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SCSI Description 

Table 6-62 Mode Sense Header 

7 6 5 4 3 2 1 0 

MODE DATA LENGTH 

MEDIUM TYPE=O 

WP=O RSVD=O RESERVED=O 

BLOCK DESCRIPTION LENGTH=08h 

MODE DATA LENGTH (Byte 0) 
The drive transfers the MODE SENSE data during the DATA IN phase of the com­
mand. The first byte it sends is the mode data length. This parameter informs the ini­
tiator of the number of available MODE SENSE data bytes. The mode data length does 
not include itsel£ 

BLOCK DESCRIPTOR LENGTH (Byte 3) 
The Grand PrixXP34301/XP32151S hard disk drive uses a single eight-byte block de­
scriptor. This parameter gives the initiator the block descriptor's length, in bytes. 
Therefore, the drive sets this field to 08h. 

The block descriptor is shown in Table 6-63. 

Table 6·63 Mode Sense Block Descriptor 

7 6 I 5 4 3 2 I 1 I 0 

RESERVED=O 

NUMBER OF BLOCKS (MSB) 

NUMBER OF BLOCKS 

NUMBER OF BLOCKS (LSB) 

RESERVED=O 

BLOCK LENGTH (MSB) 

BLOCK LENGTH 

BLOCK LENGTH (LSB) 
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Bit 
Byte 

0 

1 

2and up 

NUMBER OF BLOCKS (Bytes 1-3) 
This parameter conveys to the initiator the number oflogical blocks on the media that 
match the block length specified in this block descriptor. A value of zero notes that all 
remaining logical blocks on the drive have the media characteristia specified by the 
block descriptor. 

BLOCK LENGTH (Bytes 5-7) 
The drive sets this field to 200h to indicate that it suppons 512 bytes per logical block. 

The MODE SENSE page descriptor is shown in Table 6-64. 

Table 6-64 Mode Sense Page Descriptor 

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

PS R=O PAGE CODE 

PAGE LENGTH 

REFER TO PAGE DESCRIPTIONS 

6.8.13.3 MODE SENSE Data 

BYTE 

0 

1 

2 

3 

0 

1-3 

4 

5-7 

0 

1 

2TON 

Table 6-65 shows the header, block descriptor, and page descriptors all in one table, for clarity. 
Following the table, you will find explanations of the various fields and bits. 

Table 6-65 Mode Sense Data 

BIT7 1 BIT6 l BIT 5 l BIT 4 1 BIT 3 l BIT 2 I BIT 1 l BIT 0 

HEADER 

SENSE DATA LENGTH 

MEDIUM TYPE= O 

WP=O l RESERVED=O 

BLOCK DESCRIPTOR LENGTH= 8 

BLOCK DESCRIPTOR 

DENSITY CODE= 00 

NUMBER OF BLOCKS= O 

RESERVED=O 

BLOCK DESCRIPTOR LENGTH 

PAGE DESCRIPTORS 

PS I R=O l PAGE CODE 

PAGE LENGTH 

REFER TO PAGE DEFINITION 
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HEADER 

SENSE DATA LENGTH (Byte O) 
This parameter specifies the length, in bytes, of the MODE SENSE data to be 
transferred dwing the DATA IN phase. The sense data length does not include itself. 

WP-WRITE PROTECTED (Byte 2, Bit 7) 

WP is always set to zero, indicating that the drive is write enabled. 

BLOCK DESCRIPTOR LENGTH (Byte 3) 

This parameter specifies the length of the block descriptor, in bytes, and is set to eight 
for die Grand Prix XP34301txP32151S hard disk drives. 

BLOCK DESCRIPTOR 

The block descriptor specifies the media characteristics of the drive-in its density code, 
number ofblocl<s, and block length. 

These characteristics are the same as those in the corresponding fields in the MODE 
SELECT parameter list. 

PAGE DESCRIPTORS 

PS-PARAMETERS SAVEABLE (Byte 0, Bit 7) 
When PS is set to zero in a page header, the drive cannot save the supported parameters 
on that page. When PS is set to one, the drive can save the supported parameters on that 
page. The drive can save all pages with parameters that can be modified by the initiator. 

Note: See MODE SELECT (Opcode 15h) for page codes 1, 2, 8,A, C, 32, 37,and39 (Sec­
tion 6.8.10). 

6.8.13.4 Direct-Access Device Format Parameters, Page Code 3H 

Table 6-66 Direct-Access Device Format 

BYTE BIT7 1 BIT& BITS 1 BIT4 1 BIT3 l BIT 2 l BIT 1 l BITO 

0 RESERVED=O PAGE CODE = 03H 

1 PAGE LENGTH= 16H 

2-3 TRACKS PER ZONE 

4-5 ALTERNATE SECTORS PER ZONE 

6-7 ALTERNATE TRACKS PER ZONE 

8-9 ALTERNATE TRACKS PER LOGICAL UNIT 

10-11 SECTORS PER TRACK 

12-13 DATA BYTES PER PHYSICAL SECTOR 

14-15 INTERLEAVE 

16-17 TRACK SKEW FACTOR 

18-19 CYLINDER SKEW FACTOR 

20 SSEC I HSEC=O RMB=O I SURF I INS = 0 I RESERVED=O 

21-23 RESERVED=O 
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DEFECT-HANDLING FIELDS 

TRACKS PER ZONE (Byte 2-3) 
The value in this field indicates the number of tracks per defect zone. For the Grand 
Prix hard disk drive, a defect zone is defined as one cylinder. Grand Prix XP32 l 51 uses 
five tracks per defect zone and Grand Prix XP34301 uses ten tracks per defect zone. 

ALTERNATE SECTORS PER ZONE (Bytes4-5) 
The value in this field indicates that the drive will deallocate one sector per defect zone 
from the initiator-addressable blocks on execution of the FORMAT UNIT command. 
These sectors are available as replacement sectors for defective sectors. The default value 
is one. 

ALTERNATE TRACKS PER ZONE (Bytes 6-n 
Set to zero. The drive does not allocate alternate tracks. 

ALTERNATE TRACKS PER VOLUME (Bytes 8-9) 
Set to zero. The drive does not allocate alternate tracks. 

TRACK-FORMAT FIELD 

SECTORS PER TRACK (Bytes 10-11) 
The value in this field indicates the number of physical sectors the drive allocates per 
track. This field is set to 137, which is the number of sectors per track on the outside 
zone. The innermost zone has 72 sectors per track. 

SECTOR-FORMAT FIELDS 

DATA BITES PERPHYSICALSECTOR(Bytes 12-13) 
This parameter indicates the number of data bytes the drive allocates per physical sector. 
This value may be different from the block descriptor length specified in the MODE 
SELECT parameters. Each physical sector on the drive contains 512 data bytes, so this 
field is set to 512. 

INTERLEAVE (Bytes 14-15) 
The drive has an interleave factor of one, so this field is set to one. 

TRACK SKEW FACTOR (Bytes 16-17) 
This parameter indicates the number of physical sectors between the last logical block 
on one track and the first logical block on the next sequential track on the same cylinder. 
This field is set to 19. 

CYLINDER SKEW FACTOR (Bytes 18-19) 
This parameter indicates the number of physical sectors between the last logical block 
on one cylinder and the first logical block on the next sequential cylinder. This field is 
set to 25. 

SSEC-SOFT SECTOR (Byte 20, Bit 7) 
SSEC is always set to one, indicating that the Grand Prix hard disk drive uses soft secror 
formatting. 

HSEC-HARD SECTOR (Byte 20, Bit 6) 
HSEC is always set to zero, indicating that the Grand Prix XP34301/XP32151S hard 
disk drive does not use hard sector formatting. The HSEC and SSEC bits are mutually 
exclusive. 
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RMB-REMOVABLE (Byte 20, Bit 5) 
Set to zero for the drive, indicating that the logical unit is not removable. 

SURF-SURFACE (Byte 20, Bit 4) 
Set to zero, indicating that the drive allocates successive addresses to all sectors within a 
cylinder, prior to allocating sector addresses to the next cylinder. 

INHIBIT SAVE (INS) (Byte 20, Bit 3) 
Set to zero, indicating that the drive will save the page parameters defined by page code 
4H as a read-only page. The Mode Page is available through Mode Sense only. 
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6.8.13.5 Rigid Disk Drive Geometry Page 

BYTE 

0 

1 

2 

3 

4 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

18 

19 

20 

21 

22 

23 

The rigid disk drive geometry page as shown in Table 6-67 specifies parameters for direct-access 
devices employing a rigid disk drive. 

Table 6·67 Rigid Disk Drive Geometry Page 

BIT7 I BIT& BITS I BIT 4 I BIT 3 I BIT 2 I BIT 1 I BIT 0 

PS Fm:R VED PAGE CODE = (04h) 

PAGE LENGTH= (16h) 

(MSB) NUMBER OF CYLINDERS 

(LSB) 

NUMBER OF HEADS 

(MSB) STARTING CYLINDER-WRITE PRECOMPENSATION 

(LSB) 

(MSB) STARTING CYLINDER-REDUCED WRITE CURRENT 

(LSB) 

(MSB) DRIVE STEP RATE 

(LSB) 

(MSB) LANDING ZONE CYLINDER 

(LSB) 

RESERVED I RPL 

ROTATIONAL OFFSET 

RESERVED 

(MSB) MEDIUM ROTATION RATE 

(LSB) 

RESERVED 

RESERVED 

The parameters savable (PS) bit is only used with the MODE SENSE command. This bit is 
reserved with the MODE SELECT command. A PS bit of one indicates that the target is capable 
of saving the page in a non-volatile vendor-specific location. 

Note: This page is intended to define drive geometry parameters of rigid disk 
drives. It may be used for other devices if applicable. 
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RPL 

OOb 

01b 

10b 

11b 

SCSI Description 

The field with number of cylinders defines the number of physical cylinders used for data storage. 

The field with number of heads defines the physical number of heads used for data storage. Heads 
used exclusively for servo information are executed. 

The starting cylinder for write precompensation field is the physical cylinder where write 
precompensation begins. The first cylinder is number zero. If the starting cylinder for write 
precompensation is equal to the value in the number of cylinder fields, write precompensation 
will be disabled by the target. 

The starting cylinder for reduced write current field is the physical cylinder at which write current 
is reduced. The first cylinder is number zero. If the starting cylinder for reduced write current is 
equal to the value in the number of cylinder fields, reduced write current will be disabled by the 
target. 

The drive step rate field indicates the step rate in 100 ns increments. The target will use the drive 
step rate, greater than or equal to the drive step rate specified. If the target rounds this field it will 
terminate the command. A value of zero requests the target to set its default value. 

The landing zone cylinder field indicates two's complement location where the target will 
position the disk heads. A negative value indicates that the heads are positioned below cylinder 
zero by that number of cylinders. A positive value greater than the number of cylinders indicates 
that the heads are positioned beyond the cylinders used for data storage at the cylinder location 
specified. A zero indicates that the default should be used. 

The rotational position locking (RPL) field is used for spindle synchronization as defined in 
Table 6-68. 

Table 6-68 Rotational Position Locking 

DESCRIPTION 

INDICATES THAT SPINDLE SYNCHRONIXATION IS DISABLED OR NOT 
SUPPORTED 

THE TARGET OPERATES AS A SYNCHRONIZED-SPINDLE SLAVE 

THE TARGET OPERATES AS A SYNCHRONIZED-SPINDLE MASTER 

THE TARGET OPERATES AS A SYNCHRONIZED-SPINDLE MASTER CONTROL 

Note: The signals and connectors used for rotational position locking are exter­
nal to the SCSI bus and are not part of this standard. 

If a target fails to achieve synchronization it will create a unit attention condition to all 
initiators.The sense key will be set to UNIT ATTENTION and the additional sense code set to 
RPL STATUS CHANGE. 

If subsequent to achieving synchronization the target detects a change of synchronization and if 
the logical unit is not presently executing an I/O process for the initiator, the target will create a 
UNIT ATTENTION and the additional sense code set to RPL STATUS CHANGE. 

Also, if prior to achieving synchronization the target detects a change of synchronization and if 
the logical unit is presently executing an I/O process and no other error occurs, then the target 
will return CHECK CONDITION status. The sense key will be set to RECOVERED ERROR 
if the target is able to complete the 1/0 process or HARDWARE ERROR if the target is unable 
to complete the I/O process. The additional sense code is set to RPL STATUS CHANGE. 
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The rotational offset indicates the amount of rotational skew that the target will use when 
synchronized. The rotational skew is applied in the retarded direction (lagging the synchronized 
spindle master control}. The value in the fidd is the numerator of a fractional multiplier that has 
256 as its denominator (e.g. a value of 128 indicates a one-half resolution skew). A value of zero 
indicates that the rotational offset will not be used. The rotational offset is not used when a target 
is configured as synchronized-spindle master. 

The medium rotation rate indicates the speed at which the medium rotates. The unit measure is 
rotations per minute (e.g., 3600 rpm). 

6.8.13.6 Verify Error Recovery Page 

BYTE 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

The verify recovery page as shown in Table 6-69 specifies the error recovery parameters the target 
will use during the VERIFY command, the verifY operation of the WRITE AND VERIFY 
command and the verify operation of the COPY AND VERIFY command. 

Table 6-69 Vtrifj Error Recovery Page 

BIT7 BIT& BITS I BIT4 I BIT3 I BIT2 I BIT1 I BITO 

PS RB:RID PAGE CODE= (07h) 

PARAMETER LENGTH = (OAh) 

RESERVED l ERR l PER l DTE l OCR 

VERIFY RETRY COUNT 

VERIFY CORRECTION SPAN 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

(MSB) VERIFY RECOVERY TIME LIM IT 

(LSB) 

The parameter savable (PS) bit is only used with the MODE SENSE command. This bit is 
reserved with the MODE SELECT command. A PS bit of one indicates that the target is capable 
of saving the page in a non-volatile vendor-specific location. 

The A WRE bit as defined in the read-write error recovery page applies to the WRITE AND 
VERIFY command. The VERIFY and COMPARE comman<is will not perform automatic 
reallocation. 

The COPY and COPY AND VERIFY commands might or might not perform automatic 
reallocation depending on the settings of the mode parameters. 

The verify retry count fidd specifies the number of times the target will attempt its recovery 
algorithm during a verify operation. If the verify retry count and the verify recovery time limit 
are both specified, the one that requires the least time for data error recovery actions will have 
priority. 
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BYTE 

0 

1 

2 

3 

4 

5 

s· 

7 

8-10 

11-13 

14-15 

SCSI Description 

The verify correction span field specifies the size, in bits of the largest burst data error for which 
data error correction may be attempted. If the target does not implement this field, a value of zero 
is returned in MODE SENSE data. 

The verify recovery time limit field specifies in increments of one millisecond the maximum time 
duration that the target will use error recovery procedures to recover data for an individual logical 
block. If the verify retry count and the verify recovery time limits are both specified, the one that 
requires the least time for data error recovery actions will have priority. 

Note: To disable all types of corrections and retries the initiator should set the 
EER bit to zero, the PER, DTE and DCR bits to one and the number of 
retries and recovery time limit to zero. 

Quantum Unique Cache Control Parameters, Page Code 38H 

Table 6-70 Power Control Parameters 

BIT7 l BITS BIT 5 1 BIT 4 I BIT 3 l BIT 2 I 
RESERVED=O PAGE CODE = 38H 

PAGE LENGTH= OEH 

CACHE CONTROL 

PREFETCH THRESHOLD 

MAXIMUM PREFETCH ABSOLUTE=O 

MAXIMUM PREFETCH MUL TIPLE=3 

MINIMUM PREFETCH ABSOLUTE=O 

MINIMUM PREFETCH MUL TIPLE=O 

NUMBER OF CACHE HITS=O 

NUMBER OF CACHE MISSES=O 

RESERVED=O 

CACHE CONTROL (byte 2) 
This byte is set to SCH. 

PREFETCH THRESHOLD (byte 3) 
This byte is set to IOH. 

MAXIMUM PREFETCH ABSOLUTE {byte 4) 
This byte is set to 0. 

MAXIMUM PREFETCH MULTIPLE (byte 5) 
This byte is set to 3. 

BIT 1 l BIT 0 
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6.8.14 

MINIMUM PREFETCH ABSOLUTE (byte 6) 
This byte is set to 0. 

MINIMUM PREFETCH MULTIPLE (byte 7) 
This byte is set to 0. 

NUMBER OF CACHE HITS (bytes 8-10) 
These bytes are set to 0. 

NUMBER OF CACHE MISSES (bytesl 1-13) 
These bytes are set to 0. 

RESERVED (bytes 14-15) 
These bytes are set to 0. 

The Grand Prix XP34301/XP32151 S hard disk drive does not control nor respond to this mode 
page. It has been retained to maintain compatibility with earlier drives. 

START STOP UNIT (Opcode=1 Bh) 

The START STOP UNIT command, shown in Table 6-71, informs the drive to either enable 
itself or disable itself for media access operations. 

Table 6-71 START STOP UNIT Command 

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

0 OPCODE=1Bh 

1 LUN=O I RESERVED=O IMED 

2 RESERVED=O 

3 RESERVED=O 

4 RESERVED=O LE=O STRT 

5 VU=O I RESERVED=O F=O L=O 

IMED-IMMEDIATE (Byte 1, Bit 0) 

An immediate bit of one causes the drive to return status information as soon as it validates the 
Command Descriptor Block (CDB). An immediate bit of zero tells the drive to return status after 
it completes the operation. 

STRT-START (Byte 4, Bit 0) 

A start bit of one requests that the drive be made ready for use. A start bit of zero asks that the 
drive be stopped (media cannot be accessed by the initiator). 

When the drive is stopped, both the spindle motor and the actuator are disabled and do not draw 
appreciable currents. Starting the drive requires up to twenty seconds before commands requiring 
disk access can be executed. 
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SCSI Description 

RECEIVE DIAGNOSTIC RESULTS (Opcode=1 Bh) 

The RECEIVE DIAGNOSTIC RESULTS command, shown in Table 6-72, tells the drive to 
send back analysis data to the initiator after completing a SEND DIAGNOSTIC command. The 
format of the returned data is determined by die page code field sent in the previous SEND 
DIAGNOSTIC command. 

Table 6-72 RECEIVE DIAGNOSTIC RESULTS Command 

BYTE BIT 

0 

1 

2 

3 

4 

5 

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

OPCODE=1Ch 

LUN I RESERVED=O 

RESERVED=<> 

ALLOCATION LENGTH (MSB) 

ALLOCATION LENGTH (LSB) 

CONTROL BYTE 

The drive supports the Supported Diagnostics Pages page (OOh) and the Translate Address Page 
(40h), as shown in Table 6-73. 

Table 6-73 Supported Diagnostic Page Codes 

Page Code Description 

OOh 

40h 

SUPPORTED DIAGNOSTIC PAGES 

TRANSLATE ADDRESS PAGE 

If the J>receding SEND DIAGNOSTIC command sends the Supported Diagnostics Pages (OOh) 
page, the data shown in Table 6-7 4 is returned by the drive after receiving the RECEIVE 
DIAGNOSTICS RESULTS command. 

Table 6·74 RECEIVE DIAGNOSTIC RESULTS-Supported Diagnostics Pages 

BYTE BIT 
7 I 6 I 5 l 4 I 3 I 2 I 1 l 0 

0 PAGE CODE (OOH) 

1 RESERVED=<> 

2 PAGE LENGTH (MSB) = OOh 

3 PAGE LENGTH (LSB) = 02h 

4 SUPPORTED PAGE 1 = OOh 

5 SUPPORTED PAGE 2 = 40h 
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The drive supports the Translate Address Page (40h) with Block Format as the supplied format 
and Bytes From Index: as the tranSlated format. The preceding SEND DIAGNOSTIC command 
sends the translate address page as shown in Table 6-75 and Table 6-76. 

Table 6-75 SEND DIAGNOSTIC - Translate Address Page 

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

0 PAGE CODE (40h) 

1 RESERVED=<> 

2 OOh 

3 OAh 

4 RESERVED=O BLOCK FORMAT = OOOb 

5 RESERVED=O BLOCK FORMAT = 1 OOb 

6 

ADDRESS TO TRANSLATE 
(see block address format in Table 6-76) 

13 

· Table&-76 B/ockA.ddmsFormat 

BYTE BIT 

0 

1 

2 

3 

4 

5 

7 

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

OOh 

OOh 

OOh 

OOh 

OOh 

LOGICAL BLOCK ADDRESS (MSB) 

LOGICAL BLOCK ADDRESS (LSB) 

The drive returns the translated address in Blocks From Index: (BFI) format, as shown in Table 
6-77 and Table 6-78. 
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Table 6-77 RECEIVE DIAGNOSTIC RESULTS - Trans/,ate Address Page 

BYTE BIT 
7 I 6 I 5 J 4 I 3 2 I 1 I 0 

0 PAGE CODE (40h) 

1 RESERVED=<> 

2 PAGE LENGTH (MSB) 

3 PAGE LENGTH (LSB) 

4 RESERVED=O BLOCK FORMAT= OOOb 

5 0 l 0 l 1 I RESERVED = 0 BLOCK FORMAT= 1 OOb 

6 

ADDRESS TO TRANSLATE 
(BFI format in Table 6-78) 

13 

Table 6-78 Bytes From Int/ex Format 

BYTE BIT 
7 I 6 I 5 1 4 l 3 I 2 I 1 I 0 

0 CYLINDER NUMBER (MSB) 

2 CYLINDER NUMBER (LSB 

3 HEAD NUMBER 

OOh 

4 BYTES FROM INDEX (MSB) 
. 

7 BYTES FROM INDEX (LSB) 
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6.8.16 

6.8.17 

SEND DIAGNOSTIC (Opcode=1 Oh) 

The SEND DIAGNOSTIC command, shown in Table 6-79, makes the drive perform 
diagnostic tests on itsel£ 

Table 6-79 SEND DIAGNOSTIC Command 

BYTE BIT 

0 

1 

2 

3 

4 

5 

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

OPCODE=1Dh 

LUN=O I PF=O I R=O I ST =1 I 00=0 I UO=O 

RESERVED=O 

PARAMETER LIST LENGTH=O (MSB) 

PARAMETER LIST LENGTH=O (LSB) 

VU=O I RESERVED=O I F=O I L=O 

If the self test successfully passes, the command concludes with GOOD status; otherwise, 
CHECK CONDITION status is issued with the sense key set to HARDWARE ERROR. 

READ CAPACITY (Opcode=25h) 

The READ CAPACITY command, shown in Table 6-80, allows the initiator to gain access to 
information regarding the drive's capacity. 

6.8.17.1 · Command Structure 

Table 6-80 READ CAPACITY Command 

BYTE BIT 
7 1 6 l 5 1 4 l 3 1 2 l 1 0 

0 OPCODE=25h 

1 LUN=O 1 RESERVED=O RA=O 

2 LBA(MSB) 

3 LBA 

4 LBA 

5 LBA(LSB) 

6 RESERVED=O 

7 RESERVED=O 

8 RESERVED=O PMI 

9 VU=O l RESERVED=O l F=O L=O 
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SCSI Description 

PMl-PARTIAL MEDIUM INDICATOR (Byte 8, Bit 0) 

When PMI is one, the drive returns the LBA and block length, in bytes, of the logical block after 
which a substantial delay in data transfer will occur. The LBA returned is greater than or equal 
to the LBA specified in the Command Descriptor Block (COB). 

When PMI is zero, the drive reports the last logical block's LBA and block length. 

LBA (Bytes 2·5) 

If the partial medium indicator bit is one, this field should contain the LBA from which the drive 
will measure the data transfer delay. If the partial medium indicator bit is zero, the initiator must 
set this fidd to zero. If this parameter reflects a non-zero LBA when PMI is zero, the drive 
terminates the command with CHECK CONDITION status. The sense key is set to ILLEGAL 
REQUEST and the additional sense code is set to INVALID FIELD IN COB. 

READ CAPACITY Data 

The eight bytes of READ CAPACITY data, shown in Table 6-81, are sent during the command's 
DATA IN phase. 

Table 6·81 READ CAPACJ'TY Data 

BYTE BIT 
7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 RETURNED LBA (MSB) 

1 RETURNED LBA 

2 RETURNED LBA 

3 RETURNED LBA (LSB) 

4 BLOCK LENGTH IN BYTES (MSB) 

5 BLOCK LENGTH IN BYTES 

6 BLOCK LENGTH IN BYTES 

7 BLOCK LENGTH IN BYTES (LSB) 
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6.8.18 READ EXTENDED (Opcode=28h) 

The READ EXTENDED command, shown in Table 6-82, requests that the drive transfer data 
to the initiator from the disk. 

Table 6-82 READ EXTENDED Command 

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

0 OPCODE=28h 

1 LUN=O l DP=O l FA=O l RESERVED=O I RA=O 

2 LBA (MSB) 

3 LBA 

4 LBA 

5 LBA (LSB) 

6 RESERVED=O 

7 TRANSFER LENGTH (MSB) 

8 TRANSFER LENGTH (LSB) 

9 VU=O l RESERVED=O l F=O I L=O 

LBA (Bytes 2-5) 

This parameter tells the drive the logical block to start reading from. 

TRANSFER LENGTH (Bytes 7&8) 

The drive reads contiguous logical blocks, starting with the logical block whose LBA matches the 
LBA in the Command Descriptor Block (COB), until the number read equals the transfer length. 
A transfer length of zero results in no data being transferred. 
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SCSI Description 

WRITE EXTENDED (Opcode=2Ah) 

The WRITE EXTENDED command, shown in Table 6-83, instructs the drive to write the data 
transferred by the initiator to the disk. 

Table 6-83 WRITE EXTENDED Command 

BYTE BIT 
7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 OPCODE=2Ah 

1 LUN=O I DP=O I FA=O I RESERVED=O I RA=O 

2 LBA(MSB) 

3 LBA 

4 LBA 

5 LBA(LSB) 

6 RESERVED=O 

7 TRANSFER LENGTH (MSB) 

8 TRANSFER LENGTH (LSB) 

9 VU=O l RESERVED=O l F=O l L=O 

LBA (Bytes 2·5) 

This parameter identifies the logical block at which to begin writing. 

TRANSFER LENGTH (Bytes 7&8) 

The drive writes the transferred data to the disk, starting at the logical block whose LBA matches 
the LBA in the Command Descriptor Block (COB), until the number of contiguous logical 
blocks written equals the transfer length. A. transfer length of zero results in no Oa.ta being 
transferred. 
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6.8.20 . SEEK EXTENDED (Opcode=2Bh) 

The SEEK EXTENDED command, shown in Table 6-84, communicates to the drive that it 
should seek to the LBA specified. 

Table 6-84 SEEK EXJ"ENDED Command 

BYTE BIT 
7 l 6 l 5 1 4 1 3 I 2 I 1 I 0 

0 OPCODE=2Bh 

1 LUN=O l RESERVED=O 

2 LBA (MSB) 

3 LBA 

4 LBA 

5 LBA(LSB) 

6 RESERVED=O 

7 RESERVED=O 

8 RESERVED=O 

9 VU=O l RESERVED=O l F=O l L=O 

LBA (Bytes 2-5) 

This parameter identifies the logical block, from which to calculate the cylinder and head, used 
by the drive to position the actuator. 
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SCSI Description 

WRITE AND VERIFY (Opcode=2Eh) 

The WRITE AND VERIFY command, shown in Table 6-85, instructs the drive to write the data 
transferred by the initiator to the disk, and then verify that the data was written correctly. A 
medium verification is performed with no data comparison. The verification process reads the 
data written, checks this data against the ECC bytes read, and then transfers either GOOD or 
CHECK CONDITION status to the initiator. 

Table 6-85 WRITE AND VERIFY Command 

BYTE BIT 
7 1 6 1 5 l 4 1 3 l 2 l 1 I 0 

0 OPCODE=2Eh 

1 LUN=O l DP=O l R=O l R=O l BC=O l RA=O 

2 LBA (MSB) 

3 LBA 

4 LBA 

5 LBA (LSB) 

6 RESERVED=O 

7 TRANSFER LENGTH (MSB) 

8 TRANSFER LENGTH (LSB) 

9 VU=O I RESERVED=O l F=O 1 L=O 

LBA (Bytes 2·5) 

This parameter identifies the logical block at which to begin writing. It also is the address of the 
first logical block read and verified during the verification process. 

TRANSFER LENGTH (Bytes 7 &8} 

The drive writes the transferred data to the disk, starting at the logical block whose LBA matches 
the LBA in the Command Descriptor Block (COB), until the number of contiguous logical 
blocks written equals the transfer length. It then goes back and reads the data written to the disk, 
verifying that it is correct. The drive verifies logical blocks until the number of contiguous logical 
blocks verified equals the transfer length. A transfer length of zero results in no data being 
transferred. 
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6.8.22 

6.8.23 

VERIFY (Opcode=2Fh) 

The VERIFY command, shown in Table 6-86, makes the drive check the data written on the 
disk. A medium verification is performed with no data comparison. The verification process reads 
the data written, checks this data against the ECC bytes read, and then transfers either GOOD 
or CHECK CONDmON status to the initiator. 

Table 6-86 VERIFY Command 

BYTE BIT 
7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 OPCODE=2Fh 

1 LUN::O l DP=O l R::O 1 R::O 1 BC=O l RA=O 

2 LBA (MSB) 

3 LBA 

4 LBA 

5 LBA(LSB) 

6 RESERVED=O 

7 TRANSFER LENGTH (MSB) 

8 TRANSFER LENGTH (LSB) 

9 VU::O 1 RESERVED=O 1 F=O l L=O 

LBA (Bytes 2-5) 

This parameter is the address of the first logical block read and verified during the verification 
process. 

VERIFICATION LENGTH (Bytes 7&8) 

The drive reads the data on the disk, starting at the logical block whose LBA matches the LBA in 
the Command Descriptor Block (COB), verifying that it is correct. The drive verifies logical 
blocks until the numDer of contiguous logical bloeks verified equals the verification length. A 
verification length of zero results in no verify operation. 

SYNC CACHE (Opcode=35h) 

Information not yet available. 
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6.8.24 

6.8.24.1 

SCSI Description 

READ DEFECT DATA (Opcode=37h) 

The READ DEFECT DATA command, shown in Table 6-87, requests that the drive transfer 
the media-defect data to the initiator. 

Command Structure 

Table 6-87 READ DEFECT DATA Command 

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

0 OPCODE=37h 

1 LUN=O RESERVED=O 

2 RESERVED=O PLST l GLST 1 DEFECT LIST FORMAT 

3 RESERVED=O 

4 RESERVED=O 

5 RESERVED=O 

6 RESERVED=O 

7 ALLOCATION LENGTH (MSB) 

8 ALLOCATION LENGTH (LSB) 

9 VU=O l RESERVED=O l F=O 1 L=O 

P LST-PRIMARY LIST (Byte 2, Bit 4) 

When P LST is one, the drive returns the primary list of defects as part of the defect data. When 
P LST is zero, the drive excludes the Primary List from the defect data sent to the initiator. 

The primary list of defects, also called the P LIST, is a record of defective sectors found on the 
medium at the factory, before the drive was shipped. 

G LST-GROWN LIST (Byte 2, Bit 3) 

When G LST is one, the drive returns the grown defect list as part of the defect data. When 
G LST is zero, the drive excludes the Grown List from the defect data sent to the initiator. 

The grown defect list, also called the G LIST, is a record of defective sectors found on the 
medium during the drive's operation. 

Note: If both P LST and G LST are one, the drive returns both lists, with the 
primary list of defects preceding the grown defect list. If both P LST and 
G LST are zero, the drive sends only the defect data header. 

DEFECT LIST FORMAT (Byte 2, Bits 2·0} 

This field is used by the initiator to indicate to the drive the preferred format for the defect list. 
If the initiator requests a format not supported by the drive, the drive will default to Physical 
Sector Format for the returned defect data. The command completes with CHECK 
CONDITION status. The sense key is set to RECOVERED ERROR and the additional sense 
code is set to REQUESTED FORMAT NOT AVAIIABLE. 
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6.8.24.2 

The drive supportS two defect data formats: 

• Physical Sector Format (IOlb) 
This format returns the cylinder, head, and sector of the media 
defect. 

• Bytes Offset from Index Format (lOOb) 
This format reports the media defect in terms of its cylinder 
and head, and the number of bytes from the index to the 
defect. The offset number given is the first byte of the defec­
tive sector. 

ALLOCATION LENGTH (Bytes 7&8) 

This parameter indicates the maximum number of bytes allocated by the initiator for returned 
defect data. Acceptable values are OOh-FFh. The drive completes the DATA IN phase when it has 
transferred to the initiator either the number of bytes speCified by the allocation length or all 
available defect data, whichever is less. 

READ DEFECT DATA Format 

The defect data, shown in Table 6-88, Table 6-89, and Table 6-90, contains a four-byte header, 
followed by a defect list composed of zero or more defect descriptors. Each defect descriptor 
carries the eight-byte location of a media defect. 

Table 6-88 READ DEFECT DATA- Header 

BYTE BIT 
7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 RESERVED=<> 

1 RESERVED=<> I PLSTI GLSTJ DEFECT LIST FORMAT 

2 DEFECT LIST LENGTH (MSB) 

3 DEFECT LIST LENGTH (LSB) 

P LST-PRIMARY LIST (Byte 1, Bit 4) 

A P I.ST of one indicates that the data returned contains the primary list of defects. A P I.ST of 
zero in~cates that the data returned does not contain the Primary List. 

G LST-GROWN LIST (Byte 1, Bit 3) 

A G I.ST of one indicates that the data returned contains the grown defect list. A G LST of zero 
indicates that the data returned does not contain the Grown List. 

DEFECT LIST FORMAT (Byte 1, Bits 2·0) 

This parameter specifies the actual format of the defect list-Physical Sector Format (I 01 b) or 
Bytes Offset from Index Format (lOOb). The defect data is presented in one format only; there 
is no intermixing of Physical Sector Format defect descriptors with Bytes Offset from Index 
defect descriptors. 
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DEFECT LIST LENGTH (Bytes 2&3) 

The drive communicates co the initiator the length of the defect list, in bytes, through the defect 
list length. 

Since the defect list consists entirely of eight-byte block descriptors, chis parameter's value is equal 
to the number of block descriptors times eight. 

If the allocation length is insufficient to allow the transfer of all defect descriptors, the defect list 
length is not adjusted to reflect their truncation. 

Table 6-89 READ DEFECT DATA- Defect Descriptor(s) in Physical Sector Format 

BYTE BIT 
7 l 6 l 5 l 4 I 3 I 2 I 1 I 0 

0 CYLINDER NUMBER (MSB) 

1 CYLINDER NUMBER 

2 CYLINDER NUMBER (LSB) 

3 HEAD NUMBER 

4 SECTOR NUMBER (MSB) 

5 SECTOR NUMBER 

6 SECTOR NUMBER 

7 SECTOR NUMBER (LSB) 

Table 6·90 READ DEFECT DATA - Defect Descriptor(s) in Bytes-Offiet-from-lndex Format 

BYTE BIT 

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

0 CYLINDER NUMBER (MSB) 

1 CYLINDER NUMBER 

2 CYLINDER NUMBER (LSB) 

3 HEAD NUMBER 

4 BYTES OFFSET (MSB) 

5 BYTES OFFSET 

6 BYTES OFFSET 

7 BYTES OFFSET (LSB) 

Grand Prix XP34301/XP32151S 6-101 



SCSI Description 

6.8.25 WRITE BUFFER (Opcode=3Bh) 

The WRITE BUFFER command, shown in Table 6-91, is used in conjunction with the READ 
BUFFER command to test the drive's memory and the integrity of the SCSI bus. This command 
does not alter the media. 

Table 6-91 WRITE BUFFER Commantl 

BYTE BIT 
7 I 6 I 5 I 4 I 3 l 2 I 1 I 0 

0 OPCODE::3Bh 

1 LUN=O I RESERVED=O I MODE 

2 BUFFER ID=O 

3 BUFFER OFFSET (MSB) 

4 BUFFER OFFSET 

5 BUFFER OFFSET (LSB) 

6 PARAMETER LIST LENGTH (MSB) 

7 PARAMETER LIST LENGTH 

8 PARAMETER LIST LENGTH (LSB) 

9 vu::o I RESERVED=O I F=O I L=O 

MODE (Byte 1, Bits 2-0) 

The function of this command and the meaning of the fields within the CDB depend on the 
contents of this field. (See Table 6-92.) In all cases, a DATA OUT phase occurs after the 
requested mode is determined. The use of the DATA OUT phase is mode specific. To determine 
the initiator's role and the meaning of the bytes crossing the bus, the following subsections are 
given. 

Table 6-92 WRITE BUFFER Mode Field 

BIT2 BIT1 BITO MODE 

0 0 0 Combined header and data 

0 0 1 Not supported 
(Vendor unique) 

0 1 0 Data 

0 1 1 Reserved 

1 0 0 Not supported 
(Download microcode) 

1 0 1 Download microcode and save 

1 1 0 Reserved 

1 1 1 Reserved 
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6.8.25.1 

6.8.25.2 

6.8.25.3 

SCSI Description 

Combined Header and Data Mode (OOOb) 

In this mode, a four-byte header that contains all reserved bytes precedes the data to be 
transferred. The drive writes the data supplied by the initiator to its data buffer beginning at the 
buffer's first byte. 

BUFFER ID (Byte 2) 

The initiator must set this field to zero. 

BUFFER OFFSET (Bytes 3-5) 

These bytes are reserved and must be set to zero. 

PARAMETER LIST LENGTH (Bytes 6-8) 

This parameter tells the drive the number of bytes to transfer from the initiator during the DATA 
OUT phase. This number includes four bytes of header, so the data length to be stored in the 
drive's buffer is parameter list length minus four. 

The initiator should ensure that the parameter list length is not greater than four plus the buffer 
capacity. The buffer capacity can be found in the header sent by the drive in response to a READ 
BUFFER command hiving mode=OOOb. Therefore, since the value returned in the header is 
60000h, the maximum parameter list length is 60004h. If the parameter list length exceeds this, 
the drive terminates the command with CHECK CONDITION status. The sense key is set to 
ILLEGAL REQUEST and the additional sense code is set to INVALID FIELD IN CDB. 

Data Mode (010b) 

In this mode, the DATA OUT phase contains buffer data. Data is written to the drive buffer 
starting at the first byte of the specified segment. 

BUFFER ID (Byte 2) 

These bytes are reserved and must be set to zero. 

BUFFER OFFSET (Bytes 3-5) 

This field contains the offset within the buffer at which the write data will be loaded. The number 
must be an even offset. 

PARAMETER LIST LENGTH (Bytes 6-8) 

The parameter list length provides the drive with information regarding the number of bytes to 
transfer from the initiator during the DATA OUT phase. 

The initiator should ensure that the parameter list length does not exceed the capacity of the 
chosen segment. The segment's capacity is available in the READ BUFFER descriptor. If the 
parameter list length specifies a transfer that would exceed the capacity, the drive terminates the 
command with CHECK CONDmON status. The sense key is set to ILLEGAL REQUEST 
and the additional sense code is set to INVALID FIELD IN CDB. 

Download Microcode and Save Mode (101 b) 

In this mode, microcode or control information is transferred to the drive and, if the WRITE 
BUFFER command is comj>leted successfully, saved in a non-volatile memory space. The 
downloaded code is then effective after each power-cycle and RESET condition, until it is 
replaced bv new code in another download microcode and save operation. This mode will operate 
properly if and only if the microcode is provided by Quantum. 

BUFFER ID (Byte 2) 

This field is ignored, and can therefore be set to any value by the initiator. 
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BUFFER OFFSET (Bytes 3-5) 

This field is ignored, and can therefore be set to any value by the initiator. 

PARAMETER LIST LENGTH (Bytes 6-8) 

The initiator must set this field to COOOh for correct operation, because this is the length of the 
Quantum provided microcode. 

When the download microcode and save command has completed successfully, the drive 
generates a UNIT AITENTION condition for all initiators except the one that issued the 
WRITE BUFFER command. 

When reporting the UNIT AITENTION condition, the drive sets the additional sense code to 
TARGET OPERATING CONDITIONS HAVE CHANGED. 
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6.8.26 

SCSI Description 

READ BUFFER (Opcode=3Ch) 

The READ BUFFER command, shown in Table 6-93, is used in conjunction with the WRITE 
BUFFER command to test the drive' s memory, and the integrity of the SCSI bus. This command 
does not alter the media. 

Table 6-93 READ BUFFER Command 

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

0 OPCODE=3Ch 

1 LUN=O l RESERVED=O 1 MODE 

2 BUFFER 10=0 

3 BUFFER OFFSET (MSB) 

4 BUFFER OFFSET 

5 BUFFER OFFSET (LSB) 

6 ALLOCATION LENGTH (MSB) 

7 ALLOCATION LENGTH 

8 ALLOCATION LENGTH (LSB) 

9 VU=O 1 RESERVED=O 1 F=O l L=O 

MODE (Byte 1, Bits 2-0) 

The function of this command and the meaning of the fields within the COB depend on the 
contents of this field (see Table 6-94). 

Table 6-94 READ BUFFER Mode Field 

BIT2 BIT1 BITO MODE 

0 0 0 Combined header and data 

0 0 1 Not supported 
(Vendor unique) 

0 1 0 Data 

0 1 1 Descriptor 

1 0 0 Reserved 

1 0 1 Reserved 

1 1 0 Reserved 

1 1 1 Reserved 

ALLOCATION LENGTH (Bytes 6-8) 

This parameter specifies the maximum number of bytes allocated by the initiator for returned 
READ BUFFER data. Acceptable values are OOOOOOh-FFFFFFh. 
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6.8.26.1 Combined Header And Data Mode (OOOb) 

In this mode, a four-byte header followed by data bytes, from the drive's data buffer, are returned 
to the initiator during the DATA IN phase. The data bytes begin with the first byte of the drive' s 
data buffer and continue to the last b}rte, allocation length permitting. 

BUFFER ID (Byte 2) 

The initiator must set this fidd to zero. 

BUFFER OFFSET (Bytes 3-5) 

The initiator must set this fidd to zero. 

ALLOCATION LENGTH (Bytes 6-8) 

The drive terminates the DATA IN phase when it has transferred to the initiator either the 
allocated number of bytes or all available header and buffer data, whichever is less. 

Table 6-95 RF.AD BUFFER- Header 

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

0 RESERVED=O 

1 BUFFER CAPACITY (MSB) 

2 BUFFER CAPACITY 

3 BUFFER CAPACITY (LSB) 

BUFFER CAPACITY (Bytes 1·3) 

This parameter is the total number of data bytes that the drive's data buffer can retain. This 
number is not reduced to reflect the allocation length, nor is it reduced to reflect the actual 
number of bytes written using the WRITE BUFFER command. 

Following the READ BUFFER header, the drive transfers data from its data buffer. The number 
of data bytes sent after the header either equals the allocation length minus four or 416 kilobytes, 
whichever is less. 

6.8.26.2 Data Mode (010b) 

In this mode, the DATA IN phase contains buffer data. Data is transferred from the drive buffer 
starting at the first byte of the specified segment. 

BUFFER ID (Byte 2) 

These bytes are reserved and must be set to zero. 

BUFFER OFFSET (Bytes 3-5) 

This fidd contains the offset within the buffer at which the write data will be loaded. The number 
must be an even offset. 

ALLOCATION LENGTH (Bytes 6-8) 

The drive terminates the DAT A IN phase when it has transferred to the initiator either the 
allocated number of bytes or all available buffer data from the sdected segment, whichever is less. 
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SCSI Description 

Descriptor (011b) 

In this mode, READ BUFFER descriptor information is returned. The DATA IN phase number 
of bytes does not exceed four. 

BUFFER ID (Byte 2) 

This parameter provides a way for the initiator to access information on each of the buffer's 
segments. The initiator communicates to the drive the desired segment's number by placing it in 
this field. The drive supports only buffer 0. The drive places all zeroes in any other BUFFER ID 
descriptor. 

ALLOCATION LENGTH (Bytes 6·8) 

An allocation length of 4, or greater, is recommended for the Grand PrixXP.34301/XP.321515 
hard disk drive. An allocation length greater than 4 results in the transfer of four bytes. Any value 
less than or equal to 4 causes that number of bytes to be sent. 

Table 6-96 READ BUFFER - Descriptor 

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

0 BUFFER OFFSET =FFh 

1 BUFFER CAPACITY (MSB) 

2 BUFFER CAPACITY 

3 BUFFER CAPACITY (LSB) 

BUFFER OFFSET (Byte 0) 

The drive sets this fidd to 1 to indicate that it suppons even buffer offsets. 

BUFFER CAPACITY (Bytes 1·3) 

This parameter notifies the initiator of the selected segment's size, in bytes. 
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6.8.27 READ LONG (Opcode=3Eh) 

The READ LONG command, shown in Table 6-97, directs the drive to transfer data to the 
initiator. The total data transferred is 526 bytes, composed of 512 data bytes, 2 cross check bytes, 
and 12 ECC bytes, in that order. The logical block is read without any correction made by the 
drive. 

Table 6-97 READ LONG Command 

BYTE BIT 
7 1 6 l 5 l 4 l 3 l 2 l 1 1 0 

0 OPCODE=3Eh 

1 LUN=O l RESERVED=O l CT=O l RA=O 

2 LBA (MSB) 

3 LBA 

4 LBA 

5 LBA(LSB) 

6 RESERVED=O 

7 BYTE TRANSFER LENGTH (MSB) 

8 BYTE TRANSFER LENGTH (LSB) 

9 VU=O I RESERVED=O I F=O I L=O 

LBA (Bytes 2-5) 

This parameter is the LBA of the data sector read. 

BYTE TRANSFER LENGTH (Bytes 7&8) 

This parameter specifies the number of bytes to be transferred from the drive to the initiator. If 
the bytes are set to zero, no bytes are transferred. If the bytes are set to 526 (20Eh), for example, 
then that number of bytes are transferred. If this fidd is set to an illegal value, the drive terminates 
the command with CHECK CONDITION status. The sense key is set to ILLEGAL REQUEST 
and the additional sense code is set to INVALID FIELD IN CDB. The sense data's information 
fidd is set to the difference of the requested length minus 526 bytes (for this example). Negative 
values are indicated by two's complement notation. 

6-108 Grand Prix XP34301/XP32151S 



6.8.28 

6.8.29 

SCSI Description 

WRITE LONG (Opcode=3Fh) 

The WRITE LONG command, shown in Table 6-98, directs the drive to write the data 
transferred by the initiator to the disk. The total data transferred is 526 bytes, composed of 512 
data bytes, 2 cross check bytes, and 12 ECC bytes, in that order. 

Table 6-98 WRITE LONG Command 

BYTE BIT 
7 l 6 l 5 l 4 l 3 I 2 I 1 I 0 

0 OPCODE=3Fh 

1 LUN=O I RESERVED=O I RA=O 

2 LBA(MSB) 

3 LBA 

4 LBA 

5 LBA(LSB) 

6 RESERVED=O 

7 BYTE TRANSFER LENGTH (MSB) 

8 BYTE TRANSFER LENGTH (LSB) 

9 VU=O l RESERVED=O I F=O I L=O 

LBA (Bytes 2-5) 

This parameter is the LBA of the data sector written. 

BYTE TRANSFER LENGTH (Bytes 7&8) 

This parameter specifies the number of bytes to be transferred from the drive to the initiator. If 
the bytes are set to zero, no bytes are transferred. If the bytes are set to 526 (20Eh), for example, 
then that number of bytes are transferred. If this field is set to an illegal value, the drive terminates 
the command with CHECK CONDITION status. The sense key is set i:o ILLEGAL REQUEST 
and the additional sense code is set to INVALID FIELD IN COB. The sense data's information 
field is set to the difference of the requested length minus 526 bytes (for this example). Negative 
values are indicated by two's complement notation. 

CHANGE DEF (Opcode = 40h) 

Information not yet available. 
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6.8.30 LOG SELECT (Opcode = 4Ch) 

The error logging of the drive supports SCSI LOG SELECT (4Ch). The LOG SELECT 
command, shown in Table 6-99, provides a means for the initiator to manage statistical 
information maintained by the device about the device or its logical units. Targets that 
implement the LOG SELECT command also implement the LOG SENSE command. 
Structures in the form oflog parameters within log pages are defined as a way to manage the log 
data. The LOG SELECT command provides for sendfug zero or more log pages during a DATA 
OUT phase. 

Table 6-99 LOG SELECT -Command 

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

0 OPCODE=4Ch 

1 LUN I RESERVED=O I PCR I SP 

2 PC 1 RESERVED=O 

3 RESERVED=O 

4 RESERVED=O 

5 RESERVED=O 

6 RESERVED=O 

7 MSB PARAMETER LIST LENGTH 

8 PARAMETER LIST LENGTH LSB 

9 CONTROL 

SP (Byte 0, Bit 0) 

A save parameters (SP) bit of one indicates that after performing the specified LOG SELECT 
operation the target saves to non-volatile memory all parameters identified as savable by the OS 
bit in the log page. A SP bit of zero specifies that parameters shall not be saved. 

PCR (Byte O, Bit 1) 

A parameter code reset (PCR) bit of one and a parameter list length of zero causes all 
implemented parameters to be set to the target-defined default values (e.g., zero). If the PCR bit 
is one and a die parameter list length is greater than zero the command is terminated with 
CHECK CONDITION status. Tli.e sense key is set to ILLEGAL REQUEST and the additional 
sense code is set to INVALID FIELD IN CDB. A PCR bit of zero specifies that the log 
parameters are not to be reset. 

Saving oflog parameters is optional and indicated for each log parameter by the OS bit in the 
page. Log parameters may bC saved at vendor-specific times sul:iject to the TSD bit in the log 
parameter. If the target does not implement saved parameters for any log parameter and the SP 
bit is set to one, the command is terminated with CHECK CONDITION status. The sense key 
is set to ILLEGAL REQUEST, and the additional sense code set to INVALID FIELD IN COB. 

It is not an error to set the SP bit to one and to set the OS bit of a log parameter to one. In this 
case, the parameter value for that log parameter is not saved. 
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PC (Byte 2, Bits 7-6) 

The page control (PC) field defines the type of parameter values to be selected. The page control 
field is Clefined in Table 6-100. 

Table 6-100 Page Control Field 

Type LOG SELECT Parameter Values LOG SENSE Parameter Values 

OOb Current Threshold Values Threshold Values 

01b Current Cumulative Values Cumulative Values 

10b Default Threshold Values Default Threshold Values 

11b Default Cumulative Values Default Cumulative Values 

The current cumulative values may be updated by the ~t or by the initiator using the LOG 
SELECT command to reflect the cumulative number of events experienced by the target. Fields 
in the parameter control byte of each log parameter control the updating and saving of the 
current cumulative parameters. 

The target sets the current threshold ~eters to the default threshold values in response to a 
LOG SELECT command with the PC field set to 1 Ob and the parameter list length field set to 
zero. 

The target sets all cumulative parameters to their default values in response to a LOG SELECT 
command with the PC field set to 11 b and the parameter list length field set to zero. 

The current threshold value can only be modified by the initiator via the LOG SELECT 
command. If the initiator attempts to change current threshold values that are not available or 
not implemented for that log parameter, then the target shall terminate the LOG SELECT 
command with CHECK CONDITION status, the sense key set to ILLEGAL REQUEST, and 
the additional sense code set to INVALID FIELD IN PARAMETER LIST. The saving of 
current threshold parameters and the criteria for the current threshold being met are controlled 
by bits in the parameter control byte. 

The ~arameter list length field specifies the length in bytes of th~_parameter list that shall be 
transferred from the initiator to the target during the DATA OUT phase. A parameter list length 
of zero indicates that no pages are transferred. This condition is not to be considered an error. If 
·the initiator sends page codes or parameter codes within the parameter list that are reserved or 
not implemented by the target, the target terminates the LOG SELECT command with CHECK 
CONDITION status. The sense key is set to ILLEGAL REQUEST and the additional sense 
code set to INVALID FIELD INPARAMETER LIST. 

If a parameter list length results in the truncation of any log parameter, the target terminates the 
command with CHECK CONDITION status. The sense l.Cey shall be set to ILLEGAL 
REQUEST and the additional sense code set to INVALID FIELD IN COB. 

The initiator should send pages in ascending order by page code value if multiple pages are sent 
during a DATA OUT phaSe. If multiple log parameters within a page are sent during the DATA 
0 UT phase then they should be sent in ascending order by parameter code value. The target shall 
return CHECK CONDITION status if the initiator sends pages out of order or parameter codes 
out of order. The sense key is set to ILLEGAL REQUEST and the additional sense code set to 
INVALID FIELD IN PARAMETER LIST. 
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The target may provide independent sets of log parameters for each logical unit or for each 
combination oflogical units and initiators. If the targe! does not support independent sets oflog 
parameters and any log parameters are changed that affect other initiators, then the target 
generates a unit attention condition for all initiators except the one that issued the LOG SELECT 
command. This unit attention condition is returned with an additional sense code of LOG 
PARAMETERS CHANGED. 

If the initiator sends a log parameter that is not supported by the target, the target terminates the 
command with CHECK CONDffiON status, sets the sense key to ILLEGAL REQUEST, and 
sets the additional sense code to INVALID FIELD IN PARAMETER LIST. 

6.8.30.1 Log Page Code Assignments 

The page code assignments for the log pages are given in Table 6-101. 

Table 6·101 Log Page Code Assignments 

Page Code Description 

OOh Supported log pages 

01h Buffer overrun/underrun page 

02h Error counter page (write) page 

03h Error counter page (read) page 

04h Error counter page (verify) page 

05h Error counter page (verify) page 

06h Non-medium error page 

07h Last n error events page 

08h • 2Fh Reserved 

30h -3Eh Vendor-specific pages 

3Fh Reserved 

The drive supports the following log pages: Oh, 2h, 3h, 5h, 6h, and Sh. Log page Sh is a vendor­
specific page for power-on hours. 

The parameter codes for error counter pages are as shown in Table 6-102. 
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Table 6-102 Parameter Codes for Error Counter Pages 

Parameter Code Description 

OOOOh Errors corrected without substantial delay 

0001h Errors corrected with possible delays 

0002h Total (e.g., rewrites or rereads) 

0003h Total errors corrected 

0004h Total times correction algorithm processed 

0005h Total bytes processed 

0006h Total uncorrected errors 

0007h - 7FFFh Reserved 

8000h - FFFFh Vendor-specific 

For error counter page 2 (write page), Grand Prix supports parameter codes OOOlh through 
0006h. For error counter page 3 (read page), and page 5 (error page), Grand Prix XP34301/ 
XP32151S supports parameter codes OOOOh throUgli 0006h. For page 6, Grand PrixXP34301/ 
XP32151S supports parameter code OOOOh {non-medium error count). For page 8, Grand Prix 
XP34301/XP32151S suppons parameter code OOOOh (power-on hour count). 

The definition for error counter pages for Grand Prix is as shown in Table 6-102. 

Table 6-103 Error Counter Page Definition 

Parameter Code Description 

OOOOh For read and verify pages error recovered by on-the-fly ECC. 
No meaning for write page. 

0001h For read and verify pages, error recovered by ECC (not on-the-fly ECC). 
For write page, error recovered by write fault retry. 

0002h For read and verify pages error recovered by not any kind of ECC. 
For write page, error recovered not by write fault retry. 

0003h For read and verify pages, sum of parameter codes o, 1, and 2. 
For write page, sum of parameter codes 1 and 2. 

0004h For read and verify pages, total number of times ECC or retries were used 
on any read or verify errors. 
For write page, total number of retries during a write process (not including 
write fault retry). 

0005h For read and verify pages, total number of data bytes read from the disk or 
verified. 
For write page, total number of data bytes written to the disk. 

0006h Total uncorrected errors. 

The parameter control byte fields are DU (disable update}, OS (disable save), TSD {target save 
disable}, ETC (enable threshold comparison}, TMC (threshold met criteria}, and LP {list 
parameter). The drive supports all but the LP field. 
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6.8.31 LOG SENSE (Opcode = 4Dh) 

The LOG SENSE command, shown in Table 6-104, provides a means for the initiator to retrieve 
statistical information maintained by the device about the device or its logical units. It is a 
complementary command to the LOG SELECT command. 

Table 6-104 LOG SENSE Comm4nd 

BYTE BIT 
7 I 6 I 5 I 4 I 3 l 2 I 1 I 0 

0 OPCODE=4Dh 

1 LUN l RESERVED=O 1 PPC l SP 

2 PC I PAGE CODE 

3 RESERVED=<> 

4 RESERVED=<> 

5 MSB PARAMETER POINTER 

6 PARAMETER POINTER LSB 

7 MSB ALLOCATION LENGTH 

8 ALLOCATION LENGTH LSB 

9 CONTROL 

SP (Byte 0, Bit 0) 

Saving parameters is an optional function of the LOG SENSE command. If the target does not 
implement saving log parameters and if the save parameters (SP) bit is one, then the target returns 
CHECK CONDITION status, sets the sense ltey to ILLEGAL REQUEST, and sets the 
additional sense code to INVALID FIELD IN CDB. 

A SP bit of zero indicates the target shall perform the specified LOG SENSE command and shall 
not save any log parameters. If saving log parameters IS implemented, a SP bit of one indicates 
that the target shall perform the specified LOG SENSE command and shall save all log 
parameters identifie<l as savable by the DS bit (7.3.2) to a non-volatile vendor-specific location. 

PPC (Byte O, Bit 1) 

The parameter pointer control (PPC) bit controls the type of parameters requested from the 
target, as follows: 

1. A PPC bit of one indicates that the target must return a log page with parameter code 
values which have changed since the last LOG SELECT or LOG SENSE command. 
The target returns only those parameter codes following the parameter pointer field. 
Currently, this is not supported. 

2. A PPC bit of zero indicates that the log parameter requested from the target begin 
with the parameter code specified in the parameter pointer field and return the number 
of bytes specified by the allocation length field in ascending order of parameter codes 
from the specified log page. A PPC bit of zero and a parameter pointer field of zero 
causes all available log parameters for the specified log page to be returned to the 
initiator subject to the specified allocation length. 
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PAGE CODE (Byte 2, Bits 5·0) 

The page code field identifies which page of data is being requested. If the page code is reserved 
or not implemented, the target terminates the command with CHECK CONDITION status. 
The sense key is be set to IILEGAL REQUEST with the additional sense code set to INVALID 
FIELD IN COB. 

PC (Byte 2, Bits 7-6) 

The page control (PC) field defines the type of parameter values to be selected. The parameter 
values returned by a LOG SENSE command are determined as follows: 

1. The specified parameter values at the last update (in response to a LOG SELECT or 
LOG SENSE command or done automatically by the target for cumulative values). 

2. The saved values if an update has not occurred since the last power-on, hard RESET 
condition, or BUS DEVICE RESET message and saved parameters are implemented. 

3. The default values if an update has not occurred since the last power- on, hard RESET 
condition, or BUS DEVICE RESET message and saved values are not available or not 
implemented. 

PARAMETER POINTER (Bytes 6·7) 

The parameter pointer field allows the initiator to request parameter data beginning from a 
specific parameter code to the maximum allocation lenitth or the maximum parameter code 
supponCd by the target, whichever is less. If the value o( the parameter pointer field is larger than 
the largest available parameter code that can be returned by the target on the specified page, the 
target terminates the command with CHECK CONDITION status. The sense key is set to 
IllEGAL REQUEST and the additional sense code is set to INVALID FIELD IN COB. 

Log parameters within the specified log page are transferred in ascending order according to 
parameter code. 
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6.8.32 LOG PAGE CONTENTS 

6.8.32.1 Page Oh-Supported Log Pages 

Table 6-105 Page Oh-Supported Log Pages 

BYTE BIT 
7 1 6 1 5 l 4 l 3 1 2 I 1 1 

0 OOh-PAGE CODE 0 

1 OOh-RESERVED 

2 OOh-PAGE LENGTH (MSB) 

3 06h-PAGE LENGTH (LSB) 

4 OOh-SUPPORTED PAGE 0 

5 02h-SUPPORTED PAGE 2 

6 03h-SUPPORTED PAGE 3 

7 05h-SUPPORTED PAGE 5 

8 06h-SUPPORTED PAGE 6 

9 08h-SUPPORTED PAGE 8 

6.8.32.2 Page 2h-Error Counter Page for Write Errors (Default Threshold) 
Table 6-106 Page 2h--Error Counter Page for Write Errors (Default Threshold) 

BYTE BIT 
7 I 6 I 5 I 4 I 3 I 2 I 1 I 

0 02h-Page Code 2 

1 Ooh-Reserved 

2 OOh-Page Length (MSB) 

3 31 h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 01 h-Parameter Code (LSB) 

6 04h-Parameter Code 1 Parameter Control Byte Fields 

7 03h-Parameter Length 

8 OFFh-Parameter code 1 default threshold parameter values (MSB) 

9 OFFh-Parameter code 1 default threshold parameter values 

10 OFFh-Parameter code 1 default threshold parameter values (LSB) 

11 OOh-Parameter Code (MSB) 

12 02h-Parameter Code (LSB) 

13 04h-Parameter Code 2 Parameter Control Byte Fields 

14 03h-Parameter length 

15 OFFh-Parameter code 2 default threshold parameter values (MSB) 

16 OFFh-Parameter code 2 default threshold parameter values 

17 OFFh-Parameter code 2 default threshold parameter values (LSB) 
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Table 6-106 Page 2h-E"or Counter Page for Write E"ors (Default Threshold) (Continued) 

18 OOh-Parameter code (MSB) 

19 03h-Parameter code (LSB) 

20 04h-Parameter code 3 parameter control byte fields 

21 04h-Parameter length 

22 OFFh-Parameter code 3 default threshold parameter values (MSB) 

23 OFFh-Parameter code 3 default threshold parameter values 

24 OFFh-Parameter code 3 default threshold parameter values 

25 OFFh-Parameter code 3 default threshold parameter values (LSB) 

26 ooh-Parameter code (MSB) 

27 04h-Parameter code (LSB) 

28 04h-Parameter code 4 parameter control byte fields 

29 04h-Parameter length 

30 OFFh-Parameter code 4 default threshold parameter values (MSB) 

31 OFFh-Parameter code 4 default threshold parameter values 

32 OFFh-Parameter code 4 default threshold parameter values 

33 OFFh-Parameter code 4 default threshold parameter values (LSB) 

34 OOh-Parameter code (MSB) 

35 05h-Parameter code (LSB) 

36 04h-Parameter code 5 parameter control byte fields 

37 08h-Parameter length 

38 OFFh-Parameter code 5 default threshold parameter values (MSB) 

39 OFFh-Parameter code 5 default threshold parameter values 

40 OFFh-Parameter code 5 default threshold parameter values 

41 OFFh-Parameter code 5 default threshold parameter values 

42 OFFh-Parameter code 5 default threshold parameter values 

43 OFFh-Parameter code 5 default threshold parameter values 

44 OFFh-Parameter code 5 default threshold parameter values 

45 OFFh-Parameter code 5 default threshold parameter values (LSB) 

46 OOh-Parameter code (MSB) 

47 06h-Parameter code (LSB) 

48 04h-Parameter code 6 parameter control byte fields 

49 03h-Parameter length 

50 FFh-Parameter code 6 default threshold parameter values (MSB) 

51 FFh-Parameter code 6 default threshold parameter values 

52 FFh-Parameter code 6 default threshold parameter values (LSB) 
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6.8.32.3 Page 2h-Error Counter Page for Write Errors (Default Cumulative) 

Table 6-107 Page 2~Error Counter Page for Write Errors (Default Cumulative) 

BYTE BIT 
7 I 6 I 5 I 4 1 3 I 2 1 1 I 

0 02h-Page Code 2 

1 OOh-Reserved 

2 OOh-Page Length (MSB) 

3 31 h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 01 h-Parameter Code (LSB) 

6 04h-Parameter Code 1 Parameter Control Byte Fields 

7 03h-Parameter Length 

8 OOh-Parameter code 1 default threshold parameter values (MSB) 

9 ooh-Parameter code 1 default threshold parameter values 

10 Ooh-Parameter code 1 default threshold parameter values (LSB) 

11 Ooh-Parameter Code (MSB) 

12 02h-Parameter Code (LSB) 

13 04h-Parameter Code 2 Parameter Control Byte Fields 

14 03h-Parameter length 

15 ooh-Parameter code 2 default threshold parameter values (MSB) 

16 ooh-Parameter code 2 default threshold parameter values 

17 ooh-Parameter code 2 default threshold parameter values (LSB) 

18 ooh-Parameter code (MSB) 

19 03h-Parameter code (LSB) 

20 04h-Parameter code 3 parameter control byte fields 

21 04h-Parameter length 

22 ooh-Parameter code 3 default threshold parameter values (MSB) 

23 OOh-Parameter code 3 default threshold parameter values 

24 OOh-Parameter code 3 default threshold parameter values 

25 ooh-Parameter code 3 default threshold parameter values (LSB) 

26 ooh-Parameter code (MSB) 

27 04h-Parameter code (LSB) 

28 04h-Parameter code 4 parameter control byte fields 

29 04h-Parameter length 

30 ooh-Parameter code 4 default threshold parameter values (MSB) 

31 ooh-Parameter code 4 default threshold parameter values 

32 ooh-Parameter code 4 default threshold parameter values 

33 ooh-Parameter code 4 default threshold parameter values (LSB) 

34 ooh-Parameter code (MSB) 

35 05h-Parameter code (LSB) 

36 04h-Parameter code 5 parameter control byte fields 

37 08h-Parameter length 

6-118 Grand Prix XP34301/XP32151S 

0 



SCSI Description 

Table 6-107 Page 2h-Error Counter Page for Write Errors (Default Cumulative) (Continued) 

38 OOh-Parameter code 5 default threshold parameter values (MSB) 

39 OOh-Parameter code 5 default threshold parameter values 

40 OOh-Parameter code 5 default threshold parameter values 

41 ooh-Parameter code 5 default threshold parameter values 

42 OOh-Parameter code 5 default threshold parameter values 

43 ooh-Parameter code 5 default threshold parameter values 

44 OOh-Parameter code 5 default threshold parameter values 

45 OOh-Parameter code 5 default threshold parameter values (LSB) 

46 OOh-Parameter code (MSB) 

47 06h-Parameter code (LSB) 

48 04h-Parameter code 6 parameter control byte fields 

49 03h-Parameter length 

50 OOh-Parameter code 6 default threshold parameter values (MSB) 

51 OOh-Parameter code 6 default threshold parameter values 

52 OOh-Parameter code 6 default threshold parameter values (LSB) 
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6.8.32.4 Page 311-Error Counter Page for Read Errors (Default Threshold) 

Table 6-108 Page 3h-Error Counter Page for Rellli Errors (Default Threshold) 

BYTE BIT 
7 l 6 I 5 I 4 I 3 I 2 1 1 1 

0 03h-Page Code 3 

1 OOh-Reserved 

2 OOh-Page Length (MSB) 

3 38h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 OOh-Parameter Code (LSB) 

6 04h-Parameter Code 0 Parameter Control Byte Fields 

7 03h-Pararneter Length 

8 OFFh-Parameter code o default threshold parameter values (MSB) 

9 OFFh-Parameter code 0 default threshold parameter values 

10 OFFh-Parameter code 0 default threshold parameter values (LSB) 

11 OOh-Parameter Code (MSB) 

12 01 h-Parameter Code (LSB) 

13 04h-Pararneter Code 1 Parameter Control Byte Fields 

14 03h-Parameter length 

15 OFFh-Parameter code 1 default threshold parameter values (MSB) 

16 OFFh-Parameter code 1 default threshold parameter values 

17 OFFh-Parameter code 1 default threshold parameter values (LSB) 

18 OOh-Parameter code (MSB) 

19 02h-Parameter code (LSB) 

20 04h-Parameter code 2 parameter control byte fields 

21 03h-Parameter length 

22 OFFh-Parameter code 2 default threshold parameter values (MSB) 

23 OFFh-Parameter code 2 default threshold parameter values 

24 OFFh-Parameter code 2 default threshold parameter values (LSB) 

25 OOh-Parameter code (MSB) 

26 03h-Parameter code (LSB) 

27 04h-Parameter code 3 parameter control byte fields 

28 04h-Parameter length 

29 OFFh-Parameter code 3 default threshold parameter values (MSB) 

30 OFFh-Parameter code 3 default threshold parameter values 

31 OFFh-Parameter code 3 default threshold parameter values 

32 OFFh-Parameter code 3 default threshold parameter values (LSB) 

33 OOh-Parameter code (MSB) 

34 04h-Parameter code (LSB) 

35 04h-Parameter code 4 parameter control byte fields 

36 04h-Parameter length 

37 OFFh-Parameter code 4 default threshold parameter values (MSB) 
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Table 6-108 Page 3h-Error Counter Page for Read Errors (Default Threshold) (Continued) 

38 OFFh-Parameter code 4 default threshold parameter values 

39 OFFh-Parameter code 4 default threshold parameter values 

40 OFFh-Parameter code 4 default threshold parameter values (LSB} 

41 ooh-Parameter code (MSB} 

42 05h-Parameter code (LSB} 

43 04h-Parameter code 5 parameter control byte fields 

44 08h-Parameter length 

45 FFh-Parameter code 5 default threshold parameter values (MSB} 

46 FFh-Parameter code 5 default threshold parameter values 

47 FFh-Parameter code 5 default threshold parameter values 

48 FFh-Parameter code 5 default threshold parameter values 

49 FFh-Parameter code 5 default threshold parameter values 

50 FFh-Parameter code 5 default threshold parameter values 

51 FFh-Parameter code 5 default threshold parameter values 

52 FFh-Parameter code 5 default threshold parameter values (LSB} 

53 ooh-Parameter code (MSB} 

54 06h-Parameter code (LSB} 

55 04h-Parameter code 6 parameter control byte fields 

56 03h-Parameter length 

57 FFh-Parameter code 6 default threshold parameter values (MSB) 

58 FFh-Parameter code 6 default threshold parameter values 

59 FFh-Parameter code 6 default threshold parameter values (LSB} 
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6.8.32.5 Page 3h-Error Counter Page for Read Errors (Default Cumulative) 
Table 6-109 Page 3h-Error Counter Page for Read Errors (Default Cumulative) 

BYTE BIT 
7 l 6 I 5 I 4 I 3 I 2 I 1 l 

0 03h-Page Code 3 

1 OOh-Reserved 

2 OOh-Page Length (MSB) 

3 38h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 OOh-Parameter Code (LSB) 

6 04h-Parameter Code O Parameter Control Byte Fields 

7 03h-Parameter Length 

8 ooh-Parameter code O default threshold parameter values (MSB) 
9 OOh-Parameter code O default threshold parameter values 

10 OOh-Parameter code 0 default threshold parameter values (LSB) 

11 OOh-Parameter Code (MSB) 
12 01 h-Parameter Code (LSB) 
13 04h-Parameter Code 1 Parameter Control Byte Fields 
14 03h-Parameter length 
15 OOh-Parameter code 1 default threshold parameter values (MSB) 
16 OOh-Parameter code 1 default threshold parameter values 

17 ooh-Parameter code 1 default threshold parameter values (LSB) 

18 OOh-Parameter code (MSB) 
19 02h-Parameter code (LSB) 
20 04h-Parameter code 2 parameter control byte fields 
21 03h-Parameter length 

22 ooh-Parameter code 2 default threshold parameter values (MSB) 
23 OOh-Parameter code 2 default threshold parameter values 
24 OOh-Parameter code 2 default threshold parameter values (LSB) 
25 ooh-Parameter code (MSB) 

26 03h-Parameter code {LSB) 
27 04h-Parameter code 3 parameter control byte fields 
28 04h-Parameter length 
29 OOh-Parameter code 3 default threshold parameter values (MSB) 

30 OOh-Parameter code 3 default threshold parameter values 
31 OOh-Parameter code 3 default threshold parameter values 
32 OOh-Parameter code 3 default threshold parameter values {LSB) 
33 OOh-Parameter code (MSB) 

34 04h-Parameter code {LSB) 
35 04h-Parameter code 4 parameter control byte fields 

36 04h-Parameter length 
37 ooh-Parameter code 4 default threshold parameter values (MSB) 
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Table 6-109 Page 3h-Error Counter Page for Read Errors (Default Cumulative) (Continued) 

38 OOh-Parameter code 4 default threshold parameter values 

39 OOh-Parameter code 4 default threshold parameter values 

40 Ooh-Parameter code 4 default threshold parameter values (LSB) 

41 ooh-Parameter code (MSB) 

42 05h-Parameter code (LSB) 

43 04h-Parameter code 5 parameter control byte fields 

44 OBh-Parameter length 

45 ooh-Parameter code 5 default threshold parameter values (MSB) 

46 OOh-Parameter code 5 default threshold parameter values 

47 OOh-Parameter code 5 default threshold parameter values 

48 OOh-Parameter code 5 default threshold parameter values 

49 OOh-Parameter code 5 default threshold parameter values 

50 OOh-Parameter code 5 default threshold parameter values 

51 OOh-Parameter code 5 default threshold parameter values 

52 OOh-Parameter code 5 default threshold parameter values (LSB) 

53 OOh-Parameter code (MSB) 

54 06h-Parameter code (LSB) 

55 04h-Parameter code 6 parameter control byte fields 

56 03h-Parameter length 

57 Ooh-Parameter code 6 default threshold parameter values (MSB) 

58 OOh-Parameter code 6 default threshold parameter values 

59 OOh-Parameter code 6 default threshold parameter values (LSB) 
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6.8.32.6 Page Sh-Error Counter Page for Verify Errors (Default Threshold) 
Table 6-110 Page 5h-Error Counter Page for Vnifr Errors (Default Threshold} 

BYTE BIT 
7 I 6 I 5 I 4 J 3 1 2 I 1 I 

0 05h-Page Code 5 

1 OOh-Reserved 

2 OOh-Page Length (MSB) 

3 38h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 OOh-Parameter Code (LSB) 

6 04h-Parameter Code 0 Parameter Control Byte Fields 

7 03h-Parameter Length 

8 OFFh-Parameter code 0 default threshold parameter values (MSB) 

9 OFFh-Parameter code 0 default threshold parameter values 

10 OFFh-Parameter code 0 default threshold parameter values (LSB) 

11 OOh-Parameter Code (MSB) 

12 01 h-Parameter Code (LSB) 

13 04h-Parameter Code 1 Parameter Control Byte Fields 

14 03h-Parameter length 

15 OFFh-Parameter code 1 default threshold parameter values (MSB) 

16 OFFh-Parameter code 1 default threshold parameter values 

17 OFFh-Parameter code 1 default threshold parameter values (LSB) 

18 OOh-Parameter code (MSB) 

19 02h-Parameter code (LSB) 

20 04h-Parameter code 2 parameter control byte fields 

21 03h-Parameter length 

22 OFFh-Parameter code 2 default threshold parameter values (MSB) 

23 OFFh-Parameter code 2 default threshold parameter values 

24 OFFh-Parameter code 2 default threshold parameter values (LSB) 

25 OOh-Parameter code (MSB) 

26 03h-Parameter code (LSB) 

27 04h-Parameter code 3 parameter control byte fields 

28 04h-Parameter length 

29 OFFh-Parameter code 3 default threshold parameter values (MSB) 

30 OFFh-Parameter code 3 default threshold parameter values 

31 OFFh-Parameter code 3 default threshold parameter values 

32 OFFh-Parameter code 3 default threshold parameter values (LSB) 

33 ooh-Parameter code (MSB) 

34 04h-Parameter code (LSB) 

35 04h-Parameter code 4 parameter control byte fields 

36 04h-Parameter length 

37 OFFh-Parameter code 4 default threshold parameter values (MSB) 
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Table 6-110 Page 5h-E"or Counter Page far Verify Errors (Default Threshold) (Continued) 

38 OFFh-Parameter code 4 default threshold parameter values 

39 OFFh-Parameter code 4 default threshold parameter values 

40 OFFh-Parameter code 4 default threshold parameter values (LSB) 

41 OOh-Parameter code (MSB) 

42 05h-Parameter code (LSB) 

43 04h-Parameter code 5 parameter control byte fields 

44 08h-Parameter length 

45 FFh-Parameter code 5 default threshold parameter values (MSB) 

46 FFh-Parameter code 5 default threshold parameter values 

47 FFh-Parameter code 5 default threshold parameter values 

48 FFh-Parameter code 5 default threshold parameter values 

49 FFh-Parameter code 5 default threshold parameter values 

50 FFh-Parameter code 5 default threshold parameter values 

51 FFh-Parameter code 5 default threshold parameter values 

52 FFh-Parameter code 5 default threshold parameter values (LSB) 

53 OOh-Parameter code (MSB) 

54 06h-Parameter code (LSB) 

55 04h-Parameter code 6 parameter control byte fields 

56 03h-Parameter length 

57 FFh-Parameter code 6 default threshold parameter values (MSB) 

58 FFh-Parameter code 6 default threshold parameter values 

59 FFh-Parameter code 6 default threshold parameter values (LSB) 
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6.8.32.7 Page Sh-Error Counter Page for Non-Medium Errors (Default Threshold) 

Table 6-111 Page 6h-Error Counter Page for Non-Medium Errors (Default Threshold) 

BYTE BIT 
7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 06h-Page Code 6h 

1 OOh-Reserved 

2 OOh-Page Length (MSB) 

3 07h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 ooh-Parameter Code (LSB) 

6 24h-Parameter Code 0 Parameter Control Byte Fields 

7 03h-Parameter Length 

8 OFFh-Parameter code 0 default threshold parameter values (MSB) 

9 OFFh-Parameter code 0 default threshold parameter values 

10 OFFh-Parameter code 0 default threshold parameter values (LSB) 

6.8.32.8 Page Sh-Error Counter Page for Non-Medium Errors (Default Cumulative) 

Table 6-112 Page 6h-Error Counter Page for Non-Medium Errors (Default Cumulative} 

BYTE BIT 
7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 06h-Page Code 6h 

1 OOh-Reserved 

2 OOh-Page Length (MSB) 

3 07h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 Ooh-Parameter Code (LSB) 

6 24h-Parameter Code 0 Parameter Control Byte Fields 

7 03h-Parameter Length 

8 ooh-Parameter code 0 default threshold parameter values (MSB) 

9 Ooh-Parameter code 0 default threshold parameter values 

10 ooh-Parameter code 0 default threshold parameter values (LSB) 
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(Default Threshold) 

SCSI Description 

Table 6·113 Page Bh-Power On Hours Error Counter Page-Vendor-Specific (Default Threshold) 

BYTE BIT 
7 l 6 I 5 I 4 l 3 l 2 l 1 1 

0 08h-Page Code 08h 

1 OOh-Reserved 

2 OOh-Page Length (MSB) 

3 07h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 OOh-Parameter Code (LSB) 

6 OOh-Parameter Code 0 Parameter Control Byte Fields 

7 03h-Parameter Length 

8 OFFh-Parameter code 0 default parameter values (MSB) 

9 OFFh-Parameter code O default parameter values 

10 OFFh-Parameter code 0 default threshold parameter values (LSB) 

6.8.32.10 Page Sh-Power On Hours Error Counter Page-Vendor Specific 
(Default Cumulative) 

0 

Table 6· 114 Page Bh-Power On Hours Error Counter Page-Vendor-Specific (Default Cumulative) 

BYTE BIT 
7 1 6 I 5 l 4 l 3 l 2 l 1 l 0 

0 08h-Page Code 08h 

1 OOh-Reserved 

2 OOh-Page Length (MSB) 

3 07h-Page Length (LSB) 

4 OOh-Parameter Code (MSB) 

5 OOh-Parameter Code (LSB) 

6 OOh-Parameter Code 0 Parameter Control Byte Fields 

7 03h-Parameter Length 

8 OOh-Parameter code 0 default parameter values (MSB) 

9 Ooh-Parameter code 0 default parameter values 

10 OOh-Parameter code O default threshold parameter values (LSB) 
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6.8.33 

6.8.33.1 

MODE SELECT EXTENDED (Opcode=55h) 

The MODE SELECT EXTENDED command, shown in Table 6-115, allows the initiator to 
set the drive's operating mode parameters. A MODE SELECT EXTENDED command 
overrides any previous Selection of operating mode parameters, even by another initiator. 
Execution of this command creates a UNIT ATTENTION condition for all other initiators, 
provided that at least one parameter changes. 

Command Structure 

Table 6-115 MODE SELECT EXTENDED Command 

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

0 OPCODE=55h 

1 LUN=O I PF=O I RESERVED=O I SP 

2 RESERVED=O 

3 RESERVED=O 

4 RESERVED=O 

5 RESERVED=O 

6 RESERVED=O 

7 PARAMETER LIST LENGTH {MSB) 

8 PARAMETER LIST LENGTH (LSB) 

9 VU=O I RESERVED=O I F=O I L=O 

When the drive motor spins up at power on, the drive reads the operating mode parameters most 
recently saved, from a reserved cylinder, and sets a UNIT ATIENTION condition for all 
initiators. The additional sense code accompanying the UNIT ATIENTION sense key is 
determined as follows: 

• If the drive cannot successfully read the parameter values from the Saved Mode 
Table, the drive accesses the Default Mode Table to set the state of the operating 
mode parameters. The additional sense code is set to PARAMETERS 
CHANGED, as though another initiator had altered the parameters. 

• If the drive is able to read the parameter values, the additional sense code is set to 
POWER ON, RESET, OR BUS DEVICE RESET OCCURRED. 

Note: If the disable unit attention bit on the Quantum-Unique Drive-Control 
Page (Page Code 39h) is set to one, a UNIT ATTENTION condition 
does not occur. 

SP-SAVE PAGES (Byte 1, Bit 0) 

When SP is one, the drive copies the operating mode parameters in the Current Mode Table to 
the Saved Mode Table, after updating the Current Mode Table if pages were sent. When SP is 
zero, the drive performs the specified MODE SELECT EXTENDED operation and does not 
alter the contents of the Saved Mode Table. 
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SCSI Description 

PARAMETER LIST LENGTH (Bytes 7&8) 

For this command, the initiator must be able to communicate the changes to be made in the 
Current Mode Table. A parameter list accomplishes this task. The drive uses this parameter's 
value to determine the length of the parameter list, and then transfers that many oytes. 

Parameter List Format 

The MODE SELECT EXTENDED parameter list, shown in Table 6-116, Table 6-117, and 
Table 6-118, contains an eight-byte header, followed by zero or one block descriptors, followed 
by zero or more pages. The pages sent correspond to unique divisions of the Current Mode Table. 
The drive determines which pages arc incluCicd in the parameter list, accesses the Current Mode 
Table, and places the parameter values from these pages into the correct divisions. Pages are 
discussed separately in Section 6.9, Mode Pages, beCause they apply to both the MODE SELECT 
EXTENDED and MODE SENSE EXTENDED commands. Before using this command, or 
the MODE SENSE EXTENDED command, be familiar with the information provided 
regarding pages. 

Table 6-116 MODE SELECT EXTENDED Parameter List- Header 

BYTE BIT 
7 J 6 I 5 l 4 I 3 l 2 l 1 I 0 

0 RESERVED=O 

1 RESERVED=O 

2 MEDIUM TYPE=O 

3 RESERVED=O 

4 RESERVED=O 

5 RESERVED=O 

6 BLOCK DESCRIPTOR LENGTH (MSB) 

7 BLOCK DESCRIPTOR LENGTH (LSB) 

BLOCK DESCRIPTOR LENGTH (Bytes 6&7) 

This parameter informs the drive of the block descriptors' leneth, in bytes. A block descriptor 
length of zero indicates that there are no block descriptors in die parameter list. The Grand Prix 
XP34301/XP32151S hard disk drive uses a single eight-byte block descriptor. Therefore, this 
parameter must be set to either zero or eight by the initiator. 
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Table 6·117 MODE SELECT EXTENDED Parameter List-Block Descriptor 

BYTE BIT 
7 l 6 l 5 ] 4 I 3 I 2 ] 1 ] 0 

0 RESERVED=<> 

1 NUMBER OF BLOCKS (MSB) 

2 NUMBER OF BLOCKS 

3 NUMBER OF BLOCKS (LSB) 

4 RESERVED=<> 

5 BLOCK LENGTH (MSB) 

6 BLOCK LENGTH 

7 BLOCK LENGTH (LSB) 

NUMBER OF BLOCKS (Bytes 1-3) 

This parameter conveys to the drive the number of logical blocks on the media that match the 
block length specified in this block descriptor. A value of zero notes that all remaining logical 
blocks on the drive have the media characteristics specified by the block descriptor. Any non zero 
value is ignored. 

BLOCK LENGTH (Bytes 5·7) 

The initiator must set this field to a value that corresponds to the block length of the drive. For 
example, if the block length is 512 bytes, the block length bytes must be set to 200h. 

Table 6-118 MODE SELECT EXTENDED Parameter List-Page{s) 

BYTE BIT 
7 I 6 ] 5 T 4 I 3 I 2 T 1 T 0 

O+ SEE INDIVIDUAL SECTION ON PAGES 
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6.8.34.1 

SCSI Description 

MODE SENSE EXTENDED (Opcode=5Ah) 

The MODE SENSE EXTENDED command, shown in Table 6-119, tells the drive to report its 
operating mode parameters to the initiator. This command complements the MODE SELECT 
EXTENDED command. Before preceding further, it is advisable to read the introduction to the 
Mode Pages section. 

Command Structure 

Table 6·119 MODE SENSE EXTENDED Command 

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

0 OPCODE=5Ah 

1 LUN=O I R=O I DB=O I RESERVED=O 

2 PC I PAGE CODE 

3 RESERVED=O 

4 RESERVED=O 

5 RESERVED=O 

6 RESERVED=O 

7 ALLOCATION LENGTH (MSB) 

8 ALLOCATION LENGTH (LSB) 

9 VU=O I RESERVED=O I F=O I L=O 

PC-PAGE CONTROL (Byte 2, Bits 7&6) 

This parameter defines the type of page parameter values the drive reports. There are four possible 
types, or formats, for the fields and bits contained in each page: 

Note: The words "MODE SELECT command" apply to both the MODE 
SELECT command and the MODE SELECT EXTENDED com­
mand in the following definitions. 

1. Current Values (OOb) 
The drive sends the page, or pages, defined by the page code, with fields and bits set to the 
current operating mode values. The current values are: 

• Those set by the last MODE SELECT command successfully completed. 

• Identical to the saved values-if there has been no MODE SELECT 
command since the last power on or RESET condition. 

2. Changeable Values {Olb) 
The drive sends the page, or pages, defined by the page code, with fields and bits that can 
be modified set to one. Fields and bits that cannot be altered by the initiator are set to zero. 
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3. Default Values (!Ob) 

Note: 

The drive sends the page, or pages, defined by the page code, with fi.dds and bits set to the 
default operating mode values-that is, as shipped from the factory. Fidds and bits not sup­
ported by the drive are set to zero. 

To determine whether a returned value of zero indicates a default param­
eter or an unsupported parameter, the initiator can examine the change­
able values. 

4. Saved Values (llb) 
The drive sends the page, or pages, defined by the page code, with fidds and bits set to the 
saved operating mode values. The saved values are: 

• Those set by the last MODE SELECT command that had the save pages bit 
set to one. 

• Identical to the default values-if there has been no MODE SELECT 
command that had the save pages bit set to one. 

Note: For all page control parameters, the value returned in the page length fidd 
indicates i:he number of bytes the drive supports within each page. This 
value must be the value entered for the page length when issuing a 
MODE SELECT EXTENDED command. (See Section 6.9, "MODE 
PAGES.") 

PAGE CODE (Byte 2, Bits 5-0) 

This parameter notifies the drive of the specific page, or pages, the initiator wants. 
Table 6-120 shows the page codes for the pages the drive supports. 

Table EM 20 Page Codes as a Function of Pages Supported 

PAGE PAGES(S) RETURNED 
CODE 

OOh Disable Unit Attention Page 

01h Read-Write Error Recovery Page 

02h Disconnect-Reconnect Page 

03h Format Device Page 

04h Rigid Disk Geometry Page 

08h Caching Page 

OAh Control Mode Page 

OCh Notch and Partition Page 

32h Automatic-Shutdown Control Page 

37h Quantum-Unique Control Page 

38h Quantum-Unique Cache-Control Page 

39h Quantum-Unique Drive-Control Page 

3Fh All Pages (Order=01 h, 02h, ... , 39h, OOh) 
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ALLOCATION LENGTH (Bytes 7&8) 

This parameter specifies the maximum number of bytes allocated by the initiator for returned 
MODE SENSE EXTENDED data. Acceptable values are OOh-FFh. The drive terminates the 
DAT A IN phase when it has transferred to the initiator either the number of bytes specified by 
the allocation length or all available MODE SENSE EXTENDED data, whichever is less. 

6.8.34.2 MODE SENSE EXTENDED Data Format 

The MODE SENSE EXTENDED data, shown in Table 6-121, Table 6-122, and Table 6-123, 
contains an eight-byte header, followed by one block. descriptor, followed by one or more pages. 
Pages are discussed separately in Section 6.9 Mode Pages, because they apply to both the MODE 
SELECT EXTENDED and MODE SENSE EXTENDED commands. Before using this 
command, or the MODE SELECT EXTENDED command, be familiar with the information 
provided regarding pages. 

Table 6-121 MODE SENSE EXTENDED Data-Header 

BYTE BIT 
7 6 l 5 l 4 1 3 1 2 l 1 0 

0 MODE DATA LENGTH (MSB} 

1 MODE DATA LENGTH (LSB} 

2 MEDIUM TYPE=O 

3 WP=O RSVD=O I DF=O I RESERVED=O 

4 RESERVED=O 

5 RESERVED=O 

6 BLOCK DESCRIPTOR LENGTH=OOh (MSB} 

7 BLOCK DESCRIPTOR LENGTH=08h (LSB} 

Note: The medium is not write protected. 

MODE DATA LENGTH (Bytes 0&1) 

The drive transfers the MODE SENSE EXTENDED data during the DATA IN phase of the 
command. The first byte it sends is the mode data length. This parameter informs the initiator 
of the number of available MODE SENSE EXTENDED data bytes. The mode data length does 
not include itsel£ 
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BLOCK DESCRIPTOR LENGTH (Bytes 6&7) 

The Grand PrixXP34301/XP32151S hard disk drive uses a single eight-byte block descriptor. 
This parameter gives the initiator the block descriptor's length, in bytes. Therefore, the drive sets 
this field to 08h. 

Table 6-122 MODE SENSE EXTENDED Data- Block Descriptor 

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

0 RESERVED=<> 

1 NUMBER OF BLOCKS (MSB) 

2 NUMBER OF BLOCKS 

3 NUMBER OF BLOCKS (LSB) 

4 RESERVED=<> 

5 BLOCK LENGTH (MSB) 

6 BLOCK LENGTH 

7 BLOCK LENGTH (LSB) 

NUMBER OF BLOCKS (Bytes 1-3) 

This parameter conveys to the initiator the number oflog!cal blocks on the media that match the 
block length specified in this block descriptor. A value of zero notes that all remaining logical 
blocks on the Cirive have the media characteristics specified by the block descriptor. 

BLOCK LENGTH (Bytes 5-7) 

The initiator must set this field to a value that corresponds to the block length of the drive. For 
example, if the block length is 512 bytes, the block length bytes must be set to 200h. 

Table 6·123 MODE SENSE EXTENDED Data- Page(s) 

BYTE BIT 
7 I 6 I 5 I 4 I 3 I 2 l 1 l 0 

O+ SEE INDIVIDUAL SECTION ON PAGES 
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6.9 MODE PAGES 

To avoid having to specify all of the operating mode parameters each time an initiator wants to 
change one, the operating mode parameters are split into pages. A page is the smallest unit that 
can be specified in a MODE SELECT, MODE SELECT EXTENDED, MODE SENSE, or 
MODE SENSE EXTENDED command. Pages are numbered for reference, with each page 
containing parameters grouped by functionality. 

For MODE SELECT and MODE SELECT EXTENDED commands, each time an initiator 
accesses a page, all parameters on that page must be specified. Modifiable parameters can be set 
to any acceptable va.lue. Unmodifiable parameters must be set to zero. Pages can be included in 
any order. 

Table 6·124 Mode Pages Supported 

PAGE DESCRIPTION 
NUMBER/ 

CODE 

OOh Disable Unit Attention Page 

01h Read-Write Error Recovery Page 

02h Disconnect-Reconnect Page 

03h Format Device Page 

04h Rigid Disk Geometry Page 

08h Caching Page 

OAh Control Mode Page 

OCh Notch and Partition Page 

32h Automatic-Shutdown Control Page 

37h Quantum-Unique Control Page 

38h Quantum-Unique Cache-Control Page 

39h Quantum-Unique Drive-Control Page 

Each mode page contains a page code, a page length, and a set of mode parameters. In addition 
to this, for the MODE SENSE and MODE SENSE EXTENDED commands, an additional bit 
is provided to indicate if the page is savable or not. This bit is reserved when using the MODE 
SELECT and MODE SELECT EXTENDED commands. 

Table 6·125 Mode Page Format 

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

0 PS R=O PAGE CODE 

1 PAGE LENGTH 

2+ MODE PARAMETERS 
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PS-PARAMETERS SAVABLE (Byte 0, Bit 7) 

When using the MODE SENSE and MODE SENSE EXTENDED commands, a parameters 
savable bit of one indicates that the operating mode parameters on this page can be saved by the 
drive to the Saved Mode Table. A parameters savable bit of zero indicates that the supponed 
parameters cannot be saved. 

When using the MODE SELECT and MODE SELECT EXTENDED commands, PS is 
reserved. 

PAGE LENGTH (Byte 1) 

The page length is the mode parameters' length, in bytes. The initiator must set this field to the 
value tliat is returned for the page by the MODE SENSE or MODE SENSE EXTENDED 
command. 

The following subsections are the individual page descriptions. Each subsection elaborates on the 
mode parameters applicable to that page. 

6.10 ELECTRICAL CHARACTERISTICS OF THE SCSI BUS 

6.10.1 

6.10.2 

6.10.2.1 

The following description of the SCSI electrical characteristics includes a definition of the signal 
lines as well as their timing characteristics. 

Signal Lines 

There are a total of 18 signal lines on the bus, of which 9 are control lines and 9 are data lines 
(including the parity line). Table 6-126 defines the SCSI bus signal lines, Table 6-127 shows 
which SCSI devices assert these signals and when they can do so, and Table 6-128 defines the 
conductor signal assignments for the SCSI connector. 

Timing Characteristics 

Timing characteristics for the SCSI bus are given in the following subsections. 

ARBITRATION DELAY 

The minimum amount of time that must elapse between the point at which a SCSI device asserts 
BSY for arbitration and the point at which it examines the DATA BUS (to determine ifit has 
won arbitration). 

ARBITRATION DELAY is 2.4 microseconds. 

6.10.2.2 ASSERTION PERIOD 

The minimum amount of time that REQ (drive) and ACK (initiator) must be asserted during 
synchronous data transfers. 

ASSERTION PERIOD is 90 nanoseconds. 
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6.10.2.3 BUS CLEAR DELAY 

SIGNAL 
LINE 

BSY 

SEL 

CID 

1/0 

MSG 

REQ 

ACK 

ATN 

RST 

The maximum amount of time that may elapse prior to a SCSI device rdeasing all signals when: 

5. The BUS FREE phase is detected. 

6. An arbitration attempt is lost (another device asserts SEL). 

7. RST is detected on the bus. 
BUS CLEAR DELAY is 800 nanoseconds following a lost arbitration attempt or detection of 
RST on the bus, and is 1200 nanoseconds minus the time it took the SCSI device to detect BUS 
FREE following Case 1 above. 

Table 6-126 SCSI Bus Signal Lines 

USE 

An "OR·tied" signal line used to indicate that the bus is occupied by a device. 

An "OR·tied" signal line used by an initiator to select the drive, or by the drive to reselect 
an initiator. 

A signal line driven by the drive to indicate whether CONTROL or DAT A information is on 
the DATA BUS. True identifies CONTROL. 

A signal line driven by the drive to indicate the direction of data movement on the DATA 
BUS. This signal line is also used to distinguish between the SELECTION and RESE· 
LECTION phases. 

A signal line driven by the drive to indicate that a message is being transferred. 

A signal line driven by the drive to initiate a REQ/ACK data transfer handshake. 

A signal line driven by the initiator to set the acknowledgment portion of the REQ/ACK 
handshake. 

A signal line driven by an initiator to indicate an ATTENTION condition. 

A signal line that indicates a RESET condition. 

DB(7)·DB(O) The eight data-bit signal lines that form a majority of the DAT A BUS. DB(7) is the most 
significant bit and has the highest priority during the ARBITRATION phase. 

DB(P) The parity·bit signal line that forms the remainder of the DAT A BUS. Parity is odd and is 
undefined during the ARBITRATION phase. 
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Table 6·127 Signal Sources 

BUS PHASE BSY SEL MSG, CID, ATN,ACK 08(7-0, P) 110,REQ 

BUS FREE None None None None None 

ARBITRATION All Winner None None SCSllD 

SELECTION l&D Initiator None Initiator Initiator 

RESELECTION l&D Drive Drive Initiator Drive 

COMMAND Drive None Drive Initiator Initiator 

DATA IN Drive None Drive Initiator Drive 

DATA OUT Drive None Drive Initiator Initiator 

STATUS Drive None Drive Initiator Drive 

MESSAGE IN Drive None Drive Initiator Drive 

MESSAGE OUT Drive None Drive Initiator Initiator 

Note: All =All SCSI devices that are actively arbitrating assert the signal. 

6.10.2.4 

SCSI ID =A unique on the DATA BUS is asserted by each SCSI device actively 
arbitrating. 

I&D =The initiator, drive, or both assert the signal. 

Initiator = If the signal is asserted, it is only done by the active initiator. 

Winner = The signal is asserted by the SCSI device that wins arbitration. 

Table 6·128 System Cable Pin-Out 

SCSI SCSI 
BUS PIN SIGNAL BUS PIN SIGNAL 

2 DB(O) 26 Terminator Power 
4 DB(1) 28 Ground 
6 DB(2) 30 Ground 
8 DB(3) 32 ATN 
10 DB(4) 34 Ground 
12 D9(5) 36 9SY 
14 09(6) 38 ACK 
16 09(7) 40 RST 
18 D9(P) 42 MSG 
20 Ground 44 SEL 
22 Ground 46 C/D 
24 - 48 REQ 
25 50 1/0 

Note: All odd pins, except pin 25 are grounded. Pin 25 is open. 

BUSS FREE DELAY 

The minimum amount of time that must elapse between the point at which a SCSI device detects 
the BUS FREE phase and the point at which it asserts BSY in an attempt to get the SCSI bus. 

BUS FREE DELAY is 800 nanoseconds. 
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SCSI Description 

BUS SET DELAY 

The maximum amount of time that may elapse betWeen the point at which a SCSI device detects 
the BUS FREE phase and the point at which it asserts BSY and its SCSI ID in an attempt to get 
the bus. 

BUS SET DELAY is 1.8 microseconds. 

BUS SETTLE DELAY 

The minimum amount of time that must elapse after a SCSI device detects a transition on certain 
control signals before the transition is valid. 

For instance, when BSY and SEL both go false, a SCSI device must wait a BUS SETILE DELAY 
before "detecting" the BUS FREE phase. 

BUS SETTLE DELAY is 400 nanoseconds. 

CABLE SKEW DELAY 

The maximum difference in propagation time between any two signals measured between any 
two SCSI devices resident on the same SCSI bus. 

CABLE SKEW DELAY is I 0 nanoseconds. 

DATA RELEASE DELAY 

The maximum amount of time that may elapse between the point at which I/O transits from false 
to true and the point at which the initiator releases the DATA BUS. 

DATA RELEASE DELAY is 400 nanoseconds. 

DESKEW DELAY 

The minimum amount of time required to deskew certain signals. 

DESKEW DELAY is 45 nanoseconds. 

6.10.2.10 HOLD TIME 

The minimum amount of time that must be added between the assertion of REQ or ACK and 
the changing of the DAT A BUS during synchronous data transfers. 

HOLD TIME is 45 nanoseconds. 

6.10.2.11 NEGATION PERIOD 

The minimum amount of time that REQ (drive) and ACK (initiator) must be negated during 
synchronous data transfers. 

NEGATION PERIOD is 90 nanoseconds. 

6.10.2.12 RESET HOLD TIME 

The minimum amount of time that RST must be asserted to be valid. 

RESET HOLD TIME is 25 microseconds. 
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6.10.2.13 SELECTION ABORT TIME 

The maximum amount of time that may elapse between the point at which a SCSI device 
determines that it is being selected and the point at which it asserts BSY in response. 

SELECTION ABORT TIME is 200 microseconds. 

6.10.2.14 SELECTION TIMEOUT DELAY 

The minimum amount of time that should elapse between the point at which a SCSI device 
attempts to select another SCSI device and the point at which it begins a timeout procedure, 
provided the other SCSI device does not respond with BSY. 

SELECTION TIMEOUT DELAY should be approximately 250 milliseconds. 

6.10.2.15 TRANSFER PERIOD 

6.10.3 

6.10.3.1 

6.10.3.2 

6.10.3.3 

6.10.3.4 

The minimum amount of time that must elapse between the leading edges of successive REQ 
and successive ACK pulses during synchronous data transfers. 

TRANSFER PERIOD is set during an exchange of SYNCHRONOUS DATA TRANSFER 
REQUEST messages. 

Fast SCSI Timing Characteristics 

Timing characteristics for the Fast SCSI option are given in the following subsections. 

When SCSI devices negotiate a synchronous data transfer period ofless than 200 ns they are said 
to be using "fast synchronous data transfers". SCSI devices which negotiate a synchronous data 
transfer J>eriod greater than or equal to 200 ns use timing parameters specified in Section 6.10.2. 
When a fast synchronous data transfer period is negotiated, those specific times redefined in this 
section are used; those not redefined remain the same. The minimum synchronous data transfer 
period is 100 nanoseconds. 

FAST ASSERTION PERIOD 

The minimum amount of time that REQ (drive) and ACK (initiator) must be asserted during 
fast synchronous data transfers. 

FAST ASSERTION PERIOD is 30 nanoseconds. 

FAST CABLE SKEW DELAY 

The maximum difference in propagation time between any two signals measured between any 
two SCSI devices resident on the same SCSI bus. 

FAST CABLE SKEW DELAY is 5 nanoseconds. 

FAST DESKEW DELAY 

The minimum amount of time required to deskew certain signals. 

FAST DESKEW DELAY is 20 nanoseconds. 

FAST HOLD TIME 

The minimum amount of time that must be added between the assertion of REQ or ACK and 
the changing of the DATA BUS during fast synchronous data transfers. 

FAST HOLD TIME is 10 nanoseconds. 
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FAST NEGATION PERIOD 

The minimum amount of time that REQ (drive) and ACK (initiator) must be negated during 
fast synchronous data transfers. 

FAST NEGATION PERIOD is 30 nanoseconds. 
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A 
ACCESS - (v) Read, write, or update information 
stored on a disk or other medium. (n} The operation 
of reading, writing, or updating stored information. 

ACCESS TIME- The interval between the time a 
request is made by the system and the time the data is 
av:iilable from the drive. Includes the seek time, 
rotational latency, and command processing overhead 
time. (See also seek, rotational latency, and overhead.) 

ACTUATOR -Also known as the positioner. The 
internal mechanism that moves the read/write head to 
the proper traek. The Quantum actuator consists of a 
rotor connected to head mounting arms that position 
the heads over the desired cylinder. Also known as 
rotary actuator. 

AIRLOCK-A patented Quantum feature that 
ensure5 durable and reliable data storage. Upon 
removal of power from the drive for any reason, the 
read/write lieads automatically park and lock in a non 
data area called the landing zone. Airlock allows the 
drive to withstand high levCls of non-operating shock. 
When power is applied to the drive, airflow created 
from die spinning disks causes the Airlock arm to 
swing back and unlock the actuator, allowing the 
heads to move from the landing zone. Upon power 
down, the Airlock swings back to the locked position, 
locking the heads in the landing zone. A park utility is 
not required to rark the heads on drives equipped 
with Airlock (al Quantum drives). 

ALLOCATION - The process of assigning particular 
areas of the disk to specific data or instructions. An 
allocation unit is a group of sectors on the disk 
reserved for specifiea information. On hard disks for 
small computer systems, the allocation unit is usually 
in the form of a sector, block, or cluster. (See also 
alkJcation unit.} 

ALLOCATION UNIT -An allocation unit, also 
known as a cluster, is a group of sectors on the disk that 
can be reserved for the use of a particular file. 

~IC .-Acronym for Application Specific Integrated 
Czrcuzt. 

GLOSSARY 

AVERAGE SEEK TIME - The average time it takes 
for the read/write head to move to a specific location. 
Calculated by dividing the time it takes to comelete a 
large number of random seeks by the number of seeks 
performed. 

B 
BACKUP -A copy of a file, directory, or volume on 
a separate storage device from the original, for the 
purpose of retriCval in case the original is accidentally 
erased, damaged, or destroyed. 

BAD BLOCK-A block (usually the size of a sector) 
that cannot reliably hold data due to a physical flaw or 
damaged format markings. 

BAD TRACK TABLE -A label affixed to the casing 
of a hard disk drive stating which tracks are flawed and 
cannot hold data. This list is typed into the low-level 
formatting program when the drive is installed. 
Quantum users can ignore bad track tables since 
Quantum's built-in defect-management protections 
compensate for these flaws automatically. 

BEZEL -A plastic panel that extends the face of a 
drive so that it covers a computer's drive bay opening. 
The bezel usually contains a drive-activity LED. Also 
known as the faceplate. 

BIT -Abbreviation for binary digit. A binary digit 
may have one of two values-I or 0. This contrasts 
with a decimal digit, which may have a value from 0 
to 9. A bit is one of the logic 1 or logic 0 binary settings 
that make up a byte of data. (See also byte.) 

BLOCK- In UNIX workstation environments, the 
smallest contiguous area that can be allocated for the 
storage of data. UNIX blocks are generally 8 Kbytes 
(16 sectors) in size. In DOS environments, the block 
is referred to as a cluster. (Note: This usage of the 
term block at the operating system level is different 
from its meaning in relation to the physical 
configuration of the hard drive. See sector for 
comparison.} 

BPI - Bits Per Inch. A measure of how densely 
information is packed on a storage medium. (See also 
FCL) 
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BUFFER -An area of RAM reserved for temporary 
storage of data that is waiting to be sent to a device 
that is not yet ready to receive it. The data is usually 
on its way to or from the hard disk drive or some other 
peripheral device. 

BUS - The part of a chip, circuit board, or interface 
designed to send and receive data. 

BYI'E - The basic unit of comRuter memory, large 
enough to hold one character of alphanumeric data. 
Comprised of eight bits. (See also bit.) 

c 
CA.CHE - Specialized High-speed RAM used to 
optimize data transfers betWeen system dements with 
different performance characteristics, e.g., disk to 
main memory or main memory to CPU. 

CACHE MEMORY -A temporary (and often 
volatile) data storage area outside the user-accessible 
area. A cache memory is usually fuster to access than 
the medium and thus has the effect ofincreasing data 
throughput by reducing the number of accesses to the 
medium. 

CAPACITY - The amount of information that can 
be stored on a hard drive. Also known as storage 
capacity. (See also formatted capll&it.y.) 

CLEAN ROOM - An environmentally controlled 
dust-free assembly or repair facility in which hard disk 
drives are assembled or can be opened for internal 
servicing. 

CLUSTER- In DOS environments, the smallest 
contiguous area that can be allocated for the storage of 
data. DOS clusters are usually 2 Kbytes (4 sectors) in 
size. 

CONTROLLER.- The chip or circuit that translates 
computer data and commands into a form suitable for 
use oy the hard drive. Also known as disk controller. 

CONTROLLER. CARD-An adapter containing the 
control electronics for one or more hard disks. UsUally 
installed in a slot in the computer. 

CPU - Central Processing Unit. The microprocessor 
chip that performs the bulk of data processing in a 
computer. 

CRC-Cyclic Redundancy Check. An error detection 
procedure that identifies incomplete or faulty data in 
each sector. 

CYLINDER- When disks are placed directly above 
one another along the shaft, the circular, vertical 
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"slice" consisting of all the tracks located in a 
particular position. 

D 
DATA SEPARATOR-The circuit that extracts data 
from timing information on drives that store a 
combined data and clock signal. 

DEDICATED SERVO -A positioning mechanism 
using a dedicated surface of the disk that contains 
timing and positioning information only, as 
compared to surfaces that are also used for data. (See 
also embedded servo.) 

DEFECT MANAGEMENT -A technique 
ensuring long-term data integrity. Consists of 
scanning disk drives both at the factory and during 
regular use, de-allocating defective sectors before 
purchase and compensating for new defective sectors 
afterward. 

DISK- In general, any circular-shaped data-storage 
medium that stores data on the flat surface of the 
platter. The most common type of disk is the 
magnetic disk, which stores data as magnetic patterns 
in a metal or metal-oxide coating. Magnetic disks 
come in two forms: floppy and hard. Optical 
recording is a newer disk technology that gives higher 
capacity storage but at slower access times. 

DISK CONTROLLER-A plug-in board, or 
embedded circuitry on the drive, that passes 
information to and from the disk. The Quantum hard 
disk drives all have controllers embedded on the drive 
printed-circuit board. (See also controOer.) 

DMA- Direct Memory Access. A process for 
transferring data directly to and from main memory, 
without passing through the CPU. OMA improves 
the speed and Cfficiency by allowing the system to 
continue processing even while new data is being 
retrieved. 

DOS - Disk Operatin~ System. The most common 
operating system used m IBM PCs. Manages all access 
to data on the disk. 

DRIVE - Short form of disk drive. 

DRIVE GEOMETRY - The functional dimensions 
of a drive, including the number of heads, cylinders, 
and sectors per track. (See also logical format.) 



E 
ECC - Error Correction Code. The incorporation of 
extra parity bits in transmitted data in order to detect 
errors that can be corrected by the controller. 

EMBEDDED SERVO -A timing or location signal 
placed on tracks that store data. These signals allow 
the actuator to fine-tune the position of the read/write 
heads. 

ENCODING- The conversion of data into a pattern 
of On/Off or 1/0 signals prior to being written on the 
disk surface. (See also RLL and MFM.) 

EPROM - Erasable Programmable Read-Only 
Memory. An integrated circuit memory chip that can 
store programs and data in a non-volatile state. These 
devices can be erased by ultraviolet light and 
reprogrammed with new data. 

EXfERNAL DRIVE -A drive mounted in an 
enclosure separate from the computer system 
enclosure, with its own power supply and fan, and 
connected to the system by a cable. 

F 
FCI - Flux Changes per Inch. The number of 
magnetic field patterns that can be stored on a given 
area of disk surface, used as a measure of data density. 
(See also BPL) 

FILE SERVER - A computer that provides network 
stations with controlled access to shareable resources. 
The network operating system is loaded on the file 
server, and most shareable devices (disk subsystems, 
printers) are attached to it. The file server controls 
system security and monitors station-to-station 
communications. A dedicated file server can be used 
only as a file server while it is on the network. A non 
dedicated file server can be used simultaneously as a 
file server and a workstation. 

FIRMWARE- Permanent instructions and data 
programmed directly into the circuitry of read-only 
memory for controlling the operation of the 
computer. Distinct from software, which can be 
altered by programmers. 

FLUX DENSITY - The number of magnetic field 
patterns that can be stored in a given length of disk 
surface. The number is usually stated as flux changes 
per inch (FCI), with typical values in the thousands. 
(See also FCL) 

FLYING HEIGHT - The distance beniveen the read/ 
write head and the disk surface, made up of a cushion 
of air that keeps the two objects from touching. 

Glossary 

Smaller flying heights permit denser data storage but 
require more precise mechanical designs. Also known 
as fly height. 

FORMAT - To write a magnetic track pattern onto a 
disk surface, specifying the locations of the tracks and 
sectors. This information must exist on a disk before 
it can store data. 

FORMA'ITED CAPACITY - The amount of room 
left to store data on a disk after writing sector headers, 
boundary definitions, and timing information during 
a format operation. The size of a Quantum drive is 
always expressed in formatted capacity, accurately 
reflecting the usable space required. 

FORM FACTOR- The industry standard that 
defines the physical, external dimensions of a 
particular device. For example, most Quantum hard 
disk drives use a 3 1/2-inch form factor. 

G 
GIGABYfE (GB) - One billion bytes (one thousand 
megabytes). 

GUIDE RAILS - Plastic strips attached to the sides 
of a hard disk drive in an IBM PC/ AT or compatible 
computer so that the drive easily slides into place. 

H 
HALF-HEIGHT - Standard drive size equivalent to 
half the venical space of a 5 1/4-inch drive. 

HARD DISK-A type of storage medium that retains 
data as magnetic patterns on a rigid disk, usually made 
of an iron oxide or alloy over a magnesium or 
aluminum platter. Because hard disks spin more 
rapidly than floppy disks, and the head flies closer to 
the disk, hard disks can transfer data faster and store 
more in the same volume. 

HARD ERROR-A data error that persists when the 
disk is re-read, usually caused by defects in the 
physical surface. 

HARD-SECTORED - The most common method 
of indicating the start of each sector on a disk, based 
on information located in the embedded servo. This 
method is more precise than soft-sectored techniques 
and results in lower overhead. (See also soft-sectored.) 

HEAD - The tiny electromagnetic coil and metal 
pole used to create and read back magnetic patterns 
on the disk. Also known as read/write head. 
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HEAD CRASH - Damage to the read/write head, 
usually caused by sudden contact with the disk 
surface. Head crash can also be caused by dust and 
other particles. 

HIGH-CAPACITY DRIVE- By industry 
conventions typically a drive of 100 megabytes or 
more. 

HIGH-LEVEL FORMATI'ING- Formatting 
performed by the operating system to create the root 
directory, file allocation tables and other basic 
configurations. (See also low-level formatting.) 

HOME-Reference track used for recalibration of the 
actuator. Usually the outermost track (track O). 

HOST ADAPTER-A plug-in board that acts as the 
interface between a computer system bus and the disk 
drive. 

INITIALIZATION - See low-level formatting. 

INTERFACE -A hardware or software protocol, 
(contained in the dectronics of the disk controller and 
disk drive) that manages the exchange of data between 

. the drive and computer. The most common interfaces 
for small computer systems are AT (also known as 
IDE) and SCSI. 

INTERLEAVE - The arrangement of sectors on a 
track. The Interleave Factor is the number of sectors 
that pass beneath the read/write heads before the next 
sector arrives. For example, a 3:1 interleave factor 
means that the heads read a sector, then let two pass 
by before reading another, requiring three full 
revolutions of the disk to access the complete data 
track. Quantum drives have an interleave factor of 
1: 1, allowing the system to access a full track of data 
in a single revolution. 

INTERLEAVE FACTOR- The number of sectors 
that pass beneath the read/write heads before the next 
numbered sector arrives. When the interleave factor is 
3: 1, a sector is read, two pass by, and then the next is 
read. It would take three revolutions of the disk to 
access a full track of data. Quantum drives have an 
interleave of 1: 1, so a full track of data can be accessed 
within one revolution of the disk, thus offering the 
highest data throughput possible. 

INTERNAL DRIVE -A drive mounted inside one 
of a computer's drive bays, or a hard disk on a card 
installed in one of the computer's expansion slots. 
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J 
JUMPER-A tiny box that slips over two pins on a 
circuit board, connecting the pins dectrically. Some 
board manufacturers use Dual In-Line Package (DIP) 
switches instead of jumpers. 

K 
KILOBYI'E (K) -A unit of measure consisting of 
1,024 (210) bytes. 

L 
LANDING ZONE -A non-data area on the disk's 
inner cylinder where the heads can rest when the 
power is off. 

LATENCY - The time during which the read/write 
heads wait for the data to rotate into position after the 
controller starts looking for a particUlar data track. If 
a disk rotates at 3,600 rpm, die maximum latency 
time is 16.4 millisecond$, and the average latency time 
is 8.2 milliseconds. 

LOOKAHEAD - The process of anticipating events 
in order to speed up computer operations. For 
example, the system can buffer data into cache RAM 
by reading blocks in advance, preparing the system for 
the next data request. 

LOW-LEVEL FORMATIING - The process of 
creating sectors on the disk surface so that the 
operating system can access the required areas for 
generating the file structure. Quantum drives are 
Shipped with the low-levd formatting already 
completed. Also known as initializaiion. 

LOW PROFILE - Describes drives built to the 
3 1/2-inch form factor, which are only 1 inch high. 
The standard form factor drives are 1.625 inches .high. 

M 
MB - See megabyte. 

MEDIA-The magnetic film that is deposited or 
coated on an aluminum substrate which is very flat 
and in the shape of a disk. The media is overcoated 
with a lubricant to prevent damage to the heads or 
media during head take off and landing. The media is 
where the data is stored inside the disk in the form of 
magnetic flux or polarity changes. 

MEGABYTE (MB)-A unit of measurement equal to 
1,000 kilobytes, or 1,000,000 bytes. (See also 
kilobyte.) 

MEGAHERTZ -A measurement of frequency in 



millions of cycles per second. 

MHz - See megahertz. 

MICROPROCESSOR-The integrated circuit chip 
that performs the bulk of data processing and controls 
the operation of all of the parts of the system. A disk 
drive also contains a microprocessor to handle all of 
the internal functions of die drive and to suppon the 
embedded controller. 

MICROSECOND (µs) - One millionth of a second 
(.000001 sec.). 

MILLISECOND (ms)-One thousandth of a second 
(.001 sec.). 

MTBF - Mean Time Between Failure. Reliability 
rating indicating the failure rate expected of a product 
expressed in power on hours (POH). Since 
manufacturers differ in the ways they determine the 
MTBF, comparisons of products should always take 
into account the MTBF calculation method. 

MTIR- Mean Time To Repair. The average time it 
takes to repair a drive that has failed for some reason. 
This only takes into consideration the changing of the 
major sub-assemblies such as circuit board or sealed 
housing. Component level repair is not included in 
this number as this type of repair is not performed in 
the field. 

N 
NON-VOLATILE MEDIUM-Physical storage 
medium that retains data written to it for a 
subsequent read operation through a power-on 
condition. An example of this is a disk device that 
stores data as magnetic fields that do not require 
device power to exist. 

NOTCH-A notch refers to all or pan of the medium 
having a consistent set of geometry parameters. 
N otclies are used to increase storage capacity by 
optimizing the number of sectors per track between 
die inner and outer tracks. 

0 
OVERHEAD - Command overhead refers to the 
processing time required by the controller, host 
adapter, or drive/rior to the execution of a command. 
Lower comman overhead yields higher drive 
performance. Disk overhead refers to the space 
required for non-data information such as location 
and timing. Disk overhead often accounts for about 
ten percent of drive capacity. Lower disk overhead 
yields greater disk capacity. 

Glossary 

OVERWRITE- To write data on top of existing 
data, erasing it. 

OXIDE -A metal-oxygen compound. Most 
magnetic coatings are combinations of iron or other 
metal oxides, ana the term has become a general one 
for the magnetic coating on tape or disk. 

p 
PARTITION -A ponion of a hard disk dedicated to 
a particular operating system and application and 
accessed as a single logical volume. 

PERFORMANCE -A measure of the speed of the 
drive during normal operation. Factors affecting 
performance are seek times, tranSfer rate and 
command overhead. 

PERIPHERAL-A device added to a system as an 
enhancement to the basic CPU, such as a disk drive, 
tape drive or printer. 

PHYSICAL FORMAT - The actual physical layout 
of cylinders, tracks, and sectors on a disk drive. 

PLATIER- Common term referring to the hard 
disk. 

POH - Power On Hours. The unit of measurement 
for Mean Time Between Failure as expressed in the 
number of hours that power is applied to the device 
regardless of the amount of actual data transfer usage. 
(Sec also MTBF.) 

POSmONER- See actuator 

PRML- Partial-Response Maximum-Likelihood. A 
sophisticated data-detection method that improves 
data throughput and increases areal density. PRML 
read channeJs are used in place of peak-detection read 
channels. 

R 
RAM - Random Access Memory. An integrated 
circuit memory chip that allows information to be 
stored and retrieved by a microprocessor or controller. 
The information may be storoo and retrieved in any 
order, and all storage locations are equally accessible. 

RAM DISK-A "phantom" disk drive created by 
setting aside a section of RAM as ifit were a group of 
regular sectors. Access to RAM disk data is extremely: 
faSt, but is lost when the system is reset or turned off. 

READ AFTER WRITE-A mode of operation 
requiring that the system read each sector after data is 
written, checking that the data read back is the same 
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as the data recorded. This operation lowers system 
speed but raises data reliability. 

READ VERIFY -A data accuracy check J>erformed 
by having the disk read data to the controller, which 
then checlcs for errors but does not pass the data on to 
the system. 

READ/WRITE HEAD - The tiny electromagnetic 
coil and metal pole piece used to create and reaCl back 
the magnetic patterns (write or read information) on 
the disk. Each side of each platter has its own read/ 
write head. 

REMOVABLE DISK- Generally said of disk drives 
where the disk itself is meant to be removed, and in 
particular of hard disks using disks mounted in 
cartridges. Their advantage is that multiple disks can 
be used to increase the amount of stored material, and 
that once removed, the disk can be stored away to 
prevent unauthorized use. 

ROM - Read-Only Memory. Integrated circuit 
memory chip containing programs that can be 
accessed and read but can not be modified. 

ROTARY ACTUATOR- The rotary actuator 
replaces the stepper motor used in the past by many 
hard disk manufacturers. The rotary actuator is 
perfectly balanced and rotates around a single pivot 
point. It allows closed-loop feedback positioning of 
the heads, which is more accurate than stepper 
motors. 

ROTATIONAL IA.TENCY - The delay between 
when the controller starts looking for a specific block 
of data on a track and when that block rotates around 
to where it can be read by the read/write head. On 
average, it is half of the time needed for a full rotation 
(about 8 ms.). 

s 
SCSI - Small Computer System Interface. An 
interface designed for Apple Macintosh systems and 
UNIX workstations. 

SECTOR- On a PC hard drive, the minimum 
segment of track length that can be assigned to store 
information. On Macintosh and UNIX (hives, sectors 
are usually grouped into blocks or logical blocks that 
function as the smallest data unit permitted. Since 
these blocks are often defined as a single sector the 
terms block and sector are sometimes used 
interchangeably in this context. (Note: The usage of 
the term clock in connection with the physical 
configuration of the disk is different from its meaning 
at the system level. See also block and clusterfor 
comparison.) 
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SEEK-A movement of the disk read/write head to a 
specific data track. 

SERVO DATA- Magnetic markings written on the 
media that guide the read/write heads to the proper. 
position. 

SERVO SURFACE -A separate sur&ce containing 
only positioning and disk timing information but no 
data. 

SE'ITLE TIME- The interval between the arrival of 
the read/write head at a specific track, and the 
lessening of the residual movement to a level sufficient 
for reliable reading or writing. 

SHOCK RATING -A rating, expressed in "G's", of 
how much shock a disk drive can sustain without 
damage. 

SOFI' ERROR-A faulty data reading that does not 
recur if the same data is reread from the disk, or 
corrected by ECC. Usually caused by power 
fluctuations or noise spikes. 

SOFI'-SECTORED - Old time-based method of 
indicating the start of each sector on a disk. Soft­
sectored drives require that location instructions be 
located in the data fields. (See also hard-sectored.) 

SPINDLE - The drive's center shaft, on which the 
hard disks are mounted. A synchronized spindle is a 
shaft that allows two disks to spin simultaneously as a 
mirror image of each other, permitting redundant 
storage of data. 

SPU1TER-A special method of coating the disk 
that results in a hard, smooth surface capable of 
storing data at a high density. Quantum disk drives 
use sputtered thin Ii.Im disks. 

STEPPER-A type of motor that moves in discrete 
steps with each electrical pulse. Stepper were 
originally the most common type of actuator engine, 
since they can be geared to advance a read/write head 
one track per step. However, they are not as fast, 
reliable, or durable as the voice coil actuators found in 
Quantum disk drives. (See also voice coiL) 

SUBSTRATE- The material underneath the 
magnetic coating of a disk. Common substrates 
include aluminum or m~nesium alloys for hard 
drives, glass, for optical disks, and mylar for floppy 
disks. 

SURFACE- The top or bottom side of a disk, which 
is coated with the magnetic material for recording 
data. On some drives one surface may be reserved for 
positioning information. 



T 
THIN FILM -A type of coating allowing very thin 
layers of magnetic material, used on hard disks and 
read/write heads. Hard disks with thin film surfaces 
can store greater amounts of data. 

TPI - Tracks Per Inch. The number of tracks written 
within each inch of disk's surface, used as a measure of 
how closely the tracks are packed on a disk surface. 
Also known as track density. 

TRACK- One of the many concentric magnetic 
circle patterns written on a disk surface as a guide for 
storing and reading data. Also known as channel 

TRACK DENSI1Y - How closely the tracks are 
packed on a disk surface. The number is specified as 
tracks per inch (TPI). 

TRACK-TO-TRACK SEEK TIME- The time 
required for the read/write heads to move to an 
adjacent track. 

TRANSFER RATE - The rate at which the disk 
sends and receives data from the controller. The 
sustained transfer rate includes the time required for 
system processing, head switches and seeks, and 
accurately reflects the drive' s true performance. The 
burst mode transfer rate is a mucli higher figure that 
refers only to the movement of data directly into 
RAM. 

u 
UNFORMATTED CAPACITY-The total number 
of usable bytes on a disk, including the space that will 
be required to later to record location, boundary 
definitions, and timing information. (See formatted 
capacity for comparison.) 

USER-ACCESSIBLE- The area of the medium that 
can be read from or written to by READ and WRITE 
commands. 

Glossary 

v 
VOICE COIL - A fast and reliable actuator motor 
that works like a loud speaker, with the force of a 
magnetic coil causing a proponionate movement of 
the head. Voice coil actuators are more durable than 
their stepper counterparts, since fewer parts are 
subject to daily stress and wear. Voice coil technology 
is used in all Quantum drives. 

VOIATII.E MEDIUM- Medium that may not 
retain data written to it for a subsequent read 
operation through a power-on condition. An example 
of this is a silicon memory device that loses data 
written to it if device power is lost. 

w 
WEDGE SERVO - The position on every track that 
contains data used by the closed loop positioning 
control. This information is used to fine tune the 
position of the read/write heads exactly over the track 
center. 

WINCHESTER DISKS- Former code name for an 
early IBM hard disk model, sometimes still used to 
refer to hard drives in general. 

WRITE ONCE -An optical disk technology that 
allows the drive to store and read back data, but 
prevents the drive from erasing information once it 
has been written. 
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