


















































































































































































































































Access Log 

The ACCESS LOG command allows the Initiator to read the entries contained in the disk 
drive's maintenance log. This information is available for maintenance purposes. The log 
information is maintained in a RAM table which is initialized from the disk log on power-on, 
reset, or Format Unit. It is only posted to the disk when an error entry is added. The 
ACCESS LOG command will alwa.ys return this information from the RAM log; there is no 
disk access. ,-

Access Log Command Descriptor Block (COB) 

Bit 

Byte 7 1 6 J 5 l 4 I 3 I 2 J 1 1 0 

00 Opcode = F2H 

01 Logical Unit Number I Reserved I Clear I PHYS 

02-06 (MSB=02) Reserved (LSB=06) 

07-08 (MSB=07) Allocation Length (LSB=08) 

09 Control Byte 

Clear. A CLEAR bit of one (1) allows the Initiator to clear all the current log entries after 
reading them. 

PHYS (Physical Address). A PHYS bit of zero (0) causes all addresses and block counts to 
be in terms of logical blocks. Any addresses that are outside the user data space are set to 
addresses higher than the maximum block address when logical block references are requested. 
If PHYS is set to one (1), all addresses and block counts are in terms of physical sectors. 

Allocation Length. This field specifies the number of bytes that the Initiator has allocated for 
returned ACCESS LOG data. An Allocation Length of zero indicates that no ACCESS LOG 
data will be transferred. This condition shall not be considered as an error. Any other value 
indicates the maximum number of bytes that shall be transferred. The Target will terminate 
the Data In phase when the specified number of bytes have been transferred, or when all 
available ACCESS LOG data have been transferred to the Initiator, whichever is less .. 
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Access Log 

Access Log Data Header Format 

The log information is preceded by a 4-byte header. 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00--01 Reserved 

02-03 (MSB=02) A vailable Length (LSB=03) 

Available Length. This field defines the number of bytes following the header. This length 
does not include the 4-byte header itself. The header is followed by zero or more log entries. 
Each log entry begins with a 2-byte header identifying the type and length (excluding the 
header) of the following entry. The log types are defined as follows: 

• OOH - No information 
• 01H - Usage log entry 
• 02H - Data Error log entry 
• 03H - Hardware Error log entry 

Usage Log Entry 

The Usage log entry conveys usage information about the entire device. The length of this 
entry is 12 bytes. 

Usage Log Entry Header Format 

Bit 

Byte 7 I 6 I 5 I 4 I 3 j 2 I 1 I 0 

00 Log Entry Type = OlH 

01 Log Entry Length - OCH 

Usage Log Entry Data Format .. 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

02 Reporting Area - FFH 

03 Reserved I Access Count 

04-09 (MSB=04) Blocks Read Count (LSB=09) 

10-11 (MSB-IO) First Retry Count (LSB=ll) 

12-13 (MSB=12) Multiple Retry Count (LSB=13) 

Reporting Area. This field is set to FFH, indicating that the entry refers to the entire device. 
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Access Log 

Access Count. This field indicates the number of media positionings since the last hardware 
error occurred. This field is reset to zero each time a Hardware Error log entry is added to the 
log. If no Hardware Error log entries are included in the ACCESS LOG data, this field reflects 
the total number of media accesses. If Hardware Error log entries are included, this field and 
the values in corresponding Access Count fields in those entries must be combined to yield the 
total number of media accesses. The number of accesses represented by the Access Count field 
are as follows: 

Access Count Range values 

Value Minimum of Maximum of Value Minimum of Maximum of 
(HEX) Access Range Access Range (HEX) Access Range Access Range 

° No Accesses No Accesses 8 500,001 1,000,000 

1 1 1 9 1,000,001 . 5,000,000 

2 2 10 A 5,000,001 10,000,000 

3 11 100 B 10,000,001 50,000,000 

4 101 1,000 C 50,000,001 100,000,000 

5 1,001 10,000 D 100,000,001 500,000,000 

6 10,001 100,000 E 500,000,001 1,000,000,000 

7 100,001 500,000 F 1,000,000,001 > 1 ,000,000,001 

Blocks Read Count. This field is the count of the blocks read over the entire disk drive. If the 
PHYS bit in the CDB is set to zero (0), the count represents logical blocks. If PHYS is set to 
one (1), the count represents physical blocks. 

First Retry Count. This field indicates the number of instances when the data error recovery 
algorithm was forced to perform data read retries and the data was recovered on the first 
retry. 

Multiple Retry Count. This field indicates the number of times data was not recovered on the 
first retry. Note that this count is incremented only once per complete recovery action, not 
once for each retry within one recovery action. 
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Access Log 

Data Error Log Entry 

This 6-byte entry is used to convey data error information about a specific data block. 

Data Error Log Entry Header Format 

Bit 

Byte 7 I 6 I 5 J 4 I 3 J 2 I 1 I 0 

00 Log Entr)l .Type = 02H' 

01 Log Entry Length = 06H 

Data Error Log Entry Data Format 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

02-05 (MSB=02) Block AddrellS (LSB=05) 

06 Data Error Code 

07 Occurrence Count 

Block Address. This field contains the block address of the data block that encountered 
multiple read retries during one or more data error recovery attempts. If the PHYS bit in the 
CDB is set to zero (0), the field contains the logical block address. If PHYS is set to one (1), 
the field contains the physical block address in the following format: 

• Byte 2: Cylinder Address (MSB) 
• Byte 3: Cylinder Address (LSB) 
• Byte 4: Head Address 
• Byte 5: Sector Address 

Data Error Code. This byte is bit-significant, and multiple errors at the same location will 
have their respective bits merged into the reported byte as follows: 

• Bit 7: Unclassifiable error 
• Bit 6: Error occurred in header field 
• Bit 5: Error occurred in data field 
• Bit 4: Unrecoverable error 
• Bit 3: Error recovered with ECC 
• Bit 2: Error recovered with retries 
• Bit 1: Write fault 
• Bit 0: Reserved 

Occurrence Count. This field is incremented each time the specified block is un correctable or 
requires multiple read retries in a given transaction. This field is incremented only once for 
each data recovery. 
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Access Log 

Hardware Error Log Entry 

This 8-byte entry conveys hardware fault information. 

Hardware Error Log Entry Header Format 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00 Log Entry Type = 03H 

01 Log Entry Length = OSH 

Hardware Error Log Entry Data Format 

Byte 7 I 6 J [, 1 4 I 3 1 2 I 1 I 0 

02-05 (MSB=02) Block Address (LSB=05) 

06 Internal Device Status 

07 Vendor Unique Status 

08 Field Replaceable Unit (FRU) = 0 

09 Reserved I Access Count 

Block Address. This field contains the block address the disk drive was attempting to access 
when the error occurred. If the PHYS bit in the CDB is set to zero (0), this is a logical block 
address. If PHYS is set to one (1), this is a physical block address. The address format is 
similar to that described for the Data Error Log entry. 

Internal Device Status. This byte contains an error code corresponding to the Additional 
Sense code returned by the REQUEST SENSE command. If the error was recoverable, the 
most significant bit will be set (1). If the error was unrecoverable, the most significant bit will 
be zero (0). 

Vendor Unique Status. The vendor unique status codes are listed in Appendix C. 

Field Replaceable Unit (FRU). Returned as zeros. 

Access Count. This field contains access information as defined in the Usage log entry. 
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Change SCSI 10 

Change SCSI 10 
The CHANGE SCSI ID command instructs the Target to change its address to that supplied 
in the SCSI ID field. The Target will accept the command at any time, but will not change 
the ID until a SCSI bus reset is performed. This allows the Initiator to change the ID's of up 
to seven targets without duplication. 

If power is lost, the Target's SCSI ID source will revert to the address pinsets when power is 
restored. 

Rezero Unit Command DeScriptor Block (CDS) 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 J 1 1 0 

00 Opcode= CIH 

01 Logical Unit Number I Reserved 

02-03 Reserved 

04 Reserved I IDCF I SCSIID 

05 Control Byte 

IDCF (ID Control Field). 

If IDCF = 0: The SCSI ID field is ignored and the drive obtains its ID from the address 
pinsets at the next bus reset. 

If IDCF = 1: The drive obtains its ID from the SCSI ID field in byte 4 at the next bus 
reset. 

SCSI ID. Provides the new SCSI address: MSB = bit 2; LSB = bit O. 
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Change WideSCSllD 
The CHANGE WIOE SCSI 10 command instructs the Target to change its address to that 
supplied in the SCSI 10 field. The Target will accept the command at any time, but will not 
change the 10 until a SCSI bus reset is performed. This allows the Initiator to change the 
IO's of up to seven targets without duplication. 

If power is lost, the Target's SCSI ID source will revert to the address pinsets when power is 
restored. 

Rezero Unit Command Descriptor Biock (COB) 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00 Opcode = C2H 

01 Logical Unit Nwnber I Reserved 

02-03 Reserved 

04 Reserved I IDCF I SCSI ID 

05 Control Byte 

IOCF (ID Control Field). 

If IOCF = 0: The SCSI 10 field is ignored and the drive obtains its 10 from the address 
pinsets at the next bus reset. 

If IDCF = 1: The drive obtains its ID from the SCSI ID field in byte 4 at the next bus 
reset. 

SCSI ID. Provides the new SCSI address: MSB = bit 3; LSB = bit O. 
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Execute Data 
The EXECUTE DATA command allows the Initiator to instruct the Target to execute special 
firmware utilities, thus providing functions not available in the standard command set. This 
command causes parameter bytes, sent by the Initiator to the data buffer via a WRITE 
BUFFER command, to be used by those firmware utilities. 

Caution 

I 

Byte 

00 

01 

02 

03 

04-08 

09 

The EXECUTE DATA command allows the Initiator to execute code 
that may cause damaging results. It should only be performed when no 
data retention is required. Use of this command should be restricted to 
development or other highly controlled environments. Execution of these 
firmware utilities with parameters not approved by Hewlett-Packard may be 
deemed a violation of warranty. 

EXECUTE DATA Command Descriptor Block (COB) 

Bit 

7 6 I 5 4 3 I 2 I 1 I 0 

Opcode = FEH 

Logical Uillt Number 0 0 I RST I 0 1 EXE 

0 0 I 0 0 0 I Page 

0 0 I 0 0 Jump Entry 

Reserved 

Control Byte 

RST (Restart). This bit instructs the target to re-execute the firmware utility where it 
stopped due to a reported error condition, Data In phase, etc. Note: If RST is set on a 
firmware utility that doesn't support it, the command will fail with: 

Status: CHECK CONDITION 
Sense Key: ILLEGAL REQUEST 

Additional Sense Code: ILLEGAL FIELD IN-COB 

EXE (Execute). This bit instructs the Target to execute the firmware utility at the specified 
Page and Jump Entry locations. A WRITE BUFFER command which includes any required 
firmware utility parameters should precede the EXECUTE DATA command. 

Page (ROM Page). This field indicates the location in ROM of the firmware utility. The 
currently supported Page values are 06H and 07H. 

If the specified Page value is not supported, the command will fail with: 

Status: CHECK CONDITION 
Sense Key: ILLEGAL REQUEST 

Additional Sense Code: ILLEGAL FIELD IN COB 

Jump Entry. This field indicates the specific firmware utility on the selected Page to execute 
or re-start. The currently supported Jump Entry values are 0 to 15 (0000 to 1111). 
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Interface Control 
The INTERFACE CONTROL command allows the Initiator to send an ESDI command 
directly to the disk drive ESDI interface. If this command returns a Check Condition status, 
the subsequent Request Sense command will, in most cases, return a Sense Key of 01, and an 
additional Sense Code of 44H, whether or not the command completed correctly. However, the 
Vendor Unique DERROR status code will be valid. 

Interface Control Command Descriptor Block (COB) 

Bit 

Byte 7 I 6 I ::; I 4 I 3 I 2 I 1 I 0 

00 Opcode = EFH 

01 Logical Unit Number I Reserved I Status 

02-03 (MSB=02) Command (LSB=03) 

04-08 (MSB=04) Reserved (LSB=08) 

09 Control Byte 

Status. If this byte is set to one (1), two (2) bytes of ESDI status information will be received 
from the disk drive and returned to the Initiator in addition to the interface status byte 
described below. 

Note 

~ 
There is no interface timeout on this command. It is the Initiator's 
responsibility to issue valid commands and to set the STAT bit only for 
commands which will normally return status information. 

A single byte will be returned to the Initiator when the disk controller completes its 
operation. The byte has the following bit definitions: 

• Bit 0 - Disk drive selected 
• Bit 1 - Command complete 
• Bit 2 - Ready 
• Bit 3 - Attention 
• Bits 4-7 - Undefined 

Command. This field is the ESDI command for the disk drive. 
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Manage Primary 
The MANAGE PRIMARY command is used to manage the Primary Defect list (Plist). The 
command has three options: delete the current Plist, append defects to the current Plist, 
or replace the current Plist with a new Plist. When appending or replacing the Plist, this 
command causes the specified physical blocks to be reassigned as primary defects and added 
to the Plist. 

The delete and replace options are implemented by performing a full device format, which will 
cause the loss of all user data and log information. Any data residing on the media before 
these options are implemented will be lost. Any existing Grown Defect List (Glist) defect 
information will also be lost. The current operating MODE SELECT parameters will become 
the saved parameters following this command. 

The append option will only update the list of Plist entries. The media will not be 
reinitialized, but the mapping to user data will be altered such that data resident on the 
media prior to the append operation will be lost. 

The operation of the MANAGE PRIMARY command is similar to the FORMAT UNIT 
command. 

Caution , The MANAGE PRIMARY command allows the Target to overwrite any or all 
of the Initiator-addressable data space. This command should be performed 
only when no data retention is required. 

Use of this command should be restricted to development or other 
highly controlled environments. Any use of this command other than at 
Hewlett-Packard approved sites may be deemed a violation of warranty. 

There are three possible sources of defect location information during execution of the 
MANAGE PRIMARY command: 

Plist (Primary Defect List). The list of permanent defects supplied by the original 
manufacturer. The Plist is located outside of the Initiator-accessible logical block space. The 
Plist is accessible by the Target (to ·reference while formatting); but-is not normally accessible 
by the Initiator except through the READ DEFECT command. 

Dlist (Data Defect List). Supplied by the Initiator in the Data Out phase of the MANAGE 
PRIMARY command. 

Glist (Grown Defect List.) Maintained by the Target and includes all defects sent to the 
Target from the Initiator (the Dlist), any defects identified by the Target during previous 
and current MANAGE PRIMARY operations, and any defects identified by a REASSIGN 
BLOCKS command. The Glist does NOT include the Plist. Any execution of the MANAGE 
PRIMARY command will delete the current Glist (if present). 

DRAFT Vendor Unique Command Descriptions 8·11 
1/18/93 09:58 



Manage Primary 

Manage Prima,y·Cominand Descriptor Format (CDBT . 

Bit 

Byte 7 I 6 I 5 I 4 L 3 1 2 J 1 J 
00 Opcode = FDH 

01 Logical Unit Number I FMTDTA I CMPLST I Defect List Format 

02-08 (MSB=02) Reserved (LSB=08) 

09 Control Byte 

FMTDTA (Format Data). Indicates whether the Initiator will send additional defect 
information (Dlist) to the Target. If set to zero (0): 

there will be no Data Out phase, 
the Target will not receive a new Dlist, 
the current Plist is not retained, 
the current Glist is not retained, 
and the CMPLST bit and the Defect List Format field will have no effect. 

0 

If set to 1 (one), a new Dlist will be supplied by the Initiator and the CMPLST bit and the 
Defect List Format field will provide additional parameters. 

CMPLST (Complete List). If set to zero (0), the PUst is retained and the Dlist is appended 
to it. Note: this option will only format tracks found within the Dlist. If set to 1 (one), the 
defects in the Dlist are used to create a new Plist which replaces the old Plist. 

Defect List Format. The supported field values are: 

Field Value Descdption 

000 Block format (defect list length of zero) 
o 0 1 Reserved 
o 1 0 Reserved 
o 1 1 Reserved 
1 0 0 Bytes from index format 
1 0 1 Physical sector format (recommended) 
1 1 0 Reserved 
1 1 1 Reserved . 
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Manage Primary 

Manage Primary Defect Sources 

·FMTDTA CMPLST Defect List Defect List Target Instructions 
Format Field Supplied 

01 X XXX No Delete Option: 

• No Da.ta Out Phase. 
• Delete current Plist. 
• Delete current Glist (if present). 

1 0 101 Yes Append Option: 
or 

• New Dlist supplied by Initiator. 100 
• Retain current Plist. or 

OX X2 • Append new Dlist to current Plist. 
• Delete current Glist (if present). 

1 1 101 Yes Replace Option: 
or 

• New Dlist supplied by Initia.tor. 100 
or • Build new Plist from supplied Dlist. 

OX X2 • Replace old Plist with new Plist. 
• Delete current Glist (if present). 

Notes: 

1. The preferred option is FMTDTA = O. 
2. Defect list length of zero only. 
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Manage Primary 

Defect List Header 

This header indicates the total number of bytes in the set of descriptors to follow. Each 
descriptor consists of an 8-byte physical sector address or bytes from index address. Each 
address is bounds checked by the Target. If any address is out of bounds an ILLEGAL 
REQUEST Sense Key is generated, and the format operation is discontinued. 

Manage Primary Defect List Header Format 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00 Reserved 

01 Vendor Unique = 0 

02-03 (MSB=02) Defect List Length (LSB=03) 

Delect List Length. Specifies the total length in bytes of the defect descriptors that follow and 
does not include the initialization pattern, if used. The length of the defect descriptors varies 
with the format of the defect list. The length of the defect list with n descriptors is 8n bytes. 

Defect Descriptors (If any) 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 
00 to 07 Defect Descriptor 1 (see specific table for length) 

: 

0-1*8 Defect Descriptor n (see specific table for length) 
to 

0-1*8+7 
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Manage Primary 

Defect Descriptor. Bytes from Index Format 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00-02 (MSB=OO) Cylinder Nwnber Of Defect (LSB=02) 

03 Head Number Of Defect 

04-07 (MSB=04) Defect Bytes From Index (LSB=07) 

Each defect descriptor for the Bytes from Index Format specifies the beginning of an 8-byte 
defect location on the media. Each defect descriptor contains the cylinder, head, and the 
offset in bytes from index of the defect. 

The defect descriptors within a defect list will be sorted in ascending order as follows: 

• Primary Key: cylinder 
• Secondary Key: head number 
• Tertiary Key: bytes from index 

More than one physical or logical block may be relocated by each defect descriptor. 

Defect Descriptor· Physical Sector Format 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00-02 (MSB=OO) Cylinder Number Of Defect (LSB=02) 

03 Head Number Of Defect 

04-07 (MSB=04) Defective Sector Number (LSB=07) 

Each physical sector defect descriptor specifies the location of a defect that is the length of 
a sector. Each defect descriptor contains the cylinder, head, and the sector location of the 
defect. 

The defect descriptors within a defect list will be sorted in ascending order as follows: 

• Primary Key: cylinder 
• Secondary Key: head number 
• Tertiary Key: sector number 

More than one physical or logical block may be relocated by each defect descriptor. 

A defective sector number of FFFFFFFFH indicates that the entire track is considered 
defective. 
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Media Test 
The MEDIA TEST command instructs the Target to automatically perform testing over a 
specified area of the media. 

Media Test Command Descriptor Block (COB) 
--

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00 Opcode = FIH 

01 Logical Unit Number I WRT I PHYS I INT I RND I RST 

02-05 (MSB:=02) Address (LSB=05) 

06-08 (MSB=06) Transfer Length (LSB=08) 

09 Control Byte 

WRT (Write). This bit defines the type of test to be performed on the specified media area. 
If WRT is set to zero (0), the Target performs a read; if WRT is set to one (1), the Target 
performs a write operation. 

PHYS (Physical Address). If PHYS is set to zero (0), the address is assumed to be a logical 
address. If the PHYS bit is set to one (1), the address field is interpreted as a physical address 
in the following format: 

• Byte 2: Physical Cylinder Address (MSB) 
• Byte 3: Physical Cylinder Address (LSB) 
• Byte 4: Head Address 
• Byte 5: Physical Sector Address 

The Initiator can specify the test area as follows: 

If the values of the specified physical address (cylinder, head, sector) are within the 
physical boundaries of the drive under test, it will seek to that location and begin the 
test_ 

If any of the values of the specified physical address are greater than the drive 
boundaries, it will perform the test on the following area: 

Out-Of-Bound Value(s) 
Cylinder Head Sector 

Outside Inside Outside 
Inside Outside Outside 
Inside Inside Outside 

Outside Outside Outside 

Test Area 

The entire surface of the addressed head 
The entire addressed cylinder 
The entire track relative to the addressed head and cylinder 
The entire volume 

INT (Internal Pattern). This bit selects the source of the data pattern used when a write test 
is selected. If INT is set to one (1), the Target uses an internally generated worst-case data 
pattern (6DBH). If INT is set to zero (0), the current contents of the first logical block of the 
Target's data buffer is used for the write pattern. Therefore, immediately preceding a MEDIA 
TEST command with INT set to zero (0), the Initiator should perform a WRITE BUFFER 
command (of at least one block length) which loads the desired data pattern into the data 
buffer. If WRT is set to zero (0), INT must also be set to zero (0). 
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Media Test 

RND (Random). This bit selects either random or sequential addressing. The media testing 
begins with the logical block address specified in the CDB. If RND is set to zero (0), the test 
proceeds sequentially from the specified logical block. Logical block zero follows the last 
logical block on the media when using sequential addressing. If RND is set to one (1), the 
next address is generated randomly from any block on the media. 

RST (Reset Seed). This bit is used only when RND is set to ope (1). When RST is set to 
one (1), the Target initializes its random number seed using the specified block address. This 
capability provides a method to enable a repeatable sequence of random addresses for pairs of 
MEDIA TEST commands (i.e., a write followed by a read). If RND is set to one (1) and RST 
is set to zero (0), the random number seed is not reset. If RND is set to zero (0), RST must 
also be set to zero (0). 

Address. This field specifies the media test area; refer to the previous explanation for the 
PHYS bit. 

Transfer Length. This field indicates the number of blocks to be tested, unless terminated 
by an error. An unrecoverable error terminates the MEDIA TEST command and generates 
CHECK CONDITION status with the appropriate sense information. If only recoverable 
errors occur, the media test will run to completion and return a CHECK CONDITION status 
with sense information set for the last recoverable error which occurred. Information on any 
additional errors can be obtained from the drive error log. A transfer length of zero shall not 
cause any media transfer to occur and shall not be considered an error. 

On a sequential media test, if the Transfer Length is greater than the length remaining from 
the start address to the maximum block address, the test will continue to run from address 
zero (0) after the maximum block address is reached. This is not considered an error. This 
"wrap around" may occur more than once during a long test. 

For random tests, only single block operations are performed. The transfer length field 
indicates the number of these operations to be performed. 
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Read Full 
The READ FULL command allows the Initiator to request all available information fields for 
the specified logical or physical block. This information includes the header, data, and ECC 
field contents. The Target returns to the Initiator a complete image of one physical block. 
Included with the contents of the physical 'block is a header that defines the amount and type 
of data available. 

Note For this command to succeed, the header of the sector prior to the requested 
sector must be readable. 

Read Full Command Descriptor Block (COB) 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00 Opcode = FOH 

01 Logical Unit Number I Reserved I PHYS 

02-05 (MSB=02) Address (LSB=05) 

06 Reserved 

07-08 (MSB=07) Allocation Length (LSB=08) 

09 Control Byte 

Address. This field specifies which block to return. 

PHYS (Physical Address). The interpretation of the address is determined by the state of the 
PHYS bit. If PHYS is set to zero (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 returned. 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 (normally 512 bytes). Otherwise, only the first physical block in each logical block is 
accessible. ..' 

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

• Byte 2: Physical Cylinder Address (MSB) 
• Byte 3: Physical Cylinder Address (LSB) 
• Byte 4: Head Address 
• Byte 5: Physical Sector Address 

Allocation Length. 

This 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 typical allocation length for a device formatted 
with a 512 byte data field is 548. 
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Read Full 

Read Full Header Format 

The physical block returned by the Target is preceded by a lO-byte header. 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

00 Total Available Length (MSB) = 02H 

01 Total Available Length (MSB) = 22H 

02 Field Descriptor = 001 I Field Length (MSB) = OOH 

03 Field Length (LSB) = 06H 

04 Field Descriptor = 010 I Field Length (MSB) = 02H 

05 Field Length (LSB) = OOH 

06 Field Descriptor = 100 I Field Length (MSB) = OOH 

07 Field Length (LSB) = 14H 

08 Field Descriptor = 000 I Field Length (MSB) = OOH 

09 Field Length (LSB) = OOH 

Read Full Physical Block Contents 

Bit 

Byte 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

10-15 Header Bytes/Header eRe 
16-527 Data Bytes 

528-547 Eee Bytes/Data eRe 

Total Available Length. This field 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. 

Field Descriptor. The bit code values are defined as follows: 

• 001 - Physical Block Header Field 
• 010 - User Data Field 
• 100 - Error Correction/Detection Field 
• 000 - End Fields Mark 

Field Length. The individual 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 physical block consists of 538 bytes: 6 bytes of header, 512 (maximum) bytes of data, and 
20 bytes of data ECC. No error correction is applied to the data bytes returned. 
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Read Headers 
The READ HEADERS command will read all the headers on the track specified by the 
Address field and return the requested number of bytes. The header information will always 
be returned starting from physical sector 0 of the addressed track regardless of the addressed 
block or sector. 

READ HEADERS Command Descriptor Block (CDB) 

Bit 

Byte 7 I 6 I 5 i 4 i 3 i 2 i 1 i 0 

00 Opcode = EEH 

01 Logical Unit Number I Reserved I PHYS 

02-05 (MSB=02) Address (LSB=05) 

06 Reserved 

07-08 (MSB=07) Allocation Length (LSB=08) 

09 Control Byte 

PHYS (Physical Address). If the PHYS bit is set to one (1), the address field is interpreted as 
a physical address in the following format: 

• Byte 2: Cylinder Address (MSB) 
• Byte 3: Cylinder Address (LSB) 
• Byte 4: Head Address 
• Byte 5: Sector Address (Ignored) 

If PHYS is set to zero (0), the address is assumed to be a logical address. 

Address. This field specifies which track to read. 

Allocation Length. A value of zero (0) in this field will cause a seek to the addressed track 
with the header information read from the disk but no data transfer to the Initia.tor. 
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Reformat Track 

Reformat Track 
The REFORMAT TRACK command will cause the addressed track on the disk drive to be 
formatted according to the setting of the Transfer Length field. 

Caution , 

Byte 

00 

01 

02-05 

06-08 

09 

REFORMAT TRACK will cause the loss of all user data on the specified 
track. Use of this command should be restricted to development or other 
highly controlled environments. Improper use of this command may cause 
the reformatted tracks to become unusable, or other user tracks to become 
inaccessible. Loss of defect information may also result. Any use of this 
command other than at Hewlett-Packard approved sites and by HP approved 
methods may be deemed a violation of warranty. 

Reformat Track Command DeSCriptor Block (COB) 

Bit 

7 I 6 I 5 I 4 J 3 1 2 L 1 1 0 

Opcode = EDH 

Logical Unit Number I Reserved 

(MSB=02) Physical Block Address (LSB=05) 

Reserved 

Control Byte 

Physical Block Address. This field selects the physical block address of the track to be 
reformatted. The Address field is defined as follows: 

• Byte 2: Cylinder Address (MSB) 
• Byte 3: Cylinder Address (LSB) 
• Byte 4: Head Address 
• Byte 5: Sector Address (Ignored) 
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Write Full 
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. 

Caution 

I 

Byte 

00 

01 

02-05 

06 

07-08 

09 

Note 

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 development or other highly controlled environments. The use 
of this command may a.dversely affect the reliability of data recovery and 
proper device operation at media addresses 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 
may be deemed a violation of warranty. 

Write Ful! Command Descriptor Block (COB) 

Bit 

7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

Opcode::: FCH 

Logical Unit Number I Reserved 1 Phys 

(MSB:::02) Address (LSB:::05) 

Reserved 

(MSB:::07, 02H) Byte Transfer Length (LSB:::08,lAH) 

Control Byte 

For this command to succeed, the header of the sector prior to the requested 
sector must be readable. 

Using the WRITE FULL command, the Initiator transfers to the Target the compiete 
information to write one physical block. A WRITE FULL command is usually preceded by 
a READ FULL command, which returns the entire contents (548 bytes) of a specified block. 
The Initiator receives the complete READ FULL data, strips off the lO-byte header, and 
modifies the block contents as required. The resultant 538 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. 
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Write Full 

PHYS (Physical Address). The interpretation of the address is determined by the state of the 
PHYS bit. If PHYS is set to zero (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 (normally 512 bytes). Otherwise, only the first physical block in each logical block is 
accessible. 

If PHYS is set to one (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 

Address. This field specifies which block to write. 

Byte Transfer Length. This field specifies the number of bytes to be transferred in the data 
phase. This field is set to 021AH (538 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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c 
Vendor Unique Status Codes 

Error Code 
Hex(Dec) 

00(0) 
01(1) 
02(2) 
03(3) 
04(4) 
05(5) 

06(6) 
07(7) 
08(8) 
09(9) 

OA(10) 
OB(ll) 

OC(12) 
OD(13) 
OE(14) 
OF(15) 
10(16) 

11 (17) 
12(18) 
13(19) 
14(20) 
15(21 ) 

16(22) 
17(23) 
18(24) 
19(25) 
1A(26) 

1B(27) 
1C(28) 
10(29) 
1E(30) 
1F(31) 

20(32) 
21(33) 
22(34) 
23(35) 
24(36) 
25(37) 

26(38) 
thru 

29(41) 

DRAFT 

Table C-1. Vendor Unique DERROR Status Codes 

Not an error condition. 
Power-On condition. 
Reserved. 

Description 

Timed out waiting for DSP to complete Power On Self-Test. 
After power-on, DSP became Command Ready without Finished being asserted. 
DSP reported a revision value incompatible with this firmware version. 

Power-On DSP RAM test failed. 
Parity error on command received. 
Reserved. 
Reserved. 
Received illegal conmland. 
Address of Seek command was outside legal address space. 

An attempt was made to set an illegal EEPROM address. 
Reserved. 
Timed out waiting for EEPROM write to complete. 
DSP did not spinup after a spinup command was executed. 
Timed out waiting for DSP to become ready for a short term command. 

Timed out waiting for DSP to become ready for a long term command. 
A Seek was attempted when either the spindle was not SPWl up or the servo PLL was not locked. 
The DSP did not end up in tracking mode after a Recalibrate command was executed. 
BOWlds test of Track Offset command failed. 
A fault is still set after clearing Gate Array fault latches. 

Retries were exhausted while trying to verify position during a Recalibrate. 
The DC bias adaptation failed to null NPES within the maximum iteration limit. 
Maximum iteration limit reached during head alignment SPES null. 
DSP sync lost during head alignment SPES measurement. 
The drive has entered the Head Alignment Needed state. 

The drive has entered the Head Alignment Critical state. 
The maximum total (AC+DC) head alignment correction limit was exceeded. 
Reserved 
DSP failed to complete a Read Track Number command in allotted time. 
DSP failed to complete a Spin Down command in allotted time. 

Reserved. 
DSP failed to complete a Spin Up command in allotted time. 
DSP failed to complete a Recalibrate command in allotted time. 
DSP failed to complete an Introduce Tracking Offset command in allotted time. 
DSP failed to complete a Seek command in allotted time. 
DSP failed to complete a Measure Alignment Band conunand in allotted time. 

Reserved. 
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Error Code 
Hex(Dec) 

2A(42) 
2B(43) 
2C(44) 
20(45) 

2E(46) 
2F(47) 
thru 

31(49} 

32(50) 
33(51) 
34(52} 
35(53) 
36(54) 
37(55) 

38(56) 
39(57) 
3A(58) 

3B(59) 
3C(60) 
30(61) 
3E(62) 

3F(63) 
40(64) 
41(65) 
42(66) 
43(67) 

44(68) 
45(69) 
46(70) 
47(71) 
48(72) 

49(73) 
4A(74) 
4B(75) 
4C(76) 
40(77) 

4E(78) 
4F(79) 
thru 

1F(127) 

Table C-1. Vendor Unique DERROR Status Codes (continued) 

Description 

HDA EEPROM test byte is not 55H. 
HDA EEPROM checksum result not equal to 00. 
PCA EEPROM test byte is not 55H. 
PCA EEPROM checksum result not equal to 00. 

Computed read/write setting is Gut of range. 

Reserved. 

The long term DSP command completed with Alert signal set in status register. 
The DSP Alert signal was set when attempting to send a command to the OSP. 
Request Status logged a Servo Fault from the fault register. 
DSP failure code indicates other than Reset at power-on. 
Reserved. 
Reserved. 

Maximum DC head alignment correction capability was exceeded. 
Maximum AC head alignment correction capability was exceeded. 
Maximum iteration limit was exceeded in calibrating the NPES gain. 

SPES gain not within acceptable level. 
Reserved. 
Reserved. 
Write current unsafe. 

Command requires a special test enable to be executed. 
Unknown write fault. 
Write during loss of servo timing sync. 
Write during momentary spindle off-speed indication. 
Write during momentary actuator off-track indication. 

Write during a seek operation. 
Write after settle or tracking failure. 
Write following aggressive settle. 
Not defined. 
Write was attempted while ESDI attention was asserted. 

Write was attempted while an illegal head was selected. 
Write was attempted while a recalibrate was in process. 
Write was attempted on a head that was in the head alignment critical state. 
Write was attempted while a head alignment was in process. 
Write was attempted after a fatal head alignment occurred. 

Write was attempted while spun down or after a recalibrate failure. 

Reserved. 
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Table C-1. Vendor Unique DERROR Status Codes (continued) 

Error Code Description 
Hex(Dec) 

Note: The remaining codes (80H thru FFH) are servo processor DERROR codes. 

80(128) No failure detected. 
81(129) Unsupported command. 
82(130) illegal command sequence. 
83(131 ) Servo heartbeat time out. 

84(132) Spindle stuck. 
85(133) Spindle couldn't reach full speed. 
86(134) Servo PLL didn't lock. 
87(135) Index pattern fault. 
88(136) TMR2 Alignment failure. 

89(137) Servo PLL came unlocked. 
8A(138) Bad hard track nwnber. 
8B(139) Settle failure. 
8C(140) Alignment Band AGC voltage not within legal range. 
80(141 ) Heroics invoked during spin up. 

8E(142) DSP reset detected. 
8F(143) Minimum spindle speed could not be maintained. 
90(144) Tracking failure after a successful settle to a new setpoint. 
91(145) 

thru Reserved. 
CO(192) 

C1(193) PLL came unlocked in Slow Acceleration Phase. 
C2(194) Seek timed out in Slow Acceleration Phase. 
C3(195) Velocity too high in Slow Acceleration Phase. 

C4(196) 
thru Unassigned seek fault in Slow Acceleration Phase. 

C8(200) 

C9(201) PLL came unlocked in Fast Acceleration Phase. 
CA(202) Seek timed out in Fast Acceleration Phase. 
CB(203) Velocity too high in Fast Acceleration Phase. 

CC(204) 
thru Unassigned seek fault in Fast Acceleration Phase. 

DO(208) 

D1(209) PLL came unlocked in the Coasting Phase. 
D2(210) Seek timed out in the Coasting Phase. 
D3(21l) Velocity too high in the Coasting Phase. 

D4(212) 
thru Unassigned seek fault in the Coasting Phase. 

D8(216) 

D9(217) PLL came unlocked in Fast Deceleration Phase. 
DA(218) Seek timed out in Fast Deceleration Phase. 
DB(219) Velocity too high in Fast Deceleration Phase. 

DC(220) 
thru Unassigned seek fault in Fast Deceleration Phase. 

EO(224) 
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D 
Reference 
• 
This appendix contains information pertaining to previous or special versions of the product. 
The following table lists the material contained herein. 

Table 0·1. Reference Appendix Contents 

Item Title 
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