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About This Reference Manual

Table 0-1. Reader’s Map

Chapter ‘
Seciion Title When to Use
Contents |Table of Contents |Shows the written, graphical, and table contents of
each chapter.
1 SCSI Command Explains SCSI commands and their use with
Overview optical drives and libraries. This section does not
replace the SCSI-2 Command Specifications.
2 C1716C/T Provides a list of all the supported SCSI
Multifunction commands and explains each command’s structure.
Optical Drive SCSI
Command Set
3 Autochanger SCSI | Provides a list of all the supported SCST
Command Set commands and explains each command’s structure.
4 Drive Internal Error | Lists all error codes associated with the optical
Codes disk drive.
5 Autochanger Error |Lists all error codes associated with the
Codes autochanger or optical disk library system.
Appendix |FRUs Lists the field replaceable units by number for the
A Models 60C/100C, 120T/200T, Models 10C/20C,
20T/40T , and Models 10LC, 20LT.
Appendix |Programmer’s Tips |Provides information that can help you build
B optical disk and library drivers, utilities, and
applications.
Appendix |Micro/Macro Moves | Lists all micro- and maco-moves for the optical
C disk libraries.
Glossary | Glossary Defines terms and acronyms.
Index Index Assists you in locating information quickly.
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SCSI Command Overview

This chapter gives an overview of SCSI commands as they apply to optical
memory devices. ' :

Further information about the Small Computer System Interface - 2 (SCSI-2)
can be obtained by writing or calling;:

Global Engineering Documents
2805 McGaw

Irvine, CA 92714

(800) 854-7179 or (714) 261-1455

Optical Drive Control Through SCSI

The optical drive can be controlled by the commands described in this
document.

This SCSI command set complies with ANSI X3.131-198X standards. The role
of the host computer and the target or the address of a disk is defined in the
SCSI specifications as follows:

Initiator

The initiator, usually the host, issues the drive control commands.

Target device '

The target; u‘suaily the drive, receives the command and controls the device.
Addresses

All SCSI commands refer to logical addresses unless otherwise stated.
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Drive Control Commands

This section describes all specifications other than command specifications of
the target. The “SCSI Commands Used by the Target” are described later in
this chapter.

SCSI Bus Phases

The target supports all phases specified in the SCSI standard. The following
paragraphs describe each phase.

Arbitration Phase

The arbitration phase allows one SCSI device to gain control of the SCSI bus
so that it can initiate or resume an I/0 process.

Selection Phase

The selection phase allows an initiator to select a target for the purpose of
initiating some target function such as a read or write command. During
the selection phase the I/O signal is negated so that this pknse can be
distinguished from the reselection phase.

Reselection Phase

The reselection phase allows the target to reconnect to an initiator for the
purpose of continuing command operation that was previously started by the
initiator but was suspended by the target.

Information Transfer Phase

The command, data, status, and message phases are all grouped together as
the information transfer phases because they are all used to transfer data or
control information via the data bus.

Data Phase

The data phase encompasses both the “data in” phase and the “data out”
phase.

1-2 SCSI Command Overview



The data in phase allows the target to request that data be sent to the initiator
from the target.

The data out phase allows the target to request that data be sent from the
initiator to the target.

Command Phase

The command phase allows the target to request command information from
the initiator. ‘ '
Message Phase

The message phase is a term that references either a message in, or a message
out phase. Multiple messages may be sent during either phase. The first byte
transferred in either of these phases is either a single-byte message or the first
byte of a multiple-byte message. Multiple-byte messages are wholly contained
within a single message phase.

Message In phase allows the target to request that messages be sent to the
initiator from the target.

Message Out phase allows the target to request that messages be sent from
the initiator to the target. The target invokes this phase in response to the
attention condition created by the initiator.

See Table 1-1 for a list of supported messages.
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Table 1-1. Target-Supported Messages

Code (Hex) Direction Description
00H In! Command Complete
01H,03H,01H In/Out Synchronous Data Transfer Request
02H In Save Data Pointer ‘
03H In Restore Pointers
04H In Disconnect
05H Out? Initiator-Detected Error
06H ' Out Abort
07H In/Out Message Reject
08H Out No Operation
09H Out Message Parity Error
0CH Out Bus Device Reset N
80H-FFH In/Out Identify K,)

1 Target to Initiator
2 Initiator to Target

Command Complete 00H. This message is sent from the target to the initiator
to indicate that the execution of a command has terminated and that valid
status has been sent to the initiator. After successfully sending this message,
the target goes to the Bus Free Phase by releasing BSY (Busy).

Synchronous Data Transfer Request. This message is sent from the initiator to
the target to request synchronous data transfer. The synchronous data transfer
rate for the optical drive is 5 Mbytes per second.

Save Data Pointer 02H. This message is sent from the target to direct the
initiator to save a copy of the present active data pointer for the currently
attached logical unit. The target issues this message when it disconnects the
SCSI Bus during data transfer.

Restore Pointers 03H. This message is sent from the target to direct the
initiator to restore the most recently saved pointers to active state. The target
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may send this message when a bus error has occurred during the Data In or
Status Phase.

Disconnect 04H. This message is sent from the target.to inform an initiator
that the present physical path is going to be broken, but that a later reconnect
is required in order to complete current operation. All commands in this
specification support the DISCONNECT message except for:

Table 1-2. Commands That Do Not Support Disconnect

Code (Hex) Command

00H Test Unit Ready

03H Request Sense

12H Inquiry .

16H Reserve

1TH Release

1AH Mode Sense

5AH Mode Sense

1CH Receive Diagnostic Results
4DH Log Sense

1EH Prevent/Allow Medium Removal
25H Read Capacity

Initiator-Detected Error 05H. When the target receives this message during Data
In or Status Phase, it may retry the transfer after sending a Restore Pointers
message. ‘

Abort 06H. This message is sent from the initiator to the target to clear the
present operation. All pending data and status that was made by the current
command is cleared and the target goes to the Bus Free Phase. Pending data
and status for other initiators are not cleared. No status or ending message is
sent for the operation.
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Message Reject 07H. This message is sent from either the initiator or the
target to indicate that the last message was inappropriate or has not been
implemented.

When the target receives a MESSAGE REJECT message from the initiator, it
takes the following action based on which message was rejected.

Command Complete The target goes to Bus Free Phase and does not
consider this as an error.

Disconnect The target does not disconnect and contmues the
current command.

Identify The target goes to the Bus Free Phase and aborts the
command. Sense Key/Additional Sense Code is set to
Hardware Error/Message Reject Error.

Message Reject The target terminates the command with Check
Condition status and sets the Sense Key/Additional
Sense Code to Hardware Error/Message Reject Error.

Restore Pointers The target goes to the Bus Free Phase and sets the
Sense Key/Additional Sense Code according to the
error condition.

Save Data Pointers The target does not disconnect and continues the
current command.

No Operation 08H. This message is ignored by the target.

Message Parity Error 09H. When the target receives this message, it retries
the operation by resending the original message once. If the message cannot
be sent successfully, the target immediately goes to the Bus Free Phase and
aborts the current SCSI command. No further reconnection is attempted and
no status or COMMAND COMPLETE message is returned for the command.
The target sets the Sense Key/Additional Sense Code to Hardware Error/SCSI
Interface Parity Error.

Bus Device Reset 0CH. This message is sent from an initiator to reset the
target.
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Identify 80H-FFH. These messages are sent by either the initiator or the target
to establish the physical path connection between initiator and target for a
particular logical unit.

Bit 7 This bit is always set to 1.

Bit 6 This bit is set to 1 by the initiator to indicate that the
initiator has the ability to accommodate the disconnection and
reconnection.

Bit 5-3 Reserved.

Bit 2-0 These bits specify a logical unit number. Only one logical unit

number is identified for any one selection sequence.

Status Phase

A status byte is sent from the target to the initiator during the Status Phase
at the termination of each command unless the command is cleared by an
ABORT message, a BUS DEVICE RESET message, or a RESET condition.
The target supports the following status codes.

Table 1-3. Target-Supported Status Codes

Code (Hex) Status

00H Good

02H Check Condition
08H Busy

18H Reservation Conflict

Good 00H. This status indicates that the target has successfully completed the
command.

Check Condition 02H. Any error, exception, or abnormal condition that causes
sense data to be set, causes a Check Condition status. The Request Sense
Command should be issued following a CHECK CONDITION status, to

determine the nature of the condition.
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Busy 08H. A busy status is returned by the target during powerup until all
poweron diagnostic tests have been completed. A busy status is also returned
when multiple commands are cutstanding in the target, and a media access
command is received with the DISC PRIV bit cleared in the identify message.

Reservation Conflict 18H. This status is returned when a SCSI device attempts
to access a logical unit that is reserved for another initiator.

Conditions

Attention Condition

The Attention Condition allows an initiator to inform the target that the
initiator has a message ready. The target gets this message at its convenience
by performing a Message Out Phase.

The target goes immediately to the message out phase upon detection of the
ATN signal asserted in all cases except when transferring synchronous data in
or out. In this case it goes to MESSAGE OUT after the completion of the data
transfer phase.

Reset Condition

The target is reset when power is applied, the RST (Reset) signal is asserted,
or the BUS DEVICE RESET message is received.

If the target can write to the disk, it finishes writing the data that is in the
buffer. Any data that is in the buffer when the reset condition occurs is written
to the disk.

If the target is not operating in a cohesive manner (hang encountered—an
unrecoverable situation) a poweron reset is performed.
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Unit Attention Condition

A unit attention condition for a logical unit begins for each initiator for any of
the following conditions:

= Poweron or Reset

m Disk Loaded

m Micro Code Change

m Inquiry Data Change

m Mode Select Data Change

The unit attention condition persists for each initiator until that initiator issues
a command to the logical unit other than Request Sense or Inquiry for which
the target reports a CHECK CONDITION status. If the next command from
that initiator to the logical unit (following the CHECK CONDITION status)

is Request Sense, the Unit Attention sense key is returned. (If any command
other than Request Sense is received, the unit attention condition is lost.)

If an Inquiry Command is received from an initiator with a pending unit
attention condition (before the target reports CHECK CONDITION status),
the target performs the Inquiry Command and does not clear the unit
attention.

If a Request Sense Command is received from an initiator with a pending unit
attention condition (before the target reports a CHECK CONDITION status),
the target discards any pending sense data, reports a Unit Attention sense key,
and clears the unit attention condition for that initiator.
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SCSI Commands Used by the Target

- This section describes detailed functions of each program supported in the
target. Entries are arranged in order of operation code.

Each entry includes:

Command name
Operation code

Ok o=

Brief description of the command
Command descriptor block (CDB)
Detailed description of the command

Explanation of the Command Descriptor Block (CDB)

The command descriptor block defines the byte and bit layout for each
supported drive command. Chapter 2 contains these specific descriptions.

Bits

TN

T

e | 7615« ]3]z ]

0

Command Name and Code {OOH)

1

Reserved {0}

Reserved (0)

Bytes

Reserved {0)

Reserved {0)

2
3
4
5

Control Byte (0}

Figure 1-1. Example Command Descriptor Block

Reserved A Reserved field indicates that the field is reserved and must be
set to 0 by the initiator.

The Reserved field for returned data contains 0 as well.
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Disk Formats

Two optical disk formats are available. The HP C1716C optical drive can read
from and write to 650-Mbyte optical disks. The HP C1716T optical drive can
read from and write to both 650-Mbyte and 1.3-Gbyte optical disks. The
target’s role is to manage the 130mm multifunctional drive and disk as an
optical memory device through its SCSI interface. These optical drives support
130mm rewritable optical disks conforming to ISO/IEC 10089 Format A, and
write-once optical disks conforming to ISO/IEC DIS 11560, for 650-Mbyte
capacity. The C1716T also supports the ECMA 184 standard for 1.3-Gbyte
capacity, both rewritable and write-once.

The following sections outline disk layout for both 650-Mbyte and 1.3-Gbyte
optical disks. Throughout this section, the sector number is that of a 1024
bytes/sector disk. The value of a 512 bytes/sector disk is written inside
parentheses just after the value for the 1024 bytes/sector disk.

Optical Disk Layout - 650-Mbyte Capacity

This section highlights some of the aspects of 650-Mbyte capacity optical disks
as outlined by ISO/IEC 10089A and ISO/IEC DIS 11560.

The disk is divided into various zones. In addition to the User Zone, where
user data is stored, there are other zones including the PEP and SFP zones.
Both the PEP and SFP contain information prerecorded by the media

- manufacturer and cannot be altered by a drive. They contain information

about media parameters that the drive uses to read and write to the optical
disk. Consult the ISO standard for more information.
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Inner SFP

User Zone

Outer SFP

Figure 1-2. Optical Disk Layout

User Zone Layout—650-Mbyte Capacity

The User Zone consists of Defect Management Areas (DMAs), a User Area o
and a Slipping Area. The DMAs contain information on the organization of

the User Area into User Groups and Spare Groups. The DMAs also contain a

Primary Defect List (PDL) and a Secondary Defect List (SDL) that provide

information on the locations of defects. The drive uses this information to

perform defect management.

Although the User Zone consists of tracks and sectors, it is often easier to think
of it i1 terms of a large memory space of consecutive sectors. Figure 1-3 shows
the following parts of the User Zone for 650-Mbyte media.

1. Four Defect Management Areas (DMAs) each consisting of a
Disk Definition Structure (DDS)
Primary Defect List (PDL)
Secondary Defect List (SDL)

2. Slipping Area

3. User Area consisting of

g User Groups, of n sectors each
g Spare Groups, of m sectors each
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Track 0 [DDS 1] PDLandSDL1 —
DDS zl DMAs 1and 2
\ fDL and SDL 2 [ 3~—=———— 1 Sector Reserved
Data Group 0
{n Sectors)

Spare Group 0 {m sectors)

| User Area

Data Group g-1

(n Sectors)

| Spare Group g-1 (m sectors)
Slipping Area (2048 Sectors)

18748 |DDS 3| PDLand SDL 3 DMAs 3 and 4
[oos 4 —
» 19850 PDL and SDL 4 : -t { Sector Reservad

C1716C Defaults: .
g=1  m=2048 n=314569 (576950)

Figure 1-3. User Zone Layout for 6§50-Mbyte Media
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Optical Disk Layout - 1.3-Gbyte Capacity

‘This section highlights some of the aspects of 1.3-Gbyte Capacity optical disks
as outlined by ECMA 184.

The disk is divided into various zones, similar to the 650-Mbyte capacity. See
Figure 1-2. In addition to the User Zone, where user data is stored, there are
other zones including the PEP and SFP zones. Both the PEP and SFP contain
information prerecorded by the media manufacturer and cannot be altered by a
drive. They contain information about media parameters that the drive uses:
to read from and write to the optical disk. Consult the ISO standard for more
information.
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User Zone Layout - 1.3-Gbyte Capacity

The User Zone consists of Defect Management Areas (DMAs), and User Area.
The DMAs contain information about the organization of the User Area into
User Groups and Spare Groups. The DMAs also contain a Primary Defect
List (PDL) and a Secondary Defect List (SDL) that provide information on
the locations of defects. The drive uses this information to perform defect
management.

Although the User Zone consists of tracks and sectors, it is often easier to think
of it in terms of a large memory space of consecutive sectors. Figure 1-4 shows
the following parts of the User Zone for 1.3-Gbyte media.

1. Four Defect Management Areas (DMAs) each consisting of a
Disk Definition Structure (DDS)
Primary Defect List (PDL)
Secondary Defect List (SDL)
2. Slipping Area
3. User Area consisting of
g User Groups, of n sectors each
g Spare Groups, of m sectors each
NOTE: g =1 or 16

Figures 1-4 and 1-5 show the User Zone Layout for 1.3-Gbyte, for both g=1
and g=16, respectively. It is important to note one significant difference
between 650-Mbyte and 1.3-Gbyte media. Both types of media can contain
multiple groups, however the start of each group on 650-Mbyte media can
“slip out” with any slip spares found prior to that group. 1.3-Gbyte media
establishes groups BEFORE accounting for slip spares. (Please refer to the
section on Drive Defect Management for more details.)
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Track 0

37596
37597

37599

1-16

DDS 1 PDL and SOL 1 —
DDS 2 DMAs 1 and 2
PDL and SDL 2 [+—— 1 Sector Reserved
Data Group 0
(n Sectors)
Spare Group 0 (m sectors) 7
User Area
DDS 3 PDL and SDL 3 DMAs 3and4
[oDs 4 —
PDL and SDL 4 = 1 Sector Reserved
g=1 m=2057 {2077) n=637041 (1163337)
Figure 1-4. User Zone Layout for 1.3-Gbyte Media, g=1
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Track 0 PDL and SDL 1
Track 1 BLD%—%_
Track 2
Track 3 Data Group 0
(n0 Sectors)
Track 1599 ?{nare Group 0
Track 1600 Data Group 1°
(n1 Sectors)
Track 3299| S(para Gmﬁ ‘1
Track 34500 Data G 15
{n15 Sectors)
Spare Group 15
Track 37596 ms.sxm
Track 37597 PDLand SDL 3
Track 37598 [oos 4
Track 37599 PDL and SDL 4 I

Figure 1-5. User Zone Layout for 1.3-Gbyte, g=16
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Table 1-4.
Values for n and m for 1.3-Gbyte with g=16 (1024 media)

Band n m
Data Band 0 27064 85
Data Band 1 28815 85
Data Band 2 30498 102
Data Band 3 32198 102
Data Band 4 33898 » 102
Data Band 5 35581 ' 119
Data Band 6 37281 119
Data Band 7 38981 119
Data Band 8 40664 ) 136
Data Band 9 42364 136
Data Band 10 44064 136
Data Band 11 45747 153
Data Band 12 47447 153
Data Band 13 49147 153
Data Band 14 50830 170
Data Band 15 52462 187

ToTrts (2704l 2057
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The format of 1.3-Gbyte media is often referred to as a “sliding sector”
format. This means that logical tracks do not necessarily align with physical
revolutions. The following table details the physical revolution to logical track
layout for 1.3-Gbyte media.

Table 1-5. Physical Revolution to Logical Track Layout

Zone or Band Physical Revolution Range Logical Track Range

Inner SFP
Inner Mfg
Data Band 0
Data Band 1
Data Band 2
Data Band 3
Data Band 4
Data Band 5
Data Band 6
Data Band 7
Data Band 8
Data Band 9
Data Band 10
Data Band 11
Data Band 12
Data Band 13
Data Band 14
Data Band 15
Outer Mfg
Outer SFP

(-369, -161)
(-128, -33)
(0, 1349)
(1350, 2699)
(2700, 4049)
(4050, 5399)
(5400, 6749)
(6750, 8099)
(8100, 9449)
(9450, 10799)
(10800, 12149)
(12150, 13499)
(13500, 14849)
(14850, 16199)
(16200, 17549)
(17550, 18899)
(18900, 20249)
(20250, 21599)
(21600, 22949)
(22950, 24299)

(-369,-161)

(-128,-33)

(0, 1599 )

( 1600, 3299 )
( 3300, 5099 )
( 5100, 6999 )
( 7000, 8999 )
( 9000, 11099 )
( 11100, 13299 )
( 13300, 15599 )
( 15600, 17999 )
( 18000, 20499 )
( 20500, 23099 )
( 23100, 25799 )
(25800, 28599 )
( 28600, 31499 )
( 31500, 34499 )
(34500, 37599 )
( 37600, 37785 )
( 37786, 38046 )
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Drive Defect Management

The C1716C/T drives support the defect management scheme specified by ISO
10089A and ISO DIS 11560, and ECMA 184. Each DMA consists of a

disk definition structure (DDS)
primary defect list (PDL)
secondary defect list (SDL).

The DDS contains information on how the disk is organized into user and spare
groups. There are three important parameters; the variables g, n, and m are
used in the ISO standard, and are used here for consistency:

g - number of groups
n - number of sectors in a User Group
m - number of sectors in a Spare Group

User data is stored initially in the sectors of the User Group, while the Spare R
Groups are reserved sectors for the linear replacement sparing algorithm. The - u
values of g, n, and m are generally chosen so that they maximize the number

of spare sectors allowed, and maximize the size of the User Area. (The ISO

standard for 650-Mbyte media allows for a maximum of 2048 spare sectors

total from the PDL and the SDL, while the ECMA standard for 1.3-Gbyte

allows for 2057 or 1077, depending on the sector size of 1024 or 512 bytes per

sector, respectively.) For 1.3-Gbyte the value for g must be 1 or 16.

In general for 650-Mbyte: g * (n + m) <= (size of User Area)

In general for 1.3-Gbyte: g = 1 or 16, (n, m or n0 through n15 and m0 through
m1l5 are predefined based on g).

For more details consult the ISO or ECMA standard.

The PDL contains a list of defective sector addresses as determined by the
manufacturer or by a certification of the User Area, i.e. during a SCSI Format
Unit Command. Defective sectors listed in the PDL are managed according to
the slip sparing algorithm described in this chapter.

The SDL contains a list of defective sectors and corresponding replacement
sectors determined during disk use, after certification. Defect/replacement
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entries in the SDL are managed according to the replacemént sparing algorithm
described in this chapter.

The Slipping Area is a portion of the User Zone used by the slip sparing
algorithm. Defects found during certification are excluded from use. The user
accessible space is slipped by a corresponding number of sectors into the slip
area. This area is large enough to account for a maximum of 2048 slip spares.
Any unused sectors in the slipping area are unavailable for user data.

Note The Slipping Area applies only to 650-Mbyte media.

Slip Sparing Algorithm

The slip sparing algorithm is used to manage the defective sectors listed in the
PDL during address translation between logical and physical blocks. During an
address translation, the logical blocks are “slipped” past any defective sectors,
thus the name slip sparing. As an example, suppose there are defective sectors
at physical block addresses 20 and 30, and the user wants the physical address
of logical block 40. Since physical addresses 20 and 30 have defective sectors
they should be slipped past, so logical block address 20 is now physical block
address 21, and logical block address 30 is now physical block address 32,
taking into account both physical blocks 20 and 30 being slipped past. This
would result in physical block address 42 being the translation for logical block
address 40.

This is not a truly accurate example for the following reasons:

1. PDL entries are given in track/sector form, not as block addresses. The final
translated address must also be in track/sector form.

2. There is a 3-track offset added to the physical block address, 51 sectors for
1024 bytes/sector media and 93 sectors for 512 bytes/sector media.

3. This example does not take into account the effects of Spare Groups
" preceding this sector. The User and Spare Groups are determined after slip
sparing for 650-Mbyte media, and before slip sparing for 1.3-Gbyte media.

For 650-Mbyte media, slip sparing is always the first step of address
translation, followed by User and Spare Grouping, and replacement sparing.
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For 1.3-Gbyte media, user and Spare Grouping is always the first step of
address translation, followed by Slip sparing, and replacement sparing.

The data structures for slip sparing and User and Spare Grouping
(the PDL and DDS respectively) are created or updated only during a
certification/format process, such as during a SCSI Format Unit Command.

After certification, any additional defect management upda.tmg is done through

the replacement sparing algorithm.

Replacement Sparing Algorithm

The replacement sparing algorithm is intended to manage defective sectors
found after initialization.

As was mentioned earlier, the DDS allows for a number of sectors to be
reserved for future use by the replacement sparing algorithm. These “spare

sectors” reside in the Spare Groups, and are referred to via entries in the SDL.

Fach SDL entry consists of a defect and its replacement pair. The defect is
always a sector in a User Group, and the replacement is a sector from a Spare
Group. Both are given in track/sector form.

During address translation, after the original physical address is found via
the slip sparing algorithm, the SDL is checked to see if that physical address
was spared through the replacement sparing algorithm. I so, the replacement
physical address is substituted for the original physical address.

In the event a sector needs to be replaced, i.e., due to a Reassign Blocks
Command or automatic reallocation during a write command, a new

defect /replacement pair is added to the SDL (if the new defect is not already
in the SDL) or an existing defect/replacement entry is updated if it already
exists in the SDL. (Updating an existing defect/replacement pair only occurs
on (50-Mbyte media. For 1.3-Gbyte media a new defect/replacement pair is
added, thus creating a “chain” of defect/replacement pointers.)
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Error Thresholds

Although not directly related to disk format, the various error thresholds

are the basis for deciding whether or not to spare a sector. This could
happen during the certification process (i.e. the slip sparing algorithm) or
auto-reallocation during a SCSI Write command (i.e. the replacement sparing
algorithm). These error thresholds are related to the format of a sector in the
User Zone.

Each sector in the User Zone consists of a header, user data, and parity

bytes for error correction. The first error threshold of importance involves
information in the sector header. Each header consists of three copies of the
sector’s track number, sector number, and a Cyclic Redundancy Check (CRC).
The error threshold is determired by the number of sectors found “good.”

The other error threshold of interest pertains to the degree of error correction
required on the data. The error correction code (ECC) used causes parity bytes
to be written following the user data. During a data recovery operation, these
bytes are used to detect and correct up to 8 defective bytes in an interleave.
Each sector has 10 (5) interleaves with 120 (122) bytes in each interleave. The
actual number of bytes per interleave requiring correction is used as an error
threshold. Consult the ISO standard for more details.

Table 1-6 shows the error thresholds for the C1716T optical drive. The sector
IDs column refers to the minimum number of sector IDs that must be read
correctly for the corresponding operation to be deemed successful. The ECC
level column refers to the maximum number of bytes per interleave that require
correction in order for the corresponding operation to be deemed successful.

Table 1-6. Error Thresholds

Operation Sector ECC

IDs Level
Format -2 3
Write 2 -
Erase 2 -
Verify 2 4
Read (Recovered) 1 7
Read 1 8
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Multifunction Optical Drive
SCSI-2 Command Set

Numerical List of Commands

The following tables list the SCSI-2 commands numencally, by group. See
Table 2-1 for an alphabetical list of all commands.

Group 0 Commands (6-byte command)

Hex ' Page
{\. / Code Name Description
00H | Test Unit Provides a means to check if the logical unit is ready 2-8
Ready
01H | Rezero Unit Moves the optical head to its recalibration position 2-9
03H |Request Sense |Requests the detailed error information 2-10
& 04H |Format Unit Initializes the optical disk (done only once for 2-14
unformatted Write-Once disks)
07H | Reassign Blocks | Reassigns defective sectors 2-17
08H |Read Reads data from the specified logical block address 2-19
0AH | Write Writes data to the specified logical block address 2-20
0BH |Seek Moves the optical head to the physical track where the | 2-21
specified logical block exists
N 12H |Inquiry Reads the information related to the controller and the | 2-22
drive unit
-|16H | Mode Select Sets optical disk, drive unit, or contro]ler unit ' 2-27
) parameters
16H | Reserve Gains the exclusive control of a specified logical unit 2-46

)

/,’G-::““

SCSI-2 Drive Command Set 2-1



Group 0 Commands (6-byte command) (continued)

Hex Page
Code Name Description
17H | Release Releases a specified logical unit from the reservation 2-47
; state :
1AH {Mode Sense Reads optical disk, drive unit, or controller unit 2-48
parameters
1BH |Start/Stop Unit | Starts or stops rotating the optical disk, and/or ejects | 2-71
the optical disk from the drive unit
!CH |Receive Requests analysis data be sent to the initiator 2-73
Diagnostic
Resulis
1DH |Send Diagnostic | Requests the disk controller to perform diagnostic tests | 2-76
1EH |Prevent/Allow |Prevents or allows removal of the optical disk in the 2-85
Medium logical unit

Removal
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Group 1 and 2 Commands (10-byte command)

Hex : Page
Code Name Description Number
25H | Read Capacity |Reads the capacity of the optical disk 2-86
28H |Read Reads data from the specified logical block address| 2-88
2AH | Write Writes data to the specified logical block address 2-90
2BH | Seek Moves the optical head to the physical track where| 2-92

the specified logical block exists
2CH |Erase Executes erase operation from the specified logical | 2-93
block address on rewritable disks only
2EH | Write and Wirites data to the optical disk and then verifies 2-95
Verify the written data by checking the error correction
code
2FH | Verify Verifies the data starting from the specified logical | 2-97
block address by checking the error correction code
35H |*-Synchronize [Initiates the writing of all cached write data to the| 2-99
Cache optical disk
37H |Read Defect - |Reads the optical disk defect information 2-100

Data

*.Indicates a new command that is not supported on the C1716A/M drive.
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3BH | Write Buffer Writes data to the controller data buffer. 2-104

3CH [Read Buffer Reads data from the controller data buffer 2-107

3EH |Read Long Reads data from the specified logical block address| 2-110
including ECC data

3FH | Write Long Writes data to the specified logical block address 2-112
without using the ECC generation circuitry

4CH |*-Log Select Clears drive resident logs and odometers 2-114

4DH | *-Log Sense Reads drive resident logs and odometers 2-116 -

55H |*-Mode Select |Sets optical disk, drive unit, or controller unit 2-127
parameters

5AH |*-Mode Sense |Reads optical disk, drive unit, or controller unit 2-147
parameters '

Group 5 Commands (12-byte command)

Hex Page

Code Name Description Number

A8H |*-Read Reads data from the specified logical block address| 2-170

AAH | *-Write Writes data to the specified logical block address 2-172

ACH |*-Erase Executes erase operation from the specified logical | 2-174
block address on rewritable disks only

AEH | *-Write and Writes data to the optical disk and then verifies 2-176

Verify the written data by checking the error correction

code

AFH | *-Verify Verifies the data starting from the specified logical | 2-178
block address by checking the error correction code

*.Read Defect |Reads the optical disk defect information 2-180

B7H

Data

*.Indicates a new command that is not supported on the C1716A/M drive.
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Alphabetical List of Commands

The following table lists all the SCSI-2 commands in a.lphabetmal order. A
numerical list begins on page 1 of this chapter.

Table 2-1. Alphabetical List of Commands

Name Hex | Group Description Page
Erase 2CH 1 Executes erase operation from the 2-93
specified logical block address on
rewritable disks only
*.Erase ACH 5 Executes erase operation from the 2-174
specified logical block address on
rewritable disks only ‘
Format Unit 041 0 Initializes the optical disk (done 2-14
only once for uninitialized
Write-Once disks)
Inquiry 12H 0 Reads the information related to the | 2-22
controller and the drive unit
*_Log Select 4CH 2 Clears drive resident logs and 2-114
odometers
*_Log Sense 4DH 2 | Reads drive resident logs and 2-116
odometers
Mode Select 15H 0 Sets optical disk, drive unit, or 2-27
. controller unit parameters
*-Mode Select 55H 2 Sets optical disk, drive unit, or 2-127
controller unit parameters
Mode Sense 1AH 0 Reads optical disk, drive unit, or 2-48
controller unit parameters
*.Mode Sense 5AH 2 Reads optical disk, drive unit, or 2-147
controller unit parameters
Prevent/Allow 1EH 0 Prevents or allows removal of the 2-85
Medium Removal optical disk in the logical unit
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- Table 2-1. Alphabetical List of Commands (continued)

perform diagnostic tests

Name Hex | Group Description Page
Read 08H 0 Reads data from the specified logical| 2-19
block address :
Read 28H 1 Reads data from the specified logical | 2-88
block address
*.Read A8H 5 Reads data from the specified logical | 2-170
block address .
Read Buffer 3CH 1 Reads data from the controller data | 2-107
buffer .
Read Capacity 26H 1 Rads the capacity of the optical disk | 2-86
Read Defect Data 37TH 1 |Reads the optical disk defect 2-100
information
*.Read Defect Data |BTH 5 Reads the optical disk defect 2-180
' information
Read Long 3EH 1 Reads data from the specified logical | 2-110
block address including ECC data
Reassign Blocks 07H 0 Reassigns defective sectors 2-17
Receive Diagnostic 1CH 0 Requests analysis data be sent to 2-73
Results the initiator :
Release 17H 0 Releases a specified logical unit from | 2-47
the reservation state
Request Sense 03H 0 Requests the detailed error 2-10
, information
Reserve 16H 0 Gains the exclusive control of a 2-46
specified logical unit
Rezero Unit 01H 0 Moves the optical head to its 2-9
recalibration position
Seek 0BH 0 Moves the optical head to the 2-21
physical track where the specified
logical block exists
Seek 2BH 1 Moves the optical head to the 2-92
physical track where the specified
logical block exists
Send Diagnostic 1DH 0 Requests the disk controller to - 2-76
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Table 2-1. Alphabetical List of Commands (continued)

block address without using the
ECC generation circuitry

Name Hex | Group Description Page
Start/Stop Unit 1BH 0 Starts or stops rotating the optical 2-71
| disk, and/or ejects the optical disk
from the drive unit
*.Synchronize Cache |35H 1 Initiates the writing of all cached 2-99
write data to the optical disk
Test Unit Ready 00H 0 Provides a means to check if the 2-8
logical unit is ready
Verify 2FH | 1 |Verifies the data starting from the 2-97
specified logical block address by
checking the error correction code
*.Verify AFH 5 Verifies the data starting from the 2-178
specified logical block address by
checking the error correction code
Write 0AH 0 Writes data to the specified logical 2-20
n block address
: Write 29AH | 1 |Writes data to the specified logical | 2-90
block address
*.Write AAH 5 Writes data to the specified logical 2-172
block address
Write and Verify 2EH 1 Writes data to the optical disk and 2-95
3 then verifies the written data by
checking the error correction code
*.Write and Verify AEH 5 Writes data to the optical disk and | 2-176
then verifies the written data by
: checking the error correction code
Write Buffer 3BH 1 Writes data to the controller data 2-104
buffer
Write Long 3FH 1 Writes data to the specified logical 2-112

*.Indicates a new command that is not supported on the C1716A/M drive.
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Detailed Description of the SCSI Commands

Note

In this chapter, shaded text in the CDB indicates a bit that
is supported on the C1716T drive only. Shaded text in the
explanation section under the CDB indicates the default

setting.

Test Unit Ready Command (00H)

Determines the READY state of a drive. If the drive is in a READY state
when it receives this command, it returns a GOOD status. A drive is in the
READY state when the optical disk is loaded and spun up, and a read or write
operation could complete successfully.

If the drive is not ready when it receives this command, it returns a CHECK
CONDITION with a sense key of NOT READY. ’

Table 2-2. Test Unit Ready Command CDB

Byte 6 5 4 3 2 1 0
0 Operation Code (00H)
1 Reserved (0)
2 Reserved (0)
3 Reserved (0)
4 Reserved (0)
5 Control Byte (0)
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Rezero Unit Command (01H)

Recalibrates the optical head by moving the head to a pre-determined location
and performing all necessary calibration routines.

Table 2-3. Rezero Unit Command CDB

Byte

6

5

4 3 -2 1 0

Operation Code (01H)

Reserved (0)

Reserved (0)

Reserved (0)

Reserved (0)

S O T2 |

Control Byte (0)

>4

Rezero Unit Command (01H)
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Request Sense Command (03H)

Determines the specific error condition when a drive fails to complete a
command and returns a CHECK CONDITION status. Sense data is preserved
for the initiator until retrieved by a Request Sense Command or until the same

drive receives another command.

HP Specific Error Codes are used to represent the error condition and can be
used to determine what type of error recovery procedure is appropriate

Table 2-4. Request Sense Command CDB

Byte 6 5 4 3 2 1 0
0 Operation Code (03H)
1 Reserved (0)
2 Reserved (0)
3 Reserved (0)
4 Allocation Length (Max Bytes=18H, See Table 2-5)
5 Control Byte (0)
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Table 2-5. Error Code 70H or 71H Sense Data Format

Byte 7 6 5 4 3 2 1
0 AV Error Code (70H or 71H)
1 Reserved (0)
2 Reserved(0) ILI |Rsvd(0)] Sense Key (See Table 4-1)
3 Information (MSByte)
4 Information
5 Information
6 Information (LSByte)
7 Additional Sense Length (0AH)
8 Command Specific Information (MSByte) (reassign blocks only)
9 Command Specific Information (reassign blocks only)
10 Command Specific Information (reassign blocks only)
11 Command Specific Information (LSByte) (réassign blocks only)
12 Additional Sense Code (See Table 4-2)
13 Additional Sense Code Qualifier (See Table 4-2)
14 Reserved (0) |
15 SKSV | Sense Key Specific Information (if Sense Key = 1,3,4,5)
16 Sense Key Specific Information (See Table 2-6 or Table 2-7)
17 Sense Key Specific Information
18 HP—Sbeciﬁc Error Code (See Table 4-3)
19 HP-Specific Error Code
20 Reserved (0)
21 HP-Specific DSP Error Information (MSByte) (See Table 4-4)
22 HP-Specific DSP Error Information (LSByte) (See Table 4-4)
23 HP-Specific DSP Status Byte (See Table 4-5)

Request Sense Command (03H)
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AV

ILI

Information

Command
Specific
Information

SKSV

Sense Key
Specific
Information

2-12 SCSI-2 Drive Command Set Request Sense Command (03H)

A Valid bit of 1 indicates the information field contains valid
information.

A Valid bit of 0 indicates that the information field does not
contain valid data. ' ‘

An Incorrect Length Indicator bit of 1 usually indicates that
the requested logical block length did not match the logical
block length of the data on the medium.

(1) The logical block address associated with the sense key.

(2) The difference (residue) of the requested length minus the
actual length in either bytes or blocks, as determined by the
command, when the ILI bit is set.

The logical block address of the first defect descriptor not
reassigned is returned in this field. (See Table 2-12.)

A Sense Key Specific Valid bit of 1 indicates that the Sense 1\\‘;}
Key Specific Information is valid. ¥

A SKSV bit of 0 indicates that there is no sense key specific
information. .

When the Sense Key (Byte 2, Bits 0-3) equals 5-Illegal
Request, see Table 2-6.

If the Sense Key equals 1, 3, or 4, see Table 2-7.

If the Sense Key Specific Information is set to 5-Illegal Request
and the SKSV bit is set to 1, the sense key specific field is
defined in the following table. The Field Pointer field indicates
which illegal parameters in command descriptor blocks or data
parameters are in error.



&

Table 2-6. Field Pointer Types

Byte 7 6 5 4 3 2 1 0
15 | SKSV C/D Reserved (0) BPV Bit Pointer
(1) 1)
16 Field Pointer (MSByte)
17 Field Pointer (LSByte)
C/D A Command Data bit of 1 indicates a bad command.

Field Pointer

A C/D bit of 0 indicates bad data.

The Field Pointer indicates which byte of the command
descriptor block or thé parameter data was in error. Bytes
are numbered starting from 0. When a multiple-byte field is
in error, the pointer points to the most-significant byte of the
field.

Note Bytes identified as being in error are not necessarily the bytes
that need to be changed to correct the problem.
Table 2-7. Actual Retry Count Bytes
Byte 7 6 5 4 3 2 1 0
15 | SKSV Reserved (0)
(1)

16 Actual Retry Count (MSByte)
17 Actual Retry Count (LSByte)

Request Sense Command (03H)

SCSI-2 Drive Command Set 2-13




Format Unit Command (04H)

Iﬁitia]jzes the optical disk surface. An unformatted Write-Once disk can be

formatted only once.

Note - The format parameters may be set using the Mode Select
Commands (15H or 55H) prior to executing the Format Unit

Command.

Table 2-8. Format Unit Command CDB

Byte | 7 6 5 4 3 2 1 0

0 Operation Code (04H)
1 Reserved (0) FmtDta Reserved *(0)
2 Reserved (0)
3 Reserved (0)
4 Reserved (0)
5 Control Byte (0)

FmtDta A Format Data bit of 1 indicates that the command includes a

Data Out Phase consisting of a 4-byte Defect List Header.

A FmtDta bit of 0 indicates that the command does not

include a Data Out Phase.
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Note

To format an unformatted disk or a previously formatted disk,
set the selectable fields to zero. For example:

Byte Byte Byte Byte Byte Byte
0 1 2 3 4 5

04H 0CH O00H O00H O00H O0OH

When a Format Unit Command executes with all parameters
set to zero, default actions take place. The Primary Defect

‘List is developed solely through the results of the certification

process.

Note

Read “Drive Defect Management” in Chapter 1 for a
description and example of drive defect management.

Format Unit Command (04H)
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Format Unit Command Defect List

The Format Unit command Defect List consists of the Defect List Header and
one multi-byte Defect Descriptor(s).

Table 2-9. Format Unit Defect List Header

Byte 7 6 5 4 3 2 1 0
0 Reserved (0)
1 FOV | Rsvd(0) | DCRT Reserved (0) Immed |Rsvd(0)
2 Reserved (0) |
3 Reserved (0)

Write-Once Byte 1 - Bits 5 through 7 are Reserved (0).

FOV

DCRT

Immed

2-16 SCS!-2 Drive Command Set

A Format Options Valid bit of 1 indicates that the DCRT
(Disable Certification) and Immed (Immediate) fields contain
valid information.

A FOV bit of 0 indicates that the DCRT and Immed fields do

not contain valid information.

A Disable Certification bit of 1 indicates the drive does not
certify the optical disk during the format process.

A DCRT bit of 0 indicates that the drive certifies the optical
disk during the format process.

When the FOV bit is set to 0, the DCRT bit must also be set
to 0.

DCRT does not apply to Write-Once disks.

When the Immediate bit is set to 1, it indicates a status of
GOOD is returned before the format operation is begun.

An Immed bit of 0 indicates a GOOD status is returned when
the format is complete. :

Format Unit Command (04H)



Reassign Blocks Command (07H)

Reassigns defective sectors. A defect list containing the Logical Block
Addresses to be reassigned is ‘transferred to the drive.

Data in the defective sector is moved to the replacement sector.

Table 2-10. Reassign Blocks Command CDB

Byte 7 6 5 4 3 2 1 0

0 Operation Code (07H)

1 Reserved (0)

2 Reserved (0)

3 Reserved (0)

4 Reserved (0)

5 Control Byte (0)

Note Read “Drive Defect Management” in Chapter 1 for a

description and example of drive defect management.

Reassign Blocks Command Defect List

The Reassign Blocks command defect list is made up of a 4-byte Defect List
Header and one or more 4-byte Defect Descriptor blocks.

Table 2-11. Reassign Blocks Command Defect List Header .

Byte 7 6 5 4 3 2 S | 0
0 Reserved (0)
1 Reserved (0)
2 Defect List Length (MSByte)
3 Defect List Length (LSByte)

Reassign Blocks Command (07H) .
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Defect List The Defect List Length is the total length in bytes of the
Length  Defect Descriptors that follow.

Table 2-12. Reassign Blocks Command Defect Descriptor

Byte 7 6 5 4 3 2 1 0
0 Defective Block Logical Address (MSByte) .
1 Defective Block Logical Address
2 Defective Block Logical Address
3 Defective Block Logical Address. (LSByte)

Each defective sector is decoded to a physical block address and that physical
sector is added to the SDL (Secondary Defect List).

2-18 SCSI-2 Drive Command Set Reassign Blocks Command (07H)
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Read (Group 0) Command (08H)

Reads data from the specified logical block address. A maximum l'ength of 256
logical blocks can be read using the Group 0 Read Command. If the number of
logical blocks exceeds 256, use the Group 1 Read command.

Note The Mode Select Commands (15H or 55H) impact all read,
write, format and erase commands.
Tablé 2-13. Read (Group 0) Command CDB
Byte 7 6 5 4 3 2 1 0
0 Operation Code (08H)
1 Reserved (0) Starting Logical Block Address
(MSByte)
2 Starting Logical Block Address
3 Starting Logical Block Address (LSByte)
4 Transfer Length
5 PBA Reserved (0)
Transfer The Transfer Length field specifies the number of contiguous
Length logical blocks of data to be read. A Transfer Length of 0
specifies that 256 logical blocks are to be read. Any other value
specifies the number of logical blocks to be read.
PBA A Physical Block Address bit of 1 indicates that physical block

addressing is used.

A PBA bit of 0 indicates that logical block addressing is used.

Read Command (08H)
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Write (Group 0) Command (0AH)

Writes data starting at the specified logical block address. Note that a
maximum length of 256 Logical Blocks can be written using the Group 0 Write
command. If the number of logical blocks exceeds 256, use the Group 1 Write
Command. For Write-Once disks, blank checking is always performed before

writes.
Note The Mode Select Commands (15H or 55H) impact all read,
write, format and erase commands.
Table 2-14. Write (Group 0) Command CDB
Byte | 7 6 5 4 3 2 | 1 0
0 Operation Code (0AH) o
1 Reserved (0) Starting Logical Block Address “\/D
(MSByte)

2 Starting Logical Block Address
3 Starting Logical Block Address (LSByte)
4 Transfer Length
5 PBA Reserved (0)

Write-Once Byte 5 is Reserved (0).

Transfer The Transfer Length field specifies the number of contiguous

Length logical blocks of data to be written. A Transfer Length of 0
specifies that 256 logical blocks are to be written.

PBA A Physical Block Address bit of 1 indicates that physical block

addressing is used.

A PBA bit of 0 indicates that logical block addressing is used.
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Seek (Group 0) Command (0BH)
Seeks the optical head to the physical track where the specified logical block

exists.
Table 2-15. Seek (Group 0) Command CDB
Byte 7 6 5 4 3 2 1 0
0 Operation Code (0BH) »
1 Reserved (0) Logical Block Address (MSByte)
2 Logical Block Address
3 Logical Block Address (LSByte)
4 Reserved (0)
(\/ 5 | PBA Resexved(0)
PBA A Physical Block Address bit of 1 indicates that physical block
addressing is used. :
- A PBA bit of 0 indicates that logical block addressing is used.
“
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Inquiry Command (12H)

Sends controller and drive information to the initiator.

Table 2-16. Inquiry Command CDB

Byte 6 5 4 3 2 1 0
0 Operation Code (12H)
1 Reserved(0) EVPD
2 Page Code (See Table 2-18)
3 Reserved(0)
4 Allocation Length (Up to 38H) (See Table 2—].'%)
5 Control Byte(0)
EVPD An Enable Vital Product Data bit of 1 specifies that the target
returns the optional vital product data specified by the page
code field. See Table 2-18.
AN EVPD bit of 0 specifies that the target returns the
standard INQUIRY data. If the page code field is not 0, the °
target returns a CHECK CONDITION status with the sense
key set to ILLEGAL REQUEST and an additional sense code
of INVALID FIELD IN CDB.
Page Code Specifies which page of vital product data information is

returned.

2-22 SCSI-2 Drive Command Set Inquiry Command (12H)



Table 2-17. Inquiry Command Returned Data

Byte 7 6 5 4 .3 2 1 0

0 | Peripheral Device Type (07TH-—Optical Memory(default); 00H—
Direct Access)

1 RMB Device Type Qualifier (0)
(1)
ISO Version ECMA Version ANSI-App. Version (2)

2

3 Response Data Format (2)

4 Additional Sense Length (33H)
5

6

Reserved (0)
Reserved (0)

7 Reserved (0)
8-15 Vendor ID “HPLLUULILIL?
16-31 Product ID “C1716CULILL LLILILLIL”
Product ID “C1716TULUL UULUUL”
32-35 Engineering Date Code
36-39 Manufacturing Date Code
40-55 Hewlett-Packard Specific Information

1 The 1) symbol represents a blank space.

Note A value of 04H is returned in Byte 0 if the DAIR bit in the
Vendor Unique Page 21H of the Mode Select Command is set
to 1, and a write-once disk is in the drive. If a rewritable disk
or no disk is in the drive, 00H is returned.

If the DAIR is set to 0, the value returned in Byte 0 is 07H.

RMB The Removable Media Bit is set to 1 for removable optical
: disks.
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Table 2-18. Vital Product Data Page Codes

Page Code Description
00H Supported Vital Product Data Page (See Table 2-19)
80H Unit Serial Number Page (See Table 2-20)
81H Implemented Operating Definitions Page (See Table 2-21)
CoH Device Firmware Page (See Table 2-22)

Table 2-19. Supported Vital Product Data Page (Page Code 00H)

Byte 7 6 5 4 3 2 1 0

0 Peripheral Qualifier (0) Peripheral Device Type
1 Page Code (00H)
2 Reserved (0)
3 Page Length (n-3)
4 First Supported VPD Page
5 Second Supported VPD Page
6
n Last Supported VPD Page

2-24 SCSI-2 Drive Command Set Inquiry Command (12H)



Table 2-20. VPD Unit Serial Number Page (Page Code 80H)

Byte 7 6 5 4 3 2 1 0
0 Peripheral Qualifier (0) Peripheral Device Type
1 Page Code (80H)
2 Reserved (0)
3 Page Length (0AH)
4-13 Product Serial Number (10 ASCII characters)
Table 2-21.
implemented Operating Definition Page (Page Code 81H)
Byte 7 6 5 4 3 2 1 0
0 Peripheral Qualifier (0) Peripheral Device Type
1 ’ Page Code (81H)
2 Reserved (0)
3 Page Length (02H)
4 Rsvd Current Operating Definition (03H)
(0)
5 | Savimp Default Operating Definition (03H)
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Table 2-22. Device Firmware Page (Page Code COH)

Byte | 7 6 5 4 3 2 1
0 Peripheral Qualifier (0) Peripheral Device Type
1 Page Code (COH)
2 Reserved (0)
3 Page Length (10H)
4-7 Controller Code Revision (x.xx)
8-11 DSP Code Revision (x.xx)
12 Reserved
13-15 Firmware Revision of Head {xxx)
16-19 Serial Number of Head (xxxx)
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Mode Select Command (15H)

Sets optical disk and drive parameters for read, write, format, and erase

commands.
Table 2-23. Mode Select (Group 0) Command CDB
Byte 7 6 5 4 3 2 1 0
o | Operation Code (15H)
1 Reserved (0) PF (1) Reserved (0) Sp
2 Reserved (0)
3 Reserved (0)
4 Parameter List Length (See Table 2-24)
5 Control Byte (0)
S |
SP A Save Pages bit of 1 indicates that the target performs the

specified MODE SELECT operation, and saves all the savable
pages to non-volatile RAM.

An SP bit of 0 indicates the target performs the specified
MODE SELECT operation, and does not save any pages.

Parameter List This byte indicates the number of bytes of parameter data
Length being transferred, including the header.
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Table 2-24. Mode Page Codes

Page Code | Parameter List Description
Length
01H 24 Read-Write Error Recovery Page (See Table 2-25)
02H 28 Disconnect-Reconnect Page (See Table 2-26)
06H 16 Optical Memory Page (See Table 2-27)
07TH 24 Verify Error Recovery Page (See Table 2-28)
08H 24 Caching Page (See Table 2-29)
0BH 20 Medium Types Supported Page (See Table 2-30)
20H 26 Vendor Unique Format Page (See Table 2-31)
21H 24 Vendor Unique Page {See Table 2-32)
Note The header (4 bytes) and the block descriptor (8 bytes) are

shown as the first 12 bytes on each of the following mode pages.

When sending multiple pages, only one header and one block

descriptor are sent.
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Table 2-25. Read-Write Error Recovery Page 01H

Byte 7 6 5 4 3 2 1 0
0 ~ Reserved (0)
1 Medium Type (02H-Optical Write-Once, 03H-Optical Erasable)
2 Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical
Write-Once 650 MB, 0AH-Optical 1.3 GB)
5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
v 8 Reserved (0)
' 9 ‘ Block Length (MSByte)
10 Block Length .
R 11 Block Length (LSByte)
12 Reserved (0) Page Code (01H)
13 Page Length (0AH) ’
14 | AWRE | Rsvd(0) | TB | Reserved (0) | PER | DTE | DCR
15 Read Retry Count
16-19 Reserved (0)
A 20 Write Retry Count
21-23 Reserved (0)
AWRE An Automatic Write Reallocation Enable bit of 1 enables the
AN automatic reallocation of defective sectors during the write
Q operation of tl'.le Write commands (0AH, 2AH, AAH) and
e Write and Verify commands (2EH, AEH).
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For rewritable disks, automatic reallocation of defective sectors
occurs during these additional erase operations: Erase 2CH
and Erase ACH.

Write-Once

AWRE cannot be disabled on Write-ane media.

TB

PER

DTE

DCR

Read Retry
Count

Write Retry
Count
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A Transfer Block bit of 1 indicates that a data block that is
not recovered within the recovery limits specified is transferred
to the initiator before CHECK CONDITION status is '

returned.

A TB bit of 0 indicates that such a data block is not
transferred to the initiator.

A Post Error bit of 1 indicates that the target reports
recovered errors. ’

A PER bit of 0 indicates that the target does not report
recovered errors. '

A Disable Transfer on Error bit of 1 indicates that the target
terminates the data phase upon detection of a recovered error.

A DTE bit of 0 indicates that the target does not terminate
the data phase upon detection of a recovered error.

A Disable Correction bit of 1 indicates that error correction
codes are not used for data error recovery.

A DCR bit of 0 allows the use of error correction codes for
data error recovery.

The Read Retry Count field specifies the number of times the
target attempts recovery of a read operation before reporting
an error.

The Write Retry Count field specifies the number of times the
target attempts recovery of a write operation before reporting
an error.
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Table 2-26. Disconnect-Reconnect Page 02H

Byte T 6 5 4 3 2 1 0
0 Reserved (0)
1 | Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)
2 Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical
Write-Once 650 MB, 0AH-Optical 1.3 GB)
5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
k\/ 8 Reserved (0)
9 Block Length (MSByte)
10 ' Block Length
11 " Block Length (LSByte)
# 12 Reserved (0) Page Code (02H)
13 Page Length (0EH)
14 Buffer Full Ratio
15-21 Reserved (0)
22 Maximum Burst Size (MSByte)
N 23 Maximum Burst Size (LSByte)
24-27 Reserved (0)

The disconnect-reconnect page provides the initiator the means to tune the
performance of the SCSI bus.
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Buffer Full
Ratio

Maximum
Burst Size

This field indicates the threshold value which determines when
buffer write data is written.

The Buffer Full Ratio value is stated as the numerator of a

. fractional multiplier that has 256 as its denominator. For

example, a ratio value of 128 equals 50 percent. A ratio value
of 64 equals 25 percent.

This field indicates the maximum amount of data that the
target transfers during a data phase before disconrecting if
the initiator has granted the disconnect privilege. This value
is expressed in increments of 512 bytes (e.g. a value of one
means 512 bytes, two means 1024 bytes, etc.). A value of zero
indicates there is no limit on the amount of data transferred
per connection.
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Table 2-27. Optical Memory Page 06H

Byte 7 6 5 4 3 2 1
0 Reserved (0) '
1 Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)
2 Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical

Write-Once 650 MB, 0AH-Optical 1.3 GB)

5 Number of Blocks (MSByte)
6 Number of Blocks

7 Number of Blocks (LSByte)
8 Reserved (0)

9 Block Length (MSByte)
10 Block Length

11 Block Length (LSByte) |
12 Reserved (0) Page Code (06H)
13 Page Length (02H)

14 Reserved (0)

15 Reserved (0)

The optical memory page defines parameters for control of ‘optical memory

devices.
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Table 2-28. Verify Error Recovery Page 07H
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| Byte 7 6 5 4 3 2 1 0
0 Reserved (0)
1 Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)
2 Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical
Write-Once 650 MB, 0AH-Optical 1.3 GB)

5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
8 Reserved (0)
9 Block Length (MSByte)
10 Block Length
11 Block Length (LSByte)
12 Reserved (0) Page Code (07H)
13 Page Length (0AH)
14 Reserved (0) PER | Rsvd(0) | DCR
15 Verify Retry Count

16-23 Reserved (0)

PER A Post Error bit of 1 indicates that the target reports

recovered errors.

A PER bit of 0 indicates that the target does not report
recovered errors.
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DCR A Disable Correction bit of 1 indicates that error correction
codes are not used for data error recovery.

A DCR bit of 0 allows the use of error correction codes for
' data error recovery.

Verify Retry = The Verify Retry Count specifies the number of times the drive
Count attempts its recovery algorithm during a verify operation.
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Table 2-29. Caching Page 08H

Byte 7 6 5 4 3 2 1 0
0 Reserved (0)
1 MediumType (02H—Optical Write-Once, 03H—Optical Erasable)
2 Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical

Write-Once 650 MB, 0AH-Optical 1.3 GB)

5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
8 Reserved (0)
9 Block Length (MSByte)
10 Block Length
11 Block Length (LSByte)
12 Reserved (0) Page Code (08H)
13 Page Length (0AX)
14 Reserved (0) WCE | Rsvd (0) | RCD
15 Reserved (0)
16 Disable Pre-fetch Transfer Length (MSByte)
17 Disable Pre-fetch Transfer Length (LSByte)
18 Minimum Pre-fetch (MSByte)
19 Minimum Pre-fetch (LSByte)
20 Maximum Pre-fetch (MSByte)
21 Maximum Pre-fetch (LSByte)

22-23 Reserved (0)
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The caching parameters table defines the parameters that affect the use of the

cache.

WCE

RCD

Disable
Pre-fetch
Transfer
Length
Minimum

\*/' Pre-fetch

Maximum
Pre-fetch

A Write Cache Enable bit of 1 indicates write caching is
enabled.

A Write Cache Enable bit of 0 indicates write caching is
disabled.

A Read Cache Disable bit of 1 indicates read ahead is disabled. -
A Read Cache Disable bit of 0 indicates read ahead is enabled.

This field sets the threshold value for pre-fetching data during
reads. If the number of blocks to be read is greater than this
value, no pre-fetching occurs.

An additional readahead length of the Maximum Pre-fetch
is performed when the number of blocks in the Readahead
cache is less than this value. (See “Read Performance” in
Appendix B)

The maximum number of blocks to be read into the cache at
one time. The maximum is 64K. (See “Read Performance” in
Appendix B

Note

With write caching enabled, data integrity of the information in
the buffer is not guaranteed through power cycling.

—’ Mode Select Command (15H) SCSI-2 Drive Command Set 2-37



Table 2-30. Medium Types Supported Page 0BH

Byte 7 6 5 4 3 2 | 1

0 Reserved (0)

1 Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)

2 Reserved (0)

3 Block Descriptor Length (08H)

4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical Write-Once 650 MB,
0AH-Optical 1.3 GB) ,

5 Number of Blocks (MSByte)

6 Number of Blocks

7 Number of Blocks (LSByte)

8 Reserved (0)

9 Block Length (MSByte)

10 Block Length

11 Block Length (LSByte)

12 Fene ced (0) Page Code (OBH)

13 Page Length (06H)

14 Reserved (0)

15 Reserved (0)

16 Medium Type One Supported (02H—Optical Write-once Medium)

17 Medium Type Two Supported (03H~—Optical Erasable Medium)

18 Reserved (0)

19 Reserved (0)

The medium types supported page contains a list of the medium types
implemented by the target for logical units.
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The code values for each medium type supported by the target (up to four
maximum), as defined in the MODE SELECT command are reported in
ascending order.

If only the default medium type is supported, 0 is reported. If less than four
medium types are supported, the unused entries are returned as 0.
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Table 2-31. Vendor Unique Format Page 20H

Byte 7 6 5 4 3 2 1
0 Reserved (0)
1 Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)
2 Reserved (0)
3 Block Descriptor Length (OSH)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical Write-Once 650 MB,
i 0AH-Optical 1.3 GB) )
5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
s Reserved (0)
9 Block Length (MSByte)
10 Block Length
11 Block Length (LSByte)
12 Reserved (0) Page Code (20H)
13 Page Length (Oc)
14 Reserved (0)
15 Groups per Volume (MSByte)
16 Groups per Volume (LSByte)
17 Data Blocks per Group (MSByfe)
18 Data Blocks per Group
19 Data Blocks per Group (LSByte)
20 Alternate Blocks per Group (MSByte)
2 Alternate Blocks per Group
22 Alternate Blocks per Group (LSByte)
23 | Sectors in Track Zero (17 for 1024 byte-sector disks, 31 for 512 byte-sector disks)
24-25 Reserved (0)
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Groups per Groups per Volume indicates the number of user groups for a
Volume given surface or volume. (Referred to as g). '

Data Blocks  Data Blocks per Group indicates the number of user blocks, or
per Group sectors per user group. (Referred to as n).

Alternate Indicates the number of alternate or spare blocks

Blocks per (pre-allocated) per user group. (Referred to as m).
Group ‘

Note For 2X media, g =1or16,n =0, m = 0 (n and m are
predefined based on g and vary per zone). Read “Drive Defect
Management” in Chapter 1 for a description and example of
drive defect management.
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Table 2-32. Vendor Unique Page 21H

7 6 5 4 3 2 1

Byte 0-
0 Reserved (0)
1 Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)
2 Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical Write-Once 650 MB,
0AH-Optical 1.3 GB)
5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
8 Reserved (0)
9 Block Length (MSByte)
10 Block Length |
11 Block Length (LSByte)
12 Reserved (0) Page Code (21H)
13 ‘ Page Length (CAH)
14 ERR DSP Log DM Log |CM Log| Reset DAS DTIS DAIR
15 DWR Quick Force DLTW Q Log Task Time
Disconnect Verify Log Stamp
16 Maximum Buffer Latency (MSByte)
17-18 Maximum Buffer Latency
19 Maximum Buffer Latency(LSByte)
20 Drive Retry Count
21 Autochanger Eject Distance
22 Phase Retry Count
23

Reserved (0)
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ERR

DSP Log

DM Log

CM Log

Reset

DAS

DTIS

DAIR

An Extended Recovery Reporting bit of 1 indicates that all
recovered errors except those requiring ECC are reported.

An ERR bit of 0 indicates that error recovery reporting is
handled according to Page Code 01H.

A DSP Log bit of 1 indicates DSP logging is enabled.
A DSP Log bit of 0 indicates DSP logging is not enabled.

A Drive Manager Log bit of 1 indicates drive manager logging
is enabled.

A DM Log bit of 0 indicates drive manager logging is not
enabled.

A Correction Manager Log bit of 1 indicates correction
manager logging is-enabled.

A CM Log bit of 0 indicates correction manager logging is not
enabled.

A Reset Configuration bit of 1 indicates a soft reset.
A Reset bit of 0 indicates a hard reset.

A Disable Auto Spinup bit of 1 indicates that the auto spinup
is disabled.

A DAS bit of 0 indicates that the auto spinup is enabled.

A Disable Target Initiated Synchronous bit of 1 indicates that
negotiation is disabled.

A DTIS bit of 0 indicates target initiated synchronous
negotiation is enabled.

A Direct Access Inquiry Response bit of 1 indicates the
Peripheral Device Type field in the Inquiry Data indicates
“Direct Access Device.”

A DAIR bit of 0 indicates “Optical Memory Device” in the
Peripheral Device Type field in the Inquiry Data.
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DWR

Quick
Disconnect

Memory Log

Force Verify

DLTW

Q Log

Task Log

A Disable Write Reordering bit of 1 indicates write reordering
is not enabled. '

A DWR bit of 0 indicates write reordering is enabled.

A Quick Disconnect bit of 1 enables SCSI bus disconnection
before command validation on performance path commands
(i.e. reads, writes).

A Quick Disconnect bit of 0 disables SCSI bus disconnection
before validation on performance path commands (i.e. reads,
writes).

A Memory Log bit of 1 indicates Buffer Memory usage logging
is enable.

A Memory Log bit of 0 indicates Buffer Memory usage logging
is not enabled.

(C1716T drive only.) *U

A Force Verify bit of 1 indicates all write operations are
verified. The Write 6, 10, and 12-byte commands operate as if
they were Write Verify 6, 10, and 12-byte commands.

A Force Verify bit of 0 indicates normal operation.

A Disable Log Threshold Warning bit of 1 indicates the log
threshold warning is not enabled.

A DLTW bit of 0 indicates the log threshold warning is
enabled.

A Priority Queue bit of 1 indicates priority queue logging is
enabled.

A Q Log bit of 0 indicates priority queue logging is not
enabled.

A Task Log bit of 1 indicates change logging is enabled.
A Task Log bit of 0 indicates change logging is not enabled.
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Time Stamp

Maximum
Buffer Latency

Drive Retry
Count

Autochanger
Eject Distance

Phase Retry
Count

A Time Stamp bit of 1 indicates that time stamping of Q Log '
and Task Log is enabled. '

A TimeStamp bit of 0 indicates that time stamping of Q Log
and Task Log is not enabled.

These bytes indicate the maximum time in milliseconds that
Immediate Responsed Write Data may remain in the buffer.

This byte indicates the maximum number of retries that should
be performed at the drive level.

The Autochanger Eject Distance is the distance the cartridge
should be ejected, in tenths of millimeters back from the
Standalone Eject position, when the drive is in an autochanger.

This byte indicates the number of times to retry a SCSI phase
after an error. ‘ '
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Reserve Command (16H)

Used to reserve the drive for use by a single SCSI initiator if and when the
drive is connected to multiple initiators.

Table 2-33. Reserve Command CDB

Byte 7 6 5 4 3 2 | 1 0
0 Operation Code (16H)
1 Reserved (0) 3rdPty |  3rd Party Device ID Rsvd

(0)

2 Reserved (0)
3 Reserved (0)
4 Reserved (0)
5 Control Byte (0)

The reservation is effective until one of the following occurs:

m The Reserve initiator sends another valid Reserve Command
m The Reserve initiator releases using a Release Command

m Any initiator sends a Bus Device Reset message

m A Reset conditions occurs

Once RESERVED, other initiator commands (except Inquiry and Request
Sense) for the logical unit are rejected and result in a “Reservation Conflict”
status. A Release Command sent by another initiator is ignored.

3rdPty A 3rd Pty bit of 1 indicates that the drive is reserved for the
SCSI device specified in the Third Party Device ID field.

3rd Pty Device 3rd Pty Device ID indicates identification of the SCSI device
1D for which the drive is to be reserved.
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Release Command (17H)

Sent by the Reserve Command initiator to release the logical unit for use by
other initiators.

Table 2-34. Release Command CDB

Byte 7 6 5 4 3 2 1 0
0 Operation Code (17H)
1 Reserved (0) 3rdPty | 3rd Party Device ID Rsvd

(0)

2 » Ignored
3 Ignored
4 Ignored
5 Control Byte (0)

3rdPty A 3rd Pty bit of 1 indicates that the drive is reserved for the
SCSI device specified in the Third Party Device ID field.

3rd Pty Device 3rd Pty Device ID indicates identification of the SCSI device
ID for which the drive is to be reserved.
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Mode Sense (Group 0) Command (1AH)

Acquires optical disk, drive and drive controller parameters.

Table 2-35. Mode Sense (Group 0) Command CDB

Byte 7 6 5 4 3 2 1 0
0 Operation Code (1AH)
1 Reserved (0) DBD Reserved (0)
2 PC Page Code (See Table 2-36)
3 Reserved (0)
4 Allocation Length
5 Control Byte (0)

DBD A Disable Block Descriptors bit of 1 indicates that no block
descriptor is provided.

A DBD bit of 0 indicates that the block descriptor is prox}ided.

PC Page control defines the type of parameter values to be
returned as follows:

0 - Current Values

1 - Changeable Values
2 - Default Values

3 - Saved Values

Page Code Page code values are the same as for the Mode Select
command. See Table 2-36.

Allocation Indicates the number of bytes of parameter data tra,nsfer‘red,
Length including the header. Set this value according to Table 2-36.
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Table 2-36. Mode Page Codes

Page Code | Parameter List Description
Length
01H 24 Read-Write Error Recovery Page (See Table 2-37)
02H 28 Disconnect-Reconnect Page (See Table 2-38)
06H 16 Optical Memory Page (See Table 2-39)
07H 24 Verify Error Recovery Page (See Table 2-40)
08H 24 Caching Page (See Table 2-41)
0BH 20 Medium Types Supported Page (See Table 2-42)
20H 26 Vendor Unique Format Page (See Table 2-43)
21H 24 Vendor Unique Page (See Table 2-44)
00H,3FH 102 Request for all pages
Note The header (4 bytes) and the block descriptor (8 bytes) are

shown as the first 12 bytes on each of the following mode pages.
If the DBD (disable block descriptors) bit is set to 1, bytes 4-11
will not be received.

When requesting multiple pages, only one header and one block
- descriptor are received. 4

Mode Sense Command (1AH)
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Table 2-37. Read-Write Error Recovery Page 01H

" Byte 7 6 5 4 3 2 1 0
0 Mode Data Length
1 Medium Type (02H-Optical Write-Once, 03H-Optical Erasable)
2 WP Reserved (0) Cache (1) Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical
Write-Once 650 MB, 0AH-Optical 1.3 GB)
5 ~ Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
8 Reserved (0)
9 Block Length (MSByte)
10 Block Length
11 Block Length (LSByte)
12 | PS(1) | Rsvd Page Code (01H)
(0)

13 Page Length (0AH)
14 | AWRE |Rsvd(0); TB Reserved (0) PER DTE DCR
15 Read Retry Count
16 Reserved (0)
17 Reserved (0)
18 Reserved (0)
19 Reserved (0)
20 Write Retry Count

21-23 Reserved (0)
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WP

Cache
PS

AWRE

TB

PER

A Write Protect bit of 1 indicates that the optical disk in the
drive is write-protected.

A WP bit of 0 indicates that the optical disk in the drive is not
write-protected.

The Cache bit of 1 indicates caching is supported.

The Parameters Savable bit of 1 indicates this parameter page
is savable in non-volatile RAM.

An Automatic Write Reallocation Enable bit of 1 enables the
automatic reallocation of defective sectors during the write
operation of the Write commands (0AH, 2AH, AAH) and
Write and Verify commands (2EH, AEH).

For rewritable disks, automatic reallocation of defective sectors
occurs during these additional erase operations: Erase 2CH
and Erase ACH.

An AWRE bit of 0 does not enable automatic reallocation of
defective sectors.

A Transfer Block bit of 1 indicates that a data block that is
not recovered within the recovery limits specified is transferred
to the initiator before CHECK CONDITION status is
returned.

A TB bit of 0 indicates that such a data block is not
transferred to the initiator.

A Post Error bit of 1 indicates that the target reports
recovered errors.

A PER bit of 0 indicates that the target does not report
recovered errors.
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DTE

DCR

Read Retry
Count

Write Retry
Count
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A Disable Transfer on Error (DTE) bit of 1 (default) indicates
that the target terminates the data phase upon detection of a
recovered error.

A DTE bit of 0 indicates that the target does not terminate
the data phase upon detection of a recovered error.

A Disable Correction bit of 1 indicates that error correction
codes are not used for data error recovery.

A DCR bit of 0 allows the use of error correction éodes for
data error recovery.

A

The read retry count field specifies the number of times the
target attempts recovery of a read operation before reporting

an error.

The write retry count field specifies the number of times the
target attempts recovery of a write operation before reporting

an error.
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Table 2-38. Disconnect-Reconnect Page 02H

Byte | 7 6 5 4 3 2 1
0 Mode Data Length »
1 Medium Type (02H—Optical Write-Once, 03H—OQOptical Erasable)
2 WP Reserved (0) Cache (1) Reserved (0)

3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical
Write-Once 650 MB, 0AH-Optical 1.3 GB)
5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
8 Reserved (0)
9 Block Length (MSByte)
10 Block Length
11 Block Length (LSByte) ‘
12 | PS(1) | Rsvd Page Code (02H)
()
13 | Page Length (0EH)
14 Buffer Full Ratio
15-21 Reserved (0)
22 Maximum Burst Size (MSByte)
23 Maximum Burst Size (LSByte)
24 Reserved (0)
25 Reserved (0)
26 Reserved (0)
27 Reserved (0)
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The disconnect-reconnect page provides the initiator the means to tune the
performance of the SCSI bus.

WP A Write Protect bit of 1 indicates that the optical disk in the
drive is write-protected.

A WP bit of 0 indicates that the optical disk in the drive is not
write-protected.

Cache The Cache bit of 1 indicates that caching is supported.

PS The Parameters Savable bit of 1 indicates this parameter page
is savable in non-volatile RAM.

Buffer Full This field indicates the threshold value which determines when
Ratio buffer write data is written.

The Buffer Full Ratio value is stated as the numerator of a

fractional multiplier that has 256 as its denominator. For

example, a ratio value of 128 equals 50 percent. A ratio value

of 64 equals 25 percent. -

Maximum This field indicates the maximum amount of data that the

Burst Size target transfers during a data phase before disconnecting if
the initiator has granted the disconnect privilege. This value
is expressed in increments of 512 bytes (e.g. a value of one
means 512 bytes, two means 1024 bytes, etc.). A value of zero
indicates there is no limit on the a,mount of data transferred

per connection.
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Table 2-39. Optical Memory Page 06H.

Byte ( 6 5 4 3 2 1 0
0 Mode Data Length
1 Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)
2 WP Reserved (0) Cache Reserved (0)
(1)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical

Write-Once 650 MB, 0AH-Optical 1.3 GB)

5 Number of Blocks (MSByte)
6 Number of Blocks
) ki Number of Blocks (LSByte)
b 8 Reserved (0)
9 Block Length (MSByte)
10 Block Length
11 Block Length (LSByte)
¢ 12 | PS (1) | Rsvd (0) Page Code (06H)
13 Page Length (02H)
14 Reserved (0)
15 Reserved (0)
~ The optical memory page defines parameters for control of optical memory
devices.
WP A Write Protect bit of 1 indicates that the optical disk in the

drive is write-protected.

A WP bit of 0 indicates that the optical disk in the drive is not

(\ write-protected.
7
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Cache The Cache bit of 1 indicates that caching is supported.

PS ' The Parameters Savable bit of 1 indicates this parameter page
- is savable in non-volatile RAM.
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Table 2-40. Verify Error Recovery Page 07H

Byte

7 6 5 4 3 2 1 0

Mode Data Length

Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)

WP Reserved (0) Cache (1) Reserved (0)

Block Descriptor Length

> e | D

Density Codes (03H-Optical Erasable 650 MB, 06H-Optical
Write-Once 650 MB, 0AH-Optical 1.3 GB)

Number of Blocks (MSByte)

Number of Blocks

Number of Blocks (LSByte)

Reserved (0)

W oo || o

Block Length (MSByte)

Block Length

11

Block Length (LSByte)

PS (1) | Rsvd Page Code (07H)
(0)

13

Page Length (0AH)

14

Reserved (0) PER | Rsvd(0) | DCR

15

Verify Retry Count

16-23

Reserved (0)

WP

o Cach
C. aclne

)

A Write Protect bit of 1 indicates that the optical disk in the
drive is write-protected.

A WP bit of 0 indicates that the optical disk in the drive is not
write-protected.

The Cache bit of 1 indicates that caching is supported.
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PS

PER

DCR

Verify Retry
Count
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The Parameters Savable bit of 1 indicates this parameter page
is savable in non-volatile RAM.

A Post Error bit of 1 indicates that the target reports
recovered errors.

A PER bit of 0 indicates that the target does not report
recovered errors.

A Disable Correction bit of 1 indicates that error correction
codes are not used for data error recovery.

A DCR bit of 0 allows the use of error correction codes for
data error recovery.

The Verify Retry Count specifies the number of times the drive
attempts its recovery algorithm during a verify operation.
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Table 2-41. Caching Page 08H

Byte 7 6 5 4 3 2 1 0
0 Mode Data Length
1 MediumType (02H—Optical Write-Once, 03H—Optical Erasable)
2 wP Reserved (0) Cache (1) Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical Write-Once 650 MB,

0AH-Optical 1.3 GB)

5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
8 Reserved (0)
9 Block Length (MSByte)
10 Block Length
11 Block Length (LSByte)
12 PS (1) | Rsvd (0) Page Code (08H)
13 Page Length (0AH)
14 Reserved (0) WCE Rsvd(0) RCD
15 Reserved (0)
16 Disable Pre-fetch Transfer Length (MSByte)
17 Disable Pre-fetch Transfer Length (LSByte)
18 Minimum Pre-fetch (MSByte)
19 Minimum Pre-fetch (LSByte)
20 Maximum Pre-fetch (MSByte)
21 Maximum Pre-fetch (LSByte)

22-23 Reserved (0)
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The caching parameters table defines the parameters that affect the use of the

© cache.

WP

Cache
PS

WCE

RCD

Disable
Pre-fetch
Transfer
Length

Minimum
Pre-fetch

Maximum
Pre-fetch
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A Write Protect bit of 1 indicates that the optical disk in the
drive is write-protected.

A WP bit of 0 indicates that the optical disk in the drive is not
write- protected.

The Cache bit of 1 indicates that caching is supported.

The Parameters Savable bit of 1 indicates this parameter pagé
is savable in non-volatile RAM.

A Write Cache Enable bit of 1 indicates write caching is
enabled.

A WCE bit of 0 indicates write caching is disabled.

A Read Cache Disable bit of 1 indicates read ahead is disabled.
A RCD bit of 0 indicates read ahead is enabled.

This field sets the threshold value for pre-fetching data during
reads. If the number of blocks to be read is greater than this
value, no pre-fetching occurs.

An additional readahead length of the Maximum Pre-fetch
is performed when the number of blocks in the Readahead
cache is less than this value. (See “Read Performance” in
Appendix B)

The maximum number of blocks to be read into the cache at
one time. (See “Read Performance” in Appendix B)
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Note With write caching enabled, data integrity'of the information in
the buffer is not guaranteed through power cycling.
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Table 2-42. Medium Types Supported Page 0BH

Byte 7 6 5 4 3 2 1
0 Mode Data Length
1 Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)
2 | WP Reserved (0) Cache (1) Reserved (0)
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical
Write-Once 650 MB, 0AH-Optical 1.3 GB)
5 Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
8 » Reserved (0)
9 Block Length (MSByte)
10 Block Length
11 Block Length (LSByte)
12 | PS (1) | Rsvd Page Code (0BH)
(0)
13 Page Length (06H)
14 Reserved (0)
15 Reserved (0)
16 | Medium Type One Supported (02H—Optical Write- once Medium)
17 Medium Type Two Supported (03H—Optical Erasable Medium)
18 Reserved (0)
19 Reserved (0)
2-62 SCSI-2 Drive Command Set Mode Sense Command (1AH)



The medium types supported page contains a list of the medJum types
implemented by the target for logical units.

The code values for each medium type supported by the target (up to four
maximum), as defined in the MODE SELECT command are reported in
ascending order.

If only the default medium type is supported, 0 is reported. If less than four
medium types are supported, the unused entries are returned as 0.

WP A Write Protect bit of 1 indicates that the optical disk in the
drive is write-protected.

A WP bit of 0 indicates that the optical disk in the drive is not
write-protected.

Cache The Cache bit of 1 indicates that caching is supported.

PSS The Parameters Savable bit of 1 indicates this parameter page

is savable in non-volatile RAM.

Mode Sense Command (1AH) . SCSI-2 Drive Command Set 2-63



Table 2-43. Vendor Unique Format Page 20H

Byte 7 . 6 5 4 3 2 1 0
0 ' Mode Data Length
1 | Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)
2 WP Reserved (0) Cache (1) Reserved (0}
3 Block Descriptor Length (08H)
4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical Write-Once 650 MB,

0AH-Optical 1.3 GB)

5 ) Number of Blocks (MSByte)
6 Number of Blocks
7 Number of Blocks (LSByte)
8 Reserved (0)
9 Block Length (MSByte)
10 Block Length 1\1)
11 Block Length (LSByte)
12 PS (1) { Rsvd (0) Page Code (20H)
13 Page Length (0c)
14 Reserved (0)
15 Groups per Volume (MSByte)
16 Groups per Volume (LSByte)
17 Data Blocks per Group (MSByte)
18 Data Blocks per Group
19 " Data Blocks per Group (LSByte)
20 Alternate Blocks per Group (MSByte)
21 . Alternate Blocks per Group
22 Alternate Blocks per Group (LSByte)
23 Sectors in Track Zero {17 for 1024 byte-sector disks, 31 for 512 byte-sector disks)

24-25 Reserved (0)
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WP

Cache
PS

Groups per
Volume

Data Blocks

A Write Protect bit of 1 indicates that the optical disk in the
drive is write-protected.

A WP bit of 0 indicates that the optical disk in the drive is not
write- protected. '

The Cache bit of 1 indicates that caching is supported.

The Parameters Savable bit of 1 indicates this parameter page
is savable in non-volatile RAM.

Groups per Volume indicates the number of user groups for a
given surface or volume.

Data Blocks per Group indicates the number of user blocks, or

per Group sectors per user group-

Alternate Indicates the number of alternate or spare blocks

Blocks per (pre-allocated) per user group.

& Group

Note Read “Drive Defect Management” in Chapter 1 for a

description and example of drive defect management.
™~
. :
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Table 2-44. Vendor Unique Page 21H

I Byte 7 6 5 4 3 2 1 0

0 Mode Data Length

1 Medium Type (02H—Optical Write-Once, 03H—Optical Erasable)

2 WP Reserved (0) Cache (1) Reserved (0)

3 » Block Descriptor Length (08H)

4 Density Codes (03H-Optical Erasable 650 MB, 06H-Optical Write-Once 650 MB,

0AH-Optical 1.3 GB) )

5 Number of Blocks (MSByte)

6 Number of Blocks

7 Number of Blocks (LSByte) .

8 Reserved (0}

9 Block Length (MSByte)

10 Block Length

11 Block Length (LSByte)

12 Ps (1) Rsvd (0) Page Code (21H)

13 Page Length (0AH)

14 ERR DSP Log | DMLog | CM Log Reset DAS DTIS DAIR

15 DWR Quick 1 Force DLTW Q Log | Task Log | Time
Disconnect) Verify Stamp

16 Maximum Buffer Latency (bMSByte)

17 Maximum Buffer Latency

18 Maximum Buffer Latency

19 Maximum Buffer Latency(LSB‘yte)‘

20 Drive Retry Count

21 Autochanger Eject Distance

22 Phase Retry Count

23 Reserved (0)
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S~

wP

Cache
PS

ERR

DSP Log

DM Log

CM Log

Reset

Mode Sense Command (1AH)

A Write Protect bit of 1 indicates that the optical disk in the
drive is write-protected.

A WP bit of 0 indicates that the optical disk in the drive is not
write- protected.

The Cache bit of 1 indicates that caching is supported.

The Parameters Savable bit of 1 indicates this parameter page
is savable in non-volatile RAM.

An Extended Recovery Reporting bit of 1 indicates that all
recovered errors except those requiring ECC are reported.

An ERR bit of 0 indicates that error recovery reporting is
handled according to Page Code 01H.

A DSP Log bit of 1 indicates DSP logging is enabled.
A DSP Log bit of 0 indicates DSP logging is not enabled.

A Drive Manager Log bit of 1 indicates drive manager logging
is enabled.

A DM Log bit of 0 indicates drive manager logging is not
enabled. '

A Correction Manager Log bit of 1 indicates correction
manager logging is enabled.

A CM Log bit of 0 indicates correction manager logging is not
enabled.

A Reset Configuration bit of 1 indicates a soft reset.
A Reset bit of 0 indicates a hard reset.
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DAS

DTIS

DAIR

DWR

Quick
Disconnect

2-68 SCSI-2 Drive Command Set Mode Sense Command (1AH)

A Disable Auto Spinup bit of 1 indicates that the auto spinup
is disabled.

A DAS bit of 0 indicates that the auto spinup is enabled.

A Disable Target Initiated Synchronous bit of 1 indicates that
negotiation is disabled.

A DTIS bit of 0 indicates target initiated synchronous
negotiation is enabled.

A Direct Access Inquiry Response bit of 1 indicates the
Peripheral Device Type field in the Inquiry Data indicates
“Direct Access Device.” - oy

o)
A DAIR bit of 0 indicates “Optical Memory Device” in the %‘J
Peripheral Device Type field in the Inquiry Data.

A Disable Write Reordering bit of 1 indicates write reordering
is not enabled.

A DWR bit of 0 indicates write reordering is enabled.

A Quick Disconnect bit of 1 enables SCSI bus disconnection
before command validation on performance path commands
(i.e. reads, writes).

A Quick Disconnect bit of 0 disables SCSI bus disconnection
before validation on performance path commands (i.e. reads,
writes).

C



Memory Log

Force Verify

DLTW

* Q Log

Task Log

A Memory Log bit of 1 indicates Buffer Meméry usage logging
is enabled.

A Memory Log bit of 0 indicates Buffer Memory usage logging
is not enabled.

(C1716T drive only.)

A Force Verify bit of 1 indicates that all write operations
will be verified. The Write 6, 10, and 12-byte commands
will operate as if they were Write Verify 6, 10, and 12-byte
commands.

A Force Verify bit of 0 indicates notma.l operation.

A Disable Log Threshold Warning bit of 1 indicates the log
threshold warning is not enabled.

A DLTW bit of 0 indicates the log threshold warning is
enabled.

A Priority Queue bit of 1 indicates priority queue logging is
enabled.

A Q Log bit of 0 indicates priority queue logging is not
enabled.

A Task Log bit of 1 indicates change logging is enabled.
A Task Log bit of 0 indicates change logging is not enabled.
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Time Stamp

Maximum
Buffer Latency

Drive Retry
Count

Autochanger

Eject Distance

Phase Retry
Count
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A Time Stamp bit of 1 indicates that time stamping of Q Log
and Task Log is enabled.

A Time Stamp bit of 0 indicates that time stamping of Q Log
and Task Log is not enabled. '

These bytes indicate the maximum time in milliseconds that
Immediate Responsed Write Data may remain in the buffer.

e

This byte indicates the maximum number of retries ‘tha.t' should
be performed at the drive level.

The Autochanger Eject Distance is the distance the cartridge
should be ejected, in tenths of millimeters back from the
Standalone Eject position, when the drive is in an autochanger.

This byte indicates the number of times to retry a SCSI phase
after an error.
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Start/Stop Unit Command (1BH)

Starts or stops rotation of the optical disk in the drive and/or ejects the optical
disk from the drive.

Table 2-45. Start/Stop Unit Command CDB

Byte

6 5 4 3 2 1 0

Operation Code (1BH)

Reserved (0) ' Immed |

Reserved (0)

Reserved (0)

Reserved (0) ~ LoEj Start

(=2 I I~ SR B U B

Control Byte (0)

Immed

LoEj

An Immediate bit of 1 indicates that status is returned as soon
as the command descriptor block has been validated.

An Immed bit of 0 indicates that status is returned after the
operation is completed.

A Load Eject bit of 1, and a Start bit of 0, indicates that the
drive ejects the media. '

A Load Eject bit of 0 and a Start bit of 0 indicates that the
drive spins down the media.

When the Start bit is set to 1, this bit is ignored.

This command is affected by the Prevent/Allow Medium
Removal command. See Table 2-61.

Do not use LoEj in an autochanger environment.
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A Start bit of 1 indicates that the drive starts rotating the
optical disk.

A Start bit of 0 indicates that the drive stops rotating the
optical disk. :
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Receive Diagnostic Results Command (1CH)

Requests diagnostic test data resulting from the Send Diagnostic Command be
sent to the initiator. ‘ '

Table 2-46. Receive Diagnostic Results Command CDB

Byte 7 6 5 4 3 2 1 0
0 Operation Code (1CH)
1 Reserved (0)
2 Reserved (0)
3 Allocation Length (MSByte)
4 Allocation Length (LSByte)
5 Control Byte (0)

Allocation The Allocation Length field specifies the number of bytes

Length allocated for returned diagnostic data. The controller returns
the number of bytes specified or all available diagnostic data
(20 bytes), whichever is less.

) Table 2-47. Supported Diagnostic Pages
Byte 7 6 5 4 3 2 1 0

0 Page Code (00H)
1 Reserved (0)
2 Page Length (n-3) (MSByte)

° 3 Page Lengi;h (n-3) (LSByte)
4 | Supported Page List
n Supported Page List

C
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Table 2-48. Receive Diagnostic Results Page Codes

Page Code | Parameter List Description
Length
40H 14 Translate Address (See Table 2-49)
81H 10 Controller Test (See Table 2-50)

Table 2-49. Translate Address 40H

Byte 7 6 5 4 3 2 1 0
0 Page Code (40H)
1 Reserved (0)
2 Page Length (00H) (MSByte)
3 Page Length (0AH) (LSByte)
4 Reserved (0)
5 Reserved (0)
6 Track Number of Translated Address (MSByte)
7 Track Number of Translated Address
8 Track Number of Translated Address (LSByte)
9 Reserved (0)
10 Sector Number of Translated Address (MSByte)
11 Sector Number of Translated Address
12 Sector Number of Translated Address
13 Sector Number of Translated Address(LSByte)
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Table 2-50. Coniroller Test 81H

Byte 7 6 5 4 3 2 1 0
0 Page Code (81H)
1 Reserved (0)

Page Length (0) (MSByte)

Page Length (6) (LSByte)

Reserved (0) ' Success

k Loop Count Completed
HP-Specific Error Code (MSByte) (See Table 4-4)
HP-Specific Error Code (LSByte)

Test Specific Parameter 1

WO oo [N | O I [N

Test Specific Parameter 2
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Send Diagnostic Command (1DH)

Initiates drive diagnostic tests.

Note Disconnect must be allowed to run diagnostic tests.
Table 2-51. Send Diagnostic Command CDB
Byte 6 5 4 3 2 1 0
0 Operation Code (1DH)
1 Reserved (0) PF (1) | Rsvd | SelfTst § DevOfl | UnitOf
(0)
2 Reserved (0)
3 Parameter List Length (MSByte) JJ
4 Parameter List Length (LSByte)
5 Control Byte (0)
SelfTst A Self-Test bit of 1 causes the poweron selftest to run. This
self-test is equivalent to the execution of test sequence 1,
Poweron Sequence. If this bit is 1, the Parameter List Length
must be 0.
A Self-Test bit of 0 indicates the test requested in the
Parameter List Length (See Table 2-53)
Note A SelfTst bit of 0 should be followed by a Receive Diagnostics
Results Command.
A SelfTst bit of 1 should be followed by a Request Sense
Command. '
DevOfl A Device Offline bit of 1 must be set for proper operation of
any test besides self-test.
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UnitOfl A Unit Offline bit of 1 must be set for proﬁer operation of any
test besides selftest.

Parameter List Indicates the number of parameter bytes in the Data Out
Length Phase that describe the selected test. This value must be 0 if
the SelfTst bit is set to 1.

Table 2-52. Supported Diagnostic Pages

Byte ( 6 5 4 | 3 2 1 0
0 Page Code (00H)
1 Reserved (0)
2 Page Length (n-3) (AMSByte)
3 Page Length (n-3) (LSByte)
L/ 4 Supported Page List
n Supported Page List

Table 2-53. Send Diagnostic Command Page Codes

g Page Code | Parameter List Description
Length
40H 14 Translate Address (See Table 2-54)
81H 10 Controller Test (See Table 2-58)
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Table 2-54. Translate Address

Byte 7 6 5 4 3 2 1 0
0o | Page Code (40H)
1 Reserved
2 Page Length (00H) (MSB)
3 Page Length (0AH) (LSB)
4 Reserved Supplied Format (0 or 6)
5 Reserved Translate Format (0 or 5)
6 Address to Translate (MSB)

7-12 A Address to Translate
13 Address to Translate (LSB)

Supplied format is the form of the address in bytes 6-13:
0  Block format

6  Vendor-specific format

Translate format is the form of the returned address:

0  Block format

5  Physical format

For block format (0), the address specified is a physical block address. See
Table 2-55.

For vendor-specific format (6), the address specified is a logical block address.
See Table 2-56.

For physical format (5), the address specified is a track and sector. See
Table 2-57.
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Table 2-55. Block Format Descriptor

Byte 6 5 4 | 3 2

0 Defective Block Address (MSByte)

1 Defective Block Address

2 Defective Block Address

3 Defective Block Address (LSByte)

Table 2-56. Vendor Unique Format Descriptor

Byte 6 5 4 3 2

0 Defective Track (MSByte)

1 Defective Track

2 Defective Track (LSByte)

3 Defective Sector .

4 Replacement Track (MSByte)

5 Replacement Track

6 Replacement Track (LSByte)

7 Replacement Sector

Send Diagnostic Command (1DH)
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Table 2-57. Physical Sector Format Descriptor

Byte 7 6 5 4 3 2 1 0

0 Reserved

1 Physical Track Number of the Defect (MSByte)

Physical Track Number of the Defect (LSByte)

Reserved (0)

Reserved (0)

Reserved (0)

Reserved (0)

Ea I =T =L B B B SR O

Defective Physical Sector Number
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Table 2-58. Controiler Test

Byte T 6 5 4 3 2 1. 0
0 Page Code (81H)
1 © Reserved
2 Page Length (0) (MSB)
3 Page Length (8) (LSB)
4 No Test Number (See Table 2-59)
Break
5 Loop Count
6 Manager Identification =0x01
7 Parameter 1 |
8 Parameter 2
9 Parameter 3
10 Parameter 4
11 Reserved
No Break The No Break bit directs the target not to terminate looping
when an error is detected.
Manager Controller tests are executed by specifying 0x01 in this byte.
Identification
Parameters Parameter 1,2,3 and 4 are not used. Enter a 0 for each

Send Diagnostic Command (1DH)

parameter.
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Table 2-59. Interface Manager Diagndstic Tests

Diagnostic Test Name Test Number
(Hex)
Selftest 0x01
Microprocessor Test 0x02
Non-volatile RAM Test 0x03
ROM Checksum Test 0x04
Microprocessor RAM Test 0x05
SPIFI Chip Test 0x06
EDAC Chip Test 0x07
Sequencer Chip Test 0x08
ENDEC Chip Test 0x09
Active Sector Test 0x0A
Buffer Controller Chip Test 0x0B
Buffer RAM Test 0x0C
SPIFI to Buffer Data Loopback Test 0x0E

Refer to Table 2-60 for a description of each test.
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Table 2-60. Controller Diag_nostic Tests

Diagnostic Test
Name

Description

Selftest

Executes all of the following tests in the order listed below. If any
test in the sequence fails, then selftest fails at that point and no
further tests are run. Therefore, this is a “run-until-first-failure”
type of test. k '

m Microprocessor Test

s ROM Checksum Test

m Fast Microprocessor RAM Test
m SPIFI Chip Test

m EDAC Chip Test

m Sequencer Chip Test

m ENDEC Chip Test

m Active Sector Chip Test

m Buffer Controller Chip Test

m Buffer RAM Test

m SPIFI to Buffer Data Loopback Test

Microprocessor
Test

Tests the functionality of the CPU core and the internal non-volatile
RAM of the 68332 microprocessor.

Non-Volatile

Tests the functionality of the microprocessor’s internal RAM by

RAM Test performing a walking 1’s and 0’s test of the entire RAM space. A
checksum is computed before and after this test to insure that the
test was non-destructive.

ROM Tests the validity of the code stored in the ROMs by computing the

Checksum Test

word checksum of the entire code space and comparing that
checksum with the one that was stored in ROM at the time the
flash-EEPROMS were programmed.

| Microprocessor

RAM Test

Tests the functionality of the microprocessor’s system RAM by
performing a walking 1’s and 0’s test of the entire RAM space. A
checksum is computed before and after this test to insure that the
test was non-destructive. This test fails if the checksums do not
compare or if the walking 1’s/0’s test fails.

Send Diagnostic Command (1DH)
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Table 2-60. Controller Diagnostic Tests (continued)

Diagnostic Test Description
Name

SPIFI Chip Tests the functionality of the SPIFI (1TV3-0342) chip by testing its

Test RAM, all its read/write registers, and by testing some of its
state-machine functions. The RAM test and the register test are
performed using a walking 1’s and 0’s test.

EDAC Chip Tests the functionality of the EDAC (85C20) chip by testing its

Test read/write registers using a walking 1’s and 0’s test.

Sequencer Chip
Test

Tests the functionality of the Sequencer (10C00) chip by testing its
read/write registers using a walking 1’s and 0’s test. In addition, the
sequencer’s control store is also tested.

ENDEC Chip
Test

Tests the functionality of the ENDEC (60C31) chip by testing its
read/write registers using a walking 1’s and 0’s test.

Active Sector

Tests the functionality of the Active Sector (1821-0074) chip by

Chip Test testing its read/write registers using a walking 1’s-and 0’s test. Also,
the chip is held in reset state and all registers are ready to verify
that they contain 0’s.

Buffer Tests the functionality of the HMAC (52C61) chip by testing its

Controller Chip
Test

read/write registers using a walking 1’s and 0’s test. Also, the chip’s
address and length counters are checked to see if they can be loaded
with specific values.

Buffer RAM
Test

Tests the functionality of the buffer RAM by performing a toggling
1’s and 0’s test (write OxAA, read, write 0x55, read) of the entire
buffer RAM space. A checksum is computed before and after this
test to insure that the test was non-destructive. This test fails if the
checksums do not compare or if the toggling 1’s/0’s test fails.

SPIFI Data
Loopback Test

Tests the functioﬁality of the DMA channel between SPIFI and the
buffer by passing data from the buffer to SPIFI and vice versa. This
test fails if either data transfered does not compare correctly with

the expected data.
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Prevent/Allow Medium Removal Command (1EH)

Prevents or allows removal of an optical disk from a drive.

Table 2-61. Prevent/Allow Medium Removal Command CDB

Byte 7 6 5 4 3 2 1 0
0 Operation Code (1EH)
1 Reserved (0)
2 Reserved (0)
3 Reserved (0)
4 Reserved (0) Prevent
5 Control Byte (0)
Prevent A Prevent bit of 1 prevents removal of the optical disk from a
drive.
A Prevent bit of 0 allows removal of the optical disk frofn a
drive.
Note The Start/Stop Unit Command affects this command. See
Table 2-45.
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Medium Removal Command (1EH)



Read Capacity Command (25H)
‘Reads the capacity of the optical disk surface in the drive.

Table 2-62. Read Capacity Command CDB

Byte

6

5 4 3 2

Operation Code (25H)

Reserved (0)

Reserved (0)

Reserved (0)

Reserved (0)

Reserved (0)

Reserved (0)

Reserved (0)

Reserved (0)

PMI

W 00 |~ { O O [ OO | DD |

Control Byte (0)

PMI
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A Partial Medium Indicator bit of 1 indicates that the returned
logical block address and block length in bytes are that of the

logical block address after which a substantial delay in data
transfer is encountered.

A PMI bit of 0 indicates that the returned logical block
address and the block length in b