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4-27. ESDI Status Check

4-18

Note: At this point it is strongly advisable for the host not to attempt any further
operations with the disc drive. If the host attempts to run utilities or diagnostics,
unpredictable results will occur. For example, diagnostics may return a status of
pass without having done anything. This result comes from the fact that
configuration was not executed.

Process: This is the first time that the CEC PCA-A2 attempts to send a command
over the ESDI serial communication line. More than one type of fault can arise.

An ESDI request status command is sent to the Disc Drive Assembly PCA-AL.
The Disc Drive Assembly PCA-A1 should respond with a 16-bit general status
word. If the status is successfully received from the Disc Drive Assembly
PCA-A1 the vendor unique status bit is checked. If the vendor unique status bit is
set, the vendor unique status is requested from the Disc Drive Assembly PCA-A1,
a fault is generated, and the fault number, ESDI status and least significant byte
of the vendor unique status are returned to the host. Information from the
16-bit word is compressed into the ESDI status word.

If the vendor unique status available bit is not set then several of the other status
bits are checked. If any of these bits are set, a fault is generated. The fault and
ESDI status will be returned to the host.

Compressed ESDI status bits:
7 = SMS-spindle motor stopped
6 PON-power-on conditions exist/
start spindle motor command may
be required
= CDP- command data parity fault
IF-interface fault
IC-invalid or unimplemented command
= SF-seek fault
= WG-write gate with track offset fault
= 1-write fault

H
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Note: Bit 6 is expected to be set during a fault condition.

Note: Retry commands are transparent to the self-test procedure. If the ESDI
communication fails but a retry is successful, the self test will pass and none of
the bits listed above should be set.

Fault Reporting: If the vendor unique status bit is set, fault #76 will be placed in
P3. The first suspect (P1) is the Disc Drive Assembly PCA-Al. The second suspect
(P2) is set to zero which implies that the guilty party is known with sufficient
confiidence that no second suspect is necessary.



4-28. Reset Attention
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P7 = fault 76
P8 = compressed ESDI statues
P9 = least significant byte of vendor unique status

If one of the ESDI status bits is set indicating that the Disc Drive Assembly
PCA-AL is in an unexpected state then:

P1 = Disc Drive Assembly PCA-A1

P2 = zero

P3 = fault 71

P7 = fault 71

P8 = compressed ESDI status

P9 = least significant byte of vendor unique status

Process: The ESDI reset attention command is sent to the Disc Drive Assembly
PCA-Al. This command deasserts the attention line and clears the status. A fault
occurs if an ESDI communication timeout occurs and the retries are exhausted
or if the attention line is still asserted after the reset attention command is sent.

Fault Reporting: The disc drive comes on line and reports self-test fault #75 in
P3. The diagnostic result bit will be set. P1 contains the code for the first suspect
FRA. A one (1) indicates Disc Drive Assembly PCA-A1. P2 contains the code for
the second suspect FRA. A two (2) indicates CEC PCA-A2. The ribbon cables
between the CEC PCA-A2 and the Disc Drive Assembly PCA-A1 are also suspect
but no FRA number exists for this component.

P7 will contain either fault #75 if the attention line was not reset or a fault
number describing the ESDI communication problem if that condition occurred.
P8 and P9 will contain the status associated with the fault number stored in P7.

Note: At this point it is strongly advisable for the host not to attempt any further
operations with the disc drive. If the host attempts to run utilities or diagnostics,
unpredictable results will occur. For example, diagnostics may return a status of
pass without having done anything. This result comes from the fact that
configuration was not executed.

4-29. Check for Drive Ready

Process: The firmware will read the ESDI drive ready line. If drive ready is not
asserted a fault is generated.

Fault Reporting: The disc drive comes on line and reports self-test fault #72 in P3
and P7. The diagnostic result bit will be set. P1 contains the code for the first
suspect FRA. A one (1) indicates Disc Drive Assembly PCA-Al. P2 contains the
code for the second suspect FRA. A two (2) indicates CEC PCA-A2. The ribbon
cables between the CEC PCA-A2 and the Disc Drive Assembly PCA-A1 are also
suspect but no FRA number exists for this component.
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P8 and P9 will contain the compressed ESDI status and vendor unique status
respectively.

Note: At this point it is strongly advisable for the host not to attempt any further
operations with the disc drive. If the host attempts to run utilities or diagnostics,
unpredictable results will occur. For example, diagnostics may return a status of
pass without having done anything. This result comes from the fact that
configuration was not executed.

4-30. Request Configuration

Process: The ESDI request configuration command is used to determine capacity
and feature characteristics of the Disc Drive Assembly PCA-Al. The
information which the Disc Drive Assembly PCA-A1 returns is not bounds
checked, but is assumed to be correct. The only faults which can result from this
step in the initialization process are ESDI communication faults.

Note: The configuration process issues a set number of unformatted bytes per
sector command. This command overrides the 63 sector configuration set by
internal jumpers. The Disc Drive Assembly PCA-A1 is now configured for 325
bytes per sector which results in 64 sectors per track.

Fault Reporting: The disc drive comes on line and reports self-test fault #73 in
P3. The diagnostic result bit will be set. P1 contains the code for the first suspect
FRA. A one (1) indicates Disc Drive Assembly PCA-A1l. P2 contains the code for
the second suspect FRA. A two (2) indicates CEC PCA-A2.

P7 will contain the fault number describing the ESDI communication problem.
P8 and P9 will contain the status associated with the fault number stored in P7.

Note: At this point it is strongly advisable for the host not to attempt any further
operations with the disc drive. If the host attempts to run utilities or diagnostics,
unpredictable results will occur. For example, diagnostics may return a status of
pass without having done anything. This result comes from the fact that
configuration was not executed.
4-31. Disc Drive Assembly PCA-A1 Self Test

Limitations: The Disc Drive Assembly PCA-A1 self test is not intended to be
exhaustive or to verify the product specifications. It does attempt to determine if
minimal read, write and seek capabilities exist. Process: The Disc Drive Assembly
PCA-AL self test is broken down into four major subtests.

1) seeks without position verify

2) Read, Write and ECC tests

3) Build Spare Tables

4) seeks on all heads with position verify after each seek
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4-32. Seek Test Without Position Verify

Process: Logical seeks are performed with head 0 selected. The target tracks are
0,1,2,4,8...max logical, 0, max logical, max logical - 1, max logical -2, max
logical -4, max logical -8 ... 0. Faults occur if the Disc Drive Assembly PCA-A1
reports a seek fault or ESDI communication problems arise. No attempt is made
to read a header to verify that a seek actually occurred.

Fault Reporting:
P1 = 1 (Disc Drive Assembly PCA-A1)

P2 = 2 (CEC PCA-A2)

P3 = 77 Disc Drive Assembly PCA-A1 self test failed
P7 = fault #

P8 = status associated with fault # in P7

P9 = status associated with fault # in P7

4-33. Read Write ECC Test

Limitations: A sector may be found which can be read and written 10 times
without an error yet still contain a slight media defect. The defect could cause
some inconsistency in the ECC test results.

Process: There are two phases to the Read/Write ECC test. The first consists of
finding a sector which can be written and read 10 times without a data error.
This sector is then assumed to be free of major media defects and so it is used
for the second phase which is the ECC portion of the test.

The test begins with a physical seek to the outside-diameter (OD) self-test
cylinder which is at physical cylinder 0. Starting on head 0, up to 5 sectors are
tried in an attempt to find one which can be read and written 10 times without
an error. If five sectors are tried unsuccessfully self-test fault #67 is generated to
indicated that the Read/Write retry count was exhausted. If any other fault is
detected during the read/write test it will be reported. As soon as a fault occurs
testing stops.

When a sector is found that can be read and written without an error the ECC
test is performed. This consists of writing an uncorrectable data error on the
sector. The sector is read and an uncorrectable error must be detected. A
correctable error is written and it must be read back as a correctable error. The
corrected data is checked to make certain that the errors were accurately
corrected. The final step is to rewrite the sector with no error. An ECC test
failure results in fault #68.

The tests outlined in the preceding two paragraphs are repeated for each head at
the OD self-test cylinder and again for each head on the inside diameter (ID)
self-test cylinder.

Each time a sector is read as part of the read/write test the data is compared
against that which was written. Any mismatch which was not detected by the
ECC is flagged as a fault #66. Fault #66 is a self-test data compare error. The
data is read into various locations in the buffer space in an attempt to guarantee
the integrity of the buffer RAM addressing and the DMA.
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Fault Reporting: The three most likely faults to be generated are:
66 self-test data compare error

67 self-test read/write retry count exhausted

68 ECC test failed

The errors would be reported in P3 and P7.

For Faults 66 and 68: P1

2 (CEC PCA-A2)

P2 = 0 (no second suspect)
For Fault 67: P1 = 1 (Disc Drive Assembly PCA-A1)
P2 = 2 (CEC PCA-A2)

4-34. Build Spare Tables

Since the spare table is not stored on a maintenance track, it must be built at
power on. A seek is done on each head and the sector header is read. If the flag
byte indicates that there is a spare track in use, then the header cylinder value is
entered in the table for the head being accessed. If the spare table cannot be
built (due to data errors or faults) then no spares will be in the spare table.
However, if an attempt is made to access a spared out track, a Unit Fault will be
reported.

4-35. Copy EEPROM Logs to Self Test Cylinder (for drives with EEPROM only)

Process: This procedure will not generate a self-test fault. It is intended as a
debug aid for manufacturing. The entire 512 byte EEPROM is copied to
maximum logical sector -1 and maximum logical sector of each head on the OD
self-test cylinder. It is hoped that one of these redundant copies will be readable
when the Disc Drive Assembly PCA-AL1 is returned to the factory.

Faults can be generated during the process of copying the EEPROM to the
self-test cylinder but the diagnostic result bit should not be set.

4-36. Finish HP-IB Interface IC Initialization

Process: No self-test faults can be generated by this step. The HP-IB Interface IC
initialization is completed. The green light is turned on solid (blink is set to off).
The interrupts are enabled.

4-37. Request Status

4-22

If an Initiate Diagnostic command (DIAG) is issued to the disc drive and an
execution message returns a QSTAT of 1, this means that a self-test error has
occurred. A Request Status command (REQSTAT) should be issued to obtain the
reason for the previous QSTAT of 1. When the Request Status command is
executed, a 20-byte field is returned. This field is defined in the CS /80
Instruction Set Programming Manual, part no. 5955-3442, When self test is
executed and it fails, the Diagnostic Result Bit (bit 24) will be set in the Fault
Error Field (sometimes referred to as the Error Fault Field) of the 20 bytes
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returned from the Request Status command. When bit 24 is set, P1, P2, P3, P7,
and P8 contain specific self-test results, as detailed below:

e Pl - Identifies the most suspect FRA:
1 = PCA1 (Disc Drive Assembly Al)
2 = PCA2 (CEC PCA-A2)

P2 - Identifies the next most suspect FRA:
Same code as Pl

P3 - Failed disc drive (unit 0) self-test subtest.
Refer to table 4-2

P7 - Failed disc drive error condition.
Refer to table 4-2

P8 - Details of failed disc drive error condition.
Refer to table 4-2

4-38. Request Status Example

The following example shows how to interpret P1, P2, P3, P7 and P8 returned
for a Request Status command following a self-test failure.

Pl =1
P2=2

P3 = 4E (hex)
P7 =4E

P8 = 0000 0100

PI indicates that the most suspect FRA is PCA-A1 (Disc Drive Assembly [HDAJ]).
P2 indicates that the next most suspect FRA is PCA-A2 (CS80/ESDI Controller
[CEC)). P3 indicates that the failed self-test subtest is 4E (hex) which is defined
in table 4-2 as "One of the 4 seek diagnostic tests failed". P7 contains the fault
code 4E and P8 contains the ESDI status with bit 2 set indicating a seek fault.

Note: P7 may contain a fault code other than 4E if more detailed information
on the cause of the failure is available.

NOTE

The OFFSET and REPORT bytes are don’t care bytes for these products.

4-39. Utilities

Utilities are firmware routines which perform error rate tests, access error logs,
access tault logs and access the spare table. The utilities may be initiated through
the CS/80 command "Initiate Utility". The utilities are classified by the method
through which they are invoked. Table 4-1 includes all the supported utilities.
This product does not support utilities which receive execution messages.
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The format for the "Initiate Utility" command is:
<INITIATES Utility> <Micro Code> <up to 8 parameter bytes>

Initiate utility = 001100XX
Where XX: 00 = no execution message
01 = not supported on 7957A/7958 A
10 = device will send execution message text

4-40. Run Time and Fault Logs (Media Based)

The Run Time (RT) Error Log and Fault Log contain data error information and
fault information, respectively. The Run Time Error Log and Fault Log are
stored in four contiguous sectors on physical cylinder 0. The Fault Log has a
capacity for recording 46 faults and are written over in a FIFO fashion. The Run
Time Error Log has a capacity for recording 50 faults and are written over in a
FIFO fashion. The ERT log is RAM based and contains information on data
errors which occur during error rate testing.

During a run time operation, marginal and nonrecoverable data errors are
immediately logged to the Run Time Error Log. The CEC PCA-A2 will not be
able to respond to commands for a period of 100 ms while the error information
is being stored in the Run Time Error Log. The disc drive does not request
release to store the error information. The Read Run Time Error Log utility
extracts the run time error information from the maintenance track and returns
it to the host.

Faults which occur during utilities/diagnostics and run time activities are, with a
few exceptions (see fault ranges), stored in the maintenance track Fault Log. The
CEC PCA-A2 will not respond to commands for 100 ms while a fault is being
logged. Release is not requested to log a fault. Each fault creates a unique log
entry. (An occurrence count of faults is not stored.) The Read Fault Log utility
extracts the fault information from the Fault Log and returns it to the host.
Error codes are listed in table 4-2. Codes are divided in functional groups for
ease of use. Each group of faults identifies which parameter byte(s) is affected
by the fault.

4-41. Run Time and Fault Logs (EEPROM Based)

4-24

The Run Time (RT) Error Log and Fault Log contain data error information and
fault information, respectively. The Run Time Error Log and Fault Log are
stored in an EEPROM on the CEC PCA-A2. The size of the EEPROM limits the
total number of entries for both logs to 50. The ERT log is RAM based and
contains information on data errors which occur during error rate testing.
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NOTE

Maintenance tracks are not used to store fault or error information.,

During a run time operation, marginal and nonrecoverable data errors are
immediately logged to the Run Time Error Log. The CEC PCA-A2 will not be
able to respond to commands for a period of 100 ms while the error information
is being stored in the Run Time Error Log. The disc drive does not request
release to store the error information. The Read Run Time Error Log utility
extracts the run time error information from the EEPROM and returns it to the
host.

Faults which occur during utilities/diagnostics and run time activities are, with a
few exceptions (see fault ranges), stored in the EEPROM Fault Log. The CEC
PCA-A2 will not respond to commands for 100 ms while a fault is being logged.
Release is not requested to log a fault. Each fault creates a unique log entry.
(An occurrence count of faults is not stored.) The Read Fault Log utility
extracts the fault information from the Fault Log and returns it to the host.
Error codes are listed in table 4-2. Codes are divided in functional groups for
ease of use. Each group of faults identifies which parameter byte(s) is affected
by the fault.

The EEPROM is used as a circular buffer where the oldest information is
overwritten once the buffer is full. Since the process of overwriting old
fault/error information is anticipated, a fault is not generated when it occurs.
There will be a total of 50 entries in the EEPROM. Faults and run time errors
are interspersed in the EEPROM. They are distinguishable by the fault code
value.

ERROR 20H...3FH
FAULT 1...1FH, 40H...FFH

Note: A fault may be generated when reading from or writing to the EEPROM
log. A location in the EEPROM is reserved as a pointer for the circular buffer.
If this pointer does not contain a legal EEPROM address a ’corrupted EEPROM’
fault is generated. This fault is reported to the host and the EEPROM logs will
automatically be cleared in an attempt to restore the logs to a usable state. There
are three causes for this fault condition:

(1) The CEC PCA-A2 was shipped from the factory without first
initializing the pointer.

(2) The CEC PCA-A2 lost power while updating the pointer.

(3) A hardware problem exists which renders the EEPROM unusable.

The EEPROM structure is as follows:
Bytes 0-2 = Pointer

Bytes 2-7 = Number of sectors read
Bytes 8-507 = Log entries
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Run time data errors take the following format in the EEPROM:

Current physical cylinder 2 bytes
Current physical head 1 byte
Current logical cylinder 2 bytes
Current logical head 1 byte
Logical sector 1 byte
Fault Code (most recent error) 1 byte
Error Byte 1 byte
Occurrence Count 1 byte

Faults take the following format in the EEPROM:

Current logical cylinder 2 bytes
Current logical head 1 byte
Target logical cylinder 2 bytes
Target logical head 1 byte
Logical sector 1 byte
Fault Code 1 byte
Status byte 1 byte
Status byte 1 byte

Note: Run time errors and faults take on a slightly different format in the
execution message of a read fault log or read run time log utility command.
Refer to paragraphs 4-53 and 4-54.

Faults are distinguished from data errors by the fault code number. Errors are in
the range 20H through 3FH. Fault code numbers may have any other number
except 0 which is reserved.

4-43. Fault Status Bytes

The contents of the two status bytes which are associated with a Fault entry
depends on Fault code of that entry. The range of all possible Fault codes
(00H . .. FFH) has been divided into subranges for the purpose of defining
appropriate contents for the status bytes (refer to table 4-2 for a listing of error
codes).

1-1FH Faults not logged on maintenance track
Faults not logged in EEPROM

20-3FH Data errors NO fault log entry

40-4FH Status! = compressed ESDI status,
Status 2 = vendor unique status

50-5FH Statust = 0, Status2 = 0

60-6FH Status! = compressed ESDI status,
Status2 = vendor unique status

70-8FH  Statust? = Disc Controller IC Status reg,
Status2 = Disc Controller IC error reg

90-AFH Status1 = compressed ESDI status,
Status2 = vendor unique status

BO-DFH Status1 = 0, Status2 = 0

EO-FFH Status! = compressed ESDI status,
Status2 = vendor unique status
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Compressed ESDI status:

bit
bit
bit
bit
bit
bit
bit
bit

~NOoO O hWMN O

= write fault

i

write gate with track offset
seek fault

invalid or unimplemented command
interface fault

command data parity fault

power on conditions exist

= gpindle motor stopped

Disc Controller IC Status Register:

bit
bit
bit
bit
bit
bit
bit
bit

~NoO oA WN -0

header fault
next disc command
header match completed

= local request

n H

remote command busy
local command busy
correction cycle active
error detected

Disc Controller IC Error Register:

bit
bit
bit
bit
bit
bit
bit
bit

~NOoO o hwWMNN -0

= header failed although sector matched

nwonounn

data field error
sector not found
sector overrun

no data sync

FIFO data lost
correction failed
late interlock

Vendor Unique status:

Only the least significant byte of the first word of vendor unique status is
saved. This information is not available to the field.

4-44. Physical Address Reporting

Faults will normally be reported with a logical address as is shown in paragraph
4-53. If the seek preceding the occurrence of the fault was a physical seek then
the current logical cylinder and target logical cylinder will be replaced by a
current physical cylinder and a target physical cylinder. The exercisers and test
systems are informed of the switch by setting the most significant bit of the

cylinder address.

4-45. Run Time Sectors Read Count (Media and EEPROM Based)

The CEC PCA-A2 maintains an estimate of the number of sectors read during
run time (i, not utility or diagnostic) commands. An estimate of the number of
sectors read per head is returned to the host in the header of the read run time
log execution message.
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The estimate’ is given to the count for several reasons. The count is not kept on
an individual head basis as is the case for the ERT sectors read count. The run
time sectors read count is a total for all heads, which is divided by the total
number of heads, to give an estimate of the number of sectors read by an
individual head.

The count is also compromised by the fact that it is initially kept in RAM. The
count is only moved to a more permanent location (maintenance track or
EEPROM) when a run time marginal/unrecoverable data error occurs or the
utility command PRESET is issued. Therefore, if power is lost before the RAM
based count is added to the EEPROM based count, an inaccuracy equal to the
RAM based count occurs.

Note: Reading the run time error log also updates the EEPROM count with the
total of the RAM based count and the EEPROM count.

4-46. Error Rate Test (ERT) Log

The RAM based ERT table will store data error information on a maximum of
50 locations.

The log is allocated in the following way:

sectors read head 0O 5 bytes
sectors read head 1 5 bytes
sectors read head N#* 5 bytes
80 bytes
*N = 4 for HP 7957A (total bytes = 25 bytes)
*N = 7 for HP 7958A (total bytes = 40 bytes)
entry:physical cylinder 2 bytes
physical head 1 byte
physical sector 1 byte (equal logical sector)
logical cylinder 2 bytes
logical head 1 byte
logical sector 1 byte
error byte 1 byte
occurrence count 1 byte
10 bytes

50 entries ===> 500 bytes
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If the error rate tests are initiated via CS/80 using the ’send execution message’
option, errors are reported immediately to the host and are not logged to the
ERT log.

Both ’send execution’ and 'no execution’ ERT utilities keep a count of the sectors

successfully read by individual heads. The sectors read count is read by the host
through the read ERT log command.

4-47. Error Byte Description

The error byte is used by error rate test utilities and by the run time log to report
the location of a data error and its severity to the host.

error byte format:

bit 7 = byte sync (no data sync or sector overrun)
bit 6 = error in header field
bit 5 = error in data field
bit 4 = unrecoverable data error
(all retries exhausted)
bit 3 = ECC marginal data error
bit 2 = retry marginal data error

(more than 1 retry required)
bit 1 = recoverable on the first retry
bit 0 = FIFO data lost or track offset invoked

bits 5-7 describe the location
bits 1-4 describe the severity

Bit 0 of the error byte serves two functions.

(1) If bit 0 and bit 1 are set simultaneously, a FIFO data loss has occurred during
a write operation. This is a condition from which the write firmware can
recover. It is reported because a high frequency of occurrence can affect
drive performance. None of the location bits will be set.

(2) The second function is reported when bit 0 is set along with bit 2, bit 3, or
bit 4. This implies that the head had to be moved off track center to
successfully read data. The error location and severity are accurate.

Note: The recoverable bit (bit 1) will not be set when bit 0 signifies track offset
used for data recovery. This is because the first retry is always performed on
track center. The two definitions for bit 0 are reported in a unique way so
that there should be no confusion as to which meaning to assign to bit 0 if
ERT’s are run in send execution message mode.

(Confusion can occur when error bytes are "ORed" together in an ERT log
entry.)

If a data error occurs more than once at the same location (i.e, same physical

cylinder, physical head, and logical sector) on the disc, the error byte is "'OR’ed to
give a cumulative report, and the occurrence count is incremented.
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4-48. CS/80 No Execution Message Utilities

4-49. Clear Logs

4-50. Preset

MICRO OPCODE : OCDH (205)

PARAMETERS : 0 = clear all logs (run time/Fault

log and ERT log)

clear ERT log only

clear EEPROM logs (fault, run time
data error)

1
2

Clearing the ERT log clears all ERT entries. Clearing the fault logs clears all log
entries.

MICRO OPCODE : OCEH (206)
PARAMETERS ¢ none

This command adds the RAM based run time sectors read count to the EEPROM
based sectors read count and stores the total on the maintenance track or in the
EEPROM. The RAM based count is cleared.

If this utility is used before scheduled system shutdowns, a more accurate sectors
read count will be maintained.

4-51. Faults/Errors During Error Rate Testing

4-30

Faults: If a fault is encountered, the ERT is halted and the state of the machine
is saved. QSTAT is set and the status will indicate the fault. The host may
continue the test by sending the ERT command sequence with the loop count set
to zero.

A fault is generated during error rate testing if the ERT log overflows. The host
is allowed to read the ERT log, send the clear ERT log command and then
continue the error rate test by sending the ERT command sequence with the
loop count set to zero.

Errors: If a data error occurs, it will be logged in the ERT log and the test will
continue at the next block. QSTAT will be "pass" if only data errors occur.

If no errors have occurred since the last restart of the test, then one byte
(containing a zero) tagged with EOI will be returned to the host upon completion
of the test.
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4-52. CS/80 Send Message Utilities

4-53. Read Fault Log

MICRO OPCODE : OC7H (199)
PARAMETERS : none

The utility searches through the maintenance track or the EEPROM for any
faults which have occurred. These faults are returned to the host in
chronological order.

Note: Performing an error rate test does not clear the fault log, so unless the log
is specifically cleared before beginning a test, the faults which are returned may
have occurred during previous tests or run time activities.

Format:

header:
# of entries 1 byte

(Max. number of entries: 50)

entry:
Current logical cylinder 2 bytes
Current logical head 1 byte
Logical sector 1 byte

Target logical cylinder 2 bytes

Target logical head 1 byte
Logical sector 1 byte
Fault code 1 byte
Status 1 byte
Status 1 byte

Refer to paragraph 4-43 for a description of the contents of the status bytes.
Refer to paragraph 4-44 for a description of physical address reporting for
faults.

4-54. Read Run Time Error Log

MICRO OPCODE : OCSH (197)
PARAMETERS : head # (1 byte)

The utility searches through the maintenance track or the EEPROM looking for
any data errors. The number of data error entries on the selected head and a
report on the location of these errors are returned to the host.

Note: Since an entry contains an occurrence count, the total number of errors

may exceed the number of entries.
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header:
# of entries on the selected head 1 byte
estimate sectors read by this head 5 bytes
not used =0 2 bytes
# of entries on the selected head 1 byte

entry: (selected head only)
Current physical cylinder 2 bytes
Current physical head 1 byte
not used = 0 1 byte
Current logical cylinder 2 bytes
Current logical head 1 byte
Logical sector 1 byte
“Error byte” 1 byte
occurrence count 1 byte

The error byte gives information about the location in the sector where the error
occurred and the severity of the error (i.e, recoverable, nonrecoverable).

error byte format:
bit 7 = byte sync (no data sync or sector overrun)
bit 6 = error in header field
bit 5 = error in data field
bit 4 = unrecoverable data error
(all retries exhausted)

bit 3 = ECC marginal data error

bit 2 = retry marginal data error
(more than 1 retry required)

bit 1 = recoverable on the first retry

bit O = FIFO data lost or track offset invoked

4-55. Read Error (ERT) Log

MICRO OPCODE : OC6H (198)
PARAMETERS : head # (1 byte)

This utility returns the data error information stored in the RAM based ERT log
to the host. Only those data errors which occurred on the specified head are sent

to the host.

format:

header:
# of entries on the selected head 1 byte
# of sectors read by this head 5 bytes
not used =0 2 bytes

# of entries on the selected head 1 byte
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entry: (selected head only)
current phys cyl 2 bytes
current phys head 1 byte
current phys sector 1 byte
(logical sector)
current log cyl 2 bytes
current log head 1 byte
current log sector 1 byte
“Error byte’ 1 byte
occurrence count 1 byte

The error byte gives information about the location in the sector where the error
occurred and the severity of the error (i.e., recoverable, nonrecoverable).

error byte format:

bit
bit
bit
bit

bit
bit

bit

7 =

N w

—_

bit O

6
5 =
4

Byte sync (no data sync or sector overrun)
error in header field

error in data field

unrecoverable data error

(all retries exhausted)

ECC marginal data error

retry marginal data error

(more than 1 retry required)

recoverable on the first retry

FIFO data lost or track offset invoked

If a data error occurs more than once at the same location (i.e., same physical
cylinder, physical head, and logical sector) on the disc, the error byte is 'OR’ed to
give a cumulative report, and the occurrence count is incremented.

4-56. Measure Seek Time

4-57. Read Spare Table

MICRO OPCODE

PARAMETERS

: OF7H (247)
physical cyl (2 bytes)
physical head (1 byte)

This utility measures the time required to seek from the present location to the
physical track specified by the input parameters. The output consists of 2 bytes
which is the seek time in milliseconds. If the seek fails, the fault will be logged in
status, QSTAT will equal 1, and the time returned will be zero.

MICRO OPCODE :

PARAMETERS

0C4H (196)
Table = 1 (spare table)

The spare table is the only accessible table in this controller. Since the spare
table is not stored on maintenance tracks, it must be built on power up. This is
done by going to the spare track area and seeing which have been allocated.
Reading the spare table only reports spared tracks. Sector spares are not

reported.
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HEADER
Head # 1 byte
# of field track spares 2 bytes (MSB first)
# of spare tracks used 1 byte
# of logical spared tracks 1 byte
ENTRY
Cylinder High 1 byte
Cylinder low 1 byte
Scalar # 1 byte

The ’head #’ is the head address. There will be one header for each head in the
drive.

The *# of field track spares’ is the number of spare tracks on this head which
have been allocated during field sparing operations.

The ’# of spare tracks used’ is the total number of spare tracks on this head that
have been allocated by factory and field sparing operations.

The ’# of logical spared tracks’ is the number of tracks on this head which have
been determined to be defective and were spared. The number of logical spared
tracks will be equal to the number of entries.

The ’scalar #' indicates which of the spare tracks on a surface were used when
the defective track was spared. For example, if there are 6 (0 through 5) spare
tracks per surface, and the second spare track was used by this entry, then the
scalar # would be 1.

4-58. Locate And Read Full Sector

4-59. Servo Test

4-34

MICRO OPCODE : OCOH (192)

PARAMETERS : physical cylinder (2 bytes)
physical head (1 byte)
physical sector (1 byte)

(logical sector)

The utility will read a physical sector and return the 256 data bytes from that
sector and the 6 ECC bytes. The total execution message will be 262 bytes long.
Faults will show up in the status, but data errors are neither detected nor
reported.

Headers are not read by the read full sector command.

MICRO OPCODE : OBFH (191)
PARAMETERS : Loop count

This utility will perform seeks to the following tracks: 0, 1, 2, 4, 8, 16, 32,...n,0,
n, n-1, n-2, n-4, n-8, n-16, n-32, . .. 0 (n = max log track). This sequence of seeks is
repeated once for each head.
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A seek failure or a timeout will be reflected in the status as well as the first byte
of the execution message. A seek error will only be reflected in the first byte of
the execution message. A seek error results if the header is readable, and it shows
the head is not on target track.

Servo test can be canceled or cleared for early termination.

The test will halt and return the execution message as soon as the first failure
occurs.

execution message:

byte 1: 0 = pass QSTAT ©

1 = seek failure QSTAT 1
(timeout, header read failed)

2 = seek error QSTAT O

(target versus actual different)

byte 2, 3: Number of seeks completed in the last loop.

4-60. Pattern Error Rate Test (ERT) (Log Option)

MICRO OPCODE : OC8H (200)
PARAMETERS : LOOP (0-255) 255 implies infinite loop
: OFFSET  (XXXXXXXX)
: REPORT  (XXXXXXXX)
: TEST AREA SECTOR
TRACK
CYLINDER
SURFACE
VOLUME (the whole disc)
change pattern with
each loop
39CE7H
C30H
30E61CC3987H
B8F32E3CCH
CCH
DBGH
33F94CFESH
random data

0
1
2
3
4
0

: PATTERN SELECT

W owonon

0 ~NOOT A WMN =

No Message Option: This utility stores the addresses of data errors in the ERT
Log.

Send Message Option: This utility will report data errors to the host immediately
after they occur. The errors are not stored in the ERT log.

The sector count is updated for each head.
The first loop of the test begins at the target address which should be determined
by the complementary command ’Set Address’. If the target address is in the

middle of the test area, the first pass will consist of writing from the target
address to the end of the test area. The first read operation will also be from the
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target address to the end of the test area. The second loop and each loop
thereafter will be from the start of the test area to the end of the test area.

Each loop consists of writing and reading the test area. If the loop count is set
to 255, the test will continue indefinitely until a CANCEL or CLEAR command
is sent from the host.

If a fault occurs, the test will halt; QSTAT is set; status will indicate the fault.
If a data error occurs, the execution message has the following format:

(no header is sent)
entry:
current phys cyl 2 bytes
current phys head 1 byte
current logical sector 1 byte
current logical cyl 2 bytes
current logical head 1 byte
current logical sector 1 byte
error byte 1 byte
1

loop count when error occurred byte

error byte format:
bit 7 = byte sync (no data sync or sector overrun)
bit 6 = error in header field
bit 5 = error in data field
bit 4 = unrecoverable data error
(all retries exhausted)
= ECC marginal data error
= retry marginal data error
(more than 1 retry required)
bit 1 = recoverable on the first retry
bit 0 = FIFO data lost or track offset invoked

-~

bit

3
bit 2

The state of the test is saved when an error or fault occurs. After reporting the
error/fault, the test may be continued by re-sending the ERT command sequence
with the loop count set to zero.

At the end of the test (loop count exhausted), one byte (containing a zero) tagged
with EQOI will be sent to the host.

4-61. Random Pattern Error Rate Test (Log Option)

MICRO OPCODE : OCBH (203)
PARAMETERS : LOOP (0-255) 255 implies infinite loop
: OFFSET  (XXXXXXXX)
: REPORT  (XXXXXXXX)
PATTERN SELECT O = change pattern with

each loop
1 = 39CE7H
2 = C30H
3 = 30E61CC3987H
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= B8F32E3CCH
CCH
= DBGH
33F94CFESH
random data

0 ~NO O
|

The Random Pattern ERT functions exactly like the nonrandom Pattern ERT
with the exception that the test area is randomly generated. This is done by
generating a random starting address and then generating a random transfer
length between | sector and 64 sectors. It is assumed that random error rate test
is allowed to read and write anywhere in the logical data space of the disc. If
the randomly generated transfer length would go beyond the disc boundaries the
length is truncated to fit within the disc volume.

The sector count is updated for each head.

Refer to paragraph 4-59 for details on execution message.

4-62. Read Only Error Rate Test (Log Option)

MICRO OPCODE : OC9H (201)
PARAMETERS : LOOP (0-255) 255 implies infinite loop
¢ OFFSET  (XXXXXXXX)
: REPORT  (XXXXXXXX)
TEST AREA

0 = SECTOR

1 = TRACK

2 = CYLINDER

3 = SURFACE

4 = VOLUME (the whole disc)

No message option: This utility will store the addresses of data errors in the ERT
Log and fault descriptions.

Send message option: This utility will report data errors to the host as soon as
they occur.

The sector count is updated for each head and is available by reading the ERT
log. As the name implies, this test does not write data on the disc. Therefore,
data written previous to calling this utility will not be destroyed.

The first loop of the test begins at the target address which should be determined
by the complementary command ’Set Address’. If the target address is in the
middle of the test area, the first pass will consist of reading from the target
address to the end of the test area. Each loop thereafter will begin at the start of
the test area.

If a fault occurs, the test will halt; QSTAT is set; status will indicate the fault.

If a data error occurs, the execution message has the following format:

4-37



Service Information
7957A/7958A

(no header is sent)

entry:
current phys cyl 2 bytes
current phys head 1 byte
current phys sector 1 byte

(current logical sector)

{(equals 0)
current logical cyl 2 bytes
current logical head 1 byte
current logical sector 1 byte
error byte 1 byte
loop count when error occurred 1 byte

error byte format:
bit 7 byte sync (no data sync or sector overrun)
bit 6 = error in header field
bit 5 = error in data field

it

bit 4 = unrecoverable data error
(all retries exhausted)

bit 3 = ECC marginal data error

bit 2 = retry marginal data error

(more than 1 retry required)
bit 1 = recoverable on the first retry
bit 0 = FIFO data lost or track offset invoked

The state of the test is saved when an error or fault occurs. After reporting the
error/fault, the test may be continued by re-sending the ERT command sequence
with the loop count set to zero.

At the end of the test (loop count exhausted), one byte (containing a zero) tagged
with EOI will be sent to the host.
4-63. Random Read Only Error Rate Test (Log Option)

MICRO OPCODE : OCCH (204)
PARAMETERS ¢ LOOP (0-255) 255 implies infinite loop

This routine functions like the Read Only Error Rate test. The one exception is
that the TEST AREA is generated randomly. This is done by generating a
random starting address and then generating a random length between | sector
and 64 sectors. If the random length exceeds the length between the starting
address and the end of the disc volume, the length will be truncated to stop at
the volume boundary.

Refer to paragraph 4-62 for details on the execution message.
4-64. Read Revision Numbers

MICRO OPCODE : OC3H (195)
PARAMETERS : none
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This utility will read the firmware ROM revision numbers and return them in an
execution message. The first byte specifies the number of revision number bytes
that will follow.

byte #
0 number of bytes to follow
(equals 1 since there is only one ROM)
1 revision # for ROM

The format for the revision byte is for the most significant nibble to
contain the main revision number, and for the least significant nibble to
contain a secondary revision number.

4-65. Troubleshooting

When troubleshooting the disc drive, the first thing to do is to determine if the
fault is repeatable or intermittent. A repeatable fault usually causes the same
self-test fail result to be presented each time self test is performed. An
intermittent fault, on the other hand, occurs at random intervals, and may not
always cause a self-test failure.

In the case of a repeatable fault, self test will identify the failing FRA with a 95
percent certainty. In the event that more than one FRA is Isited as the possible
cause of the failure, replace the FRA’s one at a time, in the order given in the
self-test display.

Cable faults (an open cable conductor, loose cable connector, etc.)
may present a multiple FRA failure message. The FRA’s listed will
be the FRA’s at either end of the defective cable. All cabling should
therefore be checked before replacing any FRA's.

Cables W1 and W3 are sufficiently long to allow PCA-A1 (disc
drive assembly Al) to be connected into the circuit adjacent to the
disc drive cabinet. This allows a substitute PCA-A1 to be connected
into the circuit without removing PCA-A1 from the cabinet.

Attempt to isolate the fault to a specific FRA by running self test
following the replacement of each FRA.
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Table 4-2. Error Codes (1 of 6)

Miscellaneous errors. These errors are caused by externally initiated operations. These errors do not
cause a fault log entry to be generated. Only error 1C-1FH will affect P7.

Oct Dec Hex Description

010 01 01 End Of Volume

020 02 02 Channel Parity Error

050 05 05 Illegal Opcode

070 07 07 Address Bounds

100 08 08 Parameter Bounds

110 09 09 Illegal Parameter

120 10 0A Message Sequence

130 11 0B EEPROM diagnostic failed. (EEPROM only)

140 12 0C Message Length

200 16 10 No spares available on this head.

210 17 11 Media wear - one or fewer spare tracks left on this head after this
sparing operation.

220 18 12 Power on initialization.

270 23 17 FIFO Data Loss on Read successful retries.

300 24 18 FIFO Data Loss on Write successful retries.

THE FOLLOWING ERRORS WILL AFFECT P7:

360 30 1E Corrupted EEPROM log. (EEPROM only)
370 31 IF No acknowledge or R/W retries exhausted. (EEPROM only)

Data errors (media related data bit errors). A run log entry will be generated. In the Request Status
parameter bytes, P7 will contain the error code.

400 32 20 Data field - marginal data error - on a read operation.

410 33 21 Data field - marginal data error - correction operation was used to
recover the data.

420 34 22 Data field - uncorrectable data error on read.

430 35 23 Marginal Header Failed Although Sector Matched error on a read
operation.

440 36 24 Unrecoverable Header Failed Although Sector Matched error on a
read operation.

450 37 25 Marginal Sector Not Found error on a read operation.

460 38 26 Unrecoverable Sector Not Found error on a read operation.

470 39 27 Marginal No Data Sync error on a read operation.

500 40 28 Unrecoverable No Data Sync error on a read operation.

510 41 29 Marginal Sector Overrun error on a read operation.

520 42 2A Unrecoverable Sector Overrun error on a read operation.

570 47 2F Unrecoverable data error on write operation (header not readable).

630 51 33 Marginal Header Failed Although Sector Matched error on a write
operation.

640 52 34 Unrecoverable Header Failed Although Sector Matched error on a

write operation.
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Table 4-2. Error Codes (2 of 6)
Oct Dec Hex Description
650 53 35 Marginal Sector Not Found error on a write operation.
660 54 36 Unrecoverable Sector Not Found error on a write operation.
670 55 37 Marginal No Data Sync error on a write operation.
700 56 38 Unrecoverable No Data Sync error on a write operation.
710 57 39 Marginal Sector Overrun error on a write operation.
720 58 3A Unrecoverable Sector Overrun error on a write operation.

Self test errors. A fault log entry will be generated. In the Request Status parameter bytes, P7 will
contain the fault code, P8 will contain the ESDI status, P9 will contain the least significent byte (LSByte)
of Vendor Unique Status.

1010 65 41 Buffer RAM test failed.

1020 66 42 Self test data compare failed.

1030 67 43 Self test R/W retry count exhausted.

1040 68 44 ECC test failed.

1050 69 45 Drive selected line not asserted during power on.

1060 70 46 Timeout 30 seconds waiting for Command Complete during power
on.

1070 71 47 Illegal ESDI status during power on.

1100 72 48 Drive Ready not asserted after Command Complete during power
on.

1110 73 49 Auto configuration failed; probably ESDI communication problem
(no configuration parameters checked).

1130 75 4B Reset attention failed during power on.

1140 76 4C Vendor unique status available.

1150 77 4D Mechanism self test has failed.

1160 78 4E One of the four seek diagnostic tests failed (ATN, ESDI comm,

verif'y failed twice).

Controller Faults. A fault log entry will be generated. In the Request Status parameter bytes, P7 will
contain the fault code.

1220 82 52 FIFO data loss retry on a read operation failed.
1230 83 53 FIFO Data Loss Retry on a write operation failed.
1240 84 54 Offset recovery position unknown,

1250 85 55 Seek recovery position unknown.

COMPRESSED ESDI STATUS

= write fault

= write gate with track offset fault

= seek fault

invalid/unimplemented command fault

= interface fault

command data parity fault

PON conditions exist/start spindle motor command may be required
spindle motor stopped

~NOoO oA WN = O
|
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Table 4-2. Error Codes (3 of 6)

Controller faults with Disc Data Controller (DDC) IC status. A fault log entry will be generated and the
fault log entry will include the Disc Data Controller (DDC) IC status. In the Request Status parameter
bytes, P7 will contain the fault code, P8 will contain the Disc Data Controller (DDC) IC Status register,
and P9 will contain the Disc Data Controller (DDC) IC Error register.

Oct Dec Hex Description

1400 96 60 Disc Data Controller (DDC) IC timed out when trying to read
sector headers (0-63).

1410 97 61 Error detected during read full sector.

1420 98 62 Disc Data Controller (DDC) IC indicates a fatal fault on a read
operation.

1430 99 63 Disc Data Controller (DDC) IC indicates a fatal fault on a write
operation.

1440 100 64 Retries exhausted during Format Track.

1450 101 65 Retries exhausted during verify initialize. No header was readable
on track.

1460 102 66 Retries exhausted during Read Header.

1470 103 67 This should not directly cause a bit in status to be set. It is used by

Wait For INT or ATN (a low level routine) to call Save drive info
and get the right information stored away.

1500 104 68 Disc Data Controller (DDC) IC timeout when trying to-read any
header for sparing,

1510 105 69 Disc Data Controller (DDC) IC timeout when formatting a spare
track to deallocate it.

1520 106 6A Disc Data Controller (DDC) IC timeout while formatting a track
to flag a sector defective.

1530 107 6B Disc Data Controller (DDC) IC timeout while formatting the spare
track before the data is written.

1540 108 6C Retries exhausted during format track; last problem was Disc Data
Controller (DDC) IC timeout.

1550 109 6D Retries exhausted during Read Header operation; last problem was
Disc Data Controller (DDC) IC timeout.

1560 110 6E Retries exhausted when verifying initialize; last problem was Disc

Data Controller (DDC) IC timeout.

Unit fault with Disc Data Controller (DDC) IC status. A fault log entry will be generated and the fault
log entry will include the Disc Data Controller (DDC) IC status. In the Request Status parameter bytes,
P7 will contain the fault code, P8 will contain the Disc Data Controller (DDC) IC status, P9 will contain
the Disc Data Controller (DDC) IC error register.

1610 113 71 Error Detected (ED) bit set in Disc Data Controller (DDC) IC
during read defect list.

1620 114 72 Failed due to Disc Data Controller (DDC) IC error while
formatting a track to flag a sector defective.

1630 115 73 Failed due to Disc Data Controller (DDC) IC error while
formatting the spare track for track sparing.

1640 116 74 Failed due to an Disc Data Controller (DDC) IC error while
formatting a spare track to deallocate it.

2010 129 81 FIFO data loss occurred on a read operation.

2020 130 82 FIFO data loss occurred on a write operation.
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Table 4-2. Error Codes (4 of 6)
Oct Dec Hex Description
2030 131 83 Header failed although sector number matched error (missed seek

if head error bit not set in Disc Data Controller (DDC) IC status
register). (EEPROM only)

2040 132 84 Data field error occurred. (EEPROM only)

2050 133 85 No data sync, Sector overrun, Sector not found. (EEPROM only)
2060 134 86 Correction failed error erroneously set.

2070 135 87 Late interlock error erroneously set.

2080 136 88 Illegal DDC status detected in utilities.

Unit fault with Compressed ESDI status. A log entry will be generated and the fault entry will include
the compressed ESDI status. In the Request Status parameter bytes, P7 will contain the fault code, P8 will
contain the compressed ESDI status, P9 will contain the LSByte of Yendor Unique Status.

2210 145 91 ESDI status indicates a fatal fault on a read operation.

2220 146 92 ESDI status indicates a fatal fault on a write operation.

2230 147 93 Retry of Write Fault (Offtrack on write) was unsuccessful.

2240 148 94 Retry of Write with Offset (aggressive seek on write) failed.

2250 149 95 Drive set attention during read headers (verif'y position).

2260 150 96 Local write expected an offtrack write error but received another
ESDI error instead.

2270 151 97 ATN set during read full sector.

2300 152 98 ATN set during read defect list.

2310 153 99 ESDI command utility failed.

2320 154 9A Retries exhausted during format track. Track probably did not get
formatted.

2330 155 9B Retries exhausted during verif'y initalize. No header readable on a
track.

2340 156 9C Retries exhausted during read headers operation.

2350 157 9D Used by low level routine (wait for INT or ATN). Should not

directly affect status. Used when calling save-drive-information to
save the right information.

2360 158 9E Logs unreadable due to unrecoverables on all copies.

2370 159 9F Logs unreadable due to no valid copies.

2400 160 A0 Failed due to ATN being set by the drive while formatting a track
to flag a sector defective.

2410 161 Al Failed due to ATN being set by the drive while formatting the
spare track before the data is written on it.

2420 162 A2 Failed due to ATN being set by the drive while reading any header
for sparing.

2430 163 A3 Failed due to ATN being set by the drive while formatting a track
to deallocate a spare.

2470 167 A7 HDA did too many internal recalibrations in a utility.

2500 168 A8 ATN set to many times during a write (write fault).

2510 169 A9 A fatal fault was detected (probably on a seek).

2520 170 AA Local read saw ATN set (fatal so no retries).

2530 171 AB A check of the HDA saw it was deasserted.
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Table 4-2. Error Codes (5 of 6)

Unit Faults. A log entry will be generated and the extra byte in the fault entry will be zero. In the

Request Status parameter bytes, P7 will contain the fault code. P§ through P10 will be zeroes.

Oct Dec Hex Description

2600 176 BO Logical seek timeout.

2610 177 Bl Physical seek timeout.

2620 178 B2 Defective track reached when doing a logical seek (field spare
deallocation).

2630 179 B3 When seeking back to defective track to flag it defective, header is
not logical cylinder or head.

2640 180 B4 Headers bad when flagging a sector defective.

2650 181 B5 Defective sector header not found when sector sparing.

2660 182 B6 Headers on spare track bad after they tested good (when writing
logical headers).

2700 184 21 Cannot read any headers for sparing. (EEPROM only)

2710 185 B9 Header unrecoverable during write of data for sparing. (EEPROM
only)

2720 186 BA Header failed although sector matched without Header Fault -
seek retried successfully - but retry of read not successful.

2730 187 BB Header failed although sector matched without Header Fault -
seek retried successfully - but retry of write not successful,

2740 188 BC Reseek in local operation failed.

2760 190 BE No Disc Data Controller (DDC) IC interrupt while reading the
defect list.

2770 191 BF No Disc Data Controller (DDC) IC interrupt while reading full
sector.

3000 192 CO0 ERT log overflow

3010 193 Cl Cannot read disc logs during power up.

3030 195 C3 Verify position failed after initialize media - cylinder and head in
header did not match as expected.

3050 197 C5 The Disc Data Controller (DDC) IC timed out during an ECC
correction cycle.

3060 198 Co Bad parity on EEPROM data read. (EEPROM only)

3070 199 C7 All headers bad on a track during format option 2.

3100 200 C8 Headers unreadable during verif'y position (servo test).

3110 201 C9 Header does not match logical target address (seek diagnostic).

3120 202 CA Hardware fault other than Disc Data Controller (DDC) IC
fault. (EEPROM only)

3130 203 CB Disc Data Controller (DDC) IC communication time out.

3140 204 CC Unrecoverable data error occurred.

3150 205 CD Two spare tracks in a row were bad when sparing attempted
(includes section spares).

3200 208 DO Transfer acknowledged set timed out after transfer request
was set (took longer than 10 milliseconds).

3210 209 D1 Transfer acknowledged reset timed out after transfer request
was reset (took longer than 10 milliseconds).

3220 210 D2 Command timed out (Command Complete was not asserted a
specified time after the command was sent).

3230 211 D3 Command retried out (number of times a command was retried
exceeded the retry count).

3250 213 D5 Request ESDI status command failed.
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Table 4-2. Error Codes (6 of 6)
Oct Dec Hex Description
3260 214 D6 Reset Attention command failed.
3270 215 D7 HDA timed out while controller waited for command complete
before sending a command.
3300 216 D8 Timeout on auto recalibrate during a read or write.
3340 220 DC Command Complete signal drop out on a read operation.
3350 221 DD Command Complete signal drop out on read retry.
3360 222 DE Command Complete signal drop out on write.
3370 223 DF Command Complete signal drop out on a write retry.

Unit fault that is logged only. A log entry will be generated and the fault log entry will contain the
Compressed ESDI status. No bits will be set in the Request Status bytes.

3400 224 EO ESDI attention line set.

3410 225 El ESDI command retried.

3420 226 E2 Bad parity detected on read data.

3430 227 E3 Header failed although sector matched on read operation without
a Header Fault - Seek retried OK - Read retried OK.

3440 228 E4 Header failed although sector matched for write operation.

3450 229 E5 Retry of a Write Fault (Offtrack) successful.

3460 230 E6 Retry of a Write with Offset (Aggressive seek on write) successful,

3560 238 EE Retries required during Format Track.

3570 239 EF Retries required during Read Headers. Recovery was successful.

3600 240 FO Seek error header does not match target (servo test).

3610 241 Fl1 Timed out waiting for operation complete INT during Disc Data
Controller (DDC) IC reset.

3630 243 F3 The Reserved Interrupt Vector was taken.

3640 244 F4 The SWI3 Interrupt Vector was taken.

3650 245 F5 The SWI2 Interrupt Vector was taken.

3660 246 Fo6 The SWII Interrupt Vector was taken.

3670 247 F7 The NMI Interrupt Vector was taken.

3700 248 F8 Seek missed target track during a read retry.

3710 249 F9 Seek missed target track during a write retry.

3720 250 FA Write fault during write in utilities (retried).

3730 251 FB HDA auto recal detetected in utilities.
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5-1,

CAUTION

Failure to tighten the screws properly may result in the disc drive not meeting the RFI

specifications.

INTRODUCTION

The disc drive does not contain operator
serviceable parts. To prevent electrical
shock, refer all service activities to
service-trained personnel.

CAUTION

e The field-replaceable assemblies
(FRA) in the disc drive are
electrostatic-sensitive devices. Take ap-
propriate precautions when removing
the FRA’s from the disc drive. Use of
an anti-static pad and wrist strap is
required. (These components are con-
tained in the anti-static work station,
part no. 9300-0749.) Immediately after
removal, store the FRA’s in anti-static,
conductive plastic bags.

¢ The disc drive is delicate and should
be handled with care. Also, the disc
drive is heavier (109 kilograms/24.0
pounds) than its size would indicate.

¢ Do not turn the LINE~ switch on or
off when the system is transferring data

on the Hewlett-Packard Interface Bus
(HP-IB).

¢ Do not cycle the LINE~ switch on
and off unnecessarily.

e Do not connect or disconnect the
HP-IB cable assembly(s) from the disc
drive when the system is transferring
data on the HP-IB.

This chapter provides removal and replacement
procedures for field-replaceable assemblies (FRA’s)
and parts in the disc drive. Procedures are given in
the order in which disassembly normally occurs.
Each part or assembly which must be removed
before access can be gained to another assembly or
part is presented first, followed by the next as-
sembly which can be removed. This disassembly
order is shown in figure 5-1. The locations of the
FRA’s are shown in figure 4-1. Figures 4-2
through 4-5 identify the connectors on the FRA’s
and their mating cable assembly connectors.
Figure 4-5 provides an overall cabling diagram of
the disc drive. References are also made to Figure
6-1, Disc Drive, Exploded View, to assist in iden-
tif ying and locating parts.

ot ]

TORX* hardware is used in the disc
drive. This hardware requires the use of
special drivers. In this manual, any
reference to this type of hardware will
be accompanied by the required driver
size (for example, "T15").

*TORX is a registered trademark of the Camcar Division of Textron, Inc.
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PREPARAT ION
FOR
SERVICE
(PARA. 5-2)
TOP
SHROUD
(PARA. 5-4)
FRONT FRONT ROM
PANEL PANEL REMOVAL
(PARA. 5-5) (PARA. 5-5) (PARA. 5-7)
CEC
(PARA. 5-8)
HDA POWER SUPPLY LED
CABLE
(PARA. 5-11) (PARA. 5-10) (PARA. 5-6)
FAN
(PARA. 5-9) )
TRAY
(PARA. 5-12)
S7957A04

Figure 5-1. Order of Disassembly




5-2. PREPARATION FOR SERVICE

Before starting any removal or replacement proce-
dure, prepare the disc drive for service as follows:

a. Set the disc drive LINE~ switch to the 0 (out)
position and disconnect the power cord from
the ~AC LINE connector.

b. Disconnect the HP-IB cable assembly from the
disc drive HP-IB connector.

c. Place the disc drive on the anti-static pad and
connect the wrist strap to the pad. When the
top shroud is removed (paragraph 5-4), ground
the frame of the disc drive to the pad.

CAUTION

Ensure that the anti-static wrist strap is
attached to the wrist before removing
or replacing any components in the disc
drive.

5-3. REMOVAL AND REPLACEMENT

Removal and replacement instructions for field-
replaceable assemblies (FRA’s) and parts in the disc
drive are provided in the following paragraphs.
Unless otherwise specified, replacement is a rever-
sal of the removal instructions.

5-4. TOP SHROUD

To remove the top shroud (1, figure 6-1), proceed
as follows:

a. Perform the preparation for service procedure
outlined in paragraph 5-2.

b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

c. Remove the three T10 screws (2, figure 6-1)
which secure the top shroud to the disc drive.

Removal and Replacement
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d. Raise the rear of the top shroud upward slightly
and then move it backward and away from the
disc drive.

€. Ground the frame of the disc drive to the anti-
static pad.
removal

Reinstallation is a reversal of the

procedure.

S-5. FRONT PANEL

To remove the front panel (3, figure 6-1) from the
disc drive, proceed as follows:

a. Perform the preparation for service procedure
outlined in paragraph 5-2.

b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

c. Remove the top shroud (refer to paragraph 5-4).

d. Remove the four T10 screws (7) which secure
the front shield (4), with front panel (3) and
LED cable assembly W4 (5), to the disc drive.
Move the front panel forward away from the
disc drive.

e. Disconnect connector P1 on LED cable assembly
W4 (5) from connector J5 on PCA-A2 (9) and
remove the front panel (3) from the disc drive.

f. If it is necessary to remove the front panel shield
(4) from the front panel (3), proceed as follows:

1) Remove the four T25 screws (8) which
secure the front panel shield (4) to the
front panel (3).

2) Remove W4 LED cable assembly (5)
from the forks which secure it to the
front panel shield (4).

3) Remove the front panel shield (4) from
the front panel (3).

Torque Specifications: For item (7) screw torque to
14 in./Ibs with T-10 bit.
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Reinstallation is a reversal of the removal proce-
dure. Ensure that the cable assembly connector
disconnected in step e is properly seated in its
mating connector. Check also that the LINE~
switch operates freely before tightening the four
T10 screws (7) removed in step d.

5-6. LED CABLE REMOVYAL

a. Perform the preparation for service outlined in
paragraph 5-2.

b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

c. Remove the top shroud (refer to paragraph 5-4)
and the front panel (refer to paragraph 5-7).

d. Remove the four T25 screws (8) that hold the
front panel shield (4) to the front panel (3).

e. Lift the front panel shield (4) from the front
panel (3) and remove the LED cable (5) from
the front panel.

5-7. ROM REMOYAL

To remove the ROM (9, figure 6-1), proceed as
follows:

a. Perform the preparation for service procedure
outlined in paragraph 5-2. Pay particular atten-
tion to the instructions given for use of the
anti-static pad and wrist strap.

b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

¢. Remove the top shroud (refer to paragraph 5-4),
d. Remove the ROM (10) from the 28-pin socket
on PCA-A2 (9). See figure 4-6 for the location
of U2. Place the ROM on a piece of anti-static

foam.

Reinstallation is a reversal of the removal

5-4

procedure. ROM is labeled U2. Ensure that the
EPROM is installed in its matching 28-pin socket
on PCA-A2 (9), with the index notch on the ROM
facing toward the edge of PCA-A2 (see figure 4-5).

5-8. CS80/ESDI CONTROLLER (CEC)
PCA-A2

To remove PCA-A2 (9, figure 6-1) from the disc
drive, proceed as follows:

a. Perform the preparation for service procedure
outlined in paragraph 5-2.

b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

c. Remove the top shroud (refer to paragraph 5-4).

CAUTION

Item 12 in step d is made of a conduc-
tive zinc-plated material. Do not sub-
stitute this part (HP Part No. 0380-1918)
with any other part. Failure to use the
correct part will mean that this disc
drive will most likely not meet the RFI
specifications.

d. Remove the two 6-32 hex standoffs (12) and
lock washers (13) which secure the HP-IB con-
nector on PCA-A2 (9) to the rear panel of the
disc drive.

e. Disconnect connector P2 on power cable as-
sembly W1 (14) from connector J3 on PCA-A2

9).

f. Disconnect connectors W2P1 (16) and W3Pl1
(15) on the ribbon cable assemblies from con-
nectors J2 and J1, respectively, on PCA-A2 (9).

g. Disconnect connector P1 on LED cable assembly
W4 (5) from connector J5 on PCA-A2.

h. Slide PCA-A2 (9) forward and out of the disc
drive.



Reinstallation is a reversal of the removal proce-
dure. Ensure also that the cable assembly connec-
tors disconnected in steps e and f are firmly seated
in their mating connectors.

5'90 FAN

To remove the fan (17, figure 6-1) from the disc
drive, proceed as follows:

a. Perform the preparation for service procedure
outlined in paragraph 5-2.

b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

¢. Remove the top shroud (refer to paragraph 5-4),
PCA-A2 (refer to paragraph 5-6), and the front
panel (refer to paragraph 5-7).

d. Remove the standoffs on the Controller
PCA-A2 (refer to paragraph 5-8) and slide the
PCA forward to gain access to the fan,

e. Remove the four T20 screws (19) and grille (18)
which secure the fan (17) to the rear panel.

f. Disconnect the fan (17) power cable connector
BIP1 from connector J2 on PCA-A3 (21).

g. Disengage the fan cable assembly from the two
cable clamps (20) and remove the fan from the
disc drive.

Reinstallation is a reversal of the removal proce-
dure. Ensure that the fan is positioned with its
power cable assembly in line with the cable clamps
(20). Ensure also that the cable assembly connector
disconnected in step e is firmly seated in its mating
connector. Before returning the disc drive to ser-
vice, check that the fan is operating correctly.

5-10. POWER SUPPLY ASSEMBLY PCA-A3

To remove PCA-A3 (21) from the disc drive,
proceed as follows:

a. Perform the preparation for service procedure
outlined in paragraph 5-2.

Removal and Replacement
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b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

c. Remove the top shroud (refer to paragraph 5-4)
and the front panel (refer to paragraph 5-7).

d. Disconnect connector Pl on power cable as-
sembly W1 (14) from connector J2 on PCA-A3
21).

e. Disconnect the fan (17) cable assembly connec-
tor BIPI from connector J2 on PCA-A3 (21).

f. Remove the TI0 screw (22) and spacer (23)
which secure PCA-A3 (21) to the mainframe as-
sembly (35).

g. Remove the two T15 screws (24) which secure
PCA-A3 (21) to the mainframe assembly (35).

h. Slide PCA-A3 (21) forward and out of the disc
drive.

Items 24 (screw) and 27 (power supply
shield) must be installed before power is
applied to the disc drive.

NOTE

If items 22 (screw) and 23 (spacer) are
not reinstalled the disc drive may not
pass RFI specifications.

Torque Specification:For item (22) screw torque to
10 in./Ibs with T-10 bit and make sure the screw is
seated. Replace item (22) each time it is removed
from the disc drive.

Reinstallation is a reversal of the removal proce-
dure. Check that the cable assembly connectors
disconnected in steps d and e are properly seated
in their mating connector. Ensure that the TI0
screw (22) and spacer (23) removed in step f are
properly installed. Ensure also that the two TI5
screws (24) removed in step g are properly
replaced. This attaching hardware is required to
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properly ground the power supply to the
mainframe assembly of the disc drive.

5-11. DISC DRIVE ASSEMBLY (HDA)
PCA-A1

CAUTION

The defective Disc Drive Assembly
(HDA) PCA-A1 being returned to the
factory must be packaged and shipped
in Hewlett-Packard shipping material or
the warranty will be void.

To remove PCA-Al (31, figure 6-1) from the disc
drive, proceed as follows.

Before removing PCA-Al, refer to
paragraph 4-64. This describes how to
use a substitute PCA-Al to verify the
operation of PCA-Al without removing
it from the disc drive.

a. Perform the preparation for service procedure
outlined in paragraph 5-2.

b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

c. Remove the top shroud (refer to paragraph 5-4)
and the front panel (refer to paragraph 5-7).

d. Disconnect W2P2 (16) and W3P2 (15) ribbon
cable assemblies from connecting J1 and J2,
respectively, on PCA-Al (31).

e. Disconnect connectors P3 and P4 on power
cable assembly W1 (14) from connectors J3 and
J4, respectively, on PCA-A1 (31).

f. Remove the four T15 screws (33) which secure
PCA-A1 (31) to the mainframe assembly (35).

h. Carefully withdraw PCA-Al (31) from the
mainframe assembly (35).

Torque Specification: For item (33) screw torque to
15 in./lbs with T-15 bit.

Reinstallation is a reversal of the removal process.
Ensure that the cable assembly connectors discon-
nected in steps d and e are firmly seated in their
mating connectors.

5-12. TRAY REMOVAL AND
REPLACEMENT

If it becomes necessary to replace the tray (32,
figure 6-1) proceed as follows:

a. Perform the preparation for service procedure
outlined in paragraph 5-2.

b. Ensure that the power cord is disconnected
from the ~AC LINE connector on the rear
panel of the disc drive.

¢. Remove the top shroud (refer to paragraph 5-4)
and the front panel (refer to paragraph 5-7).

d. Remove the Disc Drive Assembly (refer to para-
graph 5-11).

e. Remove the four T15 screws (34) that hold the
tray (32) to the disc drive assembly PCA-A1(31).

Torque Specification: for item (34) screw torque to
10 in./lbs with T-15 bit.

Reassembly is a reversal of the removal procedure.
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6-1. INTRODUCTION

This chapter provides listings of all field-
replaceable parts and an illustrated parts break-
down for th disc drive. Replaceable parts ordering
information for the disc drive is also provided in
this section.

Replaceable parts for the disc drive are listed in
order of disassembly in table 6-1 and illustrated in
figure 6-1. In each listing, attaching parts are listed
immediately after the item they attach. Items in
the DESCRIPTION column are indented to indi-
cate their relationship to the next higher assembly.
In addition, the symbol "- - - X - - - " follows the
last attaching part for the item. Identification of
the items and the labels is as follows:

Major Assembly

*Replaceable Assembly

*Attaching Part for Replacement Assembly
**Subassembly or component Part

**Attaching Part for Subassembly or Replacement
Part

The replaceable parts listings provide the following
information for each part:

a. FIGURE AND INDEX NO. The figure and
index number which indicates where the
replaceable part is illustrated.

b. HP PART NO. The Hewlett-Packard number
for the replaceable part.

c. DESCRIPTION. The
replaceable part.

description of  the

Refer to table 6-2 for an explanation of the
abbreviations used in the DESCRIPTION
column.

d. MFG. CODE. The 5-digit code that denotes a
typical manufacturer of a part. Refer to table
6-3 for a listing of manufacturers that cor-
responds to the codes.

e. MFG. PART NO. The manufacturer’s part
number for each replaceable part.

f. UNITS PER ASSEMBLY. The total quantity
of each part used in the major assembly.

g. The MFG CODE and MFG PART NO. for
common hardware are listed as 00000 and OBD
(order by description), respectively, because
these items can be purchased locally.

TORX* hardware is used in the disc
drive. This hardware requires the use of
special drivers. In this manual, any
reference to this type of hardware will
be accompanied by the required driver
size (for example, "T15").

6-2. ORDERING INFORMATION

To order replaceable parts for the disc drive, ad-
dress the order to your local Hewlett-Packard Sales
and Support Office. Headquarters Offices are listed
at the back of this manual. Specify the following
information for each order:

a. Model and full serial number.
b. Hewlett-Packard part number.

c. Complete description of each part as provided
in the replaceable parts listing.

*TORX is a registered trademark of the Camcar Division of Textron, Inc.
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Table 6-1. Disc Drive Replaceable Parts
FIG.& UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
6-1 7957A DISC DRIVE 28480 7957A REF
7958A DISC DRIVE 28480 7958A REF
1 07957-60015 * TOP SHROUD ASSEMBLY 28480 07957-60015 1
(Attaching Parts)
2 0515-0374 * SCREW,pnh,T10,M3.0 X 0.50, 10 mm long 00000 0BD 3
W/SCW
- - X - - -
3 07957-60016 | * FRONT PANEL ASSEMBLY, 7957A 28480 07957-60016 1
07958-60016 | * FRONT PANEL ASSEMBLY, 7958A 28480 07958-60016 1
Index items 4, 5, and 6 are shipped with
index item 3
(Attaching Parts)
4 5001-3344 * FRONT PANEL SHIELD 28480 5001-3344 1
5 07941-60003 | * LED Cable Assembly (Wé4) 28480 07941-60003 1
6 1400-0510 * CLAMP, cable 02768 8511-28-00-99 1
7 0515-0374 * SCREW,pnh,T10,M3.0 X 0.50, 10 mm long 00000 OBD 4
W/SCW
8 0624-0590 * SCREW, tapping, pnh, 725, 8-16, 0.312 00000 0BD 4
.- . X - - .
9 | 07957-60001 * HP-1B/ESDI CONTROLLER PCA ASSEMBLY 28480 07957-60001 1
Item 10 will be shipped with exchange
assembly 07957-69001
(Attaching Parts)
10 | 07957-10161 * ESDI/HP-1B PROM KIT 28480 07957-10161 1
1" 0380-1656 * SPACER, SNAP-IN, 0.625 in. long, 0.280 00000 0BD 1
in. OD, Nylon
12 0380-1918 * STANDOFF, hex, 6-32, 0.255 in. long 28480 0380-1918 2
13 Not Assigned
- e = X -
14 07957-60008 * ESDI POWER CORD ASSEMBLY (W1) 28480 07957-60008 1
15 07957-60005 * ESDI CONTROL CABLE ASSEMBLY (W3) 28480 07957-60005 1
16 | 07957-60006 | * ESDI DATA CABLE ASSEMBLY (W2) 28480 07957-60006 1
- o = X . -
17 | 07941-60019 | * FAN 28480 07941-60019 1
(Attaching Parts)
18 | 07941-00026 | * GRILLE, fan 28480 07941-00026 1
19 0624-0661 * SCREW, tapping, pnh, T20, 10-14, 00000 0BD 4
0.625 in. long
20 1400-0510 * CLAMP, cable 02768 8511-28-00-99 2
- - - X - - -
21 09133-67120 | * POWER SUPPLY ASSEMBLY 28480 09133-67120 1
(Attaching Parts)
22 0515-0665 * SCREW, machine, pnh, T10, M3.0 by 0.5, 00000 0BD 1
14 mm long, w/scwuw
23 5021-1534 * SPACER 28480 5021-1534 1
24 0515-0433 * SCREW, machine, pnh, T15, M4.0 by 0.7, 00000 0BD 2
8 mm long, wW/scw
25 2110-0565 ** CAP, fuse 28480 2110-0565 1




Table 6-1. Disc Drive Replaceable Parts (continued)

FIG.& / UNITS
INDEX MFR PER
NO. HP PART NO. DESCRIPTION CODE MFR PART NO. ASSY
26 2110-0003 ** FUSE, 3A, 250V, nontime delay 75915 2A250V3.0A 1
27 | 09144-45404 ** SHIELD, power supply 28480 09144-45404 1
28 | 09133-40202 | ** SHAFT, switch 28480 09133-40202 1
29 0380- 1655 ** HOLDER, shaft 28480 0380-1655 1
30 5041-1203 ** CAP 28480 5041-1203 1
- x - - -
31 07957-60021 * DISC DRIVE ASSEMBLY, 7957 (A1/FRA1) 28480 07957-60021 1
07958-60021 * DISC DRIVE ASSEMBLY, 7958 (A1/FRA1) 28480 07958-60021 REF
(Attaching Parts)
32 5001-3341 * DISC TRAY 28480 5001-3341 1
33 0515-0433 * SCREW, machine, pnh, T15, M4.0 by 0.7, 00000 0BD 4
8 mm long, w/scw
34 2360-0464 * SCREW, pnh, T15, 0.375 in. long, 6-32 00000 OBD 4
W/scu
- - X -
35 5061-3145 * MAINFRAME ASSEMBLY 28480 5061-3145 1
(Attaching Parts)
36 | 09121-48303 * FOOT, front 28480 09121-48303 1
37 0403-0427 * FOOT, rear 94959 SJ-5008 2
38 8160-0280 * CONTACT, finger 28480 8160-0280 1
- - X - - -
39 8120-3445 * HP-1B CABLE ASSEMBLY, 1m, (Model 10833A) 28480 8120-3445 1
40 8120-0698 * POWER CORD ASSEMBLY, NEMASA/CEE 28480 8120-0698 REF
8120-1351 * POWER CORD ASSEMBLY, BS 1363/CEE 28480 8120-1351 REF
8120-1369 * POWER CORD ASSEMBLY, ASC 112/CEE 28480 8120-1369 REF
8120-1378 * POWER CORD ASSEMBLY, NEMASA/CEE 28480 8120-1378 REF
8120-1689 * POWER CORD ASSEMBLY, GMBH/CEE 28480 8120- 1689 REF
8120-1860 * POWER CORD ASSEMBLY, CEE/CEE 28480 8120-1860 REF
8120-2104 * POWER CORD ASSEMBLY, SEV/CEE 28480 8120-2104 REF
8120-2956 * POWER CORD ASSEMBLY, MDPP/CEE 28480 8120-2956 REF
8120-4211 * POWER CORD ASSEMBLY, SABS/CEE 28480 8120-4211 REF
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Figure 6-1. Disc Drive, Exploded View
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Table 6-2. Abbreviations
A = ampere(s) incand = incandescent qty quantity
ac = alternating incl = include(s)
current intl = internal rdh round head
AR = as required 1/0 = input/output rect rectifier
assy = assembly 3 ref reference

k = kilo (10 ), rf radio frequency
brkt = bracket kilohm rfi radio frequency

kg = kilogram interference
c = centi (10.2) rh right hand
C = Celsius, lb = pound rpm revolutions per

centigrade LED = light-emitting
cer = ceramic diode FWV reverse working
cm = centimetre Lh = left hand
comp = composition 6
conn = connector M = mega (10 ), sb slow blow
1 megohm . SCR semiconductor-
d = deci (10 ) m =milli (10 ) controlled
dc = direct current mach = machine rectifier
deg = degree(s) mb = medium blow SCW square cone
dia = diameter met oxd = metal oxide
dpdt = double-pole, mfr = manufacturer Se selenium
double-throw misc = miscellaneous Si
dpst = double-pole, mm = millimetre slftpg self-tapping
single throw mtg = mounting spdt single-pole,

My = Mylar double throw
elctlt = electrolytic 9 spst single pole,
encap = encapsulated n = nano (10 ) single throw
ext = external n.c. = normally closed sst stainless steel

no. = number stl
F = Fahrenheit, ‘NSR = not separately SW

farad replaceable
fb = fast blow ntd = no time delay T ) screw
fh = flat head Ta tantalum
fig. = figure 0BD = order by tgl
filh = fillister head description thd
flm = film oD = outside Ti titanium
fw = full wave diameter tol tolerance
fxd = fixed ovh = oval head

. . -6
9 oxd = oxide u () micro (10 )

G = giga (10 ) 12
Ge = germanium p = pico (10 ) v

PCA = printed-circuit var variable
H = Henry, Henries assembly Vdcw direct current
hd = head phh = phillips head working volts
hex = hexagon, pnh = pan head

hexagonal P/0 = part of W
hlcl = helical pot = potentiometer W/
Hz = Hertz pozi = Pozidriv WiV inverse working
1D = inside diameter WW = wWire-wound
in. = inch, inches
TORX(R) is a registered trademark of the Camcar Division of Textron, Inc. (abbrev-8/83)




Replaceable Parts

Table 6-3. Code List of Manufacturers

T957A/7958A

CODE NO. MANUFACTURER ADDRESS
02768 Illinois Tool Works, Inc Chicago, IL
28480 Hewlett-Packard Co. Palo Alto, CA
75915 Tracor Littelfuse Inc. Des Plaines, IL
94959 3M Co., Adhesives, Coating, St. Paul, Mn

Sealers Division
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HEADQUARTERS OFFICES

If there is no sales office in your area,
contact one of these headquarters offices.

FAR EAST

Hewlett-Packard Asia Headquarters
26 Harbor Rd.

Wanchai, Hong Kong

Tel: 5-833-0833

Telex; 66678 HEWPA HX

Cable: HEWPACK HONG KONG

CANADA

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
Mississauga, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EUROPE

Hewlett-Packard S.A.

150 Route du Nant-d’Avril
CH-1217 Meyrin 2, Switzerland

Tel: (011)-41 22 838-111

Telex: 27835 hpse

Cable: HEWPACKSA Geneve
(Offices in the World Trade Center)

JAPAN

Yokagawa Hewlett-Packard Ltd.
29-21 Takaid-Higash 3-chrome
Suginami-Ku, Tokyo 168
Tel:(03)331-6111

12/86

EASTERN USA.
Hewlett-Packard Co.
4 Choke Cherry Road
Rockville, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA.
Hewlett-Packard Co.

5201 Tollview Drive
Rolling Meadows, IL 60008
Tel: (312) 255-9800

SOUTHERN US.A.
Hewlett-Packard Co.
200 South Park Place
Atlanta, GA 30339
Tel: (404) 955-1500

WESTERN USA.
Hewlett-Packard Co.
5161 Lankershim Blvd.
North Hollywood, CA 91601
Tel: (818) 505-5600

OTHER INTERNATIONAL
AREAS
Hewlett-Packard Co.

Intercontinental Headquarters

3495 Deer Creek Road
Palo Alto, CA 94304
Tel: (415) 857-1501
Telex: 034-8300

Cable: HEWPACK



READER COMMENT SHEET

Peripherals Group
7957A AND 7958A DISC DRIVES HARDWARE SUPPORT MANUAL

07957-90903 SEPTEMBER 1987

We welcome your evaluation of this manual. Your comments and suggestions help us to improve our
publications. Please explain your answers under Comments, below, and use additional pages if necessary.

Is this manual technically accurate? _ Yes __No
Are the concepts and wording easy to understand? __Yes ___No
Is the format of this manual convenient in size, arrangement, and readability? _Yes __No
Comments:

This form requires no postage stamp if mailed in the US. For locations outside the US, your local com-
pany representative will ensure that your comments are forwarded.

FROM: Date
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Company
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