










































































































































































Diagnostics 

4.1.3.1 Sequence Tests (0·14) 

o - HOST CONTROLLED SELF-TEST 

Checks out alJ digital data paths and normal machine operation. Th sequence runs tests that are 
similar to those normally rtln at power The tests for each controller are run serially here rather than 
in parallel as in actual power-up. 

Sequence Order: 

1 - GENERAL CHECKOUT 

00 - Drive Controller Power-on sequence 
OE - Buffer Controller Power-on sequence 
OF - Interface Power-on sequence 
09 - Multi-processor Sequence 

(scratch tape required) 

This test �p�e�r�f�o�r�m�~� a complete machine checkout. It runs all power-on tests. then loads a tape and 
checks out all sensors. It then rllns the tests in the multi-processor. sensor. and weI I ness sequences. 

Sequence Order: 

PRELlM1NARY 
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00 - Power On 
A5 - Load Tape 
02 - Wellness Test 



Diagnostics 

2 - WELLNESS TEST (scratch tape required) 

This /('s/ needs /0 he redefined lor Foxtrot 

This test checks out the general read/write capability of the HP 7979A or 7980A. The sequence in­
cludes the tests necessary to write a OCR tape, rewind and read the tape, rewind, write the tape in 
PE, rewind and read the PE tape, then rewind. 

During the write process, the enter key causes the write to end early so that the entire tape is not 
written. The subsequent read pass will only read as far as the write pass had written. 

Sequence Order: 
A5 - Load Tape 
AE - Clear Data Buffer 
AB - Create Record in Buffer 

AB Create Record in Buffer 

AB - Create Record in Buffer 

96 - Wr i te Density 1D 
AC Write Buffer to Tape 

AE - Clear Data Buffer 
AA - Write Tape Mark to Buffer 
AC - Write Buffer to Tape 
AC - Write Buffer to Tape 
A6 - Rewind 
AD - Read From Tape to Buffer 

A6 - Rewind 
AE - Clear Data Buffer 

(A = 1, all zeros) 
(B = 4K) 
(A = 2, all ones) 
(B = 16K) 
(A = 3, rotating) 
(B = 32K) 
(A = 6250/00S) 
(A = 1 ) 
(loop) 

(A 3) 
(A = 3) 

(A = 0) 
(loop) 

PRELIMINARY 
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3 - INITIALIZE ERROR RATE SEQUENCE 

Sequence 3 initializes the cumulative logs in preparation to running error rate. 

Sequence Order: 
AF - Initialize cumulative logs 

4 - ERROR RATE SEQUENCE (scratch tape required) 

This tesl need.\ 10 he rede/incd lor Foxtrot 

Sequence 4 writes a tape in GeR, rewinds and reads it, then perform the same operations in PE. 
While the sequence runs, read/write errors are recorded in the cumulative error rate log. The error 
rate results are viewed in the cumulative error rate logs from INFO 3,4,and 5. Error rate results are 
accumulated until sequence 3 is llsed to initialize the log. 

The error rate sequence operates very similar to the well ness test but differs in that hard read and 
write error do not terminate the error rate test. Only Hard Errors are logged. 

Sequence Order: 

PRELIMINARY 
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A5 - Load Tape 
AE - Clear Data Buffer 
AB Create Record in Buffer 

AB - Create Record in Buffer 

AS - Create Record in Buffer 

96 - Write Density 10 
AC - Write Buffer to Tape 

AE - Clear Data Buffer 
AA - Write Tape Mark to Buffer 
AC Write Buffer to Tape 
AC - Write Buffer to Tape 
A6 - Rewind 
AD - Read From Tape to Buffer 

A6 - Rewind 
AE .... Clear Buffer 

(A = 1, a 11 zeros) 
(B = 4K) 
(A = 2, all ones) 
(B = 16K) 
(A = 3, rotating) 
(8 = 32K) 
(A = DDS) 
(A 5) 
(loop) 

(A = 7) 
(A = 7) 

(A = 4) 
(loop) 
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9 - MULTI-PROCESSOR SEQUENCE 

This sequence will execute all multi-processor tests to check out the communication between proces­
sors. the message bus, and data transfer paths. It will normally be called after each processor has ex­
ecuted its individual power-on sequence and established communications at power-up. 

Sequence Order: 
OB - Dual-Port RAM Test Sequence 
3D - Buffer Initiated Loopback Test (param B = 3) 
3C - Interface Initiated Loopback Test 

OB - DUAL-PORT RAM SEQUENCE 

This sequence will perform all tests on the dual-port ram between all target processors. 

Sequence Order: 
32 DPR On Board Test (A = 3, DC) 
33 OPR Off Board Test (A = 4, Be) 
32 - DPR On Board Test (A = 4, Be) 
33 OPR Off Board Test (A = 6, IF) 
35 DPR Interrupt Test (A = 4, DC to BC) 
36 DPR Interrupt Test (A = 3, Be to DC) 
36 DPR Interrupt Tt:'st (A = 4, IF to Be) 
34 - DPR Interrupt Test (A = 3. BC to DC) 
34 DPR Interrupt Test (A = 4, IF to BC) 

OC - LOOPBACK ISOLATION SEQUENCE 

This sequence will execute all Interface. Buffer initiated. and Formatter initiated loopback isolation 
sequences. All hardware areas used by loopbacks will be checked Ollt. Each loopback test is stepped 
through and a loopback problem should be isolated. Each test will be executed with a loopbad 
check number (param A) of zero and will run all loopback checks. 

Sequence Order: 
19 - Buffer Hardware Sequence 
30 - Buffer Initiated Loopback test (param B 3, rotating) 
14 - Interface Specific Hardware Sequence 
3C - Interface Loopback Test 

PRELIMINARY 
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00 - DRIVE CONTROLLER POWER-ON TEST SEQUENCE 

This sequence will be executed by the drive controller at power-up to check out all paths and opera­
tion of the servo and motor drive circuitry. 

Sequence Order: 
29 - Checksum 
28 - Processor Test 
2B - Non-Destructive Ram Test 
2D - Connectivity Test (may be deleted) 
31 - Timer Circuitry Test 
46 - Front panel check 
11 - Servo/Motor Drive Electronics Sequence 

(Needs to be redefined for Foxtrot) 

OE - BUFFER CONTROLLER POWER-ON TEST SEQUENCE 

This sequence will be executed by the buffer controller at power-up and will check out all paths and 
operation of the buffer circuitry. 

Sequence Order: 
29 - Rom Checksum 
28 - Processor Test 
30 - Non-volatile Ram Checksum 
28 - Non-destructive Ram Test 
2D - Connectivity Test (may be deleted) 
13 - Buffer Hardware Sequence 

OF - INTERFACE POWER-ON TEST SEQUENCE 

This sequence will be executed by the interface controller at power-on and will check out all path, 
and operation of the specific interface 

Sequence Order: 

PRELIMINARY 
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29 - Rom Checksum 
28 - Processor Test 
2B - Non-Destructive Ram Test 
2D - Connectivity Test (may be deleted) 
14 - Interface Specific Hardware Sequence 
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11 - SERVO/MOTOR DRIVE ELECTRONICS SEQUENCE (no scratch tape) 

This sequence needs to he redefined for Foxtrot). 

This sequence will check out the operation of the servo and motor drive circuitry. These sequence 
tests are non-interactive. 

Sequence Order: 
4E - ADC Test ? Drum test 
4C - DAC Test ? ThreadjUnthread with cartridge 
52 - QDC Test ? Write data Exerciser 
40 - Tachometer Test ? Reel Test 
51 - 48 Volt PSU Test 
50 - Motor Drive Loopback ? Capstan Test 

12 - SERVO/MOTOR DRIVE CHECKOUT SEQUENCE (scratch tape required) 

T hi \ ,leqll(,lIce need \ 10 he red c/ fllcd far Foxl rOI!. 

Sequence Order: 
AS - Load Tape 
5F - Servo Performance Test 

60 - Servo Reposi~ioning Test 
A6 - Rewind Tape 
A7 - Unload Tape 

13 - BUFFER HARDWARE SEQUENCE 

This sequence will checkout the data path and operation of the data buffer registers and ram. It will 
isolate any problems specific to the data buffer. 

Sequence Order: 
78 - Buffer Register Test 
79 - Buffer Function Test 
7A - Buffer Ram Test 

14 - INTERFACE SPECIFIC HARDWARE SEQUENCE 

This sequence will run through all of the interface specific hardware tests. 

Sequence Order: 
8C - Interface Specific Test 1 

PRELIMINAR) 
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4.1.3.2 Kernal Tests (28-31) 

Note: all kernel tests and certain multi-processor tests require a Target processor parameter. These 
tests are common to more than one processor and as such the processor must be specified. The pos­
sibilities are as follows: 

TARGET PROCESSOR 

All Processors 0 
I - Interface Controller 6 
B - Buffer Controller 4 
D - Drive Controller 3 

The default processor is "All processors" With all processors set each processor which has the test 
defined. will execute the test. beginning with the interface controiier. and ending with the driw con­
troller. 

28 - MICROPROCESSOR OPERATION TEST param A = processor (l,B,O) 

A functional check of the microprocessor subsystem is performed 

29 - ROM CHECKSUM param A = processor (l,B,O) 

A checksum \erification of the ROM is performed 

2A - DESTRUCTIVE RAM TEST Interface Only 

Volatile ram is tested. checking for data acceptance and retention. The test insures that writing to 
one location has no affect on other locations. This test is destructive and as such will onl:- run at 
power-on. 

2B - NON-DESTRUCTIVE RAM TEST param A = processor (l,B,O) 

Ram is tested, checking for data acceptance and retention. The test is non-destructive. This fest i~ 

used at power-on for non-volatile ram and whiie running the power-on test sequence fer all r~m 
areas. 

PRELIMINAR Y 
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2C - COMPLETE RAM TEST param A = processor (I,B,D) 

Ram is fully tested for data acceptance and retention. The test also insures that no memory cells af­
fect other cells within the ram. This test is non destructive and may be used without power-cycling 
the drive, but does require extended times to run. 

Drive controller 17 minutes 
Buffer controller 72 minutes 
Interface controller - 04 minutes 

20 - CONNECTIVITY TEST param A = processor (I,B,D) 

All connectors are checked for proper connectivity. 

2E - DESTRUCTIVE DUAL-PORT RAM TEST (B,D) 

The dual-port ram is tested using the destructive ram test. This test is destructive and is only rtlO at 
power-on. This test cannot be rlln from the Host. 

30 - NON-VOLATILE RAM CHECKOUT (B) 

A ram test and checksum verification of the controlled portion of non volatile ram is performed. 

31 - TIMER CIRCUITRY TEST 

Thi!J !JeljIlCI1(,(, nccd" 10 he redefined for FOXlrO{). 

The PTM is checked for proper counting. The oscillator is used to verify the STS has the proper 
period. 

PRELIMINARY 
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4.1.3.3 Processor Communication Tests (32 • 36) 

32 - ONBOARD DPR TEST param A = processor B,D 

This test allows the OPR to be checked out from the subordinate side The test performs a walking 
ones and zeros test in a non-destructive manner. All of the ram may be accessed for checking with 
the exception of the master interrupt location. 

33 - OFFBOARD DPR TEST param A = processor I(8),8(D) 

This test allows the OPR to be checked out from the master side. The test performs a walking ones 
and zeros test in a non-destructive manner. All of the ram may be accessed for checking with the 
exception of the subordinate interrupt location. 

34 - DPR COLLISION TEST param A = processor 1(8),B(0) 

This test checks OPR arbitration by creating read/write collisions at the OPR. The two processors 
then pass incrementing information back and forth through the diag message area (OPR location 
084H). 

35 - SUBORDINATE DPR INTERRUPT TEST param A = processor 1(8),B(0) 

This test verifies the ability of the master to interrupted by the subordinate through the OPR. The 
test is initiated by the target processor sending a multi-processor command with the parameter set to 
"subordinate interrupt". The receiying processor will write the interrupt test value to the interrupt 
location of the OPR then report on the command. 

36 - MASTER OPR INTERRUPT TEST param A = processor 8(1),0(8) 

This test verifies the abilit~ of the subordinate to be interrupted by master through the OPR. The 
test is initiated by the target processor sending a multi-processor command with the parameter 5et to 
"master interrupt". The receiving processor will write the interrupt test \alue to the interrupt loca­
tion of the OPR then report on the command. 

PRELIMINAR Y 
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4.1.3.4 Loopback Tests (3C . 41) 

3C - INTERFACE LOOPBACK TESTS param A = Loopback check number I 

The interface uses manual CCL commands to communicate with the data buffer. Parameter 3 indi­
cates the extent of the test: 

param A loopback check expected resu It 

o - run all loopback checks from 1 through 3 

loopback correct data = no error 

2 - data to buffer with a parity error = data parity error 
(NOTE: This test option not available on HP-IB interface) 

3 - data from buffer with a parity error = data parity error 

3D - BUFFER INITIATED LOOPBACK TESTS (param A - loopback type) 
(param B - data pattern) 

Data is generated within the buffer then looped through the formatter lIsing the multi-plocessol 
loopback command. Parameter A indicates the extent of the test: 

Parameters to be defined 

PRELIMINARY 
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4.1.3.5 Drive Controller Tests (46· 77) 

46 - fRONT PANEL CHECK SHOW f 

48 - 6.6V SUPPLY TEST Cheoks that the 6.6V supply is within upper/lower limits. 

48 - THREAD/UNTHREAD with no oartridge 

The thread mechanism is exercised to check the rotary sensor and limit switch. The red FG is cheel,cd 
(0 make S/lre a cartridJ;c i.1 not present during the thl! (cst (which may indi{'Q{c a rc('ognition _,witch 
r ai/lire). 

- Unthread Timeout 
- Position Sensor Error 
- Reel FG detected 
- Thread Timeout 

Checkl the Ihrcad l11('chm71I/ll during IIl1lhrl'{Jdll7g 

-Unthread Timeout 
- $-Reel circuit failure 
- position sensor error 
- no reel FG 
- $-Reel FG too high 

4C - THREAD/UNTHREAD with cartridge 

Chccl(\ 1/71' Ihrl'{/(ll1lcc/7m1/11I1 duril1g lo(]ding 

- Thread Timeout 
- Position Sensor Error 

No Reel FG 
- Thread Circuit Failure 

4D - REEL TEST (no oartridge) D 

Check!) rhe reel molar dril'C circuit.1 (Do A and A / D) and the ree! FC and speed control circuits. 

4£ - Drum Test 

PRELIMINARY 
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- Drive voltage loopbaok failure (too high) 
- $-Reel FG loopbaok failure (too high) 
- $-Reel FG loopbaok failure (too low) 
- T-Reel FG loopbaok failure (too high) 
- T-Reel FG loopbaok failure (too low) 
- Reel Brake Failure 
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Test.1 the correct operatio/1 0/ the drum servo and control circl/itry. The drum speed ramps are checked 
as weI! a.1 the phase lock time. 

- drum PG loopback failure (too high) 
- drum loopback failure (too low) 
- drum phase-lock timeout 
- drum speed ramp too slow 
- drum speed ramp too fast 

50 - CAPSTAN TEST 

Checks correct operafion 0/ {he capstan servo and control circllitry. the ability to drive the capstan at all 
forward and revNlC speeds within the tolerance limits is tested. The reverse-enable detector is checked. 

- capstan speed ramp too slow 
- capstan FG loopback failure (too high) 
- capstan FG loopback failure (too low) 
- abnormal ATF error signal 
- capstan speed-change timeout 
- reverse-enable not detected 

52 - POSITION COUNTER TEST (tape must be unloaded) 

CHAN_A and CHAN_B bits are toggled on the QDC. Proper counts are checke for. 

52 - WRITE DATA EXERCISER (this test tS run by the drive) 

54 - READ DATA EXERCISER D 

55 - WRITE DDS DATA EXERCISER (this test is run by the drive) 

56 - REPOSITION EXERCISER D 
Use this test with caution as it wears the tape heads. 

57 - LOAD/SEMI-LOAD EXERCISER D 

58 - SEARCH EXERCISER D 
Use this test with caution, it wears the head. 

59 - 80M/EOM EXERCISER D 

PRELIMINAR '\ 
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BUFFER CONTROLLER TESTS (120 • 129) 

78 - BUFFER REGISTER TEST 

Write to and read values from all of the buffer registers to verify their data acceptance and reten­
tion. 

79 - BUFFER FUNCTION TEST 

Perform push and pop operations from the buffer controller, verifying counter and address opera­
tion, parity circuitry. nnd prefetch latch 

7A - BUFFER RAM TEST 

Buffer ram is tested for data acceptance and retention. The test is destructive to data in the data 
buffer. 

80 - DUMP NV RAM TO TAPE (scratch tape required) 

The non-volatile ram of the data buffer is dumped written onto the tape as the first recold. and 
with the appropriate header. This test should be run prior to replacing the battery, 

81 - LOAD NV RAM FROM TAPE (pre-written dump tape required) 

The non-\olatile ram of the data buffer is loaded from the tape, The record must be the first record 
on the tape and h:l\'e the appropriate header as is described in appendix ??, This test is llsed to 
reload non-volatile ram information following the changing of the battery, 

4.1.3.6 HP·IB Interface Controller Tests (8C • 91) 

8C - HP-IB CONTROLLER TEST 

Checks Ollt op('J'otiol1\ 0/ the H P-I B c011lrollcr chip. 

4.1.3.7 Drive Command Execution (96· C8) 

All of these commands with the exception of host to buffer commands require that a scratch tape be 
loaded. 

96 - WRITE LEAD-IN AREA 

PRELIMINARY 
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98 - WRITE END-OF-DATA 

99 - WRITE AMBLE 

AO - FAST SEARCH 

Al - SPACE GROUP FORWARD 

Single groups are spaced over without verifying any data in the groups. 

A2 - SPACE GROUP REVERSE 

Single groups are spaced over without verifying any data in the groups. 

AS - LOAD TAPE 

A6 - REWIND 

A7 - UNLOAD TAPE (pa ram A door control) 

param A door control 

0 - Unload but do not eject 
1 - Unload and eject 

Test AA-B2 are run by the buffer controller and will perform retries. 

AA W~~i_ TAPE MARK TO BUFFER 

A tape mark entry is generated in the buffer without writing it to tape. 

AB CREATE RECORD IN BUFFER (param A 
(param B 

pat tern) 
record size) 

Diagnostics 

A record is created in the buffer without writing it to tape. The pattern parameter indicates the 
type of data to be generated. 

param A 

o -
1 -
2 -
3 -

pattern 

all zeros 
a 11 ones 
alternating all zeros, all ones 
rotating data bytes (0 .. 255) 

PRELlMINAR't 
4-17 



Diagnostics 

4 -
5 -
6 -

param B 

o -
1 -
2 -
3 -
4 -
5 
6 -
7 -
8 -

pseudo random data 
use existing data in buffer ram 
rotating data with parity error on the last byte 

record size 

.1 byte 
25~ bytes 

1K 
4K 

16K 
32K 
64K 

128K 
256K 

AC - WRITE BUFFER TO TAPE (param A retain_data I next write control) 

Write the grollp which is the next entry in the queue to tape. The following parameters affect the 
write. 

remove remove group from buffer following the write 
Note that if the test is looped more times than there 
are buffer entries, the test will fail with an empty 
buffer. 

retain - retain group in buffer following the write 
stream - attempt to stream by starting to write the next group 

in the buffer. If no write is received, the startup is 
aborted and the tape repositioned. 

single - do not startup the next write. Streaming will not occur 
err normal - fail on all errors. 
err bypass - fail on all errors except write errors. 

write errors will be logged in the error and 
error rate logs and can can be displayed using INFO 

param A 

o - remove / stream / err normal 
1 - retain / stream / err normal 
2 - remove I single / err normal 
3 - retain / single / err normal 
4 - remove I stream / err bypass 
5 - retain / stream / err bypass 
6 - remove / single / err bypass 
7 - retain / single / err bypass 

AD - READ fROM TAPE TO BUFFER (param A retain data I readahead control) 

A group is read from the tape into the data buffer. The following parameters affect the read. 

PRELIMINARY 
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retain 

- remove group from buffer following the read 
- retain group in buffer following the write 

Diagnostics 

Note that if the test is looped more times than there 
is room left in the buffer, the test will fail with a 
full buffer. 

stream - attempt to stream by starting to read the next group 
from the tape. If no read command is received, the 
startup is aborted and the tape repositioned. 

single - do not startup the next read. Streaming will not occur 
err normal 
err bypass 

- fail on all errors. 
- fail on all errors except read errors. 

read errors will be logged in the error and 
error rate logs and can can be displayed using INFO 

param A 

0 - remove / stream / err 
1 - retain / stream / err 
2 - remove / single / err 
3 - retain / single / err 
4 - remove / stream / err 
5 - retain / stream I err / 
6 - remove / single / err 
7 - retain / single / err 

AE - CLEAR DATA BUFFER 

All entries in the data buffer are remo\ed. 

AF - INITIALIZE CUMULATIVE LOG 

The cumulative logs are cleared. 

80 - READ VENDOR GROUP 

normal 
normal 
normal 
normal 
bypass 
bypass 
bypass 
bypass 

PRELIMINARY 
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Th,> inlormation in the lulluwing section is subject 10 change. 

4.1.4 Diagnostic Result Message 

4.1.4.1 Result Message Structure 

All error messages are of the same format. All fields within the error message may not be known or ap­
plicable. An unknown field is cleared to Zero. All zeros is used only as a diagnostic result and indicates no 
error detected. i.e. PASSED. 

Power-on error 
/ Time resync. 

--/---/~-----------------------------------------------------------------------
1 1 IUnusedl Error set 1 Error code 1 FRU 1 1 FRU 2 ITest numberl 

7 161 5 413 2 
byte 1 

01 
byte 2 byte 3 byte 4 byte 5 

Power-on error This bit is set when an error occurs during power-on self test. 

Time resync. - This bit indicates that the time stamp saved with the error log 
has no relation to that of the previous entry. It is only set by 
the logging routine with~n the data buffer as an error is 
logged. 

Complete error -The complete error message which is displayed on the front 
panel consists of the Error set combined with the error code. 

Error set 

Error code 

FRU 1 and 2 

PRELIMINARY 
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- Various sets of error codes exist The definition of the error is 
dependent upon which set it is taken from as follows: 

o - Runtime errors 
3 - Drive controller diagnostic errors 
4 - Buffer controller diagnostic errors 
6 - Interface controller diagnostic errors 
C - Multi-processor errors (loopback and DPR) 
F - Operational status (for internal use, not logged) 

- Error codes for each error set are defined later within 
this appendix. 

- Up to two FRUs may be identified by the 
drive as being at fault. Two isolated FRUs may be specified 
if the fault has been isolated to being within the interaction 
of the two units. If only one FRU is being identified, the 
remaining FRU should be set to Zero. Both FRUs are set to 
Zero if an error is merely detected, or if an operational 
status message is being sent. 
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Test number - The individual test number (not sequence number) which failed 
is included. 

4.1.4.2 Error Codes 

4.1.4.2.1 RUNTIME/OPERATIONAL STATUS CODES. 

OXX(hex) 

000 = 
001 = 
002 = 
003 = 
004 = 
005 
006 = 
007 = 
008 = 
009 = 
00,6. = 
OOB = 
OOC = 
OOD = 
OOE = 
010 = 
011 = 
012 
013 = 
014 = 
015 = 
016 = 
017 = 
018 = 
019 = 
01A = 
01B = 
01C = 
010 = 
01E = 

No error 
No tape is loaded 
Drive is not online 
Drive is not offline 
Drive is write protected 
Tape loaded prevents access to test 
Front door or top cover is open 
Test is currently in diagnostic mode 
Drive is not in diagnostic mode 
Not streaming error 
Invalid format on read 
Invalid format on write 
Not at BOT for a write ID 
Backspace at BOT requested 
Tape pastOT 
Invalid cmd error 
Invalid param error 
Invalid test/info number 
Test not remotely accessible 
Test aborted by reset 
Nested sequence error 
Density NA error 
Invalid target id 
Requested record length exceeded maximum supported 
Write record request did not precede write record transfer 
Write record transfer did not follow write record request 
Command rejected due to power-on self test failure 
Buffer is empty, cannot retrieve a record from buffer 
Buffer is full, cannot place a record in buffer 
Block header invalid for a non-volatile memory load 

PRELIMINARY 
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4.1.4.2.2 READ ERRORS. 

020 = Buffer overrun error 
021 = Gap before EOO error 
022 = 2 or more Tracks in error 
023 = 2 Tracks in error 
024 = 1 Track in error 
025 = CRC error 
026 = ACRC error 
027 = Residual error 
028 = Reserved1 RF error 
029 = Reserved2 RF error 
02A = Unknown RF error 
02B = Block timeout error 
02C = Block detect error 
020 ~ End block error 
02E = Bad gap after 10 error 
02F - Gap check error 
030 = Short postgap error 
031 = Block overrun error 
032 = False 10 block error 
033 = Bad tape mark error 
034 = Hitch into block error 
035 = Hitch into gap error 
039 = Bad NRZI tape mark read 
03A = Tracks with gain too low during read channel autocalibration 
038 = Tracks with gain too high during read channel autocalibration 
03C = Tracks with gain too low and high during read channel autocal. 

PRELIMINAR Y 
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4.1.4.2.3 WRITE ERRORS. 

040 = Buffer underrun error 
041 = Gap before EOO error 
042 = 2 or more Tracks in error 
043 = 2 Tracks in error 
044 = 1 Track in error 
045 = CRC error 
046 = ACRC error 
047 = Residual error 
048 = Reserved1 RF error 
049 = Reserved2 RF error 
04A = Unknown RF error 
04B = Block timeout error 
04C = Block detect error 
040 = End block error 
04E = Bad gap after 10 error 
04F = Gap check error 
050 = Erase verify error 
051 = PE 10 detect error 
052 = PE 10 verify error 
053 = GCR 10 detect error 
054 = GCR 10 verify error 
055 = GCR burst detect error 
056 = GCR burst verify error 
057 = GCR ARA detect error 
058 = GCR ARA verify error 
059 = Bad TM detect error 
05A = Bad TM verify error 
05B = Bad pregap error 
05C = Buffer parity error 
050 = No data detect error 
05E = No TM detect error 
05F = No 10 detect error 

Diagnostics 

PRELIMINAR Y 
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4.1.4.2.4 SERVO ERRORS. 

060 = Tension shutdown error 
061 = Tape speed error 
062 = Tape ramping error 
063 = Servo unresponsive error 
06E = No reel found error 
06F = Hub lock error 
070 = Reel not seated error 
071 = Reel inverted error 
072 = Tape stuck to reel error 
073 = Tape stuck in path error 
074 = Tape tensioning error 
075 = Tape eject error 
076 = Door open error 
078 = No BOT detected 
079 = Operator reset abort of tape operation. 
07A = Host reset abort of tape operation. 
07D = Block missing error 
07E = Gap recapture error 
07F = Block recapture error 
080 = Reel encoder failure 
083 = Unable to thread tape 
084 = Open loop motor error 
085 = Gap timer circuitry check failed 

PRELIMINARY 
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4.1.4.2.5 BUFFER ERRORS. 

OAO = Pop parity error 
OA1 = Push parity error 
OA2 = Byte count mismatch 
OA3 = Prior error reject 
OA4 = Write stopped at EOT 
OA5 = Zero byte record read or requested 
OA6 = Final report not valid 
OA7 = Tape runaway during manual commands 
OA8 = Tape position synchronization mismatch 
OA9 = Physical data record too small to deblock 
OAA = Invalid pointer found during deblocking of physical record 
OAB = Access table contents were invalid 
OAC = Access table contents were incomplete 
OAD = Improper byte count sum of access table entries 

OBO = Hardware error detected in data compression (XC) circuitry 
OB1 = Bad parity detected from Data compression circuitry 
OB2 = Data compression circuitry not properly flushed of data 

Diagnostics 

OB3 = Bad parity detected from interface into data compression hardware 
OB4 = Bad parity detected from buffer into data compression hardware 
OB5 = Data compression-to-interface byte count mismatch 
086 = Data compression-to-buffer byte count mismatch 
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4.1.4.2.6 INTERFACE ERRORS (HP-IB interface only). 

OCO = Request OSJ expected Error 
OCS = Data byte expected Error 
OCS = Missing E01 error 
OCS = Command phase Error 
OCC = Cold load protocol Error 
OCD = HP-1B sequence protocol error 
OCE = End complete expected Error 
000 = End data expected Error 
002 = Improper secondary Error 
003 = Misplaced data byte Error 
006 = Loopback protocol Error 
007 = Self test protocol Error 
aDA = HP-IB parity error 
ODB - Reset by operator Error 
ODe = Data parity error 
OFO ~ Invalid tape command 
OF1 = Self test failure 
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4.1.4.2.7 DRIVE CONTROLLER DIAGNOSTIC ERROR CODES. 

3XX 

301 = ROM checksum error 
302 = Ram test error (destructive data) 
303 = Ram test error (non-destructive) 
304 = Complete RAM test error 
307 = Connectivity test error 
308 ' = Timer error 
309 = Micro-processor test error 
314 = Buffer controller not responding to DPRAM 
346 = Optical sensors cable ~ot connected 
347 = Motor Drive cable not connected 
348 = Speed Encoder cable not connected 
349 = Tension Arm cable not connected 
34A = Front Panel cable not connected 
348 = Interface cable not connected 
34C =.Interface cable plugged into Slave connector 
340 = Slave cable plugged into Interface connector 
34E = 48 Volt PSU failure 
34F = A to D converter failure 
350 = Speed DAC failure 
351 = Feed Forward circuit failure 
352 = Gain/Load OAC failure 
353 = Supply Motor loopback failure 
354 = Take-up Motor loopback failure 
355 = Quadrature Decoder failure 
356 = Tachometer circuit failure 
357 = Door failed to open 
358 = Excess tension arm motion 
359 = Servo ramps too slow 
361 = Tape speed error 
362 = Tape ramping error 
364 = TOU inoperative 
365 = TOU is slow 
366 = TOU is slightly slow 
36E = Track already triggered 
36F = Track would not trigger 
372 = Missing or unsupported revision R/W assembly 

3FF = Buffer controller not responding 

Diagnostics 
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Diagnostics 

4.1.4.2.8 BUFFER CONTROLLER ERROR CODES. 

4XX 

401 = ROM checksum error 
402 = Ram test error (destructive data) 
403 = Ram test error (non-destructive) 
404 = Complete RAM test error 
405 = Error in testing controlled area of non-volatile RAM 
407 = Connectivity test error 
409 = Micro-processor test error 
40A = Error in checksum of controlled area of non-volatile RAM 
433 = Parity error in Push data 
434 = Parity error in Pop data 
435 = Error found in prefetch circuitry 
436 = Pop data mismatch in buffer function test 
437 = Push end of data status error 
438 = Push interrupt circuit error 
439 = Pop end of data status error 
43A = Pop interrupt circuit error 
43E Error in buffer dynamic RAM test 
446 = Error in Push counter extend register of buffer USM 
447 = Error in Push counter upper register of buffer USM 
448 = Error in Push counter lower register of buffer USM 
449 = Error in Push address extend register of buffer USM 
44A = Error in Push address upper register of buffer USM 
44B = Error in Push address lower register of buffer USM 
44C = Error in Pop counter extend register of buffer USM 
440 = Error in Pop counter upper register of buffer USM 
44E = Error in Pop counter lower register of buffer USM 
44F = Error in Pop address extend register of buffer USM 
450 = Error in Pop address upper register of buffer USM 
451 = Error in Pop address lower register of buffer USM 
481 = Checksum error in non-volatile RAM load from tape 
482 = Byte count mismatch in non-volatile RAM load from tape 
483 = Buffer' header mismatch in non-volati Ie RAM load from tape 
484 = Attempt to load data from tape into illegal address (not RAM) 
490 = Hardware error detected in data compression (XC) circuitry 
491 = Bad parity detected from Data compression circuitry 
492 = Data compression circuitry not properly flushed of data 
493 = Bad parity detected from interface into data compression hardware 
494 = Bad parity detected from buffer into data compression hardware 
495 = Data compression-to-interface byte count mismatch 
496 = Data compression-to-buffer byte count mismatch 
4AO = XC chip status byte 0 error 
4A1 = XC chip status byte 1 error 
4A2 = XC input byte count error 
4A3 = XC output byte count error 
4A4 = XC chip interrupt circuit error 
4A5 = XC chip functional error 
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4FF = Interface not responding 

Diagnostics 
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Diagnostics 

4.1.4.2.9 iNTERfACE CONTROLLER ERROR CODES. 

6XX 

601 = ROM checksum error 
602 = Ram test error (destructive data) 
603 = Ram test error (non-destructive) 
604 = Complete RAM test error 
607 = Connectivity test error 
609 = Micro-processor test error 
646 = HP-IB controller loopback error 
647 = EOl test error 
648 = Inbound FIFO jammed 
66E = Error in write loopback with good data 
66F = Error in read loopback with good data 
670 = Parity error in write loopback not detected 
671 Parity error in read loopback not detected 
672 = Loopback compare error 
6FF = Interface controller not responding 

4.1.4.2.] 0 MULTI-PROCESSOR ERROR CODES. 

cxx 

C07 
COE 
COF 
C10 
C 11 
C12 
C13 
C66 
C67 
C68 
C69 
C6A 
C6B 
C6E 
C6F 
C70 
C71 
CC8 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 

Connectivity test error 
On board dual-port RAM test error 
Off board dual-port RAM test error 
Subordinate detected dual-port RAM collision test error 
Master detected dual-port RAM collision test error 
Error in master DPR interrupt test 
Error in subordinate DPR interrupt test 
Pop count mismatch in loopback to formatter 
Push count mismatch in loopback to formatter 
Parity error not detected in loopback to formatter 
Data mismatch in loopback to formatter (return data) 
Buffer overrun not detected 
Buffer underrun not detected 
Error in write loopback with good data 
Error in read loopback with good data 
Parity error in write loopback not detected 
Parity error in read loopback not detected 
Loopback timeout 
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4.2 Data Structures 

4.2.1 Pointers to Data Structures 

Data structures may be accessed in their entirety using either the memory dump or the log dump. The log 
dump is a subset of the memory dump. which contains only the data structures described within this ap­
pendix and identified by the pointers. Pointers are located at the start of the section of memory dump in 
which they reside and are included sequentially as they are listed below. Each pointer is two bytes long. 
Pointers are generated as relative to the start of the section of the memory dump. 

4.2.2 Data Structure Definitions (FRU 14/24) 

4.2.2.1 ERROR LOG (Header) (FRU 14/24) 

BYTE # 1 LEN 

o 
1 
2 
3 

DESCRIPTION 

Current entry number 
Number of entries in log 
Currently displayed log 
reserved 

4.2.2.2 ERROR LOG (Entries) (FRU 14/24) 

Error log Byte 4 - 303 (up to 30 entries 10 bytes each) 

BYTE # 

0-4 
5 
6-9 

LEN 

5 
1 
4 

DESCRIPTION 

Error message (see appendix C) 
reserved 
Time stamp (in 1/20 second increments) 

4.2.2.3 ERROR LOG (Current Time) (FRU 14/24) 

Error log Byte 304 - 307 current time stamp (in 1/20 second increments) 

4.2.2.4 ERROR RATE LOG (Header) (FRU 14/24) 

Error rate log Byte 0 - 23 

BYTE # 1 LEN 

o 
1 
2 
3 

DESCRIPTION 

1- Current entry number 
1- Number of entries in log 
1- Currently displayed log 
1- Density 
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4-5 2 
6-7 2 
8-14 6 
14-15 2 
16-17 2 
18-23 6 
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1-
1-
1-
1-

Current write hard errors 
Current write soft errors 
Current write data 
Current read hard errors 
Current read soft errors 
Current read data 



Diagnostics 

4.2.2.5 ERROR RATE LOG (Entries) (FRU 14/24) 

Error rate log Byte 24 - 343 (up to 20 entries 16 bytes each) 

BYTE II I LEN DESCRIPTION 

0 1 - Density 
1 1 - Write hard errors 
2-3 2 - Write soft errors 
4-7 4 - Write data 
8 1 - ( reserved) 
9 1 - Read hard errors 
10-11 2 - Read soft errors 
12-15 4 - Read data 

4.2.2.6 ERROR RATE LOG (Cumulative Error Data) (FRU 14/24) 

GCR -- (Error rate log byte 344 - 363) 
PE -- (Error rate log byte 364 - 383) 

BYTE # I LEN DESCRIPTION 

0-1 2 Write hard errors 
2- ; 2 Write 40ft errors 
4-9 6 Write data 
10-11 2 Read hard errors 
12-13 2 Read soft errors 
14-19 6 Read data 

4.2.2.7 CONTROLLED AREA OF NON·VOLATILE RAM (FRU 14/24) 

BYTE # I LEN 

0-5 6 
6-7 2 
8 1 
9 1 

10-49 40 
50-107 58 

108-149 42 
150-207 58 
208-291 84 

292-585 294 

TITLE 

ODOMETER 
POWER CYCLES 
CURRENT INTERFACE 
UNUSED 
NON VOLATILE UTILITIES 
CONFIGURATIONS 
SPECIAL CONFIGURATIONS 
CONFIGURATION LOCKS 
INTERFACE GLOBALS 

DEVICE GLOBALS 

DESCRIPTION 

Odometer value (0.1 foot increments) 
Number of power cycles 
Current interface ID 

Configuration values 40-97 
Internal use configurations 
Locks for configs 40-97 internal use 
two global areas each consisting of 
a page length byte, a reserved byte, 
and 40 bytes of page data 
seven global areas each consisting of 
a page length byte, a reserved byte, 
and 40 bytes of page data 
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4.2.2.8 POWER FAIL INFORMATION (FRU 14/24) 

This data structure is updated at power-on to reflect the state of the drive prior to powerfail. Buffer con­
tents included are for write data only. The amount of data physically written to the tape is the difference 
between logical information and buffered information. 

BYTE # 1 LEN 

0-1 
2-5 
6-7 
8-11 

12-15 

2 
4 
2 
4 
4 

DESCRIPTION 

Number of logical (host) records in data buffer 
Number of bytes of data in the data buffer 
Number of File marks in the data buffer 
Logical tape block number 
Logical tape file number 

4.2.2.9 DEVICE CONTROLLER LOGS 

DRIVE LOG DUMP 

BYTE LEN 

o 1 

1 1 1 
2-63 I 62 

64-73 I 10 
74-1021 29 

103-1181 16 
119-1281 10 
129-1381 10 
139 - 141 1 3 

142 1 1 
143-2221 80 
223-2821 60 
283-3421 60 

DESCRIPTION 

error log in index 
error log out index 
error log: 2-byte entries of [error code, encoded_command] 
error report: internal eCL 1 or CCL2 format report 
tape status: internal tape position information 
servo NVRAM: controls autoload parameters 
gap gains GCR: 9 tracks of gain and 1 byte containing average 
gap gains PE: 9 tracks of gain and 1 byte containing average 
open 
user sequence length 
user sequence: user defined test sequence 
forward slip stats 
reverse slip stats 

4.2.2.10 SCSI Implementation 

Two types of diagnostics can be initiated by the host computer on the SCSI bus: the complete set of 
88i80A diagnostic tesi functions. and the Hevdeti-Packard Extended Diagnostic functions for the 88780A 
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DDS Tape Block Layout 5 

5.1 Overview 

The overall tape layout of this format divides the tape into three areas. These areas are the lead-in area, the 
data area, and the EOD area. Each of these areas will be specified in further detail later. The figure below 
shows the different areas. 

- Lead-in Area ---._. ----------Oata Area ----•• 

t 
BOM 

Device 
Area 

t 
BOT Vendor 

Group 
Reference & 

System Area 

Groups 

Tape Layout 

5.2 General Information 

5.2.1 Overall Layout of Tracks 

The track layout for the whole tape is shown above. 

5.2.1.1 Lead-in Area 

-~-~--~------~-------~ 

t t 
EOT EOM 

The first section of the tape is the lead-in area. This has several functions and begins with a length of blank 
tape called the Device Area. The Device Area extends from Beginning-of-Media (BaM) to a logical position 
known as Beginning-of-Tape (BOT). Its purpose is to allow the drive mechanism to pulI enough tape out of 
the cartridge to wrap around the head drum by 90 degrees so that the drum can spin up to speed without 
damaging any recorded data. Near the end of the Device Area, there is a short test area for read and write 
tests which check the electronics and the servo system. After this, another blank area provides a guard area 
between the test area and the start of recorded information. 
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DDS Tape Block Layout 

The Reference and System Area completes the lead-in area and is used for logging tape usage and error-rate 
information collected during normal use. This is the first information written to the tape. 

5.2.1.2 Data Area 

The main section of the tape is the Data Area. Data is written in groups of fixed capacity which store the 
information written by the host computer. This information comprises records, file marks and save-set 
marks. Collections of records of stored data are separated by file marks and save-set marks so that the host 
can identify where logical collections of data begin and end. 

The first group is called the Vendor Group and contains the name of the tape drive manufacturer. together 
with information about the tape drive. This information is written by the tape drive itself. not by the host 
computer. 

After the Vendor Group is the main Data Area. This area grows as more data is written to the tape. Its 
length is bounded by the edge of the Vendor Group and the edge of the End-Of-Data area. 

5.2.1.3 End-of-Data (EOD) Area 

The End-Of-Data area is used to mark the location on the tape where the host has stopped writing data. 
The host does not write this are3: it is written by the tape drive when it detects that the host has finished 
writing d3t3. 

Marking the end of the recorded dat3 sen'es two purposes. One is to limit the fast-search capabjlit~ onl~ to 
the area of recorded data. As a result, no time is wasted searching the unrecorded area of the tape. 

The other purpose of the EOD Area is to show which data is valid. When data is written to the tape it ma\ 
be either appended to the tape's existing contents. by being written further along the tape. starting at the 
current EOD. or it may be o\erwritten on existing data. If no overwriting is done. the data area grows and 
the EOD Area moves towards the end of the tape. If existing data is overwritten and the new data is sma 11-
er in quantity. then the EOD Are" will move nearer the beginning of the tape. In this case any recorded 
data beyond the EOD Area is no longer \alid. 

At the end of the tape are the End-of-Tape (EOT) and End-of-Media (EOM) points. The EOT point is a 
fixed distance from the physical end of the tape (the EOM point). When the drive detects the EOT poinl 
while writing. it indicates to the host that it should soon stop writing data to this particular tape. 

5.2.2 Contents of a Group 

The group is used to store the host written data, save set marks and file marks. Each group consists of a 
number of frames and has a fixed capacity. Having a fixed capacity group makes the error correciion 
code generation easier and the buffering requirements simpier. This does not mean that each group contains 
the same number of frames. however. Some of the frames may be rewritten by the read-after-write process. 
However. the logical capacity of the group remains fixed. If a host record is larger than the space left in 
the group, that space is filled and any remaining bytes are put into the next group. A complete group is 
always read or written to the tape. No partial groups are written. If a group does not contain enough data 
to fill it but it needs to be written. the index should reflect this fact. (See the indexing section for further 
information on this technique). 
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DDS Tape Block Layout 

5.2.2.1 Overall Structure 

A group consists of 22 data frames. Each group is separated by an optional ECC frame and zero or more 
amble frames. There is no limit to the number of amble frames between groups. The 22 data frames con­
tain host written data and one index. 

Group 

Group Layout 

5.2.2.2 Data Frames 

Each group contains the capacity to store 22 frames worth of data or 126632 bytes. A group can consist of 
more than 22 frames if any have been rewritten using the read-after-write technique. However. these 
groups can still only store 126632 bytes of data. 

5.2.2.3 Index 

A specific frame is not reser\"ed for the index. The index is actually part of the data area. The size of the 
index grows as necessary to describe the contents of the group. The index is stored at the end of the group 
and grows towards the front. Records are split as needed to completely fill a group with data and inde.\. 
Partially full groups will have an index that specifies the group is not full of user data. but the group still 
contains 126632 bytes. 

5.2.2.4 ECC Frames 

This is primarily intended for drives which do not use read-arter-write. The ECC frame contains a third 
level of error correction. (The first two levels of error correction are contained in the frame itself and are 
identical to that used in the audio format). Each frame of the group has the same error correction 
capability as specified by the audio format. However. the audio ECC only covers the data on a per frame 
basis. If a frame becomes completely unreadable. the normal audio ECC is not sufficient. The third level of 
ECC was added to provide recovery across frames. Only the frames in the group are covered by this ECC 
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DDS Tape Block Layout 

assuring each group exists independently of all other groups. The contents of the main data area of the 
ECCframe contains the actual error correction bits. 
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Power-Fail Handling 6 

NOTE 

The information in this chapter is based on the Quickstep product and needs to be 
checked as to its suitability for Foxtrot. 

After successfully completing power on self test, Foxtrot will position the tape at BOT and set the UNIT 
A ITENTION Condition. such that after the next host command Foxtrot will return CHECK CONDITION 
Status. The host should then send a REQUEST SENSE Command, in response to which, Foxtrot will return 
the UNIT A ITENTION Sense Key. 

It is then up to the host to carry out whatever recovery strategy it implements within the constraints of 
Foxtrot's implementation of the HP-lB command set. 
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Performance Specifications 

7.1 Data Capacity 

1300 MB 

7.2· Data Transfer Rate 

II MB.min 

7.3 Load/Unload Times 

To be specified 

7.4 Recording Parameters 

Encoding Technique NRZI 

Recording Densit: 114 Mbitsjsq. inch 

7.5 Error Rate 

Less than 1 in 10 15 

7 
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Environmental Specifications 8 

Foxtrot is designed to meet the Class B2 requirements of the HP Corporate Environmental Specification 
A-6950-5344-1. 

Exceptions to this specification will be given below. THEY ARE LIABLE TO CHANGE IF THE DA T 
CARTRIDGE SPECIFICATIONS ARE CHANGED. 

8.1 Temperature 
Media limited to between 5 to 40 degrees centigrade (operating). Drive limited to between -40 to 70 
degrees centigrade (non-operating with no media present). 

The media is further limited to between -40 to 40 degrees centigrade and to within a rate of change of 
temperature specified b~ ISO 8462 spec and ANSI std X3.55-1977. 

NOTE - Hardware must still be designed to meet Class B2 spec of 0 to 50 degrees centigrade (operating). 

8.2 Humidity 
20Qu to 80uu with maximum \\et-bulb temperature (non-condensing) not to exceed 26 degrees centigrade 
(media limited). 

8.3 Altitude 
Class B2: Operating 4.64 km @ lO°e. Non-operating 15 km @' -40°e. 

8.4 Shock 
Class B2: Non-operating 100g < 3ms minimum. 

8.5 Vibration 

Full Class B2 specifications, random and sine. 

8.6 RF Emissions 

To meet FCC Class B limits, and VDE Class B. 
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Environmental Specifications 

8.7· RF Susceptibility 
Full Class B2 HP Environmental Specifications. 

8.8 Electrostatic Discharge Susceptibility 

Up to 25 kv with no damage. 

Up to 15 kv with no failure. 

8.9 Noise Level 
Less than 55 dBA sound power. 

8 'in 
• I" Mains Power Surge/Sag 

Foxtrot llses the Silverfox power supply. 
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Reliability and Maintainability 9 

9.1 Average Use Estimates 
For testing purposes, an estimate has been made for the typical amount of use that a Foxtrot drive would 
have over 10 years. This is: 

• Two hours per day 

• Six days per week 

• Fifty weeks per year 

• Ten continuolls years 

This adds up to (2 X 6 X SO X 10) 6000 Hours running. A margin of X 1.5 is now applied to give an expec­
ted lifetime's use of 9000 Hours. 

9.2 Failure Rate 
We expect the Annualized Failure Rate (AFR) to be less than 8% at introduction and less than 4"'" within 
two years. 

9.3 Service 
The only servicing rquired by Foxtrot is head c1eeming. 

9.4 Repair Time 
Half an hour. after removal from customer's enclosure. 

9.5 Field Replaceable Units 
The propsed list of FR Us for Foxtrot is as follows: 

• Sony Mechanism 

• Front Panel Assembly 

• HP-1B Board 

• Samuri (Buffer) Board 

• Interface Cable 
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Reliability and Maintainability 

• Interface Cable Driver PCA 
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Physical Specifications 

10.1 Power Requirements 
Presently unknown. The following are taken from the Quickstep ERS. 

5v @ 5.0A 

12v @ 1.35A 

10.2 Dimensions 
Similar to the H P Y144S 

Height: 82.6mm 
Depth: 203.2mm 
Width: 146mm 

10.3 Cooling 

Excluding Front Panel. 

Forced-air cooling is required. The air flow rate is yet to be determined. 

10 
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Diagnostics 

Here is a list of Foxtrot diagnostics. 

Appendix A 
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