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When PHYS is set (1), the Address field is treated as a physical block address with the Address field defined
as follows: .

- Byte 2: Cylinder Address (MSB)
- Byte 3: Cylinder Address (LSB)
- Byte 4: Head Address

- Byte 5: Sector Address

The Allocation Length field specifies the number of bytes the Initiator is prepared to accept. If the number
of bytes available from the Target is greater than that specified in the CDB, the data will be truncated to
the Allocation Length value.

The physical block returned by the Target is preceded by a 10-byte header (refer to table 5-25). The Total
Available Length field of the header contains the number of bytes that the device can return for this
command. The length does not include itself but does include the remaining eight bytes of the header. If
the Allocation Length field in the CDB is smaller than the Total Available Length, the Total Available
length is not adjusted to show the truncation.

The Field Descriptor code values are defined as follows:

001 - Physical Block Header Field

* 010 - User Data Field
100 - Error Correction/Detection Field
000 - End Fields Mark

The individual Field Length fields define the number of bytes to follow them in the associated field. The
Field Length for the End Fields Mark is set to zero.

The complete format for the READ FULL data message is shown in table 5-25. The physical block con-
sists of 266 bytes: 4 bytes of header, 256 bytes of data, and 6 bytes of ECC. No error correction is applied
to the data bytes returned.
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Table 5-25. Read Full Data Format
HEADER FORMAT
BIT

BYTE | 7 6 5 4 3 2 1
00 TOTAL AVAILABLE LENGTH (MSB) = O1H
01 | TOTAL AVAILABLE LENGTH (LSB) = 12H
02 | FIELD DESCRIPTOR=001 FIELD LENGTH (MSB) = OOH
03 FIELD LENGTH (LSB) = 04H
04 | FIELD DESCRIPTOR=010 FIELD LENGTH (MSB) = O1H
05 FIELD LENGTH (LSB) = OOH

.06 | FIELD DESCRIPTOR=100 FIELD LENGTH (MSB) = OOH
07 FIELD LENGTH (LSB) = O6H
08 | FIELD DESCRIPTOR=000 FIELD LENGTH (MSB) = OOH
09 FIELD LENGTH (LSB) = OOH

PHYSICAL BLOCK CONTENTS

00-03 HEADER BYTES
04-259 : DATA BYTES
260-265 ECC BYTES
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5-27. Read Headers
COMMAND FORMAT:

BIT
BYTE | 7 6 5 4 3 2 1 0
00 : OPCODE = EEH
01 LOGICAL UNIT NUMBER RESERVED PHYS
02 ADDRESS (MSB)
03 ADDRESS
04 ADDRESS
05 ADDRESS (LSB)
06 RESERVED
07 | ALLOCATION LEN (MSB)
08 ALLOCATION LEN (LSB)
09 | VEND UNQ = 0 RESERVED FLAG | LINK

This command will read all the headers on the addressed track and return the requested number of bytes of
this information. An allocation length of zero (0) will cause a seek to the addressed track with the header
information read from the disk, but no data transfer to the host.

If the phys bit is set to a one (1), then the address is interpreted as a physical address in the form:
- Byte 2: Cylinder Address (MSB)
- Byte 3: Cylinder Address (LSB)

- Byte 4: Head Address
- Byte 5: Sector Address

If the phys bit is a zero (0), then the address is assumed to be a logical block address.

The header information will always be returned starting from sector 0 of the addressed track regardless of
the addressed block or sector.
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5-28. Reassign Blocks

COMMAND FORMAT:

BIT
BYTE 7 6 5 4 3 2 1 0
00 OPCODE = O7H
01 LOGICAL UNIT NUMBER RESERVED
02 RESERVED
03 RESERVED
04 RESERVED
05 VEND UNQ = O RESERVED FLAG LINK

The REASSIGN BLOCKS command requests the Target to reassign the defective logical blocks to an area

on the logical unit reserved for this purpose.

The Initiator transfers a defect list that contains the logical block addresses to be reassigned. The Target
reassigns the physical medium used for each logical block address in the list. The data contained in the
logical blocks specified in the defect list will be lost, but the data in all other logical blocks on the medium
will be preserved.

A specific logical block address may be reassigned more than once; thus, over the life the medium, a logical
block can be assigned to multiple physical addresses (until no more spare locations remain on the medium).

The REASSIGN BLOCKS defect list contains a four-byte header followed by one or more defect descrip-

tors (refer to table 5-26). The length of each defect descriptor is four bytes.

The REASSIGN BLOCKS command is intended to be used to reassign a single block
defect. The provision to handle multiple defects in a single command is made to allow
recovery from a situation where multiple defects occur on a single track. Therefore,
the maximum length defect list that will be accepted by the Target is the number of
sectors per track (64). Duplicate entries in the defect list result in a single spare
operation.
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Table 5-26. Reassign Blocks Defect List Format

HEADER FORMAT

BIT
BYTE | 7 6 5 4 3 2 1 0
00 RESERVED

01 RESERVED

02 DEFECT LIST LENGTH (MSB)

03 DEFECT LIST LENGTH (LSB)

DEFECT DESCRIPTOR FORMAT

00 DEFECT LOGICAL BLOCK ADDRESS (MSB)
01 DEFECT LOGICAL BLOCK ADDRESS
02 DEFECT LOGICAL BLOCK ADDRESS
03 DEFECT LOGICAL BLOCK ADDRESS (LsB)

The Defect List Length specifies the total length in bytes of the defect descriptors that follow. The Defect
List Length is equal to four times the number of defect descriptors.

The defect descriptor specifies a four-byte defect logical block address that contains the defect. The
defect descriptors shall be in ascending order.

If the logical unit has insufficient capacity to reassign all of the defective logical blocks, the command shall
terminate with a CHECK CONDITION status and the Sense Key shall be set to MEDIUM ERROR. The
additional Sense Code will be No Defect Spare Location Available (32H). The logical block address of the
first logical block not reassigned shall be returned in the Information Bytes of the sense data.

During a reassign operation, all data residing on the track with the specified defective block(s), except that
contained within the defective block(s), is moved to a new physical track. If the Target is unable to
recover data from any of these block(s) affected by the operation but not contained in the defect descrip-
tor list, the command is terminated with Check Condition status and a Sense Key of MEDIUM ERROR.
The additional Sense Code will be sent to Unrecovered Read Error (11H), and the information bytes will
contain the logical block address of the new field. These additional defect(s) should be added to the reas-
signment defect list and the command reissued. :

All blocks affected by the reassignment operation but not included in the defect descriptor list, are verified

following the reassignment. If the verification fails, the data will be reassigned to another physical location.
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If this second reassignment operation fails, the command is terminated with CHECK CONDITION status, a
Sense Key of MEDIUM ERROR, and an additional sense code of SPARE- OPERATION FAILED. In this
case, the media configuration remains as it was prior to the command. The spare track on which the
original verif'y failed is marked as bad. This allows a reissue of the same Reassign Blocks command to step
through spare tracks if consecutive spare tracks are defective. Multiple failures of this command probably
indicate a hardware failure.
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5-29. Reformat Track

CAUTION

The REFORMAT TRACK command will cause the loss of the entire track’s worth of
user information. Improper use of this command may cause the reformatted tracks to
become unusable, or other user tracks to become inaccessible. Loss of defect informa-
tion may also result. Any use of this command other than at Hewlett-Packard ap-
proved sites and by HP approved methods may be deemed a violation of warranty.

COMMAND FORMAT:

BIT
BYTE | 7 6 5 4 3 2 1 0
00 OPCODE = EDH

01 LOGICAL UNIT NUMBER RESERVED HS
02 CYLINDER (MSB)

03 CYLINDER (LSB)

04 HEAD

05 SECTOR (IGNORED)

06 HEADER LOGICAL ADDR (MSB)

07 HEADER LOGICAL ADDR (LSB)

08 | HEADER FLAG BYTE

09 | VEND UNQ = O RESERVED FLAG | LINK

This command will cause the addressed track on the disk drive to be formatted according to the setting of
the HS bit. '

If the HS (Header Supplied) bit is zero (0), the track will be formatted with the normally correct default
header information. The supplied header information bytes will be ignored.

If the HS bit is a one (1) the supplied header information bytes will be used for the track logical address
and flag bytes.
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5-30. Release

COMMAND FORMAT:

BIT

BYyTE | 7 6 5 4 3 2 1 0

00 c : OPCODE = 17H

01 LOGICAL UNIT NUMBER 3RDPTY| THIRD PARTY DEVICE ID |XTNT=0

02 RESERVATION IDENTIFICATION = 00
03 EXTENT LIST LENGTH = 00 (MsB)
04 ' EXTENT LIST LENGTH = 00 (LSB)
05 VEND UNQ = 0 RESERVED FLAG LINK

The RELEASE command is used to release previously reserved logical units. It is not an error for an
Initiator to attempt to release a reservation that is not currently active. In this case, the Target returns
GOOD status without altering any other reservation.

The third-party release option for the RELEASE command allows an Initiator to release a logical unit, or
extents within a logical unit, that were previously reserved using the third-party reservation option. If the
third-party (3RDPTY) bit is zero, then the third-party release option is not requested. If the 3RDPTY bit is
one, then the Target shall release the specified logical unit, but only if the reservation was made using the

third-party reservation option by the same Initiator for the same SCSI device as specified in the Third-Party
Device ID field.
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5-31. Request Sense
COMMAND FORMAT:
BIT
BYTE | 7 6 5 4 3 2 1 0
00 ‘ OPCODE = 03H
01 | LOGICAL UNIT NUMBER | RESERVED
02 RESERVED
03 RESERVED
04 ALLOCATION LENGTH
05 | VEND UNQ = 0 RESERVED FLAG | LINK

The REQUEST SENSE command requests that the Target transfer sense data to the Initiator. Only the ex-
tended sense data format is supported (refer to table 5-27).

The sense data shall be valid for a CHECK CONDITION status returned on the prior command. This sense
data shall be preserved by the Target for the Initiator until retrieved by the REQUEST SENSE command
or until the receipt of any other command for the same logical unit from the Initiator that issued the
command resulting in the CHECK CONDITION status. Sense data shall be cleared upon receipt of any
subsequent command to the logical unit from the Initiator receiving the CHECK CONDITION status. In
the case of the single initiator option, the Target shall assume that the REQUEST SENSE command is from
the same Initiator. Sense information will be cleared by the Request Sense command following the transfer
of the data.

The Allocation Length specifies the number of bytes that the Initiator has allocated for returned sense data.
An Allocation Length of zero indicates that four bytes of sense data shall be transferred. Any other value
indicates the maximum number of bytes that shall be transferred. The Target shall terminate the DATA IN
phase when the specified number of bytes have been transferred or when all available sense data has been
transferred to the Initiator, whichever is less. The drive will return a maximum of 22 bytes of sense data
(refer to table 5-27).

The REQUEST SENSE command shall return the CHECK CONDITION status only to report fatal errors
for the REQUEST SENSE command. The REQUEST SENSE command will be executed even if the drive
is reserved to another initiator.

If any nonfatal error occurs during the execution of the REQUEST SENSE command, the Target shall
return the sense data with GOOD status. When a fatal error occurs on a REQUEST SENSE command, the
returned sense data may be invalid.
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Table 5-27. Extended Sense Data Format
BIT
BYTE | 7 6 5 4 3 2 1 0
00 JVALID ERROR CLASS = 7 ERROR CODE = 0
01 SEGMENT NUMBER = 0
02 | FM=O| EOM=0 | ILI=0 |RESERVD| SENSE KEY
03 INFORMATION BYTES (MSB)
04 INFORMATION BYTES
05 INFORMATION BYTES
06 INFORMATION BYTES (LSB)
07 ADDITIONAL SENSE LENGTH = 14
08-11 ~ COPY/SEARCH INFORMATION = 0
12 ADDITIONAL SENSE CODE
13 RESERVED
14 FAILED FIELD REPLACEABLE UNIT (FRU) = O
15 |FPV=0| C/D=0 | VEND UNQ = 0 | BPV=0 BIT POINTER = 0
16 FIELD POINTER (MSB) = 00
17 FIELD POINTER (LSB) = 00
18 DEVICE ERROR (FIRST)
19 DEVICE ERROR
20 DEVICE ERROR
21 DEVICE ERROR (LAST)

The 22 bytes of extended sense data are listed in table 5-27. When set to 1, the Valid bit indicates that the
Information Bytes contain valid information. The exact significance of the Information Bytes depends on
the Sense key.

The Error Class is specified as seven (7) for extended sense format.
The Sense Key is used to indicate the type of error which has occurred, and the recovery action which
should be taken by the Initiator. It is the primary piece of information available to the Initiator for

making decisions based on errors detected by the Target. The Sense Key Codes are listed in table 5-28.
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The Additional Sense Code byte is specific for each Sense Key and provides additional information about
precisely what was the cause for that particular Sense Key. The Additional Sense Codes are listed in table
5-29,

The FRU Failed byte refers to the field replaceable unit that has been determined to be the cause of the
current error reported in this Sense. This field will be set to 0.

Device Error (DError) bytes indicate device unique error codes designed to aid service personnel in more
detailed analysis of any drive faults. This information is NOT pertinent to system operation, although it is
highly recommended that the system log all sense data including these bytes in cases of drive failures.

The following bits are all set to 0: File Mark (FM), End Of Medium (EOM), Incorrect Length Indicator
(ILI), Field Pointer Value (FPV), Command/Data (C/D), and Bit Pointer Valid (BPV).

After Sense is returned, all conditions are cleared except for a UNIT ATTENTION Sense Key if power-on
verification failed. In this case the HARDWARE ERROR Sense Key is set by the Target for the first
REQUEST SENSE and UNIT ATTENTION is set for the subsequent command. This is done to insure that
diagnostic failures and RESET conditions are observed.
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Table 5-28. Sense Key Codes

VALUE
(HEX)

DESCRIPTION

NO SENSE. Indicates that there is no specific sense key information to be
reported for the designated logical unit.

' RECOVERED ERROR. Indicates that the last command completed suc-

cessfully with some recovery action performed by the Target. Details may
be determinable by examining the additional sense bytes and the informa-
tion bytes.

NOT READY. Indicates that the logical unit addressed cannot be accessed.

MEDIUM ERROR. Indicates that the command terminated with a non-
recovered error condition that was probably caused by a flaw in the medium
or an error in the recorded data.

HARDWARE ERROR. Indicates that the Target detected a nonrecoverable
hardware failure (for example, controller failure, device failure, parity error,
etc.) while performing the command or during a self test.

ILLEGAL REQUEST. Indicates that there was an illegal parameter in the
command descriptor block or in the additional parameters supplied as data
for some commands.

UNIT ATTENTION. Indicates that the Target has been reset or there has
been a power on.

ABORTED COMMAND. Indicates that the Target aborted the command
due to Initiator request/action.

MISCOMPARE. Indicates data in buffer may have been corrupted between
READ BUFFER and WRITE BUFFER commands.
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Table 5-29. Additional Sense Codes

VALUE
(HEX)

00

01

02
03
04
08

10
11
14
15
17
18
19
1A
1B
iD

20
21

24
25
26
27
29
2A

31
32
33

40
41
42
43
44
45
46
47
48
49

DESCRIPTION

No Additional Sense Information

No Index/Sector signal

No Seek Complete

Write Fault

Drive Not Ready .
Logical Unit Communication Failure

ID CRC or ECC error

Unrecovered Read error of data blocks

No record found

Seek Positioning error

Recovered Read data with Target’s Read retries (not with ECC)
Recovered Read data with Target’s ECC correction (not with retries)
Defect List error

Parameter Overrun

Synchronous Transfer error

Compare error

Invalid Command Operation Code

lllegal Logical Block Address. Address greater than the maximum LBA
returned by the READ CAPACITY data with PMI not set.

lilegal field in CDB

Invalid LUN

Invalid field in Parameter List

Write Protected

Power On or Reset or Bus Device Reset occurred

MODE SELECT Parameters changed.

Medium Format Corrupted
No Defect Spare Location Available
Spare Operation Failed

RAM failure

Data Path Diagnostic failure
Power-On Diagnostic Failure
Message Reject Error
Internal Controller Error
Select/Reselect failed
Unsuccessful Soft Reset
SCSI Interface Parity Error
Initiator Detected Error
Inappropriate/lllegal Message
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REQUEST SENSE - Device Error field usage on 9753XS/T/D drive (bytes 18-21):

These bytes are used to return device unique error information intended to aid service personnel in more
detailed analysis of any drive problems. The type of information returned can be determined by examining
the first Device Error byte.

If the first byte is in the range of 80H through FFH then the error information returned is from the Hard
Disk Controller (HDC) chip. This information will normally be returned for RECOVERED ERROR or
MEDIUM ERROR sense keys. The device error bytes contain the following information:

Byte 18 Bit 7 - Error detected

Byte 18 Bit 6 - Correction cycle active
Byte 18 Bit 5 - Local command busy
Byte 18 Bit 4 - Remote command busy
Byte 18 Bit 3 - Local request

Byte 18 Bit 2 - Header match complete
Byte 18 Bit 1 - Next disk command
Byte 18 Bit 0 - ignore

Byte 19 Bit 7 - Late interlock

Byte 19 Bit 6 - Correction failed

Byte 19 Bit 5 - FIFO data lost

Byte 10 Bit 4 - No data synch

Byte 19 Bit 3 - Sector overrun

Byte 19 Bit 2 - Sector not found

Byte 19 Bit 1 - Data field error

Byte 19 Bit 0 - Header failed although sector matched

Byte 20 zero

Byte 21 number of retries attempted
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REQUEST SENSE - Device Error field usage on 9753XS/T/D drive (bytes 18-21):

If the first byte is in the range 00H through 3FH then the device error bytes contain HDA status informa-
tion. This information may be returned with either RECOVERED ERROR or HARDWARE ERROR sense
keys and is defined as follows:

Byte 18 Bit 1 - Spindle motor stopped
Byte 18 Bit 0 - Reset condition exists

Byte 19 Bit 7 - Command data parity fault

Byte 19 Bit 6 - Interface fault

Byte 19 Bit 5 - Invalid command fault

Byte 19 Bit 4 - Seek fault

Byte 19 Bit 3 - Write gate with track offset fault
Byte 19 Bit 2 - Extended status available (byte 21)
Byte 19 Bit 1 - Write fault

Byte 19 Bit 0 - zero

Byte 20 zero

Byte 21 (Zero unless byte 19 bit 2 set)
01H = Spindle won’t start
02H = Spindle spinning but not at speed
03H = Spindle at speed but no lock
04H = Command interface timeout
05H = Not used
06H = Write while offtrack
07H = Write while offspeed
08H = Write when 2 STP’s missing
09H = Not used
0AH = Not used
0BH = Command parity error
OCH = lllegal command
0DH = Write while illegal head selected
0EH = Not used
OFH = Not used
10H = Status timeout
11H = Target cylinder exceeds maximum
12H = Wrong mode fault

13H = Consecutive sectors skipped

14H = Servo timeout for Gray code validation
15H = Servo fine settle fault

16H = Servo gross settle fault

17H = Servo interrupt timeout

18H = Seek while servo shut down

19H = Aggressive seek write fault

1AH = Write while protected

1BH = Possible stuck latch (on power on)

1CH = Aggressive write while offtrack (aggressive seeks enabled)
IDH = Write while offtrack (not seek related)
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REQUEST SENSE - Device Error field usage on 9753XS/T/D drive (bytes 18-21):

If the first byte is in the range of 40H through 5FH then the device error bytes contain diagnostic failure
result information. These codes will normally be returned with a HARDWARE ERROR sense key after
power on or a Send Diagnostic command. The device error information is defined as follows:

Byte 18: 41H = Microprocessor failure
Byte 19: 11H = Data register failure
12H = Data register fade failure
21H = Address register failure
22H = Address register fade failure
31H = Condition code failure
32H = Addressing mode failure
Byte 18: 42H = Microprocessor RAM failure
Byte 19: 11H = RAM failed walking 0’s test
12H = RAM failed walking 1’s test
20H = RAM failed marching test
30H = RAM failed compliment test
40H = RAM failed address test

Byte 18: 43H = ROM checksum failure
Byte 19: zero

Byte 18: 44H = SCSI interface chip failure
Byte 19: 30H = SCIPI failed RAM test

50H = SCIPI failed register test
51H = SCIPI failed command test
52H = SCIPI failed message out test
53H = SCIPI failed message in test
54H = SCIPI functional failure
55H = SCIPI failed status test
56H = SCIPI failed data path test

Byte 18: 45H = Buffer RAM failure
Byte 19: 11H = RAM failed walking 0’s test
12H = RAM failed walking 1’s test
20H = RAM failed marching test
30H = RAM failed compliment test
40H = RAM failed address test

Byte 18: 46H = HDC chip failure
Byte 19: 60H = HDC failed register test

Byte 18: 47H = Write/Read failure
Byte 19: 00H-7FH = defined as same as additional sense code
81H = Buffer compare error

Bytes 20-21: zero
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5-32. Reserve
COMMAND FORMAT:
BIT
BYTE | 7 6 5 4 3 2 1 0
00 OPCODE = 16H

01 LOGICAL UNIT NUMBER 3RDPTY | THIRD PARTY DEVICE ID |XTNT=0

‘02 RESERVATION IDENTIFICATION = 00

03 . EXTENT LIST LENGTH = 00 (MSB)

04 EXTENT LIST LENGTH = 00 (LSB)

05 VEND UNQ = O RESERVED FLAG LINK

The RESERVE command is used to reserve logical units for the use of the Initiator. With third-party
reservation, the logical units may be reserved for another specified SCSI devicee The RESERVE and
RELEASE commands provide the basic mechanism for contention resolution in multiple-initiator systems.

This command shall request that the entire logical unit be reserved for the exclusive use of the Initiator un-
til the reservation is superseded by another valid RESERVE command from the same Initiator that made
the reservation or until released by a RELEASE command from the same Initiator, by a BUS DEVICE
RESET message from any Initiator, or by a "hard" RESET condition. A logical unit reservation shall not be
granted if the logical unit is reserved by another Initiator. It shall be permissible for an Initiator to reserve
a logical unit that is currently reserved by that Initiator. The Reservation Identification and the Extent List
Length fields shall be zero.

If the logical unit is reserved for another Initiator, the Target shall respond by returning a RESERVATION
CONFLICT status.

Once a reservation is installed, the reserved logical unit is available only to the Initiator that issued the
RESERVE command, or a specified optional third party. If any other Initiator attempts to perform a
command on the reserved logical unit the command shall be rejected with RESERVATION CONFLICT
status. Exceptions are the RELEASE command, which will be ignored by the Target, and the INQUIRY
command, which will be executed.
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5-33. Rézero Unit

COMMAND FORMAT:

BIT
BYTE 7 6 5 -4 3 2 1 0
00 OPCODE = O1H
01 LOGICAL UNIT NUMBER RESERVED
02 RESERVED
- 03 RESERVED
04 RESERVED
05 VEND UNQ = 0 RESERVED FLAG LINK

The REZERO UNIT command causes the Target to perform a a recalibrate operation and then seek to
logical address zero. The status of the seek is reported as the status of this command. This command is
provided for compatibility reasons. Its use is not required for any normal device operation or error
recovery.
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5-34. Seek
COMMAND FORMAT:
BIT
BYTE 7 6 5 4 3 2 1 0
00 OPCODE = OBH
01 LOGICAL UNIT NUMBER ~ LOGICAL BLOCK ADDRESS (MSB)
02 LOGICAL BLOCK ADDRESS
03 LOGICAL BLOCK ADDRESS (LSB)
04 RESERVED
05 | VEND UNQ = 0 RESERVED FLAG LINK

The SEEK command requests that the logical unit seek to the specified logical block address. Status will be
returned as GOOD when the seek is complete.

. This command will return a CHECK CONDITION status with a Sense Key of HARDWARE ERROR if

unable to complete. The NOT READY Sense Key may be returned if the drive has not yet spun up.

The Target accepts both the 6-byte and 10-byte (extended) command formats.
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Seek (cont)

EXTENDED COMMAND FORMAT:

BIT
ByE | 7 6 5 4 3 2 1 0
00 OPCODE = 2BH
01 | LOGICAL UNIT NUMBER RESERVED REL=0
02 LOGICAL BLOCK ADDRESS (MSB)
03 _ LOGICAL BLOCK ADDRESS
04 LOGICAL BLOCK ADDRESS
05 LOGICAL BLOCK ADDRESS (LSB)
06 RESERVED
07 RESERVED
08 RESERVED
09 | venp una = o RESERVED FLAG | LINK
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5-35. Send Diagnostic
COMMAND FORMAT:
BIT
BYTE 7 6 5 4 3 2 1 0
00 OPCODE = 1DH
01 LOGICAL UNIT NUMBER 0 0 | ACTIVITY QUALIFIERS
02 RESERVED.
3 | PARAMETER LIST LENGTH (MSB) = 00
04 PARAMETER LIST LENGTH (LSB) = 00
05 | VEND UNQ = 0 RESERVED FLAG | LINK

This command will cause the drive to execute the requested diagnostics.

The Activity Qualifier bits tell the Target what diagnostics are allowed. If the selected diagnostic cannot be
executed in its entirety it will not be executed at all. '

Bit 0 is the Unit Off Line bit. It is ignored by the Target.
Bit. 1 is the Device Off Line bit. It is ignored by the Target.

Bit 2 is the Self Test bit. If this bit is a 1 then the Parameter Length must be 0, and the Target will execute
the Default Self Test, Buffer Ram Test and Full Write/Read Tests.

If the Self Test bit is a 0, the command is treated as a NOP.
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5-36. Special Seek

COMMAND FORMAT:

BIT
BYTE 7 6 5 4 3 2 1 0
00 OPCODE = ECH
01 LOGICAL UNIT NUMBER RESERVED
02 CYLINDER (MSB)
03 ' CYLINDER (LSB)
04 HEAD
05 SECTOR
06 RESERVED
07 RESERVED
08 RESERVED
09 VEND UNQ = 0 RESERVED FLAG LINK

This command will execute a seek to the selected physical location, and will leave the disk drive interface
selected when completed to allow special testing to take place at the addressed location. The disk drive
LED will remain on, and the disk drive will remain selected until the next command from the initiator is
completed (status sent by Target).
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5-37. Start/Stop Unit
COMMAND FORMAT:
BIT
BYTE 7 6 5 4 3 2 1 0
00 | OPCODE = 1BH
01 LOGICAL UNIT NUMBER RESERVED IMMED
02 RESERVED
03 , RESERVED
04 RESERVED START
05 | VEND UNQ = O RESERVED FLAG LINK

The START/STOP UNIT command requests that the Target enable or disable the logical unit for further
operations.

An Immediate (IMMED) bit of 1 indicates that status shall be returned as soon as the operation is initiated.
An IMMED bit of 0 indicates that status shall be returned after the operation is completed.

A START bit of 1 requests the logical unit be made ready for use. A START bit of 0 requests that the
logical unit be made to be not ready for use until the next START UNIT command is sent (or a Power
on/RESET condition). Note that for this product the drive will NOT stop spinning if the STOP UNIT
command is sent.
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5-38. Test Unit Ready

COMMAND FORMAT:

BIT
BYTE |} 7 6 5 4 3 2 1 0
00 OPCODE = OOH
01 LOGICAL UNIT NUMBER RESERVED
02 RESERVED
03 RESERVED
-04 RESERVED
05 VEND UNQ = VRESERVED FLAG LINK

The TEST UNIT READY command provides a means to check if the logical unit is ready. This is not a
request for a self test. If the logical unit is up to speed and ready for media access, this command shall
return a GOOD status. This does not assure that media access will be successful.

If the drive is not up to speed, this command will return a CHECK CONDIT ION Status with a Sense Key

of NOT READY and an Additional Sense Code of DRIVE NOT READY.
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539, Verify
COMMAND FORMAT:
BIT

BYTE | 7 6 5 4 3 2 1 0
00 | OPCODE = 2FH

01 | LOGICAL UNIT NUMBER RESERVED BYTCK=0 |REL=0
02 LOGICAL BLOCK ADDRESS (MSB)

03 | LOGICAL BLOCK ADDRESS

04 | LOGICAL BLOCK ADDRESS

05 LOGICAL BLOCK ADDRESS (LSB)

06 | RESERVED

07 VERIFICATION LENGTH (MSB)

08 VERIFICATION LENGTH (LSB)

o9 | VEND UNQ = O RESERVED | FLAG | LINK

The VERIFY command requests that the Target verif y the data written on the medium by ECC check only
(a compare is not performed). , o ‘

The Logical Block Address specifies the logical block at which the verify operation shall begin.

The Verification Length specifies the number of contiguous logical blocks of data that shall be verified. A
length of zero indicates that no logical blocks shall be verified. This condition shall not be considered as an
error. It is functionally equivalent to a SEEK command. Any other value indicates the number of logical
blocks that shall be verified.
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5-40. Write

COMMAND FORMAT:

BIT
BYTE 7 6 5 4 3 2 1 0
00 OPCODE = OAH
01 LOGICAL UNIT NUMBER LOGICAL BLOCK ADDRESS (MSB)
02 LOGICAL BLOCK ADDRESS
03 LOGICAL BLOCK ADDRESS (LSB)
04 TRANSFER LENGTH
05 VEND UNQ = O RESERVED FLAG LINK

The WRITE command requests that the Target write the data transferred by the Initiator to the medium.

The Target accepts both the nonextended (6-byte) and extended (10-byte) CDB formats.

The Logical Block Address specifies the logical block at which the write operation shall begin.

The Transfer Length specifies the number of contiguous logical blocks of data to be transferred. When
using the nonextended command format, a Transfer Length of zero indicates that 256 logical blocks shall
be transferred. When using the extended command format, a Transfer Length of zero indicates that no
logical blocks shall be transferred. This condition shall not be considered an error (it is functionally equiv-

alent to a SEEK command).
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Write (cont)
EXTENDED COMMAND FORMAT:
BIT

BYTE 7 6 5 4 3 2 1 0
00 OPCODE = 2AH

01 LOGICAL UNIT NUMBER RESERVED REL=0
02 LOGICAL BLOCK ADDRESS (MSB)

03 LOGICAL BLOCK ADDRESS

04 LOGICAL BLOCK ADDRESS

05 LOGICAL BLOCK ADDRESS (LSB)

06 RESERVED

07 TRANSFER LENGTH (MSB)

08 TRANSFER LENGTH (LSB)

09 | VEND UNQ = 0 RESERVED FLAG LINK
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5-41. Write Data Buffer

COMMAND FORMAT:
BIT
BYTE| 7 6 5 4 3 2 R |
00 | ~ OPCODE = 3BH
01 | LOGICAL UNIT NUMBER RESERVED BCV=0
02 RESERVED
03 ~ RESERVED
04 'RESERVED
05 RESERVED
06 RESERVED
07 BYTE TRANSFER LENGTH (MSB)
08 BYTE TRANSFER LENGTH (LSB)
09 | VEND UNQ = O RESERVED FLAG | LINK

The WRITE DATA BUFFER command allows the Initiator to set the contents of the Target’s data buffer
for test purposes.

The WRITE DATA BUFFER command is used in conjunction with the READ DATA BUFFER command
to test the channel and the Target’s data buffer. The Byte Transfer Length specifies the number of bytes
to be transferred to the Target during the data phase. The transfer length includes the number of bytes to
written to the data buffer plus four for the header. (The four bytes of header are ignored by the Target .
and not written to the buffer.) A transfer length of zero indicates that no data transfer will take place and
shall not be considered an error. It shall not be considered an error to request a transfer length smaller
than the Target data buffer size.

If the transfer length is greater than the maximum size of the Target’s data buffer, the data phase will not
be performed. The Target progresses xmmedlately to the Status phase with CHECK CONDITION,
ILLEGAL REQUEST Sense Key.

To avoid the possibility of causing data buffer corruption between a WRITE DATA BUFFER and a sub-
sequent READ DATA BUFFER, it is recommended that the Target be placed in Reserve or that the com-
mands be linked to ensure that the Initiator can reliably test the Target’s data buffer.
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5-42. Write Full

NOTE

For this command to succeed, the header of the sector prior to the requested sector
must be readable, except for operations on sector zero (0) on the requested track.

COMMAND FORMAT:

BIT
BYTE 7 6 5 4 3 2 1 0
00 OPCODE = FCH
01 LOGICAL UNIT NUMBER RESERVED PHYS
02 ' ADDRESS (MSB)
03 ADDRESS
04 . ADDRESS
05 ADDRESS ~ (LSB)
06 , RESERVED
07 BYTE TRANSFER LENGTH (MSB) = O1H
08 BYTE TRANSFER LENGTH (LSB) = OAH
09 VEND UNQ = 0 RESERVED FLAG LINK
CAUTION

The WRITE FULL command allows the Initiator to directly control the formatting
of a physical block of media. Use of this command should be restricted to develop-
ment or other highly controlled environments. The use of this command may adverse-
ly affect the reliability of data recovery and proper device operation at media ad-
dresses other than the one specified. This command is intended strictly to test Target
and Initiator reaction to certain induced media errors. Any use of this command other .
than at Hewlett-Packard approved sites and by Hewlett-Packard approved methods
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may be deemed a violation of warranty.

- The WRITE FULL command allows the Initiator to request the Target to write the specified logical or
physical block with the exact block formatting information included with the command. This information
may include the header, data, and ECC field contents.

Using the WRITE FULL command, the Initiator transfers to the Target the complete information to write
one physical block. A WRITE FULL command is usually preceded by a READ FULL command, which
returns the entire contents (266 bytes) of a specified block. The Initiator receives the READ FULL data,
strips off the 10-byte header, and modifies the block contents as required. The resultant 266 bytes constitute
the data phase of the WRITE FULL command. The WRITE FULL command and the preceding READ
FULL command should both address the same block; thus ensuring that the modified data is returned to its
original location.

The Address field specifies which block to write. The interpretation of the address is determined by the
state of the Physical Address (PHYS) bit. If PHYS is clear (0), the Address field is treated as a logical block
address per normal conventions and all normal position verifications are performed. The first physical
block in-the specified logical block is written. To access all physical blocks, the Initiator must use the
MODE SELECT command to set the logical block size equal to the physical block size (256 bytes).
Otherwise, only the first physical block in each logical is accessible.

When PHYS is set (1), the Address field is treated as a physical block address with the Address field defined
as follows:

- Byte 2: Cylinder Address (MSB)
- Byte 3: Cylinder Address (LSB)
- Byte 4: Head Address

- Byte 5: Sector Address

The Byte Transfer Length field specifies the number of bytes to be transferred in the data phase. This field
is set to 010AH (266 decimal) indicating the full physical block length. Setting this field to any other value
will generate an ILLEGAL REQUEST sense key.
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