

























































































































































































































































































































































































































































































1 = One or more errors in sector header

= No error in CRC bytes
= One or both CRC bytes in error

0 = No error in ECC parity bytes
1 = One or more errors in ECC parity bytes

CC detected a correctable error
CC detected an uncorrectable error

ata not recovered on first try or retries not allowed

The error byte definition is:
l7l6[s]4f3]2]1[0]
[ I N R T R
[ A I R S R
I 1 1 | | 0=E
It | | 1=E
A A (R IS R B
| [ I | | Not Used
A R A R A
N I IR I B
I I I N
| I | | 0 = No error in sector header
[ T
I N B
| | | 0 = No errors in sector body
| | ! 1 = One or more errors in sector body
Lo
| [ 0 = Data recovered on first try
| | | 1=D
R
| | o
1
I
|
l
|
0
1

= Recovered with read retries
= Unrecoverable
READ ERT LOG UTILITY

The general description for this utility is section 9.3.

HP7936 FL FLEX Specifics

After 5 entries are in the RAM area the device moves the entries to the disk. The permanent disk log can
hold a maximum of 101 entries. Thus, a maximum of 106 entries can be returned for each head.

The HP7936FL uses the same log format as the run-time log. The error byte definition is different from the

run-time log and is shown below. The number of correctable data errors in the log header for ERTs is a
count of all correctables (not recoverable on first retry like the Run-Time log).
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HP7936 FL FLEX Specifics

0 = No error in the CRC bytes
1 = One or more errors in the sector body

The error byte definition is:
l7le6[s5[4[32]1]0]
I I N
e
| | | | 0 0= ECC detected a correctable error
|| | I | 0 1 = ECC detected an uncorrectable error
| ] | | | 1 0 = No error detected
I I I I 1 1 = Pattern not used
I I I
A
I R I I
| | | 0 = No error in sector header
| | | 1 = One or more errors in sector header
I I
| | 0 = No errors in sector body
[ | 1 = One or more errors in sector body
L
||
|
| |
| o
| 1
I
0
1

I
I
I
I
|
I
I
|
I
I
I
I
I
I
I
I
|
I
I
I
|
I
I
I
0
1

= Parity Error bit disabled
= Parity Error bit enabled
= No data underrun/overrun fauit
= Data underrun/overrun fault
= No error in ECC parity bytes
= One or more errors in the ECC parity bytes
READ FAULT LOG UTILITY

Below is the log format.

The log header is (number of records): 1 byte

The record format is:
Current logical cylinder address 2 bytes
Current logical head address 1 byte
Current logical sector address 1 byte
Target logical cylinder address 2 bytes
Target logical head address 1 byte
Target logical sector address 1 byte
Status of internal registers 1 byte
Error byte 1 byte
Error type and activity indicator 1 byte

The general description for this utility is section 9.4.

The device initially logs faults and related events in 2 RAM area. The RAM holds a maximum of 30 entries.

The HP7936FL posts the entries to the device after the command completes. The permanent fault log on
the device holds a maximum of 44 entries. Thus, a maximum of 74 entries can be returned to the host.
The HP7936 uses the same log format as previous CS80 devices. The
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status definitions of the internal registers error and error type are different. The status of internal registers
byte is a collection of bits from the servo register and the endecon register. The purpose of this register is
to provide additional information about the Servo and R/W systems when a fault in the data path occurs. If

HP7936 FL FLEX Specifics

a channel fault occurs, this byte is zero. The bit definitions are shown below.

bit 0 = Spindle Speed Error bit (Servo)
bit 1 = Servo Timing Error bit (Servo)
bit 2 = Off Track bit (Servo)
bit 3 = AGC Error bit (Servo)
bit 4 = Data Overrun bit (Endecon)
bit 5 = Undefined

bit 6 = Undefined

bit 7 = Undefined

The last byte, error type, indicates whether an error is a Derror, Terror, event or fault by setting/clearing the

last two bits of the 2nd nibble. The first nibble is the activity indicator. The activity indicator gives a number

which represents the number of seeks within a range that occurred between faults. The ranges are shown

below.

lalalafafJofolT]L]

T (Type)
0 = Event
1 = Fault

L (Location)
0 = Derror
1 = Terror

AAAA

0000 = no seeks

0001 = 1 seek

0010 = 2 seeks

0011 = 3 seeks

0100 = 4 seeks

0101 = 5 to 7 seeks

0110 = 8 to 200 seeks

0111 = 201 to 2,000 seeks

1000 = 2,001 to 12,000 seeks

1001 = 12,001 to 25,000 secks

1010 = 25,001 to 150,000 seeks

1011 = 150,001 to 600,000 secks
1100 = 600,001 to 4,000,000 seeks
1101 = 4,000,001 to 16,000,000 seeks
1110 = 16,000,001 to 1,000,000,000 seeks
1111 = > 1,000,000,000 secks

CLEAR LOGS UTILITY

This utility is implemented as described in section 9.5.
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ERROR RATE TESTS

The general description for this utility is section 9.6.

The Parity Error Bit allows for testing the sync field and framing words of the sector. When the bit is set,
media defects in sync field and framing words can be detected. Defects in these areas might result in

uncorrectable data for the user.

7936 will return 276 bytes instead of the 269 returned in other products. This is due to the seven extra ECC
bytes. This report mode determines whether the error occurred in interleave A or interleave B, or in the
ECC.

User Defined Pattern is not implemented in the 7936.

BUTTERFLY SEEK UTILITY

This utility is implemented as described in section 9.7.

PRESET DRIVE UTILITY

This utility is implemented as described in section 9.8.

READ REVISION NUMBERS

The general description of this utility is section 9.9.

The execution message is formatted as follows.

HP7936’s rework number is 0. The number of bytes returned in the execution message for the HP7936 is

Header - 1 Byte

Number of revision number bytes following

Body - 1 Byte

5. The Header value is 5.

The format of the Body is as follows:

Byte ROM

1 Firmware

2 Firmware

3 Firmware

4 Firmware

5 Servo System Firmware
DIAGNOSTIC READ UTILITY

This utility is implemented as described in section 9. 10.

HP7936 FL FLEX Specifics

(repeated for each Revision Number needed)
Revision Number

The maximum bytes of reserved area is 16,384 bytes. The Length must be 0 to 16,384.
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HP7936 FL FLEX Specifics

DIAGNOSTIC WRITE UTILITY

This utility is implemented as described in section 9.11.

The maximum bytes of reserved area is 16,384 bytes. The Length must be 0 to 16,384,

REBUILD STATUS

This command is not supported.

FIRMWARE UPGRADE

This command is not supported.
The general description of this utility is section 9.17.

The HP7936’s implementation of this utility is different from the implementation of past CS80 devices. Here
is a list of the special features of HP7936’s implementational.

I. A "special" logical address is specified as the target address of this command. This
special logical address consists of a logical cylinder and head number, as well as a
physical sector number. The physical sector number allows any sector on a logical track
to be read, including the spare sector. The host sends the address as part of the
command.

2. A "verify" of the target track is not attempted. If a Read Full Sector command fails or
returns the wrong sector’s data, then a Locate and Read command (of length > O sectors)
should be executed to resynchronize the disk hardware. Otherwise, the sector read will
not be the target for subsequent Read Full Sector commands.

3. The command opcode for Read Full Sector has been changed for the HP7936 to OA3H.
The Full Sector format is as follows:

Header - 6 Bytes (stored on disk)

Data - 256 Bytes (stored on disk)

CRC - 2 Bytes (from DMA overhead RAM)

ECC- ' 12 Bytes (from ECC)

Total 276 Bytes
The Parameter values are as follows:
Cylinder number of target has Logical values 0 - 1395.
Head number of tafget has Logical values O - 6.

Sector number of target has Physical values 0 - 123,

HEWLETT
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C2201A FLEX Specifics

Appendix D

C2201A FLEX SPECIFICS

This appendix shows the FLEX information pertaining only to the C2201A.
DEVICE COMMANDS
LOCATE AND READ

This command is implemented as described in section 4.1.

LOCATE AND WRITE

This command is implemented as described in section 4.2.

SET UNIT
The general description of this command is section 4.3.
The device allows only unit -OH and unit FH. Unit FH implies the controller.

The Set Unit command and the Set Mechanism command are mutually exclusive. Only one of these two
commands may exist in the command sequence.

If the Set Unit command is issued, it must be the first command in the command sequence.
If both the Set Unit command and the Set Mechanism command are absent in the command sequence, a

Set Unit command will be supplied for the transaction. This supplied Set Unit command will assume the
value of the most recently issued Set Unit command.

SET VOLUME

This command is not supported.

SET ADDRESS

This command is implemented as described in section 4.5.

SET LENGTH

This comimand is implemented as described in section 4.6.

NO OP

This command is implemented as described in section 4.7.

' HEWLETT
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C2201A FLEX Specifics

SET MECHANISM

This command is implemented as described in section 4.8.

The Set Unit command and the Set Mechanism command are mutually exclusive. Only one of these two
commands may exist in the command sequence.

If the Set Mechanism command is issued, it must be the first command in the command sequence.

If both the Set Unit command and the Set Mechanism command are absent in the command sequence, a

Set Unit command will be supplied for the transaction. This supplied Set Unit command will assume the

value of the most recently issued Set Unit command.

EXTENDED DESCRIBE

This command is implemented as described in section 4.9.
The Extended Describe tables for C2201A are:
CONTROLLER TABLE

TABLE DESCRIPTOR (values in hex format)

hdr # rec
Table size type size rec size
[ o00E | 03 ] 08 [ 00 | o0 |

HEADER (seven single byte fields plus one byte pad)

Cl C2 C3 C4 C5 C6 C7 C8
| | l I l l l I ]

byte fields Description

C1-C2 Installed Unit byte: 1 bit for each unit (Unit 0 = LSB)
Product Decimal Values
C2201A 1

byte fields Description

C3-C4 Maximum instantaneous transfer rate in thousands of bytes per second
Product Decimal Values
C2201A 5000
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C2201A FLEX Specifics

byte fields Description
Cs Controller Type
0 = Integrated single-unit controller
1 = Integrated multi-unit controller
2 = Integrated multi-port controller
3 = Integrated multi-unit, P-Bus only controller
4 = Integrated multi-unit, multi-port controller
Prbduct Decimal Values
C2201A 2,3
byte fields Description
C6 Host Port Id (0-7)
byte fields Description
c7 Number of host ports provided by controller
Product Decimal Values
HP7936FL 8
byte fields Description
C8 Reserved
UNIT & VOLUME TABLE
TABLE DESCRIPTOR (values in hex format)
hdr # rec
Table size size rec size
[ 0026 | 12 | o0 | oE |
HEADER (eighteen single byte fields)
Ul U2 U18
L 71
byte fields Description
Ul Unit Number
Product Decimal Values
C2201A 0
byte fields Description
U2 General Device Type
0 = Fixed Disk
1 = Removable disk or combination
2 = Tape, fixed block size, or random access
Product Decimal Values
C2201A 0
F HEWLETT
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byte fields
U3-Us

byte fields
U6-U7

byte fields
U8

byte fields
U9

byte fields
U10-Ul1l

byte fields
U12-U13

byte fields
U14-U15

byte fields
U16-U17

C2201A FLEX Specifics

Description

Device Number. Represents actual HP product number;
XX XX XY (2 digits per byte)

XXXXX = product number, Y = option

Product Decimal Values
C2201A 022010
Description

Number of bytes per block

Product Decimal Values
C2201A 256
Description

Number of blocks which can be buffered
Product Decimal Values
C2201A 128
Description

Recommended burst size
(0 = burst mode not recommended)

Product Decimal Values
C2201A 0
Description

Block Time in microseconds (Time is from beginning of one block
to beginning of next.)

Product Decimal Values
C2201A 130
Description

Continuous average transfer rate for long (full volume) transfers in
thousands of bytes per second

Product Decimal Values
C2201A 1434
Description

Optimal retry time in tens of milliseconds

Product Decimal Values
C2201A 80
Description

Access time parameter in tens of milliseconds. (Maximum time from
the end of command message test to RTS data or RTR data. Applies
to read and write commands only in single host single command
environment.
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byte fields
U18

Product Decimal Values
C2201A 84
Description

Maximum interleave factor

Product Decimal Values
C2201A 1

RECORD (fourteen single byte fields)

C2201A FLEX Specifics

\'2! V2 Vi4
l | | 1

byte fields Description

V1-V3 Maximum value of cylinder address vector
Product Decimal Values
C2201A 1448

byte fields Description

V4 Maximum value of head address vector
Product Decimal Values
C2201A 15

byte fields Description

V5-V6 Maximum value of sector address vector
Product Decimal Values
C2201A 112

byte fields Description

V7-V12 Maximum value of single-vector address
Product Decimal Values
C2201A 2619791

byte fields Description

Vi3 Current interleave factor
Product Decimal Values
C2201A 1

byte fields Description

Vi4 Volume Number
Product Decimal Values
C2201A 0
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MECHANISM TABLE

TABLE DESCRIPTOR (values in hex format)

hdr # rec
Table size size rec size
[001F [oD To1 [oc ]

HEADER (thirteen single byte fields)

C2201A FLEX Specifics

Ul U2 Co. . U13
l l 1

byte fields Description

Ul Mechanism Number/Address
Product Decimal Values
C2201A 1

byte fields Description

U2 General Device Type
0 = Fixed Disk
1 = Removable disk or combination
2 = Tape, fixed block size, or random access
Product Decimal Values
C2201A 0

byte fields Description

U3-Us Device Number. Represents actual HP product number;
XX XX XY (BCD coded, 2 digits per byte)
XXXXX = product number, Y = option
Y =0 for ESDI; Y = 1 for SCSI
Product Decimal Values
C2201A 975480

byte fields Description

U6-U7 Number of bytes per block
Product Decimal Values
C2201A 256

byte fields Description

Us Number of blocks which can be buffered
Product Decimal Values
C2201A 128
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byte fields
U9

byte fields
U10

byte fields
U11-U12

byte fields
Ui3

C2201A FLEX Specifics

Description
Interface Type
0 = ESDI 1 = SCSI

Product Decimal Values
C2201A 0

Description
Block Time in microseconds (Time is from beginning of one block
to beginning of next.)

Product Decimal Values
C2201A 130

Description
Continuous average transfer rate for long (full volume) transfers in

thousands of bytes per second

Product Decimal Values
C2201A 1434

Description
Maximum interleave factor

Product Decimal Values
C2201A 1

RECORD (twelve single byte -fields)

Vi1 V2 . .. Vi2
I I | B
byte fields Description
V1-V3 Maximum value of cylinder address vector
Product Decimal Values
C2201A 1448
byte fields Description
V4 Maximum value of head address vector
Product Decimal Values
C2201A 15
byte fields Description
V5-V6 Maximum value of sector address vector
Product Decimal Values
C2201A 112
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C2201A FLEX Specifics

byte fields Description

V7-V12 Maximum value of single-vector address
Product Decimal Values
C2201A 2619791

INITIALIZE MEDIA

The general description of this command is section 4. 10.

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller.

The command operates on a specific mechanism when the Set Mechanism command is employed.

SPARE BLOCK COMMAND

The general description of this command is section 4.11.

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller.

The command operates on a specific mechanism when the Set Mechanism command is employed.
LOCATE AND VERIFY

This command is implemented as described in section 4.12.

INITIATE UTILITY

This command is implemented as described’ in section 4.13.

INITIATE DIAGNOSTIC

This command is implemented as described in section 4.14.

The only supported diagnostic is self-test, Diagnostic section number zero (0). This command must be
directed to the device’s controller (unit 15).

REQUEST STATUS

This command is implemented as described in section 4.15.

SET DEVICE LOCK

This command is implemented as described in section 4.16.

DELETE DEVICE LOCK

This command is implemented as described in section 4.17.

w HEWLETT
PACKARD
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C2201A FLEX Specifics

SET UNIT LOCK
This command is not supported.
DELETE UNIT LOCK

This command is not supported.

SET NONRESPONDING HOST (NRH) TIMEOUT

This command is implemented as described in section 4.20.

The default value is 65534.

SET HOST TO HOST TIMEOUT

This command is implemented as described in section 4.19.

LOCATE AND FILL

This command is implemented as described in section 4.20.

REBUILD

This command is not supported.

SKIP DRIVE

This command is not supported.

READ RUN-TIME LOG UTILITY

The general description of this utility is section 9.2

When the unit number is set to O0H, then this command operates on the selected unit. This cornmand is
not valid for logical unit OFH, the controller. When this command operates on the logical unit, the Current
physical addresses and the Current logical addresses reflect the address space of the logical unit.  Thus,

the Current physical addresses reflect the physical addresses of the logical unit; the Current logical
addresses reflect the logical addresses of the logical unit.

This command operates on an individual mechanism when the Set Mechanism command is employed.
When this command operates on a mechanism the Current physical addresses and the Current logical
addresses reflect the address space of the individual mechanism. Thus, the Current physical address
reflect the physical addresses of the individual mechanism; the Current logical address reflect the logical
addresses of the individual mechanism.

READ ERT LOG UTILITY

The general description of this utility is section 9.3.
When the unit number is set to O0H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller. When this command operates on the
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C2201A FLEX Specifics

logical unit, the Current physical addresses and the Current logical addresses reflect the address space of
the logical unit.

Thus, the Current physical addresses reflect the physical addresses of the logical unit; the Current logical
addresses reflect the logical addresses of the logical unit.

This command operates on an individual mechanism when the Set Mechanism command is employed.
When this command operates on a mechanism, the Current physical addresses and the Current logical
addresses reflect the address space of the individual mechanism. Thus, the Current physical address
reflects the physical addresses of the individual mechanism; the Current logical address reflect the logical
addresses of the individual mechanism.

After 5 entries are in the RAM area the device moves the entries to the disk. The permanent disk log can
hold a maximum of 101 entries. Thus, a maximum of 106 entries can be returned for each head. The
C2201A uses the same log format as the run-time log. The error byte definition is different from the run-
time log and is shown below. The number of correctable data errors in the log header for ERTs is a count
of all correctables (not recoverable on first retry like the Run-Time log).

The error byte definition is:

0 = Parity Error bit disabled
1 = Parity Error bit enabled

0 = No data underrun/overrun fault
1 = Data underrun/overrun fault

7l6{s5f{4al3f2[1]o]

[ R A I N R

A N A I IR R

I I | I | 0 0= ECC detected a correctable error
| I | | | 0 1= ECC detected an uncorrectable error
| [ | | | 1 0 = No error detected

| . | | ] 1 1 = Pattern not used

AN R I R T

A AR R R B

N N I N

| . | | 0 = No error in sector header

| . | | 1 = One or more errors in sector header
I I N

| [ | 0 = No errors in sector body

| | | 1 = One or more errors in sector body

[ ,

| | 0 = No error in the CRC bytes

| I 1 = One or more errors in the sector body
[

[

[

[

I

|

|

0 = No error in ECC parity bytes
1 = One or more errors in the ECC parity bytes

READ FAULT LOG UTILITY

The general description of this utility is section 9.4,

REV: A | DATE: 11/17/92 | DWG. NO:  A-5959-3909-1 PAGE 173 OF 207

HEWLETT
PACKARD




C2201A FLEX Specifics

Below is the log format:

The log header is (number of records): 1 byte
The record format is:

Current logical cylinder address 2 bytes
Current logical head address 1 byte
Current logical sector address 1 byte
Target logical cylinder address - 2 bytes
Target logical head address 1 byte
Target logical sector address 1 byte
Status of internal registers 1 byte
Error byte 1 byte
Error type and activity indicator 1 byte

Two fields in the record format hold special meanings. For the Current Logical Cylinder Address and the
Target Logical Cylinder Address, if the upper bit is set to 1, then the value is a physical address rather than
a logical address.

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller. When this command operates on the logical unit, the Current
logical addresses and the Target logical addresses reflect the address space of the logical unit.

This command operates on an individual mechanism when the Set Mechanism command is employed.
When this command operates on a mechanism, the Current logical addresses and the Target logical
addresses reflect the logical address space of the individual mechanism. The device initially logs faults and
related events in a RAM area. The RAM holds a maximum of 30 entries. The C2201A posts the entries to
the device after the command completes. The permanent fault log on the device holds a maximum of 44
entries. . Thus, the C2201A can return a maximum of 74 entries to the host. The C2201A uses the same log
format as previous CS80 devices. The status definitions of the internal registers error and error type are
different. The status of internal registers byte is a collection of bits from the servo register and the endecon
register. The purpose of this register is to provide additional information about the Servo and R/W systems
when a fault in the data path occurs. If a channel fault occurs, this byte is zero. The bit definitions are
shown below.

bit0 = Spindle Stopped (ESD])
bit 1 = Data Path Fault (CTRL)
bit2 = Seek Fault (ESDD)
bit3 =  Write Protect (ESDI)
bit4 = Write Fault (ESDI)
bit5 = Com/Stat ESDI Fault (ESDD)
bit6 = Com/Stat Ctrl Fault (CTRL)
bit 7 = Data Clock Fault (CTRL)

The conditions under which each bit is set is described below:

Spindle Stopped : The spindle motor is not up to speed

Data Path Fault : Power Fail or Write Hold Off

Seeck Fault : Seek failure or drive lost spindle lock

Write Protect : Write Protected, Fixed Media

Write Fault : See ESDI standard status documentation
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C2204A FLEX Specifics

Appendix E
C2204A FLEX SPECIFICS

This appendix shows the FLEX information pertaining only to the C2204A.
DEVICE COMMANDS

LOCATE AND READ

This command is implemented as described in section 4.1.

LOCATE AND WRITE

This command is implemented as described in section 4.2.

SET UNIT

The general description of this command is section 4.3.

The device allows only unit OH and unit FH. Unit FH implies the controller.

The Set Unit command and the Set Mechanism command are mutually exclusive. Only one of these two
commands may exist in the command sequence.

If the Set Unit command is issued, it must be the first command in the command sequence.

If both the Set Unit command and the Set Mechanism command are absent in the command sequence, a
Set Unit command will be supplied for the transaction. This supplied Set Unit command will assume the
value of the most recently issued Set Unit command.

SET VOLUME

This command is not supported.

SET ADDRESS

This command is implemented as described in section 4.5.

SET LENGTH

This command is implementéd as described in section 4.6.

NO OP

This command is implemented as described in section 4.7.

ﬂ/’ HEWLETT
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SET MECHANISM

C2204A FLEX Specifics

This command is implemented as described in section 4.8.

The Set Unit command and the Set Mechanism command are mutually exclusive. Only one of these two

commands may exist in the command sequence.

If the Set Mechanism command is issued, it must be the first command in the command sequence.

If both the Set Unit command and the Set Mechanism command are absent in the command sequence, a
Set Unit command will be supplied for the transaction. This supplied Set Unit command will assume the

value of the most recently issued Set Unit command.

EXTENDED DESCRIBE

This command is implemented as described in section 4.9.

The Extended Describe tables for C2204A are:

CONTROLLER TABLE

TABLE DESCRIPTOR (values in hex format)

hdr # rec
Table size size rec size
[ 000E ] o8 | o0 | 00 |

HEADER (seven single byte fields plus one byte pad)

Cl1 C4 C5 C6 Cc7 C8
L 1 | | | I [ |

byte fields Description

C1-C2 Installed Unit byte: 1 bit for each unit (Unit 0 = LSB)
Product Decimal Values
C2204A 1

byte fields Description

C3-C4 Maximum instantaneous transfer rate in thousands of bytes per second
Product Decimal Values
C2204A 5000
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byte fields Description
Cs Controller Type

0 = Integrated single-unit controller
1 = Integrated multi-unit controller
2 = Integrated multi-port controller

3 = Integrated multi-unit, P-Bus only controller
4 = Integrated multi-unit, multi-port controller

Product Decimal Values
C2204A 2,3

byte fields Description

Cé6 Host Port Id (0-7)

byte fields Description

Cc7 - Number of host ports provided by controller
Product Decimal Values
C2204A 8

byte fields Description

C8 Reserved

UNIT & VOLUME TABLE

TABLE DESCRIPTOR (values in hex format)

hdr # rec
Table size type size rec size
[ 0026 [ o4 T 12 [ or | oE |

HEADER (eighteen single byte fields)

C2204A FLEX Specifics

Ul U2 U18
! | |
byte fields Description
U1l Unit Number
Product Decimal Values
C2204A 0
byte fields ) Description
U2 General Device Type
0 = Fixed Disk

1 = Removable disk or combination
2 = Tape, fixed block size, or random access

Product Decimal Values
C2204A 0
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byte fields
U3-Us

byte fields
Us-U7

byte fields
Us

byte fields
U9

byte fields
U10-U11

byte fields
U12-U13

byte fields
U14-U15

byte fields
U16-U17

C2204A FLEX Specifics

Description

Device Number. Represents actual HP product number;
XX XX XY (BCD coded, 2 digits per byte)

XXXXX = product number, Y = option

Product Decimal Values
C2204A 022040
Description

Number of bytes per block

Product Decimal Values
C2204A 256

Description
Number of blocks which can be buffered

Product Decimal Values
C2204A 128
Description

Recommended Burst size
0 = burst mode not recommended

Product Decimal Values
C2204A 0
Description

Block Time in microseconds (Time is from beginning of one block
to beginning of next.)

Product Decimal Values
C2204A 130
Description

Continuous average transfer rate for long (full volume) transfers in
thousands of bytes per second

Product Decimal Values
C2204A 1434
Description

Optimal retry time in tens of milliseconds
Product Decimal Values
C2204A 80
Description

Access time parameter in tens of milliseconds. (Maximum time from the end
of commarid message text to RTS data or RTR data. Applies to read and
write commands only in single host single command environment.)
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C2204A FLEX Specifics

Product Decimal Values
C2204A 84

byte fields Description

Uis Maximum interleave factor
Product Decimal Values
C2204A 1

RECORD (fourteen single byte fields)

Vi V2 Vi4

l l ]

byte fields Description

V1-V3 Maximum value of cylinder address vector
Product Decimal Values
C2204A 2897

byte fields Description

V4 Maximum value of head address vector
Product_ Decimal Values
C2204A 15

byte fields Description

V5-Vé6 Maximum value of sector address vector
Product Decimal Values
C2204A 112

byte fields Description

V7-V12 Maximum value of single-vector address
Product Decimal Values
C2204A 5239583

byte fields Description

V13 Current interleave factor
Product Decimal Values
C2204A 1

byte fields Description

Vi4 Volume Number
Product Decimal Values
C2204A 0
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MECHANISM TABLE (one table for each mechanism)

TABLE DESCRIPTOR (values in hex format)

C2204A FLEX Specifics

hdr # rec
Table size type size rec size
| O0IF { os | oo | o1 | oc |
HEADER (thirteen single byte fields)
Ul U2 Ui3
l I | 1
byte fields Description
Ul Mechanism Number/Address
Product Decimal Values
C2204A 1-2
byte fields Description
U2 General Device Type
0 = Fixed Disk
1 = Removable disk or combination
2 = Tape, fixed block size, or random access
Product Decimal Values
C2204A 0
byte fields Description
U3-US Device Number. Represents actual HP product number;
XX XX XY (BCD coded, 2 digits per byte)
XXXXX = product number, Y = option
Y = 0 for ESDI; Y = 1 for SCSI
Product Decimal Values
C2204A 975480
byte fields Description
U6-u7 Number of bytes per block
Product Decimal Values
C2204A 256
byte fields Description
Us Number of blocks which can be buffered
Product Decimal Values
C2204A 128
w HEWLETT
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byte fields
u9

byte fields
U10

byte fields
U11-U12

byte fields
Ui13

C2204A FLEX Specifics

Description
Interface Type
0 = ESDI 1 = SCSI

Product Decimal Values
C2204A 0

Description
Block Time in microseconds (Time is from beginning of one block

to beginning of next.)

Product Decimal Values
C2204A 130
Description

Continuous average transfer rate for long (full volume) transfers in
thousands of bytes per second

Product Decimal Values
C2204A 1434
Description

Maximum interleave factor

Product Decimal Values
C2204A 1

RECORD (twelve single byte -fields)

Vi V2 e . Vi2

byte fields Description

V1-V3 Maximum value of cylinder address vector
Product Decimal Values
C2204A 1448

byte fields Description

V4 Maximum value of head address vector
Product Decimal Values
C2204A 15

byte fields Description

V5-Vé6 Maximum value of sector address vector
Product Decimal Values
C2204A 112
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C2204A FLEX Specifics

byte fields Description

V7-V12 Maximum value of single-vector address
Product Decimal Values
C2204A 2619791
INITIALIZE MEDIA

The general description of this command is section 4.10.

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller.

The command operates on a specific mechanism when the Set Mechanism command is employed.

SPARE BLOCK COMMAND

The general description of this command is section 4.11.

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller.

The command operates on a specific mechanism when the Set Mechanism command is employed.

LOCATE AND VERIFY

This command is implemented as described in section 4.12.
INITIATE UTILITY

This command is implemented as described in section 4.13.
INITIATE DIAGNOSTIC

This command is implemented as described in section 4.14.

The only supported diagnostic is self-test, Diagnostic section number zero (0). This command must be
directed to the device’s controller (unit 15).

REQUEST STATUS

This command is implemented as described in section 4.15.

SET DEVICE LOCK

This command is implemented as described in section 4.16.

DELETE DEVICE LOCK

This command is implemented as described in section 4.17.

w HEWLETT
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SET UNIT LOCK

This command is not supported.

DELETE UNIT LOCK

This command is not supported.

SET NONRESPONDING HOST (NRH) TIMEOUT

This command is implemented as described in section 4.20.

The default value is 65534.

SET HOST TO HOST TIMEOUT

This command is implemented as described in section 4.19.

LOCATE AND FILL

This command is implemented as described in section 4.20.

REBUILD

This command is not supported.

SKIP DRIVE

This command is not supported.
READ RUN-TIME LOG UTILITY

The general description of this utility is section 9.2

C2204A FLEX Specifics

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller. When this command operates on the logical unit, the Current
physical addresses and the Current logical addresses reflect the address space of the logical unit. Thus,

the Current physical addresses reflect the physical addresses of the logical unit; the Current logical

addresses reflect the logical addresses of the logical unit.

This command operates on an individual mechanism when the Set Mechanism command is employed.
When this command operates on a mechanism, the Current physical addresses and the Current logical
addresses reflect the address space of the individual mechanism. Thus, the Current physical address

reflects the physical addresses of the individual mechanism; the Current logical address reflect the logical

address of the individual mechanism.

READ ERT LOG UTILITY

The general description of this utility is section 9.3.
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C2204A FLEX Specifics

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller. When this command operates on the logical unit, the Current
physical addresses and the Current logical addresses reflect the address space of the logical unit.

Thus, the Current physical addresses reflect the physical addresses of the logical unit; the Current logical
address reflect the logical addresses of the logical unit.

This command operates on an individual mechanism when the Set Mechanism command is employed.
When this command operates on a mechanism, the Current physical addresses and the Current logical
addresses reflect the address of the individual mechanism. Thus, the Current physical address reflect the
physical addresses of the individual mechanism; the Current logical address reflects the logical addresses
of the individual mechanism.

After 5 entries are in the RAM area the device moves the entries to the disk. The permanent disk log can
hold a maximum of 101 entries. Thus, 2 maximum of 106 entries can be returned for each head. The
C2204A uses the same log format as the run-time log. The error byte definition is different from the run-
time log and is shown below. The number of correctable data errors in the log header for ERTs is a count
of all correctables (not recoverable on first retry like the Run-Time log).

The error byte definition is:
t7le6lsf4f3]2[1]0]
N A A R I R
[ N I R
| | | | | 0 0 = ECC detected a correctable error
| | | l | 0 1 = ECC detected an uncorrectable error
| | | | | 1 0 = No error detected
| | l | | 1 1= Patternnot used
Y A E I B
Y A E B B
A N N I
| | | | 0 = No error in sector header
| | | | 1 = One or more errors in sector header
[ R R I
| | | | 0= Noerrors in sector body
| | | | 1= Oneormore errors in sector body
[ ,
| | | 0= Noerrorin the CRC bytes
|| | 1= One or more errors in the sector body
I
| | 0 = Parity Error bit disabled
| | 1= Parity Error bit enabled
I
| 0 = No data underrun/overrun fault
| 1 = Data underrun/overrun fault
I
0 = No error in ECC parity bytes
1 = One or more errors in the ECC parity bytes

READ FAULT LOG UTILITY

The general description of this utility is section 9.4.
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C2204A FLEX Specifics

Below is the log format.
The log header is (number of records): 1 byte

The record format is:

Current logical head address 1 byte
Current logical sector address 1 byte
Target logical cylinder address 2 bytes
Target logical head address 1 byte
Target logical sector address 1 byte
Status of internal registers 1 byte
Error byte 1 byte
Error type and activity indicator 1 byte

Three fields in the record format hold special meanings. For the Two fields in the record format hold
special meanings. For the Current Logical Cylinder Address and the Target Logical Cylinder Address, if the
upper bit is set to 1, then the value is a physical address rather than a logical address.

When the unit number is set to O0H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller. When this command operates on the logical unit, the Current
logical addresses and the Target logical addresses reflect the address space of the logical unit

This command operates on an individual mechanism when the Set Mechanism command is employed.

When this command operates on a mechanism, the Current logical addresses and the Target logical
addresses reflect the logical address space of the individual mechanism. The device initially logs faults and
related events in a RAM area. The RAM holds a maximum of 30 entries. The C2204A posts the entries to
the device after the command completes. The permanent fault log on the device holds a maximum of 44
entries. Thus, the C2204A can return a maximum of 148 entries to the host. The C2204A uses the same
log format as previous CS80 devices. The status definitions of the internal registers error and error type are
different. The status of internal registers byte is a collection of bits from the servo register and the endecon
register. The purpose of this register is to provide additional information about the Servo and R/W systems
when a fault in the data path occurs. If a channel fault occurs, this byte is zero. The bit definitions are
shown below.

bit0 = Spindle Stopped (ESDI)
bit1 = Data Path Fault (CTRL)
bit2 = Seek Fault (ESDD)
bit3 =  Write Protect (ESDI)
bit4 =  Write Fault (ESDID)
bitS = Com/Stat ESDI Fault (ESDI)
bit6 = Com/Stat Ctrl Fault (CTRL)
bit7 = Data Clock Fault , (CTRL)
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C2204A FLEX Specifics

The conditions under which each bit is set is described below:

Spindle Stopped : The spindle motor is not up to speed

Data Path Fault : Power Fail or Write Hold Off

Seek Fault : Seek failure or drive lost spindle lock

Write Protect : Write Protected, Fixed Media

Write Fault : See ESDI standard status documentation

Com/Stat ESDI Fault : Inter-face Fault or Frame Error or Illegal Command

Com/Stat CTRL Fault : Port Fault or Frame Error or Command Abort

Data Clock Fault : TFault or Disk Error (from DMA)
No other bits shall be set in this register at the time TFault or Disk Error
are set

The last byte, error type, indicates whether an error is a Derror, Terror, event or fault by setting/clearing the
last two bits of the 2nd nibble. The first nibble is the activity indicator. The activity indicator gives a number
which represents the number of seeks within a range that occurred between faults. The ranges are shown
below.

LalalafalofJolT]L]

T (Ty pe)
0 = Event
1 = Fault

L (Location)
0 = Derror
1 = Terror

AAAA

0000 = no seeks

0001 = 1 seek

0010 = 2 secks

0011 = 3 seeks

0100 = 4 seeks

0101 = 5to 7 seeks

0110 = 8 to 200 seeks

0111 = 201 to 2,000 secks

1000 = 2,001 to 12,000 seeks

1001 = 12,001 to 25,000 seeks

1010 = 25,001 to 150,000 seeks -
1011 = 150,001 to 600,000 seeks
1100 = 600,001 to 4,000,000 seeks
1101 = 4,000,001 to 16,000,000 seeks
1110 = 16,000,001 to 1,000,000,000 secks
1111 = > 1,000,000,000 seeks

Current Logical Cylinder Address and the Target Logical Cylinder Address, if the upper bit is set to 1, then
the value is a physical address rather than a logical address.

When the unit number is set to O0H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller. When this command operates on the logical unit, the Current
physical addresses and the Current logical addresses reflect the address

HEWLETT
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C2204A FLEX Specifics

spare of the logical unit. Thus, the Current physical addresses reflect the physical addresses of the logical
unit; the Current logical address reflects the logical addresses of the logical unit.

This command operates on an individual mechanism when the Set Mechanism command is employed.
When this command operates on a mechanism, the Current physical addresses and the Current logical
addresses reflect the address space of the individual mechanism. Thus, the Current physical address

reflects the physical addresses of the individual mechanism; the Current logical address reflect the logical
addresses of the individual mechanism.

CLEAR LOGS UTILITY

This utility is implemented as described in section 9.5.

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller.

The command operates on a specific mechanism when the Set Mechanism command is employed.

ERROR RATE TESTS

The general description of this utility is section 9.6.

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller.

The command operates on a specific mechanism when the Set Mechanism command is employed. The
ERT will be performed over the logical address space of the individual mechanism.

Random ERT and Random Read Only ERT tests operate as follows. For every loop requested (in the loop
count parameter), the device will perform a write (if requested) then read error rate test on 256 random

sectors. Thus, if loop count =1, 256 tests are performed. If loop count =2, then 512 tests are performed,
etc.

BUTTERFLY SEEK UTILITY

The general description of this utility is section 9.7.

When the unit number is set to 00H, then this command operates on the selected unit. This command is
not valid for logical unit OFH, the controller. Each mechanism within the unit will be exercised
independently.

The command operates on a specific mechanism when the Set Mechanism command is employed.

PRESET DRIVE UTILITY

The general description of this utility is section 9.8.

READ REVISION NUMBERS

The general description of this utility is section 9.9.

w HEWLETT
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C2204A FLEX Specifics

The execution message is formatted as follows.

Header - 1 Byte
Number of revision number bytes following

Body - 1 Byte (repeated for each Revision Number needed)
Revision Number

The format of the Body is:

Byte C2204A ROM

1 Firmware

2 Firmware

3 Firmware

4 Firmware

5 ESDI I unit

6 ESDI I unit
DIAGNOSTIC READ UTILITY

The general description of this utility is section 9.10.
The maximum bytes of reserved area is 16,384 bytes. The Length must be 0 to 16,384,

When the Set Unit command is used, this utility exercises one mechanism within the selected unit. When
the Set Mechanism command is used, this utility exercises the specific mechanism.

DIAGNOSTIC WRITE UTILITY
The general description of this utility is section 9.11.
The maximum bytes of reserved area is 16,384 bytes. The Length must be 0 to 16,384.

When the Set Unit command is used, this utility exercises one mechanism within the selected unit. When
the Set Mechanism command is used, this utility exercises the specific mechanism.

REBUILD STATUS

This command is not supported.

FIRMWARE UPGRADE

This command is not supported.

The general description of this utility is section 9.17.
The Parameter values are as follows:

Cylinder number of target has Logical values 0-2897.

Head number of target has Logical values 0-15.

w HEWLETT
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Sector number of target has Physical values 0-113.

When the unit number is set to 00H, then this command operates on the selected unit. This command is

C2204A FLEX Specifics

not valid for logical unit OFH, the controller. The logical addressing of the unit and the physical addressing
of the unit will be supported for this unit.

The command operates on a specific mechanism when the Set Mechanism command is employed, and

addressing is mechanism specific.
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Appendix F

C225X FLEX SPECIFICS

This appendix shows the FLEX information pertaining only to the C225X.

DEVICE COMMANDS
LOCATE AND READ

This command is implemented as described in section 4.1.

LOCATE AND WRITE

This command is implemented as described in section 4.2.

SET UNIT

This general description of this command is section 4.3.

For Independent C225X, units OH through EH indicate the logical units, while unit FH indicates the

controller.

For Striped C225X, units OH through 2H indicate the logical units, while unit FH indicates the controller.

For Two-Plus-Two C225X, units OH through SH indicate the logical units, while unit FH indicates the

controller.

The Set Unit command and the Set Mechanism command are mutually exclusive. Only one of these two

commands may exist in the command sequence.

C225x FLEX Specifics

If the Set Unit command is issued, it must be the first command in the command sequence.

If both the Set Unit and the Set Mechanism command are absent in the command sequence, a Set Unit
command will be supplied for the transaction. This supplied Set Unit command will assume the value of

the most recently issued Set Unit command.

SET VOLUME

This command is not supported.

SET ADDRESS

This command is implemented as described in section 4.5.
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C225x FLEX Specifics

SET LENGTH
This command is implemented as described in section 4.6.
NO OP

This command is implemented as described in section 4.7.

SET MECHANISM

This command is supported as described in section 4.8. Only mechanism numbers OOH through OFH are
allowed. Mechanism OFH indicates the controller.

EXTENDED DESCRIBE

This command is implemented as described in section 4.9.
The Extended Describe tables for C225X are:
CONTROLLER TABLE

TABLE DESCRIPTOR (values in hex format)

hdr # rec
Table size type size rec size
| 0016 [ o3 | 10 | o0 | 00 |

HEADER (seven single byte fields plus one byte pad)

C1 C2 C3 C4 C5 Cé6 Cc7 C8
l l l L l | I l |
C9 C10 Cl1 C12 C13 Cl4 Cl15 C16
L | I I | | l [ |
byte fields Description
Ci1-C2 Installed Unit byte: 1 bit for each unit (Unit 0 = LSB)
Product Decimal Values
C225X, striped 1-3
C225X, independent 1-32767
C225X; 2+2 1-63
byte fields Description
C3-C4 Maximum instantaneous transfer rate in thousands of bytes per second
Product Decimal Values
C225X, striped 5000
C225X, independent 5000
C225X, 2+2 5000

@
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byte fields

byte fields
C6

byte fields
C7

byte fields
C8

byte fields
C9-Cl11

C225x FLEX Specifics

Description

Controller Type

0 = Integrated single-unit controller

1 = Integrated multi-unit controller

2 = Integrated multi-port controller

3 = Integrated multi-unit, P-Bus only controller
4 = Integrated multi-unit, multi-port controller

Product Decimal Values
C225X, striped 2,4
C225X, independent 3
C225X, 2+2 3
Description

Host Port Id (0-7)

Description

Number of host ports provided by controller
Product Decimal Values
C225X, striped 8
C225X, independent 8
C225X, 2+2 8
Description

Controller Mode

= Single integrated controller/unit

1 = Independent

2 = Two-plus-two

3 = One with Parity

4 = Two striped

5 = Two with Parity

6 = Four striped

7 = Four with Parity

Product Decimal Values
C225X, striped 3,4,5,6,or7
C225X, independent 1
C225X, 2+2 2
Description

Controller Number. Represents an actual HP product number;
XX XX XY (2 digits per bytes)

XXXXX = product number; Y=option
Product Decimal Values
C225X, striped 022500
C225X, independent 022500
C225X, 2+2 ' 022500
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C225x FLEX Specifics

Decimal Values

Contents of board settings, set at power-on
Contents of board settings, set at power-on
Contents of board settings, set at power-on

byte fields Description
Ci12-Ci15 Controller Specific Information
Product
C225X, striped
C225X, independent
C225X, 2+2
byte fields Description
Cl6 Reserved
UNIT & VOLUME TABLE

TABLE DESCRIPTOR (values in hex format)

hdr # rec
Table size type size rec size
| o026 | o4 | 12 | o1 | oE |
HEADER (eighteen single byte fields)
Ul U2 Ui8
{ | | | |
byte fields Description
Ul Unit Number
Product Decimal Values
C225X, striped 0-2
C225X, independent 0-14
C225X, 2+2 0-5
byte fields Description
U2 General Device Type
0 = Fixed Disk
1 = Removable disk or combination
2 = Tape, fixed block size, or random access
Product Decimal Values
C225X, striped 0
C225X, independent 0
C225X,2+2 0
byte fields Description
U3-Us 'Device Number. Represents actual HP product aumber;
XX XX XY (2 digits per byte)
XXXXX = product number, Y = option
Product Decimal Values
C225X, striped 022510
C225X, independent 022510
C225X, 2+2 022510
HEWLETT
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byte fields
U6-U7

byte fields
uUs

byte fields
U9

byte fields
U10-Ul1

byte fields
U12-U13

byte fields
U14-U15

C225x FLEX Specifics

Description

Number of bytes per block

Product Decimal Values
C225X, striped 512, 1024, or 2048
C225X, independent 512
C225X, 242 1024
Description

Number of blocks which can be buffered
Product Decimal Values
C225X, striped 112
C225X, independent 112
C225X, 2+2 112
Description

Recommended burst size
(0 = burst mode not recommended)

Product Decimal Values
C225X, striped 0
C225X, independent 0
C225X, 242 0
Description

Block Time in microseconds (Time is from beginning of one block to
beginning of next.)

Product Decimal Values
C225X, striped 210
C225X, independent 210
C225X, 2+2 210
Description

Continuous average transfer rate for long (full volume) transfers in thousands
of bytes per second

Product Decimal Values
C225X, striped 5000
C225X, independent 1598
C225X, 242 : 3196
Description

Optimal retry time in tens of milliseconds
Product Decimal Values
C225X, striped 80
C225X, independent . 80
C225X, 2+2 80

REV: A | DATE: 11/17/92 | DWG. NO:  A-5959-3909-1 PAGE 194 OF 207

0

HEWLETT
PACKARD




byte fields
U16-U17

byte fields
U18

Description

C225x FLEX Specifics

Access time parameter in tens of milliseconds. (Maximum time from the end

of command message text to RTS data or RTR data. Applies to read and

write commands only in single host single command environment.)

Product Decimal Values
C225X, striped 84
C225X, independent 84
C225X, 2+2 84
Description

Maximum interleave factor

Product Decimal Values
C225X, striped

C225X, independent 1
C225X, 2+2 1

RECORD (fourteen single byte fields)

Vi V2 Vi4
l | | |
byte fields Description
V1-V3 Maximum value of cylinder address vector
Product Decimal Values
C225X, striped 1934
C225X, independent 1934
C225X, 2+2 1934
byte fields Description
V4 Maximum value of head address vector
Product Decimal Values
C225X, striped 18
C225X, independent 18
C225X, 2+2 18
byte fields Description
V5-V6 Maximum value of sector address vector
Product Decimal Values
C225X, striped 71
C225X, independent 71
C225X, 2+2 71
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C225x FLEX Specifics

byte fields Description

V7-Vi2 Maximum value of single-vector address
Product Decimal Values
C225X, striped 2647079
C225X, independent 2647079
C225X, 2+2 2647079

byte fields Description

Vi3 Current interleave factor
Product Decimal Values
C225X, striped 1
C225X, independent 1
C225X,2+2 1

byte fields Description

Vid Volume number
Product Decimal Values
C225X, striped 0
C225X, independent 0
C225X, 2+2 0

MECHANISM TABLE

TABLE DESCRIPTOR (values in hex format)

FOR C225X
hdr # rec
Table size type size rec size
| 0021 | 06 | oF [ o1 | oc |

HEADER (fifteen single byte fields)

Ul U2 . Ul1s5
L | I e | ]
byte fields Description
Ul Mechanism Number/Address
Product Decimal Values
C225X, striped 0-14
C225X, independent 0-14
C225X, 2+2 0-3, 5-8, 10-13
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byte fields
U2

byte fields
U3-Us

byte fields
U6-U7

byte fields
Us

byte fields

C225x FLEX Specifics

Description

General Device Type

0 = Fixed Disk

1 = Removable disk or combination

2 = Tape, fixed block size, or random access

Product Decimal Values
C225X, striped o
C225X, independent 0
C225X, 2+2 0
Description

Device Number. Represents actual HP product number;
XX XX XY (BCD coded, 2 digits per byte)

XXXXX = product number, Y = option

Y =0 for ESDI; Y = 1 for SCSI

Product Decimal Values
C225X, striped 022511
C225X, independent 022511
C225X, 2+2 022511
Description

Number of bytes per block

Product Decimal Values
C225X, striped 512
C225X, independent 512
C225X, 2+2 512
Description

Number of blocks which can be buffered
Product Decimal Values
C225X, striped 112
C225X, independent 112
C225X, 2+2 112
Description

Interface Type

0 = ESDI 1 = SCSI
Product Decimal Values
C225X, striped 1
C225X, independent 1
C225X, 2+2 1
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C225x FLEX Specifics

Continuous average transfer rate for long (full volume) transfers in thousands

byte fields Description

U10-U11 Block Time in microseconds (Time is from beginning of one block to
beginning of next.)
Product Decimal Values
C225X, striped 210
C225X, independent 210
C225X, 242 210

byte fields Description

U12-U13
of bytes per second
Product Decimal Values
C225X, striped 5000
C225X, independent 1598
C225X,2+2 3196

byte fields Description

Ul4 Maximum interleave factor
Product Decimal Values
C225X, striped 1
C225X, independent 1
C225X, 242 1

byte fields Description

uUl1s Mechanism status
0 = Good

1 = Being Rebuilt
2 = Non-operational

3 = Unassigned (not broke, but not a member of a logical unit)

Product Decimal Values
C225X, striped ~ Set at power-on
C225X, independent Set at power-on
C225X, 2+2 Set at power-on

RECORD (twelve single byte fields)

Vi \'2 V12
L | I
byte fields Description
V1-V3 Maximum value of cylinder address vector
Product Decimal Values
C225X, striped 1934
C225X, independent 1934
C225X, 2+2 1934
w HEWLETT
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byte fields Description

V4 Maximum value of head address vector
Product Decimal Values
C225X, striped 18
C225X, independent 18
C225X,2+2 18

byte fields Description

V5-V6 ' Maximum value of sector address vector
Product Decimal Values
C225X, striped 71
C225X, independent 71
C225X, 242 71

byte fields Description

V7-V12 Maximum value of single-vector address
Product Decimal Values

C225X, striped

C225X, independent

C225X, 2+2

INITIALIZE MEDIA

2647079
2647079
2647079

The general description of this command is section 4.10.

The 02H PARAM 1 value is not allowed.

C225x FLEX Specifics

When the unit number is set to 0OH through OEH then this command operates on the selected unit. This
command is not valid for logical unit OFH, the controller.

The command operates on a specific mechanism when the Set Mechanism command is employed.

SPARE BLOCK

This command is implemented as described in section 4.11.

This command is not valid for the controller.

Independent C225X:

This command is implemented as described in the general description.

Striped C22S8X, Two-plus-two C22SX:

When a Set Unit 00H through OEH is issued, and an unrecoverable read was previously detected, the

Spare Block command will spare the individual mechanism that reported the unrecoverable read.

When a Set Unit OOH through OEH is issued, and no unrecoverable read has been detected, the Spare

Block command will spare all the mechanisms in the unit.
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C225x FLEX Specifics

When a Set Mechanism O0H through OEH is issued, the individual mechanism is spared.

Parity C225X:

When a Set Unit 00H through OEH is issued, and an unrecoverable read was previously detected, the

Spare Block command will spare the individual mechanism that reported the unrecoverable read.

Following the spare, C225X will recover the data for the individual mechanism that was spared. In order to

recover the mechanism data, no skip drive can exist.

When a Set Unit 00H through OEH is issued, and no unrecoverable read has been detected, the Spare
Block command will spare all the mechanisms in the unit.

When a Set Mechanism O0OH through OEH is issued, the individual mechanism is spared.

LOCATE AND VERIFY

This command is implemented as described in section 4. 12.

INITIATE UTILITY

This command is implemented as described in section 4.13.

INITIATE DIAGNOSTIC

This command is implemented as described in section 4.14.

The only supported diagnostic is self-test, Diagnostic section number zero (0). This command is allowed
for all units (0-14) and for the controller (unit 15).

Diagnostics issued to the controller (unit 15) perform as described.

Diagnostics issued to units 0-14 perform mechanism self-tests to each mechanism of the unit.

REQUEST STATUS

This command is implemented as described in section 4.15.

SET DEVICE LOCK

This command is implemented as described in section 4.16. Additionally, this command is considered an
invalid request if any Unit Lock exists.

DELETE DEVICE LOCK

This command is implemented as described in section 4.17. Additionally, this command is considered an
invalid request if any Unit Lock exists.

SET UNIT LOCK

This command is implemented as described in section 4.18. Additionally, this command is considered an
invalid request if any Device Locks exist.
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C225x FLEX Specifics

DELETE UNIT LOCK

This command is implemented as described in section 4.19. Additionally, this command is considered an
invalid request if any Device Locks exist.

SET NONRESPONDING HOST TIMEOUT

This command is implemented as described in section 4.20.
The device uses the NRH timeout command to set the longest time allotted for any command. If the NRH
timeout command is not included in the command message, the value will be determined by the power-on

or last set value. The power-on value is 65534(10.92 minutes). The maximum value is 65535, indicating 60
minutes.

When this command is included in the command message of a Real Time command, only the Real Time
command will be affected by the NRH timeout value.

SET HOST TO HOST TIMEOUT

This command is implemented as described in section 4.21.
The device uses the HTH timeout command to set the longest time allotted for any HTH command. If the
HTH timeout command is not included in the command message, the value will be determined by the

power-on or last set value. The power-on value is 65534 (10.92 minutes). The maximum value is 65535,
indicating 60 minutes.

When this command is included in the command méssage of a Real Time command, only the Real Time
command will be affected by the HTH timeout value issued.

LOCATE AND FILL

This command is implemented as described in section 4.22.

DIRECTED POST

The general description for this command is section 4.23.
This command is supported as described in the general description. The Set Volume and Directed Volume

complementary commands cannot be used to describe the C225X device. Data transfers are not allowed
within the same unit. Data transfers are not allowed within the same module.

DIRECTED FETCH

The general description for this command is section 4.24.
This command is supported as described in the general description. The Set Volume and Directed Volume

complementary commands cannot be used to describe the C225X device. Data transfers are not allowed
within the same unit. Data transfers are not allowed within the same module.

DIRECTED BUS ID

This command is implemented as described in section 4.25.
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C225x FLEX Specifics

DIRECTED UNIT

This command is implemented as described in section 4.26.

DIRECTED VOLUME

The general description of this command is section 4.27.

This command is implemented as described in the general description. This command cannot be used to
identify a C225X device.

DIRECTED ADDRESS

This command is implemented as described in section 4.28.

REBUILD

This command is implemented as described in section 4.29.
The C225X must recognize a drive missing from a parity set.
The command validates the mechanism can be rebuilt when the Set Mechanism command is employed.

This command validates the unit has a mechanism that can be rebuilt when the Set Unit command is
employed.

The default unit is used when neither a Set Mechanism or Set Unit command accompanies this command.
This command validates the default unit has a mechanism that can be rebuilt.

There is no execution message with the Rebuild command. An immediate report is issued. To determine

when a Rebuild has completed, the Rebuild Status utility in conjunction with Extended Describe must be
used.

SKIP DRIVE

This command is implemented as described in section 4.30. Once a skip drive is set, it can only be
accessed via Set Mechanism commands.

UTILITIES
READ DRIVE TABLES UTILITY

The general description of this utility is section 9.1.

The C225X impleménts only the Spare Track table of the Read Drive Tables Utility. A parameter bounds
error occurs if other table numbers are sent.

When the unit number is set to 00H through OEH, then this command operates on the selected unit. This
command is not valid for logical unit OFH, the controller.
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C225x FLEX Specifics

The command operates on a specific mechanism when the Set Mechanism command is employed. The
Scalar Spare number is always zero (0).

READ RUN-TIME LOG UTILITY

The general description of this utility is section 9.2

This command is allowed for units 0-14 and for mechanisms 0-14. This command is not allowed for the
controller (unit 15).

The Number of Sectors Read is not head specific. Instead, the Number of Sectors Read indicates the total
number of errors read on a mechanism.

The Number of correctable errors and the Number of uncorrectable errors are head specific, but their value
indicates a summation of all mechanisms of the unit.

The Physical Cylinder, Physical Head and Physical Sector values are actually Logical values. The error

byte definition is:
[716fsf4f3f2]1]0]
R A A I R R
N I R R N
| b | | | | 0 = ECC detected a correctable error
| I [ | | | 1 = ECC detected an uncorrectable error
A E AR RS B R
A A AN R I
I I | | | Not used
N
R I N A
| [ l | 0 = No error in sector header
| | ( l 1 = One or more errors in sector header
N R I
| b | 0 = No errors in sector body
| [ | 1 = One or more errors in sector body
I A R
| | ]  Notused
[
[
| | Not used
P
oo
| Not used
|
!

0 = Recovered with read retries
1 = Unrecoverable

READ ERT LOG UTILITY

This command is not supported.

@ HEWLETT
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READ FAULT LOG UTILITY

The general description of this utility is section 9.4.

C225x FLEX Specifics

This command is valid for all units (0-14) and the controller (unit 15). This command is allowed for all

mechanisms, too.

When a unit 0-14 is specified, all logs from the mechanisms of the unit are returned along with any RAM log

entries for the unit and any RAM log entries that are device wide.

When a mechanism is specified, all logs from the specific mechanism are returned along with any RAM log

entries for the mechanism and any RAM log entries that are device wide.

When the controller (unit 15) is specified, only RAM log entries that are device wide are returned. Below is

the log format.
The log header is:
Number or records
Number of seconds since power on
The record format is:
Logical Address of the error
Mechanism and Unit number
Information Bytes
Derror Number
Time when Error Occurred
Activity Indicator
The record fields are used as follows:

Logical Address of the error

Mechanism and Unit number

Information Bytes
Derror Number

Time when Error Occurred

Activity Indicator

1 byte
4 bytes

4 bytes
1 byte
4 bytes
1 byte
4 bytes
1 byte

The address relevant to the error.
If there is no associated address with the error, this field has

all bits set (FFFFFFFFH).

A two-nibble value indicating the mechanism and unit where
the error occurred. The upper nibble indicates a mechanism.
The lower nibble indicates a unit. A nibble of all ones (FH)

indicates unknown mechanism or unit. If both nibbles are all
ones (FFH), this error occurred on the controller.

Additional information bytes associated with the Derror.

Number indicating specific error.

Time that this error occurred expressed in seconds since the

controller was powered on.

A value indicating the number of seeks that occurred

between faults.
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C225x FLEX Specifics

The range of the activity indicator fields is a follows:

0 = No Accesses

1 = 1to 2 seeks

2 = 2to 10 seeks

3 = 11 to 100 seeks

4 = 101 to 1000 seeks

5 = 1001 to 10,000 seeks

6 = 10,001 to 100,000 seeks

7 = 100,001 to 500,000 secks

8 = 500,001 to 1,000,000 seeks

9 = 1,000,001 to 5,000,000 secks

A = 5,000,001 to 10,000,000 seeks

B = 10,000,001 to 50,000,000 secks

C = 50,000,001 to 100,000,000 secks
D = 100,000,001 to 500,000,000 seeks
E = 500,000,001 to 1,000,000,000 secks
F = greater than 1,000,000,000 seeks

CLEAR LOGS UTILITY
This general description of this utility is section 9.5.

This command is allowed for all units (0-14) and the controller (unit 15). This command is allowed for all
mechanisms, too.

When a unit 0-14 is specified, all logs from the mechanisms of the unit are cleared, as are any RAM log
entries for the unit.

When a mechanism is specified, all logs from the specific mechanism are cleared, as are any RAM log
entries for the mechanism.

When the controller (unit 15) is specified, only RAM log entries that are device wide are cleared.

ERROR RATE TESTS
The general description of this utility is section 9.6.

When the unit number is set to 00H through OEH, then this command operates on the selected unit This
command is not valid for logical unit OFH, the controller.

The command operates on a specific mechanism when the Set Mechanism command is employed. The
ERT will be performed over the logical address spare of the individual mechanism.

Random ERT and Random Read Only ERT tests operate as follows. For every loop requested (in the loop
count parameter), the device will perform a write (if requested) then read error rate test on 256 random
sectors. Thus, if loop count = 1, then 256 tests are performed. If loop count - 2, then 512 tests are
performed, etc.

BUTTERFLY SEEK UTILITY

The general description of this utility is section 9.7.
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C225x FLEX Specifics

When the unit number is set to 00H through OEH then this command operates on the selected unit. This
command is not valid for logical unit OFH, the controller. Each mechanism within the unit will be exercised
independently.

The command operates on a specific mechanism when the Set Mechanism command is employed.

PRESET DRIVE UTILITY

This command is not supported.

READ REVISION NUMBERS

The general description of this utility is section 9.9.
The execution message is formatted as follows.

Header - 2 Bytes
Byte 1 - Number of Body Tables following
Byte 2 - Number of revision number bytes in each Body Table

Mechanism Body Table - 44 Bytes
Bytes 0-3 - Product Revision Number (ASCIT)
Bytes 4-13 - Product Serial Number (ASCII)
Bytes 14-23 -  HDA Serial Number
Bytes 24-33 -  SCSI Firmware Revision Number
Bytes 34-43 -  ESDI Firmware Revision Number

Controller Body Table - 2 Bytes
Byte 1 - Firmware Revision Number

Byte 2 - Board Revision Number

The Header and Controller Body Table are given when a Set Unit 15 accompanies the Read Revision
Number command.

The Header and Mechanism Body Tables are given when a Set Unit 0-14 accompanies the Read Revision
Number command. The Mechanism Body Tables are given in ascending mechanism number order for the

unit.

The Header and Mechanism Body Table are given when a Set Mechanism accompanies the Read Revision
Number command.

DIAGNOSTIC READ UTILITY

This command is not supported.

DIAGNOSTIC WRITE UTILITY

This command is not supported.

REBUILD STATUS

This command is implemented as described in section 9.12.

@ HEWLETT
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FIRMWARE UPGRADE

This command is implemented as described in section 9.13.

READ FULL SECTOR

This utility is supported as described in section 9.17.

This command must be issued with a Set Mechanism command preceding it.

C225x FLEX Specifics
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