






































































































































































































































PROGRAM 05

Notes

Description

Note
PROGRAM 06

Notes

Description

Note

PROGRAM 07
PROGRAM 08

Description

PROGRAM 09
Note

Description

Note

95 121797 (Issue 1 + Amdt 7)

DATA CHANNELS CHECK (Non-corruptive)

The SCSI (or PCI) board must be installed for program 05 to run.
Program 05 does not apply to NRZ density.

Incorporate self—contamed tests, desxgned to check the data channel and isolate a
faulty sub-assembly (ie the ADP or the DDP) by writing data patterns via E-E
paths through the analogue and digital electromcs sections.

Program 05 does not write data to tape

When ‘there are no errors, tests equrvalent to program 09 are automatrcally carried
out. .

:,.- -‘Lu‘:'.

The status whxch 1s flagged by two dead tracks is determmed by option byte 07.

A TR X S SEATEL Wirehet ARE b

DATA CHANNELS CHECK (Corruptive) -

The SCSI (or PCI) board must be mstalled for program 06 to run.
Program 06 do not apply to NRZ densxty

Incorporate self -contamed tests, designed to check the data channel and isolate a
faulty sub-assembly (ie the ADP or the DDP) by writing data patterns via E-E
paths through the analogue and digital electronics sectxons. :

Program 06 wrxtes data to tape o

When there are no errors, tests equxvalent to program 09 are automaucally carried
out.. .. - - . , _

‘-

The status which is flagged by two dead tracks is determined by option byte 07.

. ADP E E CHECK (not apphcable to NRZ)

DDP E-E CHECK

When run from the front panel, these programs place the relevant board in ' E-E -
(electronics~to-electronics) mode and set the 9914 to 'on-line’ status (which is not
indicated at the front panel), in anticipation of one or more interface 'write’
commands. The program ends when 'run/stop’ is pressed, with relevant board taken
out of E-E mode, and the 9914 set off-line to the interface.

When run on-line, the programs expect one interface 'write’ command.
Programs 07 & 08 are designed for use with the SCSI (or PCI) board removed
because the unbuffered Pertec interface is used.

DATA CHANNEL ERROR REPORTING

The SCSI (or PCI) board must be installed for program 09 to run.

The ADP board is placed in E-E (electronics-to-electronics) mode and each track is
killed in turn while a block is written; CER error is expected, but not HER.

If the error status is incorrect, the test is repeated with the DDP in E-E mode.
Three tracks are then killed while a block is written, HER status is expected. On
error, the DDP is placed in E-E mode to isolate the faulty board.

The status which is flagged by two dead tracks is determined by option byte 07.
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PROGRAM 10 = SET PARAMETERS OF PROGRAM 01‘

Description " Allows the number of blocks, block“lorr'g.th,'andjda‘ta'battern used by program 01 to

be selected for its use. The defaults are listed under program Ol.

“The pre-set parameters of program 10 are listed below.

Program  Condition(s) T

" . Lo P N D R W T R ¥ - L
I IR SET 40 St O S K L A A HENSO 7~ S VRRENERNEY TSR R H S Y B

13 N = 50 . . N
14 Block length = 4K

.15 . Set non-streaming .

23" Pseudo random data . .
24 WRty 4WErr—4 RRty ORBrr—O

ey eEe SRR

ke A raRaw oo N

Lttt 24 .--\ R n ol »—v,, e

The’ value of N is first oreaerited to be changed (by the ‘method of program 13) or
skipped by pressing DENSITY; the block length is presented second, to be changed

(by the method of program 14) or skipped by pressing DENSITY; the data pattern is
presented third, to be changed by pressing ’units’ until the required pattern is
displayod before pressing DENSITY orv'run/s__top’_ to set that pattern.

Notes Once program 10 has been run and the data pattern set, program 0l uses that

pattern until power is removed, even if programs 20 23 are run. oo

No purpose is served by runmng program 10 across the interface, since all its
features are available separately.

PROGRAM 11 SET HIGH SPEED

Note 125 ips tape speed is not available at 3200 bpi density.

Description Sets the higher tape speed, prior to starting other programs. St
When run 'Hi speed’ is displayed for | second.

PROGRAM 12 SET LOW SPEED

Description Sets the lower tape speed, prior to starting other programs.
When run 'Lo speed’ is displayed for | second.
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PROGRAM 13
Note

Description

Operator:

Host

PROGRAM 14

Description

PROGRAM 15 -

Description

PROGRAM 16

Description

PROGRAM 17
Note

Description

PROGRAM 18

Description

95 121797 (Issue 1 + Amdt 7)

SET N

Y

Should not be entered onto the stack because operator mterventxon is required.

ERTEIINEN

Allows the operator or host to set N to a new value which may be in the range of 1
to 255,

Allows the operator to update N, which is indicated on the display, by the use of
DIAG, 'tens’, or 'units’ buttons. The 'run/stop’ button is pressed when the desired

value is displayed. N is set from the time of update, not just when the stack is
subsequently run.

—— e, . e RN

. S SR SRR, b ) IR SV a T Be i
‘The host effectively updates N when certain SCSI commands’are sent, as described

in the SCSI User Manual. The new value of N is active while the SCSI command is
running, but N reverts to its previous value afterwards.

SET BLOCK LENGTH

Sets the length of subsequent data blocks for programs which write data to tape.

Blocks may normally be from 1 byte up to 32 Kbytes long, m increments of powers
of two. Some programs restrict the block length. '

When run from the front panel, the display indicates (say) LEN = 16K; to increase
the block size, use the ’tens’ button, to decrease the size, use the ’units’ button.

-

SELECT N ON STREAMING

Sets the 9914 write and read programs so that the tape is repositioned after each
block is traversed.

SELECT STREAMING

b

Sets the 9914 write and read programs so that the tape is kept in motion after each
block is traversed (ie streaming mode).

FAILURE SKIP a
Is only effective when entered in a program stack.

Causes subsequent failing programs to be aborted, thus allowing a stack to skip to
the next program without stopping on errors.

Status bytes F4 (and C4) are incremented up to FF (25510) when an error occurs.

INCREMENT LOOP COUNTER

When entered in a program stack, program 18 increments a counter, typically to
record the number of times the stack loops (assuming program 99 is at the end of

the stack). The user may subsequently use programs 93/94 to examine/clear the
loop counter.

The counter increments up to 9,999, then holds without overflowing.
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PROGRAM 19 IRD"' & IWD* LINE CHECKS
_ Note o Program 19 xs not provxded with all fxrmware revisions,
in which case *No test’ is displayed when ‘run/stop’ is pressed.
Description Verifies the operation of the read and write data lines (Which are part of the

unbuffered Pertec mterface) by executing a write- rewmd-read sequence and -
: comparmg the data. . :

-~ Wi ene
B DR

PROGRAM 20 SET ALL ZEROS DATA
PROGRAM 21 _ SET ALL ONES DATA sz "< -
"PROGRAM 22  SET ALTERNATE 1/0 DATA
PROGRAM 23 SET PSEUDO RANDOM DATA

Note The SCSI (or PCI) board must be installed for programs 20 - 23 to run.

Description Set the preset data bytes, prior to running other programs, to the stated pattern.

. ceat T T e R S It
) " ~ERT TN L RCTITRTAGTATI, L
o~ e L

"’PROGRAM 24~ SET FAIL LIMITS .
Description Sets the number of errors which are encountered before programs 25, 26, 28, or 29

' are deemed to have failed, when run from the front panel. When writing, any error
causes a 'backspace & erase’ so that each re-try takes place over a fresh piece of
tape until the re-try limit is reached or writing is successful
When run, the limits may be changed by means of the ’tens and umts’ buttonS'
W Rty = number of write re-tries per block, before the test fails -~ = -~ et
W Err = number of block failures before the test fails
R Rty = number of read re-tries per block, before the test fails
R Err = number of read failures before the test fails. -

The various re-try results are treated as follows.

If no error occurs on any read/write attempt, the test proceeds to the next block.
If an error occurs, and the number of re-tries has not reached the W Rty/R Rty
limit, a re-try is executed on the current block but a re-try register is incremented.

The test fails if the re-try register count reaches W Err/W Err, or xf the .V Rty/R
Rty count is reached in any one block.

PROGRAM 25 WRITE, BACKSPACE, READ

Description Writes N blocks of data with:
- speed as selected by program 11! or 12;
- N as set by program 13;
- block length as set by program 14;
- streaming/non-streaming as set by program 15 or 16;
- data pattern as set by programs 20 - 23;
- density as selected by programs 41 - 44,
The program then reverse-spaces, and reads the blocks.

Note Pressing ' Density ' while an error is displayed will cause the current density and

speed to appear on the display.
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PROGRAM 26

Description

Note

PROGRAM 27 <.

Description

PROGRAM 28

Description

Note

PROGRAM 29

Description

PROGRAM 30

Description
Error Codes

PROGRAM 31

Description

95 121797 (Issue 1 + Amdt 7)

WRITE N BLOCKS

Writes N blocks of data with:

speed as selected by program 11 or 12

N as set by program 13; A

block length as set by program 14 L
streaming/non streaming as set by program 15 or 16
data pattern as set by programs 20 - 23;"

density as selected by programs 41 - 44,

Pressing * Density * while an error is displayed will cause the current densify and
speed to appear on the display.
SPACE REVERSE N BLOCKS

Spaces reverse over N blocks with:

speed as selected by program 11 or 12;

N as selected by program 13; e '
streaming/non streaming as set by" program 15 or 16
data content bemg xgnored

READ FWD N BLOCKS .. "

Reads forward N data blocks while looking for status errors, with;
speed as selected by program 11 or 12;

N as set by program 13;

streaming/non streaming as set by program 15 or 16;

density as selected by programs 41 - 44,

T

Pressing * Density ' while an error is displayed will cause the current density and
speed to appear on the display.

READ REVERSE N BLOCKS

Reads N data blocks in reverse while looking for status errors with:
speed as selected by program 11 or 12;

N as set by program 13;

density as selected by programs 41 - 44,

REWIND

Tape is rewound to BOT, may be used for positioning the tape prior to running
other programs.

None

WRITE & CHECK FILEMARK

Writes a file mark to tape in the current density format, checking the file mark’
pattern is read as the tape passes.
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PROGRAM 32 - SPACE FORWARD N BLOCKS

Description Spaces forward over N blocks with:

- the speed selected by program 11 or 12;
- N as selected by program 13;

- streaming/non streaming as set by program 15 or 16
- data content being ignored.

PROGRAM 33 .. WRITE IDENT (& rewind) ..

Description Writes an ident burst (appropriate to’ the selecteéd’ diagnostic’ density) to tape. then &
rewinds to BOT.

PROGRAM 34 COMMAND TRACE

Note Program 34 is not provxded thh all firmware revisions, .
in which case 'No test’ is displayed when ’run/stop’ is pressed.

Description Allows the last 16 SCSI commands to the 9914 to be examined using the front’ p'axiei

display. The display format is:

G-cHIsKL, where

G G = table number 0 = most recent
: = next prevxous
- cHJ HJ = SCSI command FFh = no command

sKL - KL = Completion status - FFh = no completion status
press 'tens’ to advance the table nunber

PROGRAM 35 LOG SENSE DATA
Note Program 35 is not provided with all firmware revisions,

in which case "No test’ is displayed when ’run/stop’ is pressed.

Allows the SCSI SENSE/LUN status trace buffer held by the 9914 to~ be ‘examined
using the front panel display. The display format is:

Description

M-NP QR, where

M M = table 0 = most recent
1 = next previous
NP NP = table entry

OR QR = contents of entry NP

press 'tens’ to advance the table
press 'units’ to advance the table entry

There are 8 tables in the format of Table 3.5.1.
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. |

bit] 7 | 6 [ S| 4| 31 2|10 |

l | | | I | (R l

byte Chex) | | l ! | ! b
...-...--.......l...... ..... ececsscaces escecscccncasn vesceccea ..'.'I
byte 0 00 | SCSI Command |
SRR [+oseerenme st |
byte 1 01 | Completion Status |
------- R Rty

byte 2 02 [ 0 | 0 | 0 | O | O | Initiator ID |

.-.....---...-..'.-....-.......................................-I

byte 3 05 | 0 | O | 0 | O | O |  Targetio - |

cescacan DDy EETTERTTEE LD T TR R PR R PR RRPU PRI PP |
byte & 04 | SCSI Sense Byte O |
cescesacena R OLOLERE LTy |
byte S 05 | SCS! Sense Byte 1 - |
R ERLTTRTERRY PEPPP TP PR eesecccscecasces ceceas cecaan e
byte 6 06 | SCSI Sense Byte 2 o
"""""""" LAl I
byte 7 07 | SCS! Sense Byte 3 i
---------------- [ oomrenr s
byte 8 08 | SCSI Sense Byte & |
-------------- S
byte 9 09 | SCSI Sense Byte 5 |
---------------- Rt ML
byte 10 oA | SCSI Sense Byte 6 |
---------------- [ormmeemnn e
byte 11 o8 | SCS! Sense Byte 12 |
---------------- [sonrenee s
byte 12 oc | SCSI Sense Byte 13 |
---------------- Jsnemmeee s
byte 13 00 | 9914 status Validity (00 = valid) N
................ |....-.....-.....-._......-.........-....:;.....|
byte 14 CE | 9914 Status Byte FS |
---------------- [oonranre s
byte 15 oF | 9914 Status Byte Fé |
---------------- |memmeem s
byte 16 10 | 9914 Status Byte F7 |
---------------- [ seem e
byte 17 1 | 9914 Status Byte F8 ]
................ R L LCTTCEEPPPPPPR PP REPPNY |
byte 18 12 | 9914 Status Byte F9 |
.............. ':;'l-.-......--.................-.-.-.-.-..........l
byte 19 13 | 9914 status Byte F10 |
---------------- R SRR IS IR ALY
byte 20 14 | 9914 Status Byte F11 |
---------------- R IR LI
byte 21 15 | 9914 Status Byte F12 |
................ R L CTE PR PP PP PP P PPPPPRY |
byte 22 16 | 9914 Status Byte F14 |

95 121797 (Issue 1 + Amdt 7)

Table 3.5.1

STATUS TRACE FORMAT
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PROGRAM 41 SET 800 bpi

PROGRAM 42 SET 1600 bpi
PROGRAM 43 SET 3200 bpi
PROGRAM 44 SET 6250 bpi
Description Changes the data encoding circuits to handle the stated density. When non-
diagnostic mode is restored, the density remains at this new setting.
PROGRAM 45 SENSORS CHECK
Note Tape should not be loaded.
If it is at BOT, the program will unload, otherwxse rewmd the tape first.
Description

Indicates the state of the tape path sensors which are used during tape loading and
tape motion, each display letter should be interpreted as in the table opposite. The

sensor outputs are picked up by the Servo Control board at connector PS5 and routed
to IC34 (use IC34.7 as an earth point).

Additiorially the operatof mﬁy check the operation of the hub lock solenoid, ldading
door solenoid and fan drive circuits:

Press “tens’ ..ccccccveeeerrernnnans hub solenoid is activated;
press *units’ ........cocceeeeeenenes door solenoid is activated;
press "enter’ ......cceeceeeeeenneeen loadmg fan is activated.

The door and hub solenoids obérate from +48 V for one secohd, switching to
+24 V thereafter. The loading fan operates from +24 V.

Letter C R B E _ 4 L
Sensor in-chute reel BOT EOT write tension
located enable limit
Meaning  chute flag marker marker flag - f__»not in
of letter clear detected present present detected limit
PS5 pin 4 32 20 18 34 28
IC34 pin 9 1 13 11 S 3
On (V) <1.0 <l.0 0.35 0.35 <1.0 <1.0
Off (V) pulsed >2.0 3.2-4.7 3.2-4.7 >2.0 >2.0
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PROGRAM 46

Note

Description

PROGRAM 47
Note

Description

.5 121797 (Issue | + Amdt 7)

When running the program, check the indications'as follows:

place an opaque object in the chute, 'C’ should disappear while the chute is blocked
when exammmg the transmitter output the ‘high’ pulses are seen to switch between

~ 4 and 5 volts.

rotate the supply hub slowly for a complete revolution, 'R’ should remain displayed:;
place a reel of tape on the hub and rotate again, 'R’ should disappear three umes

- per revolution.

place a reflective tape m‘ar‘ker'tab about 3 mm away from the BOT/EOT block, B’
should appear only when the reflection is picked up. If marker detection problems

... have occurred and this test fails, check the operation of the detector circuits as -

descnbed in Section 4 under ‘Tape Path Assembly .

sxmllartoB o \

remove the ° wrxte enable rmg from a reel of tape place the reel on the supply hub
and rotate slowly for a complete revolution, W’ should not appear at all. Fit a
'write enable’ ring to the tape reel, replace it on the hub and rotate slowly for a
complete revolution, W’ should appear once per revolution.

should not be displayed with the tension arm at rest; moving the arm away from its

“ rest position should cause 'L’ to appear until the far travel limit is reached, when 'L’

should disappear.

The WT EN legend is lit when the flag is detected.

FILE PROTECT TEST

Tape should not be loaded.
If it is at BOT, the program will unload, otherwise rewind the tape first.

After unloading any tape and opening the loading door, the operator is requested to
remove the write enable ring, insert the tape reel, and then press the ‘tens’ button.
The program then checks that no ring has been deg_ected.

The operator is next requested to fit the write ring and then press 'tens’. The
program then checks that the ring has been detected.

TENSION ARM POSITION c
Tape should not be tensioned for this test.

The display first indicates '"LIMIT X XX’, where XXX is a three-digit number
related to the output from the tension arm position sensor.

As the arm is moved away from its rest end, the LIMIT part of the message should
disappear (denoting that the arm is no longer at its travel limit) and the XXX
number should increase from about 80 to about 180 as the far end limit is
encountered, when LIMIT should re-appear.

This sequence verifies that the tension arm output and limit flags are visible to the
Servo Control processor; the quoted XXX values should not be regarded as defining
acceptable performance but as an indication of symmetry of the tension arm sensor.

Acceptable performance is an output variation from +1.0 (x0.2) V to -1.0 (x0.2) V
at IC1.7 on the tension arm board.
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PROGRAM 48

Note

Description

PROGRAM 49

LN

Description

EXIT

LEVEL .I1-

RUN 49.1

LEVEL .2

RUN 49.2

99l4‘s performance.. PO

7 TENSION ARM RESPONSE

,..,s". BF e e NS

Program 48 is only used when problems have been encountered with the tension arm
going into limit (ie tension being lost). When this happens, the tape tension shoul

be checked (see Sectxon 3 9) and only if it xs wuhm limits should program 48 be r!

- +
Lo .

| Drsplays the fly t”n‘ne of the tensron arm, between the ltmrt flags, under the

mfluence of the tension arm spnng

- ‘.‘..",.‘e.‘. R ',\:, . ;
O O N [RRE ES I s ' :

T Unload the tape move the arm agamst the spring, through its full travel towards the

head, release the arm and allow it to fly to the rest position unimpeded.
. rudfmregessstizagyl ashiny BORIBAC RIS

The drsplay indicates the fly-time of the arm (in milli-seconds), a value between 20
and 30 is acceptable, but only values below 20 or above 40 are likely to affect the

smvo SETTINGS CHECK

Only a trained servxce engmeer should run tlus program af ter removing any tape
" from the machine.

Input stimuli are applied to the Servo Control motor drive circuits, in order to allow
an engineer to probe around the circuits and investigate whether the response is
correct or otherwise. The various dxsplay responses are:

Denotes the first exit point of the program af ter pressmg run/stop .
the normal operator action is to press 'DIAG’ here.

evel l test mode has been selected (where the operator calls full or zero dernand .
either servo circuit). Press 'run/stop’. -

Level 1 test mode is now active.

Press ’tens’ to place full demand on the TU servo circuit;
press 'units’ to place full demand on the SU servo circuit;
press 'enter’ to place zero demand on both servo circuits

(but with both output stages energised);

press 'run/stop’ to switch off the output stage. S
Press "DIAG’ when level 1 mode is no longer required. a0

Level 2 test mode has been selected (where the operator calls for the current
demand to ramp on either servo circuit). Press 'run/stop’.

Level 2 test mode is now active.

Press ’tens’ to slowly ramp up the current demand to the TU servo, after which the
demand slowly ramps down through zero to full demand in the opposite direction.
Pressing 'tens’ a second time holds the current level, pressing 'tens’ a third time
resumes the ramp.

Press 'enter’ to place zero demand on both servo circuits (output stages energised).
Press 'units’ to place ramp current demand on the SU servo, in a similar manner to
that described for the TU servo.

Press 'run/stop’ to switch off the output stage and exit from level 2.
Press 'DIAG” to move on to level 3.

Q< 191707 Teenia | 2 Arade 7\



LEVEL .3

RUN 49.3

EXIT
TEST 49
PROGRAM 50

Description

PROGRAM 51

Description -

PROGRAM 52

Description

PROGRAM 53

Description

PROGRAM 54

Description

95 121797 (Issue | + Amdt 7)

Level 3 test mode has been selected (where the operator calls for the speed demand ,
to ramp on either servo cxrcuxt) Press ‘run/stop’.

Level 3 test mode is now active.

Press 'tens’ to slowly ramp up the speed demand to the TU servo, after which the
demand slowly ramps down through zero to full demand in the opposite direction.

Pressing °tens’ a second time holds the speed demand, pressing 'tens’ a third time
resumes the ramp.

Press ‘enter’ to place zero speed demand on both servo circuits, but leave the speed
servo action running and the output stages energised.

Press 'units' to place ramp speed demand on the SU servo, m a similar manner to
that described for the TU servo. °

Press 'run/stop’ to switch off the output stage and exit from level 3.
Press 'DIAG’ to display the exit mode.

Denotes the last exit point of the program,
press 'run/stop’ here.

Denotes the end of diagnostic program 49.

STEP FORWARD (low speed)

The tape is stepped forward at low speed to EOT.
The size of the steps may be altered by holding the ’tens’ or *units’ button.

STEP REVERSE (low speed)

The tape is stepped in reverse at low speed to BOT.
The size of the steps may be altered by holding the ’tens’ or ’units’ button.

ALTERNATE FORWARD/REVERSE (low speed)

The tape is run alternately forward/reverse, at the low speed
The size of the steps may be altered by holding the *tens’ or 'units’ button.

~

>,

STEP FORWARD (high speed) Ct

The tape is stepped forward at high speed to EOT.
The size of the steps may be altered by holding the tens’ or ’units’ button.

STEP REVERSE (high speed)

The tape is stepped reverse at high speed to BOT.
The size of the steps may be altered by holding the tens’ or 'units’ button.
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PROGRAM 55

Description

PROGRAM 60

Description

PROGRAM 62

Description

PROGRAM 63
PROGRAM 64

Description

PROGRAM 65
PROGRAM 66

Description

PROGRAM 67
Description

OPT 01

OPT 05

UNIT 01

UNIT 02

OPT XX

ALTERNATE FORWARD/REVERSE (high speed)

The tape is alternated at high speed - :
The size of the steps may be altered by holdmg the "tens’ or umts button

(SIS T b s

ERASE TO EOT & REWIND .

The tape is erased to EO‘I‘ at the speed selected by program 11 or 12, The tape is
rewound when EOT is reached ’

WRITE ALL ONES TO EOT & REWIND .
'All ones’ data is written to EOT, with;
speed as selected by program 11 or 12;
density as selected by programs 41 - 44,

The tape is rewound when EOT is detected.

READ FORWARD TO EOT (low speed) .. = . .
READ FORWARD TO EOT (high speed)

The tape is run forward to EOT, with the read circuits enabled.

READ REVERSE TO BOT (low speed)
READ REVERSE TO BOT (high speed)

The tape is run reverse at low speed to BOT, with the réad circuits enabled.

EXAMINE/MODIFY OPTIONS

Displays all the option bytes, indicating as follows at the various steiaé: -

Indicated upon first entering diagnostic program 67, the desired option number
(which is flashing) can now be changed by depressing the 'units’ button.

When the desired option is displayed, press DIAG.

Indicated after the desired option has been selected, and DIAG has been pressed.
This example is the current setting of option 05.

If option 05 is to be altered, use the 'tens’ and ’units’ buttons to display its new
setting, otherwise proceed to the next step.

When the required option setting is displayed, press DIAG to revert to displaying
option numbers.

If no further options are to be changed, press 'run/stop’ to exit diagnostic program
67, otherwise repeat the procedure for other option(s).
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- DNSDIS-1 -

DNSDIS-0

’

AUTO DOR

MAN DOOR : -

AUTO ONL
MAN ONL

AUTOLOAD
MAN LOAD

UNIT XX

Warning

The displays associated with the options 01 to 05 ggé:
Option 01 (Duration of density disbiay) T

Density displayed until ‘run/stop’ or 'tens’ pressed
Density dispiayed for 5 seconds only.

Note: press ‘units’ to flip the display between these settings.

- eal

Option 02 (Door opening after an unload)

h

Door opens ahtdrﬁiticﬁlly after unload.

'Reset’ must be pressed to open‘the after unloading.” " -~
- Note: press 'units’ to flip the display between these settings.

Option 03 (Auto on-line)

9914 automaticallyigoes on-line after loading has completed.
9914 is on-line only after 'LD/ONL’ is pressed.
Note: press 'units’ to flip the display between these settings.

Option 04 (Auto load)

9914 automatically loads tape to BOT on closing the door.
9914 loads tape when 'LD/ONL’ button is pressed. :
Note: press 'units’ to flip the display between these settings.

~ Option 05 (Unit address)

Where XX is the current unit address (valid in the range 0 to 7).

Options 06 to 18 are described and tabulated in Section 3.12.

Changing options 06 to 18 may affect the response of the 9914 to the host, and/or

the format of recorded data; they should only be altered in the full knowledge of
the result. RN
Options 06 to 18 are displayed in hexadecimal notation, pressing the ‘tens’/’units’
buttons.changes the most/least significant four bits respectively; pressing DIAG

updates the displayed option. Pressing ’run/stop’ causes an exit from program 67.

option 06 - host interface options A;
option 07 - host interface options B;
option 08 - host interface options C;

option 09 - host interface options D;

option 10 - conditions which set 'incomplete’;
option 11 - conditions which set 'reject’;
option 12 - write gap size;

option 13 - miscellaneous A;

option 14 - SCSI (or PCI) options A,

option 15 - SCSI (or PCI) options B;
option 16 - density configurations;
option 17 - SCSI (or PCI) options C;
option 18 - miscellaneous B;
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PROGRAM 68

Description

SNS F01

SNS F05
11000100

SNS FO5

Error Codes
PROGRAM 69

Description

PROGRAM 70

Description

PROGRAM 71

Note

Description

935 121797 (Issue | + Amdt 7)

EXAMINE STATUS BYTES

Displays all the full status bytes (F1 to F17) by a method similar to program 67, tha’
display mdxcates as follows at the various steps:

Indicated upon first entering diagnostic program 68, during this ’byte selection’

phase, the desired status byte number can now be changed by using the °tens’ and _
'units’ buttons. , : o

When the desired byte is dxsplayed press DIAG. o

Typical indication after the desired. byte has ‘been selected and DIAG has been =
pressed. This is the current setting of status byte FO5 (left digit is most sxgmfxcant)-
Press DIAG again to return to the 'byte selection’ phase.

If no further bytes are to be examined, press 'run/stop’ to exit diagnostic program
68, otherwise repeat the procedure for the next status byte.

None -

INITIALISE STATUS BYTES
Clears most of the status bytes to zero, or {(where otherwise applicable) presets them

to the correct value.

All error logs are thereby cleared, ensuring that future status byte contents do not
reflect past operations. \

EXAMINE PROM REVISIONS

Earlier 9914’s (with Data Control boards before assembly state 15) display the
installed servo and data PROM revisions, in the form of a scrolled message. The
SCSI firmware issue can be obtained via the ’inquiry’ command.

Later 9914’s display the installed Servo Control, Data Control, DDP, and SCSI
PROM revisions, in the form of a scrolled message.

If DENSITY is held depressed when the message has begun to scroll, the creation
date and time are displayed.

~

PR
.4

EXAMINE/MODIFY LANGUAGE

The language may have been previously set via the interface, which may
subsequently over-ride any setting made with program 71.

The current language appears on the display. The language of the display messages
may be changed by pressing:

teNS’ eeercrieeeeeeeeeans next available language;
UNILS” .eeeveeeeeeeeerrnnes previous language.

When the chosen language has been selected, press 'run/stop’ to exit program 71
with that language.

Chantar 2 | o PR



PROGRAM 72

Description

PROGRAM 73

Description

PROGRAM 74

Warning

Note

Description

95 121797 (Issue I + Amdt 7)

OPERATOR DISPLAY CHECK

Causes all the legends and dxsplay segments on the control panel to illuminate in
turn; the alpha-numeric display cycles through its character set.

INTERNAL VOLTAGE CHECK

Measures the mtemal regulated voltage lines to ensure that they are present.

This assumes the presence of +5V and avoxds havmg to probe inside the machine.

- Woew

The voltages used by the main assemblxes are hsted in the table, switching on

. without a particular assembly may remove a short which was affecting that rail.

&)
(i1)
(iii)
(iv)
)

Servo. Data . e Tape Path

‘ DDP ADP I Tach
Control  Control SCS (& pre-amp) o0
+12 “y‘* o _~ - y - y -
120 (y) s =0 - y o Ti- y -
5y _ _ ’ _ ’ _
424 Yy e = - - - - -

DATA CHANNELS AUTO CALIBRATION -

Program 74 should only be run fn response— to a specific fault diagnosis;
and after any hardware fault has been cleared, '

recalibration for its own sake merely overwrites a good set of parameters

The service key (program 95) is required for program 74.

A standard output tape is recommended for calibration. “This is a tape where the
recording characteristics are traceable back to NBS references; while most tapes do
not depart significantly from these, the use of an unknown tape may cause
parameters to be set which cause known tapes to give marginal performance.

The head and tape path must be clean before calibration is attempted. ~The head

outputs are affected by oxide deposits and debris on tape path components may
contaminate a good tape.

The small-signal circuits (eg the ADP read channels) require a warmup time of
about 15 minutes before their parameters settle. If program 74 is run with the
intention of setting the full range of precise parameters, the 9914 should have been
previously powered up with its set of boards for 15 minutes.

Automatically re-calibrates the data channels at all densities, re-setting the:
read channel monostables;

write currents;

pre-amplifier gain;

read gains;

read-after-write NRZ skew delays.

While read calibration is active, the density and pass number is indicated; a pass
constitutes two sets of measurements, if the results are diverse, the pass is repeated.
The 'poor tape’ error code denotes that 5 passes produced diverse results.
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Variations

Note

PROGRAM 78

Note

Description

PROGRAM 79
Note

Description

PROGRAM 80
Note

Description

OC 1971707 fTeectza 1 4 A wade 7N\

_of the calibration procedure

The byte at address 812A in the NVR may be reset durmg program 81 to omxt parts

-.;,‘:
~

Prxor to Data Control fxrmware 4C locatxon 812A was set to the value 40,
the bit allocations were:

b7 b6 bs b4 b3 - b2 bl b0

RS N R

" oreamp - - ADP NRZ write read
I s S - monos ) skew,_channgls gai‘ns'

e e - L RN

From Data Control firmware 4C, location 812A has been set to the value 08,
the bit allocations are:

b7 b6 bS b4 b3 b2 bl b0

GCR DPE PE NRZ preamp Write  read -
_ channels gains -

In both instances a 1 causes that part to be inhibited.

Address 812A should be reset to its original value (40 or 08) before the 9914 is
returned to online use (the stated values are not power-on defaults).

MANUAL WRITE SET-UP
The service key (program 95) is required for prograrri 78.

Allows the service engineer to vary the data channel parameters while writing data
to tape continuously; an oscilloscope is required.

MANUAL READ SET-UP

The service key (program 95) is required for program 79. <
Allows the service engineer to vary the data channel parameters while reading data
from a continuously written tape; an oscilloscope is required.

The AGC is switched on/off at 1 kHz.

SET DEFAULT NVR VALUES
The service key (program 95) is required for program 80.

Allows the service engineer to replace all the current bytes in the non-volatile RAM
area by go/no-go values which are held in EPROM. This should only be done after
a catastrophic failure, because the 9914 is thereby completely re-initialised with
go/no-go NVR values (including the read/write parameters and the configuration
options). The user should therefore be well aware that all current values in the
NVR are destroyed by program 80, and that suitable values must afterwards be re-
created by running program 74 before re-entering the configuration options
(including the SCSI settings).

When program 80 is initiated, the service key code (program 95) must be entered a
second time before NVR value replacement proceeds.



.PROGRAM 81
Note

’)eScription
PROGRAM 82
Notes

Description
Caution

PROGRAM 83
Note

Description

PROGRAM 84
Note

Description
PROGRAM 93
Description

PROGRAM 94

Description

95 121797 (Issue 1 + Amdt 7)

EXAMINE/MODIFY NVR VALUES

The service key (program 95) is requxred for program 81.

.
B

Allows the servxce engmeer to dxsplay and alter any of the bytes in the non-volatile
RAM area. The bytes are displayed in hexadecimal notation.

IAP N v;»g‘ et
NRZ READ SKEW MARGINS CHECK_

The service key (program 95) is requxred for program 82 B
A pre-recorded skew tape is required. - isti¥l AL zesTio

The skew tape is run forward while reading data with a reduced ‘character assembly

time’. Any non ‘all ones’ data detected causes the display count to increment. The
NVYR skew delays are not changed

When EOT is detected the tape xs returned to BOT and the test passes.

If the program is stopped before EO‘I‘ is reached the skew tape should be returned

to BOT at low speed (as recommended by the tape manufacturer) using diagnostic
program 65.

NRZ WRITE SKEW MARGINS CHECK
The service key (program 95) is required for program 83.-

After switching to NRZ density, the tape is run forward writing *all ones’ data
using a reduced 'character assembly time’. Any non 'all ones’ data detected causes
the display count to increment. The NVR skew delays are not changed. -

The test passes when EOT is detected.

If NRZ is not selected, 'Dens Err’ appears on the dxsplay.

WRITE-READ CROSS-FEED
The service key (program 95) is required for program 84.

Writes an ’all ones’ data without moving the tape, to enable the service engineer to
measure the cross-feed between the write and read heads.

EXAMINE LOOP COUNT

Displays the loop count (described under program 18) in decimal.

CLEAR LOOP COUNTER

Clears the loop counter (described under program 18).
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PROGRAM 95

Caution

Description

The Key

Interlock

Revisions

PROGRAM 97

Note

Description

PROGRAM 98

Description

PROGRAM 99

Description

Error Codes

QR 191907 (Teenin 1 4 AmAr 7Y

O TR TRt =

ENTER SERVICE KEY

This should only be used with the full knowledge of which parameters are to be
changed and the reasons for change. Using the key to enable a random °’trial and
error’ method is lnkely to change the basic operating parameters; full operatxonal

cte

status may then require program 80 and a recalibration procedure.

The basic function is to allow the user to enter the service key combination, which_

(if correct) causes PASS to be displayed. Programs which require the service’ key
may then be run, untxl the power is next turned of f

Press ’DIAG' twice;

press 'tens’ twice;

press ‘units’ twice;

the display should read PASS 95

The safety interlock is ovemdden by entering the service key, thereby allowing

operatxon with the tape path cover open. When the turnbuckle nearest the front

- panel is next secured, mterlock overrxde reverts to xnhxbxtmg tape motxon while the
- tape path cover is open. R

The diagnostic code revision and compatibility number may examined (without the
service key) by depressing 'run/stop’, DIAG, and then ’enter’, strxctly in that order.
The code revisions are displayed as a message of the type:

C/R 0302 SCsI 0301,

the two leading numbers (in each group.of four) are compatibility numbers (in this
example 03), and must be 1dentxcal whxle the second two numbers are revmons at

~that companbﬂxty level

MODIFY OPERATOR STACK
Program 97 should not be entered onto the stack.

Allows the operator to step through the existing operator stack by pressing the
‘enter’ button. Substituting a program number (using the 'tens’/’units’ buttons) may

be carried out prior to pressing the ’enter’ button. A program in the stack may be
effectively deleted by changing it to program 00.

CLEAR OPERATOR STACK

Program 98 clears the current program stack.

RUN OPERATOR STACK

When called, the current program stack is run sequentially, starting at the first
program entered.

If program 99 is entered onto the program stack it causes the stack to loop back to
the first entry and repeat.

See details of individual programs entered onto the stack.



3.6 ADDITIONAL FAULT-FINDING IDEAS

Thxs sectxon deals thh less commonly found faults by suggestmg possxble causes, investigations and/or

remedies. Where appropriate the reader is referred to the relevant chapter or alternative publication for
more detailed information.

The streamer should be checked for obvious faults such as mechanical damage or missing sub-assemblies
~_before fault finding is commenced. _

Note that there is an automatic fault diagnostic routine which is mvoked whenever power ‘is connected to -
the streamer (see Sectxon 3 2)

B I

Notes:

If a board is changed reference should be made to. Chapter 4o determme whether any re-calzbratwn or
option settings must be performed.

Before changing the tape path assembly, check that the problem is not caused by a head cable fdult.'

3.6.1 Fault Types

Streamer fults may be generalised as follows:

3.6.1.1 Off-line Faults -

.« Power-on failures.

. The streamer does not load, hold, or move tape cofrectly.
. Failure during diagnostic programs.

3.6.1.2 On-line Faults N

. An installation or configuration fault.
. A host interface or host program fault.

. A streamer fault, not mentioned in Section 3.6.1.1.
. Operator misuse.

Some on-line faults can be diagnosed by use of the streamer diagnostic routines, which can be called
from the host across the unbuffered Pertec, Pertec cache, or SCSI interfaces. The techniques are
outlined here, but detailed use of the diagnostics depends on the host system configuration.
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3.6.2 Off-line Faults

Faults are listed in order from sv'/itching on the 9914, through aixto load, to the analyse function and

setting ‘on-line’. Remedies which suggest checkmg power supply rails also xmply checkxng the fuse if
the output is dead. : A :

POSSIBLE CAUSES .. - ..  INVESTIGATION/REMEDY = . REFERENCE .-.iv -

a ... Cooling fan inactive

No mains power. Check switch/fuse/source Chapter 4
Fuse blown. Replace with correct value & type Chapter 4
+24V rail faulty. Check +24 V arrives at fan Chapter 4

1b ... Loading fan always on

Servo Control board fault. - . .Diagnostic program 45 - . -.. . ... Section 3.5 -
Fan lead fault. Check continuity

Substitute fan

2 ... 8-character display blank (just after power-on, cooling fan active)

Power Supply fault. Measure output voltages ' Chapter 4
Connector fault. Check placement Figure 3.3.1

Servo Control fault. - Check ’proc ok’ led . ~ -On = processor oK
Switch Facia board fault. Substitute board . Chapter 4 .~
Faulty display chip. Substitute board Chapter 4

3 ... 8-character display extinguishes (previously functional)

+5 V rail failed. Check @ Power Supply board Chapter 4

Mains supply failed. ~ Check fuse/restore power Chapter 4

4 ... Display indicates 'POWER’

Power Supply fault (excl +5V). Run diagnostic program 73 Section 3.5

Check at @ Power Supply board Section 2.7

5 ... Display active but not indicating ’ LOCATING ’ or > OK ’ after power-on diagnostics

General fault Check/substitute FRU Section 3.2.1
Switch Facia board fault. Check/substitute board Chapters 2 & 4
Servo Control board fault. Check/substitute board Chapters 2 & 4
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POSSIBLE CAUSES . INVESTIGATION/REMEDY

REFERENCE

6a ... Door always locked (Latch Engaged) )

Latch obstructed. Diagnostic program 45 Section 3.5
Solenoid not operating.. Continuity check Chapter 4
Servo Control board fault. Diagnostic program 45 Section 3.5
- B - * Substitute board = Chapter 4
6b ... Door fails to lock

Latch obstructed. . Diagnostic program 45 Section 3.5 -

Solenoid always energised.

Diagnostic program 45
Servo Control board fault.

Diagnostic program 45

Section 3.5
Section 3.5

Substitute board Chapter 4
7a ... LD/ONL button not effective (ie no LOCATING indicated)
Button/board fault. Check @ Servo Control board Chapter 2
7b ... Door Closure not effective (ie no LOCATING indicated)
Switch/board fault. Check @ Servo Control board Chapter 2
8 ... Other buttons not effective
As (7) Check @ Servo Control

Chapter 2

9 ... 'LOCATING’ indicated but no reel motion

SU motor disconnected. Diagnostic program 49

‘ Section 3.5
Servo Control board fault.

PR
10 ... Reel clamp inoperative
Clamp arm stuck. Diagnostic program 45 Section 3.5
Solenoid inoperative. Diagnostic program 45 Section 3.5
'Reel located’ fault. Diagnostic program 45 Section 3.5
Servo Control board fault. Substitute board Chapter 2
Hub motor fault. Diagnostic program 49 Section 3.5
11 ... Tape not feeding from supply reel
End attraction to bulk. Longitudinal pinch at end
Loading fan fault. Manual load Chapter 3

Servo Control board fault.

Check driving ability
Excessive air leak.

Check tape path cover, or
load manually

Diagnostic program 04
Chapter 4 (loading fan)
Chapter 3
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POSSIBLE CAUSES

INVESTIGATION/REMEDY

 REFERENCE

12 ... Take-up spool static (during load)

TU motor fault.
Servo Control board fault. '

Check continuity/brushes
Check driving ability =~ -

Chapter 4

Diagnostic program 49 T

13 ... Tension arm off-centre (tape tensioned) -~ ---—-o = -

Tension spring obstructed.
Position sensor fault.

Remove/reposition obstruction
Check output at mid-position

Chapter 4

14 ... Supply reel clamped askew

Flange fouled.
. Distorted reel. .

Reload Wby oL oelloonae

. Discard and substitute - - ——- - -

15 ... DIAG not illuminating

LED faulty/disconnected.
DIAG button faulty.
Servo Control bqard fault.

Diagnostic program 72
Servo Control board
Control panel checkout

P s - e e

Chapter 2
Chapter 4

16 ... Dvatam feétsA give frequent errors’

Tape quality. -

Dirty tape path.

Inter block transitions.
Modulation.

Channel imbalance.
Low read amplitude.

ADP (or other) board fault.

Tape path fault.

Substitute known good tape
Routine cleaning schedule
Should be < 4% of nominal
Check tape speed

Check tape path

Part of re-calibration
Examine head profile

Part of re-calibration
Examine head profile
Substitute & re-calibrate

Identity faulty component

User/Diagnostic Manual
ECMA/ANSI
~ Chapter 3
Chapter 4
Diagnostic program 74

Diagnostic program 74
Diagnostic program 74

Chapter 4

17 ... Unstable tension arm (more than 10 mm travel during tape motion)

Tension arm damping poor.
Servo gain incorrect.
Tape tension low.

Diagnostic program 48
Diagnostic program 04
Check tension

Section 3.5
Chapter 3
Chapter 3

18 ... BOT not found

Leader too short.
Marker not detected.
No BOT marker.

Manual load
Check detection circuit
Attach marker

Chapter 3
Chapter 4
ANSI/ECMA
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A a

POSSIBLE CAUSES INVESTIGATION/REMEDY

REFERENCE

19 a..‘ 'Density cannot be changed
Tape not at BOT Reverse to BOT
Configuration option - Operator change forbidden Option byte 16

20 .... Door fails to open after unload

Door solenoid fault Diagnostic program 45 Section 3.5
Servo Control board fault Substitute board Chapter 4
3.63  On-line Faults

POSSIBLE CAUSES ) INVESTIGATION/REMEDY . REFERENCE

1 ... ONLINE status does not Latch (ie legend goes out)
Tape not loaded. - '

DIAG illuminated. - Cancel ,
RESET active. . T Check @ Servo Control
LD/ONL button fault. Check @ Servo Control
*Off-line’ host command.

Tape path cover opened Close and secure all turnbuckles
IFEN not asserted. Option byte 08

Section 3.14

2 ... ONLINE status indicated, but subsequently drops out

Tape path cover opened Press LD/ONL

Door switch fault "~ Check its operating point
Tape tension loss Diagnostic program 52 or 55
Run off EOT end of tape Check options/host software
Board fault Substitute Servo Control board

Substitute Data Control board
Interface fault

Try again/examine host software

3 ... 9914 not responding to any commands

Not on-line. Press LD/ONL
Incorrect configuration. Examine option bytes
Incorrect connections. Check Pertec SK1/SK2 are not
interchanged or inverted
Incorrect address. Check option byte 08 or 15 Section 3.14
Unsuitable interface Product Specification M GO0595-A
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POSSIBLE CAUSES

INVESTIGATION/REMEQY -

REFERENCE

4 ... Density selection ineffective

Density not available. .
3200 bpi not available .-

Config byte 18 . .
Config byte 16, bit 4

Section 3.12
. Section 3.12

5 ... Speed selection ineffective

Operator panel enabled.
(inhibits interface).

Config byte 13, bit 3

N K e e
s T i A

Section 3.12

6 ... Streamer not responding to specific commands

Invalid command.

' Unsuitable interface.

INV CMD displayed

Non-standard command . ...

Product Specification

User/Diagnostic Manual
--.-- Option byte 16 - -
M G0595-A

7 ... Hard error on every block

3200 bpi tape,
without ident burst.

Analyse selected 800 bpi

~ Set density'to 800 bpi; o .
review option byte 09, bit 0

8 ... Data transfer not reliable

See off-line faults, Item 16
Unreliable interface.

Unsuitable interfacing.

Unsuitable/misplaced
interface connector
Product Specification

M GO0595-A

9 ... Tape does not move forward

Head > 3.6 m beyond EOT
Note: block may be only
partially written

Rewind or reverse motion

10 ... Unable to read a particular tape

Tape is unreadable

Circuit fault

Try on another machine
Try a known readable tape
Substitute DDP board

Chapter 4
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POSSIBLE CAUSES ' INVESTIGATION/REMEDY REFERENCE

11 ... Does not go off-line after pressing RESET

Tape in motion Wait until it stops
Data still in buffer . Wait until buffer is cleared
Host is powered off - Wait about 10 seconds

12 ... 6250 bpi active after 3200 bpi selected

Alternative 6250 bpi code Byte 16, bit 4 = 1 - Section 3.12

3.7 MANUAL TAPE LOADING

Since the 9914 is designed for fully automatic loading it is not normally necessary (or desxrable) to .

: manually lace the tape except under f ault condmons such asa faxled loadmg fan

Set power off open the tape path cover, place the tape reel centrally on the supply hub, and lace the
tape through to the take-up hub. Wind on about two anti-clockwise turns (an access hole is provided to
facilitate take-up) until the tape is pulled through when the tape-up reel is rotated by hand.

When the tape has been laced, close the tape path cover, set power on, and close the tape loading door.
Wait until the display indicates TESTING, then LOCKING, then LOADING. The loading firmware will

sense that tape is already laced and proceed to clamp the supply reel, tens1on the tape and search for
BOT without the operator taking any further action.

3.7.1 Switching off with Tape Laced

Always ensure that the tape is returned to BOT, or unloaded before switching off. The servos are

designed with a dynamic braking effect to prevent tape loops forming following power failures or
accidental switching off.

3.7.2 Switching on with Tape Already Laced

If power is removed with the tape under tension, press LD/ONL if LOCKING is not it,xdk’:\ated within a

few seconds of power being restored. The control firmware will sense that tape is already laced and
move it to BOT without operator intervention.

This feature is effective whether before or after BOT.

If the tape path cover is unintentionally released with the tape already laced, secure it again and press
LD/ONL if auto-load does not commence within a few seconds.

3.8 AZIMUTH CHECKING/SETTING

The azimuth setting is fixed at the factory, when the head mounting block, which is a cantilever

arrangement, is fitted to the head plate. The adjusting screw (which is visible in the tape path, near the
tacho) has a differential thread to enable fine adjustment of azimuth.

The modified M8 cap screw (visible from under the head plate) must on no account be turned, since this
has been set to determine the initial location of the adjusting screw.
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3.9

* TAPE TENSION CHECKING/SETTING -

Tape tension resulting from the tension arm spring is pre-determined and not adjustable; perform the

following tension check if this parameter is suspect.

(1)

(iii)

(i1)

Set power off, examine the tension spring area for obstruction or fouling and remedy if
necessary.

Raise the tape path cover.

Use the spring balance to apply force at the roller axis and perpendicular to length of the arm.

With the arm in its mid-travel position, alternately pull and release the arm by a few mm.
The average force indicated should be 270 gf +30 gf.

If the tension is out of limits, check that the spring anchor pillar is not bent; when there is no pillar
distortion, examine the spring assembly for wear or damage, otherwise replace the spring.

As alternative method, a length of tape with a loop at either end may be attached to the final roller and
threaded back through the tape path-to-the supply reel chamber. A spring balance may then be attached
to the SU end of the loop and tension applied until the tension arm is at mid-position (with the tape

touching the first roller). Two readings should be taken, with the arm centered from both directions, the
averagekreadi‘ng is Vthe tape tension.

3.10

13.10.1
(1)
(i)

(1ii)

v)

95 121797 (Issue I + Amdt 7)

TAPE SPEED CHECKING

‘ AVeragé Tape Speed

Set power off

Hinge the chassis up, and monitor IC20.13 (or R151 - heatsink end) on the Servo Control
board with a frequency counter (or an oscilloscope if a counter is not available).

Set power on, select the required speed and density (diagnostic programs 11/12, 41/42/43/44)
and record the tacho frequency while running programs 63/64/65/66.

Note: any speed error is likeiy to be the result of a digital circuit malfunction, gmng a gross
error which is easily detected by an oscilloscope.

A\

. P
g .

The tacho pulse frequency should be within 2% of the nominal value:

Density NRZ PE DPE GCR
“(bpi) 800 1600 3200 6250

Speed 41.66 125 41.66 125 62.5 41.66 125

(ips)

Frequency 10.42 31.25 1042  31.25 15.63 1042  31.25

(kHz)

TABLE 3.10 9914 TACHO FREQUENCIES
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3.10.2 Tape Speed Variations

No adjustment is provided for tape speed because it is determined by the servo processor deriving servo

demand from the tacho pulses. If the tacho pulses are jittering or not of the correct frequency the
following may contribute:

. tacho surface slippery, clean as described in the 9914 Usér/Diagnostic Manual;
. poor tape path, resulting in heavy edge contact and speed jitter;
. erratic reel motors, caused by worn brushes;

. tape fouling against the take-up hub flange, reset the TU hub height (see Chapter 4).

3.11 RE-CALIBRATION
Re-calibration of the 9914 should only be necessary following:

. replacement of the Tape Path assembly (mcludmg the pre-amp),
« replacement of the ADP board; '

. replacement of the Data Control board.

Diagnostic program 74 re-calibrates the 9914 data channels at all densmes, without the need for special
tools or test leads.

Note: artwork issue 1 ADP boards will give error 52, this is normal, these boards require the monostables

to be reset. ADP boards later than issue 1 should pass program 74 without errors and require no re-
setting. ' : '

The procedures for setting up the ADP monostables is set out in Appendix B.
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3.12 CONFIGURABLE OPTIONS

Most options are held in non-volatile RAM, which can be examined or altered by running dxagnostxc
program 67.

described under diagnostic program 67

3.12.1  Option Byte 06 - Host Interface Options A
Bit I}xférbretatioﬁ A

7 1 = EOT latched until passed again in reverse
0 = EOT pulsed every time the marker is detected (except in rewind)

6 1 = IOFL sets streamer off-line, no other action
0 = IOFL sets streamer off-line, rewinds to BOT, unloads tape

5 . 1= All forward commands rejected after EOT limit is set .:
0 = No command restrictions after EOT limit is set
(user must ensure that physical end-of-tape is not reached)

4 1 = Incoming write data checked for odd parity, IHER set if error
. (and bit 0 in status byte F7), used with bit 3 below
0 = Incoming write data parity ignored, odd parity generated

3 1 = DPE/PE or NRZ write data parity is written to tape, even if wrong;
- . - enables even parity tapes, but R-A-W data causes IHER to set
- (GCR ignores incoming parity, for writing to tape) , :
0 = DPE/PE or NRZ write data parity is corrected before writing to tape

2 1 = Automatic density analysis (at conclusion of loading) is mhxbxted
(default density - byte 16 - is assumed) .
(GCR read auto-calibration is not operative)
0 = Automatic density analysis is enabled
1 I = Pertec INRZ interface line is set when GCR density is selected
(valid after IDBY set during first command from BOT)
0 = INRZ has NRZ density meaning only
0 Applies only if density is changed after analyse:
| = read @ analyse density, write from BOT @ new density
0=

read @ analyse density, write from BOT @ new density, if no previous read
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3.12.2

Bit

7-4

3.12.3

Bit

v

2-0

95 121797 (Issue | + Amdt 7)

Option Byte 07 - Host Interface Options B

Interpretation .
1 = Gap before a file mark is normal IBG
0 = Gap before a file mark is 3.5 inches

Bit 7 = GCR gap

Bit 6 = PE 1600 gap
Bit 5 = DPE 3200 gap
Bit 4 = NRZ gap

Note: when streaming, the gap after a file mark may be longer than normal,
when byte 12 is set for 'variable gap’. ’

1 = IRSTR strobes generated with NRZ LRC & CRC characters
0 = IRSTR strobes not generated with NRZ LRC & CRC characters

1 = ICER true (in GCR write) for. double-track error correction

0 = ICER true (in GCR) for single or double-track correction -

Default = 0; note: this option affects ICER in GCR density only

1 = Read strobes continue after multi~track errors in PE densities
0 = Read strobes cease after multi-track errors in PE densities

Option Byte 08 - Host Interface options C
Interpretation

1 = IFBY clears immediately after IDBY clears

(facilitates streaming by hosts which re-instruct from [FBY)
0 = IFBY clears after the re-instruct time has expired

1 = IFBY set true on the leading edge of the command strobe IGO
0 = IFBY set true on the trailing edge of the command strobe IGO
Note: the PCI board has its own edge selecting option

1 = 9914 responds to the host irrespective of IFEN state,
but IFEN going high terminates the current command
0 = IFEN must be asserted before on-line status is possible,

even if correctly addressed by host, or placed on-line at the front panel
IFEN must be asserted for commands to be accepted
Note: pulsing IFEN clears IHER & ICER, either option setting

Unit address settings:

b2 bl b0

0 0 0 Unit address 0

0 0 ! Unit address 1
.. and so on ...

1 | 1 Unit address 7
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3.12.4 Option Byte 09 - Host Interface options D

Bit Interpretation

7 1 = Disable 3200 bpi IDENT when reading
(no interface IIDENT even if one is present)
0 = Enable 3200 bpi IDENT reporting across interface

6 1 = Disable 3200 bpi IDENT when writing
0 = Enable 3200 bpi IDENT when writing

5 1 = THER & ICER pulsed at end of block

(no need to justify errors with IDBY)
0 = JHER & ICER set until cleared

4 1 = Ignore read IDENT error from BOT and read first block
0 = tape halted if IDENT error.from BOT during read, .
*#* IDENT" displayed, IHER set, bit 7 of status byte F10 set ,
Note: when writing from BOT, IDENT error is flagged as for ‘0’ setting -

3 1 = An illegal command sequences IDBY & IFBY as normal
0 = An Illegal command sets and clears IFBY, IDBY unaffected,
(host informed of reject command without reference to status bytes)
(Rejected commands set bit 7 of status byte F7, regardless of this option)

1 = 3200 bpi read commands enabled, write commandskrejected
0 = 3200 bpi read commands & write commands enabled

1 1 = Density mismatch sets IHER, and bit 2 of Fl4
0 = Density mismatch sets bit 2 of F14, but does not set IHER

0 1 = Analyse density default is 3200 bpi when no ident burst is found
0 = Analyse density default is 800 bpi when no ident burst is found
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-3.12.5

Option Byte 10 - Conditions which set Incomplete

Note: *incomplete’ is bit 6 of status byte F7.

The interpretation of all bits is:

Bit

All

O = N W A U N

3.12.6

Interpretation

1 = the status byte INCOMPLETE bit is set and IHER is asserted .
0 = the status.byte INCOMPLETE bit is not set (IHER is not asserted),
(but another status byte bit may be set)

No read-after-write data detected during wri_ting (RWFAIL)

BOT detected during ‘read reverse’ (RRD @ BOT)

BOT detected during *file search reverse’ (FSR BOT)

Blank tape found during ‘read’ (BLANK TAPE)

IFEN asserted during an operation (IFEN)

‘No erase current detected during a write operation (/WTNG)

Option Byte 11 - Conditions which set Reject

Note: 'reject’ is bit 7 of status byte F7.

The interpretation of all bits is:

Bit

All

H L O 2

—_ N W

95 121797 (Issue | + Amdt 7)

Interpretation

1 = the status byte REJECT bit is set and IHER is asserted

0 = the status byte REJECT bit is not set (IHER is not asserted),
(but another status byte bit may be set)

Forward motion requested when tape is at EOT limit (EOTLIM CMD
(applies only if bit 5 of option 06 is set)

Command code was not recognised - eg invalid combination (INV CMD)
Reverse command received while at BOT (REV @ BOT)
Write command received, to a file-protected tape (FPTD)

Set density command received while away from BOT (DENS /BOT)
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3.12.7 Option Byte 12 - IBG Size

When the 9914 is streaming, byte' 12 determines the gap whichk-/ollows"a block of data (or a file mark).
When set to a variable code, the gap ceases when a new command is received, should this not happen’

before the maximum gap, a reposmon cycle is entered and the resulting inter-block gap is of normal
length (assuming the new command is 'write’).

If the 9914 repositions on every block the resulting tape thus contains IBG’s of normal length, regardless
of the setting of byte 12.

Bit Interpretation

7-4 Most significant nibble, GCR gap sxze o
3-0 Least significant nibble, PE/NRZ gap size

MSN Hex code Normal GCR "~ LSN Hex Code Normal PE/NRZ
0- 0.3 e -0 0.5
1- 0.4 =1 06
2 - 0.6 ' S -2 1.0
3- 1.0 : -3 1.5
4 - 1.5 -4 2.0
MSN Hex code Variable GCR -, LSN Hex code Variable PE/NRZ
min - max ' min - max
5- 0.3-0.6 -5 05-1.0
6 - 03-1.0 -6 05-1.5
7 - 03-15 -7 05-~-2.0 "
8 - . 03-20 -8 06-1.0
9 - 04-1.0 -9 - 06-1.5
A - . 04-15 -A 0.6 -'2.0
B - 04 -2.0 - B 0.6 =25
C - 04 - 2.5 -C 0.6 - 3.0
D - 0.4 - 3.0 -D 0.6 -3.5
E - 0.4 - 4.0 -E . 0.6 - 4.0
F - 0.4 -6.0 -F - 0.6 - 6.0
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3.12.8 Option Byte 13 - Miscellaneous Options

Bit Interpretation N

7 1 = All rewinds performed at the slower (archive) speed
0 = All rewinds performed at the maximum speed
(3.600 feet in less than 100 seconds)

6 1 = SCSI (or PCI) is fitted :

0 = No buffered interface is fitted (data dzagnosl:cs do not run)
5 Reserved for customer optxon :

(each spec:ftc customer is aware of this /wxct:an)

4 1= SCSI (or PCI) options determined by NVR contents (ie bytes 14 15 & 17 below)
0 = SCSI (or PCI) optxons determmed by board switches

3 1= Speed selection enabled via the operator panel (see below)
0 = Speed selection enabled vxa the host interface

2 1 = Speed sets to high on power-up
0 = Speed sets to low on power-up

1 Reserved for customer option

0 Reserved for customer option

Operator Speed Selection

When the 9914 is on-line, press DIAG momentarily while the tape is stationery to display the current

speed setting. If a speed change is required, hold the DIAG button depressed until the indication
changes, then release it immediately.

If bit 3 is 0, the DIAG button is ignored.
If the tape is in motion, the DIAG button is ignored.

If the 9914 is off-line, the DIAG button invokes diagnostic mode.
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3.12.9 Option Byte 14 - SCSI Options A
Note: the equivalent PCI options are set out in Section 3 12.14 onwards

The 9914 (in combination with SCSI boards p/n 12197X and 1235XX) provxdes two methods of setting
the SCSI options: ,

(a) by means of the switches on the SCSI board; ’ T
(b) by means of the configuration option bytes 13-15 (& 17).

When bit 4 of byte 13 is set, the SCSI options are determined by the other configuratioxi bytes (held in
NVR) and the actual hardware settings of the board switches are ignored. An NVR bit at *1’ is
equivalent to a board sthch of f‘

e e TR
-, gremay e VAR

If the board sthch settings are changed in the fi 1eld the NVR contents are not automatxcally changed to
reflect the new settings.

If any SCSI option bit is changed (using diagnostic program 67), bit 4 of byte 13 is automatxcally set.

Subsequent SCSI options are therefore .determined by the NVR contents - which may differ from the
board switch settings.

.~ -+

The option switch identities vary with the artwork issue, as tabulated at thé‘end of Section 3.12.12.

(a) SCSI with PROM 123107, up to revision 11

Bit Interpretation

-7 . 1 = Parity check enabled (SW2-1)
. 0 = Parity check inhibited

6 1 = Disconnect enabled (SW2-2)
0 = Disconnect inhibited

5 I = Attention reporting enabled (SW2-3)
0 = Attention reporting inhibited

4 1 = Recovered error reporting enabled (SW2-4)
0 = Recovered error reporting inhibited

3 1 = High speed burst mode (SW2-5)
0 = Slow continuous mode

2 1 = Remote density selection enabled (SWC6-6)
0 = Remote density selection inhibited

1 | = Engineering tool (SWC6-7)
0 = Normal operational setting

0 1 = Issue B onwards of pcb p/n 12197X, or any issue of p/n 1235XX
0 = Issue A of pcb p/n 12197X series boards (SWC6-8)
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(b) SCSI with PROM 123107, revisions 11 & 12 ~
Bit Interpretation

7 1 = Parity check enabled (SW2-1)
0 = Parity check inhibited

6 1 = Disconnect enabled (SW2-2)
0 = Disconnect inhibited

5 1 = Attention reporting enabled (SW2-3)
0 = Attention reporting inhibited

4 1 = Recovered error reporting enabled (SW2-4)
0 = Recovered error reporting inhibited *= -~

3 1 = High speed burst mode (SW2-5)
0 = Slow continuous mode

2 1 = Remote density, speed and ‘buffered selection enabled (SW2-6)
0 = Remote density, speed and buffered selection inhibited

1 1 = Engineering tool (SW2-7)
0 = Normal operational setting

0 1 = Issue B onwards of pcb p/n 12197X, or any issue of p/n 1235XX
0 = Issue A of pcb p/n 12197X series boards (SWC6-8)

(<) SCSI.with PROM 123107 revision 14, & PROM 123996 revision 01
Bit Interpretation

7 I = Parity check enabled (SW2-1)
0 = Parity check inhibited

6 1 = Disconnect enabled (SW2-2)
0 = Disconnect inhibited

5 1 = Attention reporting enabled (SW2-3)
0 = Attention reporting inhibited

4 1 = Recovered error reporting enabled (SW2-4)
0 = Recovered error reporting inhibited

3 1 = High speed burst mode (SW2-5)
0 = Slow continuous mode

2 I = Remote density, speed and buffered selection enabled (SW2-6)
0 = Remote density, speed and buffered selection inhibited

| Code compatibility (with bit 0 and byte 15, bit 4) (SW2-7)

0 Code compatibility (with bit 1 and byte 15, bit 4) (SW2-8)
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(d)
Bit

7

3.12.10

(a)
Bit

2-0

95 121797 (Issue 1 + Amdt 7)

SCSI with PROM 123996, revisions 02 & 03

Interpretation

1 = Parity check enabled (SW2-1)
0 = Parity check inhibited

1 = Disconnect enabled (SW2-2)
0 = Disconnect inhibited

1 = Attention reporting enabled (SW2-3)
0 = Attention reporting inhibited

1 = Recovered error reporting enabled (SW2-4)-“:
0 = Recovered error reporting inhibited

1 = High speed burst mode (SW2-5)
0 = Slow continuous mode

Code compatibility (with bit 0 and byte 15, bit 4)

Code compatibility (with bit 1 and byte 15, bit 4)

Option Byte 15 - SCSI Options B
SCSI with PROM 123107, up to revision 11
Interpretation |

1 = Remote speed selection enabled (SW3-1)
0 = Remote speed selection inhibited

Unused, up to revision 9

Revision 9 and onwards:

1 = Tape halted and 'check condition’ upon read into EOT (SW3-2)
0 = EOT ignored when reading

Unused

Unused

1 = Look-ahead read enabled (SW1-4)
0 = Look-ahead read disabled

SCSI ID address setting: (SW1-3, 2, & 1)

b2 bl b0

1 1 1 SCSI address 7

1 1 0 SCSI address 6
... and so on ...

0 0 O SCSI address 0

Chanter 3
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(b) SCSI with PROM 123107, revisions 11 & 12

Bit Interpretation ‘

7 1 = File mark status reported read, space, or write (SW3-1)
0 = File mark status reported read or space only

6 1 = Tape halted and ‘check condition’ upon read into EOT (SW3 2)
0= EOT 1gnored when reading

5 1 = Irrecoverable write errors finish with head on BOT side of attempt (SW3- 3)
0= Irrecoverable wnte errors finish with head on I:‘.OT side of attempt

4 Unused

3 1 = Look~ahead read enabled (SW1-4)
0 = Look-ahead read disabled ‘

2-0 SCSI ID address setting: (SW1-3, 2, & 1)

b2 bl b0
1 1 .1 SCSI address 7
1 1 0 SCSI address 6

... and so on ...
0O 0 O SCSI address 0

(c) SCSI with PROM 123107 revision 14 & PROM 123996 revision 01

Bit Interpretation

7 1 = File mark status reported read, space, or write (SW3-1)
0 = File mark status reported read or space only

1 = Tape halted and 'check condition’ upon read into EOT (SW3—2)
0 = EOT ignored when reading

1 = Irrecoverable write ‘errors finish with head on BOT side of attempt (SW3-3)<
0 = Irrecoverable write errors finish with head on EOT side of attempt ;o

4 Code compatibility (with bits 1 & 0 of byte 14)

3 I = Look-ahead read enabled (SW1-4)
0 = Look-ahead read disabled

2-0 SCSI' ID address setting: (SW1-3, 2, & 1)

b2 bl b0
1 I 1 SCSI address 7
1 1 0 SCSI address 6

... and so on ...
0 0 0 SCSI address 0
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(d) SCSI with PROM 123996, revisions 02 & 03

Bit Interpretation

7 1 = File mark status repbi'ted' read, space, or write '(SW3-1)
0 = File mark status reported read or space only

6 1 = Tape halted and "CfléCk condition’ updh read into EOTA (SW3—2)
0 = EOT ignored when reading '

5

4 Code compatibility (with bits 2, 1, 0 of byte 14), see below

l = Ilrrecovefrabl'e‘ write §rr6rs"fini‘sh with head on BOT side of attempt (SW3-3)
0 = Irrecoverable write errors finish with head on EOT side of attempt

1 = Buffered write EOM flagged following buffer dump in EW area

0 = Buffered write EOM flagged when physical EOT detected

2-0 SCSI ID address setting: (SW1-3, 2, & 1).

b2 bl b0

1 1 1 SCSI address 7

1 1 0 SCSI address 6
... and so on ...

0 0 O SCSI address 0

Code Compatibility

The difference between ’standard’ and ’special’ codes is the response to the Inquiry command.

The ’standard’ code is normally set, unless the customer requires the alternative response.
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3.12.11 Option Byte 16 - Density

Bit Interpretation

1-5 Power-up default density:

x .

800 bpi NRZ
1600 bpi PE
3200 bpi DPE
6250 bpi GCR

‘ Standard encoded commands .:";

Option A encoded commands (see bélow)
IHIDEN on PL1/36, IHISP on PL2/50

IHIDEN/IHISP pins exchanged

b7 b6 bs
0 0 x
0 1

1 0 «x
1 1 x

4-2 Host interface selection:

b4 b3 b2
x 0 x
x 1 x
x x 0
x x 1
1 x x

Alternative '6250 bpi sélect‘ code:
b4 =0, 6250 = 1 1 0 0 O (the standard code)
bd=1,6250=10111 (3200 bpi is not available)

1 & 0 Density change enable:

- bl

1
0
1

b0

0
1
l

Via the interface only
Via the front panel only -
Via the interface or front panel

Option A Encoded Commands

Bit 3 provides for alternatives to the usual command set, the only difference-so far implemented is a
different '800 bpi select’ code.
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I
1

-~

IREV IWRITE IWFM IEDIT IERASE

0 0 1

Standard 800 bpi select’
1 . 0 0

Option A *800 bpi select’
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3.12.12 Option Byte 17 - SCSI Options C

Note: option byte 17 has no hardware equivalent.

Bit Interpretation

7-4 -

3-0 Look-ahead read termination

b3 b2 bl b0

0O 0 0 o 255 file marks (ie no effective termination)

0 0 0 1 Look-ahead read terminates on every file mark

0 0 1 O Look-ahead read terminates on 2 consecutive file marks

0o 0 1 1 Look-ahead read terminates on 3 consecutive file marks
.andsoon .. L ‘ :

1 1 1 1 Look-ahead read terminates on 15 consecutive file marks

Lo oo

The option switch identities vary with the particular artwork issue, as tabulated next.

Board P/N . 12197X Series ' 1235XX Series
Artwork Issue A B-D A&B
SCSIID . 0G-1 SWGO0-1 : SWi-1

" 0G-2 SWGO0-2 SwWi-2

" 0G-3 SWGO0-3 Swi-3
High performance 0G-4 SWGO0-4 - SWI1-4
Parity checking 6C-1 SWC6-1 . SW2-1
Disconnect 6C-2 SWC6-2 K Sw2-2
Attention 6C-3 SWC6-3 Sw2-3
Recovered error 6C-4 SWC6-4 Sw2-4
Data trans mode 6C-5 SWC6-5 SW2-5
See text ) 6C-6 SWC6-6 SW2-6 LN
See text 6C-7 SWC6-7 SwW2-7 -« “
See text 6C-8 SWC6-8 SW2-8
See text 6D-1 SWD6-1 SwW3-1
See text 6D-2 SWD6-2 SW3-2
See text 6D-3 SWD6-3 SW3-3
See text 6D-4 SWD6-4 SW3-4
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3.12.13 Option Byte 18 - Miscellaneous B
Bit Interpretation

7& 6 Unused

5 1 = High speed disabled when on-line
0 = High speed allowed when on-line

4 1 = Low speed disabled when on-line
0 = Low speed allowed when on-line

3 1 = 6250 bpi density disabled when on-line
0 = 6250 bpi density allowed when on-line

2 1= 3200 bpi density disabled when on-line
0 = 3200 bpi density allowed when on-line

1 " 1 = 1600 bpi density disabled when on-line
0 = 1600 bpi density allowed when on-line

= 800 bpi density disabled when on-line
=8

1
0 00 bpi density allowed when on-line
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3.12.14 Option Byte 14 - PCI Options A

The 9914 (in combination with PCI boards p/n 123702 and 123704) provides two methods of setting the
PCI options:

- by means of the switches on the PCI board, or
- Dby means of the configuration option bytes 13-15 (& 17).

When bit 4 of byte 13 is set, the PCI options are determined by the other configuration ‘bytes (held in
NVR) and the actual hardware settings of the board switches are ignored. An NVR bit at °1" is
equivalent to a board switch ‘on’. L

If the board switch settings are changed in the field, the NVR contents are not automatxcally changed to
reflect the new settings.

If any PCI option bit is changed (using diagnostic program 67), bit 4 of byte 13 is automatically set.

Subsequent PCI options are therefore determined by the NVR contents - which may differ from the
board switch settings.

Bit Interpretation - -

7 1 = Lower range of interface data rates (SWI1-8) |
0 = Higher range of interface data rates
(byte 15, bits 2-0 select the actual rates)

6 1 = IFBY sets on leading edge of IGO (SW1-7)
0 = IFBY sets on trailing edge of IGO

5 1 = Disables the parity check of incoming host data (SW1-6)
0 = Enables the parity check of incoming host data

For cache mode 2:

4 = [EOT status is set when the reflective marker is detected (SW1-5)
0 = IEOT status is set as soon as the tape enters the early warning area

“

For cache modes | and 4 (and read in cache mode 2):

4 1 = IEOT status is set when the reflective marker is detected (SW1-5)
0 = IEOT status is set at the end of the first data block,
written after the reflective marker is detected

For all cache modes:

3 & 2 Retry count

b3 b2

(SW1-4)  (SW1-3)
0 0 0 write / 4 read
0 1 16 write / 4 read
1 0 32 write / 8 read
1 1 48 write / 12 read

1 & 0 Cache mode control:

bi b0
(SW1-2)  (SW1-1)
Mode 2 (normal cache)
1 Mode | (non-cache)
0 Mode 3 (reserved)
I Mode 4 (non-cache, long block)

———O O
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3.12.15 Option Byte 15 - PCI Options B

Bit Interpretation

3

Unused

6 &5 Code Compatibility:

b6 bsS .
(swz2-7) (SW2-86)
0 . 0 M4 Data standard emulation
0 1 STK 2920 emulation
1 0 ‘QT14 emulation .
1 | M4 Data 9905 emulation -

4 &3 Electronic'Ramp Delay:

b4 b3
(SW2-5)  (SW2-4)

-0 0 ms
0 1 2 ms
1 0 4 ms
| 1 8 ms (read), 120 ms (write)

2-0 Host Interface Data Rates (kB/s):

Note: tﬁe range is selected by byte 14, bit7.

b2 bl b0 (Bi4,b7=1) (Bl4,b7=0)
(SW2-3)  (SW2-2)  (SW2-1)

0 0 0 10 278

0 0 1 30 312

0 1 0 S0 357

0 1 1 72 - 416 -
1 0 0 100 500

l 0 1 120 625

I 1 0 156 833

1 l 1 193 1250

Note: option byte 16 is described in Section 3.12.11

95 121797 (Issue 1 + Amdt 7) Chapter 3

Page 65



3.12.16 Option Byte 17 - PCI Options C

Note: option byte 17 has no hardware equivalent.
Bit Interpretation

7-4 Unused

3-0  Look-ahead Read Termination:

b3 b2 bl b0

o 0 0 O 255 file marks (ie no effective termination)

0 0 0 1 Look-ahead read terminates on every file mark

0O 0 1 O Look-ahead read terminates on 2 consecutive file marks

0 0 1 1 Look-ahead read terminates on 3 consecutive file marks

.. and so on ... ‘

1 1 1 1 Look-ahead read terminates on 15 consecutive file marks
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(L Ipwy + | onssy) L6L121 S6

€ 1dey)d

L9 98ed

BYTE Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
06 EOT LATCHED OFFLINE, | REJECT FuD AT | IWDP CHECKED, | PE/NRZ_IWDP ANALYSE INRZ SET IF WRITE AT
HOST 1/F A NO REWIND EOT LIMIT | IHER IF ERROR | = WRITTEN INHIBITED | GCR ACTIVE | NEW DENSITY
07 GCR PE OPE NRZ NRZ LRC & CRC,| GCR ICER | AFTER PE ERR, .
HOST 1/F 8 < -n- FM GAP 1S NORMAL 18G cee > WITH STROBES' | IF 2-TRK ERR | IRSTR’s CONT
08 . IFBY CLEARS | LDG EDGE 16O | IFEN HIGH - Hs8 BIT 1 Lsa
HOST 1/F C EARLY SETS 1FBY RESETS CMD < me- UNIT ADORESS —ee >
09 3200 IDENT | 3200 IDENT | IHER & ICER | BOT IDENT |INV CMD CYCLES| 3200 bpi | DEN MISMATCH |  NO IDENT
HOST I/F D NOT READ NOT WRITTEN PULSED ERROR IGNORED | IDBY & 1FBY | . READ ONLY | SETS IHER | ASSUMES 3200
10 NO R-A-W BOT DURING | BOT DURING .| BLANK TAPE | IFEN ASSERTED . e NO ERASE
/ INCOMPLETE! CAUSES DATA READ REV | FILE SCH REV' | DURING READ | DURING CMD . CURRENT
11 - . - FWD CMD AT INVALID REV CMD WRITE TO | SET DEN AWAY
/REJECT! CAUSES EOT LIMIT | COMMAND AT BOT FP TAPE FROM BOT
12 GCR _ L PE/NRZ ,
1BG SI2E < - --- - . Detailed in Section 3.12.7 ) cee >
13 REWIND AT | SCSI FITTED CUSTOMER - | SCSI OPTIONS ENABLED | PMR-ON = HI customer customer
MISCELLANEOUS A SLOWER SPEED OPTION FROM NVR OPERATOR SPEED SELECTION option option
14, 15 817 See Tables 3.12 (a) - (e)
SCS1/CACHE BUFFER
16 POWER-UP DEFAULT | HOST 1/F SELECTION HOST I/F | FRONT PANEL
DENSITY < --- --e See tables below S ees esee > CHANGE ENABLED
HiGH | LoW 6250 bpi | 3200 bpi 1600 bpi | 800 bpi

18
MISCELLANEOUS 8

DISABLE ON-LINE SPEEDS

DISABLE DENSITIES

Power-up default:

b7 bé bS b4

0 0 x 800 bpi NR2 X

0 1 x 1600 bpi PE X

1 0 x 3200 bpi DPE X

1 1 X 6250 bpi GCR X.
1.

Note: functions are as stated when the b“if is set to 1/,

»

Host interface selection:

TABLE 3.12

b3 b2
0 x

1 b 3

X 0
x 1
‘X x

/

Standard encoded commands )
Option A encoded commands

IHISP PL2/50, IHIDEN PL1/36 ;
IHISP/IHIDEN pins exchanged = .
Alternate ’6250 select! code

“t

BASIC ‘CONFIGURATION OPTIONS



(¢ pwy + 1 anss]) L6121 S6

€ Iadey)

89 93ed

BYTE Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 git 2 it 1 Bit 0
13 . SCSI FITTED * SCSI OPTIONS * * . *
MISCELLANEOUS A FROM NVR
14 PARITY DISCONNECT ATTENTION ' | RECOVERED ERR | HIGH SPEED | REM DENSITY | ENGINEERING |PCB NOT 1SS A
Y CHECKED ENABLED REPORTING | REPORTING BURST MODE SELECTION TOOL OF 12197
s8
15 REM SPEED CC ON READ - - LOOK-AHEAD Hsa t
scs1 8 SELECTION INTO EOT READ < --- scsli- 1D cee >
16 * * * * * * » *
17 - - - - LOOK-AHEAD READ TERMINATION
scsi ¢ < ---  consecutive file marks, see below --- >
Note: byte 15 bit 6, function introduced at revision 09 S5 L
TABLE 3.12 (a) SCSI OPTIONS, PROM 123107 prior to revision 11
UL P B
BYTE Bit 7 Bit 6 Bit 5§ Bit 4 Bit 3 . Bit 2 Bit 1 Bit 0
13 * SCSI FITTED * SCSI _OPTIONS . . * *
MISCELLANEOUS A FROM NVR
14 PARITY DISCONNECT ATTENTION . | RECOVERED ERR | -HIGH SPEED | REM DEN/SPEED | ENGINEERING | PCB NOT ISS A
SCSI A CHECKED ENABLED REPORTING REPORTING | BURST MODE & BUFFER TOOL OF 12197X
15 FM STATUS | CC ON READ . - LOOK-AHEAD Hs8 Lo Ls8
scsl 8 WR/RD/SP INTO EOT . . READ C oo, scsl 10 | ees,>
16 * " * * L * " N
17 - - : . - LOOK-AHEAD READ TERMINATION
scsl ¢ | < ---  consecutive file marks, see below =--- >

Note 1: functfons are as stated when the bit is set to /1’

TABLE 3.12 (b)

Note 2: ‘*/ means those bits are not specific to SCSI operation

.

v

B3 b2
o o
0 0
0 0
11

Y

o o

o 1

1 0

11 1

SCSI OP‘I‘IONS PROM 123107 revisions 11 & 12

Look-ahead ﬁead term_Inatlon:. .

1 file mark
2 file marks
and so on
5 file marks.

255 file marks (fe none)




(L Ipwy + | onss]) L6L121 S6

€ 1dey)

69 9884

BYTE Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
13 * SCS1 FITTED * SCSI OPTIONS * * * *
MISCELLANEOUS A FROM NVR
14 PARITY DISCONNECT ATTENTION | RECOVERED ERR | HIGH SPEED | REM DEN/SPEED COOE COOE
scsl A CHECKED ENABLED REPORTING -REPORTING BURST MOOE & BUFFER | COMPATIBILITY COMPAT
LS8
15 FM STATUS CC ON READ WRITE FAIL CODE LOOK - AHEAD ms8
scsl 8 WR/RD/SP INTO EOT | STOP BOT SIDE | COMPATIBILITY READ < --- scsi 10 - >
16 * " " " " * * »
17 - - - - LOOK-AHEAD READ TERMINATION ,
scsi ¢ < ---  consecutive file marks, see above --- >
TABLE 3.12 (c) SCSI OPTIONS, PROM 123107 revision 14
& PROM 123996 revision 01-
BYTE Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
13 * SCSI FITTED * SCS! OPTIONS * * ' »
MISCELLANEOUS A FROM NVR
14 PARITY DISCONNECT ATTENTION | RECOVERED ERR | MHIGH SPEED | CODE ~ |‘  CODE CODE
scsl A CHECKED ENABLED - REPORTING | REPORTING BURST MODE | COMPATIBILITY | COMPATIBILITY COMPAT
15 FM STATUS CC ON READ | WRITE FAIL - CODE WR EOM IN we .. Ls8
scsl 8 WR/RD/SP INTO EOT | STOP BOT SIDE | COMPATIBILITY EW AREA € -e- ... SCSI ID .. - >
16 ®x x *® ® * | ] * -
17 - -, - - LOOK-AHEAD READ TERMINATION
scsl ¢ ) < === . consecutive file marks, see above --- >

TABLE 3.12 (d)

Note 1: functions are as stated when the bit is set to ‘1

Note 2: ’'*' means those bits are not specific to SCSI operatfon

Code Compatibility (3-bit):

815 b4 814 b1 B14 bO :
1 0 1 M4 Data std
1 1 0 STK std
other codes Reserved

Code Compatibility (4-bit):
B14 b0 -

B15 b4 B14 b2 B14 bi
1 1 1
0 1 1
other codes

Reserved

SCSI dPTIONS, PROM 123996 revisions 02 & 03

STK standard (rev 02 & 03 PROMS)
STK special (rev 03 PROM), see text
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BYTE Bit 7 Bgit 6 Bit 5 Bit 4 ‘Bit 3 Bit 2 git 1 Bit 0
13 * PERTEC CACHE * - | CACHE OPTIONS hd * hd *
MISCELLANEOUS A FITTED FROM NVR
14 LOWER HOST LDG EDGE 1GO PARITY 1EOT WHEN RETRY COUNT CACHE MODE CONTROL
SCSI A DATA RATES SETS IFBY NOT CHECKED MARKER SEEN .
15 - CODE ELECTRONIC RAMP DELAY HOST DATA RATE
SCSI B COMPATIBILITY o
16 * * » * L * * =
¥ 4 - - - - " LOOK-AHEAD READ TERMINATION .
scsl ¢ < ---  consecutive file marks, see below --- >
Retry count: Cache mode control: . Code compatibitity:
b3 b2 b1 b0 ) bS :
0 0 0 write/ 4 read 0 0 Normal cache (2) . 0 0 M4 Data std emulation
0 1 16 write/ 4 read 0 1 Non-cache (1) .0 1 . STK 2920 emulation
1 0 32 write/ 8 read 1 0 Reserved . 1 .. 0 ar14 emulation
1 1 48 write/12 read 1 1 Non-cache, long block (4) ' 1 1 Méi’s 9905 emulation

Electronic ramp delay:

b4 b3
0 0
0 1
1 0
1 1

Note 1: functions are as stated when the bit is set to /1’

Note 2: ‘*! means those bits are not specific to cache operation.
/.

TABLE 3.12 (e) PERTEC CACHE OPTIONS

ms
ms

ms
ms (read)

0
2
4
8
0 ms (write)

12

Host Data Rate (kB/s):

b2

0
0
0
0
1
1
1
1

Lo/ Hi

b1 b0

0 10/ 278
0 1 30/ 312
1. 0 507 357
1 1 72/ 416
0 0 100/ 500
0 1 120/ 625
1 0 156/ 833
1 1 19371250

... Look-ahead Read termination:

s b3

- OO0

R -

b2 .

- OOO

b1

- ‘-‘Qo

b0
0 255 file marks
S R 1 .file mark -
.0 ., & file marks
. and 50 on - -
1 15 file marks




3.13 FULL STATUS BYTES

A set of status bytes is available as an extension of the normal status éignalé at the Pertec interface.
These bytes can be examined at the operator display (using diagnostic program 68), accessed via the

Pertec interface (using *access full/condensed status byte block' commands) or via the SCSI interface
. (using the ’receive diagnostic results’ command). -

Che full status byte block consists of 16 8-bit bytes, while the condensed status byte block consists of 9
8-bit bytes. The following sections describe the actions which initialise each block and list the functions
of the various constituent bits The s‘t_atlus“byters are tabulated at the end of each descriptive list.

Status Byte Initialisation

TP E E IR T . . . . Sy e e - R ¢ ortheelTie oA
o h - N

The status bytes are cleared, or set, under the circumstances described below.

Power-up Clears most bytes, except FIS F16 (& C9) which are set accordmg to the
configuration options.

Tape Motion Acceptance of a tape motion interface command clears bytes F5 to F12.

Diagnostic Program 69 Clears most bytes, except F15 (& C9) whxch are set accordmg to the
currently selected density.

3.13.1  Status Byte F1

All on-line write hard and correctable errors are logged in status byte F1.
Bit 0 is the least significant bit.

3.13.2 Status Byte F2

All on-line hard read errors are counted in status byte F2. Bit O is the least significant bit.

3.13.3 Status Byte F3 N

When a diagnostic program is called across the interface, its number (in bits 0 to 4, bit 0 being the least

significant bit) is logged in status byte F3. If 'skip on failure’ is not set, F3 therefore reflects the failed
program number (and F4 contains the failure code).

.;.'.\
; .

When a diagnostic program is called from.the control panel, its number (in.bits 0 to 6) is always logged
in status byte F3.

3.13.4 Status Byte F4

When an on-line diagnostic test fails, status byte F4 contains the error code associated with status byte
F3 (zero denotes no error).

When the 9914 is off-line, status byte F4 contains the error count when ’failure skip’ (invoked by
diagnostic program 17) is active.

In either case, bit 0 is the least significant bit.
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3.13.5 Status Byte F5

When on-line, status byte F5 contains track-in-error information which may be useful when a single-
track error has been reported. A single-track error with no bit set in status byte F4 mdxcates a parity
track error. Bit 7 corresponds to track 7, through to bit 0 corresponding to track 0.

3.13. 6 Status Byte F6

Status byte F6 should be exammed af ter a hard error has been reported.

The interpretation of each bit depends on the current density setting.

(a) Status byte F6, definitions for GCR and PE densities:

Bit Name
7 " NRZ
6 IDENT
FOUND
5 CER
4 VPE
3 SKEW
2 MTE
1 FALSE
POSTAMBLE
0 FALSE
PREAMBLE

-

M eanmg

Status byte F6 has GCR/PE meaning when this bit is zero; xe NRZ

densxty is not actxve

,,,,,

Identxfxcauon found T}us bnt is set 1f a properly formatted GCR/PE
ident burst or ARA burst or ARA ident is found during any read
forward operation which expects a properly formatted data block.

Corrected error status; this does not set the Pertec mterface IHER line,
error correction has taken place

Vertical parity error with no sir;gle-tr_ack dropout.
Greater than 8 bits of track-to-track data skew detected.

Uncorrectable multiple track dropout. Note: GCR encoding enables the
correction of two-track errors.

False postamble detected.

False preamble detected, this also sets the false poétamble'bit.

_ .
. .
; .

(b) Status byte F6, definitions for NRZ density:

Bit Name
7 | NRZ
6-3 -
2 LRCE
1 CRCE
0 VPE

95 121797 (Issue I + Amdt 7)

Meaning

Status byte F6 has NRZ meaning when this bit is set; ie NRZ density is
active.

Longitudinal redundancy check error.
Cyclic redundancy check error.

Vertical parity error.
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Status byte F7 contains supplementary error and status information which should be read in conjunction
with status byte F6.

Bit Name Meaning

7 REJECT The 9914 was unable to accept a command, further detail may be gained

by referring to status byte F9 (note: accessmg only the condensed status
byte block will not reveal the cause).

6 INCOMPLETE The 9914 accepted a command, but was unable to ébmplete in the manner
expected; the reasons are flagged in status byte F8.

Note: following this error, the tape may be posmoned incorrectly for the
next operation.

5 EOT . Set.when the tape has passed well beyond the EOT. reflective marker -
LIMIT in the forward direction. Further forward tape motion is inhibited (by a
configuration option) because of the possibility of running to the physical

end of tape. The user should ensure that data is not lost when tape
moves beyond EOT limit. -~ -

4 EARLY EOT  Sets when the tape is approaching the EOT tab, remains set while the

tape is beyond EOT. 'Early EOT is used by the SCSI and PCI to control
the data buffer. -

3 DENSITY An error has been found in the density ident area,
ERROR the reason is expanded in status byte F10. -
2 EOT Set when the tape has passed the EOT reflective marker in the forward -
direction, clears when the EOT marker is detected in the reverse
direction.

I FILE MARK The last block traversed had file mark stdtus.
LAST BLOCK

0 INTERFACE  Interface write parity, sets if the ’external write parity’ option is set,
WRT PARITY and a parity error is detected on the interface *write data Ime§
(IWDOQ - IWD7).
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3.13.8 Status Byte F8

Status byte F8 expands the INCOMPLETE bit of status byte F7.

Bit Name Meaning

7 RWFAIL - Nlé read-af ter—Write data was detécted during a write operation. The
R operation was terminated and the INCOMPLETE bit set.

6 RRD BOT ~ BOT was detected prxor to, or durxng, a 'read reverse’ or space reverse’

‘ ' operanon
h] FSR BOT  BOT was detected prior to the first file mark during a °file search
reverse’ operation.

4 - BLANK More than 30 f t' (9 m) of 'tape were traversed without encountering

. . TAPE = any data during a forward 'read' 'file search’ or ’space’ operation.
“3 -7 VEFEN ‘:l‘he' interface IFEN sxgnal was activated during an operation.
2& 1 . e

0  NOT ' No current was sensed in the erase head during a ’write’ or ’erase’

WRITING operation.

3139  Status ByteF9 0 T UUE

Status byte F9 expands the REJECT bit of status byte F7.

Bit Name Meaning

7-5 - -

EOTLIM CMD A forward command was received while the tape was beyond the EOT
limit.

3 INV CMD The command code was not recognised (ie an illegal combination).

2 REV @ BOT A reverse motion command (other than rewind) was received at BOT.
l WRT FPTD A write command was received, but the tape is not write enabled.

0 DENS /BOT A density change was attempted, but the tape was not at BOT.
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3.13.10 Status Byte F10

Status byte F10 expands the DENSITY ERROR bit of status byte F7.

Bit Name . Meaning

7 NO IDENT (GCR/PE only) No ident bufﬁt was detected during a read from BOT by
the time the BOT tab had traversed the head.

6 NO ARA (GCR only) No ARA burst was detected during a read from BOT, but the
' ident burst was detected.

5 NO ARA ID (GCR only) No ARA ident was detected during a read from BOT, but the
ident and ARA bursts were detected.
4 - -

3 IDENT WRT ( GCR/PE only) It was not possible to write a continuous identifier to
tape during a write operation from BOT.

2 ARA WRT (GCR only) It was not possible to write a correctly formatted ARA burst
. without error during a write operation from BOT

[

ARA ID WRT (GCR only) It was not possible to write a correctly formatted ARA 1dent
without error during a write operation from BOT.

0 CONFIG Configuration error; sets if a 'set density’ command is received and an
error is detected while attempting to configure to the new density.

3.13.11 Status 'Byte F11

Status byte Fil. expands some GCR errors.

Bit Name Meaning

7 ACRC Error in the auxiliary CRC character.

6 CRC Error in the CRC character.

5 UNCER Uncorrectable error.

4 2-TRACK Two-track error correction performed.
ERROR

3 1-TRACK Single-track error correction performed.
ERROR

2 CRC GROUP  One or more of the CRC characters in the CRC group is incorrect.
ERROR If the CRC bit is not set, then the first character of the group is correct

and therefore the data is almost certainly correct.

1 RCHAR Residual character error.
ERROR

0 PCHAR Padding character error.
ERROR
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3.13.12 Status Byte F12

Status byte F12 contains the detail of some GCR errors.

Bit Name Meaning
7-4 - -
3 FORMAT MARK 1 was not found at the start of the data groups.
ERROR 1 '
"2 FORMAT MARK 2 was not found when expected.
ERROR 2 '

1 NOT SYNCH At least one track was not synchronised,
0

3.13.13 ° Status Byte F13

This byte refers to GCR status, reserved for future use.

3.13.14 Status Byte F14
Bit Namg Mgam'ng - B
| 7 DENS SET 0 AEncoded with bit 6 to denote the dex;ivation of 'tﬁe den51ty sefting.
6 DENS SET 1 Encoded with bit 7:

Bit 7 Bit 6 Meaning
0 0 Density recognised during analyse.”
0 1 Default density,
analyse detected blank tape.
| 0 Default density,
analyse detected unrecognisable format.

5-2 - -
1 DENSITY Set if a read command follows a ’set density’ command which altered
MISMATCH the density concluded by the analyse function at load time.
0 - -
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3.13.15 Status Byte F15

Bit Name Meaning
7& 6 DENSITY  Encoded to denote which density is currently selected:
SELECTED : :
- Bit7 . Bit6 Density
~0 0 1600 bpi PE
0 1 3200 bpi DPE
- I 0 800 bpi NRZ
1 1 6250 bpi GCR
5&4 - -
3 GCR - 6250 bpi GCR available.
2- NRZ . 800 bpi NRZ available.
1 3200 3200 bpi DPE available.

0 1600 1600 bpi PE available.

3.13.16 Status Byte F16

Bit Name Meaning }
7-4 MODEL Encoded to denote the base model type. .
Note: these type numbers refer to M4 Data models.
Bit 7 Bit6 Bit5 Bit4 Model
0 0 0 0 9800
0 0 0 1 9903
0 0 1 0 8900
0 0 1 1 8924
0 1 0 0 9913
0 1 0 1 9914

3&2 - -

1 SCSI (or PCI) The embedded 9914 SCSI interface is fitted, or
FITTED the embedded Pertec Cache Interface is fitted.

0 - -
3.13.17 Status Byte F17

This byte is reserved for future use.
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READ DATA LINE IRD7 IRDS IRDS IRD4 IRD3 IRD2 IRD1 1RDO
BYTE
F1 - WRITE ERROR LOG 2°7 2%6 25 2% 23 272 2" 2*0
(total IHER & ICER)
F2 - READ ERROR LOG 2°7 2%6 25 2% 2*3 272 2" 2°0
(IHER only)
F3 - DIAGNOSTIC PROGRAM - 2°6 2*5 2% 2*3 272 2*1 240
NUMBER ! )
F4 - DIAGNOSTIC ERROR CODE 2°7 2°6 25 2% 2°3 2~2 S 20
or LOOP COUNT -
F5 - TRACK IN ERROR TIE 7 TIE 6 TIE S TIE 4 TIE 3 TIE 2 -~ TIE TIE O
(PE only) :
F6 - HARD ERROR CONDITION 0 IDENT CER VPE SKEW MTE FALSE FALSE
(PE/GCR) (always) FOUND - : POSTAMBLE PREAMBLE
F6 - HARD ERROR CONDITION " - - - - LRCE CRCE VPE
(NR2) (always) L
F7 - SUPPLEMENT TO Fé REJECT INCOMPLETE EoT EARLY . . DENSITY EOT FILE MARK INTERFACE
LIMIT EOT " ERROR LAST BLOCK. | WRT PARITY
F8 - EXPANSION OF RWFAIL RRD BOT FSR BOT |  BLANK IFEN - - NOT
" INCOMPLETE’ BIT R TAPE : WRITING
F9 - EXPANSION OF - . . EOTLIM CMD INV CMD REV @ BOT WRT FPTD DENS ./B0T
'REJECT' BIT A . oy
s S

TABLE 3.13 (a)

§

. FULL STATUS BYTES, Fl to F9
; : LI oo

s
4.3
vt

continued . . .

ey
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cont {nued

READ DATA LINE IRD7 IRD6 IRDS 1RD4 IRD3 1IRD2 1RD1 IRDO
BYTE
F10 - EXP OF ’DENSITY’ BIT NO IDENT NO ARA NO ARA 1D - IDENT. WRT ARA WRT ARA ID WRT CONF1G
(these set IHER) .o
F11 - GCR STATUS 1 ACRC CRC UNCER 2-TRACK 1-TRACK CRC GROUP RCHAR PCHAR
(these set IHER/ICER) ERROR ERROR ERROR ERROR ERROR
F12 - GCR STATUS 2 - - - - FORMAT FORMAT NOT -
(these set I[HER) ERRORk‘l ERROR 2 SYNCH
F13 - Reserved - - - - - - - -
F14 DENS SET O DENS SET 1 - - - - DENSITY -
MISMATCH
(see below)
F15 - IDENT BYTE 1 DENSITY SELECTED - - 6250 bpi 800 bpi 3200 bpi 1600 bpi
(see below) ;i (densities avaflable)
F16 - IDENT BYTE 2 BASE MODEL TYPE - - SCS! (or PCI) Reserved
(see Section 3.13.16) FITTED
F17 - Reserved - - - - ::-‘ - - -
U
Byte F14 encoding: Byte F15 encoding:
IRD7 IRD6 IRD7 IRDS
0 0 Analyse found known density 0 1600 bpi PE
0 1 Default density, blank tape 1 3200 bpi PE
1 0 Default density, alien forma't/ 0 "800 bpi NR2
1 1 No assigned meaning o 1 6250 bpi GCR
TABLE 3.13 (b) FULL STATUS . BYTES, F10 to F17




3.14 CONDENSED STATUS BYTES |

Condensed status bytes C1 to C9 are almost 1dentxcal in content and functxon to analogous full status
bytes. . .

Condensed Full Oid
Status Byte Status Byte Status Byte
Cl ~ Fl . A
Cc2 .. ‘F2 B
C3 - F3 C .
C4 " F4 D
Cs Fs E
Cé6 F6 F
C7 (F7) G
C8 None -
I

C9 (F15)

The 9914 status bytes C1-to C9 are near equxvalents to sense bytes Atol f rom the older M4 Data
8900/9800/9903/9905 series of streamers. o

Note however that status bytes C7 and C9 are not a one-for-one copies of status bytes F7 and F15, these
bytes are outlined in the next sections and tabulated at the end of the outlines.
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3.14.1 Status Byte C7
Bit Name - Meaning
7 RWFAIL  As status byte F8, bit 7.
6 INCOMPLETE As status byte F7, bit 6.
5 REJECT As status byte F7, bit 7.
4 BLANK - As status byte F8, bit 4.
TAPE .
3 DENSITY As status byte F7, bit 3.
ERROR
2 EOT As status byte F7, bit 2.
1 FILE MARK As status byte F7, bit 1.
LAST B}.OCK ’
0 NOT  As status byte F8, bit 0.
WRITING

3.14.2 Status Byte C8
Bit .Name Meaning
7& 6 DENS SET X ' As status byte Fl4, bits 7 & 6.7
5-2 - -

1 DENSITY As status byte Fl4, bits 7 & 6.
MISMATCH

0 INTERFACE  As status byte F7, bit 0.
WRT PARITY

3.14.3 Status Byte C9
Bit Name Meaning

7&6 DENSITY As status byte F15, bits 7 and 6.

SELECTED
5 EOT As status byte F7, bit 5.
LIMIT
4 - As status byte F7, bit 4.

3 -0 DENSITIES As status byte F15, bits 3 to 0.
AVAILABLE
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READ DATA LINE IRD7 IRD6 IRDS5 1RD4 IRD3 IRD2 lﬁD1 IRDO
BYTE .
C1 - WRITE ERROR LOG 2°7 2%6 2”5 2%4 23 22 2 270
(total IHER & ICER) .
C2 - READ ERROR LOG 2*7 2%6 25 2% 2°3 242 , 2" 2°0
(IHER only)
C3 - DIAGNOSTIC PROGRAM - 276 2°5 2°4 2°3 2°2 . 2™ 2”0
NUMBER :
C4 - DIAGNOSTIC ERROR CODE 2*°7 2°6 275 2°4 23 272 2”1 270
or LOOP COUNT
C5 - TRACK IN ERROR TIE 7 TIE 6 TIE S TIE 4 TIE 3 TIE 2 TIE 1 TIE O
(PE only)
C6 - HARD ERROR COND 0 IDENT CER VPE SKEW MTE FALSE FALSE
(PE/GCR) (always) FOUND . POSTAMBLE PREAMBLE
C6 - HARD ERROR COND 1 - - - b LRCE CRCE VPE
(NRZ) (always)
C7 - SUPPLEMENT TO C6 RWFAIL INCOMPLETE REJECT BLANK DENSITY EOT FILE MARK NOT
TAPE ERROR LAST BLOCK WRITING
C8 - EXTRA STATUS DENS SET O DENS SET 1 - - - - DENSITY INTERFACE
(see byte F14) HIS!TIATCH WRT PARITY
€9 - DENSITIES DENSITY SELECTED €07 EARLY 6250 bpi 800 bpi '3200 bpf 1600 bpf
(see byte F15) LINIT Eor s (densities available)

i
S

-, TABLE 3.14

CONDENSED STATUS BYTES




CHAPTER 4 - SUB-ASSEMBLIES

CONTENTS

4.0 SCOPE OF CHAPTER 4

Page

4.1 SERVICE EQUIPMENT AND PROCEDURES
4.2 MAINS TRANSFORMER AND SWITCH

4.3 POWER SUPPLY BOARD

N A

4.4 SERVO CONTROL BOARD

45  CONTROLS AND INDICATORS

46 SUPPLY HUB ....

4.7 REEL MOTORS

4.8 TAPE PATH ASSEMBLY

4.9 TAPE CLEANER -

4.10 TAPE PATH ROLLERS

4,11 TENSION ARM ASSEMBLY

4.12 DATA CONTROL BOARD

4.13 ANALOGUE DATA PATHS BOARD
 4.14° DIGITAL DATA PATHS BOARD .....

4.1  SCSI BOARD

4.16 COOLING FAN ........

4.17 PERTEC CACHE INTERFACE BOARD

4.0 SCOPE OF CHAPTER 4

.....

This Chapter provides sufficient information to familiarise a service engineer with the streamer sub-
assemblies; each sub-assembly occupies its own section-and is divided into sub-sections under the titles:

Junction;

location;

checkout;
setting/re-calibration;
removal and replacement.

Fault finding procedures, system settings, and diagnostic aids are provided in Chapter 3.

Functional descriptions are provided in Chapter 2.

95 121797 (Issue | + Amdt 7)

Chapter 4

Page 1

.



4.1

4.1.1

4.1.2

SERVICE EQUIPMENT AND PROCEDURES
General Notes:

most screws used throughout the 9914 are UNC

for removal of some sub-assemblies it is necessary to cut the cable tie wrap. A fresh tie wrap
must be fitted after replacement has been effected

for removal of some sub-assemblies it is necessary to disconnect earth bonding straps. These
may appear to perform no electrical function, but they must be re-connected in order to :
maintain good protectxon against electro-stattc dtscharge

sub-assembly locations are xllustrated in Chapter 5.

ESD Precautions '

9914 sub-assemblies contain electronic components which use Metal Oxide Silicon (MOS) technology. .
Such components are-more:sensitive:to Electro Static Discharge (ESD) than the older bipolar. technology
components, and should be treated with specxal precautxons to avoxd damage and subsequent cxrcmt

failure.

Servicing personnel should be familiar with the general principles of ESD precautions, which are stated

next.

Anyone handling ESD sensitive components should avoid wearing Nylon clothing (cotton is
preferred), and stand on an anti-static mat

Anyone removing, handlmg, re-workxng, or replacmg ESD sensxtxve sub-assemblies should be
grounded by a conductive wrist strap.

Circuit boards should only be handled by their edges, be stored in antx static bags, and not be
allowed to slide over any surface.

-

. Freshly photocopied documents may have considerable static build-up, therefore they should

4.1.3.1

(a)

(b)

(c)
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not be introduced into board handling areas.

Electrical Servicing Equipment

Moving coil multimeter,

dc voltages from 100 mV fsd to 50 V fsd.
dc current from 100 mA to 10 A.

ac voltages from 5 V to 250 V.,

Dual trace oscilloscope,

bandwidth not less than dc to 50 MHz
time base 500 ns/cm - 0.1 s/cm

X10 and X1 probes.

Digital frequency counter,
up to 1 MHz.
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4.1.3.2 ° Mechanical Servicing Equipment
(a) Spring Balance (0-0.5 N, 0-1 Ib).
(b) Camera' Lens Cleaner (rubber bulb puffer).

(c) Sets of Allen Keys

(Imperial 1/16" to 1/4" AF, in 1/32" steps), preferably with a screwdriver handle,
3/32" must have screwdriver handle.

(d) Screwdrivers: flat small; flat medium; pozidrive 0, 1 and 2 points
(2 point should be 100 mm long).

(e) Potentiometer Adjustment Tool.

(f) Tape Path Cleaning Matenals
Freon TF, Arklone P, or Safeclean, and a lint- f ree cloth

(g) Supply Hub Height Setting Tool, T6009/14.
(h) Take-up Hub HeightﬁSetting Tool, T6007.

(i) Universal Hub Puller Tool, T6037.

4.1.3.3 Tapes

- (a) Work Tape. A good quality tape known to have no data ’drop-outs’. The tape should not

contain data of any consequence so as to be available for write checks/tests The supply reel
" must be fitted with a 'write enable’ ring.

(b) Master Alignment (Skew) Reference Tape.
IBM Reference 432640 (600 ft),
available from Pericomp.

(¢) Master Amplitude Reference Tape. IBM Reference 432152, °
available from Graham Magnetics.

(d) Length of tape (approximately 300 mm (12 in)), with loops, which will pass over rollers,
formed at each end using adhesive tape. -

s A
w

(e) A special tape, fitted with an EOT marker positioned 5 cm (2 in) from a BOT marker (NOT
back-coated tape).

(f) A good quality tape, free from edge damage and known to track correctly, to be used
exclusively for tape path checks/settings (see Section 4.13).

(g) Reel of adhesive reflective tape markers 6.5 x 25.4 mm (0.25 in x 1 in)
(eg as manufactured by 3M under the 'Scotch’ brand name).
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4.1.4 Settiixgs After FRU Replacement

If a major FRU is replaced, there may be checks or adjustments before full op

erational performance is
restored: ‘

Board replaced Checkout Adjustments
Servo Control Diagnostic program 04 None
Data Control Link options None

(Chapter 3)

NVR values (program 80)
Re-calibrate (program 74)
Configuration options
(Chapter 3)

Power cycle

Analogue Data Paths Re-calibrate - _Issu.el ‘boards only,
(Chapter 3) - ’ - reset the monostables
Digital Data Paths None None °
Power Supply Outputs None
(Section 4.3)
‘Switch facia -~ ~ None " None -
Tape Path assembly. Re-calibrate None
(Chapter 3)
Mother board None

None

TABLE 4.1.4 SETTINGS AFTER FRU REPLACEMENT

4.2 MAINS TRANSFORMER AND SWITCH

4.2.1 Fuanction

The mains transformer incorporates tapped input windings so that the specified range of input ac supply
voltages can be accommodated.

Secondary windings enable the Power Supply board to convert and regulate various dc voltages for
internal use.

The single-pole mains switch is connected into the primary of the mains supply to the mains
transformer; when set 'off”, it therefore disconnects the live line from the Mains Transformer.

4.2.2 Location

The mains transformer is located immediately to the left side of the card cage, at the rear of the
streamer.

The mains switch is located on the lower right of the front moulding, and is marked with '0’ & '1’
designations.
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4.2.3 Checkout

If there is no activity on the operator’s display, and no sound of the cooling fan running, with the 9914

switched ‘on’, the dc outputs from the Power Supply may be absent, suggesting that the mains fuse (FS1)
at the rear of the streamer may have blown or the mains supply has failed.

The transformer low voltage outputs appear at a 10-way socket (P1) on the Power Supply pcb in the base
of the streamer; these voltages at nominal mains input are tabulated in Table 4.2.3, no tolerances are
given because these outputs are likely to be either present or absent.

Between pins AC voltage
4and § 9.2
4and 6 9.2
7 and 8 36
2and 3 , 15 .

1 and 3 . 15

TABLE 4.2.3 MAINS TRANSFORMER VOLTAGES TO PSU
4.2.4 Setting

The only setting associated with the mains transformer is the input voltage selection.

Ensure that the‘input voltage selection setting is compatible with the site supply voltagé. Four ac
settings are possible, 100/120 V or 220/240 V, the input frequency may be between 48 and 62 Hz.

Note: when the 9914 is to be connected to a 110 V supply, use the 100 V input setting.

To change the voltage selection:

(i) Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914;

(ii) (see Figure 4.2.1) insert a flat-bladed (5 mm) screwdriver where illustrated and hinge the
panel open;

(ii1) withdraw the barrel-shaped voltage selector mechanism and re-insert with the new voltage
facing outwards, do not attempt to rotate the selector barrel in-situ; AN

(iv) withdraw the fuse holder and install the new fuse, rated as follows: S

for 100/120 V settings, FSI is a 4 A slow-blow fuse (eg Littelfuse type 313);

for 220/240 V settings, FS1 is a 2 A slow-blow fuse (eg Littelfuse type 313).

Notes regarding the supply and the supply cable:

(i) The moulded socket on the supply lead fits a chassis-mounted plug located at the rear of the
9914. A suitable 3-pin plug must be connected to the supply lead; 2-pin plugs are not suitable
because the earth wire must be 'grounded’ for safety reasons.

(i) The 9914 must not be connected to an I.T. mains system, which is defined as one where the
neutral line is held at a substantially different voltage to the earth line.
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(iii) The colour coding of the individual cables is:

LIVE
NEUTRAL
EARTH

. LIGNE

NEUTRE
TERRE

POSIT IV

NEGATIV

- ERDE

The wiring of US 3-pin plugs is:

LIVE (Brown) = Black (US)
NEUTRAL (Blue) = White (US)

Bleu
Vert/Jaune

Braun
Blau
Gelb/Grin

- flat gold pin
- flat silver pin

EARTH (Green/Yellow) __. = Green (US) - half-round gold pin

SCREWDORIVER

/ SLOT

VOLTAGE

CARRI ER
4

-

@
Q?/ /

FIGURE 4.2.1

4.2.5 Removal and Replacement

VYOLTAGE SELECTION

The mains transformer should be removed together with the voltage selection panel, as one complete

assembly. The removal procedure is:

(i) Unload and remove the reel of tape.
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(ii) Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914

,.4

(iii) If the 9914 is a desk-top model, note the connection of any earth bonding straps and remove
the covers to improve access and prevent damage to the paint finish.

(iv) Remove the card cage cover.

(v) Remove all cards from the card cage.

(vii) stconnect the lO-way socket (Pl) at the PSU and unthread the cableform back to the
transformer.

(viii) 'Remove the back penel of the 9914.

(ix) With the unit open, remove the left card cage fixing screws (at the front of the bulkhead);
ease out the combined transformer and input socket as one assembly.

(x) Remove the strengthemng bracket connecting the transformer to the base tray.

When replacmg the transformer assembly, reverse the removal procedure and check that the voltage
selection, FS! fuse ratxng (see Sectxon 4 2 4 - Settmg) and voltage label are correct for the mstallatxon.

If the streamer is a2 desk-top model take care to re-connect the earth bondmg straps from the covers, to
maintain good ESD performance.

After all the connections have been made, switch on and check that the dtsplay mdxcates OK after
several seconds; 1f otherwise, Section 3 details the possible fault indications.

The mains switch may removed without disturbing other components, the procedure is:

(i) Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914.

(ii) Raise the front moulding to its fullest extent (to near vertical), ensure that the safety catch on
the gas strut is engaged.

(iii) Remove the push-on connections at the mains switch, and push the switch retaining ears
inwards to release the switch.

When replacing the mains switch, CHECK THAT THE MAINS LEAD AT THE REAR OF THE 9914 IS
UNPLUGGED. Reverse the removal procedure, ensuring that the switch is inserted into the front
moulding with the '1’ legend towards the right side of the 9914 (ie the two connectors outermost).

4.3. POWER SUPPLY BOARD

4.3.1 Function

The ac Power Supply board accepts ac voltages from secondary side of the mains transformer and (using

a mixture of switching and linear regulation) generates all the internal dc voltages so that the pcb’s
recieve:

+48 V  unregulated
+24 V  +].5v semi-regulated

+12 V  +0.5V
+5V  -0+0.25V
-5V 0.2V
-6V 03V
2V 0.5V
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4.3.2 Location

The Power Supply board 1s mounted on spigots in the base tray, as illustrated in Chapter 5.

4.3.3 Checkout

When power is switched on, the existence of critical dc voltages is automatically’checked out by the

Servo Control processor; in the event of failure (other than +5 V) the POWER message appears on the
Cdisplay. .. .. o-a

When a go/no-go test of voltage levels is all that is required, it is only necessary to run dxagnostxc
program 73, which checks essential voltage levels, as outlined m Section 3.4.

If a precise check is needed, the voltages can be checked at the Power Supply board itself (see Chapter
2). x . .

The operator panel does not function (ie the display remains blank) if the +5V rail is not present, check

that the operator panel cable is plugged in. at the Servo Control board before testmg for the presence of
+5V at the Power Supply board. .

o
B
PN i e Sl T

'I‘he Power Supply f usesl are" shown in a component locatxon drawmg in Chapter 2

43.4 Setting

After replacemen; of the Power Supply board, run diagnostic program 73 to check the presence of the
internal dc rails. . ,

No output rail has any setting potentiometer or select-on-test component, where close regulation is
necessary, the design uses feedback circuits to maintain the required output voltage.

4.3.5 Removal and Replacement
Note: the Power Supply board should be treated as ESD sensitive, see Section 4.1.2. -
(i) Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914.

(ii) Raise the front moulding (anci deck casting) to it's full extent (almost verncal) ensure that the
safety catch on the gas strut is engaged. >

(iii) Release connectors as follows:
13-way (SK1) to the motherboard;
8-way (SK2) to the motherboard;
7-way flying lead to the Servo board PS8;
14-way flying lead to the Servo board P7;
10-way (P1) to the mains transformer;
the earth spade terminal near FSI.

(iv) Unscrew the 2 heatsink securing screws, release the Power Supply board by lifting it off the 3
locating spigots which secure it to the base tray.

When replacing the Power Supply, reverse the above removal procedure until all the connectors are in

place, then power up and check that the display indicates OK after a few seconds; if otherwise,
Section 3 details the possible fault indications.
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4.4 SERVO CONTROL BOARD

4.4.1 Function

The Servo Control board controls all tape motion, a circuit description appears in Chapter 2.

4.4.2 Location

The Servo Control board is mounted on spigots in the base tray, as illustrated in Chapter 5.

4.4.3 Checkout

A reasonable checkout of the Servo Control board involves loading a scratch tape to BOT and running
diagnostic program 04; this procedure assumes that other sub-assemblies (obviously including the

operator panel) are fully functional; but the Data Control, Analogue Data Paths, Digital Data Paths, and
pre-amplifier boards need not be installed or fully functional.

Diagnostic program 04 is an automatic: checkout of the servo performance, to pre-determined limits.

Diagnostic program 49 is a series of input stimuli which exercise the motor drive circuits while an
oscilloscope is used to examine the circuit response.

If the Servo Control board has not previously been installed in this machine, run diagnostic program 04
and, if it fails, run diagnostic program 49.

4.4.4 Setting

The Servo Control performance may be checked by running diagnostic program 49, there are no
adjustments in the servo control loops.

445 Removal and Replacexyn.éx»xt
Note: the Servo Control board is ESD sensitive, see Section 4.1.2 for handling precautions.
(i) Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914.

(ii) Raise the front moulding (and deck casting) to it’s full extent (almost vertical), ensure that the
safety catch on the gas strut is engaged.

(iii) Release connectors as follows:
30-way (P4) to the motherboard;
S5-way (P3) to the cooling fan;
5-way (P1) to the TU motor;
S-way (P2) to the SU motor;
7-way (P8) to the Power Supply board;
14-way (P7) to the Power Supply board;
38-way (P5) to the in-chute sensor board;
50-way (P6) to the operator panel.

(1v) Release the Servo Control board by lifting it off the 4 locating spigots which secure it to the
base tray.

When replacing the Servo Control board, reverse the above removal procedure until all the connectors are

in place, then power up and check that the display indicates OK after a few seconds; if otherwise,
Section 3 details the possible fault indications.
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4.5 CONTROLS AND INDICATORS

4.5.1 Function

The operator panel consists of a membrane panel mounted on the front face of the 9914 front mouldir(
and a set of LED displays which illuminate the legends from behind. The membrane panel includes five
switches (usually called 'buttons’) used by the operator to control the streamer, and the legends of the
four back-lit indicators which show permanent status to the operator. The 8-character display (which
shows temporary status messages to the operator) and illuminators for the back-lit status legends are

mounted on a common pcb, control and power for this pcb is derived from the Servo Control board.

The buttons and legends are laid out as shown in‘ Figure 4.5.1.

[ON LINE] ’ — WT EN
[(DIAG | F 26 E T@l ‘ EoT

LD/ONL | | RWD/UNL RESET DENSITY

tens units run/stop enter

-

FIGURE 4.5.1 OPERATOR PANEL BUTTONS AND INDICATORS

4.5.2 Location
The operator panel pcb is mounted behind the front moulding on the right hand side (as'iilu;trated in

Chapter 5) and connected to the Servo Control board by an 80 cm long, 50-way ribbon cable fixed at the
operator panel end and plug-in at the Servo Control board end.

4.5.3 Checkout

In order for the operator panel to function it must receive +5V from the Servo Control board, if the 8-

character display is blank with power switched on, the Power Supply may be faulty, refer to Section
4.3.3.

The 8-character display and the back-lit legends may be checked by running diagnostic program 72,
which illuminates all parts of the display panel in turn.

The control buttons can be checked out by invoking their functions and verifying the response (with a

known good Servo Control board installed) a recommended procedure is to follow Table 4.5.3 in
sequence.
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Function checked

" Action

Correct response

Power-on sequence,
DIAG legend

RESET button

DIAG button

‘tens’ & ’units’ buttons

‘run/stop’ button
& 8-char display
"enter’ button
Suspend diagnostic

Exit diagnostic mode

Switch on, wait for
a few seconds

Press R_ESE’I‘ twice
Press DIAG button
Momentarily depress
each button, until
'Test 72’ is displayed

Press 'run/stop’ once

Press ’enter’ once
Press 'run/stop’ once

Press DIAG once

DIAG legend flashes,
then display shows Testing

Display shows 'OK’

DIAG legend illuminates
(display shows Test 00)

Display increments,

once per depression

Display continuously scrolls.the
'quick brown fox’ message, and
illuminates each legend

Display shows 'Enter 72°

Display reverts to *Test 72°

'Display reverts to OK

Notes to Table 4.5.3:

TABLE 4.53 OPERATOR PANEL BUTTONS CHECKOUT

. dual-function buttons are only checked in one function, because interpretation of the input
takes place at the Servo Control board;

. functions shown in italics are not specifically operator panel functions, but are a necessary
step towards some test pre-condition;

-

. the Servo Control to operator panel signal paths are listed in Chapter 2;

. more detailed instructions for operating diagnostic programs is set out in the

4.5.4

9914 User/Diagnostic Manual.

Setting

There are no electrical or mechanical settings associated with the operator panel or the signals which

drive it.

4.5.5

Removal and Replacement

Note: the operator panel is ESD sensitive, see Section 4.1.2 for handling precautions.

(i) Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914.

(i1) Lift the front moulding, until the deck casting is raised to it's fullest extent (almost vertical),
ensure that the safety catch on the gas strut is engaged.
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(iii) Disconnect the cables on the operator panel pcb:
the N-way membrane panel;
the 4-way door solenoid connector;
the 2 spade connectors to the door micro-switch;
the 2 spade connectors to the lid micro-switch.

(iv) Disconnect the 50-way cable at P6 on the Servo Control board, free the cable from it’s
securing clips back to the operator panel.

(v) Remove the 2 nuts which secure the operator panel to the front moulding; note that one bolt is
part of the membrane panel.

(vi) Carefully remove the operator panel. Note: the control buttons remain in place, since they

form part of the membrane panel; remove a nut on the left of the front moulding to free the
membrane panel.

When replacing the operator panel, reverse the above removal procedure, noting that careful ahgnment of
the legend and the pcb is requxred Then check the operation of the panel.

46  SUPPLY HUB

4.6.1 Function

The supply hub incorporates three raised lobes which, with a reciprocating action at the start of the load
sequence, centralise the tape reel prior to clamping. The hub body contains the mechanism to achieve

that clamping when the hub lock arm is driven into contact with the striker plate by the reel clamp
solenoid. :

4.6.2 Lbcation

The supply hub is clamped onto the SU motor shaft, its domed 11.5 cm didmeter top face is visible in
the centre of the supply chamber.

4.6.3 Checkout

(a) Mechanical action

This procedure assumes correct action of the reel clamp solenoid.

(1) Remove the tape reel,
raise the tape path cover,
run diagnostic program 95,
run diagnostic program 45.

(i1) Check that when 'tens’ is pressed the hub solenoid is energised, this is evident from an audible
click, and the manual release tongue moving downwards.

(iii) Hold 'tens’ and slowly rotate the hub clockwise, the clamp arms should move smoothly
outwards (without tight spots) until over-centre. Release 'tens’ (the hub lock arm should
drop), rotate the hub anti-clockwise and check that the clamps remain at maximum radius.
Press 'tens’ (the hub lock arm should engage with the striker plate), rotate the hub anti-
clockwise and check that the clamps retract smoothly to the hub crown. Release 'tens’ and
check that the hub lock arm falls (audible click), the hub should now rotate freely.
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(b) Hub Height
Note: this procedure is only valid‘when an undistorted reel is used.

(i) Load a large undistorted reel of scratch tape and run diagnostic program 55 to confirm that
the tape runs smoothly over the first guide roller.

(ii) Wind the tape forward using diagnostic program 63, checking that the reel is not clamped
askew (if the reel is askew, unload it and re-load), then rewind. Remove the reel and check
for good tape packing; ideally this means equal spaces between the tape and each flange but in

practice if a piece of paper can be slipped between tape and flange on both sides then this is
acceptable.

4.6.4 Setting

There are no settings within the hub mechanism, if the tape reel is slipping then the clamp pads may be
dirty due to the cleaning procedure being overlooked, see the 9914 User/Diagnostic Manual.

The height of the spool ledge (ie the reel contact face) in relation the tape path.is adjustable as described
in the following paragraphs.

(a) Using the height setting tool.

This procedure uses the special supply hub height setting tool, T 6009, which compensates for variations

in the height of the motor shaft after assembly It comprises two parts (body and spacer) as illustrated
in Figure 4.6.4.1

PLUNGER

ToOL 80OOY

SPRING

FITS
OVER

TOCL SPACER 23,{2? '

CHECK SURFACE IS CLEAN
FOR A TRUE HEIGHT SETTING

FIGURE 4.6.4.1 SUPPLY HUB HEIGHT SETTING TOOL T6009

(1) Remove tape reel, set power off and raise the tape path cover.

(i1) Align the dot on the sloping outer edge of the hub with the slot on the front edge of the
streamer casting, insert the long 3/32 AF Allen Key, slacken the clamp screw (see Figure

4.6.5.1) and lift the hub off. If the hub does not readily lift off then see Section 4.6.5, which
describes the universal hub removal tool.
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(iii) Check that there is no debris on the motor insulating washer or the spacer part of tool T 6009

(otherwise the correct hub height will not be obtained). Place the spacer around the motor
shaft and resting on top of the motor washer.

(iv) Unlock the clamp screw on the body part of tool T 6009 to free the plunger (see Figure
4.6.4.1).

Place the tool body centrally over the spacer.

" Press the tool body down firmly on the spacer so that the plunger rises, hold in position while
tightening the clamp screw to set the plunger.

CAUTION: ENSURE THAT THE PLUNGER CLAMP SCREW IS NOT RESET UNTIL THE
HEIGHT SETTING PROCEDURE IS COMPLETE.

Lift the tool body away from the motor.

(v) Rotate the toggle rotor (see figure below) on the supply hub anti-clockwise (viewed from the
hub underside) to retract the clamp arms.

FIGURE 4.6.4.2 SUPPLY HUB TOGGLE (FROM UNDERSIDE)

(vi) Load the supply hub into the body of the tool (see Figure 4.6.4.3). Check that the hub is fully
located all around the edge of the tool to ensure a true height setting.

(vii) Rotate the toggle rotor clockwise until the mechanism goes over-centre, locking the tool body
onto the hub.

Check all around the tool body and supply hub to make certain that they are still in firm
contact with each other.

(viii) Place the tool and hub above the motor shaft. Align the spot on the hub to be nearest the
front face of the streamer (see Figure 4.6.4.3).
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(ix) Lower the tool and hub onto the motor drive shaft so that they just engage. Insert the long

Allen Key through the slot in the deck and fit it into the so¢ket head cap screw on the hub
clamp (see Figure 4.6.5.1).

CAUTION: ENSURE CAREFUL HANDLING OF THE TOOL DURING THE NEXT

PROCEDURE. THE PLUNGER SETTING AND HENCE THE HUB HEIGHT SETTING
MAY BECOME DISTURBED.

(x) Gently lower the tool body and supply hub, keeping the Allen Key engaged unul the tool
plunger rests on top of the motor shaft.

(xi) Tighten the hub clamp with the Allen Key, to 12 Ib-in torque.

KEZP IN LCCKED POSITION

SUPPLY HUB

- SOCKET HEAD CAP SCREW

CLAMP RING

INSERT ALLEN KEY THROUGH SLOT

FIGURE 4.6.4.3 FITTING THE SUPPLY HUB

(xi) To remove the tool body, depress reel clamp solenoid release lever (via an access hole in the
top of the deck casting, near the supply chamber).

Rotate the tool and hub anti-clockwise until the reel clamp arms have retracted. Lift the tool
body up and away from the supply hub.

The height of the supply hub should now be set at 24.51 +0.1 mm (spool ledge to top face of
motor).
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(b) By trial and error

(i) First use the procedur'e of Section 4.6.3 (b) to confirm that setting is necessary.
(ii) Unload and remove the reel of tape,

(vi)

95 121797 (Issue | + Amdt 6) Chapter 4

set power off and raise the tape path cover.

Place an undistorted empty 10 inch reel on the hub.

Examine the position of the reel flanges with respect to the first guide roller, to determine the
direction and magnitude of the height correction (rotate the reel).

Align the dot on the sloping outer edge of the hub to be nearest the front edge of the streamer
casting. '

Insert a long 3/32 AF Allen Key through the slot in the casting (as illustrated in Figure
4.6.5.1), slacken the clamp screw and reposition the hub.

Repeat these steps until the alignment appears to be correct.
Tighten the clamp screw, to 12 Ib-in torque.

CLAMP RING
——

SOCKET HEAD

DOT ON HUB

SHAFT OF
ALLEN KEY

FIGURE 4.6.5.1 LOCATION OF SUPPLY HUB CLAMP
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4.6.5 Removal and Replacement

The supply hub assembly is clamped onto the supply motor shaft by means of a ring clamp, access to
this using a long Allen key is illustrated in Figure 4.6.5.1.

(i) Remove tape reel, set power off and raise the tape path cover.

(ii) Align the dot on the sloping outer edge of the hub with the slot on the front edge of the

streamer casting, insert the long 3/32 AF Allen Key, slacken the clamp screw (see Figure
4.6.5.1) and lift the hub off.

If the hub does not readily lift off, the universal hub removal tool T 6037 should be used, as
illustrated in Figure 4.6.5.2.

EXTRACTOR SCREW

LOCATING
SCREWS

REEL CLAMP

FIGURE 4.6.5.2 UNIVERSAL HUB REMOVAL TOOL (SET FOR SUPPLY fIUB)

Check that the tool is configured for supply hub removal (see Figure 4.6.5.2)

(i) Adjust the large extractor screw fully anti-clockwise and the three pulling screws fully
clockwise.

(i1) Place the tool gently on top of the supply hub so that the three pulling screws drop into the
three reel clamp guides.

(iii) Rotate the tool clockwise until the pulling screws are pressed firmly against the reel clamp
guides. Adjust the screws anti-clockwise until they hold the tool firmly in position

(iv) Rotate the large extractor screw clockwise onto the motor shaft until the supply hub is lifted
free of the shaft.

The replacement procedure is identical to the final stages of the height setting procedure, described in
the later paragraphs of Section 4.6.4.
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4.7 REEL MOTORS

4.7.1 ‘ Function

nd TU hubs, set to the corred

The reel motors are fixed directly to the deck casting and carry the SU an
ol the direction and torque required to

height, on their shafts. Current is supplied to the motors to contr

Vewsaiw W

——

transport tape or hold it steady in 'stop lock’ mode.

4.7.2 Location

The reel motors are prominent cylindrical components below the deck casting, being about 100 mm
diameter by 150 mm long.

4.7.3 Checkout

There is no routine checkout of the reel motors, running diagnostic program 04 (auto servo checkout)

successfully is an indication of acceptable performance. There is no facility to inspect the brushes on
the Ametek motors.

4.7.4 - Setting

There is no mechanical setting for the reel motors, any error in hub height is corrected by the
procedures of Section 4.6.

4.7.5 Removal and Replacement

Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914 before commencing
, any motor removal or replacement

In order to remove either motor its lead must be unplugged from the Servo Control board and the

appropriate hub must be removed from the motor shaft. After replacing a motor, the hub height must
be reset.

When replacing a motor with a flat on the shaft, ensure the orientation of the shaft conforms
to Figure 4.7.

FLAT ON MOTOR SHAFT SPLIT OLIVE .~

SUPPLY MOTOR SHAFT

TAKE-UP MOTOR SHAFT

FIGURE 4.7 ORIENTATION OF MOTOR SHAFT
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4.8 TAPE PATH ASSEMBLY

4.8.1 Function

The tape path casting is the reference component of the tape path, it locates against the reference face
on the underside of the deck casting to carry:

. the read/write and erase head block;
. the tape cleaner;

. the two bollards

. the BOT/EOT sensors board;

. the ’in-chute’ Tx/Rx blocks;

. the pre-amplifier assembly;

. the tension arm assembly;

. the tacho assembly.

The height of these items with respect to the tape is controlled to give an accurate tape path w;th no
height adjustments. i .

4.8.2 Location

The tape path a.ssemiﬂy is an a;lixmixiium ca:sﬁng, iocated as “illustrated in.v Cliapter 5, against the reference
faces on the underside of the deck casting.

4.8.3 Checkout

Only severe mechanical damage can be expected to alter the orientation of the tape path with respect to
the three tape path mating faces.

The azimuth screw is set at the factory, to give the required skew performance. Diagnostic programs 82
and 83 have been allocated to verify the skew performance.

4.8.4 Setting
The tape path mechanics are not field adjustable.

The BOT and EOT sensors can be set up as follows.

(i) Select a reel of tape whxch has a highly reflective base (back-coated or dull-coated tapes are
not suitable);
(ii) with power on, load a tape by hand until the BOT marker is near the BO’I'/EOT bIock

(iii) raise the front moulding to its fullest extent (to near vertical), ensure that the safety catch on
the gas strut is engaged:

(iv) monitor IC34 pin 13 on the Servo Control board with a dc voltmeter;

(v) hold the reels so that the tension arm is centrally positioned and the BOT marker not opposite
its detector;

(vi) Check that the output is within the range 3.4 to 4.6 volts, adjusting R2 if necessary;

(vii) move the tape so the marker is opposite the detector block, check that the output is now less
than 300 mV;

(viii) attach an EOT marker a few inches before the BOT marker;

(ix) repeat (iii) to (vii) for the EOT circuit, monitoring IC34 pin 11 and adjusting R if necessary;
(x) remove the EOT marker;

(xi) remove the voltmeter, lower the deck casting, and load a tape to BOT to confirm correct
operation.
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4.8.5 Removal and Replacement

Note: the Tape Path assembly contains electronic circuit boards, and is ESD sensitive, see Section 4.1.2
for handling precautions.

Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914 before com

tape path removal or replacement.

Lift the front moulding, until the deck casting is raised to it's fullest extent (almost vertxcal) ensure that
the safety catch on the-gas strut is engaged.

Before removing the tape path assembly, release the attached cables:
(i) the 40-way cable to the Servo Control board;
(ii) the 40-way cable to the ADP board;
(iii) the 28-way cable to the ADP board;
(iv) the l14-way cable to the hub sensor pcb.

Attach some temporary covering (such as that supplied by the head manufacturer) to the recording

surface of the head, for additional protection while removal is in progress. Suitable covering could be a
piece of lint-free cloth secured in place by adhesive tape..

The tape path is fixed to the deck casting. by three screws, one at each end and one at mid-point, near

the 9914’s outer edge. While extracting the tape path assembly, stand on the right of the machine and be
extremely careful not to scrape the head face against the adjacent casting.

Replacement is essentially the reverse of removal; again being extremely careful not to scrape the head
face against the adjacent casting, and equally careful not to impact the rollers.

4.9 TAPE CLEANER

4.9.1 . Function

The tape cleaner presents a very sharp edge to the tape at an acute angle during forward tape motion,
any surface debris is thereby removed from the tape before it reaches the head.

4.9.2 Location

The tape cleaner is mounted on the head plate, near the head block, as illustrated in Chapter 5.

4.9.3 Checkout

WARNING: ONE EDGE OF THE SAPPHIRE CLEANER IS EXTREMELY SHARP; OBS%RVE
GREAT CARE.

The tape cleaner may be checked .by. visual examination, the edges should be straight and free from chips
if damage to the tape is to be avoided. Observation with the tape loaded will show a small tape
deflection of the tape by protrusion of the cleaner blade into the line of the tape.

The tape cleaner’s angle of attack and intrusion into the tape path are fixed by two locating pins.

4.9.4 Setting

No re-setting is required.
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4.9.5 Removal and Replacement

WARNING: ONE EDGE OF THE SAPPHIRE CLEANER IS EXTREMELY SHARP. HANDLE WITH
GREAT CARE.

Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914 before commencing
any tape cleaner removal or replacement.

The tape cleaner is removable by undoing its fixing screw under the head plate; take care not to undo
screws belonging to othér tape path components.

4.10 TAPE PATH ROLLERS

4.10.1 Function

The tape path rollers assist in transporting and guiding the tape along the tape path, they are precision
made rotating parts.

4.10.2 A Location

Three flanged rollers are used on the 9914, one near the exit from the supply chamber, one mounted on

the outer end of the tension arm and one at the entrance to the take-up chamber. The front and rear
rollers are identical.

4.10.3 Checkout

Ensure that the rollers run freely and smoothly on their bearings, show no excessive end float, have no
flange damage or roughness, and have clean smooth contact surfaces. If a bearing does not run smoothly

this is usually apparent when it is rotated slowly by hand (compare with another); when rotated fast a
rough bearing will cease to rotate immediately.

The height of each roller is manufactured to make a straight tape path. Load a tape which is free of
edge damage and examine the tape contact with the roller flanges while running diagnostic program 55,
light edge contact is normal but curling against a flange causes tape damage.

4.10.4 Setting

There is no setting procedure, if a roller is replaced with its own shim the straight tape p_at\h‘is retained.

4.10.5 Removal and Replacement

Set power off and UNPLUG THE MAINS LEAD AT THE REAR OF THE 9914 before commencing
any roller. removal or replacement.

Removal and replacement of the rollers in the SU and TU chambers is straightforward except that any
shims supplied with the replacement roller must be retained as part of the replacement roller assembly.

The roller at the outer end of the tension arm appears to be an integral part of the tension arm assembly

but may be replaced by moving the tension arm away from its rest position and using a bent tommy bar
to engage with the hole in the roller base.
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4.11 TENSION ARM ASSEMBLY

4.11.1 . Function

The tension arm assembly incorporates the arm itself together with a damping device and the position
sensing circuits Dt

cuits, including the ’limit’ flags and optical switch.
4.11.2  Location

The tension arm itself is visible above the deck casting; the damping mechanism and position sensor
circuits are below the deck casting.

4.11.3 Checkout

(a) Display check for arm position and limit

This procédure checks that the limit:flag and.position. data is correctly interpreted.by the Servo Control

processor. It is important that the position sensor emits zero output at centre travel and that the limits
are approximately equal.

.(i) Run diagnostic program 47, the 'LIMIT quantity in the indication may be ignored until step
(ii). The other three characters indicate the position sensor output; with the arm at rest they
should indicate about 80, at full travel they should indicate about 180. These are not rigid

limits outside which re-setting must be carried out, but may be regarded as an indication of
correct operation, the absolute limits are set out in (b) below.

(i) Check that when the arm is at either limit of travel, the indicated leading characters in the
"display are 'LIMIT", and as the arm is moved away from either “limit’ the "LIMIT’ disappears{

(b) Voltage check for arm position and limit

(1) Unload the tape and set power off; raise the deck casting to monitor the test points, as stated
(ensure that the safety catch on the gas strut is engaged). ’

(ii) On the tension arm board, monitor IC1.7. Set power on and check that the position sensor
generates approx +1.0 V (£0.2 V) relaxed, zero at mid-position and -1.0 V (0.2 V) at full
tension; the most important feature is zero volts at mid-travel. This level appears-on the Servo

Control board at the R64/C40 junction. Mid-travel is when the tension arm is pushed just
clear of the small hole in the casting.

(iii) On the Servo Control board, monitor IC34 pin 3 (or pin 4 - the gate output). Move the

tension arm and check that it goes low (limit detected) just before the mechanical limit of
travel, in both directions.

(c) Diagnostic test for arm response

Run diagnostic program 48 (tension arm response), as described in Section 3.4.

4.11.4 Setting

The most important parameter of the position sensor is that at mid-travel its output is zero, this

parameter is set during manufacture and does not vary during use. Should a circuit component be
replaced, the following notes are provided.

Monitor IC1.7 to examine the output voltage. The offset control R8 is provided to set the output to 0.0

Y when the tension arm is at mid-travel. The gain control R9 is provided to set the output to 1.0
(£0.2) V at the travel extremes.
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4.11.5 Removal and Replacement

The tension arm roller removal/replacement is described in Section 4.10. The electronic components are

not field-replaceable, because the position sensor is set up at the factory as part of the tape path
assembly.

4.12 DATA CONTROL BOARD

4.12.1 Function

The Data Control board supervises the data-related parts of all logic activity, it is described in Chapter
2. :

4.12.2 Location

The Control board is a plug-in printed circuit board which fits into the third slot in the card rack, as
illustrated in Chapter 5, using three dual 32-way connectors.

4.12.3 Checkout

-

Specific Data Control board faults are highlighted by rﬁessages on the 8”-cha>ra'cter display at the front of
the 9914, Section 3.3 sets out these messages.

A general checkout of the Data Control board involves running one or more of diagnostic programs 05

to 09, depending on the fault symptom(s). This procedure assumes that the operator panel and Servo
Control board are both fully functional.

4.12.4 Settmg

The Data Control board does not incorporate any potentiometers, parameter-settmg links, or switch
options.

The link near the lower right corner determines whether the line termination resistors are powered from
within the 9914 (as is usual) or from outside (as with daisy-chain systems).

The links LK1 and LK2 (near upper edge of the board) should always be fitted when the board is in
service.

The battery (which maintains the NVR contents when power is switched off) has a nominal life of 7
years, and a worst-case life of 5 years. It should be noted that if the **NVR message appears and

LD/ONL is pressed to re-load the NVR, the parameters loaded are default values, the operational: values
must be determined by re-calibration.

4.12.5 Removal and Replacement
Note 1: the Data Control board is ESD sensitive, see Section 4.1.2 for handling precautions.

Note 2: the Data Control and DDP boards are paired. Earlier p/n 121600 goes with 121700, while later

p/n 123638 goes with 123620. All drives will have been shipped with compatible pairs; the pairs should
not be mixed.

(a) Set power off and unplug the mains lead at the rear of the streamer;
(b) identify the Data Control board;

(c) disconnect any connectors which prevent the Data Control board being withdrawn;
(d) raise the two board extractors, simultaneously;
(e) lift the board straight out.
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If replacing the battery, ensure it is fitted with the positive side uppefmost (the "+ contact is marked on -

the pcb). If installing a new Data Control board, remove the insulating strip which is inserted under the
positive battery contact.

When replacing the board, ensure it is placed in the third slot and the edge connectors are correctly
aligned with the Mother board sockets before pushing the board fully home. No attempt should be mad¥

to insert the Data Control board in any but the third slot, because the all pcb’s have designated positions,
determined by the edge connectors.

(i) Set power on and allow the power-on diagnostics to run,

the **NVR message may appear, if so press LD/ONL to by-pass this indication;
the **DN1 message may appear next, if so press LD/ONL to by-pass this indication.
If the 9914 loading door is open, 'Ready’ should be displayed,

if the 9914 loading door is closed, LOCATING should be displayed, press RESET once to halt
the loading attempt and once again to open the door.

(i) Run program 95 and enter the serv1ce key
Run program 80.

(iii) Power cycle the 9914.
Load a standard amplitude tape to BOT

Leave the 9914 powered on for 15 minutes, to allow the small signal circuits to stabilise.

(iv) Run program 95 and enter the service key.
Run diagnostic program 74 to re-calibrate the 9914.

(v) Set power off, wait a few seconds and set power on again. Allow the power-on diagnostics to
run, there should be no error message.

(vi) Load a scratch tape to BOT.
Run diagnostic program 01.

4.13 ANALOGUE DATA PATHS BOARD

4.13.1 Function

The Analogue Data Paths (ADP) board handles the analogue tape data, it is described in Chapter 2.
4.13.2 Location

The Analogue Data Paths board is a plug~in printed circuit board which fits in the first (ie the front)
slot in the card rack, using two dual 32-way connectors.

4.13.3 Checkout

A checkout of the ADP board involves running diagnostic program 07; this procedure assumes that other
boards are fully functional.

4.13.4 Setting

The ADP board has no potentiometers, links, or switches.

Any parameter setting is achieved
electronically by signals from the Data Control board.
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4.13.5 ‘"Removal and Replacement

Note: the ADP board is ESD sensitive, see Section 4.1.2 for handling precautions.

(a) Set power off and unplug the mains lead at the rear of the streamer;
~ (b) identify the ADP board;

(c) disconnect the IDC connectors to the pre-amplifier and Servo Control boards;
(d) raise the two board extractors, simultaneously;
(e) lift the board straight out.

When replacing the board, reverse the removal procedure, ensuring that the ADP board is inserted in the

first slot and the edge connectors are correctly aligned with the Mother board sockets before pushing the
board fully home.

No attempt should be made to insert the ADP board in any but the first slot, because its position is
mechanically determined by its connectors.

After ADP board replacement, the:9914 must be re-calibrated using diagnostic program 74 before being
returned to on-line use.

4.14 DIGITAL DATA PATHS BOARD

4.14.1 Function

The Digital Data Paths (DDP) board decodes the Pertec interface commands and executes the digital data
processing associated with all recording densities.

A functional description appears in Chapter 2.

4.14.2 Location

The DDP board is a plug-in printed circuit board which fits into the second slot in the card rack, as
illustrated in Chapter 5.

-~

4.14.3 Checkout

A checkout of the DDP board involves running one or more of diagnostic programs 05 to 09 this
procedure assumes that other boards are fully functional.

- N
R .
R .

4.14.4 Setting

The DDP board contains the nine potentiometers which are set up at the factory to optimise the capture
performance of the phase lock loop for each data channel. The re-setting of these pots is not required,
if the PLL chips are replaced, re-setting of the pots requires base-station type facilities.
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4.14.5 Removal and Replacement
Note 1: the DDP board is ESD sensitive, see Section 4.1.2 for handling precautions.

Note 2: the DDP and Data Control boards are paired. Earlier p/n 121700 goes with 121600, while later'

p/n 123620 goes with 123638. All drives will have been shipped with compatible pairs; the pairs should
not be mixed.

(a) Set power off and unplug the mains lead at the rear of the streamer;
(b) identify the DDP board;

(c) disconnect any connectors which prevent free withdrawal of the DDP board;
(d) raise the two board extractors, simultaneously;
(e) lift the board straight out.

When replacing the board, reverse the removal procedure, ensuring that the edge connectors are correctly
aligned with the Mother board socket before pushing the board fully home.

No attempt should be made to insert the DDP board in any but the second slot, because its position is
mechanically determined by its connectors.

4.15 SCSI BOARD

4.15.1 Function

The SCSI board handles the SCSI interface commands, it is described in Chapter 2.

4.15.2 Location

The SCSI board is a plug-in printed circuit board which fits in the rearmost slot in the card rack and
carries a connector for the SCSI signals to/from the host computer.

4.15.3 Checkout

A checkout of the SCSI board is automatically carried out when power is applied to the 9914. At other
times its status can be interrogated by the SCSI 'request status’ command.

4.15.4 Setting

~
S

The SCSI board contains slide switches and links which are set according to the customei's"sy‘stem, as set

out in the SCSI User Manual. Alternatively the 9914’s NVR may be configured to hold these options, as
decribed in Section 3 under 'Configurable Options’.

4.15.5 Removal and Replacement
Note: the SCSI board is ESD sensitive, see Section 4.1.2 for handling precautions.

No attempt should be made to remove or replace the interface connector while power is still applied to
the 9914,

(a) Set power off and unplug the mains lead at the rear of the streamer;
(b) identify the SCSI board;

(c) disconnect the SCSI interface connector;
(d) raise the two board extractors, simultaneously;
(e) lift the board straight out.
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CONTENTS Page
5.1 SCOPE OF CHAPTER 5 . eeeessrteeeesssetessteisataeas st te s ta st se st s et e aesnnaatas I
5.2 SUB-ASSEMBLY LOCATIONS S . R |
5.3 AVAILABLE SPARES ......oiiittencttinnnntesstnsesssesscsssasssessssansssssssaes 8
5.1 SCOPE OF CHAPTER §

Section 5.2 contains two-dimensional drawings to aid the location of sub-assemblies, Chapter 6 contains
more detailed technical illustrations which include the related fixings.

Section 5.3 lists the available spares.

5.2 SUB-ASSEMBLY LOCATIONS

Section 5.2 consists of several figures which enable the location and identification of mechanical and
electronic sub-assemblies.
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5.3 AVAILABLE SPARES

CONTENTS Page
5.3;1 TNEFOAUCLION ceiieiecieeiieeeeeeeiateernretereeeiensensesneesseaeaseseassseseesssssseassesnssanasansesaenes 8
5.3.2 MajJOr SPAres LISt ... ereeceiiceieecetieeeceesreaeeeeieeesseneeeaessnneseescmnessaessssssnnsances | B
5.3.3 SUDbSIAIATY SPAres LISt ceeeeeeiieeiiiiieeieiieeiiiitiiieeeeeeeseeeeesesesesasesasessasessnsesssnssensas 9

5.3.1 Introduction

The available spares list includes items which are recommended spares, applicable to individual sites

where the 9914 is in use. The complete available spares list is considered applicable to base stations
which service many streamers.

The electronic assembly Parts List (PL) number is given for each individual part as well as the system

tested spares number. A ‘system tested.spare is a. part which has been tested as functional in a system
configuration. :
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2 Major Spares List

o Parts list ‘ System tested
Spare description number spares number
Tape Path Assembly 121736 95 121736 00
Supply Hub Assemb& 109767 95. 109767 08
Hub Sensor pcb 120920 95 120920 00
Hub Lock Assembly 121722 95 121722 00
Reel Motor Assembly 121721 95 121721 00
Cooling Fan Assembly 121908 95 121908 01
Loading Fan Motor Assembly 121723 95 121723 00
Analogue Data Paths board 121710 95 121710 00
Data Control board (later) 123638 95 123638 00
( pairs with next item)

Digital Data Paths board 123620 95 123620 00
Servo Control board 121050 95 121050 00
Power Supply board 121590 95 121590 00
Switch Fascia pcb 121160 95 121160 00
Door Solenoid Assembly 121906 95 121906 00
SCSI board (512K Single-ended) 123510 95 123510 00
SCSI board (512K Differential) 123511 95 123511 00
Pertec Cache Interface board (512K) 123702 95 123702 00 N
Fuse Kit 95 121851 00
Door micro-switch QS22821 - 95 228210.00
Mains Switch QS24004 95 240040 00
Data Control board (early) 121600 95 121600 00
{ pairs with next item)

Digital Data Paths board 121700 95 121700 00
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533 Subsidiary Spares List
.. Parts list System tested

Spare description number spares number Notes
Front/Rear Roller 123240 95 123240 00 TPA
Tension Arm Roller 123910 95 123910 00 TPA
Tape Cleaner Assembly 119287 95 119287 00 TPA
In Chute Sensor pcb 120860 95 120860 00 TPA
Tension Arm pcb 121010 95 121010 00 TPA
Head Amplifier pcb 121884 95 121884 00 TPA
EOT/BOT pcb 120910 95 120910 00 TPA
Tension Spring IS13338 95 133380 00 TPA
Battery 1S13327 95 133270 00 DC
(board 121600 only)

Notes:

TPA = part included in Tape Path Assembly.

DC = part included in Data Control board.
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6.1 SCOPE OF CHAPTER 6

The Illustrated Parts Lists provide a rapid visual and part number reference to all field replaceable units
(FRU’s) - and attaching hardware - which are listed as major spares in Section 5.

6.2 JSING THE ILLUSTRATIONS

Each illustration has nu'mbered callouts; each number represents the associated FRU or attaching
hardware. The text on the following (facing) page contains:

. Figure reference number;

0! onwards for the replaceable part,

10 onwards for any attaching hardware.
. Part number

. Description

. Quantity
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Abbreviations

The following abbreviations are used, particularly when describing screws.

Teneral format: SCR, Head type, Size, Thread pitch x length, Material and/or plating

SCR Screw
SCR-LOC Screw - self-locking type
ASH Allen Socket Head,
also called *hex wrench’
CSK Countersunk head
FHS Flat Head Screw
PAN Pan-head - ie a domed head
POZ Pozidriv-style screwdriver recess
THR-FM Thread Forming Screw (Self Tapping)
UNC Unified coarse thread
6-32x3/8 Size, thread pitch & length
BO Black Oxidised
HTST High Tensile Steel
MS Mild Steel
ZP Zinc Plated
HEX ' Hexagonal
BC Beryllium Copper
CRI Crinkle
FSTNR Fastener
IT Internal Teeth
M Metric size
MTG Mounting
WAS Washer
SHP Shakeproof
SC Single Coil
UN Unified (washer),

to fit corresponding screw size

95 121797 (Issue 1 + Amdt 7) Chapter 6 Page 3
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Figure ref. Part Number

0l . 95 121736 xx

Description

Tape Path Aséembly

...............................................

Attaching Hardware:
Figure ref. Part Number

10 95 041065 xx

.......................................................................................................................................................
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Description

' SCR, POZ PAN 8-32UNCx5/8

.......................................................................................................................................................
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Figure ref. Part Number Description Qty

01 . 95123240 xx . Front Roller 1
01 95 123240 xx Rear Roller 1
02 95 123910 xx Tension Arm Roller 1
03 95 119287 xx Tape Cleaner 1

......................................................

Attaching Hardware:

Figure ref. Part Number ' Description Qty
10 95 041591 xx SCR, ASH 6-32x1/2 HTST 2
11 95 041346 xx WAS, CRI, 6UN, BC ZP 2
12 95 041057 xx SCR, POS PAN, 6-32UNCx5/3 1
13 95 041662 xx WAS, SHP, 6UN IT N
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FIGURE 6.2.3 SUPPLY HUB ASSEMBLY
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Figure ref. Part Number Description Qty

ol . 95109767 xx Supply Hub Assembly 1
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FIGURE 6.2.4 HUB SENSOR PCB
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Figure ref. Part Number Descriptidn Qty

01 . 95120920 xx Hub Sensor pcb !

.............

Attaching Hardware:
Figure ref. —  Part Number Description Qty

10 95 041053 xx SCR, POZ PAN, 6-32UNCx5/16 1

..........................................................................

95 121797 (Issue 1 + Amdf 7 Chapter 6 Page 11



FIGURE 6.2.5 HUB LOCK A;SSEMBLY
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Figure ref. Part Number Description Qty

0l 95121722 xx Hub Lock Assembly 1

L T T T T P Y LYY Y

Attaching Hardware:
Figure ref. Part Number Description Qty

10 95 041053 xx SCR, POZ PAN, 6-32UNCx5/16 2

..................................................................
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Figure ref. Part Number Description Qty
01 .95 121721 xx Reel Motor Assembly 1
Attaching Hardware:
Figure ref. Part Number ‘ Description Qty
10 95 041623 xx SCR, POZ CSK, 8-32UNCx3/4 4
11 95 103948 xx BUSH, MOTOR 4

...........................................................
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FIGURE 6.2.7 TAKE-UP REEL MOTOR ASSEMBLY
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Figure ref. Part Number Description Qty

] 95121721 xx ) Reel Motor Assembly 1

...............................................................

Assembly fixing screws are accessed by removing the take-up hub assembly.

Attaching Hardware:

- Figure ref. Part Number ' Description Qty
10 95 041623 xx SCR, POZ CSK, 8-32UNCx3/4 4
11 95 103948 xx BUSH, MOTOR 4

.......................................................................................................................................................
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FIGURE 6.2.8 COOLING FAN ASSEMBLY
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Figure ref. Part Number Description Qty
01 . 95121908 xx Cooling Fan Assembly 1
Attaching Hardware:
Figure ref. Part Number Description ~ Qty
10 95 040967 xx SCR, POZ PAN, 6-32UNCx]1.5 4
11 95 041662 xx WAS, SHP, 6UN, IT 1

.......................................................................................................................................................
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FIGURE 6.2.9 LOADING FAN ASSEMBLY

Page 20

Chapter 6

95 121797 (Issue | + Amdt 7)



Figure ref. Part Number Description Qty

01 . 95121723 xx Loading Fan Motor Assembly 1

........................

..................................

....................

Attaching Hardware:

Figure ref. Part Number A Description Qty

10 95121852 xx  MOTOR MOUNT MOULDING 1
11 95 040086 xx SCR, POZ PAN, M3.5, MS ZP 3
12 95 041710 xx SCR, THR-FM, 4x1/2 3
13 95 062027 xx FAN WHEEL, ALUMINIUM 1
14 95 121811 xx FAN CASING MOULDING 1
s 95 041067 xx SCR, POZ PAN, 8-32UNCxl1/2 3
16 95 041596 xx WAS, 8-32UNC, SHP, IT 5
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Figure ref. Part Number

Description Qty
01 ) 95 121590 xx ‘ Power Supply board 1
Attaching Hardware:
Figure ref. Part Number Description Qty
10 95 041362 xx WAS, SPR, SC, 6UN, MS ZP 2
11 95 041478 xx WAS, 6UN, MS ZP 2
12 95 041057 xx SCR, POS PAN, 6-32UNCx5/8 2

................................................

.......................................................................

95 121797 (Issue 1 + Amdt 8) Chapter 6 Page 23



FIGURE 6.2.11 SERVO CONTROL BOARD
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Figure ref. Part Number Description Qty

0l . 95 121050 xx - Servo ControlA board 1

.......................................................................................................................................................
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FIGURE 6.2.12 DATA CONTROL BOARD
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Figure ref. Part Number Description Qty

0l . 95 123838 xx . Data Controi board 1

..........................................................................................................
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FIGURE 6.2.13 ANALOGUE DATA PATHS BOARD
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Figure ref. Part Number Description Qty

01 . 95121710 xx Analogue Data Paths board 1

..................................................................
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FIGURE 6.2.15 SCSI (OR PCI) BOARD
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Figure ref. Part Number Description Qty

0l . 95 123620 xx Digital Data Paths board 1
’ (42/125 ips tape speeds)
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Figure ref. Part Number Descriptian Qt

=R Y
01 . 95123510 xx . SCSI board 1
: Single-ended
01 95 123511 xx SCSI board _ 1
Differential
01 95 123702 xx PCI board (512K) 1
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FIGURE 6.2.16 SWITCH FASC'IA BOARD
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Figure ref. Part Number

01 . 95121160 xx

..........

Description

Switch Fascia pcb

Attaching Hardware:

Description

WAS, 6UN, LARGE, MS ZP

----- .

.Figure ref. Part Number
10 95 041361 xx
11 95 041662 xx
12 95 041347 xx
13 95 04i596 XX
14 95 041065 xx

.................

.................

......

......

.........................

............................

.........

................

....................

....................

....................

.......................................................................................................................................................
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FIGURE 6.2.17 DOOR SOLENOiD ASSEMBLY
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Figure ref. Part Number

Description Qty
01 . 95121906 xx . Door Solenoid Assembly 1
Attaching Hardware:
Figure ref. Part Number Description Qty
10 95 123413 xx ~ SOLENOID MTG i’LATE 1
11 95 123199 xx DOOR LOCK ARM 1
12 . 95 123201 xx PIVOT WAS, DOOR ARM 1
13 95 041601 xx WAS, CRI, 8UN, BC ZP 2
14 95 041067 xx SCR, POZ PAN, 8-32UNCx1/2 1
15 95 123574 xx 0V LOOM 3
16 95 041065 xx SCR, POZ PAN 8-32UNCx5/8 ) 'li\ N
17 95 041596 xx WAS, 8-32UNC, SHP, IT 1

.......................................................................................................................................................
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FIGURE 6.2.18 TAPE PATH COVER MICROSWITCH
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Figure ref. Part Number Description Qty

01 . 95 240040 xx Tape Path Cover Micro-switch 1
Attaching Hardware:

- Figure ref. Part Number Description Qty
10 95 121881 xx NUT PLATE 1
11 95 040552 xx WAS, M2.5, MS ZP 2
12 95 041416 xx WAS, SC, 2UN 2
13 95 041359 xx SCR, POZ PAN, 2-56UNCx1/2 2

.......................................................................................................................................................
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Figure ref. Part Number Description Qty

01 - 95 123056 xx - Mains Switch Assembly 1
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FIGURE 6.2.20 TAPE PATH COVER
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Figure ref. Part Number

01 . 95 121697 xx

................................

Attached Hardware:
Figure ref. Part Number

10 95 020367 xx

..................................................................

.......................................................................................................................................................

ssue 1 + Amdt 8)

................................

Description

Tape Path Cover

Description

THUMB SCREW FASTENER

......................

Chapter 6
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APPENDIX A - DATA ENCODING

Al NRZ density

NRZ data encoding requires that a 1 bit is recorded as a change of magnetisation polarity, thus the
~hannel frequency of flux changes can vary from zero to the maximum data rate.

The processing of NRZ write data involves the Write Encoder circuits compiling the CRC and LRC

characters, adding them to the data stream into the PE/NRZ Encode circuit where the data is converted
to NRZ format and sent to the ADP board.

The format of NRZ data on the tape is illustrated in Figure Al.l.

CHANNEL NUMBER |< BLOCK >| < BLOCK ...

. \\\\55 4 10101 0101 en
6 01010.. 1010 . ..

. 0 10101.. 0101 .ee
. 1 01010.. 1010 . . eee
. 2 10101.. 0101 . . eee
. p 01010. .1010 . eee
. 3 10101 ..0101 . .ee
. 8OT 7 01010 1010 . .
. 5 10101 0101 . . vee

7
|< 1.7 in min >] < DATA >| <4 Rows>|<4 Rows>|

: |< BOT GAP >| See text |CRC Char |< 1BG >|

LRC Char

WRITE POWER-ON

REFERENCE EDGE
CHARACTER

FIGURE A.l.I NRZ TAPE FORMAT

For IBM compatibility, 9-track NRZ Drives must record at 800 bpi with the format shown above. At

the end of each data block (not Tape Marks) a character is written to tape for possible recpvery of single
track errors. This character is termed the Cyclic Redundancy Check character (CRC). ‘A Longitudinal
Redundancy Check character (LRC) follows, providing an even total of flux changes (data bits) along
each track, for every block. There are upper and lower limits to the number of bytes in a block.

For data interchange, the length of erased tape in the region of BOT must comply with the limits in the
illustration above, the BOT gap should be within the limits 76 mm (3.0 in) to 7.6 m (25 ft).

When writing data from BOT, the Write Control circuit is set up to record the BOT gap before
commencing to write the first data block.

When an NRZ file mark is required (ie the Write File Mark command has been received across the

interface by the Control board), the NRZ/PE Encoding circuit is commanded to write the file mark to
tape. ,
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The format of an NRZ file mark is illustrated in Figure Al.2.

6 1 1
0
1
2
[
31 1
71 1
5

|< 8 Rows >| .

FIGURE A.1.2 NRZ FILE MARK FORMAT

Further detailed information on NRZ recording may be obtained from the relevant specifications; ANSI
X3.22, or ECMA-62. '

A2 PE/DPE densities

PE data encoding requires that a data 1 bit is recorded as a change of magnetisation polarity in one
direction, while a 0 bit is defined as a change in the opposite direction. Thus for consecutive identical
bits, there has to be an additional change of polarity (a phase flux transition) half-way between the
nominal bit times (data flux transitions). For PE data (at a density of 1600 bpi), the number of flux
changes per inch (fci), will be a maximum of 3200 fci and a minimum of 1600 fci.

The processing of PE write data involves the Write Encoder circuit compiling the preamble characters in
advance of processing the data characters, compiling the postamble characters after the data, adding them

to the data stream into the PE/NRZ Encode circuit which is switched to encode the data to PE format
before sending it to the ADP board. '

The format of PE data on the tape is illustrated in Figure A2.1.

CHANNEL NUMBER I< BLOCK

. |< BLOCK ...

\\\\534 000......... 000110101.............. 01011000........ 000 000...
6 000......... 000101010...ccuveennnes 10101000........ 000 000...

0 000......... 000110101....ccevuenenn 01011000........ 0Qo 000... ~

1 000......... 000101010.....cecevunen 10101000........ 000 000...4
2 000..cceeennn 000110101 .cccencacanas 01011000........ 000 000...
10101010101010101010 P 000......... 000101010....ccevunnnnn 10101000........ 000 000...
3 o000......... 000110101.............. 01011000........ 000 000...
BOT 7 000......... 000101010......cvuunnns 10101000........ 000 000...
S 000......... 000110101....ccvvnnnnn. 01011000........ 000 000Q...
|< 1.7 in min >| |< PREAMBLE >| |< POSTAMBLE > |
|<3 in min >| I< DATA >| |< 18G >|

IDENT BURST

REFERENCE EDGE
(alt 1's & 0's)

FIGURE A.2.1 PE TAPE FORMAT

Each data block must be preceded by a preamble - nominally 40 zeros followed by an 'all-ones’ byte ani
completed by a postamble consisting of 'all-ones’ byte followed by 40 zeros. This allows for
synchronisation of read circuits during either forward or reverse tape motion.
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The PE identification burst over the BOT tab should extend from 43 mm (1.7 in) before the trailing edge
of BOT to beyond the trailing edge of BOT. A minimum length of 12.7 mm (0.5 in) of erased tape must
follow the ident burst, and the first block must be written at least 76 mm (3.0 in) from the trailing edge

of the BOT tab. The initial gap (IG) should be within the limits of 76 mm (3.0 in) to 7.6 m (25 ft).

When writing data from BOT, the Write Control circuit is set up to record the initial gap before
;ommencing to write the first data block.

The format of a PE File Mark is illustrated in Figure A2.2. For tape interchangeability, M4 Data
practice is to write 40 characters in a file mark. The file mark must be preceded by at least 0.5 in of

erased tape, and is frequently preceded by a 3.5 in of erased tape; an IBG of at least 0.5 in must follow
a file mark.

00000000000000000000060000000000060000000

ooooooooooooooooooooooooooooooooooooooooo

----------------------------------------

[VENEVR,- RN - 0
(=]
(=3
[=]
o
o
o
o
o
o
o
o
(=3
o
o
o
o
o
(=4
(=]
[=]
[=]
o
[=1
Q
o
[=]
(=]
[=]
o
o
Q
[=]
o
(=]
[=]
[=]
o
o
o
(=]

oooooooooooooooooooooooooooooooooooooooo

< (typically) 40 bytes >|
FIGURE A.2.2 PE FILE MARK FORMAT

Intérchange specifications allow for variations on this format, M<¢ Data practice is to write:

channels 1', 3and 4 dc-eraéed,
channels 2, 6 and 7 all-zero bits,
channels P, 0 and 5 dc-erased.

A possible variation is:

channels P, 0 and 5 may be dc-erased or all-zero bits (in any combinatfon),
the length of the file mark may vary from 32 to 128 characters.

Further detailed information on 1600 bpi PE recording may be ob
ANSI X3.39, or ECMA-62; there is no formal specification for 32

tained from the relevant specifications;
0 :

bpi PE recording. -, -
A3 GCR density

Group Coded Recording (GCR) uses the 'non return to zero’ method of writing to tape; where a | bit is
defined as a change of magnetisation polarity in one direction, and a 0 bit is defined as the absence of a
polarity change. Unlike NRZ however, there is a restriction that there cannot be more than two
consecutive zeros in one row (ie channel) - this is 'run length limited’ code.

In order to ensure no more than two consecutive zero bits together the incoming data is processed by

GCR principles which enable powerful error correction, in fact data can be recovered from a GCR tape
when two tracks have completely dropped out.
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Incommg data may be regarded as being handled in the following sequence:

(i) each group of seven bytes from the interface are used to compute an Error Correction Code

(i)

(iii
(iv

(vii

(viii)

(ECC) byte, then the resulting eight byte data group is split into two four byte subgroups;
each four byte subgroup is encoded into a five byte group, parity is added (the group is now

bits wide). This 10 X 9 group is termed a 'storage group’, further storage groups are compil
until there are no more complete seven-byte input groups available;
) a special five byte 'endmark subgroup is added;

group-by-seven operation;

in parallel with stage (i), a

) preamble and postamble subgroups are added;

a data block.

*CRC subgroup’ is compiled from the interface data;

) a 'residual subgroup’ of 10 x 9 bytes is made up, including the remaining bytes from the

v)

the data is written to tape, the whole assembly (including preamble and postamble) constitutes

Stage (i) is implemented by the Write Encoder circuit, stage (ii) is implemented by the 4-5 Conversion

circuit, (stages (iii) & (iv) are essentially a repeat of (i) and (ii)). The CRC subgroup is implemented in
the Write Encoder circuit.

In addition to the above encoding, a special 'resync burst’ is written to tape every 158 data storage
groups.

The format of GCR data on the tape is illustrated in Figure A3.1, beginning with the data block itself.
Note that the gaps between subgroups are inserted for clarity and do not exist on tape.

<

DATA BLOCK

>
< DATA , END RESIDUAL < CRC >| |< POSTAMBLE ...
...PREAMBLE >| GROUPS MARK GROUP GROUP MARK2
4 ...00111' XXXXX XXXXX . . o « XXXXX XXXXX' 111N XXXXX  XXXXX XXXXX XXXXX 11100 .........
6 ...00111 XXXXX XXXXX....XXXXX XXXXX 11111  XXXXX XXXXX  XXXXX XXXX 11100 .........
0 L.00111 X0OXX XXX, .. J0XXX XXXXX 11111 XXXXX  XXXXX XXXXX  XXXXX 11100 .........
1 ...00111  XXXXX XXX, ...X00000 XXXXX 11111 XXXXX  XXXXX XXXXX  XXXXX 11100. .........
2 ...00111 XXXXX XXXXX....XXXXX XXXXX 11111 XXXXX  XXXXX XXXXX  XXXXX 11100 ....... .o
P ...00111 ppppp ppPPP  pPPPP peepp 11111 pppopp ppppP PPPPP Ppppp 11100 .....
3 L..00111 XXXXX  XXXXX. ... XXXXX  XXXXX 11111 XXXXX  XXXXX XXXXX  XXXXX 11100 .........
7 ...007T11 XXXXX  XXXXX....XXXXX  XXXXX 11111 XXXXX  XXXXX XXXXX XXXXX 11100 .........
S ...00111 XXXXX XXXXX....XXXXX XXXXX 11111 XXXXX XXXXX  XXXXX XXXXX 11100 .........
FIGURE A.3.1 GCR DATA BLOCK

The tape format of preamble and postamble is illustrated in Figure A3.2, each data block begins with a
preamble and ends with a postamble which is a near mirror image of preamble to allow for
synchronisation of read circuits (using the 14 all 1's subgroups) during either forward or reverse tape
motion. The last character of postamble is an LRC of the entire data block.

<

PREAMBLE

>| DATA |< POSTAMBLE >|

TERM1 SEC2  |< 14 ALL 1's SG's>| MARK1 MARK2 |< 14 ALL 1's SG's>| SEC2  TERM2

4 10101 O1111 1111t....... ..o11111 00111 ......... 11100 11111, aaan. 11111 11110 1010X
6 10101 01111 M1M1.......... 11111 00111 ......... 11100 11111, ........11111 11110 1010X
0 10101 01111 11111.......... 11111 00111 ......... 11100 t11111.......... 11111 11110 1010X
1 10101 01111 11111....en.... 11111 00111 L........ 11100 11111.......... 11111 11110 1010X
2 10101 01111 11111.......... 11111 00111 ......... 11100 1M1111.......... 11111 11110 1010X
P 10101 01111 11111.......... 11111 00111 ......... 11100 11111.......... 11111 11110 1010X
3 10101 01111 111it.......... 11111 00111 ......... 11100 111 11.........s 11111 11110 1010x
7 10101 01111 11111.......... 11111 00111 ......... 11100 11 M111.......... 11111 11110 1010X
S 10101 01111 11111.......... 11111 0011t ......... 11100 M111.......... 11111 11110 1010X

FIGURE A.3.2 GCR PREAMBLE & POSTAMBLE
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The tape format near BOT is illustrated in Figure A3.3, the ARA bursts are designed to enable the drive

data recovery circuits to set up the automatic gain signals; during the ARA ID burst, channels 1, 4 and 7
are dc erased. -

CHANNEL NUMBER [<ARA LEVEL BURST>| |
[<ARA ID BURST>|

|< FIRST BLOCK/TAPE MARK

AN D b b P R R AR R R R AR R R R R &b b S
6 MMM.......... LRRRERRRERRREEREEE b ORI
0 1MMM.......... 1L
100100100100100100 AR R & P SRR AR AR ARRRRRARRA] cescscaae
2 1MMMMeeaaaee... "M ...
,7" P 1MMM1......... A0
I3 MMMt.......... 1Immmmmmimimmmm L.,
80T 7 MM.......... LR RRRERRARRRAREE B b
S 1MMM1.......... L
[< 1.7 inmin >|< GAP G1 >|< 5.2 - 10.0 in >| < 18G > |
| 1.5-43in | [< 1.96 £0.39 in >|
IDENT BURST ' REFERENCE EDGE
(repeated 100's)

FIGURE A.3.3 GCR TAPE FORMAT, NEAR BOT

The tape format of a GCR Tape Mark is illustrated in Figure A3.4, channels 4, 1 and 3 are dc erased.

4
6 ML L T TN
0 MMM LTI
1
2 MMM LT TN
SRR RR R RRRRRRRRR R R R OO REREREEERERERRRRREE!
3 -
7 I T T n
IR R R R R R R R R R AR DO ERERERERRERERRRRERE!
< 250 - 400 bytes >|

FIGURE A.34 GCR TAPE MARK FORMAT

Further detailed information on GCR recording may be obtained from the relevant specifications;
ANSI X3.54, or ECMA-62.
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APPENDIX B - ADP MONOSTABLE SETUP
B.  INTRODUCTION T

This procedure applies to 9914’s which are fitted with ADP boards of artwork issue 1 only, in response
to error 52 being displayed at the conclusion of the diagnostic program 74.

3.2 PROCEDURES

Note: great care must be taken when selecting the specified address, because changing the wrong
parameter could result in corruption of the 9914 operating parameters and require a re-calibration.

B.2.1 1600 bpi Low Speed

Note: the ADP board should be powered for about 5 minutes before this procedure is started, to allow
the monostables to stabilise.

(i) Load a standard amplitude tape, check that the *analyse’ function takes place;
(ii) connect an oscilloscope 'to monostable test point on the ADP board; .see Figure B.2.1;
(iii) run diagnostic program 42 to set 1600 bpi;
(iv) run diagnostic program 12 to set low speed;
(v) run diagnostic program 78, the display should show *80 00’ with the last two zeros flashing;

(vi) change this address to 81 43°, using the operator panel buttons as follows:
tens’ and 'units’ to set a significant pair of digits, 'density’ to toggle between pairs;

(vii) when the display shows '81 43°, press DIAG to display the two-digit hex value stored in that
address;

PLUG-IN
FILTER FILTER FILTER
MODULE

AREA SHOWN |S ON LEFT OF BOARD

AT THE BOTTOM PR

{/ W!TH MOTHERBCARD CONNECTCRS

COMPONENTS ARE SHOWN
TWICE ACTUAL SIZE

I

T R_tEST POINT

FIGURE B.2.1 ADP MONOSTABLE TEST POINT
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(viii) examine the oscilloscope trace for channel 2, this must be adjusted to a 50/50 mark/space
ratio or within the limits of Figure B.2.2. Alter the mark/space ratio by pressing the 'tens’

and 'units’ buttons until Figure B.2.2 limits are achieved. Press 'run/stop’ to store the new
value.

‘ ‘J<——so-55——-><;—-45-50_..,

o

N 100 >

FIGURE B.2.2 ADP MONOSTABLE WAVEFORM
B.2.2 1600 bpi High Speed

(i) run diagnostic program 11 to set high speed;
(ii) run diagnostic program 78, to display '80 Od’;
(iii) change this address to '81 C3’, as in B.2.1 _(vi) above;
(iv) when the display shows '81 C3', press DIAG to display the two-digit hex value;

(v) repeat the mark/space re-setting procedure of B.2.1 (viii) above.

B.2.3 3200 bpi
(1) run diagnostic program 43 to set 3200 bpi;
(1) run diagnostic program 12 to set low speed;
(iii) run diagnostic program 78, to display 80 00’;
(iv) change this address to 81 E3’, as in B.2.1 (vi) above;
(v) when the display shows '81 E3’, press DIAG to display the two-digit hex value}‘

(vi) repeat the mark/space re-setting procedure of B.2.1 (viii) above.

B.24 6250 bpi Low Speed
(i) run diagno;stic program 44 to set 6250 bpi;
(i1) run diagnostic program 78, .to display '80 00’;
(i11) change this address to '81 83’, as in B.2.1 (vi) above;
(iv) when the display shows '81 83", press DIAG to display the two-digit hex value;

(v) repeat the mark/space re-setting procedure of B.2.1 (viii) above;
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B.2.5 6250 bpi High Speed
(i) run diagnostic program.ll to set high speed;
(ii) run diagnostic program 78, to display '80 00°;
(iii) change this address to 82 03°, as in B.2.1 (vi) above;
(iv) when the display shows 82 03°, press DIAG to display the tivo-digit hex value;

(v) repeat the mark/space re-setting procedure of B.2.! (viii) above;

B.2.6 Conclusion

The ADP monostables have now been set up, press DIAG to exit diagnostic mode.

Set power off, wait a few seconds, set power -on again.. This kills the service key.
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