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IBM Tape Adapter Unit
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SC}{EDULED MAINTENANCE
This section discusses scheduled maintenance objectives and
visual inspection procedures
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This section contains troubleshooting methods and diagrams
to be used to locate faulty components within the unit.
Checking circuits and diagnostic control functions are also
included
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Machine locations are given in this section, together with
packaging differences between TAU I and TAU II. Special
circuit information, including final amplifier and clipping
level checking, is also given. .
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Safety

Personal safety cannot be overemphasized. To insure your
safety, make it an everyday practice to follow all safety pre-
cautions at all times. Become familiar with and use the
safety practices outlined in 18M Form 124-0002, a pocket
size card issued to all customer engineers.

For specific safety precautions concerning Tau and its
associated circuitry, consult the service manuals for the
machine in which Tau is packaged.
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1.1 Scheduled Operations

The Tape Adapter Unit (Tau) is not a complete machine
unit; scheduled maintenance required by its circuitry is
incorporated into the operations set up for the machine unit
in which Tav is packaged. For such operations, see Sec-
tion 1 of the manual for the machine unit.

1.2 Cleaning

Do not clean or disassemble Tau during any scheduled
maintenance operation unless absolutely necessary., Unnec-
essary cleaning often results in more harm than good be-
cause of the possibility of breaking solid wires, bending
card receptacle pins and installing printed circuit cards in
the wrong socket. If air filters are changed as required in
the packaged unit containing TAu circuitry, cleaning will
not be required.

1.3 Visuval Inspection

Visual inspection is an important part of every maintenance
operation. Whenever TAu circuitry is looked at, see that:

1. All printed wiring cards are seated firmly in their
sockets.

1 Scheduled Maintenance

2. There are no loose wire ends, metallic chips, or im-
proper wire wrapping which might cause short circuits.

3. There are no frayed, damaged, or broken wires or
cables. '

4. All cables and coaxial lines are supported, laced, and
have enough slack for servicing.

5. There are no bent socket pins on the reverse side of
each card receptacle.

1.3.1 Inspecting Printed Wiring Cards
Cards should be removed from their receptacles only to
replace faulty cards or for troubleshooting. When card re-
moval is necessary, inspect each card for:

1. Damaged or bumed components (identified by
changes in physical appearance, discolored marker bands,
or melted wax).

2. Improperly soldered components.

3. Short circuits caused by solder splashes across the
printed wiring land pattern.

4. Damaged card receptacles and card guides.

5. Worn, dirty, or damaged connector prongs.

Note: Card connectors can be cleaned by rubbing the
dirty area with a soft cloth dampened with a cleaning solu-
tion, 1BM P/N 450608 (trichloroethylene).
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2.1 Approach to Troubleshooting

Troubleshooting aids in this manual do not completely
cover any one machine but are applicable to a number of
machines in which the standard TAu circuitry is packaged.

TAU includes the basic circuits for tape control, but it is
not a complete tape control unit; it is not supplied with
input-output cables, mounting frame, covers, power supply,
or customer engineering test panel. To satisfy system re-
quirements, special features and auxiliary equipment are
added to TAU circuitry to complete the over-all machine
unit. The troubleshooting aids presented in this section are
restricted to TAU circuits only. For the tie-in between Tau
and its associated circuitry in any system, consult the refer-
ence manual for the machine in which Tau is packaged.
That manual will contain specific information applicable to
TAU circuits, such as diagnostic routines, indicating lamps,
neons, and other means for controlling and moving informa-
tion through TAv.

This manual describes TAu as existing in the left card
chassis frame of a horizontal sliding gate assembly, discon-
nected from any associated circuitry. It assumes that input
signals to the Tau package are within specifications. For
machine units in which Tav is in the right chassis frame of
a horizontal sliding gate assembly, or in the vertical swing-
ing gate, the physical locations in this manual will not
apply. Variations in packaging, however, do not destroy the
usefulness of diagrams in describing TAu control, timing,
and logic flow.

2.2 Diagnostic Programs

Diagnostic programs for standard Tav circuitry are incorpo-
rated in programs written for the machine unit and system
in which TaAu is packaged. For specific information consult
the reference manual for the machine in which Tau is
packaged.

2.3 TAU Circuits

2.3.1 Checking Circuits

Check the following circuits periodically and after wiring
changes.

2 Diagnosis
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A VRC Read-Write TAU Check Trigger: Check the
validity of these circuits by using the odd-even redundancy
switch and the seven bit switches. All combinations can be
explored and the failing circuit detected.

Compare Check: Remove the high clip rc-~ final ampli-
fier cards one track at a time. This creates a condition
similar to that encountered during a normal write check.

Skew Check: This circuit functions as a check on the
write operation. Remove the write driver, one track at a
time, from the tape unit. This prevents erasure of previous
information resulting in asynchronous flow of read pulses,
many of which will cause skew checks.

LRCR: The vLrcr character is generated by write trigger
release. Remove the line driver in TAv to prevent resetting
the write triggers in the tape unit, which will cause an LRcr
check.

Echo Check: Write a record with the seven bit switches
off. This causes write clock cycles without switching the
tape unit write triggers, resulting in an echo check.

2.3.2 TAU Clocks

All Tav clocks (read clock, write clock, and delay counter)
operate as binary counters.

Read Clock: Check for binary action of the clock by
synchronizing on the fall of trigger rc8, and displaying all
triggers with the first bit line tied on.

Write Clock: Use the same procedure as for the read
clock, except that a continuous write operation will cause
the correct action,

Delay Counter: This circuit is the key to motion and
record control in TAu and should be checked carefully if
trouble is suspected. Check the main action of this circuit
by tying up the microsecond or millisecond control lines
and synchronizing on the fall of the highest trigger while
observing each lower trigger.

The duration of all clocks will depend on the tape unit
selected and ready or, if no tape unit is selected, will revert
to 729 1 low-density timing.

The drive and reset of the delay counter will require
tape unit operation. Other operations listed are: write
delay, read delay, write disconnect delay, and the sequence
of backspace timings. These timings should be checked
against specifications by writing, reading, and backspacing
single-character records (tape marks).
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2.3.3 Diagnostic Controls

+N Early Sample (gated on error trigger): Advances
turn-on of skew gate trigger by one read clock count in
read and write operations. This control is designed to detect
marginal skew conditions.

+P Amplifier Bias: In read only, measure read register
clipping level at arc, pin A, —1.30v pc. Reading while
writing, measure read register clipping level at Arc, pin A,
—1.45v pc. This control is used to detect excessive noise
while writing (write feed-through) and low output ampli-
fiers while reading (channel A vrc).

+P Compare Check: When this is gated to the error
trigger, for read operation only it compares register A with
register B. This control is used to detect excessive noise
while reading (cross-talk, base-line shift, high output ampli-
fiers).

+P A Register Only: For read only, this forces register
A gate to the read-write register, This is used for the same
purpose as +P compare check.

+P B Register Only: For read only, this forces register B
gate to the read-write register.

—P Manual Stop on Error: This causes a busy signal,
thus preventing the next operation, This is used with the
above diagnostic controls to analyze error conditions.
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3.1 Over-all Logic Flow

Over-all logic flow within the standard Tau package is
shown in Figure 3-1. Each function indicated in this dia-
gram is described in more detail in subsequent sections and
diagrams.

3.2 TAU Operations

3.2.1 Read

In this operation (Figure 3-2) TAu receives a read call and
develops a tape unit go signal that starts tape motion. A
read delay, also initiated by read call, allows the tape unit
to reach normal operating speed before reading data. After
read delay, the Tau final amplifiers are conditioned to ac-
cept information.

Each character read from tape is level sensed and sent to
read registers A and B. The first character to enter the read
registers turns the read clock on for one complete cycle,
and this clock furnishes timing and gating signals to control
data flow through Tau during a read operation.

Data input to the read-write register is normally taken
from read register A. If an error is detected in this register,
however, the read clock conditions the read-write register
to stop accepting information from read register A and to
read register B. A character set into the read-write register
is available as an output.

After each character is read, the read clock (unless it is
turned on by the next succeeding character) will start the
end-of-operation action. This action includes processing the
check character, resetting the read circuits, and stopping
tape motion.

3.2.2 Read while Writing (Figures 3-3A and 3-3B)
In this action, the write control circuits initiate a read oper-
ation while writing to check for writing errors. Reading

while writing enables the operator to detect immediately
write operation malfunctions, tape imperfections, and ex-
cessive noise. This operation is essentially the same as a
normal read operation except that data are not set into the
read-write register, and all information checking is done
at the read register.

3.2.3 Write

TAU receives a write call and develops a signal that starts
tape motion (Figure 3-4), A write delay allows the tape
unit to reach normal operating speed before writing data,
The write clock is started by write call and conditions the
read-write register to be on after write delay.

Write input data lines set the read-write register, and
information becomes available to the tape unit. The write
clock also generates a write pulse that is sent to the tape
unit; this pulse is necessary to initiate writing.

TAU continues writing until interrupted by a disconnect
call that completes the write operation, writes a check char-
acter, and stops tape motion.

3.2.4 Disconnect

Disconnect call is a signal generated by the system to end
the write operation (Figure 3-4). This signal turns on the
TAU disconnect trigger which, with the write clock (wc)
14, turns the write delay disconnect (wpp) trigger on and
starts the delay counter stepping at the microsecond rate.

When the delay counter counts to wpp 60, the write
trigger release and the tape unit write triggers are reset.
All write triggers on at this time write a bit as they are
reset, thus writing a check character.

Reset of the write trigger release when the wop trigger
is on causes the delay counter to step at the millisecond
rate. When the delay counter has counted to wop 20, both
the o and wob triggers are reset and the tape unit coasts
to a stop. The write trigger remains on until the read check
operation is completed to keep Tau in the busy status.

Condensed Logic 9




s|dwog ¥OY pup issey <&

MOL 2180 [[e-29AQ [-¢ 2anSrg

g 1 8L
~| H3 8] aay
QaQy 1oy € oL bk >0 =5
v !
roy =42 i 4ojeq & -
i PECTY aay pooy | - _n__u S,
Iﬁ LEl] [ M3
poey v -
v hU.z_
o
°N D¥A o_u__u
o 18y v v Y614
¥ bou o3 Bay Boy dury
— l_l J¥A poy posy Ioud ] =
¥ £y .u iy induj
- _g_m oybQ
.I_ L} did pooy
FeTal e Bay ey
Moo poay dwy joury |
oioq
[e]
"g
L] v Aluo A F e - v 814 <HUM
pue) l—l ¥y ] )
i .]_ <dIN
U :
ado)
—a0 4328
16 122
:Ew v ) e Al lr v L] -niw 8] 8] .\rv_uux
oyo3 o423 4ojeq »u...n,__ posy
°N N S oM 0910y e
YoM M 1 ~
1 r1 OM | =
4 D98 4D des
| €24 — o |0IM -_u“_:z . P, 1©3
— —— - o—| 4ojeg 4ojaq °1*q ) — 2s1g
WA [3m L] 09 1esay g 2819 *q
= M=Y 11 Om sesay = n....._; B4LIM S3IM *a
Boy M/ ﬁ B :
saur
? oy (o]
eiog nding L PR B4 09TTM
< dIN
" 09 ¢ v
41un adoy
a D b— ™
By [ — o0 , I
A4 v |PM] e puo3 o ] -tw Aojeq N
M-y M LIET B9LAM 4ojag o4l LIy
.A||_ - v S4m
- _ —t A}
P oy 8y __induj
1013 Jtﬂun
1M

-

10




Reod
Call

No
Operation

—

No

g

Turn On Read
Delay Tgr

Tgr

Turn On
Read Only

TAU
Busy Becomes
Active

Sel and
Ready

[

te R
Status

Set Tape Unit

(cle]

Tape Unit

Read Del
Chr
RD 44

Read Check
of Write

Operation

Turn on R-W
Reg VRC and
TAU Error Tgr

Figure
3-4

J

Turn on
Read
Condition

[

Repeat
From B

Gate
Final
Amplifiers
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325 Backspace

The backspace operation is similar to a read operation,
except that no data are transferred from tape to the system
(Figure 3-5). When backspace call is initiated and the
tape unit is in read status, TAu conditions the tape unit to
move backward for one record and return to forward status,
If the tape unit is in write status, TAU causes the tape to
move forward and erase noise created by changing from
read to write status (Figure 3-9).

Characters set into the read register during backspace
start the read clock, which resets at the end of each char-
acter. When the end-of-record is reached, the read clock
initiates action to stop backspacing and to set the tape unit
in forward status.

The read-write register and Tau error checking circuits
are not conditioned on during this operation, because no
data are made available to the system.

3.2.6 Rewind

Two rewind operations are possible in TAU: normal rewind
and rewind-unload (Figure 3-5). In the normal rewind
operation, a rewind call signal conditions the Tau rewind
trigger on. This trigger output is sent to the tape unit and
initiates a rewind operation. When the tape unit goes into
rewind status, the TAU rewind trigger is reset, completing
the operation.

For the rewind-unload operation, Tau initiates the tape
unload function by setting tape unit control circuits to
unload tape from the vacuum columns after the rewind
operation is completed.

3.3 Timing, Control and Data Flow

3.3.1 Timing Sequence Charts

Figures 3-8 through 3-10 show timing relationships for
each major function of Tav. Each function is shown on a
separate chart which lists all lines required to perform
the function in proper sequence.

3.3.2 Tape Unit Control Lines

Major control lines between Tau and the tape unit are
shown in Figures 3-11 and 3-12.

3.3.3 Read and Write Data Flow
Main data flow paths through Tavu (reading and writing),

which connect the tape unit to the arithmetic processing
unit, are shown in Figures 3-13 through 3-15.

3.3.4 Delay Counter and Clocks

Delay counter control timing is shown in Figure 3-16. The
delay counter consists of ten binary triggers. The pcl trig-
ger is driven directly from the oscillator, forming the drive
timing and sample pulse. The next four triggers are driven
in parallel by a 400-nanosecond timing pulse. The remain-
ing five are driven in series by the output of the preceding
trigger.

Delay counter timings control tape motion and data flow
timings; they are named and numbered according to the
gate lines, or the sum of counts added in the gating circuits.
(See Figures 3-17 and 3-18.)

Reap CLock

The redd clock consists of four binary triggers separated
by 400-nanosecond delay lines. These four triggers are
driven in parallel by a 400-nanosecond timing pulse derived
from a clamped oscillator and a single-shot. The trigger
outputs are used as read timing control (Figures 3-19 and
3-20).

Wrrte CLock

The write clock consists of four binary triggers separated
by 400-nanosecond delay lines, These triggers are driven in
parallel by a 400-nanosecond timing pulse from a crystal
oscillator. The trigger outputs are used as write timing
control. (See Figures 3-21 and 3-22.)

3.4 Power Supply Requirements

DC VOLTAGES MAXIMUM CURRENT

(ALL *4% ) ( AMPERES )
+ 6 (marginal check) 1.68
—12 (marginal check) 1.33
+ 6 2.38
=12 4.00
= 1.19
+30 10
—36 22

Power-on reset is effective until all voltages have stabi-
lized in the control and tape units.

All voltages should be regulated simultaneously.

Noise should not exceed 150 millivolts, measured be-
tween any two points on the power distribution buses
within TAU panels,

3.5 TAU Oscillators

Ten different oscillator cards (Figure 3-23) are necessary
to supply timing reference pulses for six different character
rates. Only three oscillators are used at one time with a
given tape unit and density.
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