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AUTOCLEANER 5B-110
The autocleaner cleans the read/write head and the WRITE HEAD, ERASE HEAD, AND WRITE
tape recording surface by means of a cleaning ribbon CARD CIRCUITS

positioned across the tape between the tape and the
read/write head during a Rewind or Rewind Unload

operation.

Current Write ~Write Current On
ERASE HEAD +Write Status Generator Driver

(See Note)
The erase head is active during Write, write tape mark +PE Select Write Data +12v Wiite
(WTM), Erase, and data security erase (DSE) | Head
operations.
When a read-to-wr!te status change occurs,.it is 9/ Write +NFP-1A Picked
necessary to backhitch until the erase head is Card
positioned in the interblock gap after the last good p

record. This is necessary because the write head is not S Ve W

used for erasure on Models 4, 6,and 8. °
_+-12V—‘ Erase

Driver
Erase
Head
+Erase Status

-Erase Head On

Note: The Current Generator sets the appropriate write
driver currents for 1600 bpi and 6250 bpi operations.

3803-2/3420
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READ CARD REFERENCE GENERATOR 5B-120

ZERO THRESHOLD READ HEAD AND READ CARD CIRCUITS

This line is active during the read data portion of a

Read operation. It bypasses the amplitude sensor gate, o
allowing the limiter to pass any signal (noise or data). [ - T ]
X9 Tracks/Read Card

SELF-ADJUSTING GAIN CONTROL

In 6250 bpi mode, the SAGC compensates for
amplitude variations in the signal read from tape (tape
output, head output, circuit gain). The amplitude of the
read signal into the limiter and amplitude sensor at
either test point should be 2.0 volts peak-to-peak
(referenced to ground) +15%. Online, amplitude is set

—Zero Threshold

Amplifier
Filter
and

Read Differentiator Amplitude

Head j TP1 Sensor

and

2V p-p ref. to ground

|
I
l
Limiter Data 0 I
|
l
I
l
|

automatically at the beginning of each reel of tape +PE Mode
while reading the all-ones data burst (which follows the O (—6250) >
ID burst). Offline, amplitude is set at the beginning of T3 4
each record when using the field tester with a jumper l_ (Engme) ___|
installed from T-A1K2P02 to T-A1M2DO06. -_—_r+-—-- —_———
The amplitude-setting sequence is started by a positive ® Ie) a 1.2V — 120% — PE Hi Limit*
pulse on the Initiate SAGC line, which sets the SAGC ' bt :)gx - ;83% _SPtESAGC
. . . — % — Se
latch and resets a five-bit counter to zero. +SAGC On ¢ O SAGC Counter Bits () —120% Thresh 08V — 80% — PE Low Limit*
is sent to the reference generator and the tape control. ———0  (MST-1 Levels) o T 0.2V — 20% — Write
The reference generator sets the amplitude sensor OML‘ 0.1V — 10% — Read (in IBG)
threshold to 90% (0.9 V) (see TP 2[g). When the 500 nsec - 1 usec +PE Mode ngne;a":ﬁ
+Initiate SAGC pulse returns negative, the counter I o*'”‘"‘“e SAGC +SAGC Check o—
starts stepping. Each time the counter advances, the O _Write Status
amplifier gain for each track is increased 20%. When O'M°Ve Command sace oO— ® O o
the signal into any amplitude sensor is above the 90% L PE Mode (-6250)|  Logic Z’;zpmude Sencor
threshold reference, the gain setting is maintained fqr oO——— Reference Voltage
that track. When all tracks have set up, the counter is —Write Status
stopped and the highest count appears at TP 3. If, SAGC O
during a Read operation, the counter reaches 16 (15 for : "0

a Write operation) and any track(s) remain(s) below
threshold +SAGC Check is activated.

SAGC Check causes an interrupt signal to be sent to

the tape control. During a Write operation, the SAGC
check is made at count 15 to provide additional gain

for reading tapes with deteriorated signal output.

9 Lines

*Diagnostic Controlled

Note: Potentiometers are used to set amplitude in
1600 bpi mode. SAGC sets Read signal amplitude
automatically in 6250 bpi mode. A 6250 bpi single
density tape unit retains the track 1 potentiometer to
adjust the gain for reading the ID burst.
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DATA EXCHANGE ON DEVICE INTERFACE DURING A WRITE OPERATION

To perform a Write operation, the mounted tape reel
must contain a Write Enable ring. The initial tape unit
status indicates whether or not this ring is present.

A write command attempts to set Write Status and
resets the Backward latch in the tape unit. However,
the tape unit does not return the Write Status
indication unless a Write Enable ring is installed on the
tape reel.

During initial selection, the tape control requests
sense bytes 0 and 1 from the tape unit to
determine what status to include in the initial status
byte that is sent to the channel.

°The tape control deactivates all tags to the tape
unit and activates tape unit bus out (TUBO) bit 7
to request sense byte 0.

eThe tape unit transmits sense byte O to the tape
control.

eThe tape control deactivates bit 7 and activates
bit 6 to request sense byte 1.

QThe tape unit transmits sense byte 1 to the tape
control.

The tape control resets the tape unit error latches
by activating the Command tag. and TUBO bit 6.

The tape control transmits the Write command to
the tape unit by activating the Command tag and
TUBO bit 4.

n The tape unit transmits the command status byte
to the tape control on tape unit bus in (TUBI). The
tape control compares the status byte with the
command and activates Command Status Reject if
they do not compare.

E The tape control activates Move to the tape unit.
The tape control monitors Tachometer In/Busy In
to ensure that the capstan started. If the
tachometer did not start, the Tach Failure error is

Tape Control

o
(0]

~Jo)

DEVICE INTERFACE

Request Byte O

Sense Byte O

Y

Request Byte 1

Sense Byte 1

Reset Tape Unit

Write Command

Status

\

4

Move

Tach Pulses

Gap Control

ossss——— Data Bus ~

Move

X

Request Byte 0

Sense Byte O

Request Byte 1

Sense Byte 1

activated.
3803-2/3420
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Tape Unit

20
o

™)

5B-130

The tape unit transmits the tachometer pulses to
the tape control if the operation is proceeding
normally.

The tape control waits for gap control (IBG 68 for
6250 bpi or IBG 64 for 1600 bpi operations) from
the tape unit. The tape control holds Command tag
active until a Gap Control indication is received.
The tape control then measures tape speed by
measuring the time between tachometer pulses.

When tape speed is satisfactory, the tape control
places data to be written on TUBO.

When all data has been written, the tape unit uses
Extended Go to hold its own Go active until a
specified interblock gap (IBG) count is reached.
See Page 6B-205 for IBG counter operation. The
tape control does not deactivate Move until the last
byte has been read back.

The tape control again requests sense bytes 0 and
1 from the tape unit to determine what the status
to include in the ending status byte sent to the
channel. The bytes are requested and transferred
in the same manner described in step 1.

5B-130

ccceccecceccececceccecceccecceccoc
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READ OPERATION

READ FORWARD OPERATION

A read forward command resets the tape unit's
Write Status latch and Backward latch.

[~

When the Write Status latch is reset, the tape unit
signals the tape control that it is in read status.

a

The tape control activates the Move tag which sets
Go Internal in the tape unit and starts tape motion.

The Tach Failure Error latch is set in the tape
control if no tach pulses are received.

a B

The tape unit places data read from tape on tape
unit bus in (TUBI).

After all data bytes have been read, the tape
control deactivates the Move tag. The tape unit
interblock gap (IBG) counter holds Extended Go
active to control the position of the read head in
the IBG when tape motion is stopped. See 6B-205
for IBG counter operation.

The tape control requests sense bytes O and 1
from the tape unit. This information is included in
the ending status byte sent to the channel.

Tape Control

DEVICE INTERFACE

Read Command

Read Status

A

Move

Y

Set Error

TUBI (9)

Request Sense Byte O

Sense Byte O

Request Sense Byte 1

\i

3803-2/3420
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5B-140

READ BACKWARD OPERATION

Read backward is similar to read forward except that
tape moves backward. The Backward latch is set when
the Read Backward command is issued to the tape unit.

The tape drive positions the tape properly in
preparation for the next operation.

A forward movement is required prior to a Backward
start if more than 12 milliseconds have elapsed since
the last operation.
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CAPSTAN MOTION FAILURE SYMPTOMS
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Figure 1. Digital to Analo nverter Outputs.
From 00-040, 2B-xxx, 3B-xxx, 4B-xxx, 5B-xxx Seq Condition/Instruction Action 9 9 g Converte P
ERROR DESCRIPTION: 9 | Check digital to Analog Converter (DAC) |Change card T-A1E2 and T-A1K2 and
- . . outputs (see Figure 1). Do the tape unit |go to Seq 10. Capstan
The Capstan control system may fail with the following symptoms: setup (see Figure 2). Do any DAC Motor
Refer to 6B-200 through 6B-230 for description of capstan drive circuits. outputs fail to pulse? Control
1. Capstan runs all the time. 10 [Does the tape unit now thread, load, and | Go to 00-030. DAC Board Capstan
2. Tape does not load. rewind to BOT properly? Bits Motor
3. Fails after normal load. 1 L Go 1o 6B-100. S . hi
not: o to 6B- . See note on this page.
Most Probable Causes: ATE2 D02 1 Ul
 Dirty/glazed capstan 12 | Did the tape unit pass all motion tests? 1. Run OLT tape unit tests 3420 T DAC D05 2 UL
* Low air bearing pressure through Z. Drivers {B12 4
* Loose/misadjusted stubby bars 2. Change A1L2. UL
* Tape sticking 3. Go to 00-030. D11 8 o
: 8irty R/W head o 13 | Perform capstan tachometer checks and BO5 16 oL
apstan motor assembly adjustments. See 08-120. Do not "
If tape motion also appears correct, you can reach this page from the Tape Control MAP. adjust if within specs. BO4 32" FLrL
S;I:zrwnse, you will come here from 00-040 or from MAPS 2B-xxx thru 5B-xxx. See 13 | Were you unable to adjust tachometer to | DANGER: BO2 Sign(64) ML o TP Signal (S)
: meet specifications? First turn power off and allow light FT345
If intermittent tape dump is being experienced in either column, an open capstan armature source to cool.
may be indicated. To check the capstan armature, unplug the capstan motor cable from . .
: . 1. Clean light source with water.
the capstan board and with a CE ohmmeter measure the two leads going to the capstan 9 Changeglight source. *32 bit is not used on Mods 4 and 6 O —+—— TP Ground (G)
motor. Watch for a deflection while turning the capstan by hand very slowly. Any
. e 3. Change tachometer and go to
deflection of the meter indicates an open armature. Seq 14
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 14 | Does the tape unit now pass all motion Go to 00-030.
Remember to END all problems or maintenance calls by going to MAP 00-030. tests?
Seq Condition/Instruction Action 15 | If not: Go to 6B-110.
1 | With the tape unit unloaded, turn power 16 | Are dc power supply voltages out of Adjust voltages, change fuses, or repair Figure 2. Tape Unit Set-up.
On. Field tester should not be attached spec? See 08-000. power supply as required. See power
to tape unit. supply MAP 1B-000.
2 |Does the capstan run as soon as power |Go to Seq 16. 17 |ls the cgpstgn now stopped when power |Go to 00-030. Uses two short strips of tape for this operation.
i ? is turned on? )
is_turned on Caution: Do not let tape touch the capstan under any circumstances, or the capstan
3 |Mount a CE work tape, press RESET and 18 |Is DAC voltage at the capstan motor Change capstan motor control board and may be severely damaged.
' ?
LOAD REWIND. control board TP iess than 300 mv? go to Seq 20. 1. Turn off tape unit power.
4 | Does the tape unit thread, load, and Go to 6B-020 and perform the motion 19 |Are all DAC driver bits on logic panel 7the Change capstan motor control board. 2. Tape a strip of magnetic tape in each column forming a loop in the middle of the
rewind to BOT properly? tests described. Record all failing Zame hpoltarlty {all +0.7V or all ~0.7V)’ column. Route the tape strip in the right column between the tape cleaner block and the
symptoms and deviations. Return to Seq ee chart. erase head to keep light from hitting the BOT/EOQT photocells. Route the tape strip in
12. 20 |Is the capstan now stopped when power | Go to 00-030. the left column under; the upper stubby bar to keep it away from the capstan. Cover
5 | Are dc power supply voltages out of Adjust voltages, change fuses, or repair is_turned on? the reels loaded port.
spec? See 08-000. power supply as required. See power 21 | If not: Go to 6B-140. 3. Turn on tape unit power and press LOAD REWIND. Press RESET twice, then press
supply MAP 1B-000 Seq 11 (Seq 46 START.
for modified supply) and return to Seq 6. o _ 4. Press RESET, LOAD REWIND, and START again.
6 |Does the tape unit now thread, load, and | Go to 00-030. Note: If you have another tape unit available, interchange the E2, F2, G2, G6, H2, and K2
rewind to BOT properly? ' ' cards. If this fixes the problem, continue interchanging to isolate the failing FRU. If not,
- interchange the capstan motor control boards. (Replacement board must be from the same
7 | Perform capstan tachometer checks and model tape unit).
adjustments. See 08-120. Do not
adjust if within specs.
8 [ Were you unable to adjust tachometer to | DANGER:
meet specs? First turn power off and allow light
bulb to cool.
1. Clean light bulb with water.
2. Change light bulb.
3. Change tachometer and go to Seq 9.

6B-000




MODEL 4—DIGITAL TO ANALOG CONVERTER WAVEFORMS 6B-010

The waveforms shown are representative only.

Forward Start Forward Stop
volts volts

lll.

Backward Start

volts

Backward Start with Forward Hitch

volts
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Start waveform only less than 12 ms

&
o
o
N
o
N
o
w
o
3
2
o
2]
o
N
o
N
o
3
B

Note: Check timing for +10% deviation. Check voltage
for +5% deviation.
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0 25 3.0 ms Godown time
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MODEL 6—DIGITAL TO ANALOG CONVERTER WAVEFORMS 6B-011

e s,

Forward Start Forward Stop

volts volts

O = N W & 00 O N ®

® U Oh LN SO

N IEJEN

0 4 8 1.2 6 ms 0 4 8 1.2 1.6 ms
Backward Stop
volts

O = N W d» 00 Oy @
A== ER
&..‘?J..

-
ke
"
"
.
—

UREN1»

-
b
- ”
— =
— —

(o] 5 1.0 15 20 25 30 ms Go down time
Start waveform only. less than 12 ms.

o

Backward Start with Forward Hitch
Note: Check timings for + 10% deviation. Check
Voltages for +5% deviation.

AL I

1.5 .5 3.0 ms Go down time
greater than 12 ms.
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MODEL 8—DIGITAL TO ANALOG CONVERTER WAVEFORMS 6B-012

200 ips

Forward Start Forward Stop

volts volts

0
1
-2
-3
4 Cenyy
-5
-6
7
-8

O = N W & 0 O N ®

0 4 .8 1.2 1.6 ms 0 4 .8 1.2 1.6 ms
Backward Start Backward Stop
volts volts

=
"

EAND
|

b4 dh bR Lo

O = N W d» O O ®

[=)
(S}
-
o
-
[6))
[=]
N

2. 5 30 ms Go down time 0 4 .8 1.2 1.6 ms
Start waveform only less than 12 ms

Bakward Start with Forward Hitch _
volts Note: Check timings for +10% deviation. Check

.‘]-. voltages for +5% deviation.
4 . |--
O ' ’"‘
2 .——
‘.
(] 5 1.0 1.5 20 25 30 ms Godown time
greater than 12 ms
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CAPSTAN MOTION CHECKS (CAPSTAN MOTION APPEARS NORMAL)

The following procedure verifies normal capstan motion.
Checks 1 through 5 can be made by using a field tester
and a work tape:

1.
2.
3.

Gap Control timings
Tach Period timings

DAC (digital-to-analog converter) start voltages,
waveforms, and timings

DAC stop voltages and timings
Extended Go timings

Sta rt Run Stop

— Move ..

+eended --—-

DAC

Output

+Gap

Control I —
1 msec/cm Stoplock Staircase

(can be random)

Note: Waveform is for Model 6. The time after gap control will vary
depending on tester setup and tape unit model.

SET UP

Mount a CE work tape.

1.

Set 6250 bpi mode by adding a jumper between
T-A1K2P02 and T-A1M2D06. Sync scope negative
on —Move Command B (F2P12) and display +Gap
Control (K6J06). Make tape unit READY and put
field tester in St/Stp mode.

The timings to Gap Control (from start of Move
Command B to start of Gap Control) for a Start
operation are:

BKW

FWD BKW W/FWD
Hitch
200 ips 0.6 ms 0.7 ms 27 ms
125 ips 0.8 ms 09 ms 29 ms
75 ips 1.1 ms 1.2 ms 30ms

Sync scope minus internal and check the tach
period timings by displaying —Phase A
(T-A1H2GO09) and —Phase B Gated (T-A1H2D13)
with the field tester in both Forward and Backward
modes (not St/Stp mode).

The nominal tach period timings with the tester in
Forward and Backward modes are:

200 ips47 usec
125 ips75 usec
75 ips126 usec

Tach period variations, while running in forward or
backward mode (not St/Stp mode), should not
exceed +4% of nominal.

Set field tester to St/Stp mode, sync scope
negative on —Move Command B (T-A1F2P12) and
display DAC output (at capstan power board test
point). Check DAC start voltages, waveforms, and
timings against those shown on page 6B-010, Mod
4: 6B-011, Mod 6; and 6B-012, Mod 8.

3803-2/3420
XC2800 | 2735805 See EC 845958 847298
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With field tester still in St/Stp mode, sync scope
negative on +Exten and display the DAC output.
(See Figure 2 for tape unit setup in preparation for
measuring the DAC outputs as shown in Figure 1.)
Check the DAC stop voltages and timings for
minimum, maximum, and nominal values during
capstan stops. Constant minimum or maximum
values indicate a fault condition. See page 6B-010,
Mod 4; 6B-011, Mod 6; and 6B-012, Mod 8.

Display the DAC output and check for excessive
stoplock staircase, noting the number of steps, as
well as the polarity. There should be 2 to 3 steps
maximum. (There can be no steps, and polarity can
vary.)

With field tester still in St/Stp mode, sync scope
positive on —Move Command B (T-A1F2P12) and
display +Extended Go (T-A1F2J11). 6250 bpi
mode timings for Extended Go (from end of Move
to end of Extended Go) are as follows:

200 ips 125 ips 75 ips
Fwd Write .57 ms 91 ms 1.52 ms
Fwd Read .49 ms .78 ms 1.30 ms
Bkwd Read .18 ms .3 ms .49 ms

(all tolerances +4 %)

To check Extended Go timings in PE mode, remove
the jumper from T-A1K2P02 to T-A1M2D06 and
rewind tape to BOT to reset 6250 bpi mode. Leave
jumper off for remainder of tests. PE mode timings
for Extended Go are as follows:

200 ips 125 ips 75 ips
Fwd Write 1.06 ms 1.69 ms 2.82 ms
Fwd Read 1.43 ms 2.29 ms 3.82 ms
Bkwd Read 1.06 ms 1.69 ms 2.82 ms

(all tolerances +4%.
Return to Seq 12, Page 6B-000.

6B-020

Figure 1. Digital to Analog Converter Outputs

Capstan
Motor
Control
Board
DAC Capstan
Bits Motor
AtE2  |DO2 1 ML
DAC D05 2 [
Drivers
B12 4 Lo
D11 8 L
BOS 16 ru L
B04 32* ML
B02 Sign(64) M o TP Signal (S)
FT345
*32 bit is not used on Mods 4 and 6 O — TP Ground (G)

Figure 2. Tape Unit Set-Up

Use two short strips of tape for this operation.

Caution: Do not let tape touch the capstan under any
circumstances, or the capstan may be severly damaged.

1.
2.

3.

4.

Turn off tape unit power.

Tape a strip of magnetic tape in each column forming a loop in
the middle of the column. Route the tape strip in the right
column between the tape cleaner block and the erase head to
keep light from hitting the BOT/EOT photocells. Route the tape
strip in the left column under the upper stubby bar to keep it
away from the capstan. Cover the reels loaded port.

Turn on tape unit power and press LOAD REWIND, press
RESET twice, then START. For write operation press file
protect pin.

Press RESET, LOAD REWIND, and START again.

6B-020




TAPE UNIT WON’T THREAD, LOAD, AND RETURN TO BOT PROPERLY

6B-100

From 6B-000 Seq Condition/Instruction Action Seq Condition/Instruction Action
You should have entered this page from 6B-000, Seq 11. You have checked power supp|y 16 Is +St0p|OCk (T-A1G2P04) plUS? Remove iumper from T-A1F2P07, change 40 Is-+N0rmaI Run Pulse (T-A1H2J09) Go to Seq 43.
voltages and completed the tachometer and direction-sense checks. Since the tape unit will T-A1G2 card, and go to 00-030. minus?
not perform a normal load, use the following procedure to set up a tape loop logic check. 17 |1s —PDC Input (T-A1G2J02) minus? Remove jumper from T-A1F2P07, change 41 |1s +Reset TPC (T-A1G2U13) failing to Change T-A1G2 card and go to 00-030.
Use two short strips of tape for this operation. T-A1G2 card, and go to 00-030. pulse?
Caution: Do not let tape touch the capstan under any circumstances, or the capstan 18 |Is Gate PHD (T-A1G2D10) minus? Remove jumper from T-A1F2P07, change 42 | If not: Change T-A1H2 card. If not fixed, go to
may be severely damaged. T-A1G2 card, and go to 00-030. Seq 45.
1. Turn off tape unit power. 19 |[lIs —Go Internal (T-A1F2U05) plus? Remove jumper from T-A1F2P07, change
2. Tape a strip of magnetic tape in each column forming a loop in the middle of the T-A1F2 card, and go to 00-030. 9 43 [Is —Normal Run Pulse (T-A1H2P12) plus? | Go to Seq 45.
column. Route the tape strip in the right column between the tape cleaner block and ] 44 | If not: Change T-A1H2 card and go to 00-030.
the erase head to keep light from hitting the BOT/EOT photocells. Route the tape 20 | If not: Remove jumper from T-A1F2P07, change
strip in the left column under the upper stubby bar to keep it away from the capstan. T-A1E2 card, and go to 00-030. 45 |is +Reset TPC (T-A1G2U13) failing to Change T-A1G2 card and go to 00-030.
Cover the reels loaded port. ] pulse?
3. Turn on tape unit power and press LOAD REWIND. PRESS RESET twice, then press 21 | Set oscilloscope to 1 ms/cm and scope
START. —Backward Capstan Motion 46 |Is —PDC 16 Bit (T-A1E2S10) minus? Change T-A1E2 card and go to 00-030.
i T-ATH2M12).
4. Press RESET, LOAD REWIND, and START again. ( ) 47 |Is —PDC 1 Bit (T-A1E2509) minus? Change T-A1E2 card and go to 00-030.
L L
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 22 |1s line in Seq 21 pulsing? Go to Seq 80. 48 |1s —Set Nominal Stop Current Change T-A1G2 card and go to 00-030.
Remember to END all problems or maintenance calls by going to MAP 00-030. 23 | Is line in Seq 21 plus? Go to Seq 71. (T-A1G2G02) minus?
Seq Condition/Instruction. Action 24 | Scope —Phase A (T-ATH2G09). 49 |lIs +Gate Nominal Stop Delay Change T-A1G2 card and go to 00-030.
Period should be: (T-A1G2B13) plus?
- indi Model 8 — 47 usec
1 | Scope T-A1H2G09. Pulses indicate Go to Seq 21. Model 6 — 56 use 50 |Is +Block PDC Counting (T-A1E2D12) | Change T-A1E2 card. If not fixed, go to
capstan motion. Is the capstan turning? ode usec e? Seq 51
Model 4 — 61 usec minus: eq ol
2 Is the DAC voltage a? the capstan motor Change the board and go to 00-030. (All timings are + 4%.) 51 |Is +Stoplock Not Hitch Active Change T-A1G6 card and go to 00-030.
control board test point more than 300 (T-ATH2B13) minus?
mv? 25 | Is the backward tach period normal? Go to Seq 51. - minus:
(Within +4% of nominal)
3 | Do the DAC Driver bits on logic panel Change capstan motor control board and ) 52 | Reserved
have different polarities? go to 00-030. 26 | Is the backward tach period short? {More | Go to Seq 32. 53 |Is —T3 (T-A1H2S10) failing to pulse? Change T-ATH2 card and go to 00-030.
(All should be either +0.7v or —0.7v). See than 4% away from nomival 54 |Is +T5 (T-AT1H2U13) failing to pulse? Change T-A1H2 card and go to 00-030
i - + - a o pulse? ange T- card and go to 00-030.
Figures 1 and 2 on 68-000. 27 |Is —Go Backward (T-A1F2P13) plus? Change T-A1F2 card and go to 00-030. S g "o pu g g
_ : _ _ 55 |Is +2 KHz osc. (T-A1H2DO04) pulsing? Go to Seq 57.
4 |ls +Extended Go (T-A1F2J11) minus? | Change T-A1F2 card and go to 00-030. 28 |1s —16 Cnt Pulse (T-ATH2PO5) failing to | Change T-A1G2 card and go to 00-030. prate E
5 |lIs —Extended Go (T-A1F2D02) plus? Change T-A1F2 card and go to 00-030. pulse? 56 | If not: Change T-ATH2 card and go to 00-030.
6 |lIs —Go Internal (T-A1F2U05) plus? Change T-A1F2 card and go to 00-030. 29 | If not: Press RESET and go to Seq 30. 57 |Is +Set Error Hitch (T-ATH2M09) minus? | Go to Seq 59.
7 | Jumper T-A1F2P07 to ground. (This 30 | Does —16 Cnt Pulse (T-A1H2P05) stop? Go to Seq 69 58 | If not: Change T-A1H2 card and go to 00-030.
forces Start Current.) 31 | If P LOAD REWIND, START and
not: ress , and go to _1Bi _ i _ -
8 |ls —Start Current (T-ATF2J05) plus? Remove jumper from T-A1F2P07, change Seq 80. 59 Isu‘s‘l?Blt DAC (T-A1E2D02) failing to Change T-A1E2 card and go to 00-030.
T-A1F2 card, and go to 00-030. e
- - - ? - -
Is T-ATH2G09 pulsing? Go to Seq 38. 32 | Is —Start Current (T-A1F2J05) plus? Go to Seq 35. 60 |Is +IBG 68 Count (T-A1F2D02) plus? Change T-A1F2 card and go to 00-030.
10 |Is —T3 (T-A1H2S10) failing to pulse? Remove jumper from T-A1F2P07, change 33 :i:u(igted Opp Direction (T-A1F2P07) Change T-A1F2 card and go to 00-030. 61 'su;eP?DC 16 Bit (T-ATE2510) failing to Change T-A1E2 card and go to 00-030.
T-A1H2 card, and go to 00-030. - P -
_ - ? - - - - i - -
11 |1s +Set PHD Reg (T-A1G2G03) pulsing? Go to Seq 14. 34 |Is —Extended Go (T-A1F2S02) plus? Change T-A1F2 card and go to 00-030. 62 Ipsu'S;DC 8 Bit (T-A1E2U13) failing to Change T-A1E2 card and go to 00-030.
_ S . L _ ] ‘
12 |1s —T4 (T-ATH2S12) pulsing? Remove jumper from T-A1F2P07, change 35 |Is —Opp Direction (T-A1F2B02) pulsing? Change T-A1F2 card and go to 00-030. 63 |1s —2 Bit DAC (T-A1E2005) failing 1o Change T-A1E2 card and go 0 00-030
T-A1G2 card, and go to 00-030. 36 |ls —Sampled TPC Equal (T-A1G6B13) Change T-A1G6 card. pulse? A
) . failing to pulse? If not fixed, change T-A1G2 card and go
13 | If not: Remove jumper from T-A1F2P07, change . .
T-ATH2 card, and go to 00-030. to Seq 37. 64 :)su|;:7DC 4 Bit (T-A1E2U10) failing to Change T-A1E2 card and go to 00-030.
37 |Is +Backward Status (T-A1F2S04) plus? Change T-A1H2 card. If not fixed, go to i
14 |1Is +1/4 Tach Stop Sync (T-A1G2M04) Remove jumper from T-A1F2P07, change Seq 40.
plus? T-A1G2 card, and go to 00-030.
38 |[Is +AT5 (T-A1H2DO02) pulsing? Go to Seq 40.
15 | Is —Gate PDC (T-A1G2MO0S5} plus? Remove jumper from T-A1F2P07, change
T-A1G2 card, and go to 00-030. 39 | If not: Change T-A1H2 card. If not fixed, go to
Seq 40.
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TAPE UNIT WON’T THREAD, LOAD, AND RETURN TO BOT PROPERLY

(Cont’d)
Seq Condition/Instruction Action Seq Condition/Instruction Action
65 |Is +Go Internal (T-A1F2S07) minus? Change T-A1F2 card and go to 00-030. 88 [Is +Sampled TPC Equal Gated Change T-A1G2 card and go to 00-030.
(T-A1G2D12) plus?
66 |Is —IBG 28 Count (T-A1F2P02) minus? Change T-A1F2 card and go to 00-030. P
89 |Is —Stop (T-A1G2J10) m ? Ch T-A1G2 card and to 00-030.
67 |Is +Set Fwd Hitch Reg (T-A1G8J13) Change T-A1G2 card and go to 00-030. P ) minus ange cargandgoto
minus? 90 |[Is —Sampled TPC Equal (T-A1G6B13) Change T-A1G6 card and go to 00-030.
failing to pulse?
68 | If not: Change T-A1G6 card and go to 00-030.
91 [Is —=PDC Input (T-A1G2J02) failing to Change T-A1G2 card and go to 00-030.
69 |Is +T5 (T-A1TH2U13) pulsing? Change T-A1G2 card and go to 00-030. pulse?
70 | If not: Change T-A1H2 card and go to 00-030. 92 |Is +Incr PDC (T-A1G2G13) plus? Change T-A1G2 card and go to 00-030.
71 | Scope the following points: T pulses are 167 ns for Models 4 and 6 93 |Is "Sf‘ PDC (T-A1G2J05) failing to Change T-A1G2 card and to to 00-030.
T0 ATH2S07 83 ns for Model 8. pulse:
- T-A1
4 1 If : - - .
+T1 T-ATH2U05 9 not Change T-A1E2 card and go to 00-030
-T2 T-ATH2S09
-T3 T-A1H2S10
~T4 T-A1H2S12
+7T5 T-AT1H2U13
72 | Are any pulses bad? Change T-A1H2 card and go to 00-030.
73 |Is Transition T1-T4 (T-A1H2J04) failing to | Change T-A1H2 card and go to 00-030.
pulse?
74 | Is —Forward Drive (T-A1F2J02) minus? Change T-A1F2 card and go to 00-030.
75 |Is +1/4 Tach Stop Sync (T-A1G2M04) Change T-A1G2 card and go to 00-030.
plus?
76 |1s —Set PDC (T-A1G2J05) plus? Change T-A1G2 card and go to 00-030.
77 |Is —PDC Input (T-A1G2J02) minus? Change T-A1G2 card and go to 00-030.
78 | Is —PDC Sign Bit (T-A1E2U12) plus? Change T-A1E2 card and go to 00-030.
79 | If not: Change T-A1H2 card and go to 00-030.
80 | Scope the following points: T pulses are 167 ns for Models 4 and 6;
83 ns for Model 8.
-TO0 T-A1H2S07
+T1 T-A1H2UO05
-T2 T-A1H2S09
-T3 T-A1H2S10
-T4 T-A1H2S12
+T5 T-A1H2U13
81 | Are any pulses bad? Change T-A1H2 card and go to 00-030.
82 [Is +AT5 (T-A1H2D02) failing to pulse? Change T-A1H2 card and go to 00-030.
83 | Is —Transition T1-T4 (T-A1H2J04) failing | Change T-A1H2 card and go to 00-030.
to pulse?
84 |Is +Set Stoplock 2 (T-A1TH2MO06) plus? Change T-A1H2 card and go to 00-030.
85 |Is +Extended Go (T-A1F2J11) minus? Change T-A1F2 card and go to 00-030.
86 | Is +Stoplock (T-A1G2P04) plus? Change T-A1G2 and go to 00-030.
87 | Is +Reset TPC (T-A1G2U13) failing to Change T-A1G2 card.
pulse? If not fixed, change T-A1G6 card and go
to Seq 88.
3803-2/3420
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TAPE UNIT LOADS BUT CAPSTAN MOTION IS FAULTY

6B-110

From 6B-000 Seq Condition/Instruction Action Seq Condition/Instruction Action
You reached this page from 6B-000. The tape unit can perform a normal thread-load 23 | Is —PDC 32 Bit (T-A1E2S13) failing to Change T-A1E2 card. 36 |Is +Not Stop Complement (T-A1G2G04) Change T-A1G2 card.
sequence. There is a capstan motion check, a tachometer check, and a direction-sense pulse? failing to pulse?
check. The first sequences on this page ask questions about the motion tests, then direct B 3 : . . .
you to the proper entry sequence, depending upon the symptom(s) observed. 24 Emn(;attg s:lcl)sp;l;)ck CTR (T-A1G2G12) Change T-A1G2 card. 37 :;;?EZI;%%1f(;"iBr|";F;g(;jls%r; Bit Change T-A1E2 card.
Field Set Up: Test | d in, and in St/St de; and t it READY. -
ield Set Up: Tester plugged in, and in St/Stp mode; and tape uni 25 |Is +Complement (T-A1E2PO5) failing to | Change T-A1E2 card. 38 | If not: Change T-A1G6 card.
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. pulse? N
Remember to END all problems or maintenance calls by going to MAP 00-030. 26 |Is +Reset TPC (T-A1G2U13) failing to Change T-A1G2 card. 39 'psul‘;r;c" PDC (T-A1G2G13) failing to Change T-A1G2 card.
pulse? ?
Seq Condition/Instruction Action . 3 Ch T-A1E2 card.
27 |1s —Gate Normal Run (T-A1F2J12) failing | Change T-A1F2 card. 40 | If not: anoe car
1 | Read Segs 2, 3, and 4. Do you have Go to Seq 6. to pulse?
ilure?
more than one failure? 28 |Is +Sampled TPC Equal Gated Change T-A1G2 card.
2 | Is the tach period bad (more than 4% Change T-A1H2 card. (T-A1G2D12) failing to pulse?
?
from normal)? 29 | If not: Change T-A1H2 card.
Is the backward gap control timing bad? | Go to Seq 8.
30 |Is +T1 (T-ATH2UO05) failing to pulse? Change T-A1H2 card.
4 |Is the DAC waveform bad (see 6B-010)? Go to Seq 11.
31 |Is —IBG 1 or 2 Bit (T-A1F2G09) failing to | Change T-A1F2 card.
If not: Go to 00-030. pulse?
6 | Do the results of your motion checks Perform action per Figure 1. 32 |lIs —49 Count Latch (T-A1F2MO05) failing | Change T-A1F2 card.
match Figure 1? to pulse?
7 | If not: Go to 00-030. 33 |Is +IBG 28 & Stop (T-A1G2P13) failing Change T-A1G2 card.
to pulse?
8 |Is —Opposite Direction (T-A1H2B02) Change T-A1H2 card. " Figure 1. Motion Check Matrix
failing to pulse? 34 |Is —T3 (T-A1H2S10) failing to pulse? Change T-A1H2 card.
9 |1s —OE PDC 16 Bit-PDC Sign Bit Change T-A1E2 card. 35 | If not: Change T-ATE2 card. Match your symptoms (1-7) with the Xs in the matrix. Exit the bottom of the matrix
(T-A1E2P07) failing to pulse? and take the indicated action.
10 | If not: Change T-A1G6 card.
11 | Is —49 Count Latch (T-A1F2MO05) failing Change T-A1F2 card. 1 The DAC waveform is bad o D o o o o o x I
to pulse? ) T
P 2. Forward gap control timing is bad. % [ x [x % | x % | x X
12 |Is +Stop 1 Delay (T-A1G2S08) failing to | Change T-A1G2 card 3 Back d trol timing is bad
pulse? . ackward gap control timing is bad. s x| x [ x| x % | x [x
4. The tach period timing is bad.
13 |1s +1/4 Tach Stop Sync (T-A1G2M04) | Change T-A1G2 card. period timing X X x| Ix|x|x|x
failing to pulse (200 usec pulse)? 5. Extended go timing is bad on backward read only. X X X
14 |1s —Gate PDC (T-A1G2MO5) failing to Change T-A1G2 card. 6. Extended go timing is bad on forward read and write only. % | %
pulse? 7. Extended go timing is bad on forward read and write and backwardread. [y [« x | x X
15 |Is —Set Nominal Stop (T-A1G2G02) Change T-A1G2 card.
failing to pulse?
16 |Is —2 Bit DAC (T-A1E2DO05) failing to Change T-A1E2 card. Go to Seq 19 Change T-A1F2 card.
?
pulse? Go to Seq 23 Change T-A1G6 card.
17 |Is +16 Bit DAC (T-A1E2DO05) failing to Change T-A1E2 card. .
pulse? B 9 Go to Seq 30 Change T-A1G2 card.
18 | If not: Change T-A1F2 card. Go to Seq 36 Change T-A1H2 card.
19 |Is +T1 (T-A1H2UO05) failing to pulse? Change T-A1H2 card. Go to Seq 39 Change T-A1H2 card.
20 |[Is +T5 (T-A1H2U13) failing to pulse? Change T-A1H2 card. Change T-A1G6 card.
21 |ls +Block PDC Counting (T-A1E2D12) Change T-A1E2 card. Change T-A1F2 card
failing to pulse? .
22 | If not: Change T-A1F2 card. Change T-A1F2 card.
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CAPSTAN STARTS TURNING WHEN POWER IS TURNED ON 6B-140

Setup:
1. Turn power on.

2. Do not install field tester, or load a tape.

I, ~P04 -B07 TG L=MoO2 -B03 A7e> +B12 [1] Capstan
Stepdown DAC Motor
Drivers Control
+D11 [1] Board
HSFL
-MO05 -D07 Capstan
FT261 FT321 Motor
+B05 [1] (21
+802 [1]
FT345

Notes:

+ Indicates nominal MST-1 plus (up) level of —0.85
Vdc; line should have solid up level or go to the up
level.

— Indicates nominal MST-1 minus (down) level of
—1.85 Vdc; line should have solid down level or go
to the down level.

[1] Special voltages level: +0.7 Vdc to —0.7 Vdc.
[2] Refer to 08-000 for Capstan Motor Replacement.

3803-2/3420
XC3000 | 2735807 See EC | 845958 | 846927

Seq 1 of 2 | Part Number History 1 Sep 79 20 Jun 80 68'1 40

© Copyright International Busi Machii Corporation 1976, 1979, 1980




3 0

TAPE MOTION PROBLEMS (STUBBY COLUMN LOOPS)

The tape loops in the stubby columns are normally in
the position shown in Figure 1 while loaded and not
moving or continuously moving forward or backward,
or with the tester set up for Alt Dir with a long Go
Up Time. Any variation in loop position beyond
approximately 1/2 inch (12.7 mm) indicates a
pneumatic or tape drag problem. This condition can
cause intermittant read/write errors or loading
problems. The figures on this page provide a visual
means to help identify abnormal tape motion and to
associate the symptoms to failing components.

PROCEDURE TO CHECK FOR PNEUMATIC
IMBALANCE OR LEAKS

A. Remove vacuum column door resonator cover
(models 6 and 8 only).

B. Load tape unit with a CE scratch tape and as
soon as the tape enters the columns push reset.
If the tape is positioned like Figure 1 go to step B
otherwise go to probable causes below.

C. Use Field Tester and move tape well into a high
speed area.

D. While observing the stubby columns, rewind tape
unit making sure the tape goes into a high speed
rewind.

E. Tape should be equally into the right and left
stubby column in both a high and low speed
rewind. See Figure 1.

F. Observe tape in stubby columns as the tape unit
goes from a high to a low speed rewind. Tape
must not pull out of the stubby columns. See
Figure 3.

G. |If tape is not equal or pulls out of a stubby
column, a problem exists which could cause
intermittant read or write problems.

Probable Causes

1. Hoses kinked or not tight on the transfer valve
or plenum.

2. Capstan-to-stubby clearance to great. It should
be 0.006 to 0.010 inch (0.15 to 0.25 mm).
See 08-080.

3803-2/3420

3. Vacuum column door glass to low causing a
poor seal between glass and upper stubby bar.
Push glass upward and check to see if tape
positions itself properly. See Figure 1. Do
adjustments on pages 08-690.

4. Vacuum column door maladjusted. Apply
pressure to glass in the stubby column area and
see if tape positions itself like Figure 1. Do
adjustment on page 08-680.

5. Vacuum column door glass warped causing a
poor seal between glass and stubby columns. If
tape is unequal in the stubby columns, apply
pressure to the glass in the area of the stubby
columns and see if the tape pulls into the
column as shown in Figure 1. If this is the
indication and all other adjustments have been
done, obtain a long straight edge (18 inch
minimum) and check for warpage by holding
the straight edge on the inside of the glass in
the area of the stubby columns. Replace the
glass if the gap between the glass and the
straight edge is greater than 0.005 inches
(0.13 mm).

PROCEDURE TO CHECK FOR TAPE DRAG

A. Set up Field Tester as follows:

GO

ALT DIR

SLOW

READ

Put both potentiometers fully on (toward rear
of tester).

B. Observe the stubby columns and compare
observation to figures. If stubby columns do not
appear similiar to Figure 1, refer to probable
causes under figure most like actual observation.
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Figure 1. Normal

Figure 1 shows the normal position in the stubby
columns. The tape should be in this position after the
tape enters the columns on a load and it should
maintain approximately this position during tape
motion. A difference of 1/2 inch (12.7 mm) between
forward and backward is normal. Measure this
difference along an imaginary line referred to in Figure
1 by the dotted line.

Figure 2. Forward Continuous

Figure 2 indicates a dirty (plugged) right air bearing,
low air bearing pressure, high vacuum, or improper
vacuum door glass to column seal.

Figure 3. Backward Continuous

Figure 3 indicates a dirty (plugged) left air bearing, low
air bearing pressure, high vacuum, or improper vacuum
door glass to column seal.

g

3030300030790

6B-150

Figure 4. Forward Continuous

Figure 4 indicates a dirty (plugged) left air bearing or
worn left stubby column glass bead tape.

Figure 5. HS Rewind

Figure 5 indicates a dirty (plugged) right air bearing or
worn right stubby column glass bead tape.
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CAPSTAN DRIVE SYSTEM 6B-200

The capstan drive system moves tape past the
read/write head. A constant speed is maintained while
reading and writing and during slow speed rewind. The
capstan speed follows the speed of the slowest reel

r Capstan Control Circuits ] CAPSTAN MOTOR AND CONTROLS

l_ Capstan Motor and Controls

Data Lines

« The DAC takes digital logic signals from the
polarity hold drive (PHD) and converts them to a

-« A single, rubber-coated capstan moves tape in
either direction.

« Model 8 tape unit has vacuum applied to the
capstan.

Capstan Motor « The polarity (direction) of armature current
_‘ determines capstan motor direction.

. . rewind. I ' 7 Lines on Model 8 | h
during high speed re | gMHé %sc and | 6 Lines on Models 4. 6 Digital to | voltage waveform which controls the current to the
ray Lode Analog capstan motor.
CAPSTAN CONTROL CIRCUITS | Counter | Compter l P
) | I | | . Filters shape the DAC output to achieve capstan
+  6-MHz oscillator (osc) and gray code counter | | | | acceleration without mechanical vibration.
generate clock timing pulses TO through T5. | | . -
) | | « Stoplock is the ability to control the capstan motor
« Capstan control logic compares capstan pulses and | Capstan Fiter Select | | in a fixed position by monitoring capstan
gray code counter pulses to generate digital | Control [ [ I > Filters | tachometer phase A and B pulses.
correction signals which go to the Digital to Analog Logic ) )
Converter (DAC). : A : | t | « Power transistors control the magnitude of
armature current.
« Power-on Reset blocks drive current to the motor L N l | Th ¢ . high | . .
to prevent the capstan from turning until all power e e Current | ° € caps anl rr;o(tjor 'S f '9 h—_t(:]rque, (:W_'ne;t'a’
supplies are at their specified voltages. Power On Reset | Feedback | ;?J(i:culj;n—coo ed dc motor which can start and stop
{ Amplifier .
> |
| ggit:\glostor | « The capstan motor has a permanent magnet field.

Capstan A and B Pulses « Varying the armature current controls the capstan

motor speed.

Capstan Pulse

Generation « Capstan motor braking is accomplished by applying
reversed drive current. This action is called
plugging.

CAPSTAN PULSE GENERATION
« The capstan turns, generating electrical impulses Capstan Pulse Generation
called capstan tach pulses.
« For Models 4 and 6, the capstan tachometer has a
fiber optic light source, an etched mirror on the Photo Capstan Capstan n Capstan Phase A
. . r——-—
capstan disk face, an interrupter mask, a Transistor Pulse gquaft'”g
phototransistor, and capstan tach pulse squaring n reu
circuits.
« For Model 8, the capstan tachometer has a fiber L
optic light source, a see-through capstan disk, an Photo Capstan Capstan Capstan Phase B
interrupter mask, two phototransistors, and capstan Transistor Pulse Squaring
tach pulse squaring circuits. Circuit
« Phase B leads Phase A by 90 degrees when tape is
moving forward. Phase A leads Phase B by 90 ZTos
degrees when tape is moving backward.
3803-2/3420
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MAJOR ELEMENTS OF CAPSTAN CONTROL LOGIC

1. 6-MHz oscillator and gray code counter (GCC) ALD

FT301.

- o0 P W N

velocity.

The pulses have a width of 83 ns on Model 8 (167
ns on Models 4 and 6) and a frequency of 2 MHz
on Model 8 (1 MHz on Models 4 and 6).

Tach Period Counter (TPC) ALD FT312.
Proportional Drive Counter (PDC) ALD FT342.
Interblock Gap (IBG) Counter ALD FT332.
Polarity Hold Drive (PHD) Register ALD FT344.
Read Only Store (ROS) ALD FT313.

6-MHz Oscillator and GCC

The gray code counter (GCC) is driven by the
6-MHz oscillator furnishing six clock pulses (TO-T5)
used by capstan control logic to control capstan

2. Tach Period Counter (TPC)

The TPC counts T1 pulses from the gray code
counter and generates a constant time-base or
reference for velocity control. The TPC begins
counting on a tach pulse and stops after the
correct decode has been reached, generating

Sampled TPC Equal.

The TPC is also used to generate a 12 millisecond
reference period beginning with Stoplock to
determine the need for a Forward Hitch operation
after stop. The TPC provides the 768 millisecond
count pulse for reel stability, reset reel fast and

load point (LP) delay.

Proportional Drive Counter (PDC)
This counter has two functions:

a. When starting, moving, and stopping tape, the
counter generates a linear error count for
velocity control. This count is generated by
measuring the difference between the desired
tach period and the actual tach period. When
the TPC and decode logic generate Sampled TPC
Equal, the PDC counter begins counting T1
pulses from a previously preset count. Each
count represents a motor current command,
which is sent to the motor via the polarity hold
drive (PHD) and digital to analog converter
(DAC) when the next tach pulse arrives.

b. The PDC is used to keep track of capstan
position in the IBG during Stoplock. Here, the
input to the counter is quarter tach pulses, and
the output count represents a current command
(magnitude and polarity) which is continuously
sent to the motor during positioning.

3803-2/3420
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IBG Counter

The IBG counter is an eight-stage binary counter.
During thread operations the IBG counter monitors
progress of the operation by counting machine reel
revolutions.

During 1600 bpi and 6250 bpi Read/Write
operations the IBG counter monitors the length of
the interblock gaps. In this application the counter
is stepped by quarter tach pulses. It controls
Extended GO distances (see Note).

The IBG counter also controls deceleration,
distance to gap control, and forward hitch
distances.

Note: EXTENDED GO

The tape unit Go Holdover line determines when
tape stops. Go Holdover holds Extended Go active
in the tape unit after the tape control has
deactivated Move (6250 bpi Read, 1600 bpi Read
and Write, or after the last 6250 bpi Write byte).
Extended Go, stop, and start distances together
determine the interblock gap (IBG).

The IBG count at which Extended Go drops varies
as shown in the following table:

Go Extensions in Quarter Tach Pulses

. Read
Write | Read Backward
All Models 6250 bpi 49 42 16
All Models 1600 bpi 90 122 90

Additional stopping distances after Extended Go
for all models equals 36 quarter tach pulses.

Polarity Hold Drive (PHD) Register

The PHD register is located in the logic flow
between the PDC and the DAC. This register holds
the counts of the PDC between successive full tach
transitions (velocity control) or quarter tach
transitions (stoplock). The counts, which represent
motor correction currents, are sent continuously to
the motor via the DAC.
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6B-205

Read Only Store (ROS)

The ROS controls deceleration. Stored within the
ROS are the nominal tach periods which should
occur during deceleration from nominal speed to
stopped position. During deceleration the TPC
count is compared to the stored ROS value (for
each tach period) in order to generate a Sampled
TPC Equal. When Sampled TPC Equal occurs, the
PDC begins counting T1 pulses from a preset value
until the next full tach transition arrives. The PDC
count is then sampled to the PHD.

The IBG counter and decodes are used to access
each sucessive ROS value during deceleration.
Near the end of the stop, two time delays Stop
Delay 1 and Stop Delay 2 are also provided by the
ROS.
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IBG GENERATION (6250 bpi)

When Move drops, the interblock gap (IBG) counter is
reset. It then starts counting gated capstan quarter
tach pulses continuously throughout the IBG.

The final portion of the IBG is generated at the start of
the next Write operation.

Before the next block can be written, the tape must be
up to speed. The IBG count continues until IBG 68. At
this time Gap Control is activated, the IBG counter is
reset, and the tape control begins to monitor full tach
periods at half tach period intervals. The tape control
waits one tach period and then checks velocity. If the
tape is not up to speed, the tape continues to move
and velocity is tested again at each half tach period
until 30 retries, the tape control activates Velocity
Check and terminates the Write operation.

IBG Generation

INTERBLOCK GAP GENERATION Read Write
.150 inches
| —
[ / (3,81mm N\
Tape motion
-<——S END WRITE DATA BLOCK ?
Tape position when TCU
125 inches drops Move for block 1.
(3, 18 mm)
"<—2 EXTENDED GO S
Tape position when TU
Extended Go,
- 210 inches drops Extended Go
r (5, 33 mm)
-<—( STOPPING z

.300 inches

Tape position when
tape stops.

-

(7,62 mm)

-1——‘ START ]r

IBG

I

3803-2/3420

Tape position when writing
begins for block 2.
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IBG GENERATION (6250 BPl) SEQUENCE

1. Deactivate Write Condition and Move 10 data bit
periods after the fall of Write Data.

2. Step the IBG counter with capstan quarter tach
pulses when Move drops.

3. Hold Extended Go active until IBG count 49. The
IBG Counter is reset at count 49.

4. Tape is stopped at IBG count 36.

Activating Move at the start of the next Write
operation starts tape motion and continues
stepping the IBG counter.

6. To signal the tape control that the tape unit is up
to speed, activate Gap Control at IBG count 68 and
generate TUBI bit 1, if Command tag is active.

IBG Timing Chart

IBG Counts

w

6B-210

The tape control monitors full tach periods at half
tach intervals. After Gap Control is active, the tape
control is active, the tape control waits 1 tach
period and begins velocity check on the next tach
period. If velocity is correct, the tape control sets
Write Condition and starts the Write Colck. If
velocity is incorrect, the tape control sets Velocity
Retry (LSR 12 bit 7, Data Check 1) and sense byte
8, bit 7 (Velocity Retry) and continues monitoring
the Tach Busy line for correct speed.

The tape control continues checking velocity until
tape is up to speed or for 30 half tach periods. If
tape is not up to speed by the end of 30 half tach
periods, the tape control sets Velocity Check (LSR
29 bit 7 Equipment Check) and sense byte 10, bit
7. (Velocity Check) and terminates the write
operation.

68/0

Reset IBG Counter

L

Go Int Cmd -L,

Extended Go _e

e

Force Nominal Plug _e

Stoplock or

JT T LT

Position Control _e }

This line is active until next Go Int Cmd

L L f L.L-v L L

Stop delay 2 _{ (1 ()
Gap Control -1 )———1 } ] Reset IBG Counter
Tach Pulses _() ) - l [ l

= ( S

Wait  1st Velocity Check

6B-210




CAPSTAN MOTOR PROPORTIONAL DRIVE CONTROL 6B-215

A1H2 ATH2 A1G6 A1E2 A1G2 A1G2
Grey Tach Prop. Prop. Polarity
6Mhz Code T0-T5 A b Period | Drive Drive Hold
Osc Counter Counter Counter Counter Register [ |
Decodes Preset Gating Gating
FT 301 FT301 FT311 FT341 FT321 FT312
RUN A1G6 A1G6 A1G6 A1G6 A1G2 A1E2 A1E2 ATE2
See Note 1 ‘ Tach Tach Tach Tach Prop. Prop Prop. Polarity
OR OR Period Period Period Period Drive Drive Drive Hold
See Note 2__STOP Counter Counter Counter Counter Counter Counter Counter Drive [ |
- 1 ] Input Compare Equal Inputs Decode Register
FT311 FT312 FT315 FT314 FT324 FT342 FT343 FT344
A1H2
2khz
A

Osc See Note 3 STOPLOCK
FT302

gj Etzl Rig;fggTo A1H2 A1F2 A1F2 A1F2 A1G6

igita n

Analog Converter Capstan Capstan | Direction g)ﬁnter IBG IBG cR)sz |

Converter Capstan Motor Tach Sense | Counter Counter Y

Drivers Board nput Decode Storage

FT345 CMO001 FT303 FT334 FT332 FT332 FT313

Notes:
[1] RUN refers to nominal speed control.

[2] STOP refers to deceleration from nominal speed to
stopped position.

[3] STOPLOCK refers to capstan position control.

3803-2/3420
XC3200 | 2735809 See EC 845958
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The tape unit is in a stop condition—Stoplock latch is
set. The IBG Counter is stopped with a count of 36.

© To start capstan motion (Write Op):

1. The tape control sets Write Status in the tape unit
and resets the Backward latch to generate Forward
Drive.

2. The tape control raises the Move tag. Move and
Write Status generate Go Internal and Extended
Go. Extended Go resets Stoplock latch and
activates Gate PDC.

During a full clock cycle (TO through T5) of the Gray
Code counter:

© Start Current cycle:

T1 ANDed with Go Internal activates the Start
Current latch —1. Start Current and Forward
Drive establish presets for the PDC.

T3 ANDed with Start Current activates Set PDC.
At this time a count of 34 is set into the PDC.

T4 ANDed with Start Current sets the PHD
register. PHD register contents are sent to the
DAC. The DAC applies armature current and
the capstan starts turning forward.

T5 ANDed with the Start Current latch—1
activates Start Current latch—2 and degates
Start Current.

Note: Start Current may remain active until the first
quarter tach pulse if the Opposite Direction latch is on.
The Opposite Direction latch status is a function of
stoplock.

Write Status
Forward Drive
Move (from TCU)
Go Internal

Extended Go

Gray Code
Counter

Start Current

Set PDC

Set PHD Reg

Degate Start Current

cccccoccccecececcececc

START CAPSTAN MOTION (WRITE OPERATION 200 IPS)

lTLlTLL

o] T1] 2] 73] 74 18]
I el
el
raf |
ul
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O Normal Run cycle:

T1 ANDed with the positive (phase A) tach
transition generates a Normal Run pulse.

T2 ANDed with Normal Run pulse transfers the
contents of the PDC into the PHD register (still
34 during the first Normal Run).*

T3 The TPC is reset.

T4 The PDC is set to -8 (1,2,4,16,32, and sign bits
are turned on).

Update takes place every Normal Run pulse.
Update is shifting the Error Value from the
PDC into the PHD.

As the capstan accelerates, the intervals between
quarter tach pulses become shorter until capstan speed
reaches 100 percent (200 ips). The PDC counts become
successively less during acceleration. When the
capstan is at 100 percent velocity, the PDC will
normally increment to a value between 2 and 4 which
reduces motor drive current to 1.5-2.0 amps (just
sufficient to overcome friction and maintain speed).

Note: As the capstan slows, the PDC count increases
and thus more drive current is sent to the motor.
When the capstan is over speed, the PDC count is less,
which provides less motor drive current.

6B-220
o

Normal Run ___IT1 l______
Last Cnt Into PDC 1

Update (Set PHD) T2 r_]

Reset TPC LN |

Preset PDC AL |

Phase A

Normal Run Pulse n rL n

Sampled Equa | I W B

TPC Counting l_] u u (Constant)

POC Counting § B Ny Sy B

Update I JlL__ T (Variable)
M LI L

Error Determination

6B-220




FORWARD CREEP DURING REWRITE—MODELS 4, 6, AND 8

A write-backspace-write sequence is used to rewrite
the last block of a file. Such a sequence causes
forward creep.

Forward creep is used to generate a slightly longer
than normal interblock gap (IBG). Without forward
creep, repeated write-backspace-sequences could
shorten the IBG or the previous good record on tape.
(Short IBGs cause compatibility problems when tape is
used on IBM tape units having different start-stop
characteristics).

This figure represents tape motion during a backspace
rewrite for Models 4, 6, and 8.

Backspace Operation: (Read Operation)

Tape control deactivates Move after the last byte is
read and the IBG counter starts counting. Extended

H Write Condition is not activated in the tape control
until eight capstan pulses (1600 bpi) or two
capstan pulses (6250 bpi) after Gap Control is
active. The first byte of the new block is written
approximately 0.12 inch, (3,06 mm) or
approximately 12 capstan pulses, beyond the
starting position of the old block.

Forward Creep During Rewrite, Models 4, 6 and 8

Read Head Write Head

Go holds the Go Internal line active. Backspace R <
Operation
E When the IBG counter reaches 16 (6250 bpi) or 90 ) ~
(1600 bpi), a normal, controlled stop is initiated. [ IBG Counter = 16 (6250) or 90 (PE)
|
Backhitch Operation: ' i
When the Write command is received, the tape T T T |
control activates Move and tape moves backward. | |
Forward Status is activated when the | |
microprogram counts 140 tach pulses. | |
n The tape does not actually stop, but goes through | |
a dynamic reversal. The maximum backward l |
excursion is approximately 0.070 inch (1,78 mm) | I
past count 140. Backhitch ! |
. . . Operation l |
Erase Status is set when tape is moving forward I
and the capstan pulse counter has decremented to | |
139. The erase head is approximately in the center I |
of the interblock gap. | |
|
ﬂ The erase head is on and the tape is being erased. ! | <
Erasure continues for 119 capstan pulses. -y - — = — -
|
Write Status is active and Move drops for | | E <
approximately 5 usec to allow the tape unit to I |
generate an interblock gap. | |
---------- ]
. P . ; Write (
Rewrite Operation: (Write Operation) Operation : ﬂ | Oid Block .
ﬂ Tape control re-activates Move and tape continues | |
moving forward. Gap Control is activated at IBG |
. . New Block
count 68 for 6250 bpi or 64 for 1600 bpi. : Bl new Boc (
| — - «—
Approx. 0.12 inch (3,05 mm)
(about 12 capstan pulses)
3803-2/3420
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INDEX INDEX 1

A Air Pressure Check, Regulator 08-405, 90-190

Airflow and Voltage Monitoring Trap Failure (MAP) 13-260 Erase Head 5B-110
Abends-Theory  00-035 _ System 1A-000, 1B-000 B Bus Parity Error ALUT  16-030 Operation  08-360
A/B Read and Sequencing Register 53-055 Alignments B Bus Panity Error ALU2  16-100 Operational Check  08-380
A Register 52-035 . Capstan Branch On Condition (BOC) Error Removal/Replacement  08-370
AC Power Supply (see Power Supplies) Dynamic (Non-90,000 series) 08-150 ALU1  16-050 Solenod 4B-160
Acceptable Waveforms (Read Card Test Points) Dynamic (90,000 series) 08-160, ALU2 16-120 Write Card Circuits  5B-110
5B8-004 _ Marks 08-064 Bus In Register, Channel 52-040 Automated Logic Diagram (ALDs) 00-002
Access Times, Read/Write (Subsystem Static (Non-90,000 Series) 08-060 Bus Out Register. Tape Unit  52-045 Automatic Threading (Concept)  40-001
Characteristics) 40-002 Static (With Round Supports) 08-068 Card Interchanging List  16-001
Acronyms and Abbreviations PLAN 2 Static (With Square Support Without Channel Bus In (CBI) Register ~52-040 B
Active/Inactive/Pulsing/Switched Line Zero Marks)  08-062 Channel Tags In (CTI) Register  52-040
Levels  00-003 Power Window 08-640 Communication Between Microprocessors
Adapter Hose (CE Tool) 80-000 Alternate Flip Flop 53-040 (Description) 52-030 B Bus
ADD/ADDM, Arithmetic (ALU Operation) 52-065 ALU ((Arithmetic Logical Unit) Microprocessor)) Crossover (XOUTA/XOUTB) Registers 52-025 B Bus 0-7 ALU1 Test Points (Table) 16-030
Additional Stopping Distance After Go Operations D Bus Parity Error ALU2 16-110 Panty Error ALU1 (MAP)  16-030
Extend 6A-140, 68-205 Arithmetic Add: ADD/ADDM (Hex Code A or B) D Registers 52-06C Panty Error ALUZ (MAP) = 16-100
Address Out Active (MAP) = 13-300 52-065 Diagnose. Loop. and Scoping Procedures Panty Indicator 75-003
Address Out Inactive (MAP)  13-360 Branch On Condition: BOC (Hex Code 2 or 3) 16-000 Backhitch - BB- 230
Address/Feature/Priority Card Plugging 52-085 ' General Reference Information  16-000 Backspace Block Command 40-007
(Installation) 90-110 _ Branch to Read from Load Point 55-040 High-Order ROS Registers 52-035 Backspace File Command 40-007
ﬁggressl Decoders, Control Unit  58-010 Branch to Write from Load Point  55-024 High ROS/IC Parity Error On a Branch Instruction gggt&)aar%e Operation  6B-230
ressin . . -
Concep%s 40-003 ng?ggouncondmonal' BU (Hex Code 6) f\\l[bj; }2_858 No Response or Tape Moves Backward 3A-100
Tape Control and Tape Unit  54-005 Common Start 1/0 Routine 55-020 How to Determine the Failing Address 16-000 Tape Fails to Go Backward 3A-130, 3B-130
Ad;us@mem Logical AND: AND/ANDM (Hex Code C or D) How to Make the ALU Loop on an Error  16-000 Bad Sense Data After a Rewind from OLTs (MAP)
Altitude Vacuum Level 08-410, 90-190 52-070 Linking Microprogram Routines (Description) 15-140 ,
AMP Sensor (NRZI-Model 3, 5, 7) 08-300 Logical Exclusive OR: XO/XOM (Hex Code E or F) 52-030 Basic Recording Techniques (PE, NRZ,
ﬁmplsenS?VM(Pg P:'Ys'f\g?degg; :?107) 08-290 52-075 Listings, Microprocessor (Description) 52-030 863255(?)802202{’;'0”(6 55'0toz 40-001
mplitude (Model 4, 6, - . Local Storage Register (LSR) 52-015 'C >ubsysiem (Loncepts -
Auto;:leaner 08-382. 5B-110 Lé)é;l%a;SOR. OR/ORM (Hex Code 8 or 9) Low—OrdergROS %egisters 52-035 Bc()‘:DIC-EB\CDlsC7 ch)zna/ers»on Chart (7-Track
BOT/EQT, Fiber Optic  08-580 ic: Low ROS/IC Parity Error On a Branch Instruction peration; -
BOT/EOT Voltage 08-575 ss‘g[%;gg'° STO (Hex Code O or 1) ALUT / 16-010 Bt Cell and PE Waveform sségogm
Capstan To Stubby Bar Clearance - _ ALU2 16-080 _ it Cell an aveform -
(All Models) 08-080 | aLyensfer Logic: XFR (Hex Code 4 or 5) - 52-100 Microprocessor Bit Packing and Scoping Procedure  5A-115, 58-025
Capstan Tachometer (Model 3, 5, 7) 08-130 Charts 1 to 7 13-091 Clocks  52-005 Bit Usage Chart, MP| XOUTA Register 52-025
Capstan Tachometer (Model 4, 6, 8) 08-120 Fails to Trap to 000 (MAP) 13-400 Instructions (see ALU Operation) Block Diagram, Device Switching
Cartridge Motor  08-535 Failure to Reset CTI (MAP) 13-210 Listings (Description) ~52-030 (2x8 Switch)  18-012
Data Flow Clock Asymmetry 90-190 Hangs at 000 (MAP) 13-010 (MP1/MP2) Schematic 50-003 Block Diagram, Device Switching
DC Power Supply 08-570 Hangs on ALU2 Failure (MAP) 13-410 Microprogram Transfer Decodes 52-101 (3x8 or 4x8 Switch) 18-013
Dual Density Threshold Adjustment Card  80-000 Loop (MAP)  13-530, 13-540 MIST or TCS Register (MP1)  52-060 BOC Indicator  75-003
Electrical Skew (NRZ| Feature) 08-200 Loop, TCS (MAP)  13-080 MP1 Special Register (Hardware Errors) 52-060 BOT/EOT
ESD Grounding (3420/3803)  90-190 Microprogram Detected Error (Sense Byte 11 MP2 Special Register (TU Bus In) 52-060 Phototransistor  2A-010
Head Mirror Stop (Model 3, 5, 7) 08-350 Bit 4) (MAP) 16-060 ' Parity Error ALUT  16-040 Load Check Prior to BOT Sense 2A-150, 2B-150
Left Reel Hub and Motor 80-560 Op In Wait (MAP) 13-250 ROS 1 Trap Conditions 50-011 Tape Does Not Go Backward or Does Not Stop
Mechanical Skew (NRZI Feature) 08-180 Power-On Reset (MAP) 13-090 Second Level D|agram' ROS 1 Trap at BOT 2A-190
Mechanical Skew (1600 and 6250 BPI) 08-170 Reset Failure (MAP)  13-200 Conditions 50-010 Tape Moves Backward Off Left Reel 2B-190
Power Window Safety Bail 08-640 Waiting for ALU2 to Complete a Short Cycle XFR Example (Timing Chart)  16-001 Tape Unwinds Off Right Reel or Tl Light Stays
Read Amplitude (Model 4, 6, 8) 08-310 Sequence (MAP) 13-420 Stat Registers 52-015 On 3A~,1 50
Read Electrical Skew (NRZI Feature) (8-190 Waiting for ALU2 to Drop STATB (MAP) Stop Address-FRU List ALU1  16-060 Tape Won't Thread, Load, and Return to BOT
Type 2272 MST Card 17-800 13-460, 13-470 Stop Address-FRU List ALU2 16-130 Correctly 6B-100
Vacuum Column Door _ 08-680 Waiting for ALU2 STATB Indication (MAP) Tags In Register, Channel ~ 52-040 Voltage Checks and Adjustments  08-580
Vacuum Column Door Glass  08-690 13-450 Tape Unit Bus Out (TUBO) Register 52-045 BOT/EOT, Fiber Optics
Write Electrical Skew (NRZI Feature) 08-200 Waiting for ALU2 STATD Indication (MAP) TCS or MIST Register (MP1) ~ 52-060 Block Removal/Replacement 08-5390
Pneumatics ( dels)  08-420 13-440 XOUTA/XOUTB (Crossover) Registers  52-025 OBLESgOBOT/EOT Window Removal/Replacement
Pressure Level (All Models - ALU Cannot Exit or Loop (MAP) 13-370 Amplitude-Setting Sequence  58-120 -
Supply Flat Belt (Type 4) 08-442 ALU1 or Acl)_U2 Hz?ngs (Cphfart) )13_005 Analysis of Damaged Tape Errors 00-012 LED BOT/EOT Voltage Checks/Adjustments
Power quoyv MO_fOf, Rack and Switch  08-640 ALU1 or ALU2 Hangs (MAP) 13-000 Analysis of IBG in Developed Tape 00-013 08-580
Rack and Limit Switch 08-650 ALU1/ALU2 (Two Position Switch)  75-002 Analyzing Microprogram Errors ~ 16-131 Branch
Read Amplitude (Models 4,6, 8) 08-310 ALU?2 AND, Logical (ALU Operation) 52-070 Condition Error ALU1 (MAP)  16-050
Read Electrical Skew (NRZI)  08-190 Analyzing Microprogram Errors  16-131 Arithmetic Add (ALU Operation) ~ 52-065 MP1 Condition (Table) = 52-086
Right Reel Hub = 08-500 Microprogram Detected Error (Sense Byte 12 Array Patching, Patch Card 52-103 MP2 Conditions (Table) 52-087
Safety Bail 08-640 Bit 4) 16-130 ' Asymmetry Adjustment, Clock 17-800 On Condition (ALU Operation) 52-085
Tape Unit Stubby Bar 08-080 Microprogram Error (Table) 16-130 Attachment, Channel (Chart} 90-010 On Condition Error ALU2 (MAP)  16-120
Write Electrical Skew (NRZI) 08-200 Power-On Reset Charts 1 to 7 13-194 Autocleaner
7-Track NRZI Threshold Adjustment Card 08-000 Power-On Reset (MAP) 13-190 Adjustment  08-382

Air Bearings, MAP 4A-160, 4B-160
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INDEX (Cont’d)

Unconditional (ALU Operation) 52-090
To Write From Load Point 55-024
To Read From Load Point 55-040
Buffer Write Cycle 53-040
Buffers, LSR 52-015
Burst Commands 40-005
Bus In Register, Channel 52-040
Bus In/Bus Out Interface Lines 07-000, 54-000
Bus Out Checks (MAP) 15-030
Bus Out Register, Tape Unit 52-045
Busy (TCS Feature) 58-012
Busy/Tach Lines Test Points (Table) 16-171

Byte Counter 53-025

(o4

C Compare or P Compare Circuit Logic 17-017
C Compare or P Compare Errors 17-010

C Compare or P Compare Errors (Timing Chart)
17-014
Cable and Terminator Plugging 90-080

Cable Retaining Bar 90-060
Cables 90-060
Cabling, Subsystem 90-060
Capstan

Adjusters 08-060

Adjustment Wrench (CE Tool} 80-000
Box Wrench (CE Tool)80-000
Capstan To Stubby Bar Clearance

Drive System 6A-120, 6B-200

08-080

Dynamic Alignment Tracking (90,00 Series) 08-160
Dynamic Alignment Tracking (Non-90,00

Series) 08-150

Glazed Cleaning Procedure 08-700

Major Elements of Capstan Control logic 6B-205
Motion Checks (Motion Appears Normal) 6B-020

Motion Control 6A-000
Motion Failure Symptoms 6B-000, 6B-140
Motor and Controls 6A-120, 6B-200

Motor Proportional Drive Control 6B-215
Motor Status 3A-030, 3B-030

Motor Waveforms 6A-002

Normal Cleaning Procedure 85-004

Pulse Generator 6A-120, 6B-200

Start Capstan Motion (Write Operation

200 IPS) 6B-220

Capstan Assembly
Field Repair, Dented Capstans (Non-90,000
Series TU) 08-020
Field Repair, Dented Capstans (90,000 Series
TU) 08-030
Removal (Non-90,000 Series Tape Units)
Removal (90,000 Series Tape Units) 08-030
Replacement (Non-90,000 Series Tape Units)
08-040

08-020

Check /Adjustment (Models 4, 6, and 8) 08-120
Cleaning 08-140
Cleaning Kit 85-000
Cleaning Procedure, Special Glazed 08-700
Control Circuits, Capstan 6A-120, 6B-200
Drive System 6A-120, 6B-200
Dynamic Alignment (Non-90,000 Series Tape Units)
08-150
Dynamic Alignment (90,000 Series Tape Units)
08-160
Extended Go 6A-140, 6B-205
Gray Code Counter (GCC) 6B-205
IBG Counter Circuits 6A-130, 6B-205
Major Elements of Capstan Control Logic 6B-205
Motion Checks (Capstan Motion Appears Normal)
6B8-020
Motion Control Problems 6A-000
Motion Failure Problems 6B-000
Motor and Controls  6A-120, 6B-200
Motor Proportional Drive Control Circuit
Motor Waveforms 6A-002, 6B-002
Polarity Hold Drive (PHD) Register 6B-205
Proportional Drive Counter (PDC) 6B-205
Pulse Generation 6A-120, 6B-200
Quarter Tach Puises 6B-205
Read Only Storage (ROS) 6B-205
Start Capstan Motion 6B-220
Starts Turning When Power is Turned On
Static Alignment
(With Round Supports) 08-068
(90,000 Series, With Zero Marks) 08-062
(90,000 Series, Without Zero Marks) 08-064
Tach Period Counter (TPC) 6B-205
Tape Unit Loads But Capstan Motion is Faulty
6B-110
TU Stubby Bar Clearance Adjustment 08-080
TU Won't Thread, Load and Return to BOT Correctly
6B-100

6B-215

6B-140

Won't Start Rewind to LP After Tape Load 2B-175
6 MHz Oscillator and GCC 6B-205

Capstan Prealignment Gauge (CE Tools) 80-000

Card/Board Function Layout

(3420) 19-010

(3803-2) 19-000

Card Isolation Technique PLAN 1

Card Plugging (Installation) 90-110

Card Plugging, Tape Control Logic Panel 19-000

Cartridge
Does Not Open 2A-100, 2B-100
Opener Does Not Close 4A-150, 4B-150
Optional (Concept) 40-001

Motor Replacement/Adjustment 08-535
Restraint Pressure Check 08-536
Restraint Removal/Replacement 08-540

CE Initial Entry Flow Chart START 1

. CE Panel
Replacement (90,00 Series Tape Units) 08-050 D::ciiption 75-001
Starts Turning When Power is Turned On Failures 12-020
(Second Level) 6B-140 ) Operation Contents (MAP) 12-010
Static Alignment (Square Support With Zero Switches 75-001
Marks) 08-064 Channel
Static Alignment (Square Support Attachment (Chart) 90-010
Without Zero Marks) 08-062 Buffer Controls 53-030
Static Alignment (With Round Supports) 08-068 Buffer Logic 50-000
Capstan Tachometer Bus In 53-055
Check /Adustment (Models 3, 5, and 7) 08-130 Bus In Register 52-040
3803-2/3420
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Bus In/Qut Checking (MAP) 13-380
Initial Selection 54-000
Interface Problems, Tape Control
Priority Circuits 54-020
Status Word Bits (Table} 15-080
Tags In Register 52-040
Test Points (Table) 17-021
Write Byte Register 53-045
Characteristics, 3420 Subsystem 40-002
Chart
ALUT 1to 7 13-091
ALU2 Power On Reset 13-194
Branch Conditions 16-050
Cards and Cables, Device Switching
Troubleshooting Procedure  18-028
Dropping Ready and Thread and Load Failure
2A-000
Features Chart (Sense Byte 6) 17-220
Mode Chart (Sense Byte 6) 17-110, 17-220
Read/Write Vertical Redundancy Check 17-170
Reference 18-029
Skew Error Test Points 17-162
Tape Control To/From Device 18-005
Tape Unit Control Lines 16-213
1x8 Selection 18-001, 18-005
Checks
Autocleaner Operational 08-380
BOT/EOT Voltage 08-580
Capstan Tachometer
(Model 4, 6, 8) 08-120
(Model 3, 5, 7) 08-130
Capstan and Tracking 08-010
Cartridge Restraint Pressure 08-536
Cleaner Blade Gauss 08-390
Column Vacuum Level 08-400
DC Power Supply 08-570
Erase Head Polarity and Erasure 08-320
ESD Grounding (3420/3803) 90-190
Feedthrough 08-330
File Protect Mechanism 08-340
Mechanical Skew
1600 and 6250 08-170
NRZ! Feature 08-180
Pneumatic Pressure Vacuum 08-400
Power Supply 90-180, 08-570
Read/Write Head Resistance (Model 4, 6, 8)
08-280
Regulator Air Pressure 08-405, 90-190
Tape Guide (NRZI Feature) 08-230
Tape Unit Grounding 08-600
Threading Vacuum 08-400
Transfer Valve Plug 08-410
Vacuum Column Switch 08-450
Vacuum Pump Belt 08-410
Check Register, Write 53-045
Checking, Read Back (Concept) 40-001
Cleaner Blade Gauss Check 08-390
Cleaning Procedures (see Preventive Maintenance)
Clock

18-040

Asymmetry Adjustment 17-800
Chart 53-015

Check (MAP) 17-800

Control Logic, Microprocessor 52-005
Write (Table) 53-020
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INDEX 2

Clocks/Oscillators /Counters
Byte Counter 53-025
CRIC-CROC Address Counters
Data Flow Clock 53-015
Group Buffer Counter 53-090
Master Clock 53-005
Microsecond Frequency 53-005
Oscillator Gating 53-005
Read Clock Stepping Pulses 53-005

53-035

Read/Write Clocks and Counters (Table) 53-010

Write Clock and Write Counter  53-020
Column Vacuum Check 08-400
Command Controls Switches (CE Panel) 75-002
Command or Control Status Reject 16-160,
6A-160
Command Out Inactive During Reset or
Power On Reset (MAP) 13-330
Command Out Tag Active (MAP} 13-290
Command Reject (MAP) 15-020,
Command Select Sequencer and Decoder 12-026
Command Sequence (MAP) 13-050
Command Status Reject (MAP) 16-160
Commands and Instructions

Burst Commands 40-005

1/0 Instructions  40-009

Motion Control Commands 40-007

Non-Motion Control Commands 40-008
Common Start 1/0 (S10) Routine  55-020
Communication Between Microprocessors
(Description) 52-030
Communicator Feature, Device Switch  18-010
Communicator (2X8 Switching) 58-080
Compare Equal Indicator (CE Panel) 75-003
Compare Errors, P Compare or C Compare 17-010
Compare Errors, P Compare or C Compare
(Timing Chart) 17-014
Concepts, 3803-2/3420 40-003
Configuration Worksheet Instructions  90-030
Configurations, Subsystem (Concepts)
40-003, 90-100
Contingent Connection (TCS Feature) 58-012
Control Burst 40-002
Control Check Indicators (CE Panel) 75-003
Control Status Reject (MAP) 16-210
Control Unit (see Tape Control)

Common Start 1/0 (SIO) 55-020

Sense and Status Byte Table 00-005
Control Unit End (TCS Feature) 58-012
Conversion, Field Tester 90-170
Conversion Table, Sense Byte to Bit 14-005

Cooling Fan Assembly Removal/Replacement 08-630
Cooling System (see Voltage and Airflow

Monitoring System)
Counter (IC), Microprocessor 1 Flow Logic 52-010

Counters (see Clocks/Oscillators/Counters)
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INDEX (Cont’d)

CRC
Error, NRZI 17-590
Error, 6250 BPI/PE 17-540
Generation 53-0678
Generators 53-065
Indicator 75-004
Timing Chart 17-544

CRIC/CROC Address Registers 53-035
Crimper Procedure, Tape (CE Tool) 80-000,
2A-015, 2B-006
Cross Reference, Pins to Logic (3803-2)
Cross Reference 3803-2, Pins To Logic
(Logic) 17-166
Crossover (XOUTA/XOUTB) Registers
Crosspoint Section (2X8 Switching)
Crosspoint Switch, Inbound 58-110
Crystral Oscillators, Basic Timing 53-005
CUE Reset on Interface B (MAP) 13-500
Current Generator 5B-110
Cyclic Redundancy Checks (see CRC)

(MAP) 17-540

Generation CRC A, B, C, D 53-066

During Read Back Check of Write Operations

20-000

52-025
58-080

53-067
During 9-Track Read Backward Operations
53-067
During 9-Track Read Forward Operations
53-067
During 9-Track Write Operations 53-067
Read CRC Generator 53-065
Write CRC Generator 53-065
D
D-Bearing Removal and Replacement
(NRZI Feature)} 08-210
D Bus
Parity Error
ALU1 (MAP) 16-040
ALU2 (MAP) 16-110
Parity Indicator 75-004
D Registers 52-060
Data
Converter Check (MAP) 15-070
Entry Select Switch (CE Panel) 75-003

Exchange on Device Interface During
a Write Operation 5A-130, 58-130
Data Flow and Control
ALU Schematic 50-003
Check Indicators 75-004
Clock 53-015
Clock Asymmetry Adjustment (Installation) 90-190
Exchange on Device Interface During Write Operation
5A-130, 5B-130
Intermittent Permanent Data Checks
Bit Packing 5A-115, 5B-025
Forward to Backward Ratio 5B-020
Noise or Bit In IBG 5A-115, 5B-025
Signal Dropout 5A-110, 5B-020
Tape Edge Damage 5A-110, 5B-030
Tape Slipping 5B-020
Tape Stretch 5A-115, 5B-020
Read Data Flow Logic 50-002

coceccceccecccecceccCcCcCCcc
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Write Data Flow Logic 50-001

Write Translator 7-Track 57-021

7-Track Read Schematic 57-006

Security Erase Command 40-007

Security Erase Procedure Offline 12-013
Data Flow Check Indicators (CE Panel) 75-004
Data In  53-040
Data Rates (3420 Subsystem Characteristics)
40-002
DC Power Supply (see Power Supplies)
DC71 Patch Card General Description
Dead Track Register 53-075
Degausser (CE Tool) 80-000
Degaussing, Cleaner Blade 08-390
Degaussing, Read/Write Head 08-280
Density Feature Combinations (Table) 40-004
Description

52-103

Group Coded Recording 55-008
Phase Encoded (PE) 55-007
NRZI 55-007

6250 BPI  55-007

Detection Register 53-005
Determine the Failing Instruction Address
Procedure, Microprocessor 16-000
Developing Solution (CE Tool) 80-000
Develop Tape 00-011
Device
Bus In x to DF Test Points (Table)
Selection Priority 54-020
Switching Feature (Description) 58-050, 90-050
Block Diagram For 2x8 Switch  18-012
Block Diagram For 3x8 or 4x8 Switch
Failure Modes 18-010
Feature (Logic) 18-010
Inbound Crosspoint Switch
Line Definitions 58-060
Operation 58-060
Rules and Definitions 18-011
Switch Node 58-090, 90-050
Tape Subsystem Cabling 18-011
Interface
Data Exchange on Device Interface During Write
Operation 5A-130, 5B-130
Lines 07-000, 54-000
Device End (TCS Feature) 58-012
Device to SDI Lcgic Lines 18-030, 18-032
Diagnostic Mode Set Command 40-008, 55-007
Diagnostics, System (Installation) 90-200
Diagram
Autocleaner Operation
Byte Count or Go Down
CE Entry 12-027
Channel Priority  54-020
Configuration Worksheet, Subsystem
installation  90-040
Device Interface 07-000
Device Interface During a Write
Operation 5A-130, 5B-130
Device Interface During Read Forward
Operation 5A-140, 5B-140
Device Switching
Configuration 58-051, 18-011
Feature 18-010
Most Probable Cause Analysis

17-312

18-013

58-110

08-360
12-028

18-015
58-055, 18-012

Read Translator 7-Track 57-020 : _
Read/Write Flow Logic ~50-002 D S oG g o
3803-2/3420
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2X8 Switching Functional Units  58-080
2X16 Switch Logic 58-055
2x16 Switch Logic 58-060
3X8 or 4X8 Switch Logic 18-013
4X16 Switch Logic 58-070
Display Select Switch and Compare
Group Coded Recording (6250 BPI)
IBG Generation 6A-150, 6B-210
Initial Selection 54-000
Map Formats 00-001
Pneumatic System, Thread Status
(Active and Inactive) 4A-161, 4B-161
Reel and Capstan Operation During
Rewind 3A-030, 38-030

12-023
55-008

Set and Display CE Register 12-021

Set and Display Compare Register 12-022
System Diagnostics 90-210
Troubleshooting Procedure (MAP)  18-020

Write Head Driver Card 08-270
Digital to Analog Converter (DAC) Waveforms
(Model 4, 6, and 8) 6B-010, 6B-011, 6B-012
Digitec 251 Meter (CE Tool) 80-000
Display LSR Contents (How To) 12-013
Display Select Switch (CE Panel) 75-002
Drive (see Tape Unit)
Drop Ready Problems, Intermittent 00-005
Dropping or Picking Records 15-200
Dropping Ready and Thread and Load
Failure Symptoms Chart 2A-000, 2B-000
Dual Density Threshold Adjustment Card 80-000

Dynamic Reversal (MAP) 16-200

E

Early Begin Readback Check (MAP) 17-100
Easy Load Cartridge (Concept) 40-001

EBCDIC/BCDIC Conversion Chart 57-020
ECC/CRC Scope points (Table) 17-075
ECC/ENV Indicator 75-004

Edge Damage, Tape 5B-030

Emulator Jumper 90-200

Enable Switch  75-001

Enable/Disable Switch (Concepts) 40-003
Encoded Data Group (GCR) 55-010

End Data Check

MAP 17-530
Logic 17-531
End Of Call 00-030
Engineering Changes Which Affect MAPs  00-000
Entry Select Switch, Data 75-003
ENV/ECC Indicator 75-004
Envelope
Check Circuit Logic 17-315
Check Without Skew Error (MAP) 17-220

Circuits  5A-100, 5B-100
Failure, Runaway, or Read/Write Problems
5A-000, 58-000
EOT/BOT (see BOT/EQT)
Equipment Checks 16-000
Erase
Full Width Erasure (Concept)
Gap Command 40-007
Head 5B-110

40-001

": # Ia
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INDEX 3

Head Current 40-007
Head Polarity and Erasure Checks 08-320
Head Removal and Replacement 08-250
Error Analysis (see MAPs, Tape Control)
Error Analysis Flow Chart, Permanent
Read/Write 00-011
Error Correction Sense Analysis (MAP) 21-000
Example of Typical Flow Through MAPs 00-003
Excursions (Wide) in Left Column Durning HS Rewind
3A-160, 38-160
Extended Go 6B-205
Extra or Missing Interrupts (A2 Panel) 18-050
F

Failure Follows Tape Unit 00-040
Failure Modes, Device Switch Feature
Features
Card Plugging 90-110
Chart for Sense Byte 6 17-220
Density Feature Combinations (Table)
Device Switching
Cabling Instructions  90-060
Line Definitions 58-060
Node Logic 58-090
Node Schematic 58-080
Operation 58-060
Theory 58-050
2 X 8 Switch Functions (Concepts)
2 X 8 Switch Logic 5B-005
2 X 16 Switch Logic 58-060
4 X 16 Switch Logic 58-070
Nine-Track NRZI 40-004
Seven-Track NRZI|
EBCDIC-BCDIC Conversion Chart

18-010

40-004

58-080

57-020

Read Data Convert Data Flow Schematic 57-026
Read Translator Data Flow Schematic 57-022
Seven-Track Read Data Flow Schematic 57-006
Seven-Track Write Data Flow Schematic 57-005
Write Data Convert Data Flow Schematic

57-025

Write Translator Data Flow Schematic 57-020

Switching Configurations (Figure) 58-051

Two Channel Switch (TCS) 58-010
Busy 58-012
Contingent Connection 58-012
Control Unit End 58-012
Device End 58-012
Implicit Connection 58-011
Interface Switch Control 58-011
Partitioning 58-011
Reserve/Release Operation 58-011
Resets 58-011
Selection 58-011
Sense Release Command
Sense Reserve Command
Stack 58-012
Stack Interrupt 58-012
Theory 58-010
Tie Breaker 58-012

2 Control Switch (Concepts)

3 Control Switch (Concepts)

4 Control Switch (Concepts)

Feedthrough Check 08-330

58-011
58-011

58-050
58-050
58-050

INDEX 3
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INDEX (Cont’d)

Fiber Optics

BOT/EOT Voltage Checks/Adjustments
Bundle Removal/Replacement 08-610
Lamp Removal/Replacement/Cleaning 08-620
LED BOT/EOT Block Removal/Replacement
08-590

LED BOT/EOT Voltage Checks/Adjustments
LED BOT/EOT Window Removal/Replacement

08-580

08-580

08-590
Field Feedback Problem Fixes 00-050
Field Replaceable Units (FRUs) PLAN 1
Field Tester

Accuracy Check 08-290, 08-300,
08-315

Conversion 90-170

3420 80-020
File Protect Indicator Off (MAP) 1A-000,
18-000

File Protect Mechanism Check 08-340
File Protection (Concept) 40-001
Flag Bytes 1 and 2 (Tables) 40-006
Flat Belt Replacement, Pneumatic Supply
Flow Charts
Branch To Read From Load Point 55-040
Branch To Write From Load Point 55-024
Common Start I/0 Routine 55-020
Read From Load Point 55-040
Selection and Priority 54-005
Write From Load Point 55-024
Flow Through MAPs, Typical (Example)
Format Character Trk x (Table) 17-075
Format, Data (see Recording Methods/Formats)
Format of MAPs 00-001
Format, Microprocessor Instruction 52-030
Forward Creep During Rewrite (Model 4, 6, 8)
6B-230
Forward Space Block (FSB) Command 40-007
Forward Space File (FSF) Command 40-007
Forward Start Times (Subsystem Characteristics)
40-002
Four Control Switch (Concepts) 58-050
Full-Width Erasure (Concept) 40-001
Function Layout, Card/Board
3420 19-010
3803-2 19-000
Functions, MP1 and MP2 52-030

08-442

00-003

G

Gating, Oscillator 53-005
General Cleaning Instructions
General Information 07-000
General Reference Information,
Microprocessor 16-000
General Reset 50-011
Generators, CRC 53-065
Generation, CRC  53-067
Generation, IBG 6A-150

85-000

Glazed Capstan Cleaning Procedure 08-700
Glossary of Terms PLAN §
Go Extend
Additional Stopping Distances After 6A-140,
6B-205

Gray Code Counter (GCC) 6B-205
Ground Check, Tape Unit 08-600
Group Buffer Control 53-025

Group Buffer Counter 53-090

Group Coded Recording (GCR) 6250 BPI
GCR, 5260 BP! (Concepts) 40-002
GCR Block 55-008

55-008

H

Halt 1/0 Instruction 40-009
Hardware Errors (MP1 Special Register)
Hardware Pointers 17-602
Head, Erase 5B-110
Head Mirror Stop Adjustment (Models 3, 5, and 7)
08-350
Hex Wrench, Right Reel Hub (CE Tool) 80-000
Hi IC Pty/Hi ROS Reg Pty Indicator (CE Panel)
75-003
High-Order ROS Registers 52-035, 16-020
High ROS/IC Parity Error on A Branch Condition
ALU1 (MAP) 16-020
ALU2 (MAP) 16-090
High-Speed Rewind (see Rewind Operation)
High-Speed Rewind Solenoid Check 08-405
How To
CE Initial Entry Flow Chart Start 1
Determine the Failing Instruction Address
Develop Tape 00-011
Locate Information PLAN 1
Make the ALU Loop on an Error
Operate CE Panel 12-000
Use MAPs 00-000, PLAN 1
Use Section 18-xxx 18-010

52-060

16-000

16-000

IBG Counter 2A-010

IBG Detected on Write (MAP}  17-080

IBM Easy Load Cartridge 40-001

ID Burst 40-002

ID Burst Check (MAP) 17-050

Implicit Connection (TCS Feature) 58-011

Inactive / Active / Pulsing/Switched Line Levels
00-003

Inbound Crosspoint Switch Schematic (Device Switch
Feature) 58-110

Indicators, CE Panel 75-003

inhibit Preamble/Postamble 40-005
Initial Entry Flow Chart, CE  Start 1
Initial Selection Description 54-000
Initial Selection

AB CE 50-011

Bus In/Bus Out Lines 54-000

Device Interface Lines 07-000

07-000, 54-000
3A-010, 3B-010
07-010

Tape Unit
Iinitiating a Rewind
Initiating Tape Motion
Installation

Address/Feature/Priority Plugging (see Card Plugging)

Cable and Terminator Plugging 90-060

Cable Retaining Bar 90-060
90-070

Go Extensions in Quarter Tach Pulses 6B-205 Cabling, Subsystem (Chart)
IBG Counts Models 3, 5, and 7 6A-140 Card Plugging
3803-2/3420
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Address, Tape Control 90-110
Data In Handling 90-130

Device Selection Priority Assignments
(Chart)} 90-150

Device Switching Feature 90-110

Device Switching Feature, Address Control (Chart)
90-140

Disconnect In Handling 90-110

NRZI Feature 90-120

Primary/Secondary TU Interface Control (With
Device Switch) 90-130

Primary/Secondary TU Interface Control

(With 1x8) 90-130
Priority Assignments, Device Selection (Chart)
90-150

Select Out Priority 90-120

Serial No/EC Level/Feature Code (Tape Control)

90-210

Serial No/Model No/EC Level/Feature Code

(Tape Unit) 90-212

Tape Control Address 90-110

Tape Switching Feature, Address Control (Chart)

90-140

Two Channel Switch Feature

3803 Address 90-110
Checklist 90-020
Checks and Adjustments (installation)

Air Bearing Pressure, 3420 90-190

Altitude Vacuum Level Setting, 3420 90-190

Autocleaner 90-190

BOT/EQOT Check 90-190

Capstan Check 90-190

Data Flow Clock Asymmetry Adjustment,

3803 90-190

ESD Grounding 90-130

Mechanical Skew, 3420 90-190
Configuration Worksheet (Instructions)
90-030, 90-040
Device Switch Cabling 90-050
Emulator Jumper 90-200
Field Tester Conversion 90-170
Instaliation Checklist 90-020
Instructions, Subsystem Installation
1/0 Interface 40-003
Kickplates 90-090, 90-100
Operator Panel Labels, Tape Control 90-16C
Plugging, Cables and Terminators 90-060
Power Requirements, Special-3420 Model 8
90-180
Power Supply Checks

Procedures 90-020

Special Power Requirements—3420 Model 8

90-180

Subsystem Cabling (Chart) 90-070

System Diagnostics 90-200

Terminator and Cable Plugging 90-060

Instructions (see Commands and Instructions)

90-120

90-000

Instruction Counter, Microprocessor 1 52-010
interblock Gap {!BG)

Counter Logic 6A-130, 6B-205

Detected on Write 17-080

Generation 6A-150, 6B-210

Go Extend IBG Counts (Model 3, 5, 7) 6A-140

Noise or Bit In 5A-115, 5B-025
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INDEX 4

Passing Times (3420 Subsystem Characteristics)
40-002

Subsystem Characteristics 40-002

Timing Chart (Model 5) 6A-150
Interface Disabled Indicator (CE Panel) 75-003
Interface Switch Control (TCS Feature) 58-011
Intermittent Drop Ready Problems 2A-005,
2B-005, 07-010
interrupt  54-000
Interrupts, Extra or Missing (A2 Panel) 18-050
Intervention Required (MAP) 15-010
Introduction to Maintenance Philosophy PLAN 1
Introduction, Subsystem Installation 90-000

1/0 Instructions (see Commands and Instructions)
40-009

1/0 Pins (3 Bit Code) 12-023, 12-024

K

Kickplates, Installation 90-030, 90-100

L

Lamp, Skew Check 53-085
Lamp Test Switch (CE Panel) 75-002
Latch, Reel (see Right Reel Latch)
Left Movable Guide and Retractor Removal
and Replacement (NRZ! Feature) 08-220
Left or Right Vacuum Column Problems 2A-170,
2B-170, 3A-110, 3B8-110
Left Reel
Does Not Turn Clockwise at Threading
Speed 2A-110, 2B-110
Hub and Motor Removal/Replacement/Adjustment
80-560
Logic 3A-030, 38-030
Motor Speed, Voltages 3A-020, 38-020
Right or Left Reel Won't Load Tape Inte Column
28-180
Tape Rewinds Off Left Reel!
Theory, Rewind and Timing Chart
Left Threading Channel 08-230
Legend and Symbols PLAN 4
Light Source Removal/Replacement 08-620
Lights/Indicators (see Maintenance Procedures)
CE Panel 75-001
File Protect Indicator Off 1A-000, 1B-000
Load Check Prior to BOT Sense 2A-150, 2B-150
Power Check Indicator On  1A-000, 1B-000
Ready Lamp Does Not Turn Off 4A-100, 4B-100
Ready Lamp Does Not Turn On  2A-210, 2B-210
TI Lamp Stays On 3A-150, 3B-150
Line Definitions, Device Switching Feature 58-060
Line Levels - Active/Inactive/Pulsing/Switched
00-003
Line Names for Reference to ALD XC70x

3B-180
3A-010, 3B-010

(Table) 18-020

Linking Microprogram Routines (Description) 52-030
Listings, Microprocessor 52-030

Lo IC Pty/Low ROS Reg Pty Indicator 75-003

Load Check 2A-000, 2B-000
INDEX 4
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INDEX (Cont’d)

Load Failure Symptoms (MAP) 2A-000, 2B,000
Load Check Prior to BOT Sense 2A-150, 2B-150
Loading Tape in Columns 2B-175

Load Operation, Approximate Time (3420 Subsystem

Characteristics) 40-002

Load Test, Minireel 08-800

Local Storage Register (LSR)

Displaying Contents 12-013
Operation 52-015

Locating Information PLAN 1

Locations
Control Unit
Tape Unit

Air Bearing Switch  2B-160

BOT/EOT Biock 3A-150, 3B-150
Cartridge Motor 4B-150

Cartridge Open Switch 4B-150

Cartridge Opener Control Card 4B-150
CP3 2A-130, 2B-130

Fiber Optic 2B-150

Fuses 1A-000, 1B-000

Manual Status Control (MSC) Card 4B-110
Pneumatic Contactor 2A-130, 2B-130
Pneumatic Supply 2A-210, 2B-210
Power Interface Board B1 1A-003, 1B-001
Power Window PCB 2A-210, 2B-210
Power Window Switches 4B-140

Reel Motor Power Board 2A-140, 2B-140
Reel Tachometers 3A-170, 3B-170

Reels Loaded Switch 4A-140, 4B-140
Regulator Cards 1A-002, 1B-002

SCRA 2B-160

TB-1, 2, and 3 1A-002, 1B-002

Transfer Valve Solenoid 2A-130, 2B-130
Y1 Panel Location 90-080

Lock ROS 1 IC  50-011

Logic
A Register 52-035
Arithmetic Add 52-065
Branch On Condition 52-085
Branch Unconditional 52-090
Byte Count or Go Down 12-028
Capstan Control, Pulse Generator, and

Motor Controls 6A-120, 6B-200
Capstan Fails To Start a Rewind To Load
Point Operation After Loading Tape into
Columns 2B-175
Cartridge Does Not Open 2A-100, 2B-100
Cartridge Opener Does Not Close 4A-150, 4B-150
CE Entry 12-027
Channel Buffer Controls 53-030
Channel Tags In and Channel Tags
Out Register 52-040
Channel Write Byte, Write Check, and
Pointer Registers 53-045
Command Select Sequencer and Decoder 12-026
CRC Generators 53-065
D Register 52-060
Data Flow Clock 53-015
Dead Track 53-075
Device Switch Node 58-090
Device Switching 58-050
End Data Check 17-531
Envelope and Read/Write
Model 3, 5, 7 5A-100
Model 4, 6, 8 5B-100

Wy

Envelope Check 17-315

Group Buffer Counter 53-090

Inbound Crosspoint Switch 58-110
High-Order ROS Register 52-035

Left Reel Does Not Turn Clockwise at
Threading Speed 2A-111, 2B,111

Left or Right Vacuum Column Problems
2A-170, 2B-170, 3A-110, 3B-110

Load Check Prior To BOT Sense 2A-150, 2B-150
Logical AND 52-070

Logical Exclusive OR 52-080

Logical OR 52-075

Loop-Write-To-Read (LWR) 55-005
Low-Order ROS Register 52-035
Microprocessor Clocks Control 52-005

MP1 IC (instruction Counter) 52-010
MP1/MP2 Circuits 50-003

MP1/MP2 Special registers 52-060
MP1/MP2 STAT Registers 52-015

MIST or TCS Register 52-060

Multi-Track Error (Logic) 17-112

No Response or Tape Moves Backward 3A-100,
3B-100

NRZ!| Read Data Flow 57-006

Oscillator Gating 53-005

Overrun  15-042

P or C Compare 17-017

Power Window Does Not Go Down 4A-140,
4B-140

Proportional Drive Control 6B-215

Read Cycle Controls 53-095

Read Data Converter 57-026

Read Data Flow 50-002

Read Head and Read Card 5B-120

Read Sequencing and A/B Registers 53-055
Read Translator 57-021

Read/Write Flow 50-000

Read/Write VRC Circuit 17-179

Ready Lamp Does Not Turn Off 4A-100, 4B-100
Ready Lamp Does Not Turn On/Window Does
Not Close 2A-210, 2B-210

Reel and Capstan Operation during Rewind
3A-030, 38-030

Reel Drive System 3b-020

RIC/ROC 53-081

Right or Left Reel Fails To Load Tape

Into Column 2B-180

Right Reel Does Not Turn Clockwise at
Threading Speed 2A-120, 2B-120
ROS/LSR 52-015

ROS Mode Switch and Gates 12-024

ROS 1 Trap Conditions 50-010

Skew Detection 53-085

System 360/370 Switching (Data In

Handling) 58-005

Tape Does Not Enter or Stay in High Speed
Rewind or Rewinds To BOT at High Speed
3A-170, 38-170

Store 52-095

Tape Does Not Go Backward or Does Not
Stop at BOT 2A-190

Tape Does Not Load Into Either

Column 2A-160, 2B-160

Tape Does Not Pull Out of Columns

Properly During Unload Rewind 4A-120, 4B-120
Tape Does Not Stop or Tape Runaway

3803-2/3420
XK0300 | 2736033 See EC 845958 847298
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(Forward or Backward 3A-140, 3B-140
Tape Does Not Wind Completely Onto Right
Reel or Reels Do Not Stop 4A-130, 4B-130.
Tape Fails To Go Backward 3A-130, 3B-130
Tape Goes Forward After Loading Into

Vacuum Columns 2A-200, 2B-200

Tape Moves Backward Off Left Reel, or

Tape Unit Performs a Normal Unload

Rewind During Load Operation 2B-190
Tape Pulls Out, Dumps, or Has Wide
Excursions in Left Column During High

Speed Rewind 3A-160, 3B-160

Tape Threads Into Threading Channel and
Stops 2A-140, 2B-140

Tape Threads Into Right Column 2B-130
Tape Unit Bus Out (TUBO) Register 52-045
Tape Unit Selection Priority 54-010

Tape Unwinds Off Right Reel 3A-150, 3B-150

TCS Selection and Tie Breaker 58-030
Transfer 52-100

Transfer Valve Does Not Pick or
Pneumatic Motor Not Running 2A-130
Two-Channel Switch 58-010

Two-Channel Switch and Tie Breaker 58-030

Unload Rewind Pushbutton (No Response)
4A-110, 4B-110
Write 53-070
Clock and Write Counter 53-020
Data Converter 57-025
Data Flow 50-001
Group Buffer Control 53-025
Write Head, Erase Head, and Write Card
Service Controls 53-040
Translator 57-020
Triggers 53-070
Trigger VRC 17-026
2x8 Switching Functional Units 58-080
Logic Panel Removal/Replacement (3803/3420)
08-630
Logic, Pins, Cross Reference List 20-000
Logic Section (2X8 Switching) 58-080
Logical AND (ALU Operation) 52-070
Logical Exclusive OR (ALU Operation) 52-080
Logical OR (ALU Operation) 52-075
Long Cycle BOC or BU Example (Timing Chart)
16-001
Loop, ALU1 (MAP) 13-530, 13-540
Loop Write-to-Read (LWR) Command
40-006, 55-005
Tape Unit Operation 55-005
Low-Order ROS Registers 52-035, 16-010
Low ROS/IC Parity Error on a Branch Condition
(ALU2) (MAP) 16-080
Low ROS/IC Parity Error on a Branch Instruction
(ALU1) (MAP) 16-010
Low Speed Rewind 3A-010, 3B-010
LWR Tape Unit Operation 55-005

M

Magnetic Tape and Reels (Concepts) 40-002
Preventive Maintenance
General Cleaning Instructions  85-000

58-110

INDEX 5

Schedule 85-005
Tape Unit Cleaning Procedure 85-001
Maintenance Philosophy, Introduction PLAN 1 .
Major Elements of Capstan Control Logic 6B-205
Make the ALU Loop on an Error (Procedure) 16-000
MAPs
Address Out Tag Active 13-300
ALU Cannot Exit or Loop 13-370
ALU1
Cannot Transfer 13-130
Fails to Trap to 000 13-400
Failure to Reset CTI 13-210
Hangs at 000 13-010
Hangs on ALU2 Failure 13-410
Loop 13-530, 13-540
Loop, TCS 13-080
Microprogram Detected Error (Sense
Byte 11, Bit 4) 16-060
Op In Wait 13-250
Power On Reset 13-090
Reset Failure 13-200
Waiting 13-110, 13-140, 13-170
Waiting for ALU2 to Complete a
Sequence 13-420
Waiting for ALU2 to Drop STATB  13-460,
13-470
Waiting for ALU2 STATB indication 13-450
Waiting for ALU2 STATD Indication 13-440
Waiting for End of Data (EOD) on Write 13-520
ALU1 or ALU2 Hangs 13-000
ALU2
Power On Reset 13-190
Trap Failure 13-260
B Bus Parity Error (ALU1) 16-030
B Bus Parity Error (ALU2) 16-100
Bad Sense After a Rewind from OLTs 15-140
Branch Condition Error ALU1  16-050
Branch On Condition Error (ALU2) 16-120
Bus Out Checks 15-030
Capstan Motion Control 6A-000, 6B-000
CE Panel Operation 12-010
Channel Bus In/Out Checking 13-380
Clock Check 17-800
Command or Control Status Reject 6A-160
Command Out Inactive During Reset or
Power On Reset 13-330
Command Out Reject 15-020
Command Out Tag Active
Command Sequence 13-050
Command Status Reject 16-160
Control Status Reject 16-200
CUE Reset on Interface B 13-500
Cyclic Redundancy Checks 17-540
D Bus Parity Error
ALU1 16-040
ALU2 16-110

INDEX 5
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Data Converter Check 15-070

Device Switching Feature
Most Probable Cause Analysis 18-015
Troubleshooting Procedure 18-020

Dropping Ready and Thread and Load

Failure Symptoms 2A-000, 2B-000

Dynamic Reversal 16-200

Early Begin Readback Check 17-100

End Data Check 17-530

End Of Call 00-030

Envelope Check Without Skew Error 17-220

Envelope Failure, Runaway, or Read/Write

Problems 5A-000, 5B-000

Error Correction Sense Analysis 21-000

File Protect Indicator Off or Power

Check Indicator On  1A-000, 1B-000

Formats 00-001

High ROS/IC Register Parity Branch Condition
ALU1 16-020
ALU2 16-090

How to Use 00-000

IBG Detected on Write 17-080

ID Burst Check 17-050

Intervention Required 15-010

LRCR Errors, Sense Byte 3, Bits O, 1,

ord 17-310

Low ROS/IC Parity Error on a Branch Condition

(ALU2) 16-080

Low ROS/IC Parity Error on a Branch Instruction

(ALU1) 16-010

MTE Without Envelope Check 17-110

No Block Detected on Write/Write Tape Mark

(WTM) 16-190

Noise Detection 17-370

Not Capable 15-060

NRZI Cyclic Redundancy Check (CRC)

Offline Duplication of Online Failures

Overrun  15-040

P Compare or C Compare Errors 17-010

Partial Record (Sense Byte 5, Bit 5) 17-410

PE or NRZI and GCR Velocity Checks/Changes

16-180

Permanent Data Checks 5A-105, 5B-002

Picking/Dropping Records 15-200

Pointer System 17-602

Postamble Error 17-190

Read /Write Vertical Redundancy Check (VRC)

17-168
Sense All Zeros 15-080
14-000
13-280

Sense Analysis
Service Out Tag Active

Single Tape Unit Problems 00-040
SI0 Trap Failures 13-320

Slow End Readback Check
Start Read Check 17-070
Suppress Out Active 13-310

Suppress Out Inactive During Reset or
Power On Reset 13-340

TACH Start Failure (Sense Byte 10, Bit 5)
16-170

TACH Velocity Error 13-510

Tape Control Metering Problems 18-060
Tape Control Power Supply 11-000

17-590
12-000

17-150

Faulty 6B-110

Tape Unit Wont Thread, Load, and Return

to BOT Properly 6B-101

Unit Check Without Supporting Sense

or Unexpected Sense 15-100

Unload Failure Symptoms 4A-000, 4B-000

Write Current Failure or Tape Unit Check 15-090

Write Tape Mark (WTM) Check 17-180

Write Trigger Vertical Redundancy Check

(VRC) Error 17-020

XOUTA Register Not Functioning

1x8 Selection Logic 18-000

301 Trap Address, TCS or Device Switching

Without TCS  13-240

3420/3803 Symptom Index 00-010

3803 Status Pending 13-220

6250 Error Correction 17-600
Markers, BOT/EOT 40-007
Master Clock 53-005
Master Signal Level Tapes (CE Tool) 80-000
Master Skew Tapes (CE Tools) 80-000
Mechanical Skew (Installation) 90-190
Mechanical Skew Check/Adjustment, NRZ| Featured
Units 08-180
Mechanical Skew Check/Adjustment, 1600 and 6250
BPI Units 08-170
Meter, Torque
Metering (Concepts) 40-003
Metering Problems, Tape Control
Microprocessor (see also ALU)

Card Interchange List 16-001

Clock Control Logic 52-005

Communication Between ALU1 and ALU2

(Description) 52-030

Diagnose, Loop, and Scoping Procedures

Functions (Description) 52-030

Instruction Counter Logic 52-010

Instruction Format 52-030

Listings (Description) 52-030

Stat Registers 52-015
Microprogram Address, Used in MAPs
(Description) 00-003
Microprogram Detected Error, ALU1 (MAP)
Microprogram Error, ALU2 (Table) 16-130
Microprogram Error Labels {Table) 16-060
Microprogram Errors, Analyzing (Table) 16-131
Microprogram Flowcharts

Branch to Read From Load Point 55-040

Branch to Write From Load Point 55-024

Common Start | /O Routine 55-020
Microprogram Indicators  75-004
Microsecond Frequency 53-005
Minireel Load Test 08-800
Missing or Extra Interrupts
MIST or TCS Register (MP1)
MLM Tab Placement by Volume
Mode Chart for Sense Byte 6 17-220
Mode Set Command Table 40-008
Mode Set 1 (7-Track NRZI) Operation
Mode Set 2 (9-Track PE/NRZI) Operation
Modified Power Supply, 3420 1A-002
Motion Control Commands 40-007
Motion Control Commands (Table)

-13-430

18-060

16-000

16-060

18-050
52-035, 52-060
PLAN 7

55-007
55-007

40-005

Tape Motion and Rewind Symptoms 3A-000, Motion Problems, Tape (Stubby Column Loops)
3B8-000 6A-010
Tape Unit Loads but Capstan Motion is Motion Tester (see Field Tester)
3803-2/3420
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Mpla/Sing\lEUS)witch (CE Panel) 75-002

MP1 (see
A-Register 52-035
Branch Conditions (Table) 52-086
Clock Control Logic 52-005
Clock Timing Charts 52-005
Functional Description 52-030
High-Order ROS Registers 52-035
Instruction Counter Logic 52-025
Low-Order ROS Registers 52-035

Schematic  50-003

Special Register (Hardware Errors)

Stat Registers 52-015

Transfer Decodes (Table) 52-101

XQUTA Register Bit Usage 52-025
MP2 (see ALU)

A-Register 52-035

Branch Conditions (Table) 52-087

Functional Description 52-030

High-Order ROS Registers 52-035

Instructional Counter Logic 52-030

Low-Order ROS Registers 52-035

Schematic  50-003

Special Register (TU Bus In) 52-040

Stat Registers 52-015

52-101
52-025

52-060

Transfer Decodes (Table)

XOUTA Register Bit Usage
Multi-Track Error (MTE)

Logic 17-112

MTE/LRC Indicator 75-004

Without Envelope Check (MAP) 17-110

N

9-Track NRZI (Concepts) 40-002

9-Track NRZ! Feature (Tape Control) 40-004
No Block Detected on Write/Write Tape Mark
(WTM  16-190

No-Operation (NOP) Command 40-008

No Response or Tape Moves Backward 3A-100,
3B-100

No Response When Rewind/Unload Button is
Pressed 4A-110, 4B-110

Noise Detection (MAP) 17-370

Noise or Bits in the Interblock Gap 5A-115, 5B-025
Non-Motion Control Commands 40-008

Non-Motion Control Commands (Table) 40-005
Not Capable (MAP} 15-060
Not Capable Conditions (Table) 15-064

NRZI

Cyclic Redundancy Check (CRC) (MAP) 17-590
Hi-Clip VRC (Write Only) 17-310
Read Data Bit x Test Points (Table) 17-590
Read Data Flow 57-006
R/W VRC, Hi Clip VRC, LRC Error 17-314
7-Track (Concepts) 40-002
9-Track (Concepts) 40-002
o
Offline Duplication of Online Failures (MAP) 12-001
OLT Error Messages Analysis 21-000
OLT-3420 F, G, H, Error Sense Analysis 21-000
One and Two Track 6250 Error Correction 17-600
Online and Offline Status (Concepts) 40-003
{ } Y M MY Y Y Y
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Operation, Autocleaner

Operational Check, Autocleaner
Operations, ALU
Arithmetic Add: ADD/ADDM (Hex Code A or B)
52-065
Branch On Condition: BOC (Hex Code 2 or 3)
52-085

Branch to Read from Load Point
Branch to Write from Load Point

08-360

08-380

INDEX 6

Branch Unconditional: BU (Hex Code 6)
52-090
Common Start 1/0 Routine
Logical AND: AND/ANDM (Hex Code C or D)
52-070

Logical Exclusive OR: XO/XOM (Hex Code E or F)

52-075

Logical OR: OR/ORM (Hex Code 8 or 9)

55-020

55-040
55-024

52-075
Store Logic: STO (Hex Code O or 1)
52-095
Transfer Logic: XFR (Hex Code 4 or 5) 52-100
Operator Panel Switches (2X8 Switch
Logic) 58-055
Optional Tape Cartridge (Concept) 40-001
ORC Byte 53-045
Organization of Publication PLAN 6
Oscillator Gating 53-005
Oscillators (see Clocks/Oscillators /Counters)
Other (Related) Subsystem Documents PLAN 1
Overrun
Error 53-040
MAP 15-040
PE and 6250 BPI (Timing Chart) 15-041
P
P Compare Error Test Points (Table} 17-013
P Comp Indicator (CE Panel) 75-004
P Compare or C Compare (Logic) 17-017
P Compare or C Compare Errors (MAP) 17-010

Panel, CE 75-001
Panel Enable Switch 75-001

Parity Error, B Bus, ALU1
Parity Error, B Bus, ALU2
Parity Indicator
Partial Record (MAP)
Partitioning (TCS Feature)

75-003

17-410

16-030
16-100

58-011

Passing Times per Byte (3420 Subsystem

Characteristics)

40-002 -

Passing Times, IBG (Subsystem Characteristics)
40-002

Patch Card
ALU1/ALU2 Card Location
General Description

Card Plugging Layout

52-103
52-104

52-104

PE or NRZI and GCR Velocity Checks/Changes (MAP)
16-180
PE Threshold Adjustment Card 80-000

PE, 1600 BPI (Concepts)

PE/€250 BP! CRC
Permanent Data Checks (MAP)
Permanent Read Error Scoping Offline
Permanent Read Error Scoping Online
Permanent Read/Write Error Analysis

Flow Chart 00-011

'Y

\vmw/

17-540

LY
LT 4

40-002

5A-105, 5B-002
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00-013
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INDEX (Cont’d) INDEX 7

e, S, Gue o apacmny, 0307 s St 2908 s 1 o
ersistent Pointers - ack, Switch Adjustment 08- ARG . .
Phase Encoded (PE) 55-007 Safety Bail Adjustment 08-640 Head and Read Card Circuits 5B-120 6250 BPI Error Correction (Concepts) 40-002

Noise or Bits in the Interblock Gap 5A-115 Reel

Phase Pointers (Table) 08-250 Operation 5B-140

Phasing Check (Installation) 90-180
Phasing, Power 90-180

Photo Cell, Radius Sensor 08-610
Picking/Dropping Records (MAP) 15-200 Pressure Test, Right Reel Latch
Pins to Logic, Cross Reference List Rear Housing 08-520

(3803-2) 20-000 Pressure/Vacuum Gauge 80-010 b i - -
Plugging, Cables and Terminators 90-060 Preventive Maintenance Read Card Test Points (Table) 08-310 Motors and Drivers'  3A-020, 38-020

! - ] : ' _ ; ina Rewi
Plugging, Reverse High Power Drive Current : Fiber Optic Lamp Cleaning Procedure  08-260 g:gg E'Ig:gua:gld S;ee;:; /(\:?rléstLrgg?ct (NéRBZ_I1F2c(e)ature) 08-190 R;:i ggg %%qsggg Operations During Rewind
;ﬁ;gcgaig;ta\r/‘v(ri?eoaeelaz 82:}3 (M%ﬁ;? 206 8) 08-270 gg'?:;ille 8%%9%?)5 Read Only Storage (ROS) 6B-205 Reel Does Not Stop A4A-130, 4BC—EIC%_0 s 80-000
Pneumatic System Tape Unit Cleaning Procedure 85-001 Read Only Tape Generation 90-200 Reel Motor and Hub Adjustment ( ools -

Imbalance or Leaks Check 6A-010, 6B-150 Priority, Select Out 90-120 Read Sequencing Circuits 53-055 Reel Tachometers 3A-030, 38-030

Safety Bail Cable Removal/Replacement 08-660
Preamps (see Ajustment)
Pressure, Air (see Pneumatic System)
Pressure Divider (CE Tool) 80-000

Alignment Tool Preparation Kit 08-460
Register, A/B  53-055 Alignment Tool Modification/Zeroing  08-465
Translator Data Flow Logic 57-021 And Capstan Operations During Rewind 3A-030,
VRC Indicator 75-004 38-030 ‘ ‘
6250 Service Requirements 50-030 Left Reel Does Not Turn Clockwise at Threading
Read Card Reference Generator 5B-120 Speed 2A-110, 2B-110

Motor Does Not Turn Off  4A-160, 4B-160 Priority (2X16 Switch Logic) 58-060 Read Ve o Counters (Table) 53-010 Ay g Poretion and Timing Chart - 34-010,

hgzm{algotz gu?gn(t;g or Transfer Valve Not Picked Procedures ) ) Clocks/Oscillators  53-005 Right or Left Reel Won't Load Tape into Column
=130, 2B- Capstan Motion Checks (Motion Appears Normal) CRCA B C.D 53-066 2B-180

Motor Stepped Pulley Alignment (Type 3 Supply) 6B-020 e

08-434
Pressure Level Adjustment (All Models) 08-420
Pressure/Vacuum Checks 08-400

Procedure to Check for Imbalance or Leaks 6A-010

Regulator Air Pressure Check 08-405

Supply Flat Belt Replacement/Adjustment 08-442

Supply Pulley Removal/Replacement 08-430
System, Description
Air Bearing 4A-160, 4B-160
Flow Diagram 4A-161, 4B-161
Pnematic Switches 4A-160, 4B-160
Three-Way Valve 4A-160, 4B-160
Transfer Valve 4A-160, 4B-160
Transfer Valve Leakage Test 08-400
Transfer Valve Not Picked 2A-130
Pointer System
MAP 17-602
Pointer Register (Second Level) 53-045
Probe List (Table) 17-701
Timing Chart 17-702
Polarity Hold Drive (PHD) Register 6B-205
Possible 3420/3803 Problem Fix 00-050
Postamble Error (MAP) 17-190
Power
Cable 90-060
Check Indicator On  1A-000, 18-000
Supply Checks (Installation) 90-180
Power-On Checks (Installation) 90-180
Power-On/Off Sequencing (Concepts) 40-003
Power On Reset 50-011
Reel Motor Voltages, Speed 3A-020, 3B-020
Requirements, Special-3420 Mode! 8
(Table) 90-180
Power Supplies
DC Checks/Adjustments 08-570
DC Test Points (3803/3420 Tables) 08-570
Modified 1A-002
Printed Circuit Board Removal/Replacement
(3803 Model 2 Only) 08-575
TCU Power Supply Failure Analysis 11-000
Unmodified 1A-000, 1B-002
3420 1A-000, 1B-000
3420 Power Interface Board, B1 1A-003, 1B-001
Power Window
Alignment 08-640

Check for Tape Drag 6A-010
Diagnosing CE Panel Failure 12-020
Digplaying Sense Information from CE Panel
12-012
Locating a Failing Command 12-010
Offline Duplication of Failures 12-000
Priority Circuits 54-020
Priority (see Selection and Priority)
Problems, Intermittent Drop Ready 2A-005
Proportional Drive Control, Capstan Motor
(Second Level) 6B-215
Proportional Drive Counter (PDC) 6B-205
Protection, File (Concept) 40-001
Pulse Generator, Capstan 6A-120
Pushbuttons (see CE Panel Switches)

Q
Quick Fix Index, 3803-2 Subsystem 00-009
R

Radius Sensor Photo Cell 08-610

Read
Acceptable Waveforms (Read Card Test
Points 5B-004
Access Times (3420 Subsystem
Characteristics) 40-002
Amplitude Adjustment (Model 4, 6, and 8) 08-310
Back Checking (Concept) 40-001
Backspace Operation 6B-230
Backward Command 40-005
Backward Operation 5A-140, 5B-140
Card Reference Generator 5B-120
Cycle Controls 53-095
Data Converter Data Flow Logic 57-026
Data Flow Logic 50-002
Data Flow Logic, NRZI 57-006
Errors, Permanent (see Permanent Read
Error Analysis)
Forward to Backward Ratio Test (All Models)
08-240, 5B-020
Forward to Backward Ratio Test (Models 3, 5, 7)

Does Not Go Down 4A-140, 4B-140 8A-110
3803-2/3420
XK0400 | 2736034 See EC 845958 847298
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CRC Generators 53-065
Cyclic Redundancy Check Generation and Use
53-067
Data Flow Clock 53-015
Data Flow Logic 50-000, 50-001, 50-002
Envelope Failure, Runaway, or Read/Write Problems
5A-000, 58-000
Head Degaussing and Resistance Check (Models 4,
6, and 8) 08-280
Head Resistance Check Procedure 5B-001
Intermittent Permanent Data Checks
Bit Packing 5A-115, 5B-025
Forward to Backward Ratio 5A-110, 58-020
Noise or Bit In IBG 5A-115, 5B-025
Signal Dropout 5A-110, 58-020
Tape Edge Damage 5A-110, 5B-030
Tape Slipping 5B-020
Tape Stretch 5A-115, 5B8-020
Logic Circuits 5A-100, 5B-100
Problems 5A-000, 58-000
Self Adjusting Gain Control (SAGC) 5B-120
Skew Detection 53-085
Vertical Redundancy Check (VRC) (Logic) 17-179
Vertical Redundancy Check (VRC) (MAP)
(Chart) 17-168, 17-170
Vertical Redundancy Check (VRC) (Timing
Charts) 17-172
VRC Circuit (Logic) 17-179
Write Clock and Write Counter 53-020
Write Head Card Plugging (Models 4, 6, and 8)
08-270
Write Service Controls 53-040
Zero Threshold 5B-120

Ready Lamp Does Not Turn Off 4A-100, 4B-100
Ready Lamp Does Not Turn On/Window Does

Not Close 1A-210, 2B-210

Ready Symptoms Failure Chart 2A-000
Recording Methods/Formats

Concepts 40-002

Description 55-007

Interblock Gap (IBG) 40-002

Magnetic Tape amd Reels (Concepts) 40-002
Nine-Track NRZI (Concepts) 40-002

PE (1600 BPl) Concepts 40-002

Right Reel Does Not Stop 4A-130, 4B-130
Right Reel Does Not Turn Clockwise at Correct
Speed 2A-120, 2B-120

Right Reel Latch Rear Housing Pressure

Check 08-520

Stabilization 3A-020, 3B-020

Tachometer Removal/Replacement 08-550
Tachometers, During Rewind 3A-030,

3B8-020, 3B-030

Tape Does Not Wind Completely Onto Right Reel
4A-130, 4B-130

Tape Fails to Go Backward 3A-130, 38-130
Tape Unwinds Off Right Reel or Ti Light Stays On
3A-150, 3B-150

Reference Charts, Device Switching Feature 18-029
Registers

A/B 53-055

Channel Tags and Bus In  52-040
Channel Write Byte 53-045
Crossovers 52-025

D 52-060

Dead Track 53-075

High and Low-Order ROS 52-035
Local Storage 52-015

MIST and TCS 52-060

MP1 and MP2 52-060
MP1/MP2 STAT 52-015

Pointer 53-045

ROS/LSR 52-015

Tape Unit Bus Out 52-045
Write Check 53-045

Regulator Air Pressure Checks/Adjustments
90-190, 08-405

INDEX 7
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Removals and Replacements
Air Bearings (D) 08-210
Autocleaner 08-370
Capstan Assembly (Non-90,000 Series)
08-040
Capstan Assembly (90,000 series)
08-050
Capstan Tachometer (Model 3, 5, 7)
Capstan Tachometer (Model 4, 6)
Cartridge Restraint 08-540
Cooling Fan  08-630
D-Bearing 08-210
Erase Head 08-250
Fiber Optics
BOT/EOT Block
Bundle 08-610
Lamp 08-620
LED BOT/EOT Biock 08-590
LED BOT/EOT Window 08-590
Left Movabie Guide and Retractor (NRZI
Feature} 08-220
Left Reel Hub and Motor
Logic Panel (3420/3803)
Pneumatic Supply Fiat Belt 08-442
Power Circuit Board (PCB) 08-575
Power Circuit Board (3803 Mode! 2 only)
Power Window Glass 08-670
Power Window Safety Bail Cable 08-660

08-020,
08-030,

08-110
08-030

08-5380

08-560
08-630

08-575

Printed Circuit Board (3803 Mode! 2 Only) 08-575
Read/Write Head Card 08-260
Read/Write or Erase Head 08-250
Reel Tachometer 08-550
Right Rear Movabie Guide and Retractor 08-210
Right Reel-Latch Rear Housing 08-470
Right Reel Motor 08-530
Right Reel Hub 08-480
Right Reel Hub Individual Parts 08-490
Vacuum Column Door Glass 08-6390
Replacement
Cartridge Motor 08-535
Pneumatic Supply Flat Belt (Type 4) 08-442
Pneumatic Supply Pulley (All Types of
Pneumatic Supplies) 08-430
Right Reel Hub 08-500
Right Reel Hub Individual Parts 08-490
Right Reel-Latch Rear Housing 08-510
Vacuum Column Door 08-680
Request In Interrupt 54-001
Request Track-In-Error Command 40-006
Reserve/Release Operation (TCS Feature) 58-011
Reset/Start or Step Switch (CE panel) 75-001

Resets (TCS Feature) 58-011
Resources PLAN 1
Response Chart 40-008
Rewind (REW)
Command 40-007
Concept 40-001
Operation and Timing Chart 3A-010, 3B-010

Problems 3A-000, 3B-000
Capstan Won't Rewind to LP After Loading Tape
2B-175
No Response or Tape Moves Backward 3A-100,
3B-100

Tape Does Not Enter or Stay in Hi Speed
Rewind 3A-170, 3B-170
Tape Does Not Stop or Tape Runaway (Forward

or Backward) 3A-140, 3B-140
Tape Fails to Go Backward 3A-130, 38-130
Tape Pulls Out Of or Dumps During High
Speed Rew 3B-160
Tape Rewinds Off Left Reel 3B-180
Tape Rewinds to Beginning of Tape at High
Speed 3A-170
Tape Stays in High Speed Rewind Status
to Load Point 3B-180
Tape Unwinds off Right Reel 3A-150, 3B-150
Unload/Rewind Pushbutton (No Response)
4A-110, 4B-110
Wide Execursions in Left Column During
High Speed Rewind 3A-160, 3B-160
Rewind Times (Subsystem Characteristics) 40-002
Rewind/Unload (RUN)
Command 40-007
Concepts 40-001

Unload Operation With Cartridge 4A-000, 4B-000

Unload Operation Without Cartridge 4A-000,
4B-000
Problems 4A-000, 4B-000

Cartridge Opener Does Not Close 4A-150,

4B-150
No Response When Rewind/Unload Button
is Pressed 4A-110, 4B-110
Power Window Does Not Go Down
4B-140
Reels Do Not Stop 4A-130, 4B8-130
Tape Does Not Puil Out of Columns Properly
During Unload Rewind 4A-120. 4B-120
Tape Does Not Wind Completely onto Right
Reel or Reels Does Not Stop 4A-130, 4B-130
Tape Moves Backward Off Left Reel 2B-190
Tape Unit Performs a Normal Unload Rewind
During a Load Operation 2B-1390
Unload Rewind Pushbutton {No Response)
4A-110, 4B-110

Rewind/Unload Times (Subsystem Characteristics)

40-002

RiIC/ROC 53-080

Right Reel )

Does Not Turn Clockwise at Correct

4A-140,

Speed 2A-120, 2B-120
Hub individual Parts Replacement 08-490
Hub Removal 08-480
Hub Replacement/Adjustment 08-500
Latch
Rear Housing Pressure Test 08-520
Rear Housing Removal 08-470
Rear Housing Replacement 08-510
Logic 3A-030, 3B-030
Motor Removal/Replacment 08-530

Motor Speed, Voltages 3A-020, 3B-020

Reels Do Not Stop 4A-130, 4B-130

Right or Left Reel Won't Load Tape into Column
2B-180

Tape Does Not Wind Completely onto Right Reel
4A-130, 4B-130

Tape Unwinds Off Right Reel or Ti Light Stays On
3A-150, 3B-150

Theory, Rewind and Timing Chart 3A-010, 3B-010

Won't Load Tape into Columnn 2B-180
Right Threading Channel 08-230
Ripple/Wr Data Switch (CE Panel) 75-002

ROS Bit P1, 0-7 Test Points (Table) 16-020
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ROS Bit P2, 8-15 Test Points (Table)
ROS Mode Switch (CE Panel) 75-002
ROS Patch Card (Plugging) 80-030
ROS 1 Trap Conditions Logic 50-010
Routines, Linking Microprogram 52-030
Rules and Definitions, Device Switching
Runaway

Envelope Failure, Runaway, or R/W Problems

5A-000, 5B-000

Tape Does Not Stop or Tape Runaway (FWD/BKWD)

3A-140, 38-140

16-010

18-011

S

Safety Section

SAGC (Self-Adjusting Gain Control)
Check 16-220
Theory 5B-120

Scale (CE Tool) 80-000

Schematics
IBG Counter (Model 3, 5, 7) 6A-130
Microprocessor (MP1, MP2) Flow = 50-003
Read/Write Flow 50-000, 50-001, 50-002

ROS 1 Trap Conditions 50-010
Scoping Permanent Errors

Offline 00-013

Online 00-014
Select In/Select Out 54-020
Select Out Priority (Table) 90-120

Selection, Tape Control and Tape Unit 54-005
Selection (TCS Feature} 58-011
Selection and Priority 54-010
Selective Reset 50-011
Self- Adjusting Gain Control and Zero Threshold
5B-120

Logic 1x8 18-000

Priority Circuits 54-020

Tape Control and Tape Unit Addressing 54-005

Tape Control and Tape Unit Selection 54-005
Tape Unit Selection 54-010
Sense
Analysis (MAP} 14-000
Analysis, Error Correction (MAP) 21-000
Bytes 0-23
Bits not Defined in MAPs 00-006
Tables 00-005
Mask for Sense Data After Rewind 15-140

Subsystem Quick Fix Index, Sense Byte
Analysis 00-009
Tape Unit Sense Bytes (Table)
Sense All Zeros (MAP) 15-080
Sense Byte to Bit Conversion (Table)
Sense Byte 3, Bit4 17-315
Sense Byte 5, Bit5 17-410
Sense Command 40-005
Sense Data Equals All Zeros 15-080
Sense Release Command (TCS Feature)
40-006, 58-011
Sense Reserve Command (TCS Feature)
40-005, 58-011
Sensor Adjustment, AMP
(NRZI-Model 3, 5, 7) 08-300
Sensor Adjustment, AMP

00-005
14-005
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INDEX 8

(PE Only-Model 3, 5, 7) 08-290
Sequence Chart, Forward Creep During
Rewrite 6B-230
Sequencing, Power On/Off (Concepts)
Service Controls, Write 53-040
Service In/Service Out 58-005
Service Out Inactive During Reset or
Power-On-Reset (MAP) 13-350
Service Out Tag Active (MAP) 13-280
Service Requirements
6250 Read 50-030
6250 Write  50-020
Set Diagnose Command 40-006
Set ROS Mode/Set CE Compr Switch (CE Panel)
75-002
Seven-Track NRZI Recording (Concepts)
Shim (CE Tool) 80-000
Short Cycle XFR Exampie (Timing Chart)
Short Gap (with Tape Damage) 00-012
Signal Dropout 5A-110, 58-020
SIO Trap Failures (MAP) 13-320
Single Tape Unit Problems Chart 00-040
Skew
Buffers 53-075
Detection 53-085
Error 17-166
Error Circuit Description 17-166
Errors, Test Point Chart (Table)
Error Timing Chart 17-163
Group Buffer Counter 53-090
Indicator (CE Panel) 75-004
RIC Equals ROC (MAP) 17-160
Test Points, Skew Errors (Chart)
Slippage, Tape 5B-020
Slow End Readback Check (MAP) 17-150
Solencid Check, High-Speed Rewind 08-405
Space Block Commands (Description) 40-007
Space File Commands (Description) 40-007
Special Power Requirements—3420 Mode! 8

40-003

40-002
16-001

17-162

17-162

(Table)} 90-180

Special Register, MP1 (Hardware Errors} 52-060
Special Register, MP2 (TU Bus In} 52-060
Stack Interrupt (TCS Feature) 58-012

Stack /Stack Interrupt (TCS Feature) 58-012
Standard Voltages, Definition of 00-003

Start Capstan Motion 6B-220

Start 1/0 (SI0) Routine, Common  55-020

Start Problem Analysis START 1
Start Read Check (MAP) 17-070
Start Times, Forward (Subsystem Characteristics)
40-002

Stat Registers 52-015

Status Byte Chart 00-005

Status Reject, Command or Control 6A-160
Stop Address-FRU List (Table) 16-060
Stop On Control Check Switch (CE Panel)
Stop On Data Flow Check Switch (CE Panel)

75-001
75-001

Stop/Start Switch (CE Panel) 75-002

Store (ALU Operation) 52-095
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INDEX (Cont’d)

Subsystem
Address/Feature/Priority Card Plugging 90-110
Cabling 90-060
Channel Cable Maximum Length for
6250 BPI (Table) 90-070
Channel Attachment (Table) 90-010
Concepts 40-002
Configuration 90-100
Configuration Worksheet Instructions 90-030
Device Switchin 90-050
Error Correcting?Detecting Code 40-002
External Cables (Table) 90-070
Field Tester Conversion 90-170
Installation Checklist (3803-2/3420) 90-020
Installation (Introduction/Instructions) 90-000
Kickplates 90-100
Power Cable 90-060
Power Supply Checks 90-180
Quick Fix Index, 3803-2 00-009
Recording Method 40-002
Unpacking Instructions 90-000
3803/3420 Configurations 40-003
Suppress Out Active (MAP) 13-310
Suppress Out Inactive During Reset or
Power-On-Reset (MAP) 13-340
Switches
Cartridge Open and Closed 2A-100, 2B-100
CE Panel 75-001
Vacuum Column 08-450
Switching Configuration, Device 58-050
Symbols and Legend PLAN 4
Symptoms
Capstan Motion Failure 6B-000
Dropping Ready and Thread and Load Failure
2A-000, 2B,000
Failure Follows Tape Unit 00-040
Index, 3420/3803 00-010
Unload 4A-000, 48-000

Tape Motion and Rewind Chart 3A-000, 3B-000

3803/3420 Index 00-010
System Diagnostics (installation) 90-200
System/360/370 Switching 58-005

T

TACH Period Counter (TPC) 6B-205
TACH Start Failure (Sense Byte 10, Bit 5)
(MAP) 16-170
TACH Velocity Error (MAP) 13-510
Tachometer, Capstan (Model 3, 5, 7) 08-130
Tachometer, Capstan (Model 4, 6, 8) 08-120
Tachometer, Reel 3B-020, 3B-030
Tags In Register, Channel 52-040
Tape Cleaning Kit (CE Tool) 80-000
Tape Cleaner (see Autocleaner)
Tape Control (TCU)
Addressing 40-003
Address Decoders 58-010
Address/Feature/Priority Card 90-110
Branch To Read From Load Point 55-040
Branch To Write From Load Point 55-024
Channel Interface Problems (Table) 18-040
Common Start 1/0 (SI0) 55-020
Concepts 40-003
Configurations (Concepts) 40-003

Contingent Connection (TCS Feature) 58-012
Control Unit End (TCS Feature) 58-012
Density Feature Configurations 40-004
Device End (TCS Feature) 58-012
Device Switching Feature 54-010
Enable/Disable Switch 40-003
Group Coded Recording (GCR) 55-008
Interface Switch Control 58-011
Logic Panel Card Plugging 19-000
Logic Panel Removal/Replacement 08-630
Loop-Write-To-Read (LWR) 55-005
MAPs (see MAPs)
Metering 40-003
Metering Problems (MAP) 18-060
Online and Offline Status 40-003
Power On/Off Sequencing (Concepts) 40-003
Registers 52-060
Channel Tags and Bus In  52-040
Crossovers 52-025
D 52-060
High and Low-Order ROS 52-035
Local Storage 52-015
MP1 and MP2 52-060
MP1/MP2 STAT 52-015
ROS/LSR 52-015
Tape Unit Bus Out 52-045
Resets (TCS Feature 58-011
SDI Logic! (Table) 18-030, 18-032
Selection and Addressing 54-005
Sense Byte Bits Not Defined in MAPs  00-007
Sense Byte Chart 00-005
Sequencing, Power On/Off 40-003
Stack Interrupt (TCS Feature) 58-012
Status Byte Chart 00-005
Tie Breaker Logic 58-010
Timing, Read Cycle Controls 53-095
Tape Control To/From Device (Chart) 18-005
Tape Crimper Procedure 2A-015, 2B-006
Tape Damage
Analysis of IBG in Developed Tape 00-013
At End of Block (Block Appears Short) 00-012
Consists of Small Spot or Oxide Void (1 or
More Tracks) 00-012
Edge Damage 5B-030
In Beginning Zeros Burst (PE Only) 00-012
In Ending Zeros Burst (PE Only) 00-012
In Erased Gap Area 00-012
In Middle of Data 00-012
Scope
Offline 00-013
Online 00-014
Short Gap 00-012
Tape Developing Procedure 00-011
Tape Guide Check (NRZI-Featured Units) 08-230
Tape Slippage 5B-020
Tape Speed (3420 Characteristics) 40-002
Tape Subsystem Cabling, Device Switch
Feature 18-011
Tape Transport Cleaner (CE Tool) 80-000
Tape Unit
Autocleaner Operation 40-001, 5B-110,
08-360
Bus In Test Points (Table) 17-312
Bus Out Test Points (Table) 17-312
Characteristics Table 40-002
Commands 40-006
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Commands and Command Status Byte (Table)
16-164

Control Lines Charts  16-213

Double Track Errors 40-002

EC Level 90-210

Erase Head 5B-110

Feature Code 90-210

Full Width Erasure 40-001

General and Daily Cleaning 85-000

Ground Check 08-600

Head-Mirror Stop Adjustment (Model 3, 5, 7)
08-350

IBG Counter (Model 3, 5, 7) 6A-130

Initial Selection 54-000

Initiating Tape Motion 07-010
Interchangeability Problems  40-001

Logic Panel Card Plugging (Models 3, 5, and 7)
19-010

Logic Panel Card Plugging (Models 4, 6, and 8)
19-011

Logic Panel Removal/Replacement 08-630
Loop-Write-To-Read 55-005

Model Number 90-212

Online/Offline Switches (2X8 Switching)
58-080

Power Supplies 1A-000, 1B-000
Problems, Single Unit 00-040

Selection and Addressing 54-005

Selection Priority 54-010

Sense Byte Chart 00-005

Serial Number 90-210

Single Direct-Drive Capstan 40-001

Single Track Errors 40-002

Speed (Subsystem Characteristics) 40-002
Tape Developing Analysis 00-011

Tape Guide Check (NRZI Feature) 08-230
Track Pointers 40-002

Two-Gap Read/Write Head 40-001

Tape Unit Problems

Bit Packing 5A-115, 5B-025
Capstan Starts Turning When Power is Turned
On (Second Levell 6B-140
Dropping Ready and Thread and Load Failure
Symptoms 2A-000, 2B-000
Capstan Fails to Start a Rewind to Load
Point After Loading Tape into Columns 2B-175
Cartridge Does Not Open 2A-100, 2B-100
Intermittent Drop Ready 2A-005, 2B-005
Left or Right Vacuum Column Problems
2A-170, 28-170
Left Reel Does Not Turn Clockwise at
Threading Speed 2A-110, 2B-110
Load Check Prior to BOT Sense 2A-150,
2B-150
Ready Lamp Does Not Turn On/Window
Does Not Close 2A-210, 2B-210
Right or Left Reel Fails to Load Tape
into Columns 2B-180
Right Reel Does Not Turn Clockwise at
Threading Speed 2A-120, 2B,120
Tape Does Not Go Backward or Does
Not Stop at BOT 2A-190
Tape Does Not Load into Either Column
2A-160, 2B-160

ececececceccCc

INDEX 9

Tape Goes Forward After Loading into
Vacuum Columns 2A-200, 2B-200
Tape Motion Problems (Stubby Column
Loops) 6A-010
Tape Moves Backward Off Left Reel, or Tape
Unit Performs a Normal Unload Rewind During
a Load Operation 2B-190
Tape Starts into Threading Channel and
Stops 2A-140, 2B-140
Tape Threads into Right Column 2A-130,
2B-130
Forward to Backward Ratio 5A-110, 5B-020
Intermittent Drop Ready 07-010
Noise or Bit in IBG 5A-115, 56B-025
Permanent Data Checks (MAP) 5A-105, 58-002
Signal Dropout 5A-110, 5B-020
Tape Drag Check 6A-010, 6B-150
Tape Edge Damage 5A-110, 5B-030
Tape Motion Symptoms 3A-000, 3B-000
Left or Right Vacuum Column-Tape Pulls Out,
Bobbles, Bottoms 3A-110, 3B-110
No Response or Tape Moves Backward
3A-100, 3B-100
Tape Does Not Enter or Stay in High Speed
Rewind or Rewinds to BOT at High Speed
3A-170, 38-170
Tape Does Not Stop or Tape Runaway (Forward/
Backward) 3A-140, 3B-140
Tape Fails to go Backward 3A-130, 3B-130
Tape Has Wide Excursions in Left Column
During High Speed Rewind 3A-160, 3B-160
Tape Pulls Out or Dumps in Left Column
During HS Rew 3A-160, 3B-160
Tape Rewinds to Beginning-Of-Tape (BOT) at
High Speed 3A-170, 3B-170
Tape Unwinds Off Right Reel 3A-150, 3B-150
Tape Slipping 5B-020
Tape Stretch 5A-115, 5B-020
Tape Unit Check (MAP) 15-090
Tape Unit Loads but Capstan Motion is Faulty
(MAP) 6B-110
Tape Wont Thread, Load, and Return to BOT
Properly (MAP) 6B-100
Unload Failure Symptoms
Cartridge Opener Does Not Close 4A-150,
4B-150
Pneumatic Motor Does Not Turn Off 4A-160,
4B-160
Power Window Does Not Go Down 4A-140,
4B-140
Ready Lamp Does Not Turn On  4A-100, 4B-100
Tape Does Not Pull Out of Columns Properly
During Unload Rewind 4A-120, 4B-120
Tape Does Not Wind Completely Onto Right
Reel or Reels Do Not Stop 4A-130, 4B-130
Unload Rewind Pushbutton (No Response)
4A-110, 4B-110

T8-1, TB2, and TB3 Diagram 1A-002
TCS (see Two Channel Switch)

TCU (see Tape Control)

Technique, Card Isolation PLAN 1

Tee and Hose Assembly (CE Tool) 80-000
Terminator and Cable Plugging 90-060
Terminology Notes PLAN 1
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INDEX (Cont'd) INDEX 10

Test |/0 Instruction 40-009 3420 Power Supplies 1A-000 PE Write 17-165 U
Test Points, Channel Buffer/Write Bus (Table) 17-021 Thread and Load Operations 2A-010, 28-020 Plugging Reverse High Power Current
Test Points (Read Card) 5B-004 Thread, Load (Model 7 Only) 6A-140 U Pgm Indicators  75-004
Tester, CE (see Field Tester) , : Check Points  2A-020, 2B-030 Pointer System, PE  17-705 Unit Check Without Supporting Sense
Theory (see Tape Unit or Tape Control Unit) Checking with Cartridge (Timing Pointer System, 6250 17-702 or Unexpected Sense (MAP) 15-100
Theory (TCS Feature) 58-010 Chart) 2A-010, 2B-020 Read Cycle Controls 53-095 Unload 8 ration With/Without Cartridge
Theory of Operation ' Checking without Cartridge (Differences) Read Electrical Skew 08-190 4A-000 %98_000 9
Additional Stopping Distances After Go 2A-020, 2B-030 Rewind 3A-010, 38-010 Unload Operations (see Rewind/Unload Operation)
Extend 6A-140 Failure Symptoms  2A-000, 2B-000 Set and Display CE Register 12-021 Unmodified Power Supply. 3420 1A-000, 1B8-002
Air Bearings 4A-160, 4B-160 Left Reel Turns Too Fast 2A-110, 2B-110 Set and Display Compare Register 12-022 0 cine Instrocts ppSy'b term Instatlat 50-000
Airflow and Voltage Monitoring System Operations Short Cycle (XFR) Example  16-001 npacking Instructions, Subsystem Installation
1A-000, 1B-000 Cartridge Does Not Not Open 2A-100, 2B-100 Start Capstan Motion (Write Operation
Backspace 6B-230 Left or Right Vacuum Column Problems 2A-170, 200 IPS) 68-220 \'
Capstan Control Circuits 6A-120, 6B-020 2B-170, 3A-110, 3B-110 Store 52-095
Capstan Drive System 6A-120, 6B-200 Left Reel Does Not Turn Clockwise at Thread and Load 2B-020 Vacuum Column
Capstan Motion Checks 6A-000, 6B-000 Threading Speed 2A-110, 2B-110 Thread Load Checking With Cartridge  2A-020, Balance 08-800
Capstan Motor and Controls 6A-120, 6B-020 Load Check Prior to BOT Sense 2A-150, 2B-030 Door Glass Removal/Replacement/Adjustment
Capstan Pulse Generation 6A-120, 6B-200 2B-150 ) ) Thread Load With Cartridge 2A-010 08-690
Cartridge Opener Does Not Close 4A-150, 4B-150 Motor Not Running or Transfer Valve Not Picked Transfer 52-100 Door Replacement/Adjustment  08-680
Data Exchange on DEVI During Write 2A-130, 2B-130 Write Electrical Skew (NRZI Feature) 08-200 Left or Right Vacuum Column Problems 2A-170,
Operation 5A-130, 5B-130 Ready Light Does Not Turn On  2A-210, 2B-210 6250 BPI Mode 17-014, 17-015, 2B-170, 3A-110, 3B-110
Erase Head (Schematic) 5B-110 Right Reel Does Not Turn Clockwise at Correct 6250 Multi-Track Error (MTE) 17-111 Switch Check 08-450
Extended Go 6B-205 Speed 2A-120, 2B-120 6250, PE, and NRZI Waveform  53-070 Tape Bobbles Vacuum Columns  3A-110, 3B-110
Go Extend IBG Counts  6A-140 Tape Does Not Go Backward or Does Not Stop at 6250 Read Service Requirements  50-030 Tape Bottoms in Vacuum Columns  3A-110,
Go Extensions in Quarter TACH Pulses  6B-205 BOT 2A-190 ‘ 6250 Write 17-172 3B-110
IBG Counter Circuits 6A-130, 6B-205 Tape Does Not Load into Either Column  2A-160, 6250 Write (RIC/ROC) 17-163 Tape Does Not Load into Either Columnr  2A-160,
IBG Generation 6A-150. 6B-210 2B-160 ‘ 6250 Write Service Requirements  50-020 2B-160
Left or Right Vacuum Column Problems 3A-110, Tape Enters Threading Channel and Stops  2A-140, 6250 Write Trigger VRC  17-022 Tape Exhibits Abnormal Motion Symptoms  3A-110
3B-110 , 2B-140 o 7-Track 17-313 3B-110 '
Left Reel Does Not Turn Clockwise at Threading Tape Goes Forward after Loading into Vacuum Timing Charts, Used in MAPs (Description) 00-003 Tape Goes Forward After Loading into Vacuum
Speed 2A-110, 2B-110 Columns  2A-200, 2B-200 Tools and Test Equipment  80-000 Columns 2A-200, 2B-200
Load Check Prior to BOT Sense 28-150 Tape Unit Won't Thread, Load, and Return Transfer (ALU Operation) 52-100 Tape Pulls Out of Vacuum Columns  3A-110,
Major Elements of Capstan Control Logic 6B-205 to BOT Correctly  6B-100 Transfer Decodes, Microprogram (MP1 and MP2) 52-101 3B-110
Plugging (Mode! 7 Only) 6A-140 Time Required in Execute (Subsystem Transfer Valve Wide Excursions in Left Column During
Pneumatic System (flow diagram)  4A-160 Characteristics)  40-002 Not Picked or Pneumatic Motor Not Running High Speed Rewind  3A-160, 3B-160
Pneumatic Switches 4A-160, 4B-160 Regulator Air Pressure Check  08-400 2A-130, 2B-130 Vacuum Chart ((Inches of Water) Al Models) 08-405
Polarity Hold Drive (PHD) Register 6B-205 Threading Vacuum Check 08-400 Leakage Test 08-400 Vacuum Level Adjustment, Altitude 08-410
Power Check 1A-000, 18-000 Transfer Valve Leakage Test 08-400 Translation Vacuum/Pressure Gauge (Setup) 80-010
Power Supplies 1A-000, 1B-000 Thread Load Checking With Cartridge 2A-020, 2B-030 Write Translator 7-Track 57-020 Valid Pointers 17-602
Proportional Drive Counter (PDC) 6B-205 Thread Load Without Cartridge (Differences) 2A-020 Read Transiator 7-Track 57-021 Variable Go-Down Time 40-006
Read Beckward Operation 5A-140. 5B-140 Thread Status Active and Inactive 4A-161, 4B-161 Translator, Wnite  57-020 Velocity Check, Velocity Change During Write  16-180
Read Card and Read Card Circuits  5B-120 Threading Failure Symptoms Chart  2A-000, 28-000 Transport Cleaning Procedure  85-001 Voltage and Airfiow Monitoring System  1A-000, 1B-000
Read Card Reference Generator 5B-120 Three Control Switch Feature (Concepts) 58-050 Transport Concepts  40-001 Voltage Levels (Limits) 00-003
Read Forward Operation 5A-140, 58-140 Three-Way Valve ~ 4A-160, 4B-160 Transport, Tape (Concept) 40-001 Voltages, Standard (Definition Of) 00-003
Read Cnly Storage (ROS] 6B-205 TIE Breaker (with TCS Feature) 58-012, 50-030 Trap Channel A/B (TCS Feature) 58-011 VRC Error, Write Trigger 17-020
Reel and Capstan Operations During Rewind TIE {Request Track-in-Error Command)  40-006 Trap Condition Schematic, ROS 1 50-010 VRC, Write Trigger Circuit Description  17-026
3A-030, 38-030 Timing Chart Troubleshooting Procedure, Device
Reel Drive System Schematic 3A-020, 3B8-020 Bit Cell and PE and NRZI Write Switching (MAP)  18-020
Reel Motors and Drivers 3A-020, 3B-020 Waveform  55-007 TU (see Tape Unit) w
Reel Stabilization 3A-020, 3B-020 Branch Unconditional  52-090 TU Bus In (MP2 Special Register) 52-060
Reel Tachometers 3B-020, 38-030 Byte Count or Go Down 12-028 TU Control Lines and Control Status Byte Water Manometer (Procedures) 80-010
Reel Tachometers, During Rewind 3A-030, 38-030 CE Entry 12-027 Response (Table) 16-213 Waveforms (Read Forward and Backward Ratio Test)
Reset/Start or Stop Switch  75-001 Clock 17-800 TUBI Test Points (Table) 17-312 5A-110, 5B-020 ' v
Rewind Operation 3A-010, 38-010 Command Select Sequencer and Decoder 12-026 TUBO Test Points (Table) 17-312 Wide Excursions in Left Column During High Speed
Self Adjusting Gain Control (SAGC) 5B-120 Command Sequence (Tag Lines/Status) 54-001 Two Channel Switch (TCS) Feature 58-010 Rewind 3A-160, 3B-160
TACH Period Counter (TPC) 6B-205 Cyclic Redundancy Check (CRC) 17-544, TCS or MIST Register (MP1)  52-060 Window (see Power Window)
Three-Way Valve 4A-160, 4B-160 17-545, 17-546 Two Control Switch Feature (Concepts) 58-050 Word Count Zero (MAP)  15-050
Transfer Valve 4A-160, 4B-160 Data Convert Write Timing 57-025 Type 2272 MST Card Adjustment 17-800
Unload Operation with Cartridge 4A-000, Go Extend IBG 6A-140 Typical Flow Through MAPs (Exampl 00-002
4B-000 IBG Generation 6B-210 e w Throug (Example)
Unload Operation without Cartridge  4A-000, Long Cycle (BOC or BU) 16-001
4B-000 Microprocessor Clocks Control  52-005
Write Head, Erase head, and Write Card NRZI R/W VRC, Hi Clip VRC, LRC Errors 17-314
(Schematic) 5B-110 Overrun  15-041
Zero Threshold 5B-120 PE 17-176
6 MHz Oscillator and GCC 6B-205 PE Mode 17-016, 17-025, 17-111
3803-2/3420
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INDEX (Cont’d)

Write
Access Times (Subsystem Characteristics) 40-002
Byte Counter 53-025
Byte Register, Channel 53-045
Check Register 53-045
Clock and Write Counter 53-020
Command 40-005
Data Converter Logic 57-025
Data Exchange on Device Interface During Write
Operation 5A-130, 58-130
Data Flow Logic 50-000, 50-001
Electrical Skew Adjustment (NRZ! Feature) 08-200
Enable Ring (see File Protection-Concepts)
Forward Creep During Write 6B-230
Group Buffer Control 53-025
Head Card Plugging (Models 4, 6, and 8) 08-270
Service Controls 53-
Tape Mark (WTM) Check (MAP) 17-180
Tape Mark Command 40-007
Translator, 7-Track Logic 57-020
Trigger Operation, 6250, NRZI, and PE  53-070
Write Trigger Indicator  75-004
Write Trigger Vertical Redundancy Check (VRC)
Logic 17-026
Error (MAP) 17-020
Error, 6250 BP! (Timing Chart) 17-022
Write Current Failure or Tape Unit Check (MAP)
15-090
Write Head, Erase Head, and Write Card
Circuits 5B-110
6250 Write Operation (MAP)  13-480
6250 Sevice Requirements 50-020

X

XOUTA Register Not Functioning (MAP)  13-430
XLOUTA/XOUTB (Crossover) Registers 52-025

Y

Y1 Panel Location 90-080
¥4

Zero Threshold 5B-120
NUMERIC

1 and 2 Track 6250 Error Correction 17-600
301 Trap Address, TCS or Device Switching
Without TCS (MAP) 13-240
360/370 Switching Logic  58-005
1600 BPI (Concepts) 40-002
3420
Airflow and Voltage Monitoring System
1A-000, 1B-000
Altitude Vacuum Level Adjustment 08-410
Daily and General Cleaning Instructions  85-000
Dropping Ready, Thread, and Load Failure
Symptoms 2A-000, 2B-000
Field Tester Accuracy Check 08-290,
08-300, 08-315
Field Tester Procedure 80-020

Installation Checklist 90-020
Models 3-8 Cleaning Procedure 85-001
Model 8-Special Power Requirements 90-180
Modified Power Interface Board (B1) 1A-003
Modified Power Supply 1A-002
Preventative Maintenance Schedule 85-005
Read Amplitude Adjustment 08-310
SAGC Checks 08-315
Tape Speed (3420 Subsystem Characteristics)
40-002
Unmodified Power Supply 1A-000
3803
CE Panel Description 75-001
Installation Checklist 90-020
3803/3420 Magnetic Tape Subsystem 40-001
Basic Sense Data 40-001
Command Set 40-001
Cross-Reference, Pins To Logic 17-166
Features (Concepts) 40-004
Logic Panel Removal/Replacement 08-630
Preventative Maintenance Schedule 85-005
Status Pending 13-220
Status Response 40-001
Symptom Index 00-010
Tape Control (Concepts) 40-003
6250 Write Operation (MAP) 13-480
PE Mode Timing Chart 17-016
1x8 Selection Logic (MAP) 18-000
2 Control Switch (Concepts)58-050
2x8 Switch Logic 58-055
2x8 Switching Functional Units  58-080
2x16 Switch Logic 58-060
3 Control Switch (Concepts) 58-050
4 Control Switch (Concepts) 58-050
4x16 Switch Logic 58-070
6 MHz Oscillor and Gray Code Counter 6B-205
6250 BPI
(Concepts) 40-002
Error Correction (Concepts) 40-002
Mode Timing Chart 17-014, 17-015
PE CRC 17-540
6250 Error Correction (MAP) 17-600
6250 Read Service Requirements 50-030
6250 Stress Tape (CE Tool) 80-000
6250 Write Service Requirements 50-020
7-Track NRZI Threshold Adjustment Card 80-000
7-Track Timing Chart 17-313
7 or 9 Track LRC 17-310
7 and 9 Track NRZI 40-004
9-Track CRC Generation During Read and Write 53-067
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