
























































































































































































































































































































































































































































































































































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

..........................................................................
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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 6.2.6 SUPPLY REEL MO'i'OR ASSEMBLY
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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

...........................................................

95 121797 (Issue 1 + Amdt 7)
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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
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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

................................................

.......................................................................
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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 6.2.14 DIGITAL DATA PATHS BOARD
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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. ,

95 121797 (Issue 1 + Amdt 6) Appendix A Page 1



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
95 121797 (Issue | + Amdt 6) Appendix A
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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;

95 121797 (Issue | + Amdt 6) Appendix B Page 2



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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