by the CD-ROM drive are:

Page Description
01 Error recovery parameters
02 Disconnect or reconnect control parameters.

Page descriptors, byte 01, specity the byte number of the parameter
following byte 02, containing the parameter for each page, of the
page descriptors. The CD-ROM drive supports the following:

Page Page length
11} 06 hex
02 0A hex.

7 65 432108 Remarks

Byte

0 D 0 <e---—-- PC------ > Page Code

1 R PL-~--=mm== > Page Length

2 Cemmmm PP--or - > Page Parameter

Figure 11. Page Descriptors

The page descriptors, byte 02, error recovery parameters are as
follows:

Disable Correction {DC) Bit 0

Value Description
0 Enables CD-ROM ECC correction.
1 Disables CD-ROM ECC correction.

CD-ROM Drive 11




Disable Transfer on Error (DT) Bit 1

Value Description

0 Data is transferred to the adapter if a recovered error
occurs.

1 Data transfer is stopped when a recovered error occurs

and a check condition is reported.

Post Error (PE) Bit 2

Value Description

) A check condition is not reported if a recovered error
oceurs.

1 A recovered error will cause a check condition.

Early Enable correction (EC) Bit 3
Value Description

0 A retry operation is performed prior to attempting ECC
correction when an error occurs.

1 ECC correction is performed prior to attempting a retry
operation when an error occurs.

Read Continuous {(RC) Bit 4

Value Description

0 Enables data transfer speed to vary during data transfer to
the adapter, by the recovery operation,

1 Data is transferred to the adapter without performing the
recovery operation. If an error occurs, the data speed
varies.

Transfer Block (TB) Bit 5
Value Description

0 When a recovered or unrecovered error occurs, the data
in that block is not transferred to the adapter.

1 When a recovered or unrecovered error occurs, the data
in that block is transferred to the adapter.

12 CD-ROM Drive



Retry Count (RTC)

The retry count specifies the number of retry operations in the
recovery operation when an error occurs. The number of retry
operations can be set from 0 to 254. The default value is five times.

Byte

- Oh U P W)

76543 21°¢8

(==

A

oo o

-------- PL

-0 0o

Remarks

Page Code = 01
Page Length = 06

Figure 12. Page 01 Error Recovery Parameters

The page 02 disconnect or reconnect parameters are as follows.

Byte

= OWe~NSO DN~ O

-

A A

ol N~ RololoNololo]

OO DCOoOOOD
Do C OO0
[l o B B e o R e B e B ) e )
[Nl o W o I <> Y == B = > e )

[ e i e= B o o> B > I oo L w= Y on ]
(ool ol Nollolol ol

[oNoRoRoloRoRoRo ol

Remarks

Page Code = 02
Page Length = DA
Buffer Full Ratio

Figure 13. Page 02 Disconnect or Reconnect Control Parameters
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The CD-ROM drive buffer full ratio defaults to a value of 92 hex and
indicates the data buffer is full when performing a Read or a Read
Extend command. The data buffers can hold 28 blocks of data. The
drive is disconnected from the bus when these data buffers are
emptied. The relationship between the buffer full ratio and the
number of blocks transferred is as follows:

Buffer Full Number of Buffer Full Mumber of
Ratio {hex) Blocks Ratie (hex) Blocks
00 * 63 - 76 13
01 - 09 1 77 - 80 14
OA - 12 2 8l - 89 15
13 - 1B 3 8A - 92 16
1C - 24 4 93 - 98B 17
25 - 20 5 € - A 18
2E - 36 6 A5 - AD 19
37 - 40 7 AE - BB 20
41 - 49 8 B7 - CO 21
4A - 52 9 Cl - C9 22
53 - 5B 10 CA - D2 23
5C - 64 11 b3 - DB 24
65 - 6D 12 DC - FF 25

* A buffer full ratic of zero indicates that the CD-ROM will not
disconnect during the data-in phase.

Figure 14. Buffer Full Ratio
Reserve (Hex 16)
The Reserve command is used to reserve SCSI devices.

The Reserve and Release commands provide the ability to resolve
contentions in muitiple-adapter systems.

7 65 43 2108 Remarks

Byte

¢} B o601 8110 Command Code

1 000 8 0 6 ¢ 0

2 B 0 0 g 06 0 06 0

3 0 08 0B 0600

4 B OO OO0 QG @O0

5 06 0 0 8 0 €6 F L Ftag and Link Control

Figure 15. Reserve Command
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Release (Hex 17)

The Release command is used to release SCSI devices that had been
reserved previously by the adapter.

7 65 43 21848 Remarks

Byte

0 g 8618111 Command Code

1 p 06 O O 6 00

2 ¢ 0098 00090

3 0 0 6 06 000

4 p DB B O O OO

5 e 6 p 9 00 F L Flag and Link Control

Figure 16. Release Command
Mode Sense (Hex 1A)

The Mode Sense command is used by the CD-ROM drive to report
peripheral device parameters to the adapter. This command is
complementary to, and is used with the Mode Select command to
support media that might contain multiple block lengths.

The Page Control field and Page Code fields specify the kinds of page
parameters in the mode-sense data block transferred from the
CD-ROM drive after the command phase. When the Page Code is hex
3F, the current values of page 01 and 02 are transferred. When Page
Code is 01 or 02, only the current value of the page specified is
transierred.

7 65 43218 Remarks

Byte

¢ p 6 68110610 Command Code

1 g 609 060080

2 <PCF> <--c-am- PC----- > page Control Field and Page Code
3 P B OGO OO O O

4 B Al-----me-- > Allocation Length

5 @ 0 0000 F L Flag and Link Contreol

Figure 17. Mode Sense Command
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Page Control Field is as follows:
Byte Description

00 Transfers the page parameter set by the Mode Select
command to the adapter.

o1 The adapter transfers the page parameters that can be set
by the Mode Select command.

10 Transfers initial value of the page parameter to the adapter.

11 Not used by CD-ROM drive.

The mode-sense data block consists of;

Mode Sense Header
7 6 5 43 2128
Byte
0] [ L LT >
1 G 0 00 0O0O0E80
2 1 66 0600008
3 g >
Block Descriptors
7 6 5 43218
Byte
] G 0 o006 0 00
1 g 08 0 00600
2 0 6 06 O O 08
3 9 6 00 000 0
4 g 6 00 B O OB
5 Commmmuee- MSB--------- >
6 L e T ] >
7 e LSB--mmmunm- >
Page Descriptors
76 5 43 21248
Byte
] D0 €------ PC--=--- >
1 R PLe=sevrona- >
2 Commmemmen PP--mmmm - >

Remarks

Sense Data Length

00

80

08 Block Descriptor Length

Remarks

00
Block Length

Remarks

01/02 Page Code
Page Length
Page Parameter

Figure 18. Mode Sense Data Block
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Start/Stop Unit (Hex 1B)

The Start/Stop Unit command causes the CD-ROM drive to disable or
anable the logical unit. When the immediate bit is set to 1, the status
is returned as soon as the operation is initiated. When this bit is set
to 0, the status is returned after the operation is completed.

The start and stop actions are controlled by the start bit. When the
start bit is set to 1, the CD-ROM drive is placed in setup state. When
the start bit is set to 0, the drive is placed in stop state.

7 65 4 3 218 Remarks

Byte

o] 6 6@ L 1 01 18 Operation Code

1 Qg B o OB B O 0 IM Immediate bit

2 o 0 B 0 OO OO o]2]

3 g B 6 0 0 0 0O 00

4 o O B OO B O ST Start hit

5 ¢ p g e 00 F O Flag and Link Control

Figure 19. Start/Stop Unit Command
Prevent/Allow Media Removal (Hex 1E)

The Prevent/Allow Media Removal command requests the CD-ROM
drive to prevent or allow the removal of the media in the CD-ROM
drive. When the prevent bit is set to 1, the eject button on the front of
the CD-ROM drive is locked. When the bit is set to 0, the gject button
will function. Also, the eject button can be unlocked by turning off the
power to the drive.

Remarks

ol
o
@
F-]
(7]
(]
-
©

Byte

Command Code

0o

ae

00

Prevent bit

Flag and Link Control

[=NoRololciol
-

[F - SR LI o]
oW oMol o R ol
oo o0
coOoo oo
[oR oMol ol ol
oo or
Moo @O =
roooo

Figure 20. Prevent/Allow Media Removal Command
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Audlo Track Search (Hex C0)

The Audio Track Search command searches the CD subcode Q
address specified in the Search Object Address field.

The Search Object Address field (bytes 2 through 5) definition varies
according to the Type bits (byte 9, bits 7 and 6) specified.

Byte0 Command Code

7 65 43 2168 Remarks
Byte
11 9006 860 020 Command Code
1 g 6 68 8 06 06 0 Pl Play Mode
2 <-~=- High Byte ----- > Search Object Address
3 e mmmmemm————————— >
4 Cammmmmmr e mama >
5 <---- Low Byte ------ >
6 B 00 0O @ 06 0
7 0@ 0600 000
8 0 08 ¢ 8 6 0O
9 <TY> 6 0 0 0 F L Type, Flag, and Link Control

Figure 21. Auto Track Search Command

The play bit specifies whether pause or automatic playback begins
after the search is completed.

Value Description

0 The pause operation starts after the search is completed.
When the Play Audio command is issued, playback starts at
the search object address.

1 Playback in the stereo mode automatically starts at the
search object address after the search is completed. The
playback mode can be changed by issuing the Play Audio
command after playback has started. If the Play Audio
command is not issued, the mode returns the initial set
value and the track at the search object address.

Information relating to play or other status can be determined by
using the Read Subcode Q and Playing Status command.

18 CD-ROM Drive




When the Disconnect process is enabled, the CD-ROM drive initiates
the Disconnect or Reconnect process at the following criteria:

+ Disconnect at the start of the search operation.
» Reconnect after completing the search operation for the specified
address.
The type bits specify how the Search Object Address tield (bytes 2
through 5) is used.
Type Descriplion

00 Search Object Address field specifies the logical block
address.
Bytes
2 <--- logical Block Address (High Byte) --->
3 <--- Logical Block Address ----------==--- >
4 <--- Logical Block Address ---==---------- >
S <--- Logical Block Address {Low Byte) ---->
01 Search Object Address field specifies the CD absolute time.
Bytes
2 O CD Absolute Time (AM IN) -------- >
3 e CD Absolute Time {ASEC) --------- >
] [ CD Absolute Time (AFRAME) ------- >
5 0 0 ] 0 0 6 0 ]
10 Search Object Address field specifies the CD standard track
number.
Bytes
2 R CD Standard Track Number -------- >
3 o 6} 0 e} 0 0 0 0
4 9 0 0 Q 0 0 0 )]
5 ] ) 0 0 0 0 0 0

1 Reserved

CD-ROM Drive 18



Play Audio (Hex C1)

The Play Audio command sets the play mode and starts playback of
the audio track. The Playback Completion Address field specifies the
subcode Q address where playback is to end. The CD-ROM drive
ends the audio-track playback when the subcode Q address is greater
than or equal to the specilied address. The Playback Completion
Address field definition varies according to the Type field.

Byte

Lo~ o h

7 65 43 2109 Remarks

11 0680 01 Command Code

0 0 06 0 @ <-P--> Play Mode

<---- High Byte ----- > Playback Completion Address
o m s e e e

L e e e >

<---- Low Byte ------ >

0 0 006 00 0 0

Q0 0000 00

0 0 9 00000

<IY> 8 0 0 0 F L Type, Flag, and tink Control

Figure 22. Piay Audio Command

Play mode bits specify the play mode in audio track playback as

follows:
Value
000

001

010

011

100
XXX

Description

Play with muting on.

Play left (L) channel only.

Play right (R} channel only.

Play stereo (left and right channels).
Previously set play mode not changed.

Reserved.

20 CD-ROM Drive



The Type bits specify how the Playback Completion Address field
(bytes 2 through 5} is used.

Value Description

00 Playback Completion Address field specifies the logical

block address.

Bytes
2 <--- Logical Block Address {(High Byte) ---»
3 «--- Logical Block Address ------=----=""" >
4 <--- Logical Block Address --------=---""" >
5 <--- Logical Block Address {Low Byte) ---->

o Playback Completion Address field specifies the cD

ahsolute time.

Bytes
2 e D Absolute Time {AM IN) -------- >
3 Comamrn CD Absolute Time {ASEC) ----==--- >
4 B €0 Absolute Time (AFRAME) ------- >
5 o B 9 0 0 0 o 0

10 Playback Completion Address field specifies the cD

standard track number.

Bytes
2 Cmmmmm CD Standard Track Number -------- >
3 0 @ 0 ) B ] ] 0
4 @ )] ] ] 6 0 0 0
5 ) ) 8 0 e @ 0 ]

11 Playback Completion Address field data becomes invalid
and does not affect the previously set playback completion
address.

Bytes
2 0 0 ) 0 0 0 0
3 ] 6 ) 8 0 ] 0 0
4 o) 0 0 9 ) 0 0 0
5 0 0 e ) o 0 0
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Still (Hex C2)

The Still command temporarily interrupts audio track playback and
starts the still operation (that is, turns on muting and continues to
search for the same subcode Q address) with the CD subcode Q
address stored immediately before this command was issued as the
object address.

This command is valid only when audio-track playback is in progress
after the completion of the Audio Track Search command (Play bit=1)
or Play Audio command. If this command is issued on any other
occasion, a check-condition status is returned to the adapter. The
still status is released by the Play Audio command, and the Audio
Track playback resumes from the Subcode Q Address (SQA) position
stored before the start of the still operation. The still status also is
released by a new command, such as Audio Track Search or Read.
When the CD-ROM drive is not in the ready state, a check-condition
status is reported.

76 5 4321248 Remarks

Byte

0 118688010 Command Code
1 0 90000 O 0

2 0 06000 O0O0OD

3 0 0 00000

4 [ ¢ I - I o T B o N o I

] g 0 0P O OO OB

6 0 0000000

7 06000080

8 Q@ 0o 000 o0

9 9 06 900 0 F L Flag and Link Control

Figure 23. Still Command
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Set Stop Time (Hex C3)

The Set Stop Time command specifies the wait time required to shift
to stop status after the completion of the following operations:

Data read

Data seek

Audio track playback
Setup.

The setting time is coded as binary-coded decimal (BCD) data.

7 6 543 2 160 Remarks

Byte

1] 11008 06 10 Command Code

1 0 @ 0 <----8T----o > Setting Time (ST) minutes
2 R STemrmmmemm- > Setting Time (ST) seconds
3 9P 06 000 0 0

4 9 0 0 B O O 8 O

5 ] 0 0 0 b 0O

4] 90600 0 0 Q0

7 P 0 06 00O G 0O O

8 5 0 0600 060 0 0

9 P B O B O O F L Flag and Link Centrol

Figure 24. Set Stop Time Command
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E]ect Disc Caddy (Hex C4)

The Eject Disc Caddy command ejects the CD caddy from the front
panel of the CD-ROM drive.

This command is always performed regardless of the status of the
Prevent/Allow Medium Removal command. Because this command
takes time to parform, the status that is returned to the adapter can
be specified with the Immed bit.

Immed
Bit Description

0 Returns the status when command is complete.

1 Returns the status when the command is issued.

I
-]
o
o
w
N
-
L

Remarks
Byte

Command Ccde
M Immed bit

WO th Il o~ O
oo NolloNo Mo i ol R o N e
DOoOQOoOOOOo O
[~ o o o B e o B v I o L o 8 oo
[cRcloRoRoloRolNololal
DO 0O OO00O0O
o Nlo ol oo Ro o R B o
TOOOOO0 OO0
MO0 oo

Flag and Link Control

Figure 25. Eject Disc Caddy Command
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Read Subcode Q Data and Playing Status (Hex C6).

This command transfers the CD subcode Q address and the current
playing status from the CD to the adapter.

The transfer length (byte 1, bits 4 through 0) specifies the number of
bytes to be transferred from the CD-ROM drive to ithe adapter.
Byte Description

00 Does not perform data transfer and immediately completes
normatly.

0110 09 Specifies byte number counted from MSB of the data.
10 or greater All 10-bytes of data

4 3 218 Remarks

c6 Operation Code
Transfer Length

'
-]
Wn

Byte

[ =]
1o

I
L

I
—
-
=
]
rooo0O®o Vo
(=]
o

(]
Flag and Link Control

\omummbwr\)r—-o
oo
9@@@@@69@!—'
GQOGQGQO@G
GG@G@GGD{\O
QGGGQEGOI
cooO@oC@
nNnoo oo 0 S @

Figure 26. Read Subcode @ Data and Playing Status Command

The format and contents of transferred data are.
Byte Description
00 Shows current playback status, defined as follows:

« Bit 00 The Audio Track Playback is in progress
following the completion of the Audio Track Search
command (Play bit=1}) or the Play Audio command.

e Bit01 The still operation is in progress {ollowing the
completion of the Still command.

e Bit 02 The pause operation is in progress following the
completion of the Audio Track Search command {Play
bit=0).

« Bit 03 Audio track playback completion status.

01 to 09 Transfers CD SQA data loaded from a compact disc. Data is
assured only during audio track playback.
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7 65 4321098

Byte
2] L ettt >
1 Coommmmenn SQA----emm- >
2 e SQA—--——--- >
3 - SQA-------- >
4 LEEEEEEEEE SQA----—--- >
5 Cammmmemes SQA---=eu-- >
6 Coommmemn- SQA---memon >
7 e SGA----mm-- >
8 R SQA----—-—- >
9 L SQA-mmmmmas >

Remarks

Playback status
Control

TND

X

MIN

SEC

FRAME

AMIN

ASEC

AFRAME

Figure 27. Format of Transferred Playback Status and SQA

The format of subcode Q address data, byte 01, Control Flag is as

follows:
Bit 3 2 1 8
Content
0 DX B Two audic channels without pre-emphasis
6B X 1 Two audic channels with pre-emphasis
1 0 X0 Feur audio channels without pre-emphasis
18 X 1 Four audio channels with pre-emphasis
61 X © Data track
P 1 X 1 Reserved
1 1 X X Reserved
X X 0 X Digital copy prohibited
X X 1 X Digital copy permitted

Figure 28. Read Subcode Q Address Data Controf Flag

26

CD-ROM Drive




The format of Subcode @ Address data, bytes 02 through 09, are as

follows:
Byte

02

03

04 MIN

05 SEC

06 FRAME

07 AMIN

08 ASEC

09 AFRAME

Subcode G Address Data
BCD data indicating the track number on the CD
BCD data indicating the chapter number on the CD

BCD data indicating the number of minutes which
elapsed from the beginning of the current track.

BCD data indicating the number of seconds which
elapsed from the beginning of the current track.

BCD data indicating the number of frames which
elapsed from the beginning of the current track.

BCD data indicating the number of minutes which
elapsed from the beginning of the disc.

BCD data indicating the number of seconds which
elapsed from the beginning of the disc.

BCD data indicating the number of frames which
elapsed from the beginning of the disc.

Read Disc Information (Hex C7)

The Read Disc Information command transfers the CD table of
contents to the adapter during the Data in phase performed following
the Command phase. Four bytes of data are transferred. The field
information to be transferred can be selected by the type byte 1, bits 1

and 0.
7 65 4321686 Remarks
Byte
] 1188606111 C7 Operation Code
1 0 6 8 06 B 0 <TY> Type
2 O TNQ-===---~ > Track Number (Type=18)
3 O 0 8 0 @ D0 O 00
4 0 6 900000 0o
5 6 0 00 0 0 0 0 00
6 @ g 00 B8 06 0 O 00
7 0 B 0O OO0 0 @ ¢0]
8 9 006 000 090 00
9 D 66 0 6 9 F L Flag and Link Control

Figure 29, Read Disc Information Command
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The content and data format varies with the value as follows:

Value Description

00 Transfers the minimum and maximum track numbers on
the CD
Bytes
] Comnrmnanan minimum TNQ on track ---------- >
1 R maximum TRO) on track ---------- >

2 ] : @ ) @ ¢ 0 ]
3 ] @ (2 ) 0 ] 0 ]

01 Transfers the last {ocation (lead-out area start position) of
the program area on the CD
Bytes
[ €momem lead-out area SQA {AMIN} ----e-mu- >
1 Cmmmem lead-out area SQA {ASEC) ---eeeuas »
2 R lead-out area SQA {AFRAME) ------- >
3 0 8 0 9 0 0 0 9
10 Transfers the track information of the track specified by the
track number parameter in byte 02
Bytes
] L S start point of track (AMIN} ------- >
1 <---m- start point of track (ASEC} ------- >
2 Cmmman start point of track (AFRAME) ----- >
3 L S control of specified track ~------- >

The information (byte 03) on control of specified music is as
follows:

Specified music is an audio track (binary 0000 00X0).
Specified music is a data track (binary 0000 01X0).
11 Reserved.
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Read CD-ROM Mode (Hex C8)

The Read CD-ROM Mode command transfers CD-ROM mode data
from the CD-ROM drive 1o the adapter. This command must be
preceded by a Seek command.

~d
o
wn
-
(")
~
-
-]

Remarks
Byte

0 11601 006 6 Operation Code

1 g oo0oo o8 g @

2 g 0 000 g 0@

3 o 6 6 0 © g 00

4 g o 0o o 6 0

5 o o000 o 00

6 g 0 6 6 @8 [

7 p oo 00D p & O

8 p 0 0 68 9O 9 8 0

9 o 6 0 0 8© 0 F L flag and Link Control

Figure 30. Read CD-AROM Mode Command
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Connector

A 50-pin connector on the rear of the CD-ROM drive is used to attach
a SCS! signal cable. The pins correspond io the SCSI standard.

The following table shows the signals and pin assignments for the
CD-ROM drive connector.

Pin Signal Pin Signai

1 Ground 26 -Data Bits({0}
2 Ground 27 -Data Bits{1}
3 Ground 28 -Data Bits(2}
4 Ground 29 -Data Bits(3)
5 Ground 30 -Data Bits{4}
8 Ground 3 -Data Bits(5}
7 Ground 32 -Data Bits(6)
8 Ground 33 -Data Bits(7)
g Ground 34 -Data Bits{P)
10 Ground 35 Ground

11 Ground 36 Ground

12 Ground 37 Ground

13 Not Connected 38 +Tarminal Power
14 Ground 39 Ground

15 Ground 40 Ground

16 Ground 41 -Attention

17 Ground 42 Ground

18 Ground 43 -Busy

19 Ground 44 -Acknowledge
20 Ground 45 -Restart

21 Ground 48 -Massage

22 Ground 47 -Select

23 Ground 48 Data/-Controi
24 Ground 48 -Request

25 Ground 50 Output/-input

Figure 31. SCSi Connector Pin Assignments

49 1
] I

CO0000C0000000000C000O0O0O000
slelelelelelelolololololololslolololelololololo]e)

50 2

Figure 32. CD-ROM Drive SCS! Signal Connector
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